MHUHUCTEPCTBO HAVKU U BBICIIIEI'O OBPA3OBAHUS
POCCUICKOY ®EJIEPALTUN
Denepansroe rocylapcTBenHoe GroKeTHOE o0pazoBarenbHoe YUPCXKJICHHE
BEICIIIEro oOpazoBanus
«Marnuroropcxmii TOCY/IapCTBCHHBIN TEXHUYeCKHit yuusepeuret uM. I, Hocopay

nnnnnnnnnnnn

ccccc

RS ;ETop;y‘TY//fM. I"' 1. Hocoga,

> ipeiceaTe An YYEHOT'0 coBeTa
> = ot
& /1 f1 1

Sk M.B. Yykun

®OHJ OLUEHOYHBIX CPE/ICTB
AJISA IPOBEJIEHU ST TIPOMESKY TOYHOIA ATTECTAIIUH
110 OCHOBHOH OBPA3OBATEJILHOW IIPOIPAMME
BBICIIET'O OBPA30BAHMS

Hanpagnenue noarorosk

03.03.02 ®U3UKA

Maruuroropck, 2018

OIl-TD6-18



7.1 DoHO oyeHOUHBIX CPEOCME 01 NPOBEOCHUA NPOMENCYMOUHOU AnMmecmayuu

CmpyKkmypHblil d1emeHm

Inanupyemvle pesyiomamot 00yueHuUs.
Komnemernyuu Py pesy 4

CmpyKkmypHblil d1emeHm
06pazosamenvHoOl NPOPAMMbL

OBHIEKYJIBTYPHBIE KOMIIETEHIIUM

OK-1 crnoco0HOCTHI0 HCIOJIb30BATH OCHOBBI (huitococKkux 3HaHMI 115t GOPMUPOBAHUSI MHPOBO33P

eHYeCKOi Mo3uIuun

3Hath OCHOBHBIE COOBITHSI HCTO-
PHYECKOT0 mpoLecca B
XpOHOJIOTHYecKoinocneno- [TecTsr:
Ba-TEJIILHOCTH
1. KynukoBckas 6utsa:
1.1237r.;

2.1480T.;

3.1223r.;

4. 1380 T.

. Onpu4HuHA:
1565-1572 rr.;
. 1598-1605 rr.;
. 1550-1572 rr.;
. 1556-1582 rr.

FooPE o

. Co3bIB nepBoro 3eMckoro codopa:
1549 r.;
1497 r.;
.1613 r;
1649 .

Rl Sl

. TpeTbHIOHBCKAsE MOHAPXUS:
.1905-1907 rr.;
.1894-1917 rr.;
.1907-1914 rr.;
.1914-1917 rr.

B WOWNEFE &

. Bpectckuit mup:
1917 r.;
1918 r.;
.19191;
1920 r.

FoNED

.B1721r.:

. OTMeHa KperoCTHOTO MpaBa;

. IlpoBo3rnamenne Poccun nmnepuei
. [lpucoenunenuem k Poccun Kpeima;
. [Ipunsitre «COOOPHOTO YIOKEHUS.

B WNEFE 3

7. T'ox napcrBoBanusi Exatepussi |1

i

Hcmopus
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L1721
17551,
. 1785,
. 1801 r.

O~

. 3aMeHa KOJUIETHii MUHUCTEPCTBAMHU:
. 1718 r,;
. 1802 r,;
. 1874 r.;
1881 r.

ENSE )

. IlonraBckoe cpaxkeHne:
L1702 1.
.1709 r;
17111,
1714 1.

X WO~ O

10. Peopma ynpasnenus rocynapcrseHHbIME kpecTbsiHamu [1./1. Kucenesa:

1.1801-1803 rr.;
2.1837-1841 rr.;
3. 1861-1863 rr.;
4.1881-1894 rr.

11. Hadano «xoxaeHus B Hapo»:
1.1863 r.;
2.1873 1
3.1883 r.;
4. 1895 1.

12.B 1700 r.:

1. CeBepHas BoliHa;

2. l'opojckue BOCCTaHHUS,
3. Pyccko-Typelikas BoiiHa;
4. IlepkOBHBIH pacKoiL.

13. Jlexper o 3emue:

1.1917

2.1918 r;

3.1921 r;

4.1924 r.

14. TonHOE MpeKpanieHne BEIKYITHBIX TIaTeXeH KPecThbTHAMH:
1.1803 r.;

2.1861 1.

3. 1894 r,;

4. 1907 r.

15. Ilepexon K HAMy:
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1.1919 1,
2.1921 r,;
3.1924 r.;
4.1927 .

16. Ilepuon 1700-1721 rr.:
1. IBajuaTusieTHss BOMHA;
2. CeBepHas BOliHa;

3. OTeuecTBEHHAsI BOMHA;
4. Pyccko-Typerkast BOHa.

17. KpectbsHckas BoitHa o npeasoaurensctsoM E.M. ITyrayea:
1.1606-1607 rr.;
2.1670-1671 rr.;
3.1707-1708 rr.;
4.1773-1775 rr.

18. MockBa — crosuia PCOCP:
1.1917 r,;
2.1918 r,;
3.1920r.;
4.1922 1.

19. 1922 r. — rox obpa3oBanwus:
1. PCOCP;

2. CCCP;

3. YCCP;

4. BCCP.

20. Boccranue B Kponmraare:
1.1918 r;
2.1920 r.;
3.1921 r;
4.1922 1.

21. Vicnierranme nepBoit atomHoit 6omM661 B CCCP:
1.1945 1.
2.1949r.;
3.1952r.;
4. 1954 .

22. N36panne H.C. Xpymesa ITepsemv cexperapem LIK KIICC:
1.1953 1
2.1956T.;
3.1964 r.;
4.1972 .
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23. [Ipunsarue nepsoii Koncruryuuu PCOCP:
1.1917 r;
2.1918 1,
3.1924 1,
4. 1936 .

24. Tepsblii cexperapb (I'eHepanbHbliil cekperaps) LIK naptuu B 1964-1982 rr.:
1.}0.B. Auaponos;

2. N.B. Cranus;

3. H.C. Xpy1ues;

4. JLU. Bpexues.

25. [Ipunstie XpucTuancTsa Ha Pycu:
1.962 1,
2.988r.;
3.989r.;
4.991r.

26. Benenue B Poccun HOBOTO JIETOMCUMCIICHHS:
1. 1700 r.;
2.1721r,;
3.1725r.;
4. 1800 r.

27. [punsaTtre YKaza 0 «BOJBHBIX XJIeOOMAIIIIax»:
1.1803 r.;

2.1861 1.

3.1883 r.;

4. 1894 r.

28. Co3bIB YUpequTeIbHOTO COOpaHHs:

1. 1917 r.;

2.1918 1

3.1919r.;

4. 1921 r.

29. Cwesn kusseit B JlroOeue:
1.1097 r;
2. 11361,
3. 1147 r,;
4. 1199 r.

30. JIuBoHCKas BOMHA:
1.1558-1583 rr.;
2.1565-1572 rr.;
3.1609-1612 rr.;
4.1700-1721 rr.
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Ymerb

IIpumeHATh MOHATHIHHO-
KaTeropuaJibHbl{ armapar
[IPH M3JI0KEHUH OCHOBHBIX
(axToB U SIBJICHUIT HCTOPHU

[IpakTHyecKue 3a1aHus::

Banummre nUQpPBI COMIACHO XPOHOIOTMYECKOI ITOC/IEA0BATEILHOCTH COOBITHIA:

1. M3nanie Manudecrta «O 1apoBaHHU BOJIBHOCTH H CBOOO/IBI BCEMY POCCHIHCKOMY IBOPSTHCTBY»;
2. IlpoBeneHue ryoHOM pehopMsI;

3. CrpouTtenscTBo OGenokamernHoro Mockosckoro Kpemis;

4. LlapcrBoBanue bopuca ®enoposuya I'ogynosa.

OtBeT:

2. Pacnipesienure coOBITHS 110 NIEPHOIAM COIIACHO XPOHOJIOTHYECKOMH TTOCIIEA0BATENLHOCTH: B IPpyNy A — COObITHS,
cBsi3aHHbIE ¢ nipaBieHueM [lasna I; B rpynny b — coObITus, CBSI3aHHBIE € MIpaBieHneM Asnekcanapa |

1. OrpanuueHue cBOOOIbI KHUTOIIEYaTaHHUS;

2. N3nanne Manudecra «O TpexAHEBHOI OapIirHe»;

3. O6pazoBanue B Cankt-IlerepOypre TaitHoro obiectBa «Cor03 CriaceHUs,

4. IIpuHATHE YHHBEPCUTETCKOTO YCTaBa, IPEIOCTABUBIIEr0 aBTOHOMHIO YHUBEPCHTETAM;

5. Ypa3aHeHue IBOPSHCKUX COOpaHUi B IyOepHHUSX.

6. Hauano co3nanus BOGHHBIX I1OCEIICHUMN.

I'pynna A I'pynna b

3. YcTaHOBHTE COOTBETCTBHE MY JATAMH M COOBITUSIMIL:

1.1989; A) o6bsBiaenrie CCCP BoitHbl SInoHuwy;

2. 1945; B) u3nanue Yka3a 00 OTMEHE TEJICCHBIX HaKa3aHUil,

3. 1857;B) HauanoNMKBUOAIMH BOCHHBIX MMOCEICHHUIA;

4. 1863.T") nposenenue I crezna napoanbix gemyraros CCCP;
1) mpunstue CCCP B JIury Hamwmid.

Otaer:

4. 3ammuTe EQPH COTTACHO XPOHOJIOTHYECKOH MOCIET0BATEILHOCTU COOBITHIL:

1. IlpuasiTne KOHCTUTYIIHN «Pa3BUTOTO COLUATN3MAY;

2.m3nanue [locranosnenuit LIK BKII(6), UK u CHK CCCP o 6opsbe ¢ kynakamu;

3. Mznanue [Toctanosnenus LIK BKII(6) «O npeomoneHH: KyIbTa JIMYHOCTH U €T0 TTOCIEICTBHI;
4. Nznanne Jlexpera 00 yCTaHOBJICHUH §-4aCOBOTO pabodero JH;

5. [Iposenenne XIX Bcecoro3noit mapTkoH(epeHInH.

OtBer:

5. Pacnpenenure cOOBITHS 1O IEPUOAM COTJIACHO XPOHOJIOTMYECKOM MOCIIEI0BATEIbHOCTH: B TPYIITY A — COOBITHS,
cBsI3aHHEIE ¢ npaBieHneM VBana |V; B rpynmy b — coGbITusI, cBsi3aHHBIE ¢ paBieHueM [lerpa I:

1. OcnoBanue IlerepOypra;

2. [lpoBeneHre OMPUYHUHBL,

3. M3nanne Ykaza o nmpecTonoHacienuy;

4. Yupexxnenne CuHona;

5. Pasrpom JIuBoHCKOTO Op/eHa;

6. O6pazoBanne «/30paHHOI paJb».

I'pynna A I I'pynna b
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6. YCTaHOBHTE COOTBETCTBHE MEX/Y JaTaMU U COOBITHSIMHU:
1. 1912 r.A) uznanue Manudecra 0 BEpOTEpIIUMOCTH U CBOOOIE BEPOUCIIOBEIAHH;
2. 1905 r.b) nposenenue Broporo cve3zna PCIPII;
3. 1903 r.B) Jlenckuii paccTpern;
4. 1907 r.I') arpapnas peopma I1.A. CronbinuHa;
J1) oTMEHa MOAYIIHOM TOAATH.
OtBet:

7. Panee 1pyrux rnpou3onuio:

1. Hauano Bo3BeaeHHs bepIIMHCKOW CTEHBI;

2. KapuOckuii kpusuc;

3. 3amyck nepBoii B MUpe aTOMHOM 3JIEKTPOCTAHIIHH;
4. ITposenenne XXVI crezna KIICC.

. YKaXHTe OTBET C IPABUIIBHBIM COOTHOLICHHEM COOBITHS M TO/1a:
1841 — n3pnanue «I'0pogOBOro MOJIOKEHUS»;

1919 —u3nanue JlekpeTa 0 TUKBHIAMH HETPAMOTHOCTH;

. 1918 —co3nanune BUK;

. 1917 — nposexnenueVv Beepoccuiickoro chezna CoBeToB;

. 1870 —3ampemnienrne TpOaaKu KPECThsIH B PO3HUILLY.

TRONOF®

9. Pacnpenenite cOOBITHS TI0 TIEPHOJIAM COTJIACHO XPOHOJIOTHYECKOH TTOCIIEIOBATENBHOCTH: B TPYIITY A — COOBITHS,
cBsi3aHHBIE ¢ IpaBieHueM VBana |l1; B rpynmy b — coObiTust, cBs3anHbIe ¢ npaBinenueM Meana IV:

1. ITyremectsue Adpanacus Hukntina B Muanio;

2. IIpoeenenne CrormaBoro codopa;

3. Co3manue NpUKa3HOI CHCTEMBI;

4. Co3bIB epBOro 3eMcKoro cobopa;

5. «CTosiHUE Ha peke YTpey;

6. [Ipucoenuienre K MOCKBe 10r0-3aMaiHbIX PYCCKHUX 3EMEb.

I'pymmna A I'pynna b

10. CootHecuTe COOBITHS M TOMBI:
1.1917; A) co3manue BpeMeHHOTO PaBUTENBCTBA;
2. 1918; B) xondumukt nHa KBX/I;
3. 1922; B) HavaJso nepBoii MATHICTKY;
4.1928. ') co3bIB YUpeaUTEIHHOTO COOPAHUSL;
J1) obpazoBanue CCCP.
OtBer:

11. B XV Beke KHDKUI:
1. Imutpuit (oHckoid);
2. Bacunuii Il (Temublit);
3. UBan Il (KpacHsbrii);

4. Bacumuii |11
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12. Vkaxure cobbiTue, npousomesmuiee 29 anpens 1881 roga:

1. Vupesxnerne KpecTbsHCKOro mo3eMenbpHOro 6aHka;

2. Bo3o6HoBeHne Coro3a Tpex HMIIepaTopoB.

3. Uznanne Manudecra «O HE3pI0EMOCTH CaMOIEPIKABHS);

4. Tlpunsitue [lonoxernst 06 00513aTEIEHOM BBIKYIIE KPECThSIHCKHX HA/CNIOB.

13. Co0sITHe, Mpou3oweuiee panee Apyrux B 1917 roxy:

1. ITonnucanue Hukonaem |l B TIckoBe akTa 00 OTPEYCHUH OT MPECTOJIA;

2. Otxpsrtie [Ipennapnamenra;

3. ITpoBenenue IlepBoro Beepoccuiickoro cbe3na CoBeTOB pabodynx M CONIATCKUX AemyTaToB B [leTporpaze;
4. Hauyano «xyie6HbIX OyHTOBY B [lerporpane;

5. OTMeHa CMepTHO# Ka3HH Ha (GpoHTe.

14. Ykaxwure BapuaHT OTBETA C IIPABUJIBHBIM COOTHOLICHUEM Cl)aMI/IJ'II/[I/I nroga pykoBoJACTBa CTpaHOfI:

1. bpexxnes JL.U. 1966 1.;

2. Fopbaues M.C. 1974 r,;

3. Craymu 1.B. 1954 r.;

4. Xpymes H.C. 1969 r.

15. CooTHecHuTe UMS U TOJ KHSDKSHHS:
1. Urops A) 970;

2. Bragumup MoHomax B) 977,
3. Carocinas | B) 1113;
4. SIpononk | 1) 912.
OTBeT:

16. 3anmmmTe AP COTNACHO XPOHOIOTHIECKOH ITOCIeI0BATEEHOCTH COOBITHI:
1. Yupexxnenue HernpemeHHOro coBera;

2.cpakeHHe 0] AyCTepIIHIEM;

3. 3axmrouenne THIIB3UTCKOrO MHPA;

4. ITpeodOpazopanue «Coroza criaceHus» B «Coro3 OJ1aroIeHCTBUS.

5. 3amena Koncruryrmu Iapcersa ITonbckoro « OpraHu4ecKUM CTaTyTOM.

OtBer:

17. Pacnpenenute cOOBITHS TIO TIEPHOIAM COTJIACHO XPOHOJIOTHYECKOH MOC/IEI0BATENBHOCTH: B TPYIITy A — cOOBI-
[T, cBsi3aHHBIE ¢ npaBieHueM IlaBna |; B rpymiry b — coObITus, cBs3aHHBIE ¢ paBieHreM Exatepunsr |l
1. M3nanneykasa o 3alpenieHnH BBO3a BCEX HHOCTPAHHBIX KHHT
2. U3nanmne XKanoBaHHOI rpaMOTHI IBOPSIHCTBY;
3. 3amper nmpoxaBaTh KPecThsIH 0€3 3€MJIM C ayKI[HOHOB;
4. Boccranue E.U. Tlyragesa;
5. Cekynspu3aiys EPKOBHBIX X MOHACTBIPCKHX 3EMElTb;
6.3a1peT OTCYTCTBHUS Ha CIIyXKO€ IBOPSH, IPUITUCAHHBIX K TBApACHCKUM MOJIKAM.

I'pynma A I'pynna b

18. CooTHecuTe COOBITHE M TO:
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1990;
2. TIpoBenenue BeioopoB B Coer Menepannu u ['ocynapctsennyto Jlymy neporo co3siBa;  B) 1996;
3. U36panue M.C. 'opbauesa Ilpesunentom CCCP; B) 1989;
4. Ipunsitue Poccuu B wienst Coera EBponbr; I') 1991;
) 1993.

Otger:

19. Opranuzanus, co3qaHHAs paHee APYTuX:

1. «Coto3 60pbOBI 32 OCBOOOXKICHHE PAOOUEro Kiiacca;
2. «CeBepHbIii COI03 PYCCKUX pab0oUuHX»;

3. «3eMist U BOJIS;

4. «OcBOOOXKIICHUE TPYIA».

20. 3armmmTe DUQpPEI COrIACHO XPOHOJIIOTNYECKOH MOCIeN0BATEILHOCTH COOBITHIA:
1. «JlenoBoe nmobowute» Ha Uynckom ozepe;

2. CtpourtenbctBo OenokamenHoro Mockosckoro Kpemuns;

3. Kusokenne Bacunus | [imutpueBnya,

4. Knsoxenue Annpes FOpsesuya (Boromto6ckoro);

5. Cpe3n kus3el B Jlrobeye.

OtBet:

1. U3nanue Ykasa [Ipesugenra PCOCP o npuocranonennn aesrensHoctd KIICC Ha Tepputopuu Poceun; A)

Brnaners

Hassixkamu Bocripoussene-
HHSL OCHOBHBIX HCTOpHYE-
CKHX COOBITHIT B XpPOHOJIO-
TMYECKOMH MOCIIEI0BATENb-
HOCTH

BOHpOCLI JUIL CaMOITPOBEPKHU:

. B xakue roasl npaBuia AuHacTHs Propukoudeit?

. Kto u3 xus13eif, n B kakue roxsl npaBui B Kuese B X B.? Pacckaxute 00 UX eSTENEHOCTH.
. Kaxue rnaBubie coObiTist npoucxoamnu Ha Pycu B IX-nauane XII BB.?

. Kaknmu coOpITHsIMI OTMEUeHO NpaBiieHue KHs13s Biamgumupa 1?

Korna n kakne npaBoBbie akThl ObutH TpuHATHI B IX-XII BB.?

. Kaxue nocrmwkenus xynbrypsl JpeBneii Pycu moxxere Ha3zBaTh?

. Kto0 u3 xHs13eif, n B kakue ronsl npasui B Kuese B XI B.? Pacckaxxurte 0 UX AeSATETbHOCTH.
Yem npocnaBuiics KHA3b SIpocnas (Mynpsrii)?

Kakue BakHbIE COOBITHS TPOUCXOUIN B IIEpUOJ TpaBienus Biagumupa (MoHomaxa)?
10. KaxoBBI OCHOBHBIE 3TaIlbl OOPBOBI PYCCKUX 3€MeJIb ¢ MOHTOJILCKUM 3aBOCBaHHEM?

11. KaxoBsl ocobennocTr npapienus Vpana (Kamarer)?

konie XV-Hayane XVI BB.?

13. Yem 3HameHaTeseH nepuoy npasnienns Meana [V?

14. Kakue coObiTHs porcxoaniu B CMyTHOE Bpems?

15. KaxoBsl Obi1 B3aumooTHommeHus: Poccuu ¢ Peusto [Mocnonuroii B XVII B.?

17. Yem Obn BbI3BaHbI HapoHbIe BeICTyIUICHHS B XVII B.?

18. B uem coctosiia 0co0eHHOCTh pyccKo-mBeacKux oTHotieHud B XVII-XVIII BB.?
19. Korzna n kakne ocHoBHbIE ped)opMbl OblM TpoBesieHb! [letpom 1?

20. Kakue natsl BoitH Poccuu ¢ npyrumu crpanamu B XVI1II B. MoxHO Ha3BaTh?

21. Kakue mexyHapoaHsie 1oropopsl 3akmodnia Poccust B XVIII B.?

12. KakyMu Ba)KHBIMH COOBITHSIMH OTMEYEH TEPUOJI 3aBEPIICHUS 00BEIMHEHUS PYCCKUX 3eMeNb BOKPYT MOCKBBI B

16. Kaknmu coObITHSME OTMeUeHO IapcTBoBaHne Muxamna ®enoposnya u Anekcest Muxaiinosuda PoMaHOBBIX?
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22. Kakue poccuiicKue NpaBUTEIN IPULLIH K BJIACTH IyTeM JBopLosoro nepesopota B X VIII B.? Pacckaxure o ux
e TeIbHOCTH.

23. Kakue pedopmsl nposena Exarepuna 11?

24. KakoBbI TOCTIDKEHHS poccHiickoil Ky abTypsl 1 Hayku B XVII-XVIII BB.?

25. KakoBo coneprkaHne MUPHBIX J0oroBopoB Poccuu ¢ Ocmanckoii umnepueii B XVII-XIX BB.?

26. Korna u xaxue pedopmsl npoBoguu Anekcanap | u Anexcanap 11?

27. Kakue Mepbl ObUTH OCYLIECTBIICHBI [10 OTMEHE KPEMOCTHOTO mpasa’?

28. Kakue 00111ecTBEHHO-IOJIUTHYECKIE OPTaHU3aLMU NOsIBUITHCH B Poccuu Bo BTopoit monosune XIX B.?

29. Kakne MexTyHapoHbIe JOTOBOPHI ObLTH 3akiroueHsl Poccueii B XIX B.? PacckaxkuTe 00 HX conepKaHNH.
30. Kakuie oCHOBHBIE COOBITHS IPOUCXOJUIIM B IIEPUOJL IapcTBOBaHMs Asekcanzpa 11?7

31. Kakue nonuruueckye napTuu, U B Kakue rojpl oopaszosanuck B Poccun B koHue XIX-nauane XX BB.?

32. Kakye BaxHbIe BOGHHBIE Ollepalny ObLIN IpoBeeHk! B xoze IlepBoii MupoBoii BOHHEI?

33. KakoBbl BpeMEHHBIE paMKH JiesTenbHocTH ['ocynapetBenHbix Jlym Poccuiickold UMIIepuu U X COCTaB 110 nap-
TUIHOW NPHUHAJICKHOCTU?

34. Kak pa3BuBasiuch coobiTHs B ctpane B 1905-1907 rr.?

35. Kakue ocHOBHbIE COOBITHS IPOUCXO N BO BpeMst DeBpanbckoit pesomtonuu 1917 r.?

36. B TeueHue Kakoro nepuoja AeHcTBOBaNIO Kaxk10oe U3 BpemeHnHbIx npaButenscTs B 1917 r.?

37. Kakye npaBoBble aKThl ObUIN IPHHSATHI B IIEPBBIE TOIBI COBETCKOI BIacTH?

38. Kakie BHELIHETIOMUTHYECKHIE aKIIUH XapaKTePHBI s COBETCKOro rocyaapersa B 1920-1930-e rr.?

39. Kakue coObitis, cBsi3annbie ¢ pernpeccusamu 1930-1950-x rr., Moxere Ha3BaTh?

40. Kakne m3menenus B 9koHoMuke CCCP npon30nuIH B TOIbI IIEPBBIX MATHICTOK?

41. Korna u xakue Haubosee 3HauuMble OUTBBI IPOUCXOAMIH B To1bl Benukoit OTeuecTBeHHON BOHHBI?

42. Kakue 3HaMeHaTeIbHBIE JaThl BPEMEHH XPYIEBCKOH «OTTEHEIN» MOXKHO Ha3BaTh?

43. Kakue [Tocranosnenus pykosojcrsa CCCP Bropoit nonosunsl 1960-x — nepsoit noioBunsl 1980-x rr. ITocss-
[aJTMCh SKOHOMHYECKUM npodiiemMam?

44. Korna 6putn npunstel Koncruryuun CCCP?

45. Kakoa pois CCCP B moCI€BOEHHOM pa3BUTHU MUpa?

46. KakoBBI OCHOBHBIE BEXH Pa3BUTHS POCCHHCKOM KyIbTyphl B XX BB.?

47. Kakue n3MeHEeHUs! POUCXOUIN B CTPAHE B XOJI€ MEPECTPOUKU?

46. Kakne ocHOBHBIE cOOBITHS pon3onuin B Poccrn B 1990-¢ 1.7

48. Kaxk M3MeHsINCh TIPeJIIoYTEeHNs H30upaTeneil B Xo1e MPe3sHAeHTCKHX U JyMCKUX BbIO0poB B 1990-¢ — 2000-¢
rr.?

49. Kakne nayunsie foctmkennst XX B. [Ipociasumm Poccuro?

50. Kto u3 poccusH siBisuics maypearom HobeneBckoii mpemun?

51. Kakue Baxkable coObITHS B CTpaHe nmpousonuin B Hayasie 2000-x rr.?

3HaTh

- OCHOBHBIE (HTocodckne
KaTeropyy 1 CrietuduKy ux
HOHMMAHHMSI B PA3IIHUHBIX
HUCTOPUYECKUX TUNAxX (u-
J0cO(pUH 1 aBTOPCKUX
HOIXO0MAX;

- OCHOBHbBIC HAIPaBICHHUS
tunocodun n pasnuams
(unocodckux mxon B
KOHTEKCTE HCTOPUH;

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. ®dunocodckue KOHIENHN YenoBeka. OcOOEHHOCTH B3aMMOJISHCTBYS YeJIoBeKa ¢ MUPOM. MHpPOBO33peHHeE.

2. Paszymmuocts yenoBeka. Kocmonentpism antidanoit Gumocodum.

3. Penmrmosnoe mupoBossperie. OcOOEHHOCTH cpeHeBekoBo# (itocodmn. KOHEYHOCTh CyIIeCTBOBAHNS Ye0-
Beka u mpobiiema GeccMepTHs TyIIH.

4. Matepuanusm 1 uneanusM B Gpuinocodhun Kak crocodbl 00bsACHEHHSI MUpa. MexaHHCTHYEeCKas KapTHHA MUpa.
5. BO3HHKHOBEHHE JUATEKTHYECKON MPOOJIEMBI Pa3BUTHS U3 METapU3NIECKOro NOHUMaHusi Mupa. OCHOBHbBIE
3aKOHBI THATICKTHKH.

6. IIpoGmema mpoctpaHcTBa U Bpemern B (unocodun. Otnuuue ot HaydHoro moaxona. Creruduka gpumocoduu
[HoBoro BpemeHu.

Dunocodust
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- OCHOBHbIE HAIIPABJICHUS U
po0IeMaTHKY COBPEMEH-
HOI1 punocopun;

7. YenoBek Kak MPOM3BOJIIEE CYLIECTBO. MapKCU3M U MaTePHAIMCTHIECKOE TOHUMAHHE HCTOPHH.

8. CBo0oja Kak ajpTepHAaTHBA NPUPOIHON AeTepMuHanuu. UppanuonansHas duaocodus kak cnocod o0bsCHEH s
Mupa.

9. DK3HCTEHIHAM3M KaK HampaBleHHe COBpeMeHHOH (uitocoduu. [Ipodiaema SK3UCTEHINN 1 OBITHS YeTOBEKa.
10. IIpoGuema ObiTHS B Griocoduu.

11. IIpo6nema cybcrannuu B ¢punocodun. dunocodckre KapTHHB MaTepUaIbHOTO €AUHCTBA MUPA.

12. Tlo3HaHHe KaK MyTh ABIKCHHS K HCTHHE H OCHOBA OpUEHTAIMH B Mupe. [IpobieMa HCTHHBI.

13. Ilpupona cozHanus. MneanbHoe Kak hopMa HHPOPMALHOHHOTO OTPAKEHHUS.

14. IIpoGnema OuoconuansHON MpUpoas! Yenoseka. [Ipobiaema commanbsaoro B drocodun. ObmecTBo.

15. DKoyorn4ecKue pucku riodanu3upoBaHHoro Mupa. ColuanbHble pPUCKM KOMMYHUKAIIMOHHOTO O0IECTBa.
16. ®mocodckas KOHIENIHs KyabTypbl. KyabTypa U nuBHIH3ALKSL.

Ymers - PacKphIBaTh CMBICH Bbl-  ([IpumepHbie npakmuuecKue 3a0anus 0N IK3AMeHA:
JIBUTAEMBIX UJIeH, KOppeKT- [[IpounTaiiTe ¥ MPOKOMMEHTHUPYITE BHICKA3bIBAHUS, APTYMEHTUPYHUTE CBOI OTBET.
HO BBIP2XaTh U apryMeHTu- |1. «/13 HU4ero HUYTO He MOXKET BO3HUKHYTH, HU OJJHA BEIllb HE MOXKET IIPeBPaTHThCs B HUUTO» ([lemoxpur). Crai-
POBaHO 0OOCHOBBIBATH KMBAeTCsI I COBPEMEHHBIH YeIoBeK ¢ pooiaemMoii OpTusa? O6Ianaet 1M BUPTYaIbHOCTD ObITHEM?
OJIOXKEHUS IPEAMETHON 2. AGCOIOTHOE OONBIIMHCTBO HCTOPUKOB CUUTAET, 4TO Ipucoeannerne Horropoaa k MockoBckoii Pycu siBisiioch
00JIaCTH 3HAHUS; POTPECCUBHBIM ABICHHUEM: CO3/1aBaJIOCh LIEHTPAIN30BaHHOE PYCCKOE TOCYIAPCTBO, M BCE CIABSHCKUE 3eMIIM HAzIO0
- IPEICTABIIATE pacCMaTpy- [ObLIO 00BeAUHHUTE. C 3THM MOXKHO corytacuThes. Ho Beb 0JHOBPEMEHHO ¢ TeM ObLIa IIOXOPOHEHA PeCITyOIHMKaHCKast
BaeMsble puiocopckue MOJIeNb [IPABIICHUS — Ba)KHEHIIIEE IEMOKPATHYECKOE JOCTIIKCHNE B PYCCKHMX KHSDKECTBaxX U 3eMirsix. Kak cootHocuT-
IIPOOJIEMBI B Pa3BUTHUH; lcs1 o0IIee U yHUKAJIBHOE B )KI3HU COBPEMEHHOT'O YeJIoBeKa?
- CpaBHHBATh pa3iu4yHble (3. «UTOOBI He TOBOPHIIM IIECCHMHUCTBI, 3eMJIS BCE )K€ COBEPILICHHO IIPEKPacHa, a MO/ JIYHOIO H IIPOCTO HEOBTOPHMaY
¢dunocodekre konuenuun  |(M.Bynrakos). Pasym — aTo Benuuaiiiiee 61aro wiik BeJauvaiiiiee MpoOKISITHE YenoBeKa?
10 KOHKPETHOIT pobireme; 4. «Beskuid TpysIIniAcs HAXOIUTCS B COCTOSIHIN BOWHEI C Maccoil U HeOJIaroxenarelieH K Heil B CHITy JIMYHOTO
- yMeThb OTMETHTH IIPaKTH- [MHTepeca. Bpad jxemaer CBOMM corpakiaHaM JOOPbIX JINXOPAIOK, a MOBEPEHHBIH JOOPHIX TSKO B KaXKIOH ceMbe.
YeCKyIO LIEHHOCTb ONpefie-  |APXUTEKTOPY HYXeH JOOpBIil oXkap, KOTOPBIH MpeBpaTHII ObI B HEMe T00pYyI0 9acTh TOPOAA, a CTEKOJIBIIHK JKeJIaeT
JIEHHBIX (PHUI0COPCKUX IToOpoTo Tpajia, KOTOPHIi pa30ui OB Bce cTekiTa. IIopTHOM, calo)KHNK XKearoT IMyOIrKe TOINBKO MaTepHil HeTpod-
TIOJIOXKEHUHT ¥ BBISIBUTD [HOI OKpacKH M 00YBH U3 INIOXOH KOXKH € TeM, 4TOOBI H3HAIIIUBAIN BTpoe OOJIbIIe, paan Oi1ara TOProBII)
OCHOBaHHMs1, HA KOTOPBIX (IL.dypne) O kakoii 001eCTBEHHO-3KOHOMHYECKOH (hopMmanuu uiet peds? M3MeHHIHMCh i HaMepeHUs! COBPEMEH-
cTpontcs puitocodekast HOTO UenoBeka? YeM BBI3BaHBI 9TH HAMEPEHUS — «ITyPHOI» MPUPOIOH YeIoBeKa HiIH 00bEeKTUBHBIMU 3aKOHAMH
KOHIIENIUS WM CHCTEMa;  |[HCTOPHH?
5. «XpoMOii CIyTHUK MOKET 00OOrHaTh CKaKyHa Ha JIOLIAJM, ecliv 3HaeT Kyaa uaruny (D.bakon) Uro 310 03Havaer?
Kakre mpoOIeMbl B )KH3HH COBPEMEHHOTO YeI0BEKa BOSHHKAIOT IPH OIPEIENICHIN TaKOTo ITyTH?
6. «Ecim 651 MaTepus Hee ObLIa OBl BEUHOH, TaBHO OBI BECh CYIIECTBYIOLINI MUP COBEPIIEHHO B HUYTO IPEBPATHIICS
(cropatot apoBa)» (Jlykpeuuit Kap). CBoOO€H 1 COBPEMEHHBIN YENOBEK OT CyOCTaHIMU? MOXKET JIn He3HAHHE O ee
CYyIIECTBOBAaHHH CIIY’)KHTh apTyMEHTOM €€ HEHY)KHOCTH?
7. «IHOT 1A JTyqIInii CrI0cO0 MOTyOHUTh YeNIOBEKa — 3TO MPEIOCTABUTh €My caMOMY BEIOpaTh cyap0y» (M. Bynrakos).
B 4eM CJI0’KHOCTH CBOOO/IBI AJIsi COBPEMEHHOTO YesioBeKa?
8. «3HaHme ecTh TONMBKO NyTh K crute» (T.I'060c¢). B uem cuna ¢uitocodekoro 3Hanms?
Bnagers: - HaBBIKAMH Pa00THI ¢ Gu-  [[Ipumepnslit nepeuens mem RUCLMEHHBIX UHOUGUOYATILHBIX 3a0aHuUil (Icce):

J0CO(CKIMH HCTOYHUKAMH
U KPUTHYECKOH JIUTEpaTy-
poit;

- IpUEMaMH TIOUCKA, CHC-
TeMaTU3aLH1 H CBOOOJHOTO
uzoxkeHus punocopckoro
MaTepHaia 1 METOaMu
CpaBHEHUS (PHIOCOPCKUX

OtHomeHne K OBITHIO COBPEMEHHOTO YEIOBEeKa.

Posb smMcTeMONIOrHH B )KM3HU COBPEMEHHOT'O YEJIOBEKA.
Bompocs! 3THKH B AESITEILHOCTH COBPEMEHHOTO YEIOBEKA.
Ponb dunocopuu B coBpeMeHHOM 00111eCTBE

Coductrka B COBpEMEHHOM MHUDE.

Nneanusm [Inatona B COBpeMEHHOM MHPOBO33PEHHUH.
Teneonorust ApUCTOTEINS B COBPEMEHHOI TEOPUH Pa3BUTHSL.

PN R WNPRE

HpI/IHI.U/Il'[BI CTOMIIM3MA B )KU3HH COBPEMEHHOI'O YCJIOBEKA.
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HJIeH, KOHIICTIIUN U 310X
- criocobamu 000CHOBaHHMS
peuieHus (MHAYKIHUS, Je-
JUyKLISL, TIO aHAJIOTUH)
po0IEeMHOM cUTyaluy;

- BJIAJICTh HABBIKAMHU BBIpA-
JKEHHS U 000CHOBaHHS
COOCTBEHHOI MO3ULIUHA
OTHOCHTEIILHO COBPEMEH-
HBIX COL[HOTYMAHUTAPHBIX
po0JIeM U KOHKPETHBIX
¢unocodexux mo3uImit

9.  IIpuHUMIIBI SIIMKYpEU3Ma B )KH3HH COBPEMEHHOIO YeJIOBEKa.

10. [IpHHIMIBI CKENTHIM3MA B )KU3HH COBPEMEHHOT'0 YeIOBEKa.

11. Bepa u pa3sym B MHPOBO33PEHUH COBPEMEHHOTO YEI0BEKaA.

12. [punimn «Oputeel OKKaMa» B COBPEMEHHOIT prtocohuu u HayKe.

13. I'exoHM3M Kak OCHOBAa COBPEMEHHOIO MUPOBO33PEHUSL.

14. KoH(ynuaHCTBO U HHIWBHIYaIU3M.

15. ®unocodus Oymau3Ma U o6IECTBO MOTPEOICHHS.

16. PaumoHanan3M M 34paBblii CMBICI B IOBEACHHU COBPEMEHHOTO YeJIOBEKa.
17. Wpen nparmMartu3Ma M yTHINTApH3Ma B COBPEMEHHOM OOIIECTBE.

18. Bumsiaue pycckoit ¢haocodhn Ha pa3BUTHE POCCUIICKOTO MEHTAIHUTETA.
19. BrusiHue uaei SK3UCTEHIMATN3MA HA Pa3BUTHE COBPEMEHHOTO YEIOBEKa.
20. PanmoHasnbHAs M MPPALIHOHATIBHASL COCTaBIIONINE TOBECHHS COBPEMEHHOTO YeIoBeKa.
21. WHTydums v 31paBblii CMBICI B YCIOBHSIX MTOCTMO/EPHA.

22. CB0001a U OTBETCTBEHHOCTH JTUYHOCTH.

23. IIpoGiema denoBeka B COBPEMEHHOM OOIIECTBeE.

24. Tlpobiema ompeaeseHus CMbICIA XKU3HU.

25. CMBbICT CYLIECTBOBAHUS YeIOBEKA.

26. DrHyeckue NpoOIeMBI pa3BUTHS HAYKH U TEXHHUKU.

27. Ilpobiema caMOAKTyaTH3aI[MH Y€IOBEKa B OOLIECTBE MOTPEOICHUS.

28. CouuanbHble IPOOIEMbl Pa3BUTUS HAYKU U TEXHUKH.

29. TIpoGnema pa3BUTHS M UCIIOIB30BAHUS TEXHOJIOTHIA.

30. CoumnanbHoe 1 OHOIOTHYECKOE BPEMsT KU3HH YeTIOBEKA.

31. Komrmemnuust ycrexa B COBpeMEHHOM 00IIIeCTBe.

32. KynbTypa U IIMBHIH3ALHS.

33. JloBepue U COTPYIHHYECTBO B COBPEMEHHOM OOIIIECTBE.

34. MuorOrn4HOCT MHPOBO33PEHHST COBPEMEHHOTO YETIOBEKA.

35. Poub mopsiaka u xaoca B )KH3HH COBPEMEHHOTO YeIOBeKa.

36. OHTOJIOTHSI COBPEMEHHOTO YEJIOBEKA.

37. DIHCTEMOIOTHS COBPEMEHHOTO YEIOBEKA.

38. DTHKa COBPEMEHHOTO JelloBeKa.

39. AKCHOJIOTHSI COBPEMEHHOTO OOIIIECTBA.

40. Tlpobiema peHOMeHa HHHOBAIHH.

OK-2 cnoco6HOCTBIO AHAJIM3UPOBATH OCHOBHBbIC 3TANBI M 3AKOHOMEPHOCTH HCTOPUYECKOI'0 PAa3BUTUSA odmecTBa JUIst (l)Ole/lpOBal-ll/lﬂ rpama}{cxoii MO3UIHHA

3HaTh

OcHOBHBIE POOIIEMBI,
HEpHOJIbI, TEHACHIIHHU H
0COOEHHOCTH UCTOPHYECKO-
TO Tporiecca, MPHINHHO-
CIIE/ICTBEHHBIE CBSI3U

DK3aMeHaIlMOHHbBIS BOITIPOCHI:

1 Hcropus B cuctemMe COnMalbHO-TyMaHUTapHBIX HayK. OCHOBBI METOIOJIOTHU HCTOPUYECKON HAYKH.
2 I'ocynapctso u obmmecTsBo B JlpeBHeM MUpe

3 CpenHeBeKOBbE KaK CTaJHsi BCEMHPHOTO HCTOPUYECKOTO Mpolecca

4. PanHee HOBOE BpeMs: IIePEX0l K MHALYCTPHAIEHOMY OOIIECTBY

5. Mup B XVIII — XIX Bekax: IONBITKA MOJIEPHHA3AIIMHU 1 TIPOMBIILICHHBIH IEPEBOPOT.

6 Mup B Hauane XX Beka. [lepBas MmupoBas BoiiHa.

7 Mup Mexay 1ByMs MUPOBBIMH BoliHamu. BTopas MupoBas Boiina

8 ITocneBoenHoe ycTpoicTBo Mupa B 1946 — 1991 rr.

9. Muposoe coobuiecTBo Ha pybexe XX - XXI BekoB.

10. JlpeBrepycckoe rocyaapetso B IX — XII BB.

11. Pycckue 3emnn B iepros paznpobdierHocTH. bopbba pyccknx 3eMenb ¢ MHO3eMHBIMHU 3aXBaTYUKAMH.

Hcropus
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

BN~ wONE

IHHS.

OO6pa3oBaHKe U CTAaHOBJICHHE PYCCKOr0 LEHTpaIn3oBaHHoro rocyaapctea B XIV— nepsoit Tpetu XVI BB.
ViBaH ['po3Hblii: pehOpMBI U ONPHYHHUHA.

CmytHOe Bpems B Poccum.

Poccus B XVII B.

Pycckas kyabtypa B IX — XVII BB.

ITpeoOpa3oBaHus TpaguIIMOHHOTO obmecTBa npu Ilerpe 1.

JlBopuoBsie nepeBopoThl. [IpaBnenue Exareputsi |l.

Poccus B nepsoii nosoune XIX B.

Poccust Bo BTopoii noiosuHe XIX B.

Pycckas kynbrypa B XVIII — Havane XX BB.

IlepBas poccuiickas pesomonus 1905-1907 rr. U ee nocnencraus.

Poccusa B 1917 1.

CounanicTiyeckasi peBOJIOLHUS U CTAHOBJIEHHE COBETCKOH Bi1acTu (OKTA0ph 1917 — mait 1918 rr.).
I'pasxnaHckas BoitHa U uHTEpBeHUUS B Poccun. BoeHHbIN KOMMYHU3M.

O6pasoanue CCCP 1922-1941 rr.

Buyrpennsis nonmuruka CCCP B 1920 — 1930-e rr.

CCCP B roasl Benukoit OreuecTBeHHOH BOMHBL.

CCCP B 1945-1964 rT.: IOCII€BOCGHHOE BOCCTAHOBJICHHE HAPOIHOT'O XO35HCTBA 1 MONBITKH peOopMHUpOBa-

CCCP B 1965 — 1991 rr.
OC00EHHOCTH Pa3BUTHUS COBETCKOI KYJIBTYpEL.

Buytpennsst nonutika Poccuiickoit ®eneparmu (1991 — 2000-¢ rr.)
Borpock! Ha 3HaHHE OCHOBHBIX MPOOJIEM HCTOPHYECKOT0 MpoLecca:

C kakoro o Kaxkoi Bek npasuiia quHactHs Propukosuueid? [Toyemy oHa Tak Ha3bIBaeTCs?
Kro u xorna kpectun Pycs?

C umeHeM, KaKkoro KHsI34, IPEXIe BCEro, CBs3aH paciuseT Kuesckoit Pycu?

Kro Takoii Binagumup Monomax?

Kaxoii mepron 1 moueMy Ha3bIBAIOT «yAEIbHBIM»?

Ysn HammecTBHs mpHILIock otpaxkarts Pycn B XIII Bexe?

Kak yronro Ha Pycu 6b110 MOHTOMO-TaTapCcKOE Hro?

KTo 13 pycckux KHsi3el oTan4mics B 00pp0e ¢ MOHTroJIo-TaTapamu?

Korza cnoxniock IeHTpann3oBaHHOe pycckoe rocyaapetso? Kaxoit ropos crarm ero neHTpoM?
Kakas popma npasnenus 66i1a B Poccun 8 XV Bexe?

C KaKoro BpeMEHHU M KaKOH POCCUICKUI MOHAPX cTajl OpUIMaibHO MIMEHOBAThCA LIapemM?
KaxoBsl xpoHonornueckue paMka CMyTbI?

NMeHa KakuX HCTOPHYECKHUX (QUTYP ONHUIETBOPSIOT coO0i nepruo CMyTHOTO BpeMeHH?
C KaKoro 1o Kaxkoi BeK NpaBuiia JuHACTUsE POMaHOBBIX?

KT0 1 ¢ KaKoro roja GbLT IEpBEIM apeM AMHACTHN PoMaHOBBIX?

KT0 1mepBbIM U3 POCCHHCKIX MOHAPXOB U B YECTh KAKOTO COOBITHS CTa MMEHOBATHCS HMIIEPaTOpoM?
Korpa Hauamach ¥ KOT/ja 3aBepIIHIAch 310Xa ABOPLOBBIX IEPEBOPOTOB?

K0 1 mouemy Bomen B HCTOpHI0 Poccry Kak «IpOCBEIIEHHBII MOHAPX»?

C ¥MeHeM KaKoro pycckoro uMmepaTopa cesizana OteyecTBeHHas BoiiHa 1812 r.?

Kaxoif uMmepaTop BoImea B UCTOPUIO KaK «okaHAapM EBporsn?

I1pn kakoM MMIIEpaTope HavYaIach M MPH KakoM 3aKoH4YmIack KpeiMckas BoiHa?

Kakoro umnepatopa 1 nodemy HazBaiu «OcBoOOTHTENB»?

Kakoro umneparopa u nouemy Ha3paiau «Mupotsopeny?
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24. Kaxoro ummneparopa u nouemy Ha3aiu «KpoBaBbliny?

25. [Ipu xakom umneparope Poccus nepexxuia ae BOiHbI ¥ TpH peBosronun? O Kakux BOHHAX U PEBOJIIOLMAX
naer peys?

26. Korza B Poccun nano camozepsxkasue? Kto ObUI IOCIEIHUM PYCCKUM CaMOJIEpKLEM?

27. Ko ynpaisi cTpaHoil mociie majeHus caMoiepikaBus?

28. Korza 00JbLIEBUKH NPUIILTH K BIACTH?

29. Kak HaspIBanoch nepBoe coperckoe npasurenbctBo? Kro cran ero npencenarenem?

30. B kakue rons! Ha Teppuropun Poccuu nuta kpynHomacuradbHas ['paxaaHckas BoiHa?

31. Kax Ha3bIBasIach NOJIMTHKA YPE3BBIYAHHBIX Mep B rojs! ' paxkaaHcKoil BOHHBI?

32. Korzaa 60nb11eBUKY TPOBOAMIIN HOBYIO 3KOHOMUUYECKYIO MOJIUTHKY?

33. Kaxue nporieccs! IPOXOMIIH B CTPAHE B FOJ(bI IIEPBBIX MATHICTOK?

34. Korna Hauanmach ¥ KOrjia 3aKOHYIIACh BTopast MupoBas BoifHa (YHCII0, MECSIL, rox)?

35. Korna Hayanace u koraa 3akoHuminack Benukas OredecTBeHHas BOitHa (4ucio, mecsl, rox)?

36. Kakoii nepro/1 B MCTOpUU CTpaHbl Ha3bIBaETCs «OTTEneNb»? C UMEHEM KaKOro PYKOBOJUTEIS APTHH OH
cBsi3aH?

37. Kakoii neproj B MCTOpUH CTpaHbl Ha3bIBaeTCs «3acToi»? C MIMEHEM KaKoro pyKOBOAUTEINS ITAPTUH OH CBS-
3aH?

38. Kaxoif mepro/1 B HICTOPHU CTpaHbI Ha3bIBaeTCs «mepecTpoiika»? C MMEHeM KaKkoro pyKOBOJHUTEINS TapTHH OH
cBs13aH?

39. Kro 6su1 mocneanum I'enepanbasiv Cekperapem LK KIICC?

40. Korna 6su1 06pa3oBaH u xorna pacmancst CCCP?

41, Kro 0611 nepebiM u nocnennuM IIpesunearom CCCP?

42. Kakoe coObiTHE 03HaMeHOBaIO coboii pacnag Coserckoro Coroza?

43. Korna 6s1na npunsita Jleknapanus «O rocynapcrsenHoM cyseperntere PCOCPy (amcio, mecsii, rog)?
44, Korna 6buta npunsita neiictyromas Koncrurynus PO (uucno, mecs, rom)?

45. Kak Ha3bpIBaeTcsi COBpEMEHHBIH POCCUMCKUI TapIaMeHT?

46. Kak Ha3bpIBaeTCs BEpXHsSA MajlaTa COBPEMEHHOI'O POCCUICKOro napiameHra?

47. Kak Ha3bpIBaeTCs HUKHA MajaTa COBPEMEHHOTO POCCHICKOro napiameHTa’?

48. Ckounbko cy0bekToB B Poccuiickoit @enepanun?

49. CkobKo pa3 u korja m3dupamu I'ocynapctsennyio Jymy PO?

50. CkoibKo pa3 u xorna n3dupamu [Ipesunenra PO?

Ymets Beipaxats u 000CHOBBIBaTh |[[I0ATOTOBUTH dCCe MO TEMaM, TIOCBSIIEHHBIM TOYKaM OubypKanuy B HICTOpUH. B cixartoit hopme omucats OCHOBHBIC
CBOIO [O3MIIHIO 110 BOIIPO-  |EJIH ¥ 3aJ]a9X TEeMBI, OTPa3UTh HanOoJIee CyIIeCTBEeHHbIE (DaKThI ¥ BHIIBICHHBIE 3aKOHOMEPHOCTH pabOThL; CIem0-
caM, KacarolIUMCsI [IEHHO-  [BaTh XPOHOJIOTMH HCTOPHYECKUX COOBITHI. KpaTko HCIIOIb30BaTh OCHOBHBIE ONPEACNICHHS H CTOPHIECKYIO TePMH-
CTHOTO OTHOIIECHUS K HCTO- |[HONOruio. OOHApYKUBATh IPUIHHHO-CICACTBEHHBIE CBA3H U HCIOIb30BaTh IIPUHIHII HCTOPU3MA B XapaKTEPUCTHKE
pHUUYECKOMY IPOLIIIOMY COLTMAIIBHBIX SIBJICHUH. TEKCT TOMKEH OBITh CBA3HBIM; CTUJIb U3JIOKEHHSI KOMIIAKTHEIM U TUHAMHYHBIM. TeKCT 1071~

bkeH OBITh JJAKOHUYEH M TOYEH, CBOOOICH OT BTOPOCTENCHHBIX JeTaleH, TUIIHUX cI0B. CyMMHPOBATh IPEIEIBHO
[TOYHO ¥ MH(POPMATUBHO HaHOOJIEe BaKHBIE PE3yIbTaThl PAOOTHI.
Brmaners HaBpikamMu MexIMYHOCT-  [[I3ydeHne HCTOPHU CEMBH C IIOMOIIBIO HHTEPBBIO pOAUTeNeH, 0abyek u Aeqymek. 3aJaHue pacCIUTaHo Ha 6 He-

HOM U MEXKYJIbTYpHOI
KOMMYHHKAalLIUH, OCHOBaH-
HBIMU Ha yBa)KCHUH K HC-
TOPUYECKOMY HACIIEIHUIO U
KYJIbTYPHBIM TpaJHLUsIM

IeTIb U TOJDKHO OBITH MPEICTAaBICHO K KOHILY CEMECTpa B paMKaxX CEMHHApOB 110 BTOPOii mosoBuHe 20 Beka, a Takxke
VTOJDKHO OBITH BBIJIO)KEHO Ha O6paSOBaTeJ‘IBHOM noprane, ra€ CTyA€HThl MOI'yT TaKXK€ IPUHATH Y4aCTUE BO B3aUMO-
OIICHUBAaHUU ApYT Apyra. VICTOpHUIO CeMbU CTYAEHT MOXKET MPEJCTaBUTh C TIOMOIIBIO PA3INYHBIX 2JICKTPOHHBIX,
CBOOO/IHO pacmpoCTaHsIeMbIX, puiIoKenuii ( Hapumep: https://www.canva.com/, https://www.mindmeister.com/,

https://omeka.org/, https://timeline.knightlab.com/) u ap. Takum oGpa3om, y cTyseHTa GOpMHUPYETCsl He TOJIBKO



https://www.canva.com/
https://www.mindmeister.com/
https://omeka.org/
https://timeline.knightlab.com/
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MOHUMaHKHE UCTOPUUYECKUX coObITHI 20 Beka, a Takxke COOCTBEHHAs MPUYACTHOCTh. DOPMUPYETCs HABBIK COXpaHe-
HUSI HCTOPUYECKOW MaMSTH € IOMOLIbI0 coBpeMeHHbIX WUT.

3uary: ;(;f ::;::ﬁ?gg:g;o;m TeopeTnueckue BOIPOCHI K 3a4eTy 3
S a. B xaxoM roxy coctosuch nepssle Onumnuiickue rpst €OBpeMeHHocm?
- BCeMHpHYIO H OTEUECT- b. B kakoM roay Haia ctpaHa TPHHIMAJIA JIETHHE Onumnuiickue urpbi? 3
BEHHYIO HCTOPHIO 1 Ky/Tb- c. B xaxkoMm rogy u B kKakoM TOpOJE POCCHHCKHUT CIIOPTCMEH BIIEpBbIe nobeaui Ha OnmuMIuiickux urpax?
Typy: d. Kax Ha3bIBaeTcs TpaJHIOHHBIN PUTYall ¢ y4aCTHEM CIIOpTCMeHa 1 cynpu?
- 0COGEHHOCTH HALHOHATb- e. Kakue 1Bera ucrnonb3yroT s Onm\imnucxux Kouten?
HBIX TpAHIH, TEKCTOB; . Kakoro 1isera nojoTHuIIe OnuMlianoro (hmara?
- JBIDKYIIIHE CHIIBI H 3aK0- 9. I'e mpoXoIuin IepBbIe OnnMnunncxne Urpsr coBpemenHOCTH? 3
HOMEPHOCTH HCTOPHUECKO- h B 1956 rony Bo BpeMst OJIMMITMACKUX UTP B T. anb6ypae, B ABCTpPJIMIO HEJb3s ObUIO NPUBE3TH JIOUIAJICH.
ro npottecca; I. B kakoMm eBporneiickoM ropoje TpOILIH ONUMITICKUE COCTA3aHUS 110 KOHHOMY CHOPTY?
- MECTO YCIOBEKA B HCTO- I8 K kakom ropozne MPOXOAMIH Omummmiickue urpsr 1980 Foila?
PHUCCKOM TpoLEcee; k. UYro cenan OnuMIUACKUI MULIKA HA 3aKPBITHH QHHMHHHCKHC urpst 1980 roga?
. Kak ce6s nmosenu kosblia Ha OTKpbeITHH CounHekol Onummnuansi?
;IOHHTPI‘{EICK}’IOOPFaHI/BaHI/I m. B xaxom nopsaxe NPUHOCAT KIATBY yHaCTHUKHA OnuMrnuiickux urp? 5 3
n. Kro 13 ciopTcMeHOB Harliel cTpansl 3aBoeBall 60JIb BCeX 30JI0ThIX OIMMIUMCKHX Menanei?
00011IECTBA.
YMers: - OIPEeNsATh IEHHOCTh
TOrO UJIH HHOTO HCTOpHYe-
CKOTO MM KyJIBTYPHOTO
(haxTa MM SBICHUS;
- YMETb COOTHOCUTD (DaKThI
jni?:;ﬁﬂni;gzzg:;?;w [lepeuens 3adanuil 015 3avema: 3
o 1. dusmdeckas KyabTypa U CIIOPT KaK COLHANIBHBIN ()eHOMEH COBPEMEHHOT0 O0IIeCTBa.
;T;II? K KYIBTYPHOH Tpani- Cpezncra (pU3HYECKON KYIBTYPBI. 3
- HPOSBIATS H TPARCTHDO- 3. OCHOBHBIE COCTaBIISIOLIHE q)mnqeclcou KYJIBTYpBI.
G- 4. CormanpHble (GyHKIUN (PU3MIECKOH KyIbTYpHI.
gi;fﬂiiiﬁi?;ggiﬁ Y- 5. ®opmupoBanie GU3NIECKOH KYIbTYPBI IMIHOCTH.
TOPHYCCKOMY HAGIGIHIO H 6. du3nueckast KyJabTypa B CTPYKType BBICIIETO Hp(j(beCCHOHaIIBHOI‘O 00pa3oBaHusL. 3 .
~|7. OpraHu3aOHHO-TIPaBOBBIE OCHOBBI (PH3MYECKON KyIbTYPHI U CIIOPTa CTyAeHUecKoil Mosone xu Poccum.
KyJIbTYPHBIM TPaJHIHAM;
- aHAJIM3MPOBATH MHOT000-
pa3ue KyJIbTyp U IUBUIIH-
3alui; OICHUBATh POJIb
LUBUIIH3AIHNH B X B3aUMO-
JIeHCTBUN.
Bnaners: - HaBBIKAMH UCTOPHYECKO-  |3a0aHus Ha peuierue 3a0a4 u3z npogheccuoHalbHou 00aacmu, KOMNieKCHble 3a0aHUs

0, HCTOPHKO-
THITOJIOTHYECKOT0, CPABHHU-
TENbHO-THIOJIOTHYECKOTO
aHaJIU3a JUIs ONpEJIENEHHUS]
MecTa NpohecCHOHATBHOM
JSITENHOCTH B KYJIBTYP-
HO-HCTOPUYECKON mapa-

1 dusnueckas KylbTypa Kak 4acTh KyJbTyphl 00IIECTBa.

2 dusnueckas KylIbTypa Kak ocobas cepa uenoBedecKoil AeITeIbHOCTH.
3. Y pOBHU(PHU3NYECKONKYIBTYPBUIMYHOCTH.

4. DyHKIMNOH3NIECKONKYIBTYPHI.

5 Llens 1 3a1auu PU3NUECKON KyIBTYpHI.

6 CrpykTypadu3nuecKONKyIbTYpHI.

7

Bub! v pa3HOBHIHOCTH (HH3UYECKON KYIBTYPHI.

duzpyeckas KyabTypa U CIIOPT
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JIUTME;
- HaBBIKAMH OEpEeKHOTrO
OTHOIICHHUS K KyJIbTypPHOMY
HACIICUIO U YEIIOBEKY;

- uHbOpMaLHel 0 JBUKY-
IMX CHJIAX NCTOPHIECKOTO
nporecca;

- IPUEMaMU aHAJIN3a CIIOX-
HBIX COLHAIBHBIX IPOOIeM
B KOHTEKCTE COOBITHI MH-
POBOIi HCTOPUH U COBpE-
MEHHOTO COIIyMa.

1
2.

8
9.
10.
1
1
13.

JlaTh XapaKkTepUCTHKY NPUHIIUIIA BCECTOPOHHETO TAPMOHMYHOTO PAa3BUTHS JIMYHOCTH.

JlaTh XapaKkTepUCTUKY IPHHLIHUIA CBSI3U QU3UIECKON KYJIbTYPHI C IPAKTUYECKOM KU3HBIO 00IIECTBA.
JlaTb XapaKTepUCTUKY IPHHIIUIA 03J0POBHTEIEHON HAPAaBICHHOCTH.

ITenarornueckast HAPABICHHOCTD, LENIb U 3aa4H (PU3UUECKOTO BOCITUTAHNUSL.
CucreMahu3M4eCKOrOBOCITUTAHUSL.

OCHOBBI CHCTEMBI (PU3MIECKOTO BOCIUTAHHS (COLUANEHO-9KOHOMHYECKHUE, IPABOBEIE OCHOBEI).

OK-3 cnoco0HOCTBIO HCMOJIb30BATh OCHOBBI 9KOHOMMYECKHUX 3HAHMI B Pa3IHYHBIX cepax KU3HEAeATeIbHOCTH

3HaTh

OCHOBHBIE TEPMHHBI, OIIpe-
JIeTIeHHs], SKOHOMHIECKHE
3aKOHBI ¥ B3aMMO3aBUCH-
MOCTH Ha ypOBHE 9KOHOMU-
KU B IIEJIOM U Ha YpOBHE
OTZENBHOTO IPEATIPUSTHS;
METO/Ibl HCCIIEI0BaHUS
9KOHOMHYECKHX OTHOIIIE-
HHH Ha ypOBHE 3KOHOMHUKH
B IIEJIOM U Ha YpOBHE OT-
JIeTBbHOTO MPeANpHATHS;
METOMKH pacyeTa Bax-
HEHIINX YKOHOMHYECKUX
mokasaresneii 1 koddbu-
I[EHTOB Ha yPOBHE 3KOHO-
MHKH B II€JIOM U Ha YpOBHE
OTZEIBbHOTO IPEATPHUSTHS;
TEOPETHIECKHE MPHHIIAIIEI
BBIPAOOTKH SKOHOMHYECKON
MOJNUTUKH HA YPOBHE TOCy-
JlapcTBa M HA YPOBHE OT-
JIETBHOTO MPEAIPHATHSL.

IepeueHb TEOPETHYECKHX BOMPOCOB K 3a4eTy:

1 OrmnpezeneHre YJKOHOMUKH, OCHOBHBIE IIOHATHUSI U OIPEIENeHHs.

2. DaKTOPLINPOU3BOACTBA.

3. CTpyKTypa SKOHOMHUKH.

4 I'paHUIBIIPON3BOACTBEHHBIXBO3MOXKHOCTEHOOIIECTBA.

5. Cnpoc n npeioxenne. PaBHoBecHas ieHa. ['ocyjapcTBEHHOE BMEIIATENBCTBO B PRIHOYHOE IIEHOOOPa30Ba-
HUE U ero (OpMBIL.

6. OnacTHYHOCTHCIPOCA U MPEIOKEHUSL.

7. OCHOBBITIOTPEOHUTETBCKOTOTIOBEICHUS.

8. OcHOBBI TEOPUH NPOHU3BOACTBA. IIpon3BoACTBEHHAS (QYHKIIUS.

9. W3nepKu NpOU3BOJICTBA: NOHTHE, BUIbL. Bripyuka. [IpuObuis. PenTabensHOCTS.

10.  Omnpenenenue UeHE 1 00beMa IIPOU3BOJICTBA.

11.  PbIHOK pecypcoB: OCOOEHHOCTH MX 3KOHOMHYECKOTO aHaIn3a.

12.  OcoOeHHOCTHPBIHKACOBEPIIEHHONKOHKYPEHIIHH.

13.  Tpu THIa PEIHKOB HECOBEPIICHHOH KOHKYPEHINH. AHTHMOHOIIOIEHOEPETyINPOBAHHE.

14.  Cucrema HaumoHaibHbIX cueToB (CHC) kak crioco0 eanHOOOpa3HOro O MUCaHKs Pa3IndHbIX CTOPOH MaKkpo-
PKOHOMHKH.

15.  OcHOBHBIEMAaKPO’KOHOMHYECKHETIOKa3aTeNN.

16.  COBOKYIHBIACIIPOC, COBOKYITHOCTIPELTOKEHHE.

17.  MoaenumMakpoIKOHOMHYECKOTOPaBHOBECHSL.

18.  Ilmxidyeckoepa3BUTHE YKOHOMUKH.

19.  MH]msanus: cymHOCTb, OLEHKA, TPHYNHBI BOSHUKHOBEHHUS, (DOPMBI, COI[HATbHO-3KOHOMHYECKHE MOCIEACT-
BHs. AHTHHH(ISIIHOHHOEPETYIUPOBAHHUE.

20.  Bespaboruma: cymHOCTb, GOPMBI, OLICHKA.

21.  dunaHcoBas cucTeMa U (HMHAHCOBAs MOJUTHKA rocyaapcTBa. Hamoru: cyHocTs, GyHKIMH.

22.  KpeanTHo-IeHexHas cucTeMa rocyaapcTsa. TeopeTndeckne OCHOBBI KPEANTHO-ICHEKHOM TOTUTHKH.

23. IMpexnpustre B peiHOYHOM cpefe. Kimaccupukamnus npeanpustiii. ®opMbIoObeANHEHUATIPETPHATHH.

24. OcHoBHBIE cpezicTBa npennpusTis. CocTaB U BUIbI OCHOBHBIX cpecTB. OIEHKA U yYeT OCHOBHBIX CPE/ICTB.
25. H3Ho0C 1 amopTU3anus OCHOBHEIX cpeacTB. Hopmer amoptu3anun. CrocoObl HAYUCICHHS aMOPTU3ALHH.
26. IToka3aTeny 3 (HheKTHBHOCTH MCIIOIb30BAHNSI OCHOBHBIX CPEJICTB NPEANPUITHS U ITyTH UX IOBBILICHHUS.
27. OobopotHsie cpenctBa. COCTaB v CTPYKTypa 00OPOTHBIX CPENICTB MPEIIPHSITHS.

28. INokazaTenu 3¢ HeKTUBHOCTH UCTIONB30BAHUSI OOOPOTHBIX CPEJCTB U IyTH YCKOPEHHUS UX 000pauuBaEMOCTH.
29. TpynoBsle pecypchl MPEIIPHATHS: KOJIMYESCTBEHHAs! M KAUECTBEHHAs! XapaKTePHCTHKA.

DKOHOMHUKA
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30. ®donppl pabouero Bpemenu. [TokazaTenu UX UCTIONB30BAHHS

31. I[Toka3aTenu 3 (HeKTHBHOCTH HCIIOIb30BAHMUSI TPYIOBBIX pecypcoB. IIpon3BOANTENbHOCTBTPY A,

32. Orutara Tpyza Ha IPEAIPUSITHH: CYIHOCTb, GyHKIMH. CHCTEMBI CENBHOI 1 TOBPEMEHHO! OILIAaTHI TPYAA.
33. Pacxozbl u 3aTpathl NpeanpUATHs. DKOHOMUYECKHE 3JIEMEHTHI 3aTPaT U KaJIbKYIISIHOHHBIC CTATHH.

34. Pacxozsl u 3atpats! npeanpusTus. [locTosHHbBIE U IepEeMEHHBIE, IPSIMbIC U KOCBCHHBIE, OCHOBHBIC H Ha-
KJTa/{HBIC 3aTPATh.

35. CebecTouMOCTb POAYKIIMU HPEANPUATHS U CTPYKTYpa 3aTpar.
KanbkyiinpoBaHHece0eCTOMMOCTUIIPOAYKIIMHIPEAIPUSTHSL.

36. Llens! u nenoobpaszoBanue Ha npeanpusITHH. COCTaB U CTPYKTYPALICHBL.

37. IIpubbuUTH KaK OCHOBHOM TOKa3aTeNb ACATENBHOCTH NPEeANpUsaTHs. Buabl NpuObUIM U METOIBI €€ pacyera.
38. PenTabenbHOCTh NPOAYKIMH H 00IIasi PEHTA0EIbHOCTb IPEAPUSTHS: IOKA3aTEIN U IIYTH UX ITOBBILICHHS.
39. Touka 6e3yOBITOYHOCTH M 3anac GUHAHCOBOH IIPOYHOCTH.

40.  OCHOBHBICIKOHOMUYECKHEIIKOIBI

3ananus B TecToBOI (hopMe «BBIGOP OTHOT0 OTBETA U3 NMPEJI0KEHHBIX).

Banmanne | (ykakuTe OAUH BapUAHT OTBETA).

IHeBO3MOXXHOCTD YIOBJIETBOPEHUSI MOTPEOHOCTEH BCEX YWICHOB OOLIECTBA OJJHOBPEMEHHO U B TIOJIHOM 00bEMe OIpe-

TeNseTCst B 9KOHOMHYECKOM TEOPHH KaK ...

BapuaHTBI OTBETOB:

1) OrpaHM4YEHHOCTh PECYPCOB

2) upe3mepHOCTH MOTPEOGHOCTE!

3) TOMHUHHpPOBaHHE TICEBIOMOTPEOHOCTEH

4) OTCYTCTBHE IPHPOHBIX PECYPCOB

Bananue 2 (YKaKHTE OJTMH BAPHAHT OTBETA).

McxomHol cTaaueil mporecca 00IECTBEHHOTO BOCIIPONU3BOJICTBA SIBIISIETCS . ..

[BapuaHTbl OTBETOB:

1) npou3BOACTBO

2) pactipenenenue

3) oomeH

4) norpebnenue

Bamanne 3 (yKaKHTe OAUH BAPUAHT OTBETA).

[B3arMOCBS3b SKOHOMHUYECKHX HHTEPECOB IPOJIABIOB U MOKYIATeNIed 00eCIeYnBACTCS BHITOTHEHIEM PEIHKOM
(dyHKIHN.

BapuaHTEI OTBETOB:

1) nocpenHugeckoit

2) crumynupyromei

3) nexHooGpasyrorei

4) nHDOPMALHOHHON

Bananue 4 (YKaKHTE OJTMH BAPHAHT OTBETA).

PEIHOYHEIE Gapbepbl Ha PHIHKE COBEPLICHHON KOHKYPEHIIHH . ..

BapuaHTBI OTBETOB:

1) oTCyTCTBYIOT

2) Huskue

3) BBICOKHE

4) HempeomoNuMBIC

Bananne 5 (yKaXUTEe OAUH BAPHAHT OTBETA).

K ¢u3nueckoMy KamuTary OTHOCATCS ...

[BapuaHTbl OTBETOB:
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1) 30aHus1, COOPYXKEHHMSI, MALLIUHBI 1 000pYI0BaHHE

2) meHexHbIe CPE/ICTBA, aKLHH, OOJIMTallii

3) mpeaMeTs Tpyaa, KOTOPBIE paHee He MOABEPraiich 00paboTke

4) HemaTepualbHbIC aKTUBBI (TOPrOBbIE MAPKH, TATEHTHI U JIP.)

Bananue 6 (yKaXKuTe OJIMH BApHAHT OTBETA).

CymMMapHast CTOMMOCTb BCEX PHIHOYHBIX U HEPHIHOYHBIX IPOAYKTOB U YCIIYT, IPOU3BECHHBIX B CTPAaHE B OTYETHOM
repuojie, B CUCTEME HAal[MOHAIBHBIX CYETOB IOJIyYHIa Ha3BaHUE ...

IBapuaHTbl OTBETOB:

1) BasIOBOIO BBITyCKa

2) BaJIOBOTO BHYTPEHHErO HPOIYKTa

3) 4MCTOro BHYTPEHHErO POLYKTa

4) BasIoBO# 100ABICHHOW CTONMOCTH

Bananue 7 (YKaXKUTE OJIMH BAPHAHT OTBETA).

MHBECTHIMH, OCYIIECTBIIIEMbIE C LIE/IbI0 BOCCTAHOBJICHHS H3HOIICHHOT'O KAMUTasla, Ha3bIBAIOT ...
BapuaHTBI OTBETOB:

1) MHBECTHIUSIMH B MOJIEPHHM3AIIUIO (PEHOBALIKIO)

2) nopTQenbHBIMH HHBECTULHAMHE

3) HHAYLMPOBAHHBIMY HHBECTHULIHSIMHU

4) MHBECTHLIMSIMH B )KHIIMIHOE CTPOUTEIBCTBO

Bananue 8 (yKaXKuTEe OJIMH BAPHAHT OTBETA).

MHGIAINSA NPUBEET K ...

[BapuaHTbl OTBETOB:

1) pocry ten

2) YBENHYEHHUIO PEalIbHBIX JIOXO/I0B KPEIUTOPOB

3) yBeMUYEHHIO IeHEXKHBIX COCPEKEHHUI HaceIeH s B OaHKax

4) pocTy peanbHbIX JOXOIO0B HACEICHHS

Bamanne 9 (ykakuTe OAUH BaApUAHT OTBETA).

K 6e3pabOTHEIM HEe OTHOCHT ...

[BapuaHTbl OTBETOB:

1) HeeeciocOOHBIX rpaxkaaH crapure 16 ner

2) eecriocoOHBIX IpaXkaaH crapire 16 et

3) He uMeroIKX PaboThI

4) nurymux padory

Bamanne 10 (ykaxxuTe OAWH BapHAHT OTBETA).

IBro[pKeT rocyapcTBa MpeiCTaBiIseT COO0H ...

BapuaHTBI OTBETOB:

1) ¢puHAHCOBBII IU1aH, B KOTOPOM IPE/ICTABIICHBI JOXO/BI U PACXOBI FOCYIapCTBa

2) opraHu3anuio OIOKCTHBIX OTHOIICHUH Ha Pa3INYHBIX YPOBHSX FOCYIapPCTBEHHOTO YCTPOHCTBA
3) COBOKYITHOCTH 3KOHOMHYECKHX OTHOLICHHH [0 00Pa30BaHHIO U PACIIPEIEIICHHIO ICHEKHBIX (DOH/IOB TOCYIapCTBa
4) rocyapCTBEHHOE MMYILECTBO, TPHHAUISKAIIEe TOCYJapCTBY Ha paBe COOCTBEHHOCTH, HE 3aKPEIICHHOE 3a
rOCY/apCTBEHHBIMHU HPEANPUITHIME U YIPEKACHUIMI

Bananue 11 (ykaxute OlMH BapUAHT OTBETA).

[dakTOpOM cripoca Ha ICHBIH SIBISCTCS ...

[BapuaHTbl OTBETOB:

1) ckopocTh OOpallCHHsI ICHET B SKOHOMHKE

2) cocrosiHue OaaHca IIeHTPAIbHOTO GaHKa CTPaHBI

3) mocTyruieHIEe HAIOTOB U COOPOB
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4) SKCIIOPTHO-UMIIOPTHOE CAJIbJI0 TOPIOBOI0 GajiaHca CTpaHbl

Bananue 12 (yKaxute OlMH BapUAHT OTBETA).

/1711 IPOTHO3UPOBAHUS AUHAMUKY U3MEHEHHUs! JEHEe)KHOH MacChl BCIIECTBHE U3MEHEHUSI HOPMEI Pe3epBUPOBAHHS,
yCTaHaBIMBAEMOM /11 KOMMEPYECKUX OAHKOB LIEHTPAIbHBIMH OaHKaMH, TPEOYETCsl pacyueT TaKOro MOKa3aTels, Kak
MYJIbTHILIAKATOP ...

BapuaHTBI OTBETOB:

1) neHexHbIi

2) MHBECTHUIIMOHHBIN

3) COBOKYITHBIX PacX0JI0B

4) «ueHa/BbIpyUKay

TpakTHYecKue3a JaHUs

1. Mapss lBanoBHa — nompaboTHua. OHa Tpatut 1o 15 MuH. Ha ctupky pyOammky i no 45 MUH. — Ha MBITbE
lokHa. HapucyiiTe TMHUIO IPOU3BOACTBEHHBIX BO3MOXKHOCTEH Mapbu VIBaHOBHBI B paMKax 9-TH yacoBOro pabovero
InHst. Kak usmenurcs rpaduk, eciiv B pe3ysipTaTe COBEpIICHCTBOBAHUS TEXHOJIOTUH HA MBbIThe OKHA Mapbs MIBaHOBHA
cTaHeT TpaTtuTh 20 MHH.?

2. B skonomuke npoussoautcst 200 toic. T mostoka u 300 Thic. T mieHuIpl. ANbTepHATHBHbBIC U3EPKKH PO~
n3BoACTBA MOJIOKa = 5. HaiiTi MakcHMalIbHO BO3MOXKHBI BBIITYCK ITIIEHUIIBI [IOCJIC YBEIMYCHHS BBIITyCKa MOJIOKA HA)|
10%.

3. Oyukius cpoca Ha 6aro Qd = 15 — P, dpynkuus npemioxenns Qs = -9 + 3P. Onpenenure paBHOBECHE Ha
[PBIHKE IaHHOTro OJara. YTo MpOU30iIeT C paBHOBECHEM, €CJIM 00BEM CIIPOCca YMEHBIINTCA Ha 1 eAMHUILY TIPH JTI000M,
ypoBHE 1ieH?

4. 3aBHCHMOCTH CIIPOCA U NPEUIOKEHHs Bhpaxena Gopmymamu Qd = 94 — 7P, Qs = 15P — 38. Haiitu paBHo-
BECHYIO [ICHY U PaBHOBECHBII 00BEM mpoaax. YeMy paBeH AeUIUT WK H30BITOK TOBapa mpH IeHe 4 pyouust 3a
enuHUIly ToBapa?

5. B pesynbraTe pocta 11eHsl ¢ 4 10 7 goi., o0beM crpoca Ha Toap X ynain ¢ 1000 ro 800 mrtyk.
Onpenenurexo’GpPUIMEeHTIIaCTHYHOCTUCTIPOCATIONEHE.

6. Iena na ToBap A Bbeipocina co 100 go 200 nen. Ex. Cnipoc Ha stoT ToBap ynain ¢ 3000 mo 1000 mryk. Cripoc
Ha ToBap B BEIpoc ¢ 500 1o 1000. Onpenenure koG UIHEHTH! 2MacTHIHOCTH ToBapa A U B. O kakux xoddurmen-
[Tax uuer peds?

7. Koosddumuenr nepexpectroii anactuanocta Ex/y = (-2). Llena tosapa Y pasaa 100 y. E. Onpenenure
cripoc Ha ToBap X, ecii IieHa ToBapa Y yBenmuuutcs Ha 10 %, a mepBoHaYanbHEIN cpoc Ha ToBap X paBeH 80 T.
8. Brnanenen HeGonbioro MarasuHa exerogHo miatut 3 teic. Y. E. Apennsl, 20 teic. Y. E. 3apaboTHoii ma-

b1, 100 ThIic. V. E. 3a cbipbe, 10 ThIC. V. E. 3a anekTposnepruto. CTOUMOCTh YCTAHOBICHHOTO 000PYI0BaHHUS CO-
ctaBisier 200 ThIc. Y. E., cpok ero ciryx0sr 10 siet. Ecimit ObI 9TH cpefcTBa OH MOJIOKHII B OaHK, TO €KETOJHO ITOITy-
van 6b1 16 ThIC. Y. E. JIoxona. OnpenenutedyXrantepckie 1 5JKOHOMUYECKHEU3IEPIKKH.

9. H3BectHO, uto npu L = 30 mocTuraercs MaKCHMyM CPEIHETO MPOAYKTa TPYAA, H TaKOe KOJINYECTBO pecypea
mo3BosieT hupme mpoussectd 120 exunun npoaykiuu. KakumOyneTnpeaesHbIHNPOgyKTTPYIa, €CIIH3aHITO 29
eauHULTpYaa?

10. ®dupma mratut 200 ThIC. Py6. B Mecs 3a apenny obopynoBanus u 100 teic. Py6. 3apadortHoii mnatsl. [Ipu
PTOM OHa HCIIONIB3YET TAKOE KOJIMYECTBO TPYa M KaIllUTaja, YTO UX MPeebHbIE IPOIYKTHl COOTBETCTBEHHO PaBHBI
0,5 u 1. Mcnonb3yet 1 pupMa oNTUMAaIbHOE coyeTaHne (PaKTOPOB MPOU3BOACTBA C TOUYKH 3PEHHST MAaKCUMHU3AIUH
mprObLII?

11. ®dupma paboTaeT 10 TEXHOJOIHH, XapaKTepu3yronieiics: Mponu3BoaACTBeHHON dyHKIuell . Bo ckonpko pa3
YBEJTMYUTCS BBITYCK MPOIYKIMH (PUPMOH, €CITH OHA B 4 pa3a yBEJINYUT UCIIOIb30BaHUE 000UX pecypcoB?

12. Oynkims obumx m3aepxek Gpupmel umeet Bua TC=30Q — Q2. Dra pupma peanusyeT IPOAYKIHIO HA PEIHKE
coBepIIeHHON KOHKYpeHIMH 1o neHe 90 pyo. [loacunraiite, KaKyroOHANOTy4aeTIPHOBITE?

13. Omnpenenure, Kakoi 00bEM JIyUIlle BBITYCKATh HPEIIPHUITHIO, IPOAIOIIEMY TOBAp MO IIeHe, paBHOU 15 y.
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E., 1 IMEIoLIeMy CIISYIOLINE 3aTPAThl HAa IIPOU3BOJCTBO U Pean3aluio npoaykuun (cm. Taduuiy).
OnpenenureMakCUMalbHYOIPUObUIb.

P OO~NOoOarwNEFE OO

0

252

Q,=50-P

14. Cripoc Ha IPOAYKINIO KOHKYPEHTHOI OTpaciiu , @ TIPEJUIOKEHHE

Qs =2P-1 , N N

. Ecimn y ontHOM prpMBI 0Tpaciti BOCXOISIINIT y9aCTOK KPHBOH HpeneNbHbIX u3nepxkek MC =
3Q + 5, To npu KakuX IeHe 1 00BeMe IPOU3BOACTBA hHpMa OyJeT MaKCHMHU3HPOBATh PHOBLIH?
15. ®dupmMma 1o nMpoOU3BOJICTBY aBTOMOOMIIEH TpruoOpera mpokar y crajeauTeiinoi ¢pupmbsl Ha cymmy 1500 Thic.
/1011, MOKPBILIKY y MIUHHOTO 3aBoja Ha cyMMy 600 Thic. [l0JI1., KOMIUIEKTYIOLIHME Y Pa3iTHyHbIX (pUpM Ha CyMMy
1200 Tthic. J{os., BRIMIaTHIIA 3apabOTHYIO IU1aTy cBOMM pabounM B pazmepe 1000 toic. o, motpatiia 300 Thic.
JTomt., Ha 3aMeHy M3HOIIEHHOTO 000pyI0BaHUs U Mpojaia usrotosienusie 200 aBTomoomeit uo 30 toic. JJosm.
Kaxnplit, mpu 3ToM npudbLts Gupmbl coctaBuia 400 Teic. Jomt.
OnpenenuThBeNNIHHYI00aBICHHOHCTONMOCTHABTOMOOHITEHOH(DHPMBIL.
16. Ecnu B 9KOHOMHKE CTpaHBI pacIoaraeMblil JIMIHBIH 10X0a cocTaBisieT 550 mupa. Jlot., 4ucThie HHBECTH-
in — 70 mup. J{oJuL., TOCyIapCTBEHHbIE 3aKyIKH TOBAPOB U yCiIyr — 93 mupa. J{omt., KOCBEHHBIE HAOru — 22
mitpa. Jlomt., magansle coepesxenus — 13 mupa. Jlosmr., amopTu3zanus — 48 mupa. o, sxenopt — 27 mupa. o,
mmmopT — 15 mupa. o, Onpenenuts BBIT.
17. B pesynbraTe pocTa COBOKYMHBIX pacxooB HomuHanbHbelid BBIT crpanst B 2009 r. Cran paBeH 5250 mupz.
/Tomt., u Temn m3menenust BBII o cpasuenuto ¢ 2008 r. Cocrasuin 5%. M3BectHO, uTo B 2008 r. HOMUHAIBHBIH

IBBII 6611 paBen 4600 mapa. Mo, a nedastop BBIT — 1,15. Onpenenuredasymukia u remnuHpasinnn2009 r.
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18. Iorenmansubiii BBIT cocrasister 500 mupa. Jomn., pakrtuyeckuit BBIT — 455 mupa. doit., a hakruye-
ckuii ypoBeHb Oe3pabotuusl — 10%. Koraga daxruueckuit BBII cokparuics na 20%, ypoBeHb 6e3pabOTHIIBI BEIPOC
Ha 9,1%. Onpenenure BenuunHy Kod(hduimenta OyKeHa U eCTECTBEHHbIH YpOBEHb 0e3pabOTHIIbI.

19. Oynkims coepexennit umeet Bug S = -50 + 0.1Y, aBronoMusle nuBectuiuu | = 25. Kakum Oynet paBHo-
BECHBIIl ypOBEHb HALMOHAILHOT'O MPOU3BOACTBA U Joxozaa Y? A) Ha ocHoBe 3T0it GyHKIMU cOCTaBbTE (PyHKIUIO
motpebnenus. b) IToscHuTe B3aHMOCBA3b BYX METOJOB ONpE/IelIeHHs] PABHOBECHS JIOTHIECKH, aHATUTHICCKH H
rpaduuecku

20. O0beM IPOM3BO/ICTBA B IIeXe B MPOILLIOM Mecsite coctaBui 6500 1. Best mpousBeneHHast npoayKius Obuia
poJaHa B TOM ke MecsIe. L]eXBBITycKaeTTOIbKO00JMHBHATIPOXYKIHH.

Llena equHULIBI BBITYCKaeMO 1iexoM npoaykiuu cocrasisier 14 000 py6. CpenHecnuco4Hast YUCIEHHOCTh padoT-
HUKOB 11€Xa 3a NPOLLIbIA Mecsl cocTaBmia 524 yenoBeka. OnpesesuTe Npou3BOAUTENFHOCTD TPY/Ia B ICHEKHOM 1
HAaTypaJIbHOM BBIPQ)KCHHH.

21. CpenHeronoBasi CTOMMOCTh OCHOBHBIX MPOU3BOACTBEHHBIX (hoHIOB coctaBuia 1200 Teic. Py6. B Tom uncne
Boanus u coopyxerus 337 teic. Py6., o6opynoBanue u Mamunbl 743 thic. Py6., npoune douast 120 teic. Py6. Hop-
Ma aMOPTH3aLUK COOTBETCTBEHHO OIpe/ieNicHbI B 2,5%, 8% u 5%.

PaccyuTaTh CTPYKTYpPY OCHOBHBIX MPOM3BOJCTBEHHBIX (DOHIOB M IOLOBBIC aMOPTHU3aLMOHHbIE oTunciaeHus. [1o 3ma-
HUSAM Y IPOYUM (HOHIOM aMOPTH3ALHS HAYUCIISUIACh JIMHEHHBIM METOIOM, a 110 000PYyJ0BAHHUIO U MAIIMHAM METO-
ITOM YMEHBIIaeMOro ocTaTka (KO3 GUIUEHT YCKOPEHHS B3STh PaBHBIM 2).

22. CkopocTh 000pOTa 0G0POTHBIX CPEICTB COCTABILIET 6 0OOPOTOB 32 TOA, 00BEM PEATH30BAHHON MPOAYKIIMH
mpeanpusTys 3a rox cocrtaBui 854 teic. Pyo.

OnpenenuTs CyMMY TEHEXKHBIX CPeIICTB, HAXOMSIIUXCS B 000pOTe GHPMBL.

IPaccunTarh, Kak H3MEHUTCS CEOECTOMMOCTD SIMHUIIBI POYKIMHU, €CIIH 0 PEKOHCTPYKIMU OHa cocTasisia 1050
IPYO., YCIIOBHO-TIOCTOSTHHBIE PAacXOJbI B CE0ECTOMMOCTH COCTABIIIOT 60%.

24. PaccuuTath YUCTYIO MPUOBLIb OPraHU3alNK, €CIU [IeHa PeaTi3alliy eJUHULIBI NPOAYKIMHU — 267 pyo., B T.4.
HJIC, odmmas cymma 3atpar 3a mecsi — 15000 py6. O0bem npousBoxacta — 100 euHUI] IPOTYKIHH.

25. BeIpydka OT peann3aiuy npoayKnun coctasmna 219 mia. Py6. ITomras cebectonmocts — 168 miH. Py6. Ompe-
InenuTe peHTabeIbHOCTh PeaTn30BaHHON IIPOIYKINHI

3agaHus Kak 3aKPBITOM, TAK U OTKPBITOI TecTOBOW ()OPMBI.

Bamanne | (ykakuTe OAUH BapUAHT OTBETA).

[MpemocTaBsist OOIIECTBY 3HAHUS O COLHAIBHO-?KOHOMHYECKOM TTOBEICHUH JTIO/ICH U X TPYIII, SKOHOMHUKA BBIIOI-
HsIET (byHKIHIO.

BapuaHTBI OTBETOB:

1) TeopeTHUECKYIO

2) IpaKTHYECKYIO

3) METOI0JIOTHYECKYIO

4) HIe0IOrnIecKyio

Bananne 2 (yKaXUTE OAWUH BAPUAHT OTBETA).

Ha paHHHX 3Tanmax 3KOHOMHYECKOI0 Pa3BUTHS OOIIECTBA, KOT/a YEJIOBEK IMOTHOCTBIO 3aBUCHT OT OKpY Karomei
CpeIbl, IMEN MECTO TEXHOJIOTHYECKHI CIIOCO0 MPONU3BOCTBA.

BapuaHTBI OTBETOB:

1) npucBanBaroIuii

2) mpocroit

3) mpon3Bo I

4) OCTOSIHHBIH

Bananue 3 (YKaKHTE OJIMH BAPHAHT OTBETA).

23. B pe3ynbpTaTe peKOHCTPYKIMU Ha MPEANPUATHH YBEIUIUTCS 00beM mpou3BoacTBa Ha 20% u cocTaBHT 25600 ex.
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[bosblire BCEro yCJIOBUSIM COBEPILCHHOH KOHKYPEHIIMH COOTBETCTBYET PHIHOK ...

IBapuaHTbl OTBETOB:

1) meHuIB

2) cranu

3) ycuyr napukMaxepeKux

4) aBTOMOOWIIEH

Bananue 4 (BbIOepHTE HE MEHEE IBYX BapUAHTOB).

(OCOOEHHOCTAMH PHIHKA C MOHOIIOJIUCTHYECCKOI KOHKYPEHIIUEH SBIISIOTCS ...

BapuaHTBI OTBETOB:

1) Ha/M4YMe MHOYXKECTBA IPOIABLIOB U TIOKyIaTeNnei

2) BIMSHUE HA YPOBEHb LICH B JOBOJIBHO Y3KHX PaMKax

3) oTcyTCTBHE TOBApOB-3aMEHUTEICH

4) HecoBeplIeHHAs MH(POPMUPOBAHHOCTD MPOAABLIOB U MOKYIATENIEH 00 YCIOBUSIX PHIHKA

Bananue 5 (BbIOEpHUTE HE MEHEE JIBYX BaAPHAHTOB).

Ha rpaduke nokazana moznensb «AD—AS) (COBOKYIHBEII CIIPOC — COBOKYITHOE NPEIOKEHHE).

[Eciit kprBasi COBOKYITHOTO CIIPOCa IIEPECEKaeT KPUBYIO COBOKYITHOTO MPE/TIOKEHHS HAa TOPU30HTAIEHOM y4acTKe,
TO yBEINYECHHUE COBOKYITHOTO CIIPOCA ...

BapuaHTBI OTBETOB:

1) yBeNMYUT peasibHbIil 00bEM IPOU3BOACTBA

2) He U3MEHUT YPOBHSI lIEH

3) He M3MEHUT peanbHOro 0ObeMa MPOU3BOACTBA

4) MOBBICHT LIEHBI

Bananue 6 (BbIOEpHUTE HE MEHEE IBYX BAPHAHTOB).

HBECTHINH B 3aI1acHl ...

[BapuaHTbl OTBETOB:

1) OCYILECTBISAIOTCS C IENBIO CTIIAXKNUBaHKs KoJebaHuii 00beMOB MPOU3BOJCTBA [PU HEU3MEHHOM OOBEME MPOJAXK
2) OCYILECTBIISAFOTCS B CBS3H C TEXHOJIIOTHIECKUME OCOOCHHOCTSIMH IIPOU3BOJICTBA

3) cBsI3aHBI C pacXoaMH JOMAIITHAX XO35HCTB Ha IPHOOPETEHHE JIOMOB, KBAPTHD

4) CBSI3aHBI C paCIIMPEHNEM IPUMEHSEMOTr0 OCHOBHOTO KaIluTana

Kefic-3a1aHus, cOCTOSIIIME U3 ONHCAHUS CHTYAIlHH H BONPOCOB K Heil.

Keiic 1

B rocymapctBe ApJeHus ypoBeHb HH(IIAMH 3a MOCIESAHIE TPU rofa cocTaBiI coorBercTBerHO: 100 %, 130 % u
10 HTOraM Tekymiero roxa — 150 %. PeanbHbIi ypoBeHs 00beMa IPOU3BOJCTBA 32 PACCMATPHBAEMBIH ITEPHO]] CHH-
BHJICS B IIATH Pa3 M CTAOMIIM3HPOBAJICS B ITOH TouKe. BenmmunHa rocyrapcTBEHHOTO 10Jra Ha Hadajo MOCIeIHero B
[paccMaTpuBaeMoM Iepuoe roaa pasaa 200 arpam, HOMHHaJIbHAS CTaBKa MPOLIEHTA 110 KOTOpoMy paBHa 35 %.
ICocTostHHE OrO[pKEeTa XapaKTepu3yeTcs Takke TeM, YTO HOMHHAIIBHBIE TOCYAaPCTBEHHbIE PACXO/IbI O€3 IIaTexkeH 1Mo
oOCITy>)KMBaHUIO 10J1ra BBIpocin Ha 100% | 1o uroraM ImocJieJHero rojia coctaBmii S0 arpoB, HOMHHAJIBHBIE HAJIO-
FOBBIE MTOCTYIICHHUSI CHU3MIIICh M COCTaBHIIX 32 HocieaHui rox 80 arpos.

3apanue 1:

HomuHanpHas BEIMYNHA CalbJI0 TOCYAAPCTBEHHOTO OFO/KETa TaHHOH CTpaHBI B TEKYIIEM IOy paBHA arpos.
3ananue 2:

DKOHOMHYECKAst CUTYAIHs, CJIOKHBILASICS B AP/ICHHUH, Ha3bIBAeTCS ...

1) crardumsimueit

2) crarnanumei

3) criajiom

4) ecrecTBeHHOW MHIATIMEH

3ananue 3:
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B u3MepeHnH HTOroB SKOHOMHUYECKOM JEATEILHOCTH 3@ TOT WM HHOM I1IEPHOJI BPEMEHH CYILECTBYIOT HOMHUHAIIbHBIE
U peasibHble CTOMMOCTHBIE BenunHbl. K rocienum oTHoCATeS ...

'YkaxknTe OlMH BapHaHT OTBETa

1) ypoBeHb Ge3paboTHIIBI, TeMIT HHIISLKH, 3HaYeHue KodhduipenTsl OykeHa

2) o0luasi BeIM4MHA JIOXO/I0B FOCYJaPCTBEHHOrO OHOIKEeTa, BEJIMYMHA IPOLICHTOB, HYIIUX Ha 00CIY)KUBaHUE
BHEIITHETO 70JIra, H3MEHEHHe 3apaboTHOM TUIaThl HAEMHBIX PA0OTHHUKOB 0€3 ydeTa H3MEHEHHUsI YPOBHSI IIEH

3) 10X01BI FOCYIAPCTBEHHOTO GFOJIKETa OT TAMOYKCHHBIX MOLLUINH, YIIAYMBAEMbIE 110 BHEIIHEMY JOJITY TIPOLIEHTHI,
BBIIJIATHL MATEPMHCKOrO KaluTajia B Oy1yIeM, Ha ePHOJ TPEX JieT

4) obiirrie pacxo bl TOCYIapCTBEHHOTO OOKETA, TIOCTYIUIEHHUS OT YIUIATH KOCBEHHBIX HAJIOTOB, H3MEHEHHE TTEHCHI
M COLMAIBHBIX TIOCOOMH OTHOCUTENBHO MPOILIBIX [IEPHOIOB € YIETOM MHACKCA HH(ISLUU

\Keiic 2
ICripoc ¥ IPeI0KEHNE Ha CUTapeThl OMUCHIBAIOTCS

P, =50- P =10+
YpaBHEHMSIMH: d Qd u 4 Qs , rie Pd — nena cnpoca, Ps — nena

npenoxenns, Qd — o6bem crpoca, QS — 06beM npeIoKeHns. ['ocy1apcTBo, HMest BO3MOXXHOCTB PEryInpOBaHHs

[PBIHOYHOTO LIEHOOOPa30BaHs, PEIINIIO HCIIONB30BAaTh KOCBEHHBIII METO/ PEryIHPOBAHHs — BBECTH HAJIOT B pa3Mepe

2 neH. ExuHUIBI ¢ KaX10H eIMHUIIBI TPOaHHOTO TOBapa.

Baoanue 1:

IMono6HOE BMEIIATEIBLCTBO TOCYJaPCTBA B IIPOLIECC PHIHOYHOTO IEHOOOPa30BaHUs HPECiIeIyeT Lelb ...

'YkaxxuTe OlMH BapHaHT OTBETa

1) yBeMYeHUs IPOM3BOCTBA H ITOTPEOJICHHS CUTapeT

2) CHU)KEHHMS IPOM3BOJICTBA M IOTPEOJICHUS CUTapeT

3) moiepkath NOTpeOUTENCH CHrapeT

4) monepKaTh IPOU3BOAUTEINIEH CUTapeT

Badanue 2:

ITomo6GHOE BMEIIATEIbCTBO TOCYIapCTBA B PHIHOYHOE IIEHOOOpa30BaHHE IPHBEJIET K CIIBUTY KPUBOH "
PaBHOBECHOTO 00BEMA TIPOJIaK.

BriOepute He MEHee IByX BAPUAHTOB

1) cokparmieHu0

2) mpeToKeHNsT BIIPAaBO BHHU3

3) yBenu4yeHuo

4) IpeTOKEHNSI BIICBO BBEPX

3ananue 3:

B pe3ynbTaTe rocy1apcTBEHHOIO BMEIIATEILCTBA B MPOLECC PHIHOYHOTO 1IEHOOOPa30BaHMSI ITyTeM BBEJICHHS HAJIOra
OroKeT OyeT MOMOIHEH Ha CyMMY neH. Equann.

Keiic 3.

13BecTHO, 4TO B OOIIECTBEHHOI KM3HN SKOHOMIYECKHE OTHOIICHHS 3aHIMAIOT 0c000€ MeCTO, (HOPMHUPYS CBOMM
coziepKaHNEM, B TOM YHCIIE, TUIT SKOHOMHUYECKON CHCTEMbI. DKOHOMHUKA KaK XO3AHCTBEHHas JEsATEIbHOCT O0IIECT-
Ba IMeET CBOM IPHYNHBI H OCOOCHHOCTH, SIBILIOMIUECS IPEAMETOM H3y4UCHHSI MHOTHX yU€HBIX Ha MIPOTSDKEHHUH HO-
CIIeTHUX THICSYENIETHIA.

Bananue 1 (yKaxxuTe OJJMH BapHAHT OTBETA).

(OCHOBHO# TPUYMHON BO3HUKHOBEHHUS U PAa3BUTHUS SKOHOMHYECKUX OTHOLICHHUH SIBIISICTCS OonpIeit yac-
[TH Oar, Ha3bIBAEMBIX SKOHOMHYECKHMH.

[BapuaHTBI OTBETOB:
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1) peaxocts

2) HeOrpaHU4EeHHOCTh

3) ncueprnaemoctsb

4) matepuanbHas hopma

Bananue 2 (BbIOepHUTE HE MEHEE IBYX BapUAHTOB).

[MpumMepaMu SKOHOMUYECKHX 0J1ar, KOTOPbIE OTIIMYAIOTCS! CBOHCTBOM PEAKOCTH, MOTYT CIIYXKHTb ...
IBapuaHTbl OTBETOB:

1) siecHble pecypesl

2) KOHINIHOHED

3) conHeuHbIi cBET

4) Bo31yx

3amanne 3 (yCTaHOBUTE COOTBETCTBHE MEXIY OOBEKTAMH 3aJaHHs M BapHaHTaMH OTBETA).
'YcTaHOBHTE COOTBETCTBUE MEXK/y HA3BaHUSIMHU CTa/(Hil OOIECTBEHHOIO IPOU3BOJCTBA U UX COJCPIKAHHEM.
1. IlpousBoacTBO

2. Pacnpenenenue

3. [Torpebnenue

IBapuaHTbI OTBETOB:

1) nporiece co3aHust MOJIE3HOTO MPOAYKTa

2) onpeesneHne JOIU KaX/I0ro YeoBeKa B IPOU3BEICHHOM MPOIYKTE

3) Kcronb30BaHKe CO3IaHHBIX MATEPUANIBHBIX U AYXOBHBIX OJ1ar H YCIIyT Ul YOBIETBOPECHHUS YEIOBEYECKHX [10-
[rpebHOCTE

4) mporiecc 0OMeHa OIHUX MPOLYKTOB Ha IPyrue

Keiic 4

ICpenHsisi CTOMMOCTh  OCHOBHBIX CPEJICTB MPEIIPHATHS MO TPYIIa B TEKYIEM IOy cocTasisiia (B MiH. Py0.): 3na-
HIsT — 25, cCoopyKeHHs — 5, MaIuHbI 1 000pyaoBanue 50, B TOM 4nciie yCTaHOBICHHOE B Havane roga - 10.

[Hopma amopTH3anuu JuIsi TaCCHBHOW YacTH cocTaBiisieT 5%, st akTuBHOM — 15%. MeTox amopTH3aiiuy — TMHEH-
HBIH. [l HoBoro. PaGoTaromero 1 rog 000pynoBaHuUs, IPUMEHSETCSI METOJ] CYMMBI YHCIIE JIET.

UucneHHOCTh paboTaOMIKX Ha IPEANPUATHN TIPUBE/ICHA B TaOIuIe:

[Kareropus

|YMCICHHOCTB, Yell.

CpennemecsiuHast 3apaboTHas 1iara, pyo.

(OcHOBHEIE paboune

50

25000

BcriomoraTensHbIe pabodne

30

22000

IPykoBoauTenn

10

40000

CrierianucTsl

12

35000

Cryxaue

2
20000
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ICTpaxoBble B3HOCY B I'OCYIapCTBEHHbIE BHEOIOKETHBIE colMaibHbie (hoH bl — 30%.

lomoBoit 00beM npou3sBocTBa coctarisier 1000000 exuuu mpoayKiuu. Ha mpou3BoACTBO €MMHULIBI IPOIYKIMN
3aTpadeHo CHIPbs, MATEPUAIIOB B M SHEPIeTHUECKUX PECYpcoB Ha cymMMy 152 py6. [Ipoune 3aTpaThl — B CTpyKType
cebecroumoctu coctaBistoT 20%.

Best mpoykiust OblLia pean3oBaHa 1o cpeiHei uede 250 py6. 3a eauHuIy.

Paccuuraiite GpoHI00TIATY, IPOU3BOAUTENLHOCTD TPy, CE0ECTONMOCTD SANHHUIIEI IPOLYKIUH, IPHOBLTH IPEATIPHU-
[TUSI, KPUTHYECKHI BBIITYCK (OIS YCIOBHO-IIOCTOSHHBIX PacXooB — 25%), peHTa0eIbHOCT HPOIYKIIHH.

YMeth

OPHEHTHPOBATHCS B THIIO-
BBIX DKOHOMUYECKUX CH-
Tyanusx, OCHOBHBIX BO-
Tpocax YKOHOMUYECKOH
MOJIUTHKH;

UCIIOJIb30BATh JIEMEHTHI
9KOHOMHUECKOIO aHAJIN3a B
cBoeil npodeccuoHanbHOM
JIeSITeNIbHOCTH;

paLMOHAIBHO OPraHu30-
BaTh CBOE YIKOHOMHYECKOE
MOBE/ICHUE B KAa4eCTBE
areHTa PhIHOYHBIX OTHOIIIE-
HUH,

aHAJM3UPOBATh U 00BEK-
THUBHO OLIEHHBATh MPOLEC-
CBI U SIBJICHUS], OCYIIIECTB-
JISIOIUECS B paMKax Ha-
[OHAJIBHOI 9KOHOMHKH B
L[eJIOM U OTZENBHOTO Ipef-
MIPUSATHS B YaCTHOCTH.

OPHEHTHPOBAThLCS B y4e0-
HOM, CIpaBOYHOI 1 Hayu-
HOU JIuTepaType.

IepedeHb TeopeTHYECKHX BONPOCOB K 32a4eTy:

41. OnpeneneHie 5JKOHOMUKH, OCHOBHBIC TIOHSTHUS U ONPEIEICHHS.
42.  DaKTOPHIIPOU3BOICTBA.

43.  CTpyKTypa SKOHOMHUKH.

44, I'paHUIBIIPON3BOACTBEHHBIXBO3MOKHOCTEHOOIIECTBA.

45.  Cnpoc u npemnoxenne. PaBHoBecHas nieHa. ['ocyiapcTBeHHOE BMEIIATENECTBO B PEIHOYHOE IIEHOO0pa30Ba-
HUE U ero (POPMBL.

46.  DmacTHYHOCTHCIPOCA M MPEITIOKEHHUSL.

47.  OCHOBBIOTPEOUTENHCKOTOIIOBEICHHS.

48.  OcHOBBI TeOpHH IPOU3BOACTBA. IIpon3BOACTBEHHAS (YHKIIHS.

49.  M3mepixku MpOU3BOACTBA: MOHATHE, BUIBL. Boipyuka. [Ipubsiis. PeHrabeabHOCTS.
50.  Ompenenenne HeHsl X 00beMa IPOU3BOICTBA.

51.  PBIHOK pecypcoB: 0COOCHHOCTH UX 9KOHOMHYECKOTO aHaJH3a.

52.  OcoOeHHOCTHPHIHKACOBEPIIEHHONKOHKYPEHIIHH.

53.  Tpw Tnma peIHKOB HECOBEPIICHHON KOHKYPEHIIMH. AHTHMOHOIIOIEHOEPETYINPOBAHNE.

54.  Cuctema HanmoHabHBIX cueToB (CHC) kak crmocod equHo00pa3Horo o MUCaHMS Pa3IMIHBIX CTOPOH MaKpo-
PKOHOMUKH.

55.  OCHOBHBIEMAKPO’KOHOMHYECKHETIOKa3aTeNN.

56.  COBOKYNHBIHCIIPOC, COBOKYITHOETIPEIIOKEHHE.

57.  MoaenumMakpoIKOHOMHYECKOTOPaBHOBECHSL.

58.  llmxnmdeckoepa3BUTHE SKOHOMHUKH.

59.  MH]mAnus: cymHoCTs, OIeHKa, TPHYNHBI BOSHUKHOBEHNS, (GOPMBI, COITHAbHO-3KOHOMHYECKHE TTOCIIE/ICT-

BHs. AHTHUH(ISIIHMOHHOEPETYIUPOBAHHUE.
60.  Bespaboruma: cymHOCTb, GOPMEI, OLIEHKA.

61.  dunancoBas cucteMa n GMHAHCOBAs MONUTHKA rocyaapcTsa. Hamoru: cymuocTs, GyHKImm.

62.  KpeantHo-neHexHas cucteMa rocyaapcrsa. TeopeTndeckne OCHOBBI KPEANTHO-ICHEKHOH TOITHTHKH.

63. IMpexnpusrtre B peiHOYHOM cpee. Knaccupukamus npeanpustiii. opMbIoObeANHEHUATIPETPHATHH.

64. OcHoBHEIe cpezicTBa npeanpusaTis. CocTas ¥ BUIBI OCHOBHBIX CpeacTB. OlleHKa M y4eT OCHOBHBIX CPEJICTB.
65. H3Ho0C 1 amopTU3anus OCHOBHEIX cpencTB. Hopmel amopTu3anun. CrocoObl HAYMCISHHS aMOPTH3ALHH.

66. IToxa3sareny 3(peKTHBHOCTH HCTIONB30BaHMS OCHOBHBIX CPEJICTB MPEANPHATHS U MyTH HX IOBBIIICHHS.

67. O6opotaslie cpezictBa. CocTaB M CTPYKTYpa 0OOPOTHBIX CPEJICTB TPEATPHUSTHSL.

68. IokazaTenu 3¢ HeKTUBHOCTH UCTIONB30BAHUSI 00OPOTHBIX CPEJCTB U IyTH YCKOPEHHUS UX 000pauuBaEMOCTH.
69. TpynoBsie pecypchl MPeIPUATUS: KOIMUECTBEHHAs U KAUeCTBEHHAs! XapaKTePHCTUKA.

70. Donppl pabodero Bpemenu. [Toka3aTenn uX NCTIONB30BaHUSA

71. INokazaTenu 3¢ (HeKTUBHOCTH UCTIONIB30BAHUS TPYIOBBIX pecypcoB. [Ipon3BOAUTENLHOCTHTPYAA.

72. Omnnara Tpyaa Ha OPEIIPUATHH: CYLITHOCTh, GYHKIMU. CUCTEMBI CIIETBbHON 1 MOBPEMEHHOM OILIaThI TPYAA.
73. Pacxozst u 3aTpathl npepUATHS. DKOHOMUYECKHE 3IEMEHTHI 3aTPaT U KaJbKYIISAIHOHHBIC CTAThH.

74. Pacxons! u 3atpats! npeanpustis. [locTosIHHbIE U IEpeMEHHBIE, IPSIMbIE H KOCBEHHBIC, OCHOBHBIC U Ha-

[KJIaTHBIC 3aTPaThI.
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75. CebecTouMOCTb POAYKIIMU HPEANPUATHS U CTPYKTYpa 3aTpar.
KanbkyimnpoBaHHece0eCTOMMOCTUIIPOAYKIIMHIPEAIPUSTHSL.

76. Lens! u nenooOpazoBaHue Ha npeanpusiTid. CocTaB ¥ CTPYKTYpalCHbI.

77. [IpuObLIb KaK OCHOBHOM 1OKA3aTeNb ASSATEIILHOCTH MPEANPUSATUS. Buibl npuObUIN U METO/IBI €€ pacyera.
78. PenrabenpHOCTD IPOLYKIMH M 0011t peHTA0ENbHOCTD NPEANPHATHS: OKAa3aTelIH ¥ MYTH UX MOBBILICHHS.
79. Touka 6e3yOBITOUYHOCTH M 3anac GUHAHCOBOH IIPOYHOCTH.

80.  OCHOBHBICIKOHOMUYECKHEIIKOIBI

3anaHus B TeCTOBOI (hopMe «BHIGOP OTHOTO OTBETA M3 MPEIT0KEHHBIX).

Banmanne | (ykakuTe OAUH BapUAHT OTBETA).

IHeBO3MOXXHOCTD YIOBJIETBOPEHUSI MOTPEOHOCTEH BCEX YWICHOB OOLIECTBA OJJHOBPEMEHHO U B TIOJIHOM 00bEMe OIpe-

TeNsieTCst B 9KOHOMHYECKOM TEOPHH KAk ...

BapuaHTBI OTBETOB:

1) OrpaHM4YEHHOCTH PECYPCOB

2) upe3mepHOCTH MOTpEGHOCTE!

3) TOMHUHHPOBAHHE TICEBAOMOTPEOHOCTEH

4) OTCYTCTBHE IIPHPOHBIX PECYPCOB

Bananue 2 (YKaXKMTEe OJIMH BAPHAHT OTBETA).

McxomHol cTaguei mporecca 00IECTBEHHOTO BOCIIPOM3BO/ICTBA SIBIISETCS ...

IBapuaHTbI OTBETOB:

1) npou3BoACTBO

2) pacnpeneneHue

3) oomen

4) norpebnenue

Bamanne 3 (yKaKHTe OAUH BApUAHT OTBETA).

B3anMOCBs3b 5KOHOMHYECKHX HHTEPECOB MPO/IABIIOB U MOKYyMAaTelel 00eCIedNBaCTCs BHITOIHCHHEM PHIHKOM
(dyHKIHN.

BapuaHTBI OTBETOB:

1) nocpenHudeckoit

2) crumynupyromeit

3) erooOpasyromeit

4) nHDOPMALMOHHON

Bananue 4 (yKa)KuTe OJTMH BAPHAHT OTBETA).

PeIHOYHBIC Oapbepbl Ha PBIHKE COBEPLICHHON KOHKYPEHLIHH ...

BapuaHTBI OTBETOB:

1) OTCYTCTBYIOT

2) Hu3kHe

3) BBICOKHE

4) HempeomoNuMBIe

Bananne 5 (yKaKUTe OJWH BAPUAHT OTBETA).

K ¢u3nueckoMy KamuTary OTHOCATCS ...

[BapuaHTbI OTBETOB:

1) 3maHust, COOpY)KEHHsI, MALIMHBI K 000PYI0BaHHE

2) JIeHeXHbIE CPE/ICTBA, aKIHH, OOJIMTallii

3) mpemMeThI TPyaa, KOTOPhIE paHee He MOABEPratiucs 00paboTke

4) HemaTepHalbHbIC aKTHBBI (TOPTOBBIC MApKH, TATCHTHI U JIP.)

3anmanne 6 (yKaXUTE OJUH BAPUAHT OTBETA).

ICymMMapHasi CTOMMOCTB BCEX PHIHOYHBIX M HEPHIHOYHBIX MIPOAYKTOB U YCIYT, MPOM3BEACHHBIX B CTPAHE B OTYCTHOM
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mepuojie, B CHCTEME HAIlMOHAIBHBIX CYETOB MOJIyYHsIa Ha3BaHHE ...
IBapuaHTbl OTBETOB:

1) BaIIOBOTO BBITyCKa

2) BaJIOBOTO BHYTPEHHErO HPOIYKTa

3) 4MCTOro BHYTPEHHEr0 IPOLYKTa

4) BasoBO# 100ABICHHON CTONMOCTH

Bananue 7 (yKaXKMTe OJIMH BAPUAHT OTBETA).

MHBeCTHIMH, OCYIIECTBIIIEMbIE C LIE/IbI0 BOCCTAHOBJICHHS U3HOILICHHOTO KAlUTalla, Ha3bIBAIOT ...
BapuaHTBI OTBETOB:

1) MHBECTHIMSIMH B MOJIEPHHM3AIIUIO (PEHOBALIKIO)

2) nopTQenbHBIMH HHBECTULHAMHE

3) HHAYLMPOBAHHBIMY HHBECTHULIHSIMHU

4) MHBECTHLIMSIMH B )KHIIMIHOE CTPOUTEIBCTBO

Bananue 8 (YKaKMTE OJIMH BAPHAHT OTBETA).

MHGIAINS NPUBENET K ...

IBapuaHTbI OTBETOB:

1) pocry ten

2) YBENHYCHHUIO PEATIbHBIX JOXOI0B KPEIUTOPOB

3) yBeNIMUEHHUIO JIeHEKHBIX COEpEKEHHN HACEIeH s B OaHKax

4) pocTy peanbHbIX JOXOLO0B HACEICHHS

Bananue 9 (YKaKHTE OJTMH BAPHAHT OTBETA).

K 6e3paOOTHBIM He OTHOCHT ...

[BapuaHTbl OTBETOB:

1) HeeeciocoOHBIX rpaxkaaH crapure 16 ner

2) neecriocoOHbBIX TpakaaH crapiie 16 et

3) He uMeroIKX PaboThI

4) nurymux padory

Bamanne 10 (ykaxuTe OAWH BapHAHT OTBETA).

IBro[pKeT rocyapcTBa MpeCTaBiIseT COOO0H . ..

BapHaHTEI OTBETOB:

1) ¢prHAHCOBBII IIaH, B KOTOPOM IPE/ICTABIICHBI JOXO/BI U PACXOBI FOCYIapCTBA
2) opranuzaiuio GrOJUKETHBIX OTHOIICHUH HA PA3IHYHBIX YPOBHIX TOCYIaPCTBEHHOTO YCTPOHCTBA

4) rocyapcTBEeHHOE HMYLIECTBO, IPHHA/UISKALIEE TOCYAAPCTBY Ha IPaBe COOCTBEHHOCTH, HE 3aKPEIICHHOE 32
rocyJapCTBEHHBIMU MPEANPUITUAME H YIPEKACHUSIMHI

Bananue 11 (ykaxure OlMH BapUAHT OTBETA).

[dakTOpOM cripoca Ha ICHBIH SIBISETCS ...

[BapuaHTbl OTBETOB:

1) ckopocTb OOpalleHHsI ICHET B SKOHOMHKE

2) cocrosiHue OaaHca IeHTPaIbHOTO GaHKa CTPaHBI

3) mocTyIuIeHIE HAIOTOB U COOPOB

4) 5KCIIOPTHO-UMITIOPTHOE CaJIbJI0 TOPrOBOT0 HajaHca CTpaHbI

Bananue 12 (ykaxute OlMH BapUAHT OTBETA).

/17151 IpOTHO3UPOBAHUS AUHAMUKY U3MEHEHHUS JCHE)KHOH MacChl BCIIEICTBHE U3MEHEHUS] HOPMBI Pe3epPBUPOBAHHS,
YCTaHABJIMBASMOH 111 KOMMEPUYECKHX OQHKOB IIEHTPaIbHBIMU OaHKaMH, TpeOyeTcsl pacyeT Takoro MoKa3aTels, Kak
MYJIBTUILTHKATOP ...

[BapuaHTbl OTBETOB:

3) COBOKYITHOCTH SKOHOMHYECKHX OTHOIICHHH 10 00pa30BaHHIO H PACIPEICICHHIO ICHEKHBIX (POHIOB rocyapcTBa
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1) neHexHbIi

2) MHBECTHIIMOHHBIN

3) COBOKYIHBIX PacxomoB

4) «ueHa/BbIpyUKay

TpakTHYecKue3a JaHUs

21. Mapss MBanoBHa — nompabotHuma. OHa Tpatut 1o 15 muH. Ha ctupky pyOamku u o 45 MUH. — Ha MBITbE
lokHa. HapucyiiTe TMHUIO IPOU3BOACTBEHHBIX BO3MOXKHOCTEH Mapbu VIBaHOBHBI B paMKax 9-TH yacoBOro pabodero
iHst. Kak u3MeHnTCs rpauk, €ciii B pe3ysibTaTe COBEPLICHCTBOBAHHS TEXHOJIOTHH HA MbIThe OKHa Mapbsi IBaHOBHA
ctaHeT TpaTtuTh 20 MHH.?

22. B skonomuke npoussoautcst 200 toic. T mostoka u 300 Thic. T mimeHuIpl. ANbTepHATHBHbBIC U3EPKKH PO~
n3BoACTBA MOJIOKa = 5. HaiiTi MakcHMaIbHO BO3MOXKHBI BBIITYCK ITIIEHUIIBI [IOCJIC YBEIMYCHHS BBIITYCKa MOJIOKA HA|
10%.

23. Oyukius cpoca Ha 6maro Qd = 15 — P, dpynkuus npemtoxenns Qs = -9 + 3P. Onpenenure paBHOBECHE HA
[PBIHKE aHHOTro OJara. YTo MpOU30MIeT C paBHOBECHEM, €CJIM 00BEM CIIpOCca YMEHBIINTCSA Ha 1 eAMHUILY TIPH JTI000M|
ypoBHE 1IeH?

24, 3aBHCHMOCTb CIIPOCA U NPEUIOKEHH BhpaxkeHa popmynamu Qd = 94 — 7P, Qs = 15P — 38. Haiitu paBHo-
BECHYIO [ICHY U PaBHOBECHBII 00bEM nmpoaax. Yemy paBer aeuuUT wiin u30BITOK TOBapa IpH HeHe 4 pyouist 3a
eauHKIy TOBapa?

25. B pesynbraTe pocta 1eHsl ¢ 4 10 7 goit., o0beM crpoca Ha Toap X ynai ¢ 1000 o 800 mrtyk.
OnpenenuTek0dhGUIHEHTIIACTUIHOCTHCIIPOCAIIOLICHE.
26. Iena Ha ToBap A Beipocia co 100 g0 200 nen. Ex. Cripoc Ha 3ot ToBap ynaiu ¢ 3000 xo 1000 mryk. Cipoc

Ha ToBap B Bepoc ¢ 500 1o 1000. Onpenenure ko3pHUIHEHTH! dMacTHIHOCTH ToBapa A u B. O kakux xoddbuimen-
[rax uuer peds?

27. Kooddumuenr nepekpectoii anactuanocta Ex/y = (-2). Llena toBapa Y pasaa 100 y. E. Onpenenure
cripoc Ha ToBap X, eciu 1eHa ToBapa Y yBenuuutcs Ha 10 %, a nepBoHavyaibHbIN cnpoc Ha ToBap X paseH 80 T.
28. Brnanenen HeGonbIoro MarasuHa exerogHo miatut 3 teic. Y. E. Apennsl, 20 teic. Y. E. 3apabGoTHoii ma-

b1, 100 thic. V. E. 3a cbipbe, 10 ThIC. V. E. 3a anekTposnepruto. CTOMMOCTh YCTAHOBICHHOTO 000PYIOBaHHUS CO-
ctaBisier 200 ThIc. Y. E., cpok ero ciryx0sr 10 siet. Ecimit ObI 9TH cpecTBa OH MOJIOXKHIII B OaHK, TO €KETOJHO IOITY-
van 6b1 16 ThIC. Y. E. JIoxona. OnpenenutedyXrantepckie 1 SJKOHOMUYECKHEU3IEPIKKH.

29. H3BectHO, uto npu L = 30 mocTuraercss MaKCHMYM CPEHETO MIPOIYKTa TPYAA, ¥ TaKOe KOJINIECTBO pecypea
rmo3BossieT hupme mpoussectd 120 exuHuL npoxykiwn. KakumOyeTnpeaebHEIIHIPOgYKTTPYIa, €CIIH3aHITO 29
eauHULTpYyaa?

30. ®upma mratut 200 ThIC. Py6. B Mecsi 3a apenny obopynosanus u 100 teic. Py6. 3apadorHoii miatsl. [Ipu
PTOM OHa HCIIOJIB3YET TaKOE KOJIMYECTBO TPYyIa M KallUTaja, YTO UX MPe/eIbHbIE IIPOIYKTEl COOTBETCTBEHHO PaBHBI
0,5 u 1. Mcnone3yet i pupMa ONTHMAIIbHOE codeTaHue (haKTOPOB MPOM3BOJICTBA C TOUKH 3PEHUST MAKCUMU3ALIMH
mprObLII?

31. ®dupma paboTaeT 10 TEXHOJOIHH, XapaKTepu3yronieiics: Mpon3BoACTBeHHON dyHKIuell . Bo ckonbko pa3
YBEJTMYHUTCS BBITYCK MPOIYKIIMH (PUPMOH, €CITH OHA B 4 pa3a yBEJINYUT UCTIOIb30BaHNE 000UX pecypcoB?

32. Oynkims obumx m3aepxek Gpupmel nmeet Bua TC=30Q — Q2. Drta pupma peanusyeT IPOAYKIHIO Ha PHIHKE
coBepIIEHHON KOHKYpeHIMH 1o neHe 90 pyo. [loacunraiiTe, KaKyroOHANOTy4aeTIPHOBITE?

33. Omnpenenute, Kakoi 00beM TydIlle BBITYCKaTh IPEANPHUATHIO, IPOJAIOIIEMy TOBAp IO LIeHe, PaBHOMH 15 y.
E., ¥ IMEIOLIEeMY CIICAYIOLINE 3aTPaThl Ha TIPOM3BOJCTBO U Peai3aluio npoaykuun (cm. Tadmuiy).
OmnpenenmTeMaKCUMaTbHYONPHOBITB.

Q

0
1
2
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92

102
114
129
148
172
202
252

Q,=50-P

34. Cripoc Ha IPOAYKINIO KOHKYPEHTHOI OTpaciiu , @ TIPEJUIOKEHHE

Qs =2P-1 , , N

. Ecimn y ontHOM pmpMBI 0Tpaciii BOCXOSIIIMIT y4acTOK KPHBOI NpenenbHbIX u3nepixkek MC =
3Q + 5, To npu KakuX LeHe 1 00BeMe IPOU3BOACTBA hrpMa OyJeT MaKCHMHU3HPOBATh MPHOBLIH?
35. ®dupmMma 1o nMpoU3BOJICTBY aBTOMOOMIIEH pruoOpera mpokar y crajieauTeiinoi ¢pupmsl Ha cymmy 1500 Thic.
/1011, MOKPBILIKY y IUHHOTO 3aBoja Ha cyMMy 600 Thic. [l0Jul., KOMIUIEKTYIOLIHME Y Pa3iIHyHbIX (pUpM Ha CymMMmy
1200 Thic. loJuI., BRIILUIATHNIA 3apa00THYIO TIaTy CBOMM padbounM B pazmepe 1000 Toic. Jomn., morpatmina 300 ThIC.
JTom., Ha 3aMeHy M3HOIIEHHOTo 000pyI0BaHUs U Mpojaaia usrotosieHusie 200 aBromooueit Ho 30 toic. o
Kaxxaprit, mpu 9ToM mpubsLTs rpmbl coctaBuna 400 Teic. 0.
OnpenenuThBeTNIHHY100aBICHHOHCTONMOCTHABTOMOOHITEHOH(DHPMBIL.
36. Ecnu B 9KOHOMHKE CTpaHbI pacroiaraeMblil JIMYHbIH 70X0a cocTaBisieT 550 mupa. Jlout., YucThie HHBECTH-
in — 70 mup. J{oJuL., TOCYIapCTBEHHbIE 3aKyIKH TOBAPOB U yCiIyT — 93 mupa. J{omt., KOCBEHHBIE HAOTH — 22
mipa. Jlomt., magansle coepesxenus — 13 mupa. Josmr., amoptuzanus — 48 mupa. o, sxenopt — 27 mupa. o,
mmmopT — 15 mupa. Jomn. Onpenenuts BBIT.
37. B pesynbraTe pocTa COBOKYITHBIX pacxo10B HomuHanbHbI BBIT crpanst B 2009 r. Cran paBeH 5250 mupz.
/Tomt., m Temn m3menenust BBII o cpasuenuto ¢ 2008 r. Cocrasuin 5%. M3BectHO, uTo B 2008 T. HOMUHAIBHBIH
IBBIT 6b11 paBen 4600 mipa. Jomn., a aedasitop BBIT — 1,15. Onpenenuredasynukia u teMnuaduisaiuun2009 .
38. Iorenmmansusiit BBIT cocraBnser 500 mapa. Jomn., paktudaeckuit BBIT — 455 mupa. donn., a hakruye-
ckuii ypoBeHb Oe3pabotuusl — 10%. Korna dakrnaeckuit BBIT cokparuics na 20%, ypoBeHb 6e3paboTHIIBI BEIPOC
Ha 9,1%. Onpenenure BenuuuHy kodbdunuenta OykeHa U eCTECTBEHHBIH YPOBEHb O€3paOO0THIIBL.
39. Oynkrms coepexennit umeet Bug S = -50 + 0.1Y, aBronomusie nuBectuiwu | = 25. Kakum Oyzner paBHo-
BECHBIIf YpOBEHb HAI[IOHAJIBHOT'O MPOU3BOACTBA U foxoza Y? A) Ha ocHoBe 3Toit (yHKIIMN cOCTaBbTE (PyHKIHIO

motpebnenus. b) [ToscHuTe B3aHMOCBSA3b IBYX METOJOB ONPE/IeTICHHsI PABHOBECHS IOTHICCKH, aHAIUTHICCKH H
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rpaduuecku

40. O0beM IPOM3BO/CTBA B IIeXe B MPOILLIOM Mecsite coctaBui 6500 1. Best mpousBeneHHast npoayKIus Obuia
poJaHa B TOM ke MecsIe. L]eXBhITycKaeTTOIbKO0 JHHBHAIPOXYKIIHH.

[lena eqMHHIBI BBITYCKAaEMOi 1exoM npoaykuuu coctasisier 14 000 py6. CpeaHecnucoyHasi Y4UCICHHOCT paboT-
HUKOB 11€Xa 3a NPOLIbIA Mecsl cocTaBuiia 524 yenoBeka. Onpeesure Npou3BOAUTEILHOCTD TPY/Ia B ICHEXKHOM 1
HAaTYpaJIbHOM BBIPQ)KCHHH.

21. CpenHeronoBasi CTOMMOCTh OCHOBHBIX MPOU3BOICTBEHHBIX (hoHI0B coctaBuia 1200 Teic. Py6. B Tom uncne
Bnanus u coopyxerus 337 toic. Py6., o6opynoBanue u Mamunsl 743 thic. Py6., npoune douasl 120 toic. Py6. Hop-
Ma aMOPTH3aLUK COOTBETCTBEHHO OIpe/ieNicHbI B 2,5%, 8% u 5%.

PaccyuTaTh CTPYKTYpPY OCHOBHBIX MPOM3BOJCTBEHHBIX (hOHIOB M TOOBbIE aMOPTHU3aLMOHHbIE oTunciaeHus. [1o 31a-
HUSAM Y IPOYUM (HOHIOM aMOPTH3ALHS HAYUCIISUIACh JIMHEHHBIM METOIOM, a 110 000PYyJ0BAHHUIO U MAIIMHAM METO-
ITOM YMEHBIIaeMOoro ocTaTka (KO3 GUIUEHT YCKOPEHHS B3STh PaBHBIM 2).

22. CkopocTh 000pOTa 000POTHBIX CPEICTB COCTABILIET 6 0OOPOTOB 32 rof, 00bEM PEATH30BaHHON MPOAYKIIHH
MpeanpusTys 3a rox cocrtaBui 854 teic. Pyo.

OnpenenuTs CyMMY TEHEXHBIX CPelICTB, HAXOMSIIIXCS B 000pOTe GHPMBL.

23. B pe3ynbpTaTe peKOHCTPYKIMHU Ha MIPEANPUATHH YBEIUUUTCS 00beM mpou3BoacTBa Ha 20% u coctaBuT 25600 ex.

IPaccunTarh, KAk H3MEHUTCS CEOECTOMMOCTD SIMHULIBI IPOYKIIMHU, €CIIH 0 PEKOHCTPYKIMU OHa coctasiisuia 1050
PYO., YCIIOBHO-TIOCTOSIHHBIE PACXO/Ibl B CEOECTOMMOCTH COCTABIISIOT 60%.

24. PaccunTaTh YHCTYIO IPUOBLIL OPraHU3allUH, €CIM LIeHA PealH3allul eAUHUIBI IPOIYKIUH — 267 py0., B T.4.
HJIC, obmas cymma 3atpar 3a mecsi — 15000 py6. O6bem npousBoxacta — 100 euHUL] IPOIYKIHH.

25. Belpyduka OT peanu3anuy NpoayKuuu coctasmia 219 miH. Py6. [Tonnas cebecronmocts — 168 miH. Py6. Onpe-
enuTe peHTadeIbHOCTh PeaTM30BaHHON MPOAYKIINH

3agaHus Kak 3aKpbITOM, TAK U OTKPBITOI TecTOBOW ()OPMBI.

Bananue 1 (yKaKuTE OJTMH BAPHAHT OTBETA).

[MpemocTaBisist OOIIECTBY 3HAHUS O COLHAIBHO-?KOHOMHYECKOM TTOBEICHUH JTIO/ICH U UX TPYIII, SKOHOMHUKA BBHIIOI-
HsIET (byHKIHIO.

BapuaHTBI OTBETOB:

1) TeopeTHUECKYIO

2) IpaKTHYECKYIO

3) METOIOIOTHYECKYIO

4) NIE0NOTHYECKYIO

Bamanne 2 (yKaKUTe OAUH BAPUAHT OTBETA).

Ha panHHX 5Tarnax 3KOHOMHYECKOTO Pa3BUTHsI OOIIECTBA, KOT/IA YeJI0BEK MOJHOCTHIO 3aBUCHT OT OKPY)KaroIeit
CpeIbl, IMEN MECTO TEXHOJIOTHYECKHH CIIOCO0 MPOU3BOCTBA.
BapuaHTBI OTBETOB:

1) npucBanBaromuii

2) mpocroit

3) mpon3Bo I

4) OCTOSIHHBIH

Bananue 3 (YKaKHTE OJTMH BAPHAHT OTBETA).

BoJiblIIe BCEro yCIOBUSIM COBEPIICHHOM KOHKYPEHIIMH COOTBETCTBYET PHIHOK ...
BapuaHTBI OTBETOB:

1) mueHuIB

2) cranu

3) yenyr napukMaxepeKux

4) aBTOMOOHMITEH
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3ananue 4 (BbIOepHTE HE MEHEE IBYX BapUAHTOB).

(OCOOEHHOCTAMH PHIHKA C MOHOIIOJIUCTHYECKOI KOHKYPEHIIUEH SBIISIOTCS ...

BapuaHTBI OTBETOB:

1) HaMYHe MHOXKECTBA MPO/IABLIOB U MOKYyNaTenei

2) BIMSHUE HA YPOBEHb LICH B JIOBOJIBHO y3KHX PaMKax

3) oTCcyTCTBHE TOBAapOB-3aMEHUTEICH

4) HecoBeplIeHHAs MH(POPMHUPOBAHHOCTD MPOAABLIOB U IIOKYIATENIEH 00 YCIOBUSX PHIHKA

Bananue 5 (BbIOepHTE HE MEHEE IBYX BapUAHTOB).

Ha rpaduke nokazana moznensb «AD—ASy (COBOKYIHBEII CIIPOC — COBOKYITHOE IPEVIOKEHHE).

[Eciit kprBasi COBOKYITHOTO CIIPOCa IIEPECEKaeT KPUBYIO COBOKYITHOTO HMPEIOKEHHS HAa TOPU30HTAIEHOM y4acTKe,
TO yBEINYECHHUE COBOKYITHOTO CIIPOCA ...

BapuaHTBI OTBETOB:

1) yBeNMYUT peasibHbIil 00bEM IPOU3BOACTBA

2) He U3MEHUT YPOBHSI lIEH

3) He M3MEHHT peanbHOro 0ObeMa MPOU3BOACTBA

4) MOBBICHT LIEHBI

Bananue 6 (BbIOEpUTE HE MEHEE JIBYX BAPHAHTOB).

[MHBECTULIMM B 3aI1aCHI ...

IBapuaHTbl OTBETOB:

1) OCYILECTBIISAIOTCS C LEIbIO CIIIAXUBaHKs KoJebaHuii 00beMOB POU3BOCTBA [IPU HEU3MEHHOM O0BEME MPOAAXK
2) OCYILECTBIISFOTCS B CBS3H C TEXHOJIIOTHIECKUME OCOOCHHOCTSIMH IIPOU3BOJCTBA

3) cBsI3aHbBI C paCXO/IaMH JIOMAIIHUX XO35HCTB HAa PHOOPETEHHE JOMOB, KBAPTHP

4) CBSI3aHBI C paCIIMPEHNEM IPUMEHSEMOr0 OCHOBHOTO KaIluTana

Kefic-3aaaHus, cOCTOSIIINE U3 ONHCAHUS CHTYAIllHH H BONPOCOB K Heil.

Keiic 1

B rocymapctBe ApJeHus ypoBeHb HH(IAMH 3a MOCIESAHIE TPU rofa cocTaBiI coorBercTBerHo: 100 %, 130 % u
10 HTOTaM Tekymiero roxa — 150 %. PeanbHbIi ypoBeHs 00beMa IPOU3BOJCTBA 32 PACCMATPHBAEMBIH ITEPHO]] CHH-
BHJICS B IIATH Pa3 M CTAOMIIM3HPOBAJICS B 3TOH TouKe. BenmmunHa rocyrapcTBEHHOTO 10Jra Ha Hadajo MOCIeIHero B
IpaccMaTpuBaeMoM Iepuoe roaa pasaa 200 arpam, HOMUHaJIbHAs CTaBKa IMPOLIEHTA 0 KOTOpoMy paBHa 35 %.
ICocTostHmE OrO[KeTa XapaKTepu3yeTcs Takke TeM, YTO HOMHHAIIBHBIE TOCYAapCTBEHHbIE PACXO/bI Oe3 IIaTexke 1Mo
oOcITy>KHBaHUIO 10i1ra BEIpocin Ha 100% | 1o uToraM ImoclieJHero rofa coctaBmwii 50 arpoB, HOMHHAJIBHBIE HAJIO-
FOBBIC MTOCTYIICHHUS CHU3MIIKCh ¥ COCTaBUIIX 3a HocneHui rox 80 arpos.

3apanue 1:

HomuHanpHas BEIMYNHA CallbJI0 TOCYIAPCTBEHHOTO OFO/KETa JaHHOH CTpaHBI B TEKYIEM IOy paBHA arpoB.
3ananue 2:

DKOHOMHYECKAst CUTYAIHs, CJIOKHBILASICS B AP/ICHHUH, Ha3bIBACTCS ...

1) crardstmeit

2) crarmarueit

3) criaiom

4) ecrecTBeHHOW MHIATIMEH

3ananue 3:

B M3MepeHHH NTOrOB SKOHOMHYECKON JIESTENLHOCTH 3a TOT WIIM HHOM NEepUOJ BPEMEHH CYLIECTBYIOT HOMHHAJIBHbIE
1 peaJibHBIe CTOMMOCTHBIE BelMYUHBL. K IocneHuM oTHOCATCS . ..

'YKaxuTe OJIMH BapHaHT OTBETa

1) ypoBeHb Ge3pabOTHIIBI, TeMIT HHIISAINH, 3HaYeHHE KodhduireHTsl OyKeHa

2) oO1ast BeMYHHA JOXOJO0B FOCYAAapCTBEHHOr0 OIO/DKETA, BEIMYMHA IPOLICHTOB, HAYIINX Ha 00CITy)KUBaHHE
BHEIIIHETO I0NIra, M3MCHECHHE 3apabOTHOM IIaThl HAGMHBIX PaOOTHUKOB O¢3 ydeTa N3MCHECHHS YPOBHS LICH




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

3) 10X0/BI FOCYIAPCTBEHHOTO OFOJKETa OT TAMOXXCHHBIX HOIIINH, YIJIAYMBAEMbIC 110 BHEIIHEMY JOJTY IIPOLICHTHI,
BBITUIATHI MATEPUHCKOTO KaluTaaa B OyaylieM, Ha IepHo]| TPeX JIeT

4) obrre pacxobl roCyJapCTBEHHOTO OI0/KeTa, IIOCTYIUICHHUS OT YIUIaThl KOCBEHHBIX HAJIOrOB, H3MEHEHHE MICHCHIT
M COLMAIIBHBIX TOCOOHMI OTHOCUTEIBHO MPOLUIBIX IIEPHOIOB € Y4ETOM HHACKCa MHOIALUI

\Keiic 2
Cripoc U npeyIoKEHHE Ha CUIapeThl ONUCHIBAIOTCS

P, =50- P =10+
YpaBHEHUSIMH: d Qd u 4 Qs , re Pd — nena cnpoca, Ps — nena

npenoxenns, Qd — o6bem crpoca, QS — 06beM npeIoKeHns. ['ocy1apcTBO, HMest BO3MOXXHOCTB PEryIHpOBaHUs

[PBIHOYHOTO LIEHOOOPa30BaHs, PEIINIIO HCIIONB30BAaTh KOCBEHHBIII METO/ PETyIHPOBAHHs — BBECTH HAJIOT B pa3Mepe

2 neH. ExuHUIBI ¢ KaX10H eIMHUIIBI TPOaHHOTO TOBapa.

Baoanue 1:

Tlono0HOE BMEIIATEILCTBO I'OCYJAPCTBA B IPOLIECC PHIHOYHOT'O LIEHOOOPA30BaHMS MIPECIIEAYET LEelb . ..

'YkaxxuTe OlMH BapHaHT OTBETa

1) yBenuueHus IpOU3BOACTBA U MOTPEOICHUS CHUTapeT

2) CHU)KEHHMS IPOM3BOJICTBA M IOTPEOIICHUS CUTapeT

3) mojyiepKaTh otpedureeil curaper

4) monepKaTh IPOU3BOAUTENIEH CUrapeT

Badanue 2:

IMomo6GHOE BMEIIaTeIbCTBO IOCYIapCTBa B PHIHOYHOE IIEHOOOpa30BaHKUE IPHBEJET K CIBUTY KPUBOH u
PaBHOBECHOTO 00BEMA TIPOJIaXK.

BrIOepute He MEHee IByX BAPHAHTOB

1) cokparieHu0

2) IpeUIoKeHNsI BIIPaBO BHU3

3) yBenu4yeHuo

4) IpeUTOKEHNSI BIICBO BBEPX

3ananue 3:

B pe3ynbTaTe rocy1apcTBEHHOIO BMEIIATEILCTBA B MPOLECC PHIHOYHOTO 1IEHOOOPa30BaHMSI ITyTeM BBEJCHHS HAJIOra
OroKeT OysIeT TOIOTHEH Ha CyMMYy nex. Equanm.

Keiic 3.

13BecTHO, 9TO B OOIIECTBEHHOI KM3HN SKOHOMIYECKHE OTHOIICHHS 3aHIMAIOT 0c000€ MeCTO, (HOPMHUPYs CBOMM
coziepKaHNEM, B TOM YHCIIE, TUTT SKOHOMHUYECKOH CHCTEMBI. DKOHOMHUKA KaK XO3AiCTBEHHas JIeATENbHOCTh O0IIECT-
Ba IMEET CBOM MPHYUHBI K OCOOCHHOCTH, SIBIISIOIIMECS IPEAMETOM U3y4CHHsI MHOTHX YUCHBIX Ha MPOTSHKEHUH 10~
(CIICTHHX THICSYENICTHI.

Bananue 1 (yKaxuTe OJJMH BApHAHT OTBETA).

(OCHOBHO¥ TPUYMHON BO3HUKHOBEHHUS U PA3BUTHUS SKOHOMHYECKUX OTHOLICHHUH SIBIISIETCS Oonpreit yac-
[TH O1ar, Ha3bIBAEMBIX SKOHOMHYECKHMH.

BapuaHTBI OTBETOB!

1) penkocTh

2) HeOrpaHHYEHHOCTD

3) ncueprnaemocthb

4) matepranbHas hopma

3ananue 2 (BrIOEpHTE HE MEHEE ABYX BapHAHTOB).

IMprMepaMy SKOHOMHYECKHUX OJ1ar, KOTOPBIE OTIIMYAIOTCS CBOHCTBOM PEJIKOCTH, MOTYT CITYXHTb ...
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IBapuaHTbl OTBETOB:

1) siecHble pecypesl

2) KOHINIHOHED

3) conHeuHbI cBET

4) Bo31yx

3amanne 3 (yCTaHOBUTE COOTBETCTBHE MEXIY OOBEKTAMH 3aJaHHs U BapHaHTaMU OTBETA).

'YcTaHOBHTE COOTBETCTBUE MEXK/y HA3BaHUSAMM CTaJ(Hil OOIECTBEHHOIO MPOU3BOJICTBA U UX COJICPIKAHHEM.
1. Ilpou3sBoacTo

2. Pacnpenenenue

3. [Torpebnenue

IBapuaHTbI OTBETOB:

1) nporiece co3maHus MOJIE3HOTO MPOAYKTa

2) onpeesneHne JOIU KaX/I0r0 YeIOBeKa B IPOU3BEICHHOM MPOIYKTE

3) Kcronb30BaHKNe CO3IaHHBIX MATEPUAIIBHBIX U AYXOBHBIX OJIar H YCIIyT /Ul YIOBIETBOPCHHUS YEIOBEYECKHX [10-
[rpebHOCTEI

4) nporiecc 0OMeHa OHUX MPOJLYKTOB Ha JPyrue

Keiic 4

ICpeHsisi CTOMMOCTh OCHOBHBIX CPEACTB HNPEANIPHUATHS 110 TPYIINa B TEKYIIEM oAy cocTaisuia (B MitH. Py0.): 31a-
HUSL — 25, COOpY)KEHUsI — 5, MalllMHbI K 000pyroBaHue 50, B TOM YKCIIE yCTaHOBICHHOE B Havase roga - 10.

[Hopma amMopTH3anuy AJ1si IACCUBHOM YacTH cocTaBisieT 5%, st akTuBHOM — 15%. MeTtox aMopTH3aluu — JIMHEH-
Hb1d. st HOBoro. Paboraromiero 1 rox 000pyaoBaHusl, IPUMEHSETCS METO/I CYMMBI YUCIIE JIET.

UucneHHOCTh paboTaOMIKX Ha IPEANPUATHN TIPUBE/ICHA B Ta0IuIe:

[Kareropus

UuCIeHHOCTD, Yell.

CpennemecsiuHast 3apaboTHas 1ara, pyo.

(OcHOBHEIE paboune

50

25000

BcriomoraTensHEIe pabodne

30

22000

IPyxoBoauTenn

10

40000

ICriennaucTsb

12

35000

Cryxamue

2
20000

ICTpaxoBble B3HOCY B TOCYIapCTBEHHBIC BHEOIOKETHBIE colnaibHbie (oH/IbI — 30%.

C"onoBoit 06beM npousBoacTsa coctaisier 1000000 exnann npoxykuyy. Ha Ipou3BOACTBO €MHUIBI IPOTYKIIHI
3aTpadyeHo ChIPbs, MATEPUAIIOB B U SHEPIeTHUYECKUX PECYPCOB Ha cymmy 152 py0. [Ipoune 3aTpathl — B CTPYKType
cebecTonMocTH cocTaBIsIOT 20%.

Best mpotykiust Obuia peaim3oBaHa 1o cpeHei neHe 250 py6. 3a eauHuIy.

IPaccunraiite ()OHI00TAAYY, HPOU3BOIUTEIBHOCTD TPY/A, CEOECTOMMOCTD SMHUIIBI NPOAYKIIMHU, TPHOBLIb MPEANPH-
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IﬂTl/Iﬂ, KPUTHYECKHH BBIITYCK (I0JIs YCIIOBHO-MIOCTOSHHBIX PacXoioB — 25%), peHTa0eIbHOCTh HPOIYKIIHH.

Bnaners

MeTOJlaMH U IpHeMaMu
aHaJIM3a SKOHOMHYECKHX
SIBTICHUI ¥ IPOLIECCOB Ha
YPOBHE S9KOHOMUKH B IIe-
JIOM U Ha YPOBHE OTHEIb-
HOTO TIPEAIPHUATHS;

MPaKTHYECKUMH HaBBIKaMU
HCHOJIb30BAHUS S5KOHOMH-
YeCKHX 3HaHMH Ha JPYTHX
JUICIMIUIMHAX, Ha 3aHATHIX
B ayJAUTOPHU U HA IPAKTH-
Ke;

Ha OCHOBaHUH TEOpETHYE-
CKHX 3HaHWil IPUHUMATh
pelIeHus Ha YpOBHE KO-
HOMHKH B LIEJIOM H Ha
YPOBHE OT/E/IBHOIO Mpe/-
[PHATHS,

CaMOCTOSITENILHO IIPHOOpe-
TaTh, yCBaHBaTh U IPUMe-
HSTh YKOHOMIYECKHE 3Ha-
HHsI, HaOJIFOIaTh, aHAJIU3H-
poBaTh U OOBACHSATH IKO-
HOMWYECKHUE SBICHHUS,
COOBITHSI, CHTYaI[HN

81.
82.
83.
84.
85.

Hepeqeﬂb TEOPETHYCCKHX BOIIPOCOB K 3a4YeTy:

OmnpezeneHre SKOHOMUKH, OCHOBHBIC IIOHATHUSI M ONPEICICHHS.
DaKTOPHIIPOU3BOACTBA.
CTpyKTypa 3KOHOMHKH.
I'paHHULBITPON3BOICTBEHHBIXBO3MOXKHOCTEHOOIIIECTBA.
Crpoc u npeyioxkenue. PaBHoBecHas 1ieHa. ['0cy1apcTBEHHOE BMELIATENILCTBO B PHIHOYHOE [IEHOO0pa3oBa-

HUE U ero (POPMBL.

86.  DmacTHYHOCTHCIPOCA M MPEITIOKEHHSL.

87. OCHOBBINOTPEOUTEITBCKOTOMIOBEICHHSL.

88.  OcHOBBI TeopHH IPOH3BOACTBA. IIpon3BOACTBEHHAS (YHKIHS.

89.  M3mepixku MpOU3BOACTBA: MOHATHE, BUIBL. Boipyuka. [Ipubsuis. PeHrabeabHOCTS.

90.  Omnpenenenue neHE 1 00beMa IIPOU3BOJICTBA.

91.  PbIHOK pecypcoB: OCOOCHHOCTH HX SKOHOMHUYECKOTO aHAJIN3a.

92.  OcoOeHHOCTHPHIHKACOBEPIICHHONKOHKYPEHIIUH.

93.  Tpu Tuma peIHKOB HECOBEPLICHHON KOHKYPEHIMH. AHTHMOHOIIOJIEHOCPET Y INPOBAHHUE.

94. Cuctema HaioHanbHbIX cyetoB (CHC) kak crocod eMH000pa3HOro 0 MHUCAHUs pa3IMYHbIX CTOPOH MaKpoO-
PKOHOMHKH.

95.  OCHOBHBIEMaKpOIKOHOMHYECKUEIIOKA3aTEIH.

96.  COBOKYIHBIHCIIPOC, COBOKYITHOCTIPEIUIOKEHHE.

97.  MomennMakpo3KOHOMUYECKOTOPABHOBECHSI.

98.  Llmxnmdeckoepa3BUTHE SKOHOMHUKH.

99.  UHusuus: CyIHOCTb, OLEHKA, IPHYNHBI BOSHUKHOBEHHUS, (POPMBI, COL[HAbHO-3KOHOMHYECKHE TTOCIE/ICT-

BHs. AHTHHH(ISIIHMOHHOEPETYIUPOBAHHUE.

100. Bespaboruma: cymHOCTb, GOPMEI, OLIEHKA.

101. dunaHCOBas cHcTEMa H (pUHAHCOBAS NOJUTHKA TocyfapcTBa. Hanmoru: cymHoCTs, (pyHKIHH.

102. KpeantHo-IeHexHas cucTeMa rocyaapcrsa. TeopeTnyeckne OCHOBBI KPEANTHO-ICHEKHOH TOITHUTHKH.

103.  IIpeampusTue B peiHOUHOM cpene. Knaccnduxarms npenmpusatnii. ©opMbIoObeIMHEHNSTIPEATPHASTHIA.
104.  OcHnoBHbIe cpencTBa npeanpusTus. CocTaB M BUIBI OCHOBHBIX cpesicTB. OIEHKa M ydeT OCHOBHBIX CPEJICTB.
105.  M3HOC M aMOpTH3aIKs OCHOBHBIX cpenctB. Hopmbr amoptusaimu. CriocoObl HAYHCIICHHST aMOP TU3ALUH.
106.  Ilokxasarenm 3)(heKTMBHOCTH HCHIOIB30BAHMS OCHOBHBIX CPEJICTB MPEINPUSATHS U ITyTH UX MOBBIICHNS.
107.  O6oporable cpeacTa. CocTaB M CTPYKTYpa 0OOPOTHBIX CPEJICTB MPENPHATHS.

108.  Iloka3zartenu 3¢ PEeKTUBHOCTH UCIIONB30BAHIS OOOPOTHBIX CPEACTB H MYTH YCKOPEHHS HX 000PAuHBACMOCTH.
109.  TpynoBble pecypchl IPeIPUATHS: KOINYECTBEHHAs M KaUeCTBEHHAs XapaKTepUCTHKA.

110.  donpgsl padovero BpeMeHH. [oka3aTenn UX HCIOIb30BAHUS

111.  Iloxasarenu > HeKTUBHOCTH MCIONIB30BAHUS TPYIOBBIX PeCypcoB. [IpOM3BOANTENEHOCTETPYAA.

112.  OmnaTa Tpyna Ha NPENPHATHH: CYIIHOCTb, GyHKINH. CHCTEMBI CAENBHON N MOBPEMEHHOM OIUIaThI TPY/Ia.
113.  Pacxojpl ¥ 3aTpaThl IPEANPUATHS. DKOHOMHYECKHE DIIEMEHTHI 3aTPaT M KaJIbKYJIAIIHOHHbIC CTaThH.

114.  Pacxoxs! u 3aTpatsl npeanpusts. [locTosIHHbBIE U IIepeMeHHbIe, IPSIMbIe H KOCBEHHBIE, OCHOBHBIC U Ha-
KJIaJHBIE 3aTPAThL

115.  CebecTOMMOCTh MPOAYKIUH MPEIIPHATHS U CTPYKTYpa 3aTpaT.
KanpkynupoBaHHece0eCTONMOCTHIIPOAYKIIHUIPEAIPHATHS.

116.  llens! u neHooOpa3oBanue Ha mpeanpusTHd. COCTaB H CTPYKTYPAICHBIL.

117.  IIpuObLIb KaK OCHOBHOM TTOKa3aTelb JEATEIbHOCTH NPEANPUITHS. BUIBI TPUOBIIN 1 METOIBI €€ pacyerTa.
118.  PenrabenbHOCTH IPOMYKIMHU U 00MIas peHTa0EIbHOCTD TPEANPHSATHS: OKA3aTENHN U MYTH UX MMOBBIIICHHS.
119.  Touka 6e3yOBITOYHOCTH ¥ 3amac GUHAHCOBON MPOYHOCTH.
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120. OCHOBHBICIKOHOMHYECKUECIIKOIIBI

3anaHusi B TeCTOBOI (hopMe «BHIGOP OTHOTO OTBETA M3 MPEIT0KEHHBIX).

Bamanue | (ykakuTe OAUH BAPUAHT OTBETA).

IHeBO3MOXXHOCTD YI0BJIETBOPEHUSI MOTPEOHOCTEH BCEX YWICHOB O0LIECTBAa OJJHOBPEMEHHO U B IIOJIHOM 00beMe OIpe-

TeNsieTcs B SKOHOMHYECKOM TEOPHH KaK ...

BapuaHTBI OTBETOB!

1) OrpaHM4YEHHOCTH PECYPCOB

2) upe3mepHOCTH MOTPEGHOCTE!

3) TOMHUHHPOBAHHE TICEBAOMOTPEOHOCTEN

4) OTCYTCTBHE IIPHPOHBIX PECYPCOB

Bananue 2 (YKaXKMTE OJIMH BAPHAHT OTBETA).

McxoxHol cTagueil mporecca 00IIeCTBEHHOT0 BOCIIPON3BOICTBA SIBISETCS . ..

IBapuaHTbI OTBETOB:

1) npou3BOACTBO

2) pacnpeneneHue

3) oomen

4) norpebnenue

Bananue 3 (YKaKHTE OJMH BAPHAHT OTBETA).

B3anMOCBs3b 5KOHOMHYECKHX HHTEPECOB MPO/IABLIOB U MOKYyIAaTelel 00eCeduBaCTCs BHITOIHCHHEM PHIHKOM
dyHKIMH.

BapuaHTBI OTBETOB:

1) nocpeaHuueckoii

2) crumynupyromeit

3) erooOpasyromeit

4) nrbopMaIMOHHOI

Bananue 4 (yKaKuTe OJTMH BAPHAHT OTBETA).

PeIHOYHBIC Oapbepbl Ha PBIHKE COBEPLICHHON KOHKYPEHLIHH ...

BapuaHTBI OTBETOB:

1) OTCYTCTBYIOT

2) Hu3KHE

3) BBICOKHE

4) HenpeooIMBbIE

Bamanne 5 (ykaKUTe OAUH BapHAHT OTBETA).

K ¢u3nueckoMy Karmuraxy OTHOCSTCS ...

[BapuaHTbl OTBETOB:

1) 3maHust, COOpY)KEHHsI, MALINHBI K 000PYI0BaHHE

2) JeHexXHbIe CPE/ICTBA, aKIHH, OOJIMTallii

3) mpemMeThI Tpyaa, KOTOPhIE paHee He MOABEPratiuch 00paboTke

4) HemaTepHabHbIe aKTHBBI (TOPTOBbIE MAapKH, ATEHTHI U JIP.)

3ananne 6 (yKaXKUTEe OWUH BAPUAHT OTBETA).

CymMMapHasi CTOMMOCTB BCEX PHIHOYHBIX U HEPHIHOYHBIX MPOIYKTOB U YCIIyT, IPOM3BEICHHBIX B CTPAHE B OTYETHOM

[epro/ie, B CHCTEME HAal[MOHAIBHBIX CYETOB IMOJIyYHIIa Ha3BaHUE ...

BapuaHTBI OTBETOB:

1) BAJIOBOTO BBIMyCKA

2) BaJIOBOrO BHYTPEHHETO IPOJYKTA

3) uncTOrO BHYTPEHHETO MPOYKTa

4) BaioBO# 106ABICHHOI CTONMOCTH
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Bananue 7 (yKaXKMTe OJIMH BApUAHT OTBETA).

MHBeCTHIMH, OCYIIECTBIIIEMbIE C LE/IbI0 BOCCTAHOBJICHHS H3HOIICHHOTO KAlUTala, Ha3bIBAIOT ...

BapuaHTBI OTBETOB:

1) MHBECTHLMSIMK B MOJICPHH3ALIMIO (PEHOBALIHIO)

2) noprdenbHbIME HHBECTHLAMEI

3) HHAYLNPOBAHHBIMY HHBECTULIHSIMHU

4) MHBECTHLIMSIMU B )KHIIHIHOE CTPOUTEIBCTBO

Bananue 8 (yKaXKMTe OJIMH BApUAHT OTBETA).

MHGIAINSA NPUBEET K ...

IBapuaHTbI OTBETOB:

1) pocry en

2) YBENHYCHHUIO PEAlIbHBIX TOXOI0B KPEIUTOPOB

3) yBeNMUEHHUIO IeHEKHBIX COEpEKEHHI HAceIeHUs! B DaHKax

4) pocTy peanbHbIX JOXOLO0B HACEICHHS

Bananue 9 (YKaKHTE OJMH BAPHAHT OTBETA).

K 6e3paOOTHBIM He OTHOCHT ...

IBapuaHTbI OTBETOB:

1) HenmeecocoOHBIX TpaskaaH crapiie 16 et

2) neecriocoOHbIX Tpakaan crapiue 16 ser

3) He uMeroIKX PaboTh

4) viymux pabory

Bananue 10 (yKaxute OIMH BapUAHT OTBETA).

IBro[pKeT rocyapcTBa MpeCTaBiIseT CO0O0H ...

BapuaHTEI OTBETOB:

1) puHAHCOBBIN IUIaH, B KOTOPOM IIPEACTABIEHBI 0XO/IbI M PACXO/IbI FOCYIapCTBa

2) opranuzaiuio GrOJUKETHBIX OTHOIICHHH Ha PA3INYHBIX YPOBHSIX TOCYIaPCTBEHHOTO YCTPOHCTBA

3) COBOKYITHOCTH 3KOHOMHYECKHX OTHOIICHHH 0 00pa30BaHMIO U PACIIPE/ICIICHHIO ICHSKHBIX (DOH/IOB TOCYIapCTBa
4) rocy1apcTBEeHHOE MMYLIECTBO, IPHHA/UISKAIIEE TOCYAAPCTBY Ha IPaBe COOCTBEHHOCTH, HE 3aKPEIICHHOE 32
rOCY/IapCTBEHHBIMHU HPEANPUATHIME U YIPEKACHUIMHI

Bamanme 11 (ykaxxuTe OAWH BapHAHT OTBETA).

[DakTOpoM cripoca Ha JEHBIH SIBISETCS ...

[BapuaHTbl OTBETOB:

1) ckopocTb OOpaIlEHHsI ICHET B SKOHOMHKE

2) cocrosiHue OaaHca IIEHTPAIBHOTO GaHKa CTPaHBI

3) mocryruieHe HaJIOroB U COGOPOB

4) SKCIIOPTHO-UMITOPTHOE CaJIbJI0 TOPrOBOTO HajaHca CTpaHbI

Bananue 12 (ykaxute OlMH BapUAHT OTBETA).

/17151 IPOTHO3MPOBAHKS JUHAMUKHI H3MEHEHHS ICHE)KHOM MacChl BCIICICTBHE N3MCHEHHUS HOPMbI PE3€PBUPOBAHNS,
YCTaHABJIMBAEMOH JJIsI KOMMEPUYECKHX OAHKOB IIEHTPaIbHBIMU OaHKaMH, TpeOyeTcst pacyeT Takoro MoKa3aTels, Kak
MYJIBTUILTHKATOP ...

[BapuaHTbI OTBETOB:

1) neHexHbIH

2) MHBECTHIMOHHBIN

3) COBOKYITHBIX PacX0/I0B

4) «ueHa/BBIpYUKay»

TpakTHyecKue3a aHust

41. Mapss ViBanoBHa — nompabotauia. OHa Tpatut no 15 mun. Ha ctupky pyOamku 1 mo 45 MUH. — Ha MBITbE
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loxkHa. HapucyiiTe TMHUIO IPOU3BOACTBEHHBIX BO3MOXKHOCTEH Mapbu VIBaHOBHBI B paMKax 9-TH yacoBoro pabodero
inust. Kak u3MeHuTes rpaduk, eciu B pe3ysIbTaTe COBEPIICHCTBOBAHHS TEXHOJIOTHU Ha MbIThe OKHa Mapbs VBaHoBHA
cTaneT TpaTtuTh 20 MUH.?

42. B skonomuke npousBoautcst 200 toic. T mostoka u 300 Thic. T nieHuIpl. AlbTepHATUBHbBIC U3EPKKH PO~
M3BOACTBA MOJIOKa = 5. HaiiTi MakcHMallbHO BO3MOYKHBII BBITYCK MILEHHUIIBI IOCIIE YBEIHYCHHS BBITYCKa MOJIOKA Ha
10%.

43. DOyukis crpoca Ha 6iaro Qd = 15 — P, dynkums npepioxkenus Qs = -9 + 3P. Onpejenure paBHOBeCHE Ha

PbIHKE AaHHOro Onara. YTo mpou3oiiaeT ¢ paBHOBECHEM, €Cii 00beM CIIPOCca YMEHBIIHUTCS Ha | eqMHUILY IpH JTI000M|
ypoBHE 1ieH?

44, 3aBHCHMOCTb CIIPOCA U NPEUIOKEHH BhpaxkeHa Gopmynamu Qd = 94 — 7P, Qs = 15P — 38. Haiirtu paBHo-
BECHYIO [ICHY U PaBHOBECHBII 00bEM mpoaax. YeMy paBeH AeUUUT Hiin W30BITOK TOBapa IpH HeHe 4 pyouist 3a
eauHKIly TOBapa?

45, B pesynbraTe pocta 11eHsl ¢ 4 10 7 goit., o0beM crpoca Ha Toap X ynai ¢ 1000 o 800 mrtyk.
OnpenenutekodhGUIHEHTIIACTUIHOCTHCIIPOCAIIOLICHE.

46. Iena Ha ToBap A Beipocia co 100 g0 200 nen. Ex. Cripoc Ha 3ot ToBap ynaiu ¢ 3000 xo 1000 mryk. Cipoc
Ha ToBap B Bepoc ¢ 500 go 1000. Onpenenure ko3pHUIHEHTHI dnacTHIHOCTH ToBapa A u B. O kakux xoddouimen-
Tax UaeT pedsb?

47. Kooddumuenr nepexkpectroii anactuanocta Ex/y = (-2). Llena toBapa Y pasaa 100 y. E. Onpenenure
cipoc Ha ToBap X, eciu 1ieHa ToBapa Y yBenuuutcs Ha 10 %, a nepBoHayasibHbIi cpoc Ha ToBap X paseH 80 T.
48. Buagenen HeOombIIOro MarazuHa exerofaHo miatut 3 teic. Y. E. Apennst, 20 teic. Y. E. 3apaboTHoii mia-

b1, 100 Thic. V. E. 3a cbipbe, 10 ThIC. V. E. 3a amekTposnepruto. CTOMMOCTh YCTAHOBICHHOTO 000PYI0BaHHUS CO-
craBisier 200 ThIc. Y. E., cpok ero ciyx0sb1 10 set. Ecinu Ob1 3TH cpeacTBa OH MOJMIOXKMUI B OaHK, TO €KETrOAHO MOITY-
van 6b1 16 ThIC. Y. E. JIoxona. OnpenenutedyXrantepckie 1 5JKOHOMUYECKHEU3IEPIKKH.

49. H3BectHO, uto npu L = 30 mocTuraercss MaKCHMyM CPEIHETO MPOIYKTa TPYAA, H TaKOe KOJINIECTBO pecypea
mo3Bossier pupme mpoussectu 120 enunui npoaykimu. KakumOyaeTnpeaenbHbIHNPOAYyKTTPYAa, CIU3aHATO 29
eauHULTpYyaa?

50. ®upma mratut 200 ThIC. Py6. B Mecs 3a apenny obopynosanus u 100 teic. Py6. 3apadorroit miatsl. [Ipu
PTOM OHa HCIIOJIB3YET TaKOE KOJIMYECTBO TPYIa M KallUTaja, YTO UX NPe/eTbHBIE IIPOIYKTEl COOTBETCTBEHHO PaBHBI
0,5 u 1. Mcnone3yeT i pupMa ONTHMaIbHOE codeTaHKe (haKTOPOB MPOM3BOJCTBA C TOUKH 3PEHUST MAKCHMHU3ALMH
mprOBLII?

51. ®dupma paboTaeT 110 TEXHOIOIHH, XapaKTepu3yronieiics: Mpon3BoACTBeHHON dyHKIuel . Bo ckonpko pa3
YBEJTMYUTCS BBITYCK MPOJIYKIMH (PUPMOH, €CITH OHA B 4 pa3a yBEJIUYUT UCIIOIb30BaHUE 000UX pecypcoB?

52. Oynkrms obmwmx maepxek Gupmer mmeet Bux TC=30Q — Q2. Drta ¢pupma peasnzyeTr IPOAYKIHIO HA PEIHKE
coBepIIeHHOH KOHKYpeHIMH 1o neHe 90 pyo. [loxcunraiiTe, KaKyrOOHAINOTy9aeTIIPHOBITE?

53. Omnpenenure, Kakoi 00bEM JIydllle BBITYCKaTh TPEIIPHUATHIO, IPOAAIOIIEMY TOBAp IO IIeHe, paBHOU 15 y.
E., 1 HIMeIoIeMy ClIeyIoIIre 3aTpaThl Ha MPOM3BOJCTBO U peaan3anuio nporykinu (cM. Tabmumy).
OmnpenenmTeMaKCUMaTbHYOPHOBITB.

O~NoOo gl wWNEFEOQ
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9
10
11
TC
50
65
75
84
92
102
114
129
148
172
202
252

Q,=50-P

54. Cripoc Ha IPOAYKLMIO KOHKYPEHTHOM 0Tpaciiu , @ TIpeUIOKEHHE

Qs =2P-1 , N N

. Ecii y ontHOM hupMBI 0Tpaciii BOCXOSIINI y4aCTOK KPHBOH NpenenbHbIX u3nepxkek MC =
3Q + 5, To npu KakuX IeHe 1 00BeMe IPOU3BOACTBA hHpMa OyJeT MAKCHMHU3HPOBATh PHOBLIH?
55. ®dupmMa 1o MpoU3BOJICTBY aBTOMOOMIIEH pruoOpera mpokar y crajeauTeiinoi ¢pupmbsl Ha cymmy 1500 Thic.
/1011, MOKPBILIKY y MKUHHOTO 3aBoja Ha cyMMy 600 Thic. [l0Ju1., KOMIUIEKTYIOLIHME Y pa3iIHyHbIX (pUpM Ha CymMmMmy
1200 ThIc. loJut., BRIIUIATHNIA 3apa00THYIO TIaTy CBOMM padounM B pasmepe 1000 Toic. JJomn., morpatmina 300 ThIC.
JTo., Ha 3aMeHy M3HOIIEHHOT0 000pYIOBaHUs U Mpojaaia usrotosieHusie 200 aBTomoomieit Ho 30 teic. JJos.
Kaxxaprid, mpu 9ToM mpubsLTs rupmbl coctaBuna 400 Teic. 0.
OnpenenuThBeTNIHHY00aBICHHOHCTONMOCTHABTOMOOHITEHOH(DHPMBIL.
56. Ecnu B 9KOHOMEKE CTpaHbI pacroiaraeMblil JIMYHBIH J0X0a cocTaBisieT 550 mupa. Jlout., 4ucThie HHBECTH-
i — 70 Miapa. JloJuL., TocyAapCTBEHHBIC 3aKyHKH TOBApOB U ycIyr — 93 MipA. Jloiul., KOCBEHHbIE HAJIOTH — 22
vitpa. Jlomr., magaable coepeskenus — 13 mupa. Jlomr., amopTu3zanus — 48 mupa. o, sxeropt — 27 mupa. Joimr.,
mmmopT — 15 mupa. domt. Onpenenuts BBIT.
57. B pesynbraTe pocTa COBOKYIHBIX pacxo10B HomuHanbHbeId BBII crpans B 2009 r. Cran paBen 5250 mupz.
/Tomt., u Temn m3menenust BBII o cpasuenuto ¢ 2008 r. Cocrasun 5%. M3BectHO, uyTo B 2008 1. HOMUHAIHHBIH
IBBII 6611 paBen 4600 mip. Jost., a nedastop BBIT - 1,15. Onpenenuredasypkia u reMnaadasauun2009 .
58. Horenmmansusiit BBIT cocraBnser 500 mapa. Jomn., paktudeckuit BBIT — 455 mupa. donn., a pakruye-
ckuii ypoBeHb Oe3pabotuusl — 10%. Korna dakrnaeckuit BBIT cokparuics Ha 20%, ypoBeHb 6e3paboTHIIBI BEIPOC
Ha 9,1%. Onpenenure BennuuHy kodbdunuenta OykeHa U eCTECTBEHHBIH YPOBEHb 0€3pabO0THIIBL.
59. Oynkrms coepexennit umeet Bug S = -50 + 0.1Y, aBronomusie nuBectuiwn | = 25. Kakum Oymet paBHo-
BECHBIIl YpOBEHb HAI[IOHAJIBLHOT'O MPOU3BOACTBA U foxozaa Y? A) Ha ocHoBe 3T0il GyHKIIMU cOCTaBbTe (GyHKINIO
motpebnenus. b) [loscHuTe B3aHMOCBA3b IBYX METOJOB ONPeeCHHsI PABHOBECHS JOTHIECCKH, AHATUTHICCKH H
rpaduyecku
60. OO6BeM PoN3BOJICTBA B IIEXE B MPONUIOM Mecsie coctaBmi 6500 T. Best mponsBeneHHast IpoayKIus Oblia
poaaHa B TOM ke MecIe. L]eXBBITycKaeTTOIbKOO JHHBHAIPOTYKIIHH.
L{ena equHUIIBI BBITYCKaeMOi 1IexoM nmpoaykiuu coctasisier 14 000 py6. CpenHecnuco4Hast YUCICHHOCTh padoT-
HUKOB 11€Xa 3a NPOLLIbIA Mecsl cocTaBmiIa 524 yenoBeka. OnpesenuTe Npou3BOAUTENIbHOCTb TPY/la B JCHEXHOM 1

HATYPaJIbHOM BBIPa)KCHHU.
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21. CpeaHeronoBasi CTOMMOCTh OCHOBHBIX MPOU3BOJICTBEHHBIX (hoHI0B coctaBuia 1200 Teic. Py6. B Tom uncne
Bnanus u coopyxerus 337 teic. Py6., o6opynoBanue u Mamunbl 743 thic. Py6., npoune douasr 120 toic. Py6. Hop-
Ma aMOpTH3aLUK COOTBETCTBEHHO OIpe/ieNieHbI B 2,5%, 8% u 5%.

PaccyutaTh CTPYKTYpPY OCHOBHBIX MPOM3BOJCTBEHHBIX (DOHJIOB M TOIOBBIC aMOPTHU3aLMOHHbIE oTuncieHus. [To 31a-
HUAM M IPOYMM (HOHIOM aMOPTH3ALHS HAYUCIISUIACh JIMHEHHBIM METOIOM, a 110 000PYyJOBAHHUIO U MAIIMHAM METO-
TOM YMEHBIIIaeMOro ocTaTKa (KO3 (PUIUEHT YCKOPEHHS B3ATh PaBHBIM 2).

22. CkopocTh 000p0oTa 000POTHBIX CPEICTB COCTABILSIET 6 0OOPOTOB 32 Tof1, 00BEM PEATH30BaHHON NPOAYKIIMU
MpennpusaThs 3a roJ coctaBui 854 teic. Py6.

OrnpeenuTs CyMMYy ACHEKHBIX CPECTB, HAXOISIIUXCS B 000pOTe (HHPMBL

23. B pe3ynbpTaTe peKOHCTPYKIMHU Ha MIPEANPUATHH YBEIUUUTCS 00beM mpou3BoacTBa Ha 20% u coctaBuT 25600 ex.

IPaccunTaTh, KaK M3MEHUTCS CEOECTOMMOCTD SIMHUIIBI IPOYKIIMHU, €CIIH 0 PEKOHCTPYKIMU OHa coctasiisuia 1050
PYO., YCIIOBHO-TIOCTOSIHHBIE PACXO/IbI B CEOECTOMMOCTH COCTaBIISIOT 60%.

24. PaccunTaTh YHCTYIO IPUOBLIL OPraHU3alUH, €CIM LIeHA pealH3allul eAUHUIBI IPOYKIUH — 267 py0., B T.4.
HJIC, odmas cymma 3atpar 3a mecsi — 15000 py6. O6bem npousBoiacta — 100 euHUL] IPOIYKIHH.

25. Belpyduka OT peanu3anuy NpogyKuuu coctasmia 219 miH. Py6. [Tonnas cebecronmocts — 168 miH. Py6. Onpe-
nesmMTe peHTa0eNnbHOCTh PEaTM30BaHHOM NPOIYKIIMU

3anaHus Kak 3aKPbITOM, TAK U OTKPBITOI TecTOBOH (POPMBI.

Bananue 1 (yKaKuTe OJIMH BAPUAHT OTBETA).

[MpenocTaBsist 0OIIECTBY 3HAHUS O COLAIBHO-?KOHOMHYECKOM TTOBEICHUH JTIO/ICH U UX IPYIII, SKOHOMHUKA BBIIOI-
HsAET (yHKIHIO.

[BapuaHTbl OTBETOB:

1) TeopeTHUECKYIO

2) IpaKTHYECKYIO

3) METOIOIOTHYECKYIO

4) NIE0NIOTHYECKYIO

Bamanne 2 (yKaKUTe OAUH BAPUAHT OTBETA).

Ha paHHHX 3Tanax 5KOHOMHYECKOTO Pa3BUTHS OOIIECTBA, KOTA YETOBEK ITOITHOCTBIO 3aBUCHT OT OKpY XKaromeit
CpeIbl, IMEN MECTO TEXHOJIOTHYECKHH CIIOCO0 MPOU3BOCTBA.
BapuaHTBI OTBETOB!

1) nprcBanBaroIuit

2) mpocroit

3) pon3Bo I

4) OCTOSIHHBIIH

Bananue 3 (YKaKHTE OJTMH BAPHAHT OTBETA).

[BoJibIIIe BCEro yCIIOBUSIM COBEPIICHHOH KOHKYPEHIIMH COOTBETCTBYET PHIHOK ...
BapuaHTBI OTBETOB:

1) meHuIB!

2) cranu

3) yenyr napukMaxepeKux

4) aBTOMOOMITEH

3ananue 4 (BrIOCpHTE HE MEHEE ABYX BapHAHTOB).

(OcOOEHHOCTSIMH PBIHKA C MOHOIIOJIMCTHYECKOM KOHKYPECHIIUEH SIBISFOTCS . ..
[BapuaHTbl OTBETOB:

1) HayIMUHEe MHOYXKECTBA IIPOJIABLIOB U TTOKYIIaTeNei

2) BIMsIHHE HAa YPOBEHB LIEH B JIOBOJIBHO Y3KHX paMKax

3) oTcyTCTBHE TOBAPOB-3aMEHHUTENCH
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4) HecoBepLIeHHAs HHPOPMHUPOBAHHOCTD MPOAABLIOB M MOKYIATENIEH 00 yCIOBUSIX PHIHKA

Bananue 5 (BbIOepHTE HE MEHEE IBYX BapUAHTOB).

Ha rpaduke nokazana moznensb «AD—AS» (COBOKYIHBII CIIPOC — COBOKYITHOE MPEIIOKEHHE).

[Ecii kpHBasi COBOKYITHOT'O CIIPOCa TIEPECEKAET KPUBYIO COBOKYITHOTO MPE/TIONEHHS HAa TOPU30HTAJIEHOM y4acTKe,
TO yBEJIMYECHHUE COBOKYITHOTO CIIPOCA ...

BapuaHTBI OTBETOB:

1) yBENMYUT peasibHbIil 00bEM IPOU3BOACTBA

2) He U3MEHHT YPOBHSI LIEH

3) He M3MEHHT peanbHOro 0ObeMa MPOU3BOACTBA

4) MOBBICHT LIEHBI

Bananue 6 (BbIOEpHUTE HE MEHEE JIBYX BAPHAHTOB).

[MHBECTULIMM B 3aI1aChI ...

IBapuaHTbI OTBETOB:

1) OCYILECTBIISAIOTCS C LEIbIO CIIIAXKUBaHKs KoJebaHuii 00beMOB POU3BOCTBA [IPU HEU3MEHHOM O0BEME MPOAAXK
2) OCYILECTBIISFOTCS B CBS3H C TEXHOJIIOTHIECKUME OCOOCHHOCTSIMH IIPOU3BOJCTBA

3) cBsI3aHbI C paCX0/IaMH JOMAIIHUX XO35HCTB HAa MPHOGPETEHNHE JOMOB, KBAPTHD

4) CBSI3aHBI C pACIIMPEHUEM [IPUMEHSEMOr0 OCHOBHOTO KaIluTana

Kefic-3anaHus, cocTosIIIMe U3 OMHCAHUS CHTYAllHH H BONPOCOB K Heil.

Keiic 1

B rocymapctBe ApeHus ypoBeHb HH(IIALMH 3a MOCISAHIE TPU rofa cocTaBi coorBercTBerHo: 100 %, 130 % u
II0 HTOraM Tekymero roxa — 150 %. PeanbHbli ypoBeHs 00beMa IPOU3BOJCTBA 32 PACCMATPHBAEMBIH ITEPHO]] CHH-
3UIICS B ISITh pa3 M CTAOHIN3UPOBANICS B 3TOH TOUKe. BenuunHa rocyjapcTBEHHOTO J0J1ra Ha HAayaslo MOCIEHEro B
[paccMaTpuBaeMoM Iepuoe roaa pasaa 200 arpam, HOMHHaJIbHAS CTaBKa MPOLIEHTA 10 KOTOpoMy paBHa 35 %.
ICocTostHmE OrO[pKeTa XapaKTepu3yeTcs Takoke TeM, YTO HOMHHAIIBHBIE TOCYAapCTBEHHbIE PACXO/bI Oe3 IIaTexke 1Mo
oOcy)uBaHMIO 1oiara Beipociau Ha 100% U 1o UToraM mocieHero roja coctaBuin 50 arpoB, HOMUHaJIbHBIE HAJIO-
FOBBIC MTOCTYIICHHUS] CHU3MIIICh M COCTaBHIIX 3a HocneHui rox 80 arpos.

3apanue 1:

HomuHanpHas BEIMYNHA CallbJI0 TOCYIAPCTBEHHOTO OFO/KETa JaHHOH CTpaHBI B TEKYIEM IOy paBHA arpoB.
3ananue 2:

DKOHOMHYECKAst CUTYaIHs, CJIOKHBILNAsICS B AP/ICHVH, Ha3bIBAeTCS ...

1) crardusuueit

2) crarnanumei

3) ciaom

4) ecrecTBeHHOW MHIATIEH

3ananue 3:

B M3MepeHHN NTOrOB DKOHOMHYECKO! JEATENILHOCTH 3a TOT WIIM HHOM NEepUOJ BPEMEHH CYLIECTBYIOT HOMHHAJIBHbIE
1 peaJibHBle CTOUMOCTHBIE BelTMYUHBIL. K IOcneHuM oTHOCATCS . ..

YkaxuTe 0JIMH BapHaHT OTBETa

1) ypoBeHb 0e3paboTHIIBI, TeMIT HH(IIIHY, 3HaueHHe KodhduunenTsl OykeHa

2) oO1ast BeMMYHHA JOXOJO0B FOCYAAapCTBEHHOr0 OIO/DKETA, BEIMYMHA IPOLIEHTOB, HAYIINX Ha 00CITy)KHBaHHE
BHEILTHETO J0JITra, U3MEHEeHHE 3apabOTHOMN MIaThl HAGMHBIX PAOOTHHUKOB Oe3 ydeTa N3MEHEHHS yPOBHS LICH

3) TOXOIBI TOCYIapCTBEHHOTO OI0KETa OT TAMOXKEHHBIX MOIUINH, yIUIaYHBaeMble 110 BHEITHEMY JIONTY IPOLICHTHI,
BEITUIATHI MATEPHHCKOTO KalluTala B OyayleM, Ha IIepHOJ] TPeX JIeT

4) ob1e pacxo/ibl TOCYAapCTBEHHOTO OFOJDKETA, MOCTYIICHHS OT YIIAThl KOCBEHHBIX HAJIOTOB, H3MEHEHUE MEHCHIT
M COLMAIIBHBIX TOCOOMH OTHOCHTENBHO MPONUIBIX HEPHOAOB C YISTOM HHJEKCA HHIISIHN

Keiic 2
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ICripoc U npeJyI0’KeHNEe Ha CUIapeThl ONUCHIBAIOTCS

P, =50- P =10+
YpaBHEHHSIMH: d Qd u 4 Qs , re Pd — nena cnpoca, Ps — nena

npenoxenns, Qd — o6bem crpoca, QS — 06beM npemIoKeHns. I'ocy1apcTBO, HMest BO3MOXXHOCTB PEryInpOBaHHS

PBIHOYHOT'O LIEHOOOPA30BaHMS, PEILIHIIO HCIIOJIb30BaTh KOCBEHHBIH METOJ] PEryJIMPOBAHUS — BBECTH HAJIOT B pa3Mepe

2 nen. ExuHUIBI ¢ KaXJ0H eANHUIEI IPOJAHHOTO TOBApA.

Baoanue 1:

[Tono0HOE BMEIIATEILCTBO IOCYJAPCTBA B IPOLIECC PHIHOYHOT'O LIEHOOOPA30BaHUs IIPECIIEAYET LEb . ..

'YkaxxuTe OlMH BapHaHT OTBETa

1) yBenuueHus IpOU3BOACTBA U MOTPEOICHUS CHUIapeT

2) CHU)KEHHMS IPOM3BOJICTBA M IOTPEOIICHUS CUTapeT

3) mojyiepKaTh otpedureeii curaper

4) monepKaTh IPOU3BOAUTENIEH CUTapeT

Badanue 2:

IMomo6GHOE BMEIIaTeIbCTBO TOCYIapCTBA B PHIHOYHOE IIEHOOOpa30BaHHE IPHBEET K CIIBUTY KPUBOH u
PaBHOBECHOTO 00bEMa IIPOJIaXK.

IBbiOepuTe HE MEHee IBYX BApUAHTOB

1) cokparieHuio

2) IpeIuIoKEeHNsI BIIPaBO BHU3

3) yBEIUYCHHUIO

4) IpeUTIoKEeHNSI BIICBO BBEPX

3ananue 3:

B pe3ynbTaTe rocy1apCTBEHHOTO BMEIIATEIBCTBA B IIPOLIECC PHIHOYHOTO [IEHOOOPa30BaHUs TyTeM BBEICHUS HAJlOra

OroKeT OyzeT ToMoHeH Ha cymMMy _ JieH. Ejquan.

Keiic 3.

3BecTHO, 94TO B OOIIECTBEHHOM KM3HA SKOHOMHYECKHE OTHOIICHHS 3aHUMAIOT 0C000€ MeCTO, (POPMHUPYST CBOMM
lcoztep)kaHNEM, B TOM YHCIIE, TUIT SKOHOMHYECKOW CHCTEMbI. DKOHOMHUKA KaK XO3siICTBEHHas! JIESITEIBHOCTD O0IIEeCT-
Ba IMEET CBOM MPHYUHBI K OCOOCHHOCTH, SIBIISIOIIMECS IPEAMETOM M3y4CHHsI MHOTHX YUCHBIX Ha MPOTSHKEHUH 10~
(CJICTHHX THICSYEIICTHIA.

Bamanne | (ykakuTe OAMH BapUAHT OTBETA).

(OCHOBHO# PUYMHON BO3HUKHOBEHHUS U PA3BUTHUS SKOHOMHYECKUX OTHOLICHHUH SIBIISIETCS Oospleit yac-
[T O1ar, Ha3bIBAEMBIX SKOHOMHYIECKHMH.

BapuaHTBI OTBETOB:

1) penxocts

2) HeorpaHWYEHHOCTh

3) ncueprnaemocthb

4) matepranbHast hopma

3ananue 2 (BbIOEpHTE HE MEHEE ABYX BapHAHTOB).

[MprmepaMu SKOHOMHYECKUX OJ1ar, KOTOPBIE OTIIMYAIOTCS] CBOWCTBOM PEIKOCTH, MOTYT CITYXHTb ...

[BapuaHTbl OTBETOB:

1) iecHble pecypesl

2) KOHIMIHOHED

3) conmeunsIi cBET

4) Bo31yx

3ananue 3 (yCTaHOBUTE COOTBETCTBHE MEXAY O0BEKTAMH 3aJJaHHs M BapHaHTaMH OTBETA).
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'YcTaHOBHTE COOTBETCTBUE MEXK/y HA3BaHUAMMU CTaJ(Hil OOIECTBEHHOIO IPOU3BOJICTBA U UX COJICPIKAHHEM.

1. Ilpou3sBoacto

2. Pactipenenenue

3. [Torpebnenue

IBapuaHTbl OTBETOB:

1) nporiece co3maHus MOJE3HOTO MPOAYKTA

2) onpeiesneHne JOIU KaX/I0ro YeoBeKa B IPOU3BEACHHOM MPOJIYKTE

3) BCronB30BaHKe CO3/IaHHBIX MATEPUANIBHBIX U AYXOBHBIX OJ1ar H YCIIyT /Ul YIOBJIETBOPCHHUS YEIOBEYECKHX 10~
[rpebHOCTEI

4) mporiecc 0OMeHa OHUX NPOJLYKTOB Ha JPyrue

Keiic 4

ICpeHsisi CTOMMOCTh OCHOBHBIX CPEACTB IMPEANPHUATHS 110 TPYIINa B TEKYIEM roay cocTaisuia (B MiiH. Py0.): 31a-
HUSL — 25, COOpY)KEHUsI — 5, MalllMHbI K 000pyoBaHue 50, B TOM YKCIIE yCTaHOBICHHOE B Havase roga - 10.
[Hopma amMopTH3anuu AJ1si IACCUBHOM YacTH cocTaBisieT 5%, st akTuBHOM — 15%. MeTtox aMopTH3aluu — JIMHeH-
Hb1d. st HoBoro. PaGoratomero 1 rox 060pyaoBaHust, IPUMEHSETCS METO/ CYMMBI YUCIIE JIET.
[YucineHHOCTh PabOTAIOIMX HA MPEANPUSTUY NIPUBECHA B TaOIULIE:

[Kareropus

|YuCIeHHOCTD, Yell.

CpennemecsiuHas 3apaboTHas 1iara, pyo.

(OcHOBHEIE paboune

50

25000

BcriomoraTensHEIe pabodne

30

22000

IPyxoBoauTenn

10

40000

ICriennanucTs

12

35000

Cryxarmue

2

20000

ICTpaxoBble B3HOCY B TOCYIapCTBEHHBIE BHEOIOKETHBIE colnaibHbIe (oH Bl — 30%.

ConoBoit 06beM npoussoacTsa coctaisier 1000000 exnann npoxykuyu. Ha Ipou3BOACTBO €MHHIBI IPOIYKIIHI
3aTpadyeHo CHIPbs, MATEPUAJIOB B U SHEPIeTHUYECKUX PECYpCOB Ha cymMmy 152 py0. [Ipoune 3aTpathl — B CTPYKType
cebecTonMocTH cocTaBsIOT 20%.

Best mpotykiust Obuta peain3oBaHa 1o cpeiHei meHe 250 py6. 3a eauHuIy.

Paccunraiite ()OHIO0TAAYY, IPOU3BOIUTENBHOCTD TPY/A, CEOECTOMMOCTD €MHUIIBI TPOAYKIINHU, TPHUOBLIb MPEANpH-
SITHSI, KpUTUYECKHH BBIYCK (OIS YCIIOBHO-TIOCTOSIHHEIX PacXooB — 25%), peHTabenbHOCTh IPOTYKIHH.

3HaTh

-cucteMy (PMHAaHCHPOBAHUS
WHHOBAalMOHHOI esTeNb-
HOCTH B pa3iIM4HbIX cepax
JKU3HEICSITEIbHOCTH;

Teopemuueckie 60npocwl :
1. IToHsITHE M SKOHOMHYECKOE COJIEPIKaHUE PE3YIBTATOB HAYYHON U HAYYHO-TEXHUYECKOH NEeATEbHOCTH.
2. DKOHOMHYECKHE OKA3aTellH, XapaKTepU3yIOIUe HAYIHYIO 1eITeIbHOCTb.

3. Kiaccudukanus Hay4HO-TEXHUYECKOH NPOIYKIIMHU 110 SKOHOMUYECKHM KPUTEPHUSIM.

[TponBmxeHNe HAyYHON MPOTYKIIUH
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-IIPUHLHIIBL, (POPMBI 1
MeTo/Ibl (PHHAHCHPOBAHUS
HayYHO-TEXHHYECKOII IIPo-
JIYKLIH.

- CPEeICTBA U METO/IbI CTH-
MyJIHpPOBaHHMS COBITA IPO-
JYKLIUH.

4. Victounuky (pMHAHCHPOBAHUS MHHOBAIIMOHHBIX IIPOCKTOB.

5. ®opMbl (PUHAHCHPOBAHKSI HHHOBALIMOHHOW JIEATENbHOCTH.

6. ©OpMEBI TOCYIapCTBEHHOH MOAEPKKH HHHOBAITHOHHON JIEATEILHOCTH.
7. HeTpaiuiMOHHBIEMEPBITOCYAaPCTBEHHOMITOIEPKKH.

YMets

-aHAJIM3UPOBATH SKOHOMHU-
YECKYI0 ¥ HAYYHYIO JIUTE-
patypy;

-aHAIIM3UPOBATH PHIHOK
HAY4HO-TEXHHYECKOU pO-
JyKLIUH;

-paccUUTHIBATH IKOHOMHYE-
CKHE MOKa3aTeNu CTPYK-
TYPHOT'O TO/APA3CICHHS
OpraHH3alHH;
-aHAJIM3UPOBATH CYLIECT-
BYIOLIME U TIOTEHIUAIIbHBIE
3aIpOCkl OTPEOHUTENCH,
BO3MOYKHOCTEH CO3JJaHHs
LIEHHOCTEH U1 oTpeduTe-
IS C yIeTOM OCOOEHHOCTEH
JKU3HEHHOTO IMKJIA IIPO-
JyKLIUH ¥ TEXHOJIOT U,
-IIPOU3BOAUTE OLICHKY
9KOHOMHYECKOTO ITOTEH-
1yana MHHOBALUH, 3aTpaT
Ha pean3anyio HayqHo-
HCCIIeIOBATENbCKOTO IIPO-
€KTa;-yMETh ONpPEeiATh
CTOMMOCTHYIO OLIEHKY
OCHOBHBIX PECYPCOB U
3aTpaT N0 peaan3alyuu
IIPOEKTA;

- HAXOJUTh ONTHMAJIbHbIC
PeLIeHUS IPU CO3IaHUH
MHHOBALMOHHOW HayKOEeM-
KO NMPOJYKIHUH C YIETOM
TpeOOBaHMUiT KauecTBa.
CroumocTH, CpoKa HCHOJ-
HEHWs, KOHKYPEHTOCIIO-
COOHOCTH M 3KOHOMHYE-
CKO#l 0€30MTaCHOCTH.

IIpaxmuueckue 3a0anus:

TToaroToBKa JOKIa0B-IIPE3EHTALUI Ha PEIOKEHHBIE WIIH CAMOCTOSATENbHBIE TEMATUKHU:

1. TloHsTHe HAYIHOHN AEATENHHOCTH, TIOKA3ATEIH €€ XapaKTePH3YIOIIHe, HCTOUHUKH (DHHAHCUP OBAHHSL.
2. IIpoOneMbl aHaNN3a PHIHKA HAYIHO-TEXHUUECKOH MPOTYKIHH.

3. Hay4qHo-TexHMUeCKast IPOIYKINS KaK TOBAp 0COOOT0 poja.

4. Ilponecc MpoU3BOJICTBA, PEATH3ALIMH U UCTIOIb30BAHUS HAYYHO-TEXHUYECKON TMPOTYKIIUH.

5. Kimaccuduxarys HayqHO-TeXHHIECKOH MPOIYKIIH IT0 SKOHOMUIECKAM KPUTEPHSIM.

6. Opranu3zanus 1 IJIaHUPOBAHUE MPOJBHKEHHSI TOBApa U ITyTH €T0 COBEPILEHCTBOBAHUSL.

7. CpencTBa 1 METO/IbI CTUMYJIMPOBAHHUS COBITA MPOTYKILIUH.

8. IIpuHIMIEL, GOpMBI N METOAB! (PUHAHCHPOBAHHS HAYTHO-TEXHUUECKOMN MPOTYKIHH.

9. crounnky GUHAHCHPOBAHNUS HAyYIHOH, HAYYHO-TEXHUIECKONH M HHHOBALMOHHOM JeSATeTbHOCTH.
10. ®opmbl rocy1apCTBEHHOM MOIEPKKH HHHOBAIIMOHHOM AesTensHoCTH B Poccun.

11. ITpon3BOACTBEHHBIH MPOLECC U OCHOBHBIE MPUHIIUIIBEI €70 OpPraHU3aLUH.

12. TTopsiok 1 0COOEHHOCTH BBIIOJIHEHHS HAYIHO-UCCIIEOBATENBECKHUX PaboT 110 TOCYIapCTBEHHBIM KOHTPAKTaM.

Bnaners

-crroco0amMu OLCHUBAHUS
3HAYMMOCTH H TIPaKTHYC-
CKOM NPUTOTHOCTH MHHO-

Teopueckue (UHOUBUOYATbHBIE) 3A0AHUSA
1. Pa3paboTka KOHIENIMK (METOAUKH) CTUMYJTHPOBAHUS COBITA KOHKPETHOW HAayYHO-TEXHHUUYECKOH NPOIYKIIMH.

2. Pa3pa6o1'l<a KOHICITIUH (MeTOI[I/IKI/I) OIICHUBaHUA 3HAYUMOCTH U HpaKTH‘{eCKOﬁ TIPUTOAHOCTH KOHerTHOﬁ HWHHO-
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BALMOHHOM MPOIYKLIUH;
-METOIaMHU CTUMYJIHPOBa-
HUS COBITa MPOIYKIIHH;
-pacyeToMm LieH HHHOBALH-
OHHOTO MPOJYKTa,;
-COBPEMEHHBIMH METO/IH-
KaMH pacuera U aHaJlh3a
MoKa3aTelIel 1 MHIMKATO-
POB, XapaKTEepU3YIOIIHE
HMHHOBALHOHHYIO JESTENb-
HOCTb MIPEINPUATHS U BO3-
MOYHOCTH PeaTU3aLuu
HMHHOBAIMOHHOTO TIPOEKTa;
- METOJIUKOM OIpeaeneHus
LIEHBI Ha OA3UCHYIO, YIIy4-
LIAIOIIYIO H PALHOHATH3H-
PYIOLIYIO HHHOBAIIHUIO.

BALIMOHHOM MPOYKLIUH.

OK-4 crioco0HOCTHI0 HCIOJIb30BATH OCHOBBI NPABOBbBIX 3HAHU

i B Pa3IHYHBIX c(l)epax JKU3HEACATECIbHOCTH

3HaTh

OCHOBHBIE TIPaBOBbIE TIOHS-
THS,

OCHOBHBIE HCTOUHUKHU
MpaBa;

ITpyHIMIE TPEMEHEHHS
IOpUANYECKOI
OTBETCTBEHHOCTH

BHooNoaRrwNE

0.
1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

\llepeuens 60npocoe 014 n0020MOGKU K 3auemy:

INonsTHE, IPU3HAKYU TOCYAAPCTBA

®dopma mpaBIeHUs: HOHATHE, BUABI

dopma rocyapcTBEHHOTO YCTPOWCTBA: TOHITHE, BU/IbI

T'ocynapCTBeHHBIH peXKUM: TOHSTHE, BUIBL.

Koncrurynus Poccuiickoit deneparum — OCHOBHOM 3aKOH TOCy1apCTBa.

®dopma nmpasnenus Poccuiickoit denepanu.

Cucrema opraHos rocyapcTBeHHol Biact B Poccuiickoii denepanuu.

IIpesunent Poccuiickoit denepanuu.

®Denepanbaoe Cobpanue Poccuiickoit deneparmu.

IMpasutensctBo Poccuiickoii denepanun.

Cucrema cynos B Poccuiickoii ®enepanum.

OcobenHoctH (enepaTuBHOro ycrpoiictsa Poccuu.

INonsTHE N CYIIHOCTB IIpaBa.

Hcrounuku npasa.

Cucrema 3akoHoaarenbcTBa Poccuiickoit @eneparn. HopMaTUBHO-TIPaBOBBIE aKThl, UX BUJIBL.
OTpaciu poCCUICKOro Mpasa.

IpaBonapymeHue: NOHATHE, TIPU3HAKH, BUJIBL.

IOpunmyeckas OTBETCTBEHHOCTD, IOHATHE U BUJIBL.

IIpenmer 1 MeTO rpaXKIaHCKOTO HpaBa.

CyOBeKTHI U 00BEKTHI 'PAXKIAHCKOTO MPaBa.

TIpaBocOCOOHOCTH ¥ A€eCIOCOOHOCTD (PUIHUYECKUX JIUII.

IOpunmyeckre muua: NOHATHE, BUABL, 0COOCHHOCTH CO3/IaHUS M IPEKPALICHHs e TEIbHOCTH.
I'paxkaaHCKO-TIPABOBBIE CHENIKH, HX BUABI, GOPMBI U YCIOBHS ICHCTBUTEIEHOCTH.
INonsTue mpaBa coOCTBeHHOCTH. Bemuble mpapa nuIa, He SIBIIOMETOCS COOCTBEHHUKOM.
OcHOBaHUS IPUOOPETEHNS IpaBa COOCTBEHHOCTH.

OcHOBaHYS NIPEKpanieHus paBa COOCTBEHHOCTH.

Buibl rpakJaHCKO-TIPaBOBBIX JOTOBOPOB H CHOCOOBI 00ECTICUCHHS X HCIIOIHCHUSL.

ITpaBoBeneHne
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28. HacnemoBaHue 0 3aKOHY U [0 3aBELIAHUIO.

29. 3axmoveHue Opaka.

30.  IIpexpamenue 6paka. [Ipu3Hanne Opaka HEAEHCTBUTEILHBIM.

31. HMmymiecTBeHHbIE IpaBa CYIPYroB.

32.  IlpaBa u 00s5133aHHOCTH POJUTENCH U JACTEH.

33.  AnmMmeHTHbIE 0053aTeNbCTBA (CyOBEKTHI, YCIOBHS U MOPSAOK BBIIIATEI).

34.  JlumieHue pOOUTETLCKHX TIPaB.

35.  IIpeamer TpymOBOro mpasa.

36.  TpynoBoii TOroBOp: yCIOBHS, CTOPOHBI, HOPSIOK 3aKIFOYCHHS.

37.  Ilopsimok mpuema Ha paboty. cnbITaTeabHbIH CPOK.

38.  IlonsTre U BUOBI pabOYEro BpeMeHH

39. Bpewms orabixa

40.  TpynoBast AUCUMILIMHA ¥ OTBETCTBEHHOCTD 3a €¢ HapyIlEHHUE.

41. MarepuaibHas OTBETCTBEHHOCTb pAaOOTHHKA: IIOHATHE, OCHOBAHUS U MOPSIIOK IPUMEHEHHS.
42.  MatepuaibHasi OTBETCTBEHHOCTh PabOTOAATEIIS: IOHATHE, OCHOBAHHUS M IIOPS/IOK TIPUMEHCHHUSL.
43.  Ilpekpaienue TpyI0BOrO JOrOBOpa.

44.  TlpenmeT U METOJ aJMUHHCTPATUBHOIO IIPaBa.

45.  CyOBeKThl a]MHUHHCTPATHBHOTO TIPaBa.

46. TocymapcTBeHHas ciyxOa.

47.  AIMHHHCTPATHBHBIC IIPABOHAPYIICHUS U aJMHHUCTPATUBHAS OTBETCTBEHHOCTh. COCTAB aIMUHUCTPATUBHOIO
pOCTYTIKa.

48.  AIMHHHCTpaTHBHBIC B3bICKaHMs. HanoxeHne aIMUHUCTPATUBHOTO B3BICKAHHUS.

49.  OmpeneneHne rocyIapCTBEHHOM TAHHbL.

50. IIpexmer U METOX YTOIOBHOTO IIpaBa.

51.  IlonsTue npectymienus. Kareropuu npecryrienuii.

52.  CocraB IpeCcTyILICHHS.

53.  YronoBHas OTBETCTBEHHOCTB 3a COBEPIIEHNE TIPECTYIICHUH.

54.  Ilpexmer n METOJ PKOJIOTHYECKOTO TIPaBa.

55.  MCTOYHHMKHM 3KOJIOTMYECKOro MpaBa.

56.  IlpaBo o0Iero u CIeuanbHOTO PHPOIOIOIH30BaHHS.

YMets

OpUEHTHPOBATHCS B CUCTE-
Me 3aKOHOJIAaTENNbCTBA;
OmnpeznernsTs COOTHOLICHNE
IOPHINYECKOTO COAepxKa-
HUS HOPM C peaIbHBIMH
COOBITHSIMHU OOIIECTBEHHOM
KU3HU;

PaspabaTbIBaTh JOKYMEHTHI
MIPaBOBOTO XapaKTepa;
IIpuobperatsb 3HaHUS B
obacTu mpasa;
KoppekTHo BBIpaxaTh,
apryMEHTHUPOBaHO 0OOCHO-
BBIBATh CBOIO FOPH/IHYC-
CKYIO ITO3HLIUIO

\[Ipumepnole mecmel:

1. OpraHbl 3aKOHOJATENBbHON BIIacTH B POCCHE TT0Apa3/eNsrOTCs Ha IBE KaTerOpUr
I denepanbHBIC M pErHOHATBHBIE

— denepanbHble U MyHUIIUTIATBHbIE

— oO11IHEe U CrieraIbHbIE

— IIOJIHOMOYHBIC ¥ PETHOHAJIbHBIE

2. EIMHCTBEHHBIM KPUTEPHUEM OTTPaHUYEHHUSI a[MHHUCTPATHBHOTO [IPABOHAPYILIEHHUS OT MPECTYIUICHHUS SBJIsI-
eTcst

|- cTerneHp 00LIECTBEHHOM OMAaCHOCTH

— (hopma BUHBI

— 00BEKT MoCsTaTe/IbCTBa

— 00BEKTHBHAS CTOPOHA AIMUHUCTPATHBHOTO TIPABOHAPYIICHHUSI

3. He siBisieTcst OCHOBaHHEM JUIs OTKa3a rPaXKIaHMHY B JIOIYCKE K FOCY/IapCTBEHHOM TaiiHe
|- ero BpeMeHHast HeTPYJ0CIIOCOOHOCTh

— mpu3HaHKe CYIOM IpaskaHHHA HEJIEeCIOCOOHBIM
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— IpU3HAHKE €ro 0c000 ONACHBIM PELUAUBUCTOM
— HaJMyKe y Tpa)kIaHuHA CYAUMOCTU

4. 3a HapyIIeHHe IUCUUIUINHBI TPyIa K pabOTHUKY MOXKET OBITh MPUMEHEH (-0)
I~ BBITOBOP

— JIHnIeHre cBOOOBI

— wrpad

— mpeaynpexaeHue

\lIpumepnvle npakmuyecKue 3a0aHus

Mcnonb3ys crateu Koncturyuuu Poccuiickoit @enepanuu, cocuntaidte Koam4ecTBo cyobekroB Poccuiickoit Pene-
panuu: pecryOiiK, Kpaés, o0yacTeil, aBBTOHOMHBIX OKPYTOB, aBTOHOMHBIX 00JIacTeii, TOpOIOB (heliepalibHOrO 3HaAUE-
[HHS.

'Ykaxxute, Kakue HOBbIe CyOBbeKThl Poccuiickoit @enepaiyu nosBUIIMCH 3a MOCIIEIHEE BPEMSI.

AprymMeHTHpY#iTe CBOii 0TBeT O cchblIKoi Ha ctatbu KoncTutyuuu Pd.

Bnaners

IpakTHYECKUMH HaBBIKAMH
aHaIIM3a ¥ pa3penieH s
FOPUMYECKUX CUTYALHIA;
ITpakTHYECKUMH HaBBIKAMH
COBEPIIECHHS IOPUITIECKHX
JIEHCTBHI B COOTBETCTBHH C
3aKOHOM;

HaBblkamMu cocTaBIeHAS
TIpEeTeH3HH, 3as1BIeHuUll,
xaJob 1o (akTy Heucrmon-
HEHHS WM HEHaUIeKAIIEro
UCHOJIHCHUS TIPaB;
Crocobamu coBepIIeHCT-
BOBAHUS IIPABOBBIX 3HAHUH
Y yMEHMH IyTeM HUCIONb30-
BaHUS BO3MOXKHOCTEH HH-
(hopMaIoHHOH cpesibl

Ipumepnvie npakmuueckue 3a0anus:

CocTaBbTe TEKCT 3aBEIaHMs, BKIIIOUHB CIIELYIONINE YCIOBHS:
- HECKOJILKO HACJIEJHUKOB

- OZIHOTO HACJIEHUKA 110 3aKOHY JIMIIUTh HACIIEICTBA

- OIIpEeNUTH 3aBeLIaTeIbHOE BO3TI0OXKEHHE

- ONIPENIENUTH 3aBENIATENbHbIN OTKa3

3HaTh

- OCHOBHBIC TIOHATHUS 1
omnpeeneHns $eneparbHo-
ro 3akoHa «O HayKe U ro-
CyJlapCTBEHHOI Hay4HO-
TEXHUYECKOM MONUTHKE;

- OCHOBHBIC TIOHSTHUS
OIIpeIeTIeHN -
thenepanpHOro 3aK0Ha 00
HMHHOBAIlHOHHOM JeSTeNb-
HOCTH U O TOCYapCTBEH-
HOW MHHOBALIMOHHOM MOJIH-
THKE.

TeopemuuecKue 60npocyL:

1. TToHsTHE M IPaBOBOE COZIEPKAHHE PE3YIIBTATOB HAYYHON M HAYUHO-TEXHUYECKON JIEATEIIBHOCTH.

2. Busibl OXpaHHBIX TOKYMEHTOB HHTEJUICKTYalbHONH COOCTBEHHOCTH.

3. Bubl HAyYHO-TEXHHUYECKUX YCIIYT.

4. TTonsiTie N300peTaTeNbCTBA M H300PETEHMS.

5. [loHsTHe M300peTaTeNbCTBA U MOIE3HON MOJICIH.

6. ['ocynapcTBeHHas periCcTpalys HaydHbIX Pe3yJbTaToB.

7. OCHOBHBIE LIEJIH ¥ IPUHIHIIBI TOCYAAPCTBEHHOH HAYIHO-TEXHUIECKOH ITOJUTUKH.

8. DopMBI TOCYJAPCTBEHHOMN MO/ICP)KKH MHHOBALIMOHHOW JIESTEILHOCTH.

9. HerpainimoHHbIe MEpbI FOCYIapCTBEHHOW TTOIICPIKKH.

10. OcHoBHOe coneprkanue enepanbHoro 3akoHa «O HayKke ¥ TOCYIapCTBEHHOW HAyYHO-TEXHUYECKON MMOIUTHKE.
11. OcHOBHOE cojiepkaHue (eepaabHOro 3aKOHa 00 MHHOBAIIMOHHOM AESTENFHOCTH U O TOCYAapCTBEHHON HHHOBA-
IIMOHHOM MOJINTHKE.

[[IponBIrkeHHe HAYIHOU MIPOAYKIIMHA
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Ymerb - QHAJTM3UPOBATh, HHTEP- \lIpaxmuueckue 3a0anusi:

MPETUPOBATH U PUMEHsTh |[[I0ArOTOBKA JOKIAI0B-TIPE3CHTALMI Ha MPEIOKEHHBIC HIIM CAMOCTOSTEIbHBIE TEeMATHKH:
HOPMaTHBHO-TeXHHYECKYy0 |l. Opranu3anys U IIaHHPOBAHKE TPOJIBUKEHHUS TOBapa M MyTH €r0 COBEPLICHCTBOBAHMSI.
JIOKyMeHTaluo B obnactu 2. @opMbl rocyJapCTBEHHOM MOIEP)KKM MHHOBALIMOHHOM JiesiTeNbHOCTH B Poccun.

HAYYHO-TEXHUUECKOH Mo-  [3. OcOOEHHOCTH Hay4HO-TeXHHYIECKO moauTuku B Poccuiickoit deneparmu.
JIUTHKA 1 HHHOBaMOHHOH 4. ITopsIoK M 0COOEHHOCTH BBIIOIHEHUS HAyYHO-UCCIIEI0BATEIECKHX PabOT 110 TOCYAapCTBEHHBIM KOHTPAKTaM U
JIeATETbHOCTH rpaHTaM.

5. HopmaTHBHO-TeXHHYECKas! TOKYMEHTAIHS B 00J1aCTH HHHOBAIIMOHHON HayYHO-TEXHHUYECKOM ACSTEIHHOCTH.

Bramers - 3HAHHUSIMH O TOCYapCT-
BEHHOH Hay4YHO-
TEXHUYECKOH MOIUTHKE
Poccun, rocynapcTBeHHOM
MHHOBAaLMOHHO! IOJIUTHKE,
a TaKoKe HHCTPYMEHTaMH
3¢ HeKTUBHOTO IPpUMEHe-
HUS 9TUX 3HAHUH Ha IpaK-
THKE

Teopueckue (UHOUBUOYANbHBIE) 3A0AHUS:

1. Ananutuueckuii 0030p rocy1apCTBEHHOW HayYHO-TEXHUYECKOH MoauTHKU Poccuu.

2. AHanuTHYECKHH 0030p rocyAapCTBEHHOM MHHOBAIIMOHHO MOJIUTHKH.

3. OcoOeHHOCTH IPUMEHEHUSI TOCYIapCTBEHHON HayYHO-TeXHUYECKOH (HHHOBAIIMOHHOIT) TOJUTHKH Ha IPAKTHKE

OK-5 crnocooHOCTbIO K KOMMYHHKAaLUA B yCTHOﬁ M MUCbMEHHOMH (l)OpMaX Ha PYCCKOM U HHOCTPAHHOM #I3bIKAX JJIfl PELICHUH 3a1a4 MEKITUYHOCTHOI0 U MEKKYJIbTYPHOI0 B3aNMO/IelCTBUSI

3HaTh Jlexcnueckuii ¥ rpaMmMaTH- |AHITIMHCKUN SI3BIK
YECKHUIi COCTaB sI3bIKa Ha
YPOBHE, IOCTATOYHOM Ul [3alIOJIHKUTE MPOITyCK. BbiGepuTe ojH BapuaHT OTBETA.

CBOOOIHOTO TIpOdheccHo- 1. Not all British students’ study at university or college as many of them combine their studies and work.
HaspHOTO o6mIeHust, Teope- |1) full time

THYECKUe U NpakTuueckue |2) part time

ocobeHHOCTH apTHKYIsimy, [3) regularly

npasiIa cocraBieHus ge-  |4) satisfactorily

10BOM Koppecrnionienuuny, 2. Wales is a part of the UK, so one can’t really call it country.

COLMOKYJIBTYpHBIC U MH-  |1) an independent

rBOCTpaHOBeuecKme oco-  [2) a dependent

GenHocTu cTpan uzydaemo- (3) independently

TO sI3BIKa 4) depending . L
3. I saw a ticket on the floor next to a couple of tourists and asked them if it was ... HOCTpaHHBIH s3BIK (aHTTHHACKHH,

. [HEMELIKIH
° 1) more serious Kuii)
2) serious
3) less seriously

4) seriously
. The police little information about the robbery.

1) have
2) has
3) possesses
4) has got
. Who is responsible dealing with complaints?
1) for

e UTe e o o ~ o o o
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° 2) with
3)in
° 4) at
Ymerb CBobGonHo yuyactBoBath B |1. Bribepute perutiky, Hanbosee COOTBETCTBYIOIIYIO CHTYaLlU o0LeHHs. BpiOepuTeoquHBapUaHTOTBETA.

JIHaorax ¢ HOCHTEISIMH
H3y9aeMOro S3bIKa,
IIpunumate yyactue B
JIMCKYCCHH, 0OOCHOBBIBAaTh
U OTCTaHBaTh CBOIO TOUKY
3pEHHsI, IHCATH ICCE WU
JIOKJIAIBI, OCBEIast BOIIPO-
CBI WJIM apTYMEHTHPYS
TOYKY 3PEHUsI

Student A.: «Could you give me your diCtionary for a few hours?»

Student B.: « ».

° 1) Here it is.

° 2) Don’t forget to return it.

° 3) It’s a pleasure for me to give you my dictionary.
° 4) Of course, i’11 give you my dictionary.

2. Receptionist: «Good evening, Madam. Can I help you?»
Guest: « i

° 1) My name is Saunders. | have a reservation.

° 2) One room.

° 3) I want a room.

° 4) 1 will book a room here.

3. Receptionist: «Just a moment, please, while I check. You have a reservation for a three-room suite for tonight»
Guest: « ™

° 1) I’'m afraid there’s been a mistake. I only asked for a single room, not a suite.
° 2) What?! I didn’t ask for a suite.

° 3) You must be kidding me. I don’t need a suite.

° 4) 1 will book a room here.

4. Onpeﬂenme, K KaKOMy BI/II[y JCIIOBOTO I[OKyMeHTa OTHOCHUTCS HpCI[CTaBHCHHLIﬁ HUXC OTpBIBOKI
Dear Sirs,

The quality of our products remain the same — only the finest chemicals are
used. The new prices are for minimum orders of $ 2,000 and are effective as
from 1 January. Immediate dispatch is guaranteed, and we hold ample stocks.

° 1) Offer Letter

° 2) Cover Letter

° 3) Letter of Complaint

4) Resume

5. Pacmonoxure yactu JICJIOBOT'O MUChbMa B MIPABUJIBHOM ITOPAJIKE.
° 1) Mahoney and Milliman, Inc

151 Benson Street
Bronx, NY 10465

° 2) 2 May 2008
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° 3) RBM Manufacturing Company, Inc
421 Ninth Avenue
New York, NY 10055

° 4) Dear Sir or Madam,

° 5) We intend to purchase a new office copier before the end of the fiscal year. We would like to consider and
RBM copier and wonder if you have a model that would suit our needs.

° 6) Yours sincerely,

° 7) William Wilson
Office manager

Brnaners

HaBpikaMu KOMMYHHKAIUH
B YCTHOW M IMCHbMEHHOM
(hopmax Ha pyccKOM U
HMHOCTPAHHOM SI3bIKaX UL
peIIeHUs 3324 MEXIINIHO-
CTHOT'O ¥ MEXKYJIBTYPHOTO
B3aHMOJIEHCTBUS

1. Ilpouumaiime mexcm u 6blnONHUME 3A0AHUA

plasticmaterials

1. Plastic materials are not found in nature. Plastic is formed by extrusion or injection molding under very high pres-
sure. It can be molded into any desired shape. Organic plastics are divided into two general groups: thermosetting and
thermoplastic. The thermosetting group becomes rigid through a chemical change that occurs when heat is applied.
These plastics cannot be remolded. The thermoplastic group remains soft at high temperatures and must be cooled
before becoming rigid. This group is not used generally as a structural material.

2. Plastics are rapidly becoming important construction materials because of their great variety, strength, durability
and lightness. Plastics are light. The benefits of light weight coupled with good strength and absence of corrosion
offer tremendous potential as alternatives to traditional building materials. A given volume of polythene weights less
than one-eighth of an equal volume of iron and less than half of the same volume of aluminum.

3. Plastics are used in the industry and in the household: from rockets and electronics to toys and house ware. Plastic
products offer many advantages over the materials they replace, such as ease of handling, lower maintenance costs
and rapidity of assembly. The insulation and dielectric properties of plastics led to their early use in the electrical
engineering industry, which was followed by special application in mechanical engineering.

4. Using of plastics as materials for a construction in the form of sheets, rods or tubes is substituting the conventional
metals. Plastics offer a lot of properties for the designs. Plastics have now been developed to such an extent that they
can be applied to almost every branch of building, from the laying of foundations to the final coat of paint.

2. Onpedenume, KAKOEymeepIHcOCHUECOOMEEM CINEYEM COOEPIHCAHUIOM EKCING.

IBapnaHTBIOTBETOB:

° 1) The thermoplastic materials are not used in building construction.
° 2) Plastic materials offer few properties for construction designs.

° 3) The thermosetting materials are not used in building construction.
° 4) Organic thermoplastic materials cannot be remolded.

3. 3asepuiume ymeepicoenue coznacno cooepicanuio nmexkcma.
Plastics have found wide application ...

BapI/IaHTBIOTBeTOBi

° 1) both in everyday life and in industry
° 2) because glass is much more expensive
° 3) In traditional building materials

®

4) Because traditional materials are fragile
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4. Omeemvmenasonpoc:
\Why do plastics replace traditional building materials?
IBapuaHTBIOTBETOB:
° 1) Plastics have a lot of advantages over the materials they substitute.
° 2) Traditional building materials are more fragile than plastics.
° 3) Plastics have less strength and durability than traditional materials.
° 4) Traditional building materials are more transparent and rigid.
5. Onpeodenume ocHogHyro udero mexkcma.
IBapuaHTbI OTBETOB:
° 1) Due to their improved characteristics plastics are used in all fields of industry and everyday life.
° 2) The more new plastic materials are invented the more they are used in building construction.
° 3) Since their first invention in the laboratory the development of plastics have been very rapid.
° 4) Plastics can be used at all stages of building from the foundations to the final coat of paint.
3HaTh Jlexcuueckuii u rpammati- [Hemeuxuid si3bik
YECKHUI COCTaB s3bIKa HA
YPOBHE, JOCTATOYHOM JUIA BamomHuTe TIPOITYCK. BBIGepI/ITe OJIMH BapHaHT OTBETA.
CcBOOOIHOTO TPOdeccHo- 1. ... kommunikationsféhig und flexibel zu sein, kann man keine Kontakte ankniipfen.
HaJILHOTO ObIIeHus], Teope- |A) statt b) anstatt c) ohne d) um
THYECKUC U IMPAKTUICCKUE
ocobennocty apTukymsinun, [2. Welche Schwierigkeiten ... mir der Text ...?
npasuia cocrasnenus ge-  |A) werde bereiten  b) wird bereitet c) wird bereiten  d) werdet bereiten
JIOBOW KOPPECHOHICHINH,
COLMOKYIbTYpHBIE U MHH- 3. Wie heifit der Professor, ... Vorlesung sehr interessant war?
rBOCTpaHoBemueckue oco-  |A) denen b) die c) dessen d) deren
GEHHOCTH CTpaH U3y4acMo-
TO sI3BIKA 4. Gestern ... der Deutschunterricht ....
A) hat ausgefallen b) ist ausgefallen c) ist ausfallen d) habt ausgefallen
5. Der Chef fragte, ob die Sekretérin....
IA\) fertig ist mit der Arbeit b) mit der Arbeit fertig ist
C) ist fertig mit der Arbeit d) mit der Arbeit ist fertig
Ymers CB0OOIHO y4acTBOBaTh B |BbIOepuTe pervky, Hanbosee COOTBETCTBYIONIYIO CHTYAI[MU OOIICHHSI.

JIHaNorax ¢ HOCHTEISIMH
H3y4aeMOro sI3bIKa,
IIpyHUMaTh yyacTe B
JIICKYCCHH, 00OCHOBBIBATH
U OTCTAaHBATh CBOIO TOUKY
3pEHMsI, IIMCATH 3CCE MU
JIOKJIaJIbl, OCBEIIasi BOIPO-

1. Lehrer: Die Stunde dauert schon 20 Minuten. Wo waren Sie?
Student:

A) Macht nichts!

B) In der Mensa.

C) Da bin ich!

D) Entschuldigen Sie bitte, dass ich mich verspatete.
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CBI MJI apTYMEHTHPYsI
TOYKY 3peHUst

2. Mutter: ,,Gehe ins Geschift und kaufe Brot bitte!*

Sohn: ,, “

IA) Ich habe alle Hande voll zu tun.

B) Ich will nicht.

C) Gut! Ich kehre in 10 Minuten zuriick.

3. Herr Schmidt: Guten Tag! Hier ist Stefan Schmidt. Ich mdchte bitte Herrn Hoffmann sprechen. Sekretérin:

A) Was? Ich verstehe Sie nicht.

B) Auf Wiederhoren.

C) Moment mal. Ich verbinde.

D) Er will mit lhnen nicht sprechen.

4. PacriostoxkKuTe 4acTH d)aKca B IIPAaBUJIBHOM ITOPSIAKE. BI:I6epI/[Te BapHaHTBI COIIACHO y'KaBaHHOﬁ IocjIe10BaTeIib-
I[HOCTH.

'Von:Frolowa (E)

Fax: 0038/044-260 70 30

An: z. Hd. Frau Teffmer (C)

Fa (A): Seifert gmbh

Fax: 1049/201-44 05 80

MFG (D)Frolowa

Betr.(B): Angebot fiir eine Lieferung von den Ersatzteilen fiir Computer

5. Ompenenure, K KAKOMY BHIY J€IOBOTO MMCbMA OTHOCHTCS MPEICTABICHHbIH HUXKE OTPBHIBOK.

L, .. Sehr geehrte Damen und Herrn!
In der Frankfurter Zeitungen suchen Sie eine Biirokauffrau. Seit Jahren bin ich im Kaufgeschifttitig und habe viele
praktische Erfahrungen ...

A) die Anfrage

B) der Lebenslauf
C) die Bestellung

D) die Bewerbung

Bnaners

HaBpikaMu KOMMYHHKAIIUH
B YCTHOM M MMCbMEHHOH
(opmax Ha pycckoM u
HMHOCTPAHHOM SI3bIKaX UL
penIeHns 3a/1a4 MeXJINYHO-
CTHOTO M MEXKYJITYPHOTO
B3aUMOJIEHCTBHAS

1. IIpolmmaﬁme MeKCcm u 6bINOJIHUME 3A0AHUA

Arbeitspraktikaineuropa

1. Wer mehr wissen will, dem steht zum Beispiel in der Européischen Union (EU) das Programm ,,Leonardo da
Vinci“ (frither Petra 1) offen. Es geht dort um die Berufsbildung Jugendlicher in Europa. Die Teilnahme soll mehrere
'Wochen dauern und am Ende des Aufenthaltes einen qualifizierten Abschluss ermdglichen.

2. Junge Arbeitnehmer oder Arbeitsuchende zwischen 18 und 27 Jahren (Einzelpersonen oder Gruppen), die in der
IAusbildung stehen oder diese bereits abgeschlossen haben, konnen fiir mehrere Wochen ins Ausland fahren. Dort
haben sie entweder kurze Berufspraktika bei einem Elektronikunternehmen in London, oder einen mehrmonatigen
Arbeitsaufenthalt in einem Athener Krankenhaus, oder ein Stipendium fiir einen Kurs in einer der europdischen
Berufsakademien.

3. ,,Man lernt ohne grofle Anstrengung eine Fremdsprache imkontakt mit den Berufskollegen, man bildet sich in
seinem Beruf weiter und erfahrt gleichzeitig viel tiber eine andere Kultur, iiber das Leben und die Arbeit in einem

anderen Land. Und was noch wichtig ist: Man lernt neue Freunde und Berufskollegen kennen, die einem helfen,
kritischer mit sich selbst und den eigenen Vorerfahrungen umzugehen®, meint ein Teilnehmer am Programm ,,Petra
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4. Fer das berufliche Fortkommen ist das Auslandspraktikum natiirlich auch gut. Wenn Europa noch mehr zusam-
menwéchst, werden Arbeitnehmer mit Fremdsprachen- und Auslandserfahrungen am schnellsten guten Stellen fin-
den.

2. Onpedenume, Kaxoe ymeepicoenue coomeemcmeyem co0eplHcanuio mexkcma.
IBapuaHTBIOTBETOB:

A) Fiir das berufliche Fortkommen ist das Auslandspraktikum natiirlich auch gut.
B) Im Ausland kann man sich gut erholen.

° C) Junge Arbeitnehmer lernen ohne grofie Anstrengung eine Fremdsprache imkontakt mit den Berufskolle-
gen

° D) Im Programm ,,Leonardo da Vinci* geht es um die Berufsbildung Jugendlicher in Europa.

3. 3asepuiume ymeepitcoenue co2iacHo cooepicanuio mexkcma.
Die Teilnahme soll mehrere Wochen dauern und ...
BapI/IaHTBIOTBeTOBZ

i A) bildet sich in seinem Beruf weiter und erfihrt gleichzeitig viel tiber eine andere Kultur.

° B) kritischer mit sich selbst und den eigenen Vorerfahrungen umzugehen®.
C) am Ende des Aufenthaltes einen qualifizierten Abschluss erméglichen.
D) mit Fremdsprachen- und Auslandserfahrungen am schnellsten guten Stellen finden.

4. Omeemovmenasonpoc:

Was steht im Programm ,, Leonardo da Vinci“?

A) nur Betriebspraktika und Arbeitsaufenthalt im Ausland

B) das Studium einer Fremdsprache

C) Betriebspraktika und Arbeitsaufenthalt im Ausland sowie ein Kurs in einer der europdischen Berufsakademien
D) eine gute Erholung am Meer

5. Onpeodenume ocHogHyro uoero mexkcma.

BapuaHTBI OTBETOB:

A) Das Programm ,,Leonardo da Vinci“ ist fiir alle Jugendlichen erarbeitet.

B) Das Programm ,,Leonardo da Vinci“ ist fiir die Arbeitslosen zwischen 18 und 27 Jahren erarbeitet.

C) Das Programm ,,Leonardo da Vinci* ist fiir die Besucher der Berufsakademien erarbeitet.

D) Das Programm ,,Leonardo da Vinci* ist fiir die Jugendlichen erarbeitet, die einen Beruf lernen oder gelernt haben.

3HaTh:

- HOPMBI JINTEPATypPHOTO
SI3pIKA B €r0 YCTHON U
MMICBMEHHOH (opme 1
JIOTUYECKUE 3aKOHBI T10-
CTPOCHHS BEICKA3bIBAHUS;

- KOMMYHHMKaTHBHbIE Kaye-
CTBa PEYu B UX CUCTEME; -
CTaHJApPTHbIE MCTOAUKH
CO3/IaHUS Pa3IMYHbIX TH-
TIOB TEKCTOB.

Hepelteﬂb meopemuiecKux 60npocoes K saiemy.

1. S3p1K. DYHKINH SA3bIKA.

2. Hcropust MPOUCXO0XKAEHHS PYCCKOTO S3bIKa.

3. DopMBI CYIIECTBOBAHUS A3bIKA.

4. [TonsTHE A3BIKOBOI HOPMBI.

5. JIuTepaTypHBIif A3BIK Kak BeicHIas (JOpMa HAIIMOHAIBHOTO S3bIKA.
TecTnr:

|. OcHosHbIM Cc80LICMEOM TUMEPAMYPHO20 A3bIKA ABNACMCA:
IA) c)KaToCTh
B) mmpoKxoe UCIoIB30BaHHE TEPMUHOIOTHH

IB) HOpMHPOBaHHOCTh

IPycckuii I3bIK B 9THOKYJIBTYPHOM KOMMY-
HUKaTUBHOM cpere
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") noru4HOCTH

Il. Kaxoti uz nooxo0o6 k npobneme s361K060U HOPMbL AGIACMCS EOYUIUM:

A) corManbHbIi

B) TMHrBUCTHYECKHH

B) nuHamMHuYECKuit

111. Cosoxynnocms npasun, pecnamenmupyiowux ynompebienue cios, NpousHowe ue, npasonucanue, 00pazoeanue
7106 U UX SpamMmamuuecKux opm, couemanue cio8 u NOCMPOeHUe NPEONOICEHUL HAZbIBACMCS ... HOPMOU
A) muTeparypHoi

B) opdoammueckoit

B) rpammaTr4eckoi

") cnoBooOpa3zoBaTeNnbHOM

YMers: - TPaMOTHO U3JIarath, Joru- ([[prMepHbIe NpakTHYECKUe 3aJaHus JUIs 3aUeTa:
YECKHU BbICTpauBaTh, 000c- |l. [aiime oyeHky ucnonb308anuro 1eKCUeckux cpeocms 8 npuseoeHHblx npeodyiodceHusx. Yracume peyesvie ouuoKu
HOBBIBATh COOCTBEHHBIE (HenpasunbHbLL 6b100P C06A, HAPYUIEHIE TEKCUYECKOT COYeMAaeMOCmil, peyesds HedOCMAmoYHOCHb, NIEOHA3M,
BBICKa3bIBaHHUS; masemonozusi u 0p.). Mcnpasome npeonodcenus.
- aHaJIM3UPOBaTh U olleHU-  |1. CTy#eHTHI, POLLIE e JABICHUE U CBAPKY, MOT'YT 3aIlicaThCsl HA 00pabOTKy pe3aHHUEeM.
BaTh cTeneHb 3¢ dexTHBHO- [2. Ha kauecTBO HaNpaBIIeHEl MHOTHE TEMBI, pa3pabaThiBaeMble YICHBIMH.
CTH OOIEHHS; 3. Hama nuayctpus nouty norsana yposeHs CIIIA 1o KoIM4ecTBY BBITYCKaeMBIX H3IEIHH.
- hopmynupoBath peueBble 4. HampasieHue pa3Butus 3KoHOMUKH B XX Beke U y Hac, U Ha 3ara/ie MPUHAJIO JOXKHOE HalpaBlIeHHUE.
HMHTCHIINY KOMMYHHKAHTOB. [S. becena, KOTOpyio MBI ¢ BaMH IIPOBEIIH, MTOAONIIA K CBOEMY 3aBEPLIAIONIEMY KOHITY.
6. B manbHelIeM pa3BUTHH CIOJKeTa HAaC 0XKHaeT HeMAJIo HeOXKUIAaHHOCTEH W HHTEPECHBIX CIOPIPH30B.
7. IlpennonaraeMplii paiioH reoJoropasBeKi H3001I0BajI O0JI0TaMU, HECMETHBIM KOJIMYECTBOM KOMapOB.
8. BeIOpaHHast TeMaTHKa BeChMa aKTyaJlbHA B TAaHHBIH MOMEHT BPEMEHH.
Il. IIpasunsrvie popmbl umeHUMENLHOZ0 NAOEHCA MHOHCECMBEHHO20 YUCIA 0OOUX CYUeCmBUMETbHbIX npedcmasie-
Hol 6 paoax (Osa sapuanma omeemay):
a) JlucrieTdepsl, HOBapEI
0) Kpewmsl, Kynosbt
B) JIMpeKTOpPBI, pEKTOPHI
r) byxranrepsl, 10roBopsIl
Brazers: - HOpMaMH JTepaTypHoro [[IprMep KOMIDIEKCHOTO 3aJaHus 110 KypCy:

SI3BIKA;
- HaBBIKAMH YCTHOTO U
MUCBMEHHOTO U3JIOKCHUSI 1
oopMIICHUS MBICITH B
COOTBETCTBUH C CHUTyalueH
OOIIIEHHs ¥ TUIIOM TEKCTa,
- 3HAaHUSIMH O HOpMax 00-
IIEHUS U CIIOCOOHOCTBIO
po(heCcCHOHATEHOTO MEXK-
JINYHOCTHOTO U MEXKKYJIb-
TYpHOTO B3aUMOJICHCTBUSL.

Ompedaxmupyiime ppaemenm 6sedenust 8 nayunoi pabome «lIlcuxoghusuonozuveckue 0cob6eHHoCmu N08eOeHus
uenosexa npu e2o yuacmuu 6 npouzeo0cmeae pabomy.

B mcuxogu3HOoI0rHIecKoil OleHKe Tpyaa BayKHOE 3HAUCHHUE TIPUIaeTcs TSOKECTH U HalPSDKEHHOCTH TPYAa, ero
6e3omacHocTH. He00X0aMMO OMpeeTUThCs, YTO IS HAC €CTh TSDKECTh TpyAa. KOHedHO ke, TsHKecTh Tpy/aa IIOHnMa-
leM KaK KOJIMYECTBO BBIMOJIHAEMON PaboThI, a BO-BTOPBIX /UL HAC, M TAKXKE It MHOTHX H3BECTHBIX YUCHBIX €CTh
[TaKoe OHATHE — HANPSDKEHHOCTh. OHO 3HAYUT CTENIEHb yYacTHsI CEHCOPHOTO aIlapara, BHUMaHUs, JOJITOBPEMeH-
HO# ¥ omepaTiBHON mamsty u T. 1. Ecin HyKHBI ycI0BHsI, 4TOOBI ObUTa caMast 00JIbIIast IPOU3BOUTEIBHOCTD TPY-
Ima, He0OX0AMMO (HU3MOTOTHYECcKOe 0OOCHOBaHHE TPEOOBaHMUIT K YCTPOICTBY 000pyoBaHMsi, pabodero Mecra, JIu-
[TeTEHOCTH TIEPHOJIOB PaOOTHI M OT/BIXA M BCETO JIPYTOT0, YTO HMEET POIIb 111 paboTocrocobHocTH. ['aBHOE 4TOOB
IPOM3BOAUTENBHOCTD PAOOTHI CTaJIA JIy4Ille, @ TAK)KE HIDKE YCTaJIOCTh JIIO/CH, 9TO, KOHEYHO, PUTM TPYyZAa U PaLio-
HaJIBHBII PEXKIM TPY/Ja U OTABIXA.

OnpenenMcs B HOHUMaHUH CJIOBa PUTMUYHBIN TPYA M CKa)KeM, YTO OH JIaeT YeJIOBEKY C YMOM PacXo/0BaTh HEPB-
HYIO ¥ MBIILICUHYIO SHEPTHIO, TOICP)KUBATh pabOTOCIIOCOOHOCT. A KPOME TOT0, MBI 3Ha€M, 4TO paboTOCHOCO0-
HOCTb MOBBIIIACTCS, €CIM paboTa M OTABIX COYCTAIOTCS 1O o4Yepeau. Ha BTOpOM 3Tare Hallero Mccie0BaHus cKa-
PKEM, YTO €CJIM MBI XOTHM, YTOOBI TPOU3BOIUTEILHOCTh TPY/IA CTAJIA JIyqllIe, HaZ0 IIOMHHUTb O ICHXOJIOTHIECKOM
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(bakTope, 4TOOBI OTHOLICHHUS B KOJUICKTHBE OBLIH XOPOIIHE.

OK-6 cioco0HOCTBIO padoTaTh B

KOJJICKTHBE, TOJJCPAHTHO BOCIPUHUMAA COLMAIBHBIC, ITHUYECKHUE, KOHq)ecCl/lOHaJIbele U KYJbTYPHBIC PAa3THYNS

IPyccknii I3bIK B 3THOKYJILTYPHON KOMMY-

[HUKaTUBHOM cperie

3HaTs: - OCHOBHBIE KPHTEPHU llepeuens meopemuueckux 60npOCoO8 K 3auemy:
addexruBHocTH peueBoro  |1.PeyeBoe obuienue. Kynbrypa peun.
OOIIEHHS U JIOTHIECKHE 2. KoMMyHHKaTHBHBIH aCleKT KyJIbTYPhI PEUH.
3aKOHBI IOCTPOCHUS BBICKA- [3.0THYECKUH aCIeKT KYJIbTyphl PEUH.
3bIBaHUS 4. KoMMyHHKaTHBHBIE KAYECTBA PEUU.
- crenuduKy pedeBoro 5.YcioBuS yeremHoi KOMMYHUKAIIUH.
OOIIEHHS B YCIIOBHSAX MEX- |[TeCThI:
KYJIbTYPHBIX KOHTaKTOB I. I1o0 kynemypou peuu nonumaemcs
- (hOpMBI ¥ METOJIBI PeUeBO- [A) BIageHHEe HOPMaMU JIUTEPATypPHOTO SI3bIKA B €0 YCTHOM U MICHMEHHOI (hopMax;
ro oOmieHust B KoMaHzAe B |B) ncrionb3oBaHue CI0B B HECBOMCTBEHHOM MM 3HAYCHHH;
YCIIOBHSIX HOJUKYJIBTYPHBIX |[B) BBIOOp M OpraHu3amus 3bIKOBBIX CPECTB, O3BOJISIOIIMX JOCTHYb IIOCTABICHHBIX 331a4 KOMMYHHKALIH,
KOHTAKTOB. ") ncTrioNb30BaHKE CIIOB-COPHIKOB U CIIOB-IIAPA3HUTOB.
1. Kakue ¢paxmopul onpedensiom gopmuposarue peuesoeo smukema u e20 ucnoib3068anue?
IA) 0COOEHHOCTH MAPTHEPOB (COLMANBHBIH CTaTyC, 00pa3oBaHue, IPOQeccHs, BO3PACT, MO H T.IL.);
B) curtyarus, B KOTOPOH IIPOUCXOAUT oOIeHHe (Ipe3eHTaIHs1, KOH(EpeHIHs, CoBeIaHue, KaJpoBas becena uap.);
B) BpeaHbIe IPHUBBIYKY;
") BHEIIHOCTh YYaCTHHKOB OOIIICHUSI.
YMers: - QaHAJIM3HUPOBATh NpobOIeMs! [[[prMepHBIe IpaKTHYECKUE 3aJaHus UL 3aUeTa:
oO0IIeHNs] B KOMaH]IE, I. B 3asucumocmu om ocobenHocmeti npeonoiazaemoil ayoumopuu u 3a0a4u pedu me3uc Ha 0OHy U my xHce memy
- OPHEHTUPOBATBCS B MUPE  |(MOdHCem Oblmb chopMyaUposaH cogepuieHHo no-pasHomy. Ilpeonoscume 2- 4 mesuca no Kaxcoou u3z nPeosoHCeHHbIX
KyJIbTYPHBIX HOPM U IIEH-  [npo0aiem max, ymoowl Kaxicowlll u3 HUX Obll OPUEHMUPOBAH HA OpY2YIo ayOumopuio (Vmounume, KaKyio uMeHHo) u
HOCTEH; umen nosmomy opyayio 3a0ayy.
- 0003Hayatk npodnemusie  |1. YTo HYXHO cienath, YToObI HAIll TOPOJI CTANl KPYIHBIM KYJIbTYPHBIM LeHTpoM? 2. KakoBa poiib TeNeBUICHHS B
obnacTn obmmenus B cdepe  |[Hamei xu3Hu? 3. BricTaBka [BETOB - 3HAMeHaTeIbHOE cOOBITHE ce30Ha. 4. [ToueMy MoJoekKb He XOIUT B Teatp? 5.
MEXKYJIbTYPHOI KOMMYHH- |Hy>KHO JI1 IIPH3BIBAaTH CTYACHTOB Ha BOCHHYIO CITyX)0y?
KalliH1 [ IPOTHO3HPOBa-
HUS OyTyImnX COOBITHIA. Il. Kaxue pumopuuecxue npasuna napywaem opamop? B uem npuuuna smux napywenuii? 9mo modicno emy noco-
6emosams O UChpasieHus RON0KHCeHUs?
(B Utanuu Ha oTAbIXe pyccKue 00CYKAAIOT, YTO IoMa ceiyac MacjaeHHIa, BCe eIT OJMHBI M HHOT1a 00BbENaloTCs /10|
[TaKoif CTeNeHN, YTO AeNaeTcs I0X0. VITalbsHIEI HeOyMeBaroT: 4To Takoe OnuHEI? [ToueMy OT HUX Jenaercs IIo-
X0? 3a4eM e UX eAT, eclii 110X0?) Yunutenb MmareMaTuku: Ceifuac s BO3bMy Ha ce0si 4eCTb OOBSCHUTD BaM, YTO
[rakoe GJmH. J{7is OTy4eHHs 3TOTO TMOCIeAHEro Gepercst OKpyKHOCTB B TPH Bepilka B auamerpe. [Tu-3p kBaapar
3aIIOJTHSETCS MACCOM U3 MYKH C MOJIOKOM ¥ APOJMOKaMH. 3aTeM BCE 3TO COOPYKEHHUE ITOJBEPTaeTCs MEUICHHOMY
IMEiCTBUIO OTHS, OT/IENICHHOTO OT HEro JKeJIe3HOU cperoil. UToOBI cienaTh BIMsSHUE OTHS Ha MH-3p KBaJpaT MEeHee
MHTEHCHBHBIM, Xelne3Has Cpesia IOKPBIBACTCS OJCHMHOBBIMU M CTCAPUHOBBIME KHCIOTAMH, TO €CTh TaK HAa3bIBACMbIM
Macitom. TToydeHHast yTeM HarpeBaHHs TAryde-ynpyras CMech BBOJMTCS 3aTeM Yepes3 UIEBO]] B OPTaHU3M Yelo-
BeKa, 4TO B OOJIBIIOM KOJIMYECTBE BPEIHO.
Brazers: - HABBIKAMH TIOCTPOCHHS [TpyMep KOMITIIEKCHOTO 3aJJaHus 110 KypCy:

3¢ eKTHBHOTO OOLICHNUS B
YCIOBUSX MPOQeCcCHOHAIb-
HOI KOMMYHHKAIH

- HABBIKAMH PEYEBOTO
B3aMMOJICHCTBHS HAa OCHOBE

IMoxrorossTe MHGOPMAMOHHYIO pedb (5 MUH.). O60CHYHTE aKTyalnbHOCTh BRIOPaHHOH TeMbl. Mcronb3yiite Bo
BCTYTIJICHHU NPHEMBI TIPUBJICUCHNS BHUMAaHKs ayauTopun. IIpomgymaiite sakmountenbHbie ¢ppassl peun. CocTaBbTe U
coOOIMTE ayTUTOPUH TUIAH PEdr. YUTHTE, YTO Ballla ayAUTOPHS — CITyIIATEIIH TPYIIbL.
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MPUHATHIX B O0LIECTBE
HOPM

- HaBBIKAMH PEYEBOTO
B3aMMOJIENCTBHUS B IOJIU-
KYJbTYPHOH M HOIHATHUYE-
CKOH cpene.

CaMOpa3BUTH

3HaTth OCHOBHBbIE OIpeziesieHust U [TeopeTruyeckue BOpockl:
TIOHATHS JUCIUIIIAHEI - Maiite onpeneneHne KOUIEKTUBA
(rpynma, KomaHza, KoJuleK- |- IepeunicnuTe NpU3HAKU KOJUIEKTHBA
THB) - HasoBuTe OCHOBHBIC OTIHYNS KOJUIEKTHBA OT COLUATBHOM TPYIIIEI
OCHOBHBIC CTIOCOGEI 1 - Tlepeuncnute craauu pa3BUTUS KOJUIEKTUBA
TIPUEMEL OpraungHH“ - BubI KOJUIEKTHBOB
dexrusHOH pabotsi B - XapaKTepHuCTHKa TPYHAOBOIO KOJIEKTHBA
KOMaHzIe (KOJUIEKTUBE
ne ( ) - Db dexTuBHBIE CIIOCOOBI OPraHU3ALNU JEATEILHOCTU B KOJUIEKTHBE
- Headdexrupnbie criocoObl Oprannu3ayi ACSITEILHOCTH B KOJUICKTHBE
- IToHATHS «KOMaHMa» U «TPYIIa»: CXOACTBA U OTIIMYHSL.
- OrmpezieneHre KOMaHABI U €€ POJIb B IEATENILHOCTH OPTaHU3aIHH.
Ymerb paboTath B KOJUICKTUBE,
TOJIEPAHTHO BOCTIPHHUMAsI
[IpakTHUyecKue 3a0aHUs:
COLMaNIbHbIE, STHUYECKHUE, . .
KOH(ECCHOHATHHBIE H 1. OnuiuTe ASHCTBHA YICHOB KOJUIEKTHBA (KOMAaH/Ibl) HA KQKIOH CTaJAUU Pa3BUTUS KOJUICKTHBA
2. VYkakuTe NpU3HAKH TOT0, YTO MEXKIY WIEHAMH KOJUICKTHBA CKIIAIBIBAIOTCS JOBEPUTENBHBIE IIAPTHEPCKUE
KyJbTYpHbIE Pa3THIust
OTHOLIIEHHUS
OCYIECTBIATH AUATHOCTHU- N
3. [puBeanTe MPUMEpPHI U3 TUTEPATYPHBIX MIPOU3BEICHNUH, B KOTOPHIX MOKa3aHa 3()(eKTHBHAs KOJUICKTUBHAS
KY KOJUIEKTHBa (KOMaH]IbI)
e TEILHOCTD WICHOB KOJUIEKTHBA (KOMaH/IbI).
Ha pa3HbIX 3Talax ero .
(yHKIHOHMpOBANTA H 4. ITpuBeuTe IPUMEpEI U3 JINTEPATYPHBIX IIPOU3BEICHHH, B KOTOPBIX II0Ka3aHa Hed(()eKTHBHAS KOJUICKTHB-
YHKIL p Hast AeSATeTbHOCTD YICHOB KOJIEKTUBA (KOMAH/IBI).
nondupare Haubomee 3¢-
(heKTHBHBIE TIPHEMBI KO-
MaHI000pa30BaHUs
Brazmers INpakTHyecKkUMH MeToJaMH  [3aJJaHHsI Ha pelIeHne 3a1ad U3 MpoecCHOHAIBHON 00J1acTH, KOMIUIEKCHBIEC 3a/IaHHS

OpraHU3aIMH COLUATEHOTO
B3aMMOJIEHCTBHS HA OCHOBE
TOJIEPAHTHOTO OTHOIICHUS
K COLMAJBHBIM, ITHHYC-
CKHM, KOH(PECCHOHATBHBIM
U KYJIbTYPHBIM pa3IHIUsIM

1. IMonbepuTe TeCTOBBIE METOIMKH, TIPEIHA3HAYEHHBIE JUIS AUATHOCTUKA MICHXOJIOTHYECKOT0 KITMMAaTa B KOJI-
lmexTHBE
2. Iposeaute B rpymnne MeToauky «CoLMOMETpHs», OXapaKTEPH3yHTe NOITyIHBIIHECS pe3yabTaThl. Ha ocHOBE

IOJIyY€HHBIX JaHHBIX IIOATOTOBETE PEKOMEHAAIINH, HAIIPABJICHHBIC HAa pa3BUTHE COLIHAJIBHOI'O B3aHMOHeﬁCTBHﬂ B

Mccemyemoit rpymme

OK-7 cnioco0HOCTBIO K ¢aM00pra

HHU3AIUA U caM006pa303aHmo

3HaTh

OCHOBHBIE OIPE/ICNICHUS U
TIOHATHS, CBA3aHHBIC C
TEMaTHKOH caMOoOopraHu3a-
LK U caMOOOPa30BaHUs
JIMYHOCTY;

CIIOCOOBI OLICHUBAHHS

Yro Takoe camoobpa3oBanue? B uem ero oranyue ot oOpazoBaHus?

YTO BXOJUT B IOHATHE « CAMOOPTaHU3ALMS ACITCIBHOCTHY?

Yro Takoe caMOpa3BUTHE JIMIHOCTH?

Kakne TMYHOCTHBIE KayecTBa YeJIoBeKa CIOCOOCTBYIOT €r0 CaMOOPTaHU3alllN U CaMO0OPa30BaHNIO?
Kakne IM4HOCTHBIC Ka4eCTBa YEI0BEKa SBISIOTCS MPEMATCTBHEM I €r0 caMooOpa3oBaHus?

Kakue Hanbosnee pacnpocTpaHeHHbIE CrIoco0bl caM000pa30BaHsl YEIOBEKA BbI 3HaeTe?

CaMOpa3BUTHUA

00pazosamenbHOU NPOSPaAMMbL

[TeXHOJIOTHsI KOMaHI000Pa30BaAHUS 1

TexHOMOTHS KOMaHZIOOGpaSOBaHI/ISI n
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CBOMX JINYHOCTHBIX Ka-
4eCTB,

Croco6s!I caMoopranu3a-
LHH U caMOOOpa30BaHuUs
JIMYHOCTH

Ymers HaMe4aThb IyTH U CPECTBa
[IpakTHyecKue 3a1aHus:
caMOOpraHU3alluH H CaMo- .
0BPAZOBAHIA: 1. ITpuBenuTe NpUMEpPH] HE MEHEE IISITH KU3HEHHBIX CUTYallUi, KOTOpble MOTYT CTUMYJIUPOBATh CAMOOOPa30-
P ? BaHKME YEJIOBEKA.
HoOUpaTh CpeacTBa Olle-
HHBAHIS CEOMX JHUHOCT 2. Ilon6epute He MeHee TpeX TECTOBBIX METOAUK, NIPEJHA3HAUCHHBIX I JHaTHOCTHKU JIMYHOCTHBIX KayecTB,
HbIX KaUCCTE: CIOCOOCTBYIOIIMX HU(MIIM) NPENATCTBYIOIIMX CAMOOPTaHU3aluy U CaMOOOPa30BAHUIO YEIOBEKA.
> 3. Paspabortaiite iaH cOOCTBEHHOTO caMO00pa30BaHUs U MOBBIIICHHS IIPO(HEeCCHOHAIFHOTO MacTepCTBa
TTonbupats criocoOb
CBOET0 CaM00Opa30BaHUs
Bnaners criocobamu coBepmeHcT- L. Haiinure B MHTEpHETE CalThI, TIOCBSIICHHBIC BO3MOXXHOCTSIM CaMOOOpa30BaHMUs YeI0BEeKa U CIIocodam co-
BOBaHUsI COOCTBEHHOMU BEpLIEHCTBOBAHMS €ro KBaJH(UKALMKU U MacTepcTBa. Jlaiite XapakTepuCTHKY 3TUM caiitaM. Boibepure u3 HuX T€,
caMOOpraHHU3aluH, KOTOpbIE B OOMbILIEH CTEIEHH COOTBETCTBYIOT BAIllM XKU3HEHHBIM IJIaHAM.
Haseikamu camoo6pazoBa- 2. Hammmmte scce «Mou THIHOCTHBIE Ka4ecTBa, CIIOCOOCTBYIONINE H NIPENATCTBYIONIIE CaMO0OPa30BaHUION»
HUS
3Hath Teopernueckre OCHOBBI MeTozs! paboTHI ¢ HAydHOU M y4eOHOI TuTepaTypoii; ncrons3oBaHus OBM 1 ri1o0ansHEIX ceTeil ai1s moucka, 00-

(yHIaMeHTaNBHEIX (HHU3HU-
YECKHUX SBJICHUH, OCHOBHbIE
TIOHSTHSI, 3aKOHBI H MOJIEITN
pa3nenoB GU3NKH: MEeXaHH-
KU, MOJICKYJISIPHOI (hU3HKH
1 TePMOIANHAMHUKH, JJICK-
TPOJUHAMHKN U MarHeTU3-
Ma, ONTHKH, AaTOMHOHN U
A7IepHOH PU3NKH, PU3HKH
3NIEMEHTAPHBIX YaCTHIL.

pabOTKH, GUIBTPALMY U aHATM3a HH(OPMALIUK
Dduzuka, XUMUS, [IPUPOJA U BE3OITACHOCTD.

3ajaHue : OTBETHTE HA BOMPOCHI U CJIENATE BHIBOBI 1O OE30TIaCHOCTH.

1. ITouemy Kydka IoOpoxa HJIU cepa Ha CIIUYKE CTOPAIOT MEIJIECHHO, a B OpY)KEeHHOM MaTPOHE TOT >ke MOPOX
MJIM cepa OT CIMYKH B3PhIBAIOTCS MTHOBEHHO?

2. IToyemy GeH3MH METIEHHO CTOpaeT B (PUTHIIE JTaMITl 1 MTHOBEHHO B3PBIBAETCS B KAMEpE CrOpaHHs JIBUTa-
rensi? B uém omacHocTh mapoB OeH3uHa?

3. IToueMy pUPOIHBIH ra3 MEAJIEHHO CrOPAET B ra30BOM IIMTE M MTHOBEHHO B3PHIBAETCS B KAMEPE CTOPAHHS
ITBUTATEIS I Ha KyXHE / B CITydae YTEeUKH M MOCIIEYIOIIET0 €ro BOCIIAMEHEHHS OT OTKPHITOrO OTHs /?

4. ITouemy B AM3EILHOM JABHUraTesIe TOIIMBO CAMOBOCITIAMEHSETCS, @ B OEH3MHOBOM J[BUTaTelle €0 BOCILIaMe-
HSIOT 2JIEKTPUYECKOH HCKPOH?

5. IToyemy B OOBIKHOBEHHOIT TT€UKe /MM HAa KOCTpe/ Kydka KAMEHHOTO yTJIs CrOpaeT YacaMM, a B KOTEJIbHOM, B
[Takoii sxe 1Mo 00BEMY HeUKe, 3a Yac Cropaet TOHHA yris?

6. IMoyemy MUHEpaBHOM MBUTBIO MOXKHO TYIINTH TT0XKaphI, a OPraHUUYecKast ITbLIb /MyJHasI, XJIOIKOBasl, pe-
BecHast / B3pBIBAETCS OT UCKPHI?

7. INTouemy XBOHHBIE Jieca BO3TOPAIOTCS Yalle, YeM JIUCTBeHHble? OfHa IPHYNHA — BEPOSITHOCTHASL, APYTast —
CYIIHOCTHAsI.

8. Bemnuaiiiyro Bepmnnay 'nManaes — DBepect, BBICOTOH OKOJIO 9 KM, — aJIbIIMHUCTBI HOKOPSIIOT 32 HEZIENIO.
HexoTopsle albIIMHUCTEI Aa)ke He HCIIOb3YI0T KHCIOPOJHbIe IPHOOPHL. Ecii 9T e anbIUHUCTHL OyAyT JIeTeTh B
camonéTe Ha BBICOTE 9 KM M M3 CaMOJIETa TPOM30MIET OBICTpast yTeuka BO3/yXa TaK, 4TO JaBJICHHE B HEM MOHU3UTCS
110 aBJIeHHUs aTMOC(EpPBI Ha 3TOI BBICOTE, TO OHH MCIIBITAIOT CHUIIBHBIC OOH, MOTEPSIIOT CO3HAHUE M MOTYT MOTHO-
HyTh.[louemy? Beap npenan naBieHuit B 000MX CiIydasx OJHHAKOB.

9. AKBaJIaHTHCT HEIpSAET Ha ITyOuHy 40 MeTpoB, Uyepes rmoryaca BCIUTBIBACT U caauTcs B Oapokamepy. B Heit
MOTHUMAIOT JiaBlieHHe 10 3 — 4 aTMocdep U 3aTeM, B TCHEHUH HECKOJBKHX YacoB, CHIDKAIOT JaBJIeHUE B OapokaMepe
ino atmocdepuoro. Eciti He mpozenaTs Takyio Ipouexypy, TO aKBaJaHTHCT MOXKET HOTEPSTh CO3HAHHE MU JaXKe

morn6uyTh. Iloyemy? Benpb B 6apokamepe OH Kak Obl BHOBB IIOTPYXKASTCs HA TAKYIO )K€ IITyOHHY.

MpakTrKy™m pemeHus GpU3NYecKuX 3a1ad
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10. Ecnu caenaTh HECKOJIBKO INIyOOKHX BIOXOB, 3aTEM 3a/€PiKaTh JIbIXaHUE M 00XKaTh IPYAHYIO KIETKY, TO
IMOKHO 3aIIpOCTO MOTEPsTh co3HaHUe. Takoe MOXKET MPOU30HTH Aake NIPH HalyBaHUM PTOM (PyTOOIBHOTO Ms-
1a. [Touemy? Bens (yTOONBHBIN MY — HE CaMOJIET U HE MOABOAHAS JIOZKA.

Ymets KoppekTHO BBIpaxaTh 1 OcyIiecTBIATH OUCK HHPOPMALUH B yIeOHOH M METOANYECKON JIUTepaType U MIIOOAIBHBIX CETSX, IPOBOAUTH aHa-
apryMEeHTUPOBAHHO 000C-  [TH3 HHpOpPMALUH
HOBBIBATh MOJIOKEHUS
npeaMeTHo# obnactu 3ua-  [[IMCAHUE JIBMKEHNW A OU3NMYECKUX OB BEKTOB.
HUS; HCTIOJIB30BaTh (DU3H-
YECKUE 3aKOHBI NIPU aHAIU- |ONMUCaHUE MOXKET BKJIOYATh B ce0s1: TMHAMUYECKYIO XapaKTEPUCTUKY CPE/Ibl U CIIOCO0 JBHKEHHS 00BEKTa B
3€ U pelIeHn: npobiieM HEel, CTATHYECKYIO XapaKTEePHCTHKY / I3BECTHBIE CHIIBI 1 MOMEHTHI /,KHHEMAaTHIECKYIO XapaKTepPUCTHKY /BO3MOXKHBIC
podeCCHOHANIBHOM aesi- M3MEHEHHS CKOPOCTH /.
TEJILHOCTH. [DopMBI OIMCAHHMIT : CIIOBECHAs ; Tpaduyueckast /BeKTOpHAs, TPACKTOPHAs cXxeMa/;anreOpandecKas /ypaBHEHHs U He-
[paBeHCTBa/.
O6vexmot
IABTOMOOMIIb JIBUIKETCS C TOPBI
ABTOMOOMIIb Ha KOCOTOpE
IABTOMOOMIIb JBHIKETCSI B TOPY
[TonBoaHas JI01Ka B ABUKEHUU
[Meperpy3ka Ipy TOPMOXKEHHU
Tepenava ABMKEHUIT B aBTOMOOHIIE
ICamonér B Habope BBICOTHI
JIBIDKEHHE YelloBeKa U 3MeH/OOHNKa/
bamaHCHpOBKa BENOCHIIEANCTA
[lorpy34nk Ha r'yCEHUYHOM X0y
ManeBpbI KOpabIst Ha Bozie
IMaHeBpbl KOCMUYECKON paKeThl
Brazmers IpodeccnonansHbM 361-  |HaBbIkamu oOpamieHnst ¢ HayqHOH 1 y4eOHOH JINTepaTypoil; pemeHns 3a1a4 10 OCHOBHEIM paszienaM (pU3HKH; Ipu-

KOM IpeIMETHOM 00s1acTi
3HAHUS; HABBIKAMHU HC-
TI0JTb30BAHUS TTOTyYECHHBIX
3HAHUH JUIA U3yUYCHHUS IPO-
(UITBHBIX UCIMILINH.

MEHEHHsI OCHOBHBIX (PM3MYECKHUX 3aKOHOB K HCCIICJOBAHHIO KOHKPETHBIX SIBIICHHI U MPOLECCOB; HCIIOIb30BaAHNUS
OBM # r106anpHbIX ceTeit A5 oucka, 00paboTKH, GUITBTPALNK 1 aHATH3a HAYIHOI HH(MOpMAIHH

BJIMAHUE TEPMOAMHAMMYECKUX ITPOLIECCOB HA IIOIOAY.

MeTeoposIord perHCTPUPYIOT COCTOSIHUS IIOTOBI C MHTEpBaTaMU MHHYTHBIMU, YACOBBIMH, CyTOUHBIMH.
'Yuér mecsTKOB, COTEH (PaKTOPOB ITO3BOJISIET IIPOTHO3UPOBATH ITOTO/Y IO BPEMEHH H MecTy. TpH OCHOBHEIX TepMO-
IMMHAMHYECKHX IIPOLecca, IPOTeKas C Pa3HBIMU CKOPOCTSIMH, ONPENEIIIOT XapaKTep MOTOMIBI :
Q KoHBeKTHHBIIT /MACCOBBIiT TIEPEHOC TETLTOTHI /
Q TeruonpoBOAHBIH /MONEKYISIPHEII MEPEHOC TEIIOTHI /
Q PaananoHHBIH / BOTHOBOM MEPEHOC TEIUIOTHI /
(OcHOBHBIE IPUYUHBI U3MEHEHUS IIOTOIBI: COIHEYHOE H3IydeHHe:, CYTOUHOE U TOJJ0BOE BPAIECHUE 3eMIIH, 36MHOE
[TIroTeHMe.
Bananue 1 : Ha pucyHkax n3o0paxeHbl rpaduKy 3aBUCUMOCTH TeMIepaTypbl aTMoc(epsl OT BBICOTHI. [1epBblii rpa-
(UK OoTpaxkaeT cTaHAApTHOE / yCPeIHEHHOE / pacIpeielIeHue TeMIICPATyPhl, OCTAIbHBIC — OTPAXKAIOT PACIpEACICHIEe
[TeMIepaTyphl 1O BBICOTE JUIsI PAa3IMYHBIX KIMMATHYECKHUX 30H. YMEPEHHOMH, MOIIPHOH, 9KBaTOPHAIIBHOM.
Haiinute Ha pucyHke rpaduky TeMneparyp s KaxJ0il U3 epeurcIeHHbIX 30H U 000CHYHTE CBOM BBIOOD C TOUKH
3peHHs TepMOIMHAMUKH.
B xakoe JieTHee BpeMsl CyTOK Hanboliee BeposiTHO oOpa3oBaHue TyMana? B scHyio mwim o6s1aqHyio NOroay TyMaH




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIyp ITnanupyemvle pesyivmamot 00yUeHUs PYKIyp .
KoMnemenyuu 06pazoeamenbHol NPo2PaMMbl

Gonee Bepositer? OOOCHYITE CBOIT IPOTHO3.

3HaTh: TeopeTnueckue OCHOBEI BoIpoch! 1711 CAMOKOHTPOJIS:

¢dyHnameHTanpHeIX Gpuzn- |1 Yro Takoe HU3NYECKHIA IKCTICPUMEHT?

YeCKHX SIBIICHHII, OCHOBHEIE [2. UTo 3HAYNT: U3MEPHUTH QU3UIECKYIO BETHINHY?

TIOHATHS, 3aKOHBI  MOJeNd (3. Ipsimere m3MepeHHs — 9T0 ...7

u3uKu 4. W3mepeHus KOCBEHHBIE — 3TO ...7
5. Cucremarndeckast ommOka BO3HHKAET u3-3a...7
6. ITosiBneHus rpyOBIX OIIMOOK 3aBHCHT OT ...7
7. IIpomaxu B SKCIIEpUMEHTE MOSABJIAIOTCA U3-3a...7
8. Kax nosBIsttoTest cirydaiHple Omuoku?
9. Yro Takoe cpenHee 3HAUYCHHE N3MEPSEMOH BEITNIUHBI?
10.  AOcCOMIOTHAS MOTPEIHOCTh — 37O ...?7 Exnnuis: e€ usmepenus?
11.  Uro Ha3BIBAIOT OTHOCHTENHHOMN morpemHocTsio? Enquane! e€ namepenns?
12.  dopmyna mrst moacu€ra cpefHeKBaAPATHIHON ITOTPENIHOCTH IPH OHOKPATHOM IIPSIMOM H3MEpEeHHH?
13. ®opmyna as moAcuETa CpeIHEKBAAPATHIHOM MOTPEUIHOCTH IPSIMBIX MHOTOKPATHBIX H3MEPEHHNA?
14.  Omubka KOCBEHHOTO H3MEPEHHs MOACUUTHIBAETCS. ...7
15.  ducnepcus — 310...7
16.  JloBepuTENbHBII HHTEPBAT — 3TO ...7
17.  KakoB du3nueckuii CMBICT JOBEPUTEIEHOH BEPOITHOCTU?
18.  KoneuHsblil pe3ynbTaT U3MEpPEHHIA 3aIIMCHIBAIOT B BHAE ...7
19. Yro Takoe npubopHas omudKa U OT Yero OHa 3aBUCHUT?

VYmers: OcymecTBisATh MOUCK He-  |[Ipumep 3amaHust OCHOBEI QU3HIECKOTO IKCTIEUMEHTa 1

o IMETPOJIOTHHI
obxoauMon it mpoBezie-  [OnpeaenuTe, Ha KAKOM PUCYHKE TPpadHK MOCTPOSH NPaBUIBHO

HUS SKCIIEPUMEHTAIBHOT'O

HCcCIeIoBaHNs HHpOpMa- -
A bop o B 3044, B
MM C HCTIONb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB 40 404 b\\
35 Bl J\"'\n
30 204
ae 10
L3 .
. - - 0 . . .
3 ] Sr,cM 0 2 L 6 CM

Paue. 2 Iloctpoesme rpadrosa saprermmocTH

Brnaners: Haseikamu 00paboTkH, ITpumep 3ananus

cucTeMartu3anyy, Kputide- |Onpesenure, Ha KaKOM PUCYHKE BEIIMYHHBI OTIOKEHBI TPABHIIBHO
CKOTO aHanm3a GU3H4ecKon
UH(pOpMAIH




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL
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FPrc 5. OBozHase e OTHIAMEEASIEDD EeECSEEH Ha BOODIFHATHEDD D0

|YueOHas - TpaKTHKa 110 TIONYYeHHIO Tep-
[BUYHBIX MPO(ECCHOHATLHBIX YMEHUH 1
[HABBIKOB

3HaTh Kak npoBouTh HayuHbIE [M3y4ynTe OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY 110 TEME
HCCIIeIOBaHMUS B M30paHHO |OTBETHTE Ha BOIPOCHI
obnactu skcnepuMenTanb- L. CocTaBbTe 00LIYI0 XapaKTEPUCTHKY (U3NKO-XUMUUECKUX METO/IOB aHAJN3A.
HBIX U (MJIH) TEOpeTHIe- 2. KakoBbI 0COOCHHOCTH U 00JIaCTh IIPUMEHEHUS (PU3NKO-XUMHUIECKUX METOJIOB aHan3a?
CKUX (PM3MYECKHX UCCIENO- |3. KakoBbI OCHOBHBIC TIPHEMBI, UCIIOJIb3YeMbIe B (DH3UKO-XMMHUYECKUX METO/IaX aHau3a?
BaHUI C IOMOILbIO COBpPE-
MEHHOM NpHOOpPHOIT 0a3bI
VMeTsn: 4. IIpumensTsb 3aganue
MIOJTy9IEeHHBIE 3HAHHS [T CpaBHHTE (DH3HKO-XMMHIECKHE METOIBI aHAIN3a COCTABbTE CPAaBHHUTEILHYIO TaONIly. Beinenure 1ocTonHCTBA U
aHam3a npooiemM HEI0CTATKH
COBpPEMEHHOMU (pU3UKH B - ATOMHO-a0COpOLIMOHHAS CIEKTPOMETPHS
nporecce - MonexyaspHO-aOCcOpOLIOHHEIN aHAIN3
9KCIEPUMEHTAIBHON 1.
HCCIIEIOBATEIbCKOM
paboThr
5.
Bnaners: 2. Criocobamu - HaBbIky, TOTydeHHBIE IPH U3YYEHHN YKCIIEPUMEHTAIBHOH CIIEKTPOCKOINH, IPUMEHUTH ISl HAITHCAHUS
HCTIOJIb30BaHUS [pedepatoB, 10KIa10B, KypcoBbIX pabot u BKP

MONTYYEHHBIX 3HAHUH JUIs
U3ydeHust TPOQHIBHBIX
JTICIMIIIIMH

3.

Tems pedpeparton

DdusnuecKre OCHOBBI METOJIBI

Ipubopsl: ATOMHO-a0COPOLIMOHHBIN CIIEKTPOMETP

JlabopaTopHoe ¥ccieJoBaHIE TSKETBIX METaJUIOB B IUIIEBIX IPOTYKTaX
JlabopaTtopHoe Hccie[oBaHie TSKEIbIX METaIOB B BOJIE

PwbdpE

OK-8 c1noco0HO0CTBI0 HCII0JIB30BATE METOIbI H CPeAcTBa (pusn

YecKoil KyJIbTYphbI 1151 o0ecnedeHus! OJTHOLECHHOI COUAIbHON H MPO(ecCHOHAIBLHOI /1eATeJIbHOCTH

3HaTh:

- OCHOBHBIE CPE/ICTBA U
METOJIbI (PU3NUECKOTO BOC-

[Iepeuent meopemuueckux 60npocog Kk 3auenty
1. JlaiiTe onpeneneHne MOHATUIO «(pU3ndecKas KyJIbTypa» U PacKpoiTe ero

Ddusnueckas KylIbTypa U CIIOPT
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MUTaHHs, AHATOMO- (PH3HO-
JIOTUYECKHE OCOOEHHOCTH
OpraHM3Ma H CTEICHb
BIIMSIHUS (DU3UYECKHX YII-
pakHeHuil Ha paboTy opra-
HOB M CHCTEM OpPraHH3Ma,;

- OCHOBHbIE CPE/ICTBA U
METO/IbI (PU3HIECKOrO BOC-
[IMTaHHUsI, OCHOBHBIC METO-
JIMKH [IAHAPOBAHUS CaMO-
CTOSITENBHBIX 3aHATHIT IO
(hU3HUYECKOH KYIIBTYpE C
y4IETOM aHATOMO-
(hu3HONTOrHIECcKUX 0COOCH-
HOCTEl OpraHusma;

- OCHOBHBIE CPE/ICTBA U
MeTO/IbI (PU3NUECKOro BOC-
[IMTaHHUsI, OCHOBHBIC METO-
JIHKH [IAHAPOBAHMS CAMO-
CTOSITENBHBIX 3aHATHIT IO
(usuueckoii KyapType ¢
y4IEeTOM aHATOMO-
(hu3HONTOrHIECKUX 0COOEH-
HOCTEH OpraHmusma M opra-
am3arun 30K, ¢ nesnpio
YKPEIUICHHST 30POBBSI,
TOBBIIICHHS YPOBHS (HH3H-
YECKOH ITOrOTOBIEHHOCTH

2. Jlaiite ompeneseHne OCHOBHBIM IOHSITHIM TEOPHH (HH3UUECKON KYIbTYPHI, €€ KOMIIOHEHTaM.

3. Chopmysmpyiite Leib, 3a1a4H 1 OMUIINTE GOPMBI OPraHU3aLUH (PU3HIECKOr0 BOCIIUTAHHUSL.

4. HazoBuTte 3aga4un (GpU3HIECKOro BOCIUTAHUS CTYACHTOB B BY3€.

5. Ilepeuncnure OCHOBHbIC KOMIIETEHIMH CTYCHTA, (JOPMUPYEMBIE B Pe3yJIbTaTe OCBOCHHS M CUUILTMHEI «Du3uye-
CKast KyJIbTypay.

6. Ilepedncinte ocHOBHBIC TPEOOBAHNS, IPEABIBISICMBIE K CTYJCHTY B IIPOIECCE OCBOCHUS AUCIUILIHHEI «Du3ude-
CKast KyJIbTypa».

7. Ilepeuncinure OCHOBHbIE TpeOOBaHMUS, HEOOXOIMMBIE JUIsl YCIICIIHOM aTTeCTallMy CTYIeHTA (II0Jy4EHHE «3aUeTa)
o mucrmiHe «Pu3nueckast KyJIbTypay.

YMeTs:

- IPAMEHSTH [OJTyYeHHBIC
TEOPETHYECKNE 3HAHUS 110
OpraHM3alUK U TUIAHUPO-
BaHUIO 3aHATHII IO pH3nUe-
CKOH KyJlbType aHaTOMO-
(hu3HONTOrHIECKUX 0COOEH-
HOCTEN OpraHu3Ma;

- IPHMEHSTH TEOPETHYIC-
CKHE 3HAHUSI 110 OpraHu3a-
LM CaMOCTOSTEIbHBIX
3aHATHH C y4ETOM COOCT-
BEHHOT'0 YPOBHS (hu3nye-
CKOTO pa3BUTHUS U (pusuye-
CKO¥ MO/IrOTOBJICHHOCTH;
-HCIOJIb30BaTh TECTHI VIS
onpezeneHus GU3nIecKon
TIOJIrOTOBJICHHOCTH C Iie-
JIbIO OpTaHU3AINK CaMO-
CTOSITEIIBHBIX 3aHATHH 110

\llepeuens 3a0anuii Onsa 3auema:

. Kakue merozs! ¢pusnyeckoro Bocnutanus Bbl 3HaeTe? KpaTko ONUIINTE UX.

. B 4em oTnmune ABUraTeIbHOTO YMEHUS OT ABUTATEIbHOTO HAaBBIKA?

. Ilepeunciure ocHOBHBIE (pU3HIECKHE KAUECTBA, JAHTE MM ONpeeICHHS.

. Kaxue ¢popmbl 3ansaTHil HU3MUECKUMU YIIPa)KHEHUSIMH BhI 3HaeTe?

. Yro takoe ODII? Ero 3anaun.

. B uem ormmune O®IT ot crienmanbHO# (pU3HMIECcKOil TTOATOTOBKA?

. Uto mpexcTaiseT coboii CIOPTUBHAS MTOArOTOBKA?

. J1y1st 9ero Hy»KHBI ITOKA3aTeNd HHTCHCUBHOCTH (pU3MYECKHUX HArpy30K?

. Pacckaxxure 00 3Heprosarparax opraHu3Ma MpH BBITIONHEHNH Harpy30K B 30HaX Pa3InYHON MOIIHOCTH?

O 03O L K Wi —
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CmpyKkmypHblil 31eMeHm

OIIPEICIICHHOMY BUJTY
cropra ¢ 03710pOBUTENILHOM
HAaIpaBIEHHOCTHIO, IS
MOATOTOBKH K mpodeccro-
HaJIbHOM JIEATEIBHOCTH

Bnanets:

- CpeICTBaMH U METOAAMU
(hU3MYECKOro BOCIUTAHHUS,

- METOMKaMH OpraHM3aLUN
1 IVIAaHUPOBAHHS CAMOCTOSI-
TEJIBHBIX 3aHATHH 110 QU3H-
YEeCKOH KyJIbTYype;

- METOJMKaMH{ OpTaHU3aIuI
(DU3KYIBTYPHBIX U CHOP-
THBHBIX 3aHATHII C y4ETOM
YPOBHS (pU3HUIECKOIT IO
TOTOBJICHHOCTH U npodec-
CHOHAQJIBHOH JesTeNbHOCTH,
HABBIKAMHU U YMEHUSIMA
CaMOKOHTPOJIS

3adanus na pewenue 3a0au uz nPoheccuoHanbHOL 061ACHU, KOMNIEKCHbIE 3A0aHUS:
1. TITI®IT B cucteme (HpU3UIECKOr0 BOCIIUTAHUS CTYIEHTOB;

2. @akropsl, onpenernstouue [IIDII cTyneHTos;

3. Cpencrsa [IIIDII cTyneHToB;

4. OCHOBBI METOIMKY CAMOCTOSITENIBHBIX 3aHATHI (QH3NIECKUMH YIIPasKHEHUSIMH;

5. InauBuIyansHbIH BEIOOP CIIOPTa WM CHCTEM (DH3HYECKUX YIIPAKHEHHUI.

3HaTh:

OCHOBHEIE ITOHATHS U YHU-
BepCcallbHbIC yueOHbIE e~
cTBUS (pEryIATUBHEIE,
[I03HABaTENbHBIE, KOMMY-
HHKATUBHBIE) B CIIOPTHB-
HOH, (pU3KyIBTYpHOH, 03-
JIOPOBUTENILHOM U COLH-
aJIbHOH MPaKTUKE;

(hopMBI U BUIBI QH3KYIIb-
TYPHOIT AESITETBHOCTH IS
OpraHU3aIKH 310POBOTO
o0pasa >KM3HU, aKTUBHOTO
OTZBIXa U JJOCYTa;

3HAHUE TeXHUIECKUX
MIPUEMOB U IBUraTeIbHBIX
JIeCTBHI Oa30BBLIX BUIOB
CIOpTa;

COBpPEMEHHBIE TEXHOIOTHHI
YKPEIUICHUsI ¥ COXPaHEHUS
3[0POBBSI, IOACPKAHUSL
padoTocnocoOHOCTH, TPO-
(DHITAKTHKH TIpeynpexie-
HHsI 3a00JI€BaHMIMA, CBA3aH-
HBIX C Y4eOHOI U Mpou3-
BOJICTBEHHOH JIGSTENIBHO-
CTBIO;

OCHOBHBIE CITOCOOBI CaMO-
KOHTPOJISL HHIMBHYaJIb-

1. ITokazareneM XOpOLIEro CaMOYyBCTBHS SBISETCS?
'YkazaHue y4uTens

PKenanue 3aHUMATHCS CLIOPTOM

/AHKETUPOBaHUE

'YdeOHast ycrieBaeMoCTh

2. C BO3pacTOM MaKCHMalbHbIE TOKA3aTeNU YaCTOTHI CEPICUHBIX COKPAICHHA:
PacTyT

He menstoTcs

(CHIDKAIOTCS

I3MeHSIOTCSI 110 BpeMeHaM Tojia

3. KT0 B yTOONBHOI KOMaH/Ie MOXKET UrpaTh pyKamu?
bex

[Dopaap

[onxunep

XaBOex

4. JIbDKHBIE TOHKH — 3TO:

ber Ha JTbDKAX 10 AUCTAHIIUN

ICrryck ¢ TOpBI Ha JIBDKaX

Ber Ha JBDKaX cO CTPENbOOH

Katanue Ha JbDKax 3a OyKCHpOM

5. Kak onpenensits mynsc?

[MangpliaMu Ha apTepUH Y Jy4e3amsCTHOTO CycTaBa
['nsinst Ha ceds B 3epKajIo

[TonoXuB pyKy Ha COTHEUHOE CILICTCHHE

(C>xaB MasbIbl B 3aMOK

6. O310poBHUTENBHAS TPEHUPOBKA MO3BOJISIET JOOUTHCS:
MakcuMaIbHOTO paccialneHus

Yaydmenue GU3HIECKUX Ka4ecTB

[Type U CIopTy

00pazosamenbHOU NPOSPaAMMbL

(DJIEKTHBHBIE KYPCHI 110 (PU3HUYECKON KYJIb-
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HBIX IOKa3aTeliel 310po-
BbsI, YMCTBEHHOIT U (Hhu3u-
4ecKoi paboTocrocoOHO-
CTH, HPH3UYECKOTO Pa3BUTHS
1 pU3MIECKUX Ka4eCTB,;
TEXHHKY BBIITOJHCHUS
Bceepoccuiickoro ¢hu3Kkysib-
TYPHO-CIIOPTHBHOT'O KOM-
wiekca «['0ToB K Tpyay
obopone» (kommiekc I'TO).

PekOpIHBIX HA MUPOBOM YPOBHE CIIOPTHBHBIX PE3yJIbTaTOB
ICokpatiieHus: pabouero aHs

7. C KaKoro paccTOsIHUS IpoOHBaeTcs eHaIbTH B hyTO0Ie?

OT 3-X 10 5-TH METPOB

7 MeTpoB

11 metpoB

Ot 15-t1 10 20-TH MeTPOB

8. B Kakue CrIOpTHBHBIE UTPbI UTPAIOT C MAYOM?

Brsbsip L

[bosbI1I0i TEHHUC

IbaaMUHTOH

[Kepauur

9. I'mpeBoii cnopT — 3TO BUJ CIIOPTA, HAMIPABJICHHBIN HA Pa3BUTHE CIEIYIOIUX KaYeCTB:
ICKOpOCTHbIE KauecTBa

CuitoBble CIOCOOHOCTH

IKoopauHanuoHHbIe ClIOCOOHOCTH

'iOxocTh

10. Kakne neiicTBUS HTpOKa pa3pelleHs! IpaBmwiIaMu 6ackeroona?
Ber ¢ Ms4OM B pyKax

[epenauu u 6pocku Msua

(CTOJIKHOBEHHS, yAApBl, 3aXBATHI, TOTIKH, OTHOKKH

IPa3roBopsI ¢ cyabeil BO BpeMsi UTPbI

11. KakoBbI OTJIMYUTENILHBIE YEPTH COPEBHOBATENBHOM JeATeIbHOCTH?
Hanmane TeleBU3HOHHON TpaHCISIINY

BrIsiBIIEHHE CUIIBHENIIIErO

[MpenBaputensHOe NHOPMHUPOBAHKE O COPEBHOBAHHSAX B ra3eTax
KpacuBast popma Ha CIIOpTCMeHax

YMeTs:

HCIIOJIB30BaTh MEXKIPE/-
METHBIE IOHSATHS M YHUBEP-
CcaJIbHBIe YUeOHBIe TeHCT-
BUS (pery IATUBHbIC, IO3HA-
BaTeJIbHBIE, KOMMYHHUKa-
TUBHBIC) B CIIOPTHBHOM,
(U3KYIBTYPHOI, 0310POBHU-
TEJILHOM U colnanbHON
MPaKTUKE;

BBITONHATE (DH3MYECKUe
yIpakKHEHHs pa3HOH QyHK-
IHOHAJIBHO HANIPaBJICHHO-
CTH, HCIIOJIb30BATh X B
pexuMe yueOHO# 1 Ipou3-
BOJICTBEHHOH JIeSTEIBHOCTH
C 1ENBI0 MPOPHIAKTUKH
HEePEYTOMIICHHS U COXpa-
HEHHS BBICOKOH padoTo-
CIIOCOOHOCTH;

UCIIOJIb30BaTh Pa3HO00-

Hopmatusbl VI crynenn BOCK I'TO anst Mmyx4uH
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pasHbie (HOPMBI 1 BUIBI
(DUBKYIBTYPHOI AesTerb-
HOCTH IJIS1 OpTaHU3AI[HU
3[10pOBOro 00pa3a XKU3HH,
AKTHBHOT'O OT/IbIXa U JI0CY-
ra;
HCIIOJIb30BaTh 3HAHUSA
TEeXHUYECKUX IPHEMOB U
JIBUTATEIbHBIX JIEHCTBUI
06a30BBIX BUJIOB CIIOPTA B
HUIPOBOM M COPEBHOBATEb-
HOI1 IesATeNbHOCTH;
aHAJIM3UPOBATh U BbLIE-
14Th 3G PEKTHBHBIC TEXHO-
JIOTHH YKPEIUICHUS U CO-
XpaHEHHs 30pOBbsI, IO~
JiepkaHus paboTocroco0-
HOCTH, TPO(QUIAKTHKA
MpeAynpexIeHus 3a0oe-
BaHUM, CBS3aHHBIX C y4yeo-
HOU Y IIPOU3BOACTBEHHOM
JIeATENbHOCTBIO;
aHAIM3UPOBATh UHIUBUIY-
aJIbHBIE TTOKA3aTeNHN 310P0-
BbSI, YMCTBEHHO#T U (Hu3u-
Yyeckoi paboToCocoOHO-
CTH, (PU3NYECKOTO Pa3BUTHSL
1 (pU3HIecKHX KadecTs;
CaMOCTOSTENILHO BBINON-
HSTh U KOHTPOJIPOBATH
BEINONHEHNE Beepoccnii-
CKOTO (pU3KYIBTYpPHO-
CIIOPTUBHOTO KOMILIEKCA
«["oTOB K Tpymy 1 060pO-
Hey (kommeke ['TO).

S84 wacTEPCTED COPTA
POCCHIACHOR DENEPAUMH

mnseRe

«furos x TpyRy M oBopones (TTO)

VI. CTYNEHE

(Bo3pacTHaa rpynna ot 18 ao 29 net)*

Hopmames!
ot 18 A0 24 et or 25 no 29 nev
N Wcnbimanin frectod)
M | o
H =
OBR3aTENRHBIE HCMBITAKKA (TecTbl)

Ber va 30 M () 48 45 a3 54 50 446
1. wn Gier wa 60w (g 5,0 86 78 95 5.1 8.2
e Ger ua 100 M () 144 14,1 131 15,1 148 138

\1

Ber va 3000 #1 ()

1430 13.40 12.00

15.00

14.40

1250

TIOATRVEARHE 3 BHCA AE
BLICOKDR NEPEKNATHHE
(konwwecTao paz)

WK CIWBARNE W PAITMBERNE ByK
2 ynope néa wa nany
(onecTeo paz)

A petBOx i 16 K
(konecTeo pas)

40

-

L —
CTOA HA THMHICTHYECKDH CKaMES |
(T ypomsn Crames — o)

+12

Wcrbmamss (recTsi) no swGopy

o

HennodreiR Ber 3x10 M (g)

ED kx 71

Tpaa & anvry ¢ pasbera (o)

370 380 430

@

WIH PLOHOK B ATHHY € HECTa
[ronkom amysei Horam (o)

MeTaHHe CROpTHEHOID CHapAaa
mecom 700 r (M)

IHopmatusbl VI crynenun BOCK I'TO anst xeHIuH




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

s wunucTererao cnoeT
PFOCCMACHORA DEREFALMA

omnsexe

Hopmamss: mcnsimanmi (Tecros)
«foros x Tpymy M oSopones (ITO)
V1. CTYNEHB
(Bo3pacTHas rpynna or 18 ao 29 net)’
KEHLWMHbI
HopmaTues:
or 18 no 24 ner ot 25 po 29 net
"':,: Henbimasmn (TecTs)
& | & € | & | &
a = a a
OBRIATENBHBIE MCNBITANKA (TECTHI)
Ber wa 30 M (c) 59 5.7 5.1 b4 6,1 54
1. Juns 6er va 60w [c) 109 10,5 96 12 10,7 99
wnw Ber va 100 M (c) 178 174 164 188 182 17,0
2. | Ber va 2000 m (Mues ) 13.10 1230 10.50 14.00 13.10 1135
MoATAMMEaHME U3 BHCA NEXE Ha
Hhs0i nepexnazne 0 c 10 12 18 9 1 17
{kaniecTan pas)
o [ B v paarvBarne gy
* | & ynope néwa ua nomy 10 12 17 a 11 16
{ronsecTeo pas)
Haknan enepia, ua noncmeHus
4. | CTOR HA TMMHACTHYECKDRA CHaMbE +8 +11 +16 7 +9 +14
{or yposH chambn — o)
Henbiranus (rectsi) no swGopy
5. |MenHouHsIR Ber 3310 M ) 90 88 81 93 90 87
Mpeiiok 8 anwy ¢ paabera e} | 270 290 320 - - -
8. MM NPLIOK B AAHHY C MECTa 4 "
roreiaona e Hicrave () 170 180 195 165 175 190
NogHsmanne TYNOBHIWE HI
7. |nonoweHuA NEma Ha CRMHe 32 35 43 24 29 17
[{honsriectao paz 3a 1 me)

TCCTBIHpOMG)KyTO‘{HOI‘OKOHTpOHSI(i)I/BI/I‘{eCKOﬁHOI[FOTOBHGHHOCTHCTyZ[eHTOB 1-
4KypCOBCHGHHMBHOFOMCHHHHHCKOFOOTHCHGHHH(}OHOHJH)

BOpas)

NQH/KOHT OJIbHBICYIIPAXKHEHHS Oucrka
n P P 5 4 3 P L
1. |ber30m(cek) 5,5 5.9 6,3 6,7 7,1
2. |[12-muHyTHBIIOET (M) 2100 1950 [1800 1500 [1200

[[IpBIKKUBATIMHYCME-

cTa(cMm)mwnnprcenanneHa2- 230 220 210 200 190
3. [XHOTaX/UIICTYAEHTOBCOITYIICH

MEeMBHYTPEHHUXOPTaHOB(KOJI-

Bopas) 70 60 50 40 30
" [loxTsruBaHUEeBBUCE(KOMI- 8 5 4 b i




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

HOZLHI/IMaHI/ICTyJ'IOBl/lLU.aI/BHOH
(OKCHUAJIC)KaHACIINA -

5. 40 30 20 10 5
HE,HOTHCOTHYTHIBKOJICHSIX,PYK
M3aroJ10Boi(KoJ-Bopas)
IHakonBIe-
[peI1,CTOSTHATMMHACTUYECKOMCK|
ameii-
6. 5 0 +5 +10 +15

K€, HOTUIPSMBICHAIIIPUHECTY
U TTasbLbIPyKHUKESHITMBBILL
eypoBHsICKaMeHKH(cM)

[Ipumeyanue: Ui CTyJICHTOB C YEPEIHO-MO3TrOBOM TPaBMOW MJIM MHOIUEH cBbIiIe — 8D ymp. 5 uCKIto4aeTcs, npbl-
DKOK B JUIMHY C MECTa 3aMEHSCTCS [IPUCEJaHHUEM.
/1711 CTYZI@HTOB € IIOPOKOM cepJiia ymp. | Mckimodaercs, a ynp. 2 BEIIONHsETCS B 00beMe 70% OT IPUHATHIX HOPM.

TecTbl MPOMEXYTOYHOTO KOHTPOIIS (PM3NUECKOM MOATOTOBICHHOCTH CTYJICHTOB 1-4 KypcOB clIeLMabHOIO MEIU-
IIMHCKOTO OTAEJICHUS (IEBYIIKH)

Nor/ IKOHTpONMBbHBIEYPAsKHEHUS Oucrka
1§ 5 4 3 2 1
1. [ber30m(cek) 6,4 7,0 74 |78 8,3
2. [12-mumyTHBII6ET (M) 1200 1050 900 600 300
[ IpBIKKUBATMHYCME-
lcTa(eM)nm 160 150 140 130 120
3 [pucenannena2-
' [XHOraXIJIACTYIECHTOBCOILyLIE
[HIEMBHYTPEHHUXOPTra- 50 40 30 20 10

[HOB(KOJI-BOpa3)
CrubanuenpasrubaHuepyKBI
4. (OJIOKEHUUIICIKAHAKUBO- 50 40 30 20 10
[re(xoi-Bopas)
[ToAHMMAHHETYTOBUIAU3IION
0XKEHHsIIeKAHACTIN-

5. 30 20 15 10 5
lHE, HOTHCOTHY TBIBKOJICHSIX, Py
K113aroyioBoi (KoJi-Bopas)
IHaxnonBme-
[pe,CTOSHATMMHACTUIECKOUCK]
T 10 5 0 +5 +10

Ke,HOTUNPSIMBICHAIIIPHHECTY
rHu. [TanbIbIPyKHIKCUITUBBI
IIeypOBHIICKaMEHKH(CM)




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

[Ipumeyanue: Ui CTyJEHTOB C YEpEeIHO-MO3r0BOM TPaBMOW MM MHOIUEH cBbliie — 8D ymp. 5 uckiovaercs, npbl-
DKOK B JUIMHY C MECTa 3aMEHSCTCS IPUCEJAHHUEM.
/1151 CTYIeHTOB ¢ IOPOKOM cep/iia ymp. | uckmodaercs, a ynp. 2 BeImosnHsercst B 00beme 70% OT IpUHSATHIX HOPM.

Brnaners:

[IpakTyeckuMu HaBbIKAMU
HCTIONB30BaHNS PETYIISATHB-
HBIX, I03HABATEIbHbIX,
KOMMYHHKATHBHBIX AeicT-
BHI B CIIOPTUBHOM, (u3-
KyJIbTYPHOI1, 0310pOBU-
TEJILHOM U COLMaIbHON
MIPaKTHUKE;

HaBBIKaMH HCIIOJIb30BAHHS
(u3HUeCKUX YIpaKHEHHI
Ppa3Hoi QYHKIIMOHAIBHO
HAaIpaBJICHHOCTHU B PEXUME
y4eOHOI U TPOU3BOICTBEH-
HOM JIESITEILHOCTH C LIEJIbI0
PO HIAKTHKH IIePEyTOM-
JICHHS1 U COXPAHEHHS BBICO-
KOif paboTOCIIOCOOHOCTH;

NPaKTHYECKHMH HaBBIKaMU
HCTIOJIb30BAHUS Pa3HO00-
Ppa3HBIX (OPM U BHIOB
(U3KYIBTYPHOMH fesTenb-
HOCTH IJI1 OpTaHU3AI[HU
37J0pOBOT0 00pa3a XKU3HH,
aKTHBHOTO OT/BIXa U JIOCY-
ra;

TEeXHUYECKHMH TIPHEMaMHI
1 IBHTATENILHBIMH JISHCT-
BUSIMHU 0a30BBIX BUJIOB
CIIOpTa, HABBIKAMH aKTHB-
HOTO IIPUMEHEHHS UX B
WUIPOBOM M COPEBHOBATEb-
HOI1 IesATeNbHOCTH;

HaBBIKaMH HCIIOJIb30BAHHS
COBPEMEHHBIX TEXHOJIOTUH
YKPEIUICHUSI ¥ COXPaHSHUS
37I0POBBSI, TOACPIKAHUS
paboTocnocoOHOCTH, TPO-
(unakTuku npegynpexnue-
HUs 3a00JIEBAHMIA, CBSI3aH-
HBIX C Y4eOHOI U pou3-
BOJCTBEHHOH JeATENbHO-
CTBIO;

OCHOBHBIMHU CIIOCOOaMU
CaMOKOHTPOIISI HHANBHY-

[MprmepHas TemaTrKa pedepaTon

1. JInarHo3 u Kpartkasi XapakTepuCcTHKa 3a001€BaHUs CTY/AEHTA.

2. Bnusane 3a00neBaHus Ha JIM4HYH0. Pab0oTOCIIOCOOHOCT M CAMOYyBCTBHE.

3. MeaunuHCKye POTHBOIOKA3aHUS IPH 3aHATUAX GH3NUECKIMH YIIPAKHEHUSMHU H IPUMEHEHUE APYTUX CPEICTB
(bH3nYecKOi KyIbTYphI IPH JAHHOM 3a00JIeBaHUH (JHATHO3E).

4. CocraBiieHre 1 000CHOBaHNE HHMBHIYaIbHOTO KOMILIEKcA (PU3MIECKHX YIIPaXKHEHUIT ¥ IOCTYITHBIX CPECTB
(br3Ideckoil KyIbTyphI (C yKa3aHHEM IPUMEPHON JO3UPOBKN).

5. ®usnueckas KyabTypa B OOIIEKYIbTYPHON 1 MPO(ECCHOHATBHOI MOArOTOBKE CIICIHATNCTA.

6. du3nueckas KyIbTypa ¥ CIIOPT KaK COLUaIbHbIe ()eHOMEHBI O0IIeCTBa.

7. OCHOBBI 37J0POBOTO 00pa3a KU3HU.

8. OOwast Gpusmdeckas u cueluaibHas IIOArOTOBKa B CHCTeMe (DH3UIECKOTO BOCTIUTAHUSL.

9. OCHOBBI 037I0POBUTENBHON (PU3MIECKOH KYIBTYPEI.

10. O6m¥e NonoXKeHNs, OpraHU3alls U CY/IeHCTBO COPEBHOBAHHH.

11. JlonuHr ¥ aHTUIOIMHTOBBIA KOHTPOJIb.

12. Macca, Kak CpeICTBO PeaOMITUTaLIH.

13. JleueOnas dusndeckas KymbpTypa: CpeICTBa H METOJIBI.

14. IoxBMXHAs Urpa, KaK CPEICTBO M METO/ (HM3UYECKOrO Pa3BUTHA.

15. TecTupoBanue ypoBHs (pU3NUECKOTO PA3BUTHS CTYIEHTOB.

16. CoBpemeHHBIE TTPOOTEMBI (PH3MIECKOH KYIBTYPHI U CIIOpTA.

17. Kommneke I'TO: ucTopust 1 COBpEMEHHOCTh




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm

QJIBHBIX ITOKa3aTesel 3710~
POBBsI, YMCTBEHHOM H (pu-
3U9ecKoi paboToCIIoco0-
HOCTH, (PU3UIECKOro pa3-
BUTHUS U HH3UUESCKHUX Ka-
YECTB;

HaBBIKaMH TTOJATOTOBKH K
BBINOJIHEHUIO Beepoccuii-
CKOTO0 (PH3KYIBTYPHO-
CIIOPTHBHOTO KOMILIEKCa
«["oTOB K Tpyay 1 000po-
Hey (kommekc ['TO).

3HaTh

OCHOBHBIC TIOHATHS ¥ YHU-
BepcalbHbIe ydeOHbIe JeH-
cTBUS (pEryJIsATHBHELE,
103HAaBaTEIbHbIC, KOMMY-
HHUKaTHBHBIC) B CIIOPTHB-
HOM, pU3KYIBTYpHOIA, 03-
JIOPOBUTEIILHOM U COLH-
aJbHOM MTPaKTHKE;

(hopMbI ¥ BUIBI GU3KYITb-
TYPHO A€STENbHOCTH JULS
OpTraHU3aIHH 3T0POBOTO
o0pasa >KH3HH, aKTUBHOTO
OT/IbIXa U JIOCYTa;

3HAaHUE TeXHUUECKUX
MIPUEMOB U IBUTaTEeIbHBIX
JeicTBHI 0a30BBIX BUIOB
CHOpTa;

COBpPEMEHHEIE TEXHOIOTHHI
YKPETUICHHS U COXPAHEHHUs
37I0POBBSI, TOAEPKAHUST
paboTococOOHOCTH, TIPO-
(DUTAKTHKH peqyTpeK ie-
HUs 3a00JIEBAHMIA, CBSI3aH-
HBIX C y4eOHOH M Tpom3-
BOJCTBEHHOH JeATENHHO-
CTBIO;

OCHOBHBIE CITIOCOOBI CaMO-
KOHTPOJIS. HHAHBH/Iyallb-
HBIX MOKa3aTenel 310po-
BBSI, YMCTBEHHOIT U (hH3u-
4ecKol paboTOCIIOCOOHO-
cTH, (U3UIECKOTO PA3BUTHS
1 pu3HIecKuX KavyecTs;

TEXHHKY BBITOJTHCHUS
Bceepoccuiickoro Gu3Kynb-

Tecmosvle 6onpocoi:

1. TToka3arenieM XOPOIIETO0 CAMOYYBCTBUSI SIBIISCTCS?
'YkazaHue yqurens

PKenanue 3aHUMATHCS CIIOPTOM

IAHKETHpOBaHUE

'YdeOHast ycrieBaeMoCTh

Pactyt

He mensitoTcs

(CHIDKAIOTCS

I3MeHSIOTCSI 110 BpeMeHaM Tojia

3. KTo B (pyTO0ONMBHOI KOMaH/IE MOKET UTPATh pyKaMu?
bex

[Dopaap

Tonkunep

XaBOex

4. JIbDKHBIE TOHKH — 3TO:

Ber Ha JBDKaX IO TUCTAHINH

ICrryck ¢ TOpBI Ha JIBDKaX

Ber Ha JIBDKaX cO CTPENBOOH

KaTanne Ha JIbDKax 3a OyKCHpOM

5. Kak onpenensts mynsc?

[MangpliaMu Ha apTepUH Yy Jy4e3alsiCTHOTO CycTaBa
115 Ha ceOst B 3epKalio

[Mos10knB PyKy Ha CONHEYHOE CIICTCHHE

(C>xaB MasbIbl B 3aMOK

6. O310pOBUTENBHASI TPEHUPOBKA MO3BOJISIET TOOUTHCS:
MakcuMaIbHOTO paccialieHus

Viydnrenue GU3NIECKuX KadecTB

IPexopAHBIX Ha MUPOBOM YPOBHE CIIOPTHBHBIX Pe3yJIbTaTOB
ICokpartienus: pabodero aHs

7. C Kakoro paccTosiHUS TPOOUBAETCS MEHATIBTH B (hyTOOIE?
O13-X 10 5-TH METpOB

7 MEeTpoOB

11 meTpoB

2. C BO3pacTOM MaKCHMaJbHbIE IIOKA3aTEeNN YaCTOThI CEPACUHBIX COKPAILICHUIL:

[Type U CIopTy

00pazosamenbHOU NPOSPaAMMbL

|AtanTHBHBIE KyPCHI 110 (PU3NUECKON KyITb-




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

TYPHO-CIIOPTHBHOT'O KOM-
riekca «['oToB K Tpyay u
obopoHe» (kommaekc I'TO).

Ot 15-t1 10 20-TH MeTPOB

8. B Kakue CrIOpTHBHBIE UTPbI UTPAOT C MAYOM?

Brbsip

[bosbI1I0i TEHHHC

IbaaMUHTOH

[Kepaunr

9. 'mpeBoii ciopT — 3TO BUJ CIIOPTA, HANIPABJICHHBIN HA Pa3BUTHE CIIEAYIOIUX KaYeCTB:
ICKOpoCTHbIE KauecTBa

CuitoBble CIOCOOHOCTH

IKoopauHanuoHHbIe ClIOCOOHOCTH

'iOxocTh

10. Kakne neiicTBUS HTpOKa pa3pelleHs! paBmwiaMu 6ackerbona?
Ber ¢ Ms4OM B pyKax

[epenauu u 6pocku M4

(CTOJIKHOBEHHS, yAApBl, 3aXBATHI, TOTIKH, OTHOKKH

IPazroBopsI ¢ Cyabeil BO BpeMst UTpbl

11. KakoBbI OTJINYUTENILHBIE YEPTHI COPEBHOBATENIBHOM eATeIbHOCTH?
Hannane TeleBU3HOHHON TpaHCISIIUH

BrisBIICHHE CHIbHEHIIIErO

[IpenBapuTenbHOE HHPOPMHUPOBAHUE O COPEBHOBAHUSX B Ta3eTax
KpacuBast popma Ha CIIOpTCMeHax

YMets

HCIIOJIB30BaTh MEXKIPE/-
METHBIE TIOHSATHS M YHUBEP-
CcaJIbHBIe YUeOHBIe TeHCT-
BUS (pery IATUBHbIC, IO3HA-
BaTeJIbHBIE, KOMMYHHUKa-
TUBHBIE) B CIIOPTHBHOM,
(U3KYIBTYPHOI, 0310POBHU-
TEJILHOM U colnanbHON
MIPaKTUKE;

BBITONHATH (hH3MUYECKUe
yIpakHEHHs pa3HOH QyHK-
IOHAJIBHO HANPaBJICHHO-
CTH, UCIIONIb30BATh HX B
pexuMe ydeOHOM 1 poun3-
BOJICTBEHHOH JIESTEIBHOCTH
C 1ENBI0 MPOGHIAKTUKH
MIepeyTOMIICHHUS U COXpa-
HEHHS BBICOKOH padoTo-
CIIOCOOHOCTH;

UCTIONIb30BaTh Pa3HO00-
pa3Hble (OPMBI H BHIBI
(u3KyABTYpHOU AEATENB-
HOCTH /15 OpTaHHU3aI[1I
37J0pOBOT0 00pa3a XU3HH,
AKTHUBHOTO OT/IbIXa U 10CY-
ra;

[ Ipaxmuueckue 3a0anus:

- BBIIIOJIHCHHE HOPMATHBOB O0IIEe(pHU3MIECKOI IT0JTrOTOBICHHOCTH;

- PazpabotaiiTe KOMIUIEKCHI YIIPa)KHEHUH 03/10POBUTENILHOM U aIalTUBHOM (J1e4eOHON) HU3HMUECKOH KYyIbTYpBI;
- Hanmmure pedepar 1mo npeaioxKeHHBIM TeMaM:

[pumMepHast TeMaTHka pedeparo

1. J/Inaruos m Kkpatkasi XapakTepuCTHKa 3a00€BaHUS CTY/ACHTA.

2. Bimusiane 3a001€BaHNs Ha JIMIHYIO pabOTOCTIOCOOHOCTD M CAMOYYBCTBHE.

3. MeauuuHCKIE IPOTUBOIIOKA3aHUS PH 3aHATHAX (U3NUECKUMH YIIPAXKHEHUAMH U TIPUMEHEHNE JIPYTHX CPEJICTB
(bu3nyecKoil KyIbTYphl IPH JaHHOM 3a00J1€BaHUH (AUATHO3E).

4. CocraBiieHre 1 000CHOBAHNE HH/MBHIYaTbHOTO KOMIUIEKca GU3MIECKUX YIIPaXKHEHUIT U IOCTYITHBIX CPEJCTB
(br3Ideckoil KyIbTypHI (C yka3aHHeM IPUMEPHON TO3UPOBKN).

5. dusnyeckas KyJabTypa B O0LIEKYIbTYpHOU U MPO(hecCHOHATBHON MOrOTOBKE CIICIIMAIIICTA.

6. du3nueckas KyIbTypa ¥ CIIOPT KaK CoIMaabHbIe ()eHOMEHBI 00IIeCTBa.

7. OCHOBBI 3710pOBOTO 00pa3a KU3HU.

8. O0mas ¢pusnyeckas u cnenuaibHas HOATOTOBKA B CUCTEME (PM3UYECKOTO BOCITUTAHHMSI.

9. OCHOBBI 037I0POBUTENBHON (PU3HMIECKOH KYIBTYPBI.

10. Obmine MoN0XKeH s, OpraHU3aIys U CYeHCTBO COPEBHOBAHHIA.

11. JlonuHT ¥ aHTUIOIMHTOBBIA KOHTPOJIb.

12. Maccax, KaK CpeICTBO peaduINTaIHH.

13. JleueOHas (pu3mdeckas KyabTypa: CPEACTBA M METOIBL.

14. IToxBMXHAs Urpa, KaK CPEICTBO M METO (PM3UYECKOrO Pa3BUTHS.

15. TecTupoBanue ypoBHsI (JU3NUECKOTO PAa3BUTHS CTYACHTOB.

16. CoBpeMeHHBIE MPOOIEMBI (PU3NIECKOI KYIBTYPHI H CIIOPTA.

17. Kommneke I'TO: uctopust 1 COBpEeMEHHOCTh




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

UCIIONB30BaTh 3HAHUS
TeXHUUECKUX IIPHEMOB U
JBUTATEIbHBIX TEHCTBUI
6a30BBIX BHJOB CIIOPTA B
HUIPOBOM U COPEBHOBATEb-
HOI1 IesATeNbHOCTY;
aHaJIM3UPOBATh U BbIIE-
JSITh 9P PEKTUBHBIE TEXHO-
JIOTHH YKPEIUICHUS U CO-
XpaHEHHs 30pOBbsl, IO~
JiepkaHus paboTocnocod-
HOCTH, TPO(QUIAKTHKA
MpeAynpexIeHus 3a0oe-
BaHUH, CBS3aHHBIX C y4yeo-
HOM U IIPOU3BOACTBEHHOM
JIeATENbHOCTBIO;
aHaJIM3UPOBATh UHIUBULIY-
aJlbHBIE TTOKA3aTeNHN 310P0-
BbSI, YMCTBEHHO#T U (Hhu3u-
4ecKol paboToCcrocoOHO-
CTH, PU3UYECKOTO Pa3BUTHSL
" PU3NYECKUX KaYeCTB;
CaMOCTOSTENILHO BBINON-
HSTH U KOHTPOJIMPOBATH
BbINOJIHEHUE Beepocenii-
CKOTO (pU3KYIBTYpPHO-
CIIOPTUBHOTO KOMILIEKCA
«["oTOB K Tpymy 1 060pO-
Hey (kommieke ['TO).

Bnaners

TIPaKTUYECKIMH HaBBIKAMH
HCTIONB30BAHUS PETYIATHB-
HBIX, I03HABATEIbHBIX,
KOMMYHHUKATHBHBIX I€HCT-
BHH B CIIOPTUBHOM, (u3-
KyJbTYPHOM, 0310pOBH-
TEJILHOM U colnanbHON
MIPaKTHUKE;

HaBBIKaMH HCIIOJIb30BAHHS
(hU3HYeCKHX yIpaXKHEHHI
pa3Hoi HYHKIIMOHAIBHO
HAIMpaBIEHHOCTU B PeXUME
Y4eOHOM U IPON3BOJICTBEH-
HOM JeITENBLHOCTH C LIENBIO0
MPOQUITAKTHKH TIEPEYTOM-
JICHHS] ¥ COXPAHEHHUS BBICO-
KOif paboToCIIOCOOHOCTH;

IPAKTHYCCKUMH HaBbIKAMU

3adanus na pewenue 3a0au uz npogheccuoHanbHol 00IaCmU, KOMNIEKCHBIE 3A0aHUs
3armosHUTE THEBHUK CAMOKOHTPOJIS
UIHeBHUK CAMOKOHTPOJISI

D.N1.0. , BO3pacT , Kypc, dakynprer

Yucna mecsna
INokazatenu
[Tynbe (yTpoMm siexa)
ITynbc (yrpom cTos)

[Iynec (Beuepom)




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

HCIIONB30BAHUS Pa3HO00-
pa3HbIX GOpM U BUIOB
(U3KYIBTYPHOH fesTenb-
HOCTH IS OpTaHU3aL1I
370pOBOro 00Opasa KHU3HH,
aKTHBHOTO OT/BIXa U JOCY-
ra;

TEXHUYECKMMHU PUEMaMU
1 IBUTATEJIbHBIMH JISHCT-
BUSIMHU 6a30BBIX BUJIOB
CIOpTa, HAaBBIKAMH aKTUB-
HOTO IIPUMEHEHHS UX B
HUIPOBOM M COPEBHOBATEb-
HOH eATeIbHOCTH;
HaBBIKaMH HCIIOJIb30BAHUS
COBPEMEHHBIX TEXHOJIOT Uil
YKPEIUICHHS U COXPAaHEHUs
37I0POBBSI, TOAIEPKAHUS
pabdorocnocoOHOCTH, IPO-
(DUTAKTHKH peIyTpeK/ie-
HUs 3a00JIEBAHMIA, CBSI3aH-
HBIX C Y4eOHOI U pou3-
BOJICTBEHHOH JeATENbHO-
CTBIO;

OCHOBHBIMU CIIOCO0aMHU
CaMOKOHTPOJISI HHAUBUITY-
aJbHBIX TOKa3aTene 3710-
POBBsI, YMCTBEHHOH H (-
3M4ecKoi paboToCIIoCco0-
HOCTH, (PU3HIECKOTO pa3-
BUTHS U QPH3UUCCKUX Ka-
YEeCTB;

HaBBIKaMH ITOATOTOBKH K
BEINOJIHEHMIO Beepoccenii-
CKOTO (pU3KYIBTYpPHO-
CIIOPTUBHOTO KOMILIIEKCA
«["oTOB K TpyRy M 060pO-
Hey (kommieke ['TO).

Bec J0 TPEHUPOBKHU U IOCIIE TPEHUPOBKU

CamouyBcTBHE

Kano6bt

Con

Anmerut

JKenanue 3aHUMATHCS

OK-9 - crioco0HOCTHIO HCMOJIB30BATH PUEMbI 0KA3aHHSI IEPB

0if MOMOILIH, METObI 3ALUTHI B YCJIOBUSAX YPe3BbIYANHBIX CHTY ALMI

3HaTh:

- METOIbI U IPUEMBI OKa3a-

HUS NIEPBOM MTOMOIIIH, 3a-
LIUTHI B YCJIOBUSX YPE3BHI-
YyaiHBIX CUTyaIuil U UX
0COOEHHOCTEIH;

- XapaKTEepUCTHKH ONacHO-
CTei MPUPOIHOTO, TEXHO-

"epe‘leHL TEOPETHYECCKHUX BONIPOCOB K IK3aMEHY:

1. be3onacHOCTh KM3HEAEATENBHOCTH Kak HayKa. [TIOHATHS «OMacHOCTEY U «0e30MacHOCTEY, UX PO U 3Ha-
YEHUE B )KM3HE/IEATEIEHOCTH YeJIOBEKa M 00IIecTBa.

2. Kputepuu 1 knaccudukanys 4pe3BbIMaifHbIX CUTyalUil.

3. Knaccndukanys gype3BbIdaifHbIX CUTYaIHif IPUPOHOTO XapaKTepa, IPHYNHBI U CIEACTBHSA

4. JIntocdepHble Ype3BbIdaiiHble CHTyaly. IIpHYNHBI NX BOSHUKHOBEHHUS, CIEJICTBUS, MEPhI 6€30IIaCHOCTH
5. I'uapocdepHble upe3BbIaiinble CUTyaluu. [IpUIHHBI HX BOSHHKHOBEHHS, CIICICTBHS, Mepbl 0€30MaCHOCTH

«be3onacHOCTh KU3HEACITETLHOCTI)
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T€HHOTO U COLMAIIBHOTO 6. AtmocdepHble upe3BbIuaiiHble cuTyalny. [IpuurHbl X BOSHUKHOBEHHS, CIICCTBHUS, MEPbI 6€3011aCHOCTH
HPOUCXOXKICHUS; 7. ITpupoausie moxapbl. OnacHOCTH U NOPSIOK ASHCTBUI NP Yrpo3e, IPUYHHBI X BOSHUKHOBEHHS, CIIE/ICT-
- TOCYIapCTBEHHYIO ITOJH-  [BUSI, MEPHI O€30IIaCHOCTH.
THKY B 00J1aCTH IOATOTOB- (8. Buonorunueckue upe3BblyaiiHpie cuTyauuy. [IoHATHE SUMIEMUH U TTaHAEMUI.
KU ¥ 3aIlUThI HacelneHus B (9. BoenHbIe upe3BbIYaiiHbIC CUTYALHH.
ycnoBusx upes3Bbryaiibeix  |10. Knaccuduxarms 4pe3BbldaiiHbIX CHTYalli TEXHOT€HHOT0 XapakTepa. [IpaBuia moBeneHus Ipy yrpose Wik
CHTyalui MX BOSHUKHOBEHHUH.
- 11. Bo3sneiicTBre HeraTHBHBIX (BPEAHBIX U OMACHbIX) (GaKTOPOB Ha opranu3m yenoseka. Kiaccubukanus.
[TpUYHUHBI U CIIEACTBHUSL.
12. ABapui ¢ BbIOpocoM (yrpo3oii BIOpoca) paJoakTHBHBIX BewecTs. [IpaBuiia noBeaeHus 1 AeHCTBUS Hace-
UIeHHUst IpU paJMalliOHHBIX aBApHAX U PAJMOAKTUBHOM 3arpsi3HEHUHM MECTHOCTH.
13. ABapuu ¢ BEIOpocoM (Yrpo30ii BEIOpOoca) XMMHYECKH ONaCHBIX BEIIECTB M X XapaKTePUCTHKA.
[Mopasarourie daxropst. [IpaBuna nmoBeaeHust U AHCTBUSI HACCTCHUSL.
14. Okonoruyeckast 6e301acHOCTb
15. TpancropT u ero onacHOCTH. TpaHCTIOPTHEIE aBAPUH M KaTacTPOQBIL.
16. TToxaps! 1 B3pbIBBL [loxapHas 6e30MacHOCTb.
17. UpesBbluaiiHble CUTYallMi COLMAIbHOIO XapaKTepa.
18. UpesBbIuaiiHble CHTyallld KPIMHUHAIFHOTO XapakTepa U 3all[uTa OT HHX.
19. OO111eCTBEHHAS OMACHOCTh YKCTPEMHU3MA U TEPPOPU3MA.
20. BesonacHocTh oBeseHHs B TOJIE U IPU MaccoBoOi nanuke [Icuxonornyeckue acneKkThl Ype3BbIYaliHOM
cuTyanuu.
21. Kynbrypa 6e3onacnoct. DopMUpOBaHHE HOKCOJIOTUYECKO KyIbTYpBI.
22. I'paxknanckas 000poHa, OCHOBHBIE TIOHATHS, €€ 3agaun. OpraHu3anus rpaxx1aHcKoi 000poHbI B 00pa3oBa-
[TeNTBHBIX YUPESIKICHHSX.
23. IlepBast noBpayeOHast IOMOIIb IPH MOPAXKEHHUSIX B UPE3BBIYAIHBIX CUTYAIMsIX MUPHOTO BPEMEHH.
YMers: -IPUMEHSTh METOMBI U IpuMepHbIe NPaKTHYECKHE 3aJaHUs IUIs IK3aMeHa:
IpUeMbI OKa3aHus 1mepBoii  |1. 13 mpeaoskeHHOTro epedHs OTBETOB BHIOpaTh NpaBmIbHEIE. KOMIIIEKC cepedHO-IeroqHOoN peaHnMaliy BKIIIO-
MIOMOIIIY, 3AIIUTHI B YCIIO-  [4aeT B cels:
BUSIX UPE3BBIUAHHBIX CH- 1) H3MEepEHHE apTepHaIbHOTO aBIICHHS,
Tyanui ¥ X 0COOCHHO- 2) HaJIOKCHHE Ha PaHBl CTEPUIIBHBIX MTOBSI30K;
cTei; 3) HAaJIO)KCHHE IIMH Ha MOBPEKICHHBIC KOHEYHOCTH;
- pa3MyYaTh XapakTepucTH- (4) HENpsIMON MaccaXk CepAaua;
KM OITacHOCTE# pUpoHO-  [5) HCKYCCTBEHHYIO BEHTHJISILIHIO JIETKHX.
0, TEXHOTEHHOTO U COLIH-
aJIBHOTO pOUCXoXkaeHus; 2. Ha mpeqnpusitin npounsomen noxap, o0HapykeH mocTpanasmnii. OH NpeabsBIIseT jkaao0b! Ha HaIMIHE PaHbl B
- IPUMEHSTH 3HAHHUE O oGJIacTH MpaBoii pyKH, Ha CHIIBHYIO 00MIb B 001acTH paHbl. OOIee COCTOSHUE YAOBIECTBOPUTENBHOE, Ha IIepeTHeil
TOCY/IapCTBCHHON IMOJIUTH- |4aCTH MIOBEPXHOCTU PYKH OTMedYaeTcst paHa pasmMepoM 4 x 3 cM. Kakue cpeacTBa HHANBUYaIbHON MEUIIMHCKON
Ky B 00JIACTH MOJTOTOBKU U [3aIIUTHI HEOOXOAUMO IPHUMEHHUTH IIPH OKa3aHUHM MEANUIMHCKOH IIOMOIIM NOCTpaIaBIieMy?
3aIUTHI HACETICHUS B YCIIO-
BUSIX YPE3BBIYAIHBIX CH-
Tyarmit 3. Hammmmre acce Ha TeMy «TeppoprcTrdeckye akThl - IPECTyIUICHUs IIPOTHB Yel0BedHOCTIY. [1pn HanmcaHun
MCIIONB3YiTe IPUMEphl TEPPOPHUCTHYECKHX aKTOB, KOTOpBIe Npon3onu B Poccun u 3a pybexomM.
Bnagers: O06cyxnath crocoobl 3¢- IKoMITJIEKCHBIE 3a0aHuUs:

(heKTHBHOTO penIeHHs B
00J1aCTH KCITOIH30BAHMUS
TIPHEMOB OKa3aHHs MEpBOH
TTOMOIIIM, METOJIOB 3aIMTHI

Bamanue Nel

/ABapusl Ha XJIaJJOKOMOMHATE TOPOJIa, B KOTOPOM BBI IIPOXKUBAETE, MIPUBEIIA K yTEUKE aMMHUaKa. Y IpaBJICHUE MO Jie-
imam 'O YC ropoaa nepenano cooduieHne 00 IBaKyalul HaCeICHUs, TIPOXKUBAIOLIETO BOJIM3H XJIaJJOKOMOUHATA.
Onpenenure NopsIoK BalluX ASHCTBHH.
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B YCJIOBMSIX 4PE3BbIYAHHBIX
CUTYaLMi, OLIEHUBATh PUCK
HX pean3alu;

- IPUMECHSTb IIOJTy4CHHBIC
3HAHUSL B IPO(ECCUOHAIIb-
HOI1 IesATeNbHOCTH, HC-
OJIb30BaTh HX HA MEXIHC-
LUIUIMHAPHOM YPOBHE;

- KOPPEKTHO BBIPAXATh U
apryMEHTUPOBAHO 0OOCHO-
BBIBATb IOJIOKECHUS TIPE/i-
METHOH 00JIacTH 3HAHHSL.

3ananne Ne2
B pe3ynbTaTe aBapuH Ha OYHCTHOM COOPYKEHHHU B TOPOJCKON BOJOIPOBO] OMAJIO 3HAUUTEIEHOE KOIUIECTBO XIJI0-
Ipa. Bo3HukI1a yrpo3a MaccoBoro nopaxeHus HaceneHus. Onpenenure nopsaok Balux JIeHCTBUM.

Bamanne Ne3

13-3a B3pbIBa GHITOBOTO ra3a OOPYLINIACE YaCTh COCEAHErO HKUIIOTO I0Ma, MOTUOIIH KUJIbLIBI, MHOTHE ObLIN PaHEHBI,
HECKOJIBKO YEJIOBEK OKA3aJiCh 3a0J0KUPOBAHbI B Mara3iHe MO/BAIbHOTO MOMeIIeHus. Bair oM HaxoauTes B 30He
prcka. OnpeenuTe MOpsA0K BallluX JISHCTBHM.

3HaTh:

- MEXaHHU3M JIEHCTBHS
OBII® na opranusM 4eio-
BEKa,

- OCHOBHBIE METOJbI 3aIl[H-
TBI IIPOU3BOZICTBEHHOTO
IepcoHala ¥ HaceleHHs OT
BO3MOXKHBIX IOCIIEACTBUIH
aBapuii, katacTpod, CTH-
XUMHBIX O€ICTBHIL;

- ocHOBHbIe npaBuia BXK/I;
METOINYECKHe, HOPMATHB-
HBIE ¥ PyKOBOJISIINE MaTe-
PpHaIbL, KacaIOMIUecs BbI-
TIOJTHSAEMOH PaboTHI.

IlepeyeHb BONPOCOB K 3a4eTy

1. IMonsTre 6uocdeps! n Hoocdepsl. I 100aTbHBIC N3MEHEHHUS OUOJIOTHYECKOTO pa3HOO0pa3us

2. Omnpenenenue JI0yCTUMOTO BO3/ICHCTBHS Ha BO3AYIIHbINA OacceiiH. CanutapHO-3amuTHas 30Ha. CriocoObl u
cpencTBa 3alUTHI OKPYXKAroLIeil Cpemb.

3. CTpyKTypa NpOU3BOJICTBA U CXEMa BO3CHCTBUS €ro Ha OKPYKAIOILYIO CPEIy.

4. CTpyKTypa OpraHoB, KOHTPOJIMPYIOIIUX COCTOSHUE OKpYXatoleil cpesibl. OCHOBHbIE 3aKOHOAATENbHbIE

QK TBI.

5. Poib IpUpOIHBIX pECYpCcoB B pa3BUTHH 00IecTBa. BO30OHOBIIEMOCTS IPHPOJHEIX PECYPCOB.

6. CorpiaibHbIe U 9KOHOMHYECKHE MOCIEACTBUS H3MEHEHHI OKpYKarolei cpesibl. Opransl, KOHTPOIUPYIOIIHE

ICOCTOSAHHUE Opr)Ka}OHleﬁ Cpeabl. DKOHOMUYECKHE aCTIeKThI DKOJIOTHH — JIMOEH3UPOBAaHUE, CTPAXOBAaHUE, HAJIOTOBLIC
VIBI'OTBI, ITATEKH 3a IPUPOAOIIOTIE30BaHHUE.

7. [pryuuHbI 3arps3HEHNs TOBEPXHOCTHBIX BOJ IIPU Pa3pabOTKe U 00Orall[eHNH MOJIE3HBIX HCKOMaeMBbIX
8. OxpaHa 1 panroHaIbHOE UCTIONb30Bane Hezlp. CrocoObl COKpaIIeH s MIIONIaAeH, H3bIMaeMBbIX [T HYK]T
IIPOM3BOICTBA.
INoka3sarenu kayecTBa BOABbI. METOIBI OYMCTKH CTOYHBIX BOJ, UX KIACCH(HKAIHS.
10. 3eMeTbHBIE PECYPCHI M BO3AEHCTBHE HA HUX MPEATPHATHH.
11. CTpyKTypa 1 periiaMeHTHPOBAaHNE BOJIOTIONB30BAHHS Ha TIPETIPUATHH.
12. Pecypcocbepexxenne. JHeprocOeperaronye TeXHOIOHH.
13. Vcrounnky 3arpsisHeHUs atMochepsl. [Ix pa3nenenue o ¢popMme U XapakTepy BEIOPOCOB.
14. Butel Bo3neiicTBIS MPOM3BOICTBA HA OKPYKAIOIIYIO CPELy M OCHOBHBIE (haKTOPBI, HX OTpPEJIENSFOIIIE.
15. PexynpTuBaNys HApYIICHHBIX 3eMelb. BHIBI 1 OCHOBHBIC TEXHOIOTHYECKUE CXEMbI PEKYIbTUBALIUH.
16. CpezcTBa ¥ METOIBI CHIDKEHHS BRIOPOCOB. METO/IBI M armapaThl OYHCTKH OTXOJISIINX Ta30B.
17. VYTunuzanys oTXoa0B MPOU3BOJICTBA.
18. OCHOBHBIE HATIPABJICHHUS BO3ACHCTBYS NPEANPUSITHII Ha OKPYKAIOIIYIO CPEy.
19. MeTo/bl OYHMCTKH MPOMBIIUIEHHBIX BEIOPOCOB OT Ta3000pa3HBIX 3arps3HUTEINCH.
20. ITprarHBI U3MEHEHHSs OKPYXKAFOIIEH CPEIbl C Pa3BUTHEM TEXHHYECKOTO Tporpecca.
21. 3arpsi3HEHHEe — onpeseneHue, KilacCu(puKamms, NpUMEpBL.
22. MexaHHYECKHE METOABI OYUCTKH CTOYHBIX BOJ. X adekTnBHOCTD.
23. MeponpusTas o 0XpaHe BO3IYyIIHOro OacceifHa oT BEIOPOCOB.
24. BrunsiHue npeanpusThii 0Tpaciu Ha BOJHBIC OOBEKTHL.
25. Busip Bo31eiicTBIS MPOM3BOACTBA HAa OKPYIKAIOIILYIO CPELY U OCHOBHBIC (haKTOPBI, HX OIPE/CISIOLIIC.
26. DKOJIOTHS U UH)KEHEPHAs! SKOJIOTHs (OTIPEIEIeHHs] 1 OCHOBHBIE 3a/1a4H).
27. W3MeHeHNUst OKpYKarolieH cpe/ibl, 00yCIOBICHHBIC TEXHUYECKUM MPOrPeccOM. DKOJIOTHYeCcKasi CUTyalus B

cTpase.

(DKOJIOTHS
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28. ApanTanys — onpeneseHne, BUABL, IPHMEpPDIL.

29. ITpakTHyeckne METO bl YIPaBICHUs KAYe€CTBOM OKpYKarowlel cpe/ibl (aJMHHUCTPATHBHBIC, SKOHOMHUYE-
CKH€, PHIHOYHBIC METO/(bI YIIPABICHHUS IPUPOJOOXPAHHOM IEATEIEHOCTHIO).

30. Bo3sneiicTBre aHTPONOreHHbIX (hakTopoB Ha 6uocdepy. OCHOBHBIE IyTH PELICHHS IKOIOTHUECKUX MPOOIeM.
31. Pop kMatiyeckux GpakTopoB B 3arps3HeHnn atMocdepst. [lonstue HMY.

32. JIOKyMEHTBI, pErIaMEHTHPYIOLINE TPHPO/IONOIB30BAHHE Ha MPEIPHATHH.

33. IToHsiTHe PaIMOaKTUBHOCTH, €IMHHULIBI 3MepeHus. HopMbl paanalinoHHOro 00Iy4eHus.

34. [TbueynaBnuBaromiee 060pyIOBaHUE.

35. Opra=Hu3aryst MpUPOI0OXPAHHON PaOOTHL.

36. HopmaruBsr kauecTBa aTMOC(HEPHOro BO3ayXa.

37. OO0mmue TpeOoBaHMs K COCTaBY U CBOMCTBAM BOJIbI I10CJIE BBIITYCKA B HUX CTOYHBIX BOJI.

38. IaTexu 3a HCHOIB30BaHKE TIPUPOIHBIX PECYPCOB

39. Crpyktypa 6rocthepbl. MexaHU3MBI YCTOIYHBOCTH Onocdepsl. Posb :UBBIX OpraHH3MOB B JOPMHUPOBAHHI
6rocdepsl.

40. YenoBek Kak cocTaBHas 4acTh 6rocdepsl. Obpa3oBaHHe NPHPOJHO-TIPOMBIIUICHHBIX CHCTeM. Yuenue B.U.
Bepna/ckoro o «Hoochepe»

41. Bunpl nnatexeit B cepe npupoomnoinb3oBanus. [11aTHOCTh UCHOJIB30BAHUS IPUPOIHBIX PECYPCOB.

42. DOopMBI B3aHMOCBSI3H TEXHOIOTMYECKUX MIPOLIECCOB € MPUPOAHON cpenoil. [okaszaresnn, HCTOYHUKH U (Hop-
MBI BO3/ICIICTBHS Ha IIPUPOJIHYIO CpeLy.

43. BuoreoneHos, sxocucremMa — onpeeseHue, pasiuyms, IpUuMepbl.

44. JInmuTHpyromye GakTopsl — ONpefeneHre, IPIMEpEL.

45. Dkonorndeckue GakTopbl — ONpeaeNieHne, Kiaaccupukanus (¢ mpuMepamu).

46. Tpoduueckas 1enb — ONpeeNeHne, COCTaB, mpruMep. ABTOTpoGdBI U reTepoTpodbl — onpenenenue, GyHK-
LM, IPHMEPBI.

47. DKOJIOTHYECKHH KPU3UC — ONPEIENICHUE, PA3INuusi MEXIy KPU3UCOM U KaTacTpo(oil, IPH3HAKU IKOJIOTHY e-
CKOTO KpHU3HCa, TIPUMEPBI.

48. Cyk1ieccusi — onpeneNeHe, BUIBI, TIPUMEpHL.

49. ITonsiTHe 0 3arpsA3HEHUN OKpYKaromiei cpepl. Kaccnduramnus 3arps3aennit (¢ mpuMepamu).

50. MesxayHapoJHbIe OTHOLIEHHSI B 00JIaCTH 3KOJIOTUH — BUJIbI OOBEKTOB OXPAHBL.

YMeTs:

- TIoOMpaTh CpesIcTBa
WHANBUYalbHOI 3aIlUThI
pabOTHHKOB;

- KOHTPOJIMPOBATE BBITION-
HEeHHUe TPpeOOBaHUH 110
OXpaHe TPpy/ia N TEXHHKE
6€301acHOCTH B KOHKPET-
HOU cepe NesaTeTbHOCTH;
- pacmo3HaBaTh 3PHEKTUB-
HBIE CIIOCOOBI 3aIUTEI
yesnoBeka oT Hed(h(heKTnB-
HBIX.

OxpaHa Tpyzxa Ha IPEIIPHUSITAU TECT

1 Kakoro BuJ1a HICKYCCTBEHHOTO OCBEIIECHUS HET:

A) pabouee

B) nexypHoe

B) aBapuitHoe

') mesneBoe

2 K kakoif CTeneHH TAKECTH OTHOCUTCS 3JIEKTPHUUYECKHUH yJap ecili 4eJIOBeK MOTEPSI CO3HaHUE, HO C
COXpaHEHHEM IBIXaHHSI:

A) 11

B) 11

B) IV

ryv

4 KonmmdecTBO 4acoB pabOTHI B HEJEIO AOMYCTUMOE JJIsI HECOBEPUICHH OJIETHUX OT 16 10 18 met:
A) 24 1

b) 28 1

B) 32 u

I')36u

5 HJ'IX OIPECACICHUA OTHOCUTEIbHON BIAXXHOCTH BO3JyXa B IOMCIHICHUUN MMPUMCHSAIOT!
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IA) aHeMoMeTp

B) Tepmometp

B) repmorpad

') ncuxpomerp

6 Kakoii exuHUIIEH U3MEPSAIOT APKOCTh:

A) TIOKC

b) kanxena

B) nmomen

') HUT

7Kak knaccuGuIupyroTCs XMMHUYECKHUE BEUIECTBA BHI3BIBAIOLIME PAKOBbIE 3a00IEBaAHUS:
/A) KaHLIEpOTEeHHbIE

b) MyTareHHbIE

B) cencubunusupyromue

') oduerokcuueckue

8 Kak x1accHGUIUpPYIOTCS XUMHUYESCKHE BellecTBa AeiCTBYIOIUE KaK aJUIepreHbl:
/A) KaHLIEpOTEeHHbIE

Ib) MmyTareHHbIe

B) ceHcuOMIM3UpYyOLne

') oduerokcuueckue

Brazers: - IPaKTHYECKUMH HaBhIKa- [[IepedeHb BOIPOCOB K KOHTPOIBHEIM paboTaMm
MH HCIOJIb30BaHHS 3aIUT-
HBIX Mep; OCHOBHBIMHU Me-  |1. CTpyKTypa IpOM3BOJCTBA H CXeMa BO3JCHCTBHS Ha OKPYXKAIOILYIO CPEIy
TojaMH pemenns 3a1a4 B [2. [Toka3aTenm KauecTBa BOJIBI
YCIIOBHSX Upe3BBIYAHHBIX  |3. DOpPMEBI B3aUMOCBSI3U TEXHOIOTHIECKUX MTPOLECCOB C IPUPOIHOH cpenoii. [loka3arTeny, HCTOUHUKH B (OPMEI
CUTYAaIHI; BO3JICHCTBUS HA IPUPOHYIO CpEdy
- MeTonaMu npumeHeHnst (4. CTpyKTypa U perylaMeHTHPOBaHUE BOIOIOJIB30BAHMS HA IPEITIPUSTHH
COBPEMEHHBIX CPEJICTB 5. Omnpezienenne JOImyCTHMOTO BO3JIEHCTBIS Ha BO3YNIHbIN Oacceifn. CaHNTapHO-3aIlIUTHAS 30HA
3alIMTHI OT onacHocTei 1 |6. Kakue oprann3mbl BBIIEISIOT 110 cIoco0y MUTaHus B Ouocdepe
OCHOBHBIMH MEpaMH T10 7. CTpykTypa 6nocheps
JIMKBUJIALNHA KX mociiencT- 8. Ha ueM ocHOBaHO ()yHKIMOHMpPOBAaHHE IIPHPOIHO-IPOMBIIIICHHBIX CHCTEM, KaKie ero ()OpMEI BBIIEISIOT
BUIf; 9. Kakue mokasaTeny yUHTBIBAIOTCS IPH pacdeTe KOHIIEHTPALUHY 3arPA3HSIOMUX BELIeCTB B BOAHBIX 00beKTaX IpH
- croco0aMu COBEpIIEHCT-  [cOpoce B HUX CTOYHBIX BOJ
BoBaHMs npodeccnonans-  |10. Kak paccunThIBaroTCst KOHIEHTpAI[MH 3arPA3HAIONINX BEIIECTB B aTMOC(epe Tpu BEIOPOCE 3 TOYEUHOTO HCTOU-
HBIX 3HAHUN U yMEHHUH HHUKa
IyTeM HCHOJIb30BaHUSL 11. Kak B 6uocdepe HopMHUPYIOTCS M TUTAHUS
BOo3MOXKHOCTelH nHdopma-  |12. [Tokaszarenu kadecTBa aTMOC(EpHOTO BO3ayXa. UTO BKIIOYAET HOHATHE HEOIATONPHATHBIX METEOYCIOBHIT
IIOHHOH CpeibL. 13. Buzbl BO31eHCTBHS IPOU3BOACTBA HAa OKPYKAIOIIYIO CPey ¥ OCHOBHBIE ()aKTOPBI, X ONPEAEIIOmue
3HaTh: - OCHOBHBIE TTOHATHS O [lepeuenb meopemuueckux 60npocos K 3a4emy:

TpreMax MepBOi MOMOIIH;
- OCHOBHBIC TIOHSITHS O
MpaBax M 00s3aHHOCTSIX
TpakaaH 1o 00eCreYeH 0
0€30MMacHOCTH YKU3HEIEs -
TEJILHOCTH;

1. Opranmsm. Ero ¢ynkuun. Bzanmopeiicteue ¢ BHemHel cpenoit. ['omeoctas.
2. Perynsinus ¢yHKUuMit B OpraHusme.

3. JlBuratenbHasi akTHBHOCTD Kak OHOJIOrHYecKast IOTpeOHOCTh OpraHn3Ma.

4. OcoOeHHOCTH (PU3UYECKH TPEHUPOBAHHOTO OPraHU3Ma.

5. KoctHas cuctema. BiusiHue Ha He€ pu3nuecKuX Harpy3oK.

6. MpinreuHas cuctemMa. CKeleTHbIE MBIIIIBI, CTPOCHUE, (PYHKINH.

Dusndeckas KyabTypa U CIIOPT
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- XapaKTepHCTUKH OIAcHO-
cTell IPUPOIHOT0, TEXHO-
TeHHOT'O U COLIMAIIBHOTO
MIPOUCXOKIEHHS;

- TOCY/IapCTBEHHYIO I10J1U-
THKY B 00J1aCTH IIOJTOTOB-
KU U 3aILUTHl HACETICHUS B
YCIIOBUSIX UPE3BBbIUaHHBIX
CUTYaIi

7. HanpsikeHue u cokpaiieHie Mbliiil. M30TOHHYeCKUi 1 M30METPHUUYECKUI PEXUM pabOThI.

8. CepneuHo-cocynuctas cucrema. @yHkuuu kposu. CUCTONNYECKUHA U MUHYTHBIH 00bEM KpoBu. KpoBooOparenue
mpu GU3UYECKUX HArpy3Kax.

9. Pabora cepaua, mynsc. KpoBsiHoe naBneHue.

10. pixatensHas cucrema. Iporece npixanus. ['a3000MeH. Peryssius apixanust 1 ero ocoOeHHOCTH. J{pIXaHue mpu
(bH3nYecKuX Harpys3Kax.

11. ’)Kusnennas Emxoctb JErkux. KuciaopoaHslii 3arnpoc 1 KUCIOPOAHBIH OIT.

12. Iumesapenue. Ero ocodeHHOCTH NpH PU3HIECKUX HATPYy3KaX.

13. YTomieHue u BocctaHoBIIeHHe. Peakuust oprann3ma Ha GH3HUSCKUE HATPY3KH.

VYmerTs: - BBIJEJISATH OCHOBHBIE \llepeuens 3a0anuii Onsa sauema:
OITaCHOCTH CpeJibl 00HTAa- 1. Yro Takoe 310poBbe?
HUSI YEJIOBEKa; 2.Kakoe 310pOBbE OIpEACIseT JyXOBHbII MOTCHIMA YeIoBeKa?
- OLICHMBATbh PUCK UX 3. Kakie akTopbl OKpy)Karomiei cpeibl BIUAIOT Ha 30POBbE YenoBeKa?
peanuzanuu 4. KakoBa HOpMa HOYHOTO CHa?
5. YKaxuTe cpejHee CyTOUHOE MOTpeOICHHE SHEPTUH Y ICBYIIICK.
6. YKaxXuTe cpejHee CyTOUHOE MOTPEOICHUE SHEPTUH Y FOHOLIEH.
7. 3a CKOJIbKO BPEMEHH JI0 3aHATHI (PU3MIECKOM KYJIBTYPOH CIIEyeT IPUHAMATD MHUILy?
8. YkaxkuTe B yacax MUHHUMAJIBHYIO HOPMY IBHTATEILHON aKTHBHOCTH CTYIEHTA B HEMEIIO.
9. YKaXuTe BayKHbIH NIPUHIIMI 3aKJIMBAHUS OPraHU3Ma.
Bnaners: - OCHOBHBIMH METO/IaMH 3aoanus Ha pewerue 3a0au Uz nPOPecCUOHANLHOU 00IACMU, KOMNLEKCHbLE 3A0AHUSL:

peleHus 3a1a4 B 001acTu
3alIUTHI HACEJICHUS B YCIIO-
BUSIX UPE3BBIUAHHBIX CH-
Tyauui

1. JlaiiTe orpeneneHne OCHOBHBIM MOHATUSAM: Pab0OTOCIOCOOHOCTD, YTOMIIEHHE, IEPEYTOMIIEHHE, YCTAJIOCTb, PEK-
[pearysi, pelaKcalis, CaMO4yBCTBHE.

2. OnumyTe U3MEHEHNE COCTOSIHYS OpTaHU3Ma CTyEHTa MO/ BIMSHAEM Pa3INIHbIX PEKHMOB U YCIOBUH 00ydIeHUs
3. Kak BHelHre U BHyTpeHHHE (AKTOPBI BIUSIOT HA yMCTBEHHYIO paboTocmoco0HOCcTh? Kakie 3akoHOMEpHOCTH
IMOYXHO MPOCIIEANTD B M3MEHEHUH pabOTOCIIOCOOHOCTH CTYICHTOB B Ipolecce 00ydeHus ?

4. Kakne cpeznctBa (pH3nUecKOil KyIBbTYpHI B pETyIHPOBaHUN YMCTBEHHOI paboTOCIIOCOOHOCTH, ICHXO3MOIMOHAb-
HOTO M (DYHKIIHOHAILHOTO COCTOSIHHS CTYICHTOB BBI 3HaeTe?

5. «du3nuecKue yrnpakHeHUs Kak CpeCTBO aKTUBHOTO OT/BIXa»,- PACKPOHTE 3TO MONOKEHHE.

6. «Masbre GopMBI» HH3HIECKON KyIbTYpPHI B PeKHME YIeOHOTO TPY/AA CTYIEHTOB.

7. YueOHbIe U CAMOCTOSITENIbHBIC 3aHATHS 110 GU3HIECKON KYJIBTYPE B PKUME YIEOHO-TPYIOBOM AEITENbHOCTH.

OBHIENPO®ECCHOHAJIBHBIE KOMIETEHIIUHU

OIIK-1 - cnocoGHOCTHIO UCI0JIL30BATH B npotbeccnonanu{oﬁ JesiTeJIbHOCTH 0a30BbIe €CTECTBCHHOHAYYHbIC¢ 3HAHUSA, BK/IIOYas 3HAHUA O IpeIMeTe U 00 beKTax HU3YyYeHMH, METOAAX UCCIIeI0BAHNS, COBPEMEHHBIX

KOHIENMIUAX, JOCTHKECHHUSAX H OT]

AHUYCHUAX €CTECTBEHHBIX HAYK

3HaTh:

- TIPOOIIEMBI SKOJIOTHH;
HOpPMaTHBHBIE 3aKOHBI
Ppa3BUTHSL, €AUHCTBA U Iie-
JIOCTHOCTH OMoc(epsl, e
CTPYKTYpY, 3aKOHBI Pa3BH-
THS U YCTOWYHUBOCTH OMO-
I€OL[CHO30B;

- 3aKOHBI B3aMMOJICHCTBHS
JKUBBIX OPTAHU3MOB M UX
coo0mIecTB co cpesioit 0ou-
TaHWsl; IPUHLMITB PALHO-
HaJIbHOTO MIPUPOJIOIIONIB30-
BaHHs U IEPCIICKTUBBI

IMepeueHb BOMPOCOB K 3a4eTy

1. [onstue 6nochepst 1 Hoochepbl. [106aTbHBIC H3MEHEHUS OMOIIOTMYECKOr0 Pa3sHOO0pasus

2. OrmpezieneHre I0MyCTUMOTO BO3IeCTBHS Ha BO3MyIIHbIN OacceiiH. CaHuTapHO-3anTHAS 30Ha. CII0OCOOBI 1
CpelcTBa 3aIUTHI OKPYKAIOIIEH Cpesibl.

3. CTpyKTypa MPOM3BOACTBA U CXEMa BO3/ICHCTBHUS €T0 Ha OKPYKAIOIIYIO CPEy.

4. CTpyKTypa OpraHoB, KOHTPOJIHMPYIOIINX COCTOSTHUE OKpY)Karoiei cpeabl. OCHOBHBIE 3aKOHOIaTeNbHBIE

QK TBI.

5. Poinb mpupoIHBIX pecypcoB B pa3BUTHH 001IeCTBa. BO30OHOBISEMOCTh IPHUPOAHBIX PECYPCOB.

6. ColyiaibHBIC U 9KOHOMHYECKHE MOCIIEACTBHIS H3MEHEHHH OKpYKaromiei cpenbl. OpraHsl, KOHTPOIHPYIOIIHE

ICOCTOSAHHUE oxpy)Karomeﬁ Cpeabl. DKOHOMUYECKUE aCTICKThI SKOJIOTUH — JIMIICH3UPOBAHUE, CTPAXOBAHUE, HAJIOI'OBBIC
NIBI'OTBI, IIJTATCIKU 3a IIPUPOIOIIOTIB30BAHMC.
7. HpH‘H/IHLI 3arpsA3HEHH IIOBEPXHOCTHBLIX BOJ ITPHU pa3pa60'r1<e n 060ramem/m TTIOJIC3HBIX HCKOITA€MBbIX

DKOJIOTHS
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CO3JIaHHUS SKOJIOTHYECKU
6e30IaCHBIX TEXHOJIOTHIA;

- COBPEMEHHBIE IKOJIOTHYE-
CKHE POrpaMMBbI U 9KO-
MPOEKThl MOHUTOPHHTA
cpezbl OOMTaHUS U METOJIBI
CHIKEHHUSI aHTPOIIOT €HHBIX
BO3JICHCTBHUH, a TAKKE
MEPCIIEKTHBBI X COBEP-
LICHCTBOBAHUSI, MEPOIIPHSI-
THS 110 00ECTICYEHUIO KO-
JIOTHYECKON 0€30I1acCHOCTH
TEXHOJOTHIECKHX MPOLIEC-
COB

8. OxpaHa U palyoHaIbHOE UCTIONIb30BaHue Heap. CriocoObl COKpAIEHHs TUIOMAIeH, M3bIMAEMBbIX JJIs HYXKI
IPOM3BOACTBA.
IToka3arenu Ka4ecTBa BOABI. METOIBI OYMCTKH CTOYHBIX BOJ, X KIACCH(HUKALIS.
10. 3eMenbHbIE pecypehbl U BO3/ICHCTBUE HA HUX NPEANIPUATHH.
11. CTpyKTypa 1 periiaMeHTHPOBaHHUE BOJONONB30BAHHUS Ha IIPEIIPUSTHH.
12. Pecypcocbepexenne. DHeprocOeperaroye TeXHOIOTHH.
13. HWcrounuku 3arps3aenus atmochepsl. Mx pasnenenue no hopme 1 XapakTepy BHIOPOCOB.
14. Buibl Bo3neiicTBYS IPOM3BOACTBA HA OKPYIKAIOLILYIO CPELY U OCHOBHBIE (haKTOPBI, UX OIpPEJICNSIOLIHE.
15. PexysbpTHBALMS HAPYIICHHBIX 3¢MelIb. BHIBI 1 OCHOBHBIC TEXHOJIOTHYECKUE CXEMbI PEKYIbTUBALUH.
16. CpencrBa U METOJIbI CHU)KEHUS BBIOPOCOB. METO/IbI U armnaparthl OUUCTKH OTXO/SIIHMX Ia30B.
17. VYTunuzanus oTXoa0B MPOU3BOJICTBA.
18. OCHOBHBIE HalpaBJICHHsI BO3ICHCTBUS MPEANIPUATHI HA OKPYKAIOILYIO CPEIY.
19. Metobl OUMCTKU MTPOMBILIIIEHHBIX BIOPOCOB OT ra3000pa3HbIX 3arpsi3HUTENEH.
20. TIpuunHBI U3MEHEHHUS OKPYIKAIOIIEH CPEIbI C Pa3BUTHEM TEXHHYECKOTO Iporpecca.
21. 3arpsi3sHEeHHEe — ONpe/eieHHe, KilacCU(PUKaLMs, TPUMEPBL.
22. MexaHHYeCKHE METOIbI OYUCTKH CTOYHBIX BOJ. MX 3(eKTHBHOCTD.
23. MepornpusiTis 0 OXpaHe BO3AYLIHOTO OacceiiHa OT BEIOPOCOB.
24. BumsiHue npeupusTHii OTpaciii Ha BOJHBIC OOBEKTHL.
25. Buibl Bo3neiicTBYS IPOM3BOACTBA Ha OKPYIKAIOLILYIO CPELY U OCHOBHBIC (haKTOPBI, UX OIpPE/ICNSIOLIHE.
26. DKOJIOTUSl U MHXKEHEPHAs SKOJIOTUst (OIpeIeNIeHUs] U OCHOBHBIE 3aa4H).
27. Vi3mMeHeHus okpyKaromieil cpepl, 00yCIOBICHHbIE TEXHHYECKHM IIPOrpeccoM. DKOJIOTHUEeCKast CHTYaIHs B
cTpaHe.
28. Apanraiys — onpeeseHne, BUIbL, IPHMEpPHIL.
29. IpakTHYeCKHE METO/IBI YIIPABICHHUSI KAYeCTBOM OKPYKAIoMLIeH cpe/ibl (aJMHHUCTPATHBHBIE, SKOHOMIYE-
CKHe, PHIHOYHBIC METO/IbI YIIPABICHHUS IPUPOJOOXPAHHOM EATETEHOCTHIO).
30. BosneiicTBre aHTPOMOTreHHBIX (hakTOpoB Ha 6nochepy. OCHOBHBIE IyTH PELIEHHS IKOIOTHIECKUX MPOOIEM.
31. Pomb kimmmatraecknx daxkTopos B 3arps3HeHnn atMocdepsl. [lonstne HMY.
32. JIOKyMEHTBI, perJIaMeHTHPYIOLINE TPHPOIOIIONIB30BAaHIE Ha MIPEIPHATHH.
33. IMousiTHe paMOaKTUBHOCTH, €IMHHUIIBI H3MepeHus. HopMbl paanarinoHHOTo 00TyqeHHs.
34. ITemeynaBnuBaroniee 000pyIOBaHNE.
35. OpraHn3anus IpUpoJ00XPAHHOH PabOTHI.
36. HopmaruBs! kadecTBa aTMOC(HEPHOTO BO3IyXa.
37. O6mme TpeGoBaHus K COCTaBy M CBOMCTBAM BOJIBI IIOCIIE BBIITYCKa B HUX CTOYHBIX BOJI.
38. ITnarexu 3a HCIOJIB30BaHNE TIPUPOIHBIX PECYPCOB
39. CrpykTypa 6rochepbl. MexaHU3MBI YCTOIYHBOCTH Onocdepsl. Porb :UBBIX OpraHu3MOB B JOPMUPOBAHHI
Grocdepsr.
40. Yernoek kak cocTaBHast 4acTh bnocepsl. OOpa3oBaHIe MPUPOAHO-TIPOMBIIIICHHBIX cHcTeM. YueHne B.U.
Bepraackoro o «Hoochepe»
41. Buner miatexeli B cdepe Npupoaonons30Banust. [1IaTHOCTh HCIONIB30BAHMS IPUPOIHEIX PECYPCOB.
42. DopMBI B3aUMOCBSI3U TEXHOIOTHYECKUX MPOLIECCOB C IPUPOIHOM cpenoii. [TokasaTeny, HCTOUYHUKH H (op-
MBI BO3/JICIICTBHS Ha TIPUPOIHYIO CPELy.
43. buoreonenos, skocucTeMa — ONpEENICHUE, Pa3Inyus, IPHIMEPEIL.
44. JInmurupyromue GpakTopsl — onpeneneHne, MPHUMEpHI.
45. DKonorn4eckue GakTopbl — ONMpeAeieHNE, KiIacCupuKaus (¢ mpuMepamu).
46. Tpoduueckas 1ens — onpeieneHue, cocTaB, IpuMep. ABTOTPO(BI U reTepoTpodsl — onpeeneHue, GpyHk-

(MM, TPUMEPBL.
47. DKOJIOTHYECKHH KPU3UC — ONPEICNICHUE, PA3INUUsi MEXTy KPU3UCOM M KaTacTpO(Oil, IPH3HAKU IKOJIOTHY e-
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CKOTO KpU3HKCa, IIPUMEPBI.

48. Cyxkieccusi — ONpezeNeHie, BUIbI, IPUMEPHIL.
49. IMonsTHE O 3arpsI3HEHUH OKpYXaromel cpensl. Knaccudukarms 3arps3HeHuii (¢ mpumepamu).
50. MexayHapoAHbIe OTHOIICHHS B 00JACTH YKOJIOTUH — BHJIbI OOBEKTOB OXPAHBI.
YMers: - TPaMOTHO OLICHHBATh Crnenaiite 1okman
MIOCIIEACTBUS CBOEH IPO- OxpaHa 1 parHoHaIbHOE HCIIOIb30BaHUE Help. MeToIbI OXpaHbIL.
(heccroHaNbHOI AedTenb-  [3arpsi3HEHHH OKpYXKaroliei cpebl Mepsl peoTBpaleH s
HOCTH Ha Pa3HBIX YPOBHSX
OpraHHU3aI|H YKOCUCTEM;
- IPUMEHSTh METO/IBI pa-
IHOHAJIBHOTO TIPHPOJIO-
TI0JIb30BAHUS;
- PacCUUTHIBATH TEXHUYE-
CKHE PEIIeHNs 110 yMEHb-
[IEHUIO yPOBHEH HETaTHB-
HOTO BO3/ICHCTBHS Ha NIPU-
POZRHBIE KOMIIOHEHTBHI
Bnaners: - IPAaKTHYECKUMH HaBbIKa- |[lepeueHb BOIPOCOB K KOHTPOJIBHBIM paboTam
MH IO OIpEJEIeHUIO YPOB-
Hell Bo3felicTBus aHTporo- |1. CTpykTypa IpOM3BOJCTBA H CXeMa BO3JIEHCTBHS Ha OKPYXKAIOIIYIO CPEeIy
reHHbIX (akTopoB Ha 3K0-  [2. [TokazaTenu kayecTBa BOAbI
CHUCTEMBI; 3. @opMBI B3aMOCBSI3M TEXHOJIOTHYECKUX MPOIIECCOB € MPUPOIHOI cpenoi. [Tokazareny, HCTOYHUKHU U (GOPMBI
- MeToJlaMH pa3paboTKH BO31eiCTBHS Ha IPHPOJHYIO CpeIy
CII0Cc000B peanu3auu 4. CTpyKkTypa U periaMeHTHPOBaHUE BOAONOJIB30BAHHS HA IPENPUSITHH
MEpONPUATHIA MO 3aIInuTe 5. Omnpenenenue JOMYCTUMOTO BO3ACHCTBUS HA BO3MYIIHBIN OacceliH. CaHUTapHO-3aIlUTHAS 30HA
OKpY’KalOIIeH cpesl; 6. Kakme opraHi3MBbI BEIIEISIOT 110 CIIOCOOY MHTAaHUS B OHochepe
- Croco0amMHu pereHust 7. CtpykTypa 6nocdeps
BOIPOCOB panioHansHOro (8. Ha ueM OCHOBaHO (hyHKIIHOHMPOBAHME IPHPOJHO-TIPOMBIIIICHHBIX CHCTEM, KaKue ero GOpMbI BBIACISIOT
¢$yHxumonnpoBanus po- 9. Kakne mokasateny yYUTBHIBAIOTCS IPH pacyeTe KOHIIEHTPAUH 3arPS3HSIOMNX BEIeCTB B BOTHBIX 00BEKTaxX MpH
U3BOACTB C YUETOM MUHH-  [cOpOce B HUX CTOYHBIX BOJ
Mu3anuu HeonaronpusaTHo- |10. Kak paccuuThIBarOTCS KOHLEHTPAIMH 3arpsI3HAIOIINX BEUIECTB B aTMocdepe pu BEIOpOCe U3 TOUSYHOTO UCTOY-
IO BO3IEIHCTBHS HAa OKpY-  |[HUKA
JKAIOULYIO IPUPOTHYIO 11. Kak B 6uocdepe GOpMUPYIOTCS LIENH TUTAHUSL
cpely 1 310poBbe denoBeka |12. [Tokasatenu kadecTBa aTMOC(HEPHOTO BO3ayxa. UTo BKIIIOYAET HOHITHE HEOIArOMPHATHBIX METEOYCIOBUH
13. Busl Bo3ieiicTBHS IPOM3BOJICTBA HA OKPYKAIOIIYIO CPely X OCHOBHBIC (hJaKTOPBI, MX O e/IeIISIONIIe
3Hath TeopeTnueckue OCHOBEI \ITepeuens meopemuyueckux 60nPOCOE K IKIAMEHY:

¢dyHnaMeHTanbHEIX Qu3n- |1 MarepuanbHas Touka. Cuctema orcyera. TpaeKTopus, JIMHA ITyTH, BEKTOp HepeMenieHus. CKopoCTs.

YECKHX SIBJICHH, OCHOBHEIE [2. YckopeHHe 1 ero COCTaBIISIoIINE. YTIIOBas CKOPOCTh U YIIIOBOE YCKOPEHHE.

HOHSTHS, 3aKOHBI  MOZien (3. 3akonsl HeloToHa. 3aK0OH coxpaHeHHs UMIybca. LlenTp mMacc.

pa3nenoB Gpu3NKH: MexaHH- |4. MowmeHT nHepIi. MOMEHT cHiIbl. YpaBHEHHE JMHAMHKHI BpAIaTeIbHOTO IBHKEHHUS TBEPAOro Tena. Mo-

KH, MOJIEKYJIIpHOI (DM-MKH |MEHT UMITyJIbca U 3aKOH €ro COXpPaHEHHUSL. O6mias pusnka
U TEPMOJMHAMUKH, DIIEK- 5. DHeprusi, padorta, MOIIHOCTE. KuHeTH4yecKkast M MoTeHI[HAIbHAsE SHEPTUsl.

TPOJMHAMHKHU U MarHetus- [6. 3aKoH coxpaHeHus dHepruu. KuHeTnyeckas SHepris BpaIleHus..

Ma, ONTHKH, aTOMHOH U 7. I'apMoHMYecKkre KoIeOaHus U UX XapaKTepUCTHKH. ['apMoHnueckuii ocrynaTop. IpykuHHBIH, Gusmde-

snepHOi GU3KMKY, QU3NKKM  [CKUH M MAaTeMaTHYECKUI MasTHUKH.

9JIEMEHTAPHBIX YACTHIL. 8. 3aTyxalolye U BEIHYKICHHbIE KOJIeOaHHsI.
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9. BounHoBsie npouecchl. [IpoosbHbie U ronepeyHbie BOJIHbL YpaBHeHHe Oeryieil BojaHbl. BonHoBoe ypaBHe-
Hue. 3ByKOBbIE BOJIHBI.

10. ITapameTpsl COCTOSHUS TEPMOIHMHAMIYIECKOH CUCTEMBI. 3aKOHBI HAEATHHOTO Ta3a.

11. VYpaBHenue Menneneesa-Knaneiipona. OcnoBHoe ypaBHeHrne MKT. 3akon Makcseruia o pacnpeeneHiu
IMOJIEKYJI MJICAJIBHOTO ra3a 110 CKOPOCTSIM.

12. Pacnpenenenne bonpvana. CpeHee 4nciIo CTONKHOBEHHH) U CpeHsS JUIMHA CBOOOTHOTO Ipobera. SBie-
HUS IepeHoca.

13. Yucuno creneHeld cBobopbl. [lepBoe Hayano repMoaAnHaMUKU. TernaoeMKocTb.

14. ITprMeHeHMe IepBOro Hayala TePMOJUHAMHKY K H30IpoIieccaM. AabaTHIeCKUH U ITOIUTPOIHBIH Ipo-
L[ECCBI.

15. Kpyrosoii npouecc (1uki). O6patumeie 1 HEOOpPATHUMBIE IPOLIECCHI.

16. Outpomnus. Bropoe Hagano repmoaunamuku. Iuxn Kapro.

17. DieKkTpuuecKui 3aps]]. 3aKOH COXpaHEHHMs 3JIEKTPUUEcKoro 3apsaa. 3akoHn Kynona. HanpshkeHHOCTD du1ek-
TPOCTaTHYECKOTO MO [IpUHINUI CYNepIO3ULIIN SIEKTPOCTATHICCKHX TTONICH.

18. Teopema I"aycca 1S 3JIEKTPOCTATUIECKOro MoJis. [IoTeHIua anekTpocTaTnieckoro nosst. CBs3b Hanpsi-
PKEHHOCTH U IIOTEHIHAIIA JJIEKTPOCTATHYECKOTO TIOJIs.

19. Tunsl 1udaeKTpUKOB. HanpspkeHHOCTh 1ot B AM3JIeKTpUKe. [IpOBOIHUKY B 3JIEKTPUY €CKOM IOJIE.

20. DnexTpruueckast eMKOCTh YEIUHSHHOTO IPOBOHIKA. KOHIGHCATOPHI.

21. Cuita 1 otHocTh ToKa. CtoponHue cuibl. D/1C u HanpspKeHue.

22. 3akoH Oma. COnpoTHBIEHHE TIPOBOJHUKOB.

23. Pabora u MomHOCTE ToKa. 3akoH JIxoyins-Jlenna. IIpasuna Kupxroda st pa3BeTBIeHHON LETIH.

24. ITepeMeHHBIH TOK Ha y4acTKe LM, COAEPIKAIEeM PE3UCTOP, KATYIIKY HHAYKTUBHOCTH M KOHJICHCATOP.
MOIIHOCT, BBIEIsEMAast B IICMH IIEPEMEHHOTO TOKa.

25. MarnuTtHoe nose U ero xapakrepuctuku. 3akoH buo-Casapa-Jlamiaca.

26. 3akoH AMnepa. JIelicTBHE MarHUTHOTO TIOJISt HA IBYDKYIIUICS 3apsi. SIBJIE€HNE 3IeKTPOMArHUTHOM MHTYK-
nun. 3akoH Papajes.

27. WHaykTHBHOCT KOHTYpa. CaMOMHAYKIHSL. DHEprysl MArHUTHOTO ITOJIS.

28. B3anmnas naayknus. Tparcdopmartopsl.

29. Tok cmemnienns. YpaBHeHus MakcBera.

30. ONeKTpOMarHUTHasl BOJIHA U €€ CBOMCTBA. DHEPIUs, NMITYJIbC ¥ JIABJICHHE 3IeKTPOMArHUTHON BOJHEL

31. Juamarneruku. [Tapamarnerrkn. deppoMarHeTHKH.

32. OcHOBHBIE 3aKOHBI ONTHKH. [ToHOE OTpakeHwHe.

33. Tonkne a3 M300paxkeHne IpeMETOB C TOMOIIBIO JIHH3.

34. KorepeHTHOCTh 1 MOHOXPOMATHIHOCTh CBETOBBIX BOJH. MHTEepdepeHnus cBera.

35. Meronsl HabmroeHUs nHTEpdepeHIu cBeta. MHTepdepeHius cBeta B TOHKUX IUICHKaX.

36. IMpunnun I'rolirenca-®penens. 3ousl penens.

37. Jndpaxmus Operens Ha KPYTJIOM OTBEPCTHH U JIHCKE.

38. Judpaxuus OpayHrodepa Ha OAHON HIETH U HA AUPPAKIIMOHHOI pelIeTKe.

39. EcrecTBeHHBIH U MOJISIpH30BaHHbIHA cBET. 3ak0oH bprocrepa.

40. JIBoitHOe Jrydenpenomienue. BpaieHne miockocTn HoIsIpu3aiuyg.

41. TeruoBoe u3y4eHue u ero xapakrepucTuku. 3akoH Kupxroda. 3akon Credana-bonpiimana u cmemeHus
BuHa.

42. Buget poroadpdexra. 3akons! BHenmHero Gotosddekra. YpaBHeHne DHHIITEHHA I BHENTHETO (OTOI -
(hexra.

43. Macca u ummynsc ¢otona. JlaBnenne cera. Ddpext Komnrona. ENMHCTBO KOPIYCKYISIPHBIX M BOJIHOBBIX
CBOWCTB 3JIEKTPOMArHUTHOTO M3ITy4CHHS.

44. Monenu aroma Tomcona u Pesepdopna. JIuneituaTeiid criekTp atoma Bogoposaa. CrieKTpaibHbIC CEpUH aTo-
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Ma BoJopoJIa.

45. Ioctynatel bopa. OnbiTel @panka u ['epua. Cnekrp aroma Bogopoaa 1o bopy.

46. CoorHourenne HeonpenenenHoctel ['eii3enOepra. BonHoBas GyHKINS U €€ CTATHCTHYECKUI CMBICIL.

47. Vpaeuenue lpenunrepa. Yactuia B OAHOMEPHO NPSIMOYTOIBHON «IIOTEHIUAIBHOM sIMe» ¢ GECKOHEYHO
BBICOKUMH CTEHKaMH.

48. ITpoxoxkaeHne YaCTHIBI CKBO3b NOTEHI[HAIBHBII Oapbep (TyHHEIbHBIH 3 deKT).

49. CocrosiHME aToMa BOJJOpO/ia B KBAHTOBOM MexaHuke. YpasHeHue LlIpénunrepa aist aroMa BOOpoOAa U ero
[peleHue.

50. Pa3zmep, coctaB ¥ 3apsiy aTOMHOTO siipa. MaccoBoe ¥ 3apsiioBoe uucia. Jledhekt Macchl U 9HEpTus CBS3H
lapa.

51. SnepHble cuiibl, MX cBoWCTBA. KBaHTOBBINH MEXaHM3M B3aUMO/EHCTBUS HYKJIOHOB B sIpe.

52. KarmnenpHast 1 00071049e9Hast MOJENH AP, UX 0COOGHHOCTH. «Marndeckue 4ucia» U «Marndeckue sapay.
53. PanunoaktuBHOCTb. ECTECTBEHHAS M MCKYCCTBEHHAS PAaJMOAKTUBHOCTh. 3aKOH PAJJMOAKTHBHOIO pacnaja.
AKTHBHOCTb Pa/IMOAaKTHBHOT'O BEIECTBA.

54. Anbda-pacriaz. [IpaBuia cMerneHus. 3akOHBI COXpaHEHUs IpH pacnaze. Bzanmoneiicteue anbda namydeHus
C BEILIECTBOM.

55. Bera-pacnaz, ero Buzpl. IIpaBuia cmenieHus. 3aKoHbI COXpaHEeHUs Npu pacnaje. Bzaumopeiicteue dera
M3JIy9eHNUs C BEIIECTBOM.

56. T'amma u3nydenue, ero cBoictsa. ['aMmMa-cekTp pajnoaKTHBHOIO dieMeHTa. B3aumoneicTBus ramma u3-
UIydeHHUsI C BEIIECTBOM.

57. SInepHble peakIMy U X OCHOBHBIC THIIEL. Peakius nenenns sapa. Llennas peakus. TepMosinepHas peax-
LgHs.

YMets

KoppekTHO BBIpaxaTh 1
apryMEHTHPOBAaHO 0OOCHO-
BBIBATH MOJIOKEHUSI TIPE/i-
METHOM 00J1aCTH 3HAHUS,
HCTIONB30BaTh QU3HIECKUe
3aKOHBI [IPH aHAIIM3E U
PpeIIeHnH IpoOIIeM 1po-
(heccroHaNbHOIT HesTenb-
HOCTH

1. OOBSICHATD, CHCTE-
MaTH3HPOBaTh U MPOTHO3M-
poBaTh HaOIIIO1aeMbIe
SIBJICHUSI ¥ TIPOIIECCHI C
TOYKH 3peHHs GpyHTaMeH-
TaJbHBIX TTOHATHUH, 3aKOHOB
U TEOpHH KIIACCHYECKON U
COBpPEMEHHO! (DH3HUKH;

2. Pemrats THMOBBIE
3a/1a4 MEXaHUKH, dJICKTPH-
YecTBa U MarHeTH3Ma,
(uzuky KoneGaHuit ¥ BOJH,
KBaHTOBO# (DU3HMKH, dIIEK-
TPOJMHAMHKH, CTATHCTHYIC-
CKOM (DM3HMKU U TEPMOJIH-
HaMUKH, aTOMHOH U siaep-

IIpumepnsie npakmuueckue 3a0a4u 011 IK3AMEHA:

1. OpHoponHbI cTepxeHb Maccoid M = 0,5 Kr moJiBenieH Ha rOpU30HTaIbHON OCH, MTPOXOASIIEH Yepes ero
BEpXHHII KOHeIl. B Touky, oTcTosiIyI0 OT ocu Ha 2/3 JUTHHBI CTEPXKHS, YAapseTcs MyJIsi Maccoil m = 6 T, JeTsiast
FOPHM30HTANBHO CO CKOPOCTBIO Vo = 10° M/c, 1 3acTpeBaet B HeM. ONpPEIENHTh CKOPOCTh HHAKHETO KOHIA CTEPHKHS
cpa3y mocie ynapa.

2. Ha o6ox xoneca B hopme TorKoro 00pytda maccoit M = 0,4 Kr, KOTOPBIi MOXKET BPAIATHCSI BOKPYT CBOEHT
ocH, HAMOTaH LIHYP, K KOHILy KOTOPOTO MOABeNIeH Ipy3 Maccoid m = 90 r. Ha kakyro BBICOTY OITyCTUTCS Ipy3 depe3 t
= 1 ¢ mociie Hayaa ABUKEHUS.

3. Jlorapudmuueckuii IeKpeMeHT HEKOTOpoii Konebmroreiics cuctemst A = 0,02. Onpezenure, BO CKOIBKO pa3
[YMEHBIIUTCSI SHEPTHs 9TON KoJieOaTeIbHON CHCTEMBI 32 BpeMsi, COOTBETCTBYIONIEE 75 MOJHEIM KOJIeOaHUsIM.
4. B cucreme K' nokountest creprkenb, coOCTBeHHast 1uHHA lg KoToporo paBHa 1 M. CTepiKeHb pacloNokKeH Tak,

YTO COCTABJIACT yroi Po=45° ¢ ochio X'. Onpenenuts uHY | cTepxHs 1 yron ¢ B cucteme K, ecim ckopocTs v cuc-
rembl K' otHocutensHO K paBHa 0,8 c.

5. Marepuanbhasi Touka Maccoit M = 0,2 K coBepIaeT rapMOHHYeCKHe KoneOanus mo 3akony x = 0,1 cos (nt/2
- 1/4) M. HaliTu MakCHMaJIbHYIO TOTEHIHAIBHYIO SHEPTHIO TOUKH.
6. Ha mony crout Tenexka B B JUIMHHOM JOCKHU, CHaOXEHHOM JIerKUMH Koliecami. Ha 0/1HOM KOHIIe TOCKH

cTouT YenoBek. Macca yenoBeka M = 60 kr, Macca Jockd T= 20 kr. C Kakoi CKOPOCTBIO U (OTHOCHTEIIBHO 110J1a)
OyzeT nIBUraThCs TENEXKa, eCIIU YEIOBEK MOMIET BAOJIb JOCKH CO CKOPOCTBIO (OTHOCHTENBHO JOCKH) V=1 m/c? Mac-
coit KoJtec peHeOpeub. TpeHre Bo BTYJIKaX HE YIUTHIBAT.

7. Boek cBaiiHoro mosora maccoit m;=500 Kr nagaer ¢ HEKOTOPOH BBICOTHI Ha cBato Maccoi M,=100 kr. Haiiti

IKTT n ynapa Oofika, cuuTas yaap HeynpyruM. Mi3sMeHeHneM MOTeHIAIbHON SHEPTHU CBau MPH yriIyOJICHUH ee
mpeHeopeyb.

8. [enuii cMewmany ¢ HeM3BECTHBIM ra3oM. [loka3arternb aquabaThl MONYICHHOH cMecH oka3saiics paBeH 1,38.
(CKOIIBKO aTOMOB COCTAaBIISIOT MOJEKYITy HEH3BECTHOTO ra3a cMech?
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HO¥ (hH3UKH;

3. IIpumMeHsaTs 3HAHUS
Kypca obmieit hpu3uku B
npoecCHOHATIBHOM J1esi-
TEJIbHOCTH; HCIIONIb30BATh
UX Ha MEXIUCLUIUIMHAD-
HOM YPOBHE;

9. HexoTopoe konu4ecTBo reiust paciupsiercsi CHavaia ainabaTHyecky, a 3aTeM nsobapuyecku. Koneunas
TemIieparypa rasa paBHa HayaiabHOM. [Ipy aquabaTHOM paciMpeHUH Ta3 CoBEepLINI paboTy, paBHyo 4,5 kmk. Hapu-
cyiite rpaduk nponecca. Kakoe K0oIMuecTBO TEILIOTHI MOTTIOTHII I'a3 3a Bech mporecc?

10. Cwmemanu Bogy Maccoid my=5 kr npu temneparype T1=280 K ¢ Bozoit Maccoit m;=8 Kr npu Temneparype
T,=350 K. Haiitu u3menenue AS 3HTPOIMH, IPOUCXOISIIEE ITPU CMEIIUBAHUHU.
11. VW neansHbIi JByXaTOMHBIN ra3, colep Kaliiii KOJINIeCcTBO BElIeCTBa V=] MOJIb 1 HaXOMSIIMICS TI0]] JaBIIe-

Hiem p;=0,1 mma npu temneparype T1=300 K, HarpeBarot npu nocrosiHHoM oobeMe 10 nasieHus p2=0,2 mma. [locne
9TOro ra3 M30TEPMHUYECKH PACIIMPHICS 0 HAYAJILHOTO NABICHUS U 3aTeM H300apHO ObLI CkaT 10 HA4aIbHOTO 00'b-
ema V. IToctpouts rpaduk mukia. Onpenenuts Tepmudeckuit KT/ n nuxia.

12. OnuHakoBbie yacTuibl Maccoit m=10"2 r kaxknas pacrpezieneHbl B OJJHOPOAHOM rPaBUTALIMOHHOM I0JIE
HanpspkeHHOCThI0 G=0,2 MkH/Kr. OnpeneauTb OTHOIICHHE I3/, KOHIEHTPAIX# YaCTHI, HAXOASIIHXCS Ha YKBUIIO-
TeHLMAJIbHBIX YPOBHAX, OTCTOSILMX JIpyr OT apyra Ha Az= 10 m. Temnepatypa T Bo Bcex CI0sX CUHUTAETCS OJMHAKO-
BOi1 1 paBHoIt 290 K.

13. Omnpenenute, Ipu KaKoi TeEMIIEpaType rasa, COCTOSIIETO U3 CMECH a30Ta M KHCIIOpO/ia, Hanboee BEPOSTHEIE
ICKOPOCTH MOJIEKYJI a30Ta M KUCIOpoJia OylyT OTIMYaThcs ApYr OT Apyra Ha Av =30 m/c?
14. 3Has (YHKIIMIO pacrpeeIeHUsI MOJIEKY IO CKOPOCTSIM B HEKOTOPOM MOJIEKYJIIPHOM ITy4Ke

2 2

m myv
f(v) = —2 Vdexp T

2k*T?
, HAliTU BBIpaXXECHU 711 HanboJiee BEpOSITHOW CKOPOCTH V.

15. J1Ba OIMHAKOBBIX IIPOBOJIIIMX 3apsHKCHHBIX IIapa HaXOAATcsl Ha paccTosHUU =60 cM. Cuita OTTaJIKHBaHUS
F, mapoB paBHa 70 MkH. ITociie Toro kak maps! IPUBENU B CONPHUKOCHOBEHNE U yIAIUIH APYT OT Apyra Ha IpeKHee
[paccTosiHKE, CHIIa OTTAIKHBAHKS BO3pocia U ctajia paBHo# F,=160 MkH. Beraucauts 3apsast Q1 1 Q,, KoTopble
OB Ha MIapax 10 UX CONPHKOCHOBEHUH. /[maMeTp MIapoB CYMTATh MHOTO MEHBIIIMM PAaCCTOSHHS MEKy HUMU.
16. J1Be TOHKOCTEHHbIE KOHIIEHTpUUYECKHe cdheps ¢ pamuycamu Ry = 0,2 M u R, = 0,4 M HecyT Ha cebe 3apsiibl ¢
MOBEPXHOCTHBIMH TUIOTHOCTAMH 61 = 1 HKI/M? 1 G2 = 3 HKJI/M? COOTBETCTBEHHO. [IPOCTPAHCTBO MEX/Ty HUMHU 3aI0J1-
HEHO CPEJIOi C IMAIIEKTPUIECKOH TPOHHUIAEMOCThIO € = 2. UeMy paBHA HANPSHKEHHOCTH 3JIEKTPHIECKOTO MOJIS B
[TOYKaX, OTCTOSILIMX OT LIEHTpa Ha paccTostHus = 0,1 Mmu r, =0,3 m.
17. B cxeme, nzo0paxennoi Ha pucyHke, €1=10,0B, £,=20,0 B, £5=30,0B, R1=1,0 Om, Ro=2,0 Om, R3= 3,0 Om,
Rs=4,0 OM, R5=5,0 Om, R¢=6,0 OM 1 R7=7,0 OM. BHyTpeHHEe COpOTHBIICHNE HCTOYHIKOB PEHEOPEKIMO MaJIO.
Onpenenurte BeIUYUHBI TOKOB BO BCEX YUaCTKax IIEMHU U paboTy,
COBEPIIIEHHYIO BTOPHIM HCTOUHUKOM 33 IPOMEKYTOK BpeMEHU I
A=0,1 c. —
18. Konnencarop noaxiouer k 6arapee ¢ JIC e=8 B u T
BHYTPEHHUM CONPOTHUBIEHHEM ' = 2 OM Kak IO0Ka3aHO Ha pH- 5 5 *
cyrke. ConporusiieHne pesnucropa R =2 Om. Kakoii joikHa 1 ""‘__" I_‘
OBITE EMKOCTB KOHJEHCATOPA, YTOOBI IOCIIE 3aMBIKaHUS KITI0Ya ~ «
PHEPTHUsl KOHICHCATOPa YMEHBIINIACH Ha 48MKDK? ‘ |
19. ITo xoHTYpY, H300paXKEeHHOMY Ha PHCYHKE, HIET TOK i 2 |
cunoii I=100A. OnpenennTs MarHUTHYIO HHAYKIHIO B moss,
co3maBaeMyro 3TUM TOKoM B Touke O. Panuyc u3ornyToit yactu R
KOHTYpa paBeH R=20 cM (O-IIeHTp KPHBH3HBI KOHTYpa), a yroia o=60".
20. B nocrostHHOM MareuTHOM nose ¢ nHAyKuueit B =5 T HaxoauTest 3aMKHYTHIH
POBOAIIMI KOHTYP, IUIOMIAAh KOTOPOTo MEHseTcs 1o 3akony S(t) = (4 + 0,2t) cm’. Uemy
ipaBHa D/1C MHAYKIIMH B MOMEHT BPEMEHH t = 5 ¢, €CJIM KOHTYpP PaclojokKeH TakK, 4To Mpo- ™.
HU3BIBAIOLMI €0 MarHUTHBIM IOTOK, MaKCUMaseH?

-
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21. [NepnienuKynspHO MarHUTHOMY 1outto ¢ uHAaykimeit B=0,1 Ti Bo30yXIeHO 3JIEeKTpUYECKOE 110J1€ HAIIPsi-
bkeHHOCThIO E= 100 kB/M. [leprieHANKYIApPHO 0OOMM HOJISIM JABHIKETCS, HE OTKJIOHSISACH OT NPSIMOJIMHEHHON TPAeKTO-
[PHH, 3apsDKEHHAs YacTULA. BBIYMCINTE CKOPOCTH L YaCTHUILIBI.

22. Hcrounuk S cBera (A=0,6 MKM) 1 III0CcKOe 3epkanio M pacro-
IoeHbI, Kak moka3aHo Ha puc. 30.7 (3epkaino Jlnoiina). Yro Oyzner
HaGronathes B Touke P okpana, rae cxoxsares ayuun SP u SMP, — cBer
n TeMHOTa, eci |SPj=r=2 M, a=0,55 MM, [SM|=|MP|?

23. Mesxmy ABYMS IIOCKOHAPAIUIEIbHBIMU CTEKIITHHBIMY ILTac-
THHKAMH TOJIOXKUIM OYECHb TOHKYIO IIPOBOJIOYUKY, PACIIONIOXCHHYIO
mapajuIeNbHO JIMHUH CONPHKOCHOBEHHUS IUIACTHHOK U HAXOJUIITYIOCS
Ha paccrosiHun I=75 MM ot Hee. B otpaxxenHom ceere (A=0,5 MkM) Ha
BEpXHEH IUIACTUHKE BUIHbBI HHTEp(EPEHIIMOHHbBIE oI0Ckl. Onpee- Pye. 30.7

IUTh araMeTp d MOIepeyHOro cedeH s POBOIOYKH, €CIU Ha IIPOTSHKEHUH a=30 MM HacUUTHIBaeTCsl M=16 CBETIBIX

mooc.

24. C noMoupo Ju(ppakHOHHOM peteTky ¢ nepuogoM d=20 MKkM TpeGyeTCst pa3peluTh AyOieT HaTpus
(AM=589,0 u™M u X;=589,6 HM) B criekTpe BToporo mnopsiaka. IIpu kakoit HauMeHs e uinHe | pereTkr 3170 BO3MOK-
HO?

25. Ha nyty yacTH4HO-TIOJIIPU30BAHHOTO CBETA, CTEIeHb noisipu3auuu Pkoroporo pasHa 0,6, moctaBuiu aHa-

ITM3aTOp TaK, YTO MHTEHCHBHOCTh CBETA, IIPOLIENIETO YEPE3 HETO, CTajla MAKCUMaNbHOU. Bo CkOBKO pa3 yMeHb-
IUTCS MHTEHCHBHOCTB CBETA, €CJIN IIIOCKOCTh MPOIYCKAaH!s aHaIN3aTopa MOBEPHYTh Ha yroi o =30°7

26. B cniekrpe uznyueHust orHeHHoro mapa paguycom 100 M, BOSHUKAIOLIETO MIPU SIIEPHOM B3pbIBE, MAKCUMYM
PHEPIUM M3TydeHHs TPUXOAUTCS Ha JutHy BoHbI 0,289 MxM. KakoBa TemnepaTypa mapa? OnpeneanTe MakcH-
MabHOE PacCTOSIHHE, Ha KOTOPOM OY/IyT BOCIIAMEHSTHCS AEPEBSHHBIE MPEMETEI, €CITH HX TTOTJIOMATENbHAS CIIO-
cobHOCTb paBHa 0,7, a Terutota Bocruamenenus 5 Jli/cm?. Bpems u3nydenus OpuHaTh paBHbiM 107c.

27. YennHEeHHBIH IUHKOBBII IapHK paguycoM | CM HaXOJNTCS B BAKyyMe M JUTUTENHHOE BPEMsI OCBEIIACTCS
[YJIbTpadHOIETOBEIM U3IIydeHHEM ¢ JUTHHOI BOMHBI 0,25 MKkM. ONpeneuTs YUCII0 HEOCTAIOIHX JIEKTPOHOB B 005-
leMe mapuKa.

28. @oton ¢ sneprueii 0,28 MIB B pe3ybTaTe paccesHHs Ha ITOKOMBIIEMCS CBOOOIHOM 3IIEKTPOHE YMEHBIIUIT
cBOIO SHEpruIo 10 133,7 k3B. HaliT MMITyJIbC M HanpaBJI€HNE PACIPOCTPAHEHHUs DJIEKTPOHA OTAAUH.
29. [otok 3neprun @, U3mydaeMblil 31eKTpUUECKoii 1ammoi, paseH 600 Bt. Ha paccrosuuu r = 1 M OT ammbt

MepIeHIMKYIPHO [a/IAI0IIKM JIy4aM PacroioKeHO KPYTriIoe IIIOCKoe 3epKanble auamerpoM d=2cm. [lpuanmast,
ITO M3TydYeHHe JTaMITBl OJHHAKOBO BO BCEX HAIPABIICHUSX U UTO 3epKaJIbIle MOJHOCTHIO OTpakaeT MaJalonnii Ha
HEro CBET, OIPEENUTh CHIy F cBeTOBOrO faBiIeHUs Ha 3epKajblie.
30. Ha ocnoBe Teopuu aToma bopa HalfTu UMITYIIbC 3I€KTPOHA B aTOME BOJOPOJIA, €CIIU HHIYKIH MATHUTHOTO
[TOJIs1, CO3TaHHOTO MM B LIEHTPe OPOUTSHI IIpH BpaleHuy, pasHa 0,39 Ti.
31. Bo cxonbko pa3 u3MeHsercs 1e0poineBcKkas AIUHA BOTHBI YJIEKTPOHA IIPU IIEPEeXoe ero B aToMe BOAOpoIa
13 OCHOBHOT'O YHEPTeTHUECKOT0 COCTOSIHHS B IIEPBOE BO3OYKICHHOE?
32. U3 teopun bopa 1u1st aToMa Boopo/a ciieyer, 9To CTA[HOHAPHBIMHA JUTSl 2JIEKTPOHOB aTOMa SIBJISTIOTCSI
[TaKie OpOHTHI, Ha JUIHHE KOTOPBIX YKJIaAbIBaeTCs LeJI0e YHCIIO AIUH AeOpoilIeBCKHUX BOMH. Mcxons U3 aToro, Haii-
TUTe YHCIIOBBIC 3HAYEHNSI MOMEHTA HMITYJIbCa 3JIEKTPOHA B aTOME BOJOPOAA Ha IEPBBIX TpeX OOPOBCKUX OpOUTaX.
33. DIIEKTPOH B aTOMe BOJIOPO/IA OMICHIBACTCS B OCHOBHOM COCTOSIHMM BOTHOBOH (yHKImeit y(r) = Ce™ Ompe-
IETUTH OTHOIIICHHE BEPOSTHOCTEH 1/, MPeOBIBAHMS DIICKTPOHA B CheprdecKux crosix Tommuuoi Ar = 0,01 a u
lpanuycamu 1 = 0,5 au 1,=1,5 a.
34. BOJIbHOMY BBEJIH BHYTPHBEHHO PACTBOP 00heMOM 1 CM®, conepyalimii MCKYCCTBEHHBIH PajHOM30TON Ha-

24
rpus 11 & axtuBHOCTHIO As=2000 c*. AkTuBHOCTS KpOBU 00BeMOM 1 cM®, B3aTOIT Yepes 5 yacoB, okasamack A

=0,27¢™. Haiimute 06beM KpoBH denoBexa. Ilepros momypaciazia HCIoab3yeMOoro H30Toma paseH 15 uac.
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35. DHeprus cBsi3u Eg, sipa, cocTosiero 13 AByX MPOTOHOB U OJHOTO HeifTpoHa, paBHa 7,72 MaB. OnpeneauTsb
Maccy M, HEHTPAILHOTO aTOMA, UMEIOLIEr0 3TO SPO.
36. Bo ®pannuu Ha9aTO CTPOUTENHCTBO MEXKIYHAPOAHOTO TEPMOSAEPHOTO PeakTopa, B KOTOPOM IIpeAroara-

leTCst MOBOIMTH yIpaBIsieMyto peakiuio 1H? + 1H?, B KoTOpoit 06pasyeTcst H30TOM re/us 1 HeHTpoH. Kakyro Mo-
HOCTB Oy/IeT IMETh TaKOH PeaKTop, €Cii B HeM OY/IeT «BBIrOPaTh)» 1 MI TXKEIOro BOIOPOJa B CEKYHIY?

37. Anba gactuia ¢ kuaeTHaeckoii sueprueit K = 5,3 M3 Bo36yxaaer peakuuio “Be(a,n)?C, sueprus koto-
[poit Q=5,7 maB. HaiiT KHHETHYECKYIO SHEPIHI0 HEUTPOHA, BHUICTEBILETO MO/ MPSMbIM YITIOM K HAIIPABICHHIO 1BH-
PKEHHS 0-4aCTHUILIBL.

Bnaners

TIpodeccroHaIbHBIM SI3bI-
KOM IPEIMETHOH 00J1acTi
3HAHUS; HABBIKAMHU HCIIONb-
30BaHMS [IOJTyICHHBIX 3Ha-
HUH 17151 U3y4eHus 1po-
(UIBHBIX JUCIUILINH,
ITpakTHYECKUMH HaBBIKAMH
HCTIONB30BAHHS 2IEMEHTOB
Kypca obmeit pu3nku Ha
JPYTUX JUCHUIUIMHAX, HA
3aHATHAX B ayIUTOPUH U Ha
IIPOU3BO/ICTBEHHOM IIpaK-
THKE;

Crnioco6aMu IEeMOHCTpAMN
YMEHUS OOBSICHSTH, CUCTE-
MaTH3HPOBaTh U MPOTHO3M-
poBaTh HaOIIIO1aeMbIe
SIBJICHUSI ¥ TIPOIIECCHI C
TOYKH 3peHHs PpyHIaMeH-
TaJIbHBIX TIOHSTHI, 3aKOHOB
U TEOpUI KIIACCHYECKON U
COBpPEMEHHO! (HH3UKH;
MeTtoaamu perieHust TUIo-
BBIX 3a][a9 MEXaHUKH, JJIeK-
TpHUYECTBA M MarHETH3Ma,
(hu3uKH KoJIeOAHMIT 1 BOITH,
KBaHTOBOI (DM3UKH, JJIEK-
TPOJMHAMHKH, CTATHCTHYIC-
CKOM (DM3HMKU U TEPMOJIH-
HAMUKH, aTOMHOH U siep-
HOH (u3nkm;

HaBblkaMu 1 METOUKAMH
00001IeHUS Pe3yIbTaTOB
PpeLIeHus, SKCIIEPHMEH-
TaJIbHOHN ACATEIBbHOCTH,
Crnioco6aMu OLIEHUBAHUS
3HAYMMOCTH H TIPaKTHIC-
CKOH NMPUTOJHOCTH MOy~
YCHHBIX Pe3yIbTaTOB;

Orenka C(i)OpMI/IpOBaHHOCTI/I TUTAaHUPYEMBIX pE3YJIbTaTOB 06yqum[ TIPOBOAUTCH ITPU BBIITOJIHEHUHN na60pa'ropm,1x
pa60T, a TaK)K€ MMPU PEHUICHUH 3K3aMCHALIMOHHBIX 3a1a4. HepequL OK3aMCHAIIMOHHBIX 3a/1a4 MPUBEICH BBIIIC.

I Ipumepnoie pamopmbvie p bl:

4. [pruMeHeHNe 3aKOHOB COXPAHEHHS IS ONPEEICHUs] CKOPOCTH T10JIeTa ITyJn

5. OrmpezienieHre MOMEHTOB HHEPIHHU TeJ ¢ HOMOIIBIO KpyTHIIEHOTO MasTHHKA. [IpoBepka Teopems! LlITeitnepa
6. HccnenoBanne BpalaTeIbHOTO ABIKEHHS TBEPIOTO Tela BOKPYT HETIOBIKHON OCH

7. Omnpenenenue XapakTepUCTHK 3aTyXalOUIUX KOoJIeOaHui (HHU3UIEeCKOro MasiTHHUKA

8. OrnpenieneHne CKOPOCTH 3ByKa B BO3TyX€ METOIOM CTOSUEH BOIHBI

9. N3ydenne cTaTHCTUYECKHUX 3aKOHOMEPHOCTEH

10. Omnpenenenue Ko3GQuIreHTa BI3KOCTH BO3/IyXa

11. HccnenoBanne M3MEHEHHs TEMIIEPATYPHI B aAHa0aTHIECKOM TIPOIIECCe M opeesicHne Ko3pduimenTa
IMyaccona

12. IpoBepka 3aKOHA BO3pPAaCTaHMs SHTPOINH B HEPABHOBECHOM CHCTEME

13. DKCHEepUMEHTAIbHOE OIPeeNICHUE Ta30BOW TTOCTOSHHOM

14. HccnenoBanne 3eKTpOCTaTHYECKOTO TI0JIS € MOMOIIBIO 30H/a

15. V3mepeHue 371eKTPOIBIIKYILECH CHIIBI HCTOYHHKA TOKA

16. [lyHTHpOBaHIE MIJLTHAMIIEPMETPA

17. Vi3mepenne eMKocTel METOIOM MOCTHKOBOH CXEMBI M pacdeT eMKOCTHBIX CONPOTUBIICHHIT B LIETISIX Mepe-
IMEHHOTO TOKa

18. H3y4eHne pe3oHaHCca HANPsHKCHHI U ONPE/ICICHHE HHAYKTUBHOCTH METOJIOM PE30HAHCA
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Bo3MoxHOCTBIO MeXInC-
LUIUTHHAPHOTO PHMEHe-
HUS 3HaHU, yMEHUH 1
BJIaJIeHUi, cHOpMUPOBaH-
HBIX [IPU U3YYCHHH Kypca
obmieit pu3uKy;
OCHOBHBIMH METOZaMU
HCCIIe0BaHMs B 001aCTH
(bU3UKH, TPAKTUUECKUMH
YMEHHUSIMH M HABBIKAMH HX
HCIIOJIb30BAHMU;

19.
20.
[ToHa
21.
22.
23.
24.
25.
26.
27.

OrnpeneneHne HHAYKTHBHOCTH KaTYLIKU M MarHUTHOM HPOHHUIIAEMOCTH (h)ePPOMArHUTHOTO TeNa
OrnpeneneHne pajanyca KpUBU3HbI JIMH3bI M ITOJIOCHI IPOITYCKaHMs CBETO(HMIBTPA ¢ HOMoIbIo Koner, Hpto-

Unrepdepomerpuueckue n3MepeHns Ha 0cHoBe ombita FOHra

Omnpejenenye reoMeTpuYecKUX pa3sMepoB Npy nomMolnu ounpusmsl Openens

OmnpezeneHye IIMHBI CBETOBOH BOJIHEI H XapaKTEPUCTHK AU(PPAKIMOHHON PEIIETKH

Usyuenue BHenHero hotodadpdexra u onpeaeneHue noctosHHoi [nanka

V3yuenue 3akOHOMEpHOCTEH anb(a-pacnana

V3yueHne raMma-CIeKTpa paJloaKTHBHOIO HCTOUYHHKA

OrnpeneneHne MaKCHMAaIbHOIT SHEprun OeTa-4acTull U NIeHTH(HHUKALMY PaINOaKTUBHBIX IIPENapaToB

3HaTh

Teopernueckre OCHOBBI
(hyHIaMeHTaNBHBIX (GU3H-
YECKHUX SBJICHUI, OCHOBHBIC
HOHSATHS, 3aKOHBI 1 MOZICIIN
pa3znenoB GU3MKH: MEXaHH-
KU, MOJICKYJISIPHON (H-3UKH
U TEPMOJNHAMHKH, JICK-
TPOAMHAMUKH ¥ MarHeTH3-
Ma, OITHKH, aTOMHOM 1
simepHOi Gu3uKH, QUHKH
3JIEMEHTAPHBIX YaCTHI]

58.
59.
60.
61.

62.
63.
64.

65.
66.

67.
68.

69.

70.
71.
IIECCHI.
72.
73.
74.

75.

76.
77.
78.
79.
80.
81.

82.

\Iepeuens meopemuyueckux 60nPOCOE K IK3AMEHY:

MarepuanbHas Touka. Cucrema orcyera. TpaekTopus, IIMHA ITyTH, BEKTOp HepeMenieHus. CKopoCTs.
‘YckopeHHe 1 ero coCTaBIIAIOMINE. YTIIOBas CKOPOCTh U YIIIOBOE YCKOPEHHE.

3akonbl HptoToHa. 3aKOH coxpaHeHus umiysbcea. LlenTp mace.

MowmeHT nHepIHU. MOMEHT cHIIbl. YpaBHEHNE JMHAMHKHI BpaIaTeIbHOrO JBIKEHHUS TBEpAOro Tena. Mo-

IMEHT UMITYJIbCA U 3aKOH €TI0 COXpaHCHU .

DHeprusi, padora, MOIHOCTh. KuHeTH4yeckas 1 MoTeHHa bHast SHEPIusl.
3aKkoH coxpaHeHus Hepruu. Kunernueckas sHeprus BpaIleHusL.
I'apMmoHMYecKkre KoneOaHus U UX XapaKTepUCTHKH. ['apMoHnueckuii ociniTop. IIpykuHHEA, Gusmde-

CKUI1 1 MaTeMaTUYEeCKUI MasTHUKH.

3aTyxaroIye U BEIHYKICHHbIE KOJIeOaHHsI.
Bonrossre nporeccsl. [IpofonsHbIe 1 onepevHble BOIHEL YpaBHeHHe Oerymell BoaHbl. BonHoBoe ypaBHe-

HHUC. 3By1<031>1e BOJIHBI.

ITapameTpsI COCTOSIHUS TEPMOIMHAMIIECKOH CHCTEMBI. 3aKOHBI HIEaTBHOTO rasa.
VYpasHenune Menneneesa-Knaneiipona. OcnoBHoe ypaBHeHHe MKT. 3akon MakcBeiuia o pacnpeeneHiu

IMOJICKYJI UACAJIBHOT'O ra3a 1mo CKOPOCTAM.

Pacnpeﬂenel—me Bonbmana. Cpe)mee YUCIIO CTOJIKHOBEHHUH U CpeaHssa JUIMHA CBOOOTHOTO np06era. SBne-

HHSI IepeHoca.

Yucno creneneit cBo6oabl. [lepBoe Havano TepMOIUHAMUKH. TeIIoeMKOCTb.
ITprMeHeHVe IepBOro Hayala TePMOJUHAMHKH K H30IpoIieccaM. ATHabaTHUeCKUH U ITOJTUTPOITHBIH TIpo-

Kpyrosoii nporecc (k). OOpaTiMbie 1 HEOOpaTUMBbIE TPOLECCHI.
Ourponus. Bropoe Hadano tepmoaunamuku. Iukn Kapro.
OnexTpudeckuit 3apsj]. 3aKOH COXpaHEHHMs 3JIEKTpUUEcKoro 3apsaa. 3akoH Kynona. HanpshkeHHOCTB 3u1ek-

[TpocTaTH4ecKoro mous. IIpuHIHI CyIepIo3HIUH YIeKTPOCTATUIECKUX MOJICH.

TeopeMa Taycca JUISA DJIEKTPOCTATUYECKOTO T10JIA. TloTenmman JJICKTPOCTATHUIECKOTO ITOJIA. CBs3b Harnps-

PKEHHOCTH U NOTEHIIMAJIA JIEKTPOCTATHICCKOT'O I10JIA.

Tunsl audaeKTpruKoB. HanpsHkeHHOCTH MO B THAIIEKTpHUKe. [IpOBOIHUKY B JJIEKTPHIECKOM HOJIE.
OnexTpuueckast eMKOCTh YeAHHEHHOTO IPOBOJHUKA. KOHIEeHCATOPHI.

Cuna 1 oTHoOcTh ToKa. CtopoHHue cuibl. D/1C n HanpsbKeHMe.

3akon Oma. ConpoTUBIICHHE MIPOBOTHUKOB.

Pabota u momHOCTH TOKA. 3akoH J[xoynsa-Jlenna. [IpaBuna Kupxroda st pa3BeTBICHHOM Lieny.
ITepeMeHHBII TOK Ha y4acTKe LETH, COAEPIKAIIEM PE3NCTOP, KaTyIIKY HHAYKTUBHOCTH M KOHJICHCATOP.

IMOIIIHOCTD, BBIIENsIeMast B IIEMTH IEPEMEHHOTO TOKA.

MarnuTtHoe nose u ero xapakrepuctuki. 3akoH buo-Casapa-Jlamnaca.

O6mmii Gpu3HIecKnii MpaKTHKYM
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83. 3akoH AMnepa. JIelicTBHe MarHUTHOTO TOJISt HA JIBYDKYILUICS 3apsil. SIBjIeHHE 371eKTPOMarHUTHOM UHYK-
uun. 3akoH Papajes.

84. VHyKTHBHOCTH KOHTYpa. CaMOMHAYKIUS. DHEPrys MArHUTHOTO IOJIS.

85. Bsaumuas unaykuus. Tpancdopmarops.

86. Tok cmeneHus1. YpaBHeHus MakcBera.

87. DJIeKTpOMarHUTHAsI BOJIHA U €€ CBOMCTBA. DHEPIUsl, HMITYJIbC M JABJICHHE HICKTPOMArHUTHON BOJIHBL

88. Juamarueruxu. [lapamarnetnku. @eppoMarHeTHKH.

89. OcHoBHBIE 3aKOHBI ONTHKHU. [TofHOE OTpakeHuHe.

90. Tonkue nuH3b1. M300paskeHHe IPEIMETOB C TIOMOIIBIO JIFH3.

91. KorepeHTHOCTD 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. MIHTepdepentus cBeTa.

92. Meroasl HabGmoaeHIs HHTephepeHimn cBeTa. ViHTepdepeHnus cBeTa B TOHKHX IUICHKAX.

93. IMpuanun I'roiirenca-®dpenens. 3ousl penens.

94. Judpaxuus Openenst Ha KPYIJIoM OTBEPCTUH U JUCKE.

95. Jubpaxuus Opaynrodepa Ha OTHON HIETH U HA AUPPAKIMOHHON PEIIeTKE.

96. EcTecTBeHHBIN U MOJISIPH30BaHHbIH CBET. 3aKOH Bproctepa.

97. JIBoitHOE JTydenpenoMieHue. BparieHue miockocTu nossipu3alii.

98. TemnoBoe u3TydeHHe U ero xapakrepuctuku. 3akon Kupxroda. 3axon Credana-bonbimana u cMeIieHust
BuHa.

99. Buzsr poroaddexra. 3akons BHemrHero Gporodddexra. Ypapuenue DininTeiina 1st BHemHero Goroad-
(bekra.

100.  Macca u ummynsc ¢oToHa. JlaBinenue cera. Ddpext Komnrona. ETMHCTBO KOPITYCKYISIPHBIX M BOJIHOBBIX
CBOICTB 3JIEKTPOMArHUTHOTO H3Iy4CHHS.

101. Mopenu atoma Tomcona u Pezepdopna. Jluneituatsiii criektp atoma Bogopoaa. CrieKTpaabHbIE CEPUH aTo-
Ma BoJopoJIa.

102.  Ilocrynatsl bopa. OmbiTer @panka u 'epua. CriekTp aroma Bomoposa mo bopy.

103.  CootHomeHue HeonpeaeaeHHocTel [ eitzenbepra. BomHoBast QyHKIWS U €€ CTATUCTHIECKHI CMBICIT.

104.  VYpasnenme llIpenunrepa. YacTrma B 0JHOMEPHOH PAMOYTONBHOH «ITOTEHITHABHON SMe» ¢ OECKOHEUHO
BBICOKUMH CTEHKaMH.

105.  IIpoxosKaeHHe YacTUIIbl CKBO3b MOTEHINAIbHbIN Gapbep (TyHHENbHBIH 2(heKT).

106.  CocrostHHE aTOMa BOJOPOZA B KBAHTOBOI MexaHuke. YpasHenue [lIpénunrepa uist aToMa BOZOpOa U ero
[penreHue.

107.  Pa3smep, cocTaB M 3apsiJ aTOMHOTO siipa. MaccoBoe U 3apsiioBoe uncia. JleeKT Macchl M SHEPTHs CBA3H
spa.

108.  SnmepHble cuilbl, UX cBOiicTBa. KBaHTOBEII MeXxaHN3M B3aUMOEHCTBHS HYKJIOHOB B sIpe.

109. KanenbHast u 000104€uHast MOJIENH spa, X 0COOEHHOCTH. «Marnyeckue 4nuciiay 1 «Marudeckue sapay.

110.  PapmoaktuBHOCTH. ECcTecTBEHHAs M HCKYCCTBEHHAs PaJHOAKTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacraja.
IAKTUBHOCTB PaJJHOAKTHBHOT'O BEIIECTBA.

111.  Aunbda-pacnan. [IpaBuia cmenieHus. 3aKOHbI COXpaHEHUs Mpu pacnaje. Baaunmopeiictue anbda u3mydeHus
C BEIIECTBOM.

112.  Bera-pacnan, ero Buasl. [IpaBuia cMenieHus. 3aKOHBI COXpaHEHHMs IIPH pacazne. Bzanmoneiicteue 6era
M3IIyYEHNUS C BEL[ECTBOM.
113.  T'amma u3nydeHue, ero cBoicTna. I'amMMa-crieKTp paJuoakTHBHOTO dJieMeHTa. BaanmonelictBus ramma ns-

ITy4eHHs C BEIIECTBOM.
114. SlnepHble peakliMu U UX OCHOBHBIC THITBL. Peakius aenenus sapa. Llennas peaxius. TepMosinepHas peak-
st

YMets

KoppekTHo BbIpaxath 1
apryMEHTHPOBAaHO 0OOCHO-

\Ipumepnvie npakmuueckue 3a0aqu 0sa IK3aMena:

38. OpHOpOHbII cTep)eHb Maccoid M = 0,5 Kr moJiBelIeH Ha TOPU30HTAIBLHON OCH, IPOXOJISIIIEH Yepes ero
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BBIBAaTh MOJIOXKEHUSI IPe/I-
METHOM 00JIaCTH 3HAHUS;
HCTIOJIb30BaTh (DH3MYECKUE
3aKOHBI [IPH aHAJIH3E U
peleHun npoodiaeM mnpo-
(heccnoHanbHOI AeATENb-
HOCTH

BepXHHIl KOHELl. B TOUKy, OTCTOSIIYIO OT OCH Ha 2/3 [IJIMHBI CTEPIKHS, yAApsETCs MyJIsl MAacCoil m = 6 T, JieTsIas
FOPH3OHTANBHO CO CKOPOCTBIO Vo = 10° M/c, 1 3acTpeBaeT B HeM. ONPEIEUTh CKOPOCTh HIKHETO KOHIIA CTEPIKHS
cpasy mocie ynapa.

39. Ha o60on xoneca B hopme ToHKOro 00pyda Maccoit M = 0,4 Kr, KOTOPBIi MOXKET BPALIATHCsI BOKPYT CBOEHT
lOCH, HAMOTaH IIHYP, K KOHIly KOTOPOToO MoJBeleH rpy3 Mmaccoid m = 90 r. Ha kakyro BBICOTY OIycTUTCS Ipy3 yepes t
= 1 ¢ mocyie Havaa ABYKCHHS.

40. Jlorapupmuueckuii 1eKpeMeHT HeKOTopoil koebmroweiics cucremsl A = 0,02. Onpeznenure, BO CKOJIBKO pa3
[YMEHBILIUTCS SHEPIUsI 3TOI KOJIeOaTebHOM CHCTEMBI 38 BPeMsi, COOTBETCTBYIOLIEE 75 MOIHBIM KOJIeOaHUSM.
41. B cucreme K' nokountes crepikeHb, coOCTBeHHas IuHA lg kKoToporo paBHa 1 M. CTepiKeHb pacloIOKeH Tak,

YTO COCTABJIACT yroi Po=45° ¢ ochto X'. Onpenenuts unHY | cTepxHs U yroa ¢ B cucteme K, eciu ckopocTb v cuc-
rembl K' orHocutensHo K pasna 0,8 c.

42. MarepuanbHasi Touka Maccoit M = 0,2 Kr coBepIaeT rapMOHHYECKHE KoJieOaHus mo 3akony X = 0,1 cos (nt/2
- /4) M. HaiiTi MakCHMalbHYI0 MOTEHIHAILHYIO SJHEPTHIO TOUKH.
43. Ha nomny crout Tenexka B BUjE JIIMHHOW JIOCKU, CHAOKEHHOI JIerkuMH Kojiecamu. Ha oTHOM KOHIIE JOCKU

crout yenoBek. Macca uenoBeka M = 60 kr, macca gocku 1= 20 kr. C KaKoil CKOPOCTBIO M (OTHOCHTEIILHO I10J1a)
OyzeT IBUraThCs TEJNEXKa, eCJIU YEJIOBEK MOMAET BAOJb JOCKH CO CKOPOCTBIO (OTHOCUTENBbHO N0CckK) V=1 m/c? Mac-
coii kosiec npeHedpeyb. TpeHue BO BTYJIKaX HE YYUTHIBATb.

44, Boex cBaitHoro monora maccoit m;=500 Kr majgaer ¢ HEKOTOPOH BBICOTHI HA cBato Maccoit M,=100 kr. Haiitu

IKTI n ynapa Oofika, cyuras yaap HeynpyruM. Mi3MeHeHreM MOTEeHIMaIbHOM SHEPriy CBau NPH yriyOJeHUH ee
nmpeHeOpeys.

45. T'enuii cMenany ¢ Heu3BecTHBIM ra3oM. I[TokazaTens aaquabaThl MOJyYeHHON cMecH oKasalics paBeH 1,38.
(CKOJIBKO aTOMOB COCTABIISIOT MOJICKYJTy HEU3BECTHOTO ra3a cMech?

46. HexoTopoe KoaM4ecTBO rejust pacuiupseTcs cHavana aauadaTuueckH, a 3aTeM u3odapuyecku. Koneunas
[TemIiepaTypa rasa paBHa HauaiapHOMU. [Ipn annabaTHOM pacmmpeHnn ra3 coBepuni paboty, pasHyto 4,5 xuk. Hapn-
cyiiTe rpaduk nponecca. Kakoe KoInuecTBO TEILIOTH MOTTIOTHII I'a3 3a Bech mpomuecc?

47. Cwmemanu Bogy Maccoid my=>5 kr npu temneparype T1=280 K ¢ Bogoit Maccoit m;=8 Kr npu Temnepatype
T>=350 K. Haliti n3meHenue AS 3HTpONUH, MPOUCXOAIIEE IPHA CMEIINBAHKH.
48. W neanbHbIN IBYXaTOMHBIN ra3, COAEpXKalInii KOIMYECTBO BEIIECTBA V=] MOJIb 1 HAXOMSIIHUICS O] JaBie-

Hiem p;=0,1 mma npu temmeparype T1=300 K, HarpeBatot npu mocrosiHaoM o6bemMe 10 nasienus p2=0,2 mma. [locme
PTOrO ra3 M30TepMHYECKH PACIIUPIIICS 10 HAYAJBHOTO AABICHUS U 3aTeM n300apHO OBLI CkaT 10 HA4aIbHOTO 00'b-
ema V1. IToctponTts rpadux mmxma. Onpenemuts Tepmudecknii KIT/ n mukma.

49. OnMHAKOBEIE HaCTHIBI Maccoit M=10"7 T kas1as pacipeieNieHbl B OIHOPOIHOM TPABHTAITOHHOM IOJIe
HanpsbkeHHOCThI0 G=0,2 MKH/KT. OIpeIeuTh OTHOIICHHE I3/, KOHIIEHTPAIMi YaCTHUL], HAXOSIIUXCS Ha YKBHIIO-
[TCHI[MAIBHBIX YPOBHSX, OTCTOSIIHX APYT oT Apyra Ha Az= 10 M. Temneparypa T Bo Bcex CII0SIX CUHTACTCS OJJUHAKO-
Boii 1 paBHOI1 290 K.

50. Omnpenenute, MpU Kakoi TeMIIEpaType ras3a, COCTOSIIEro U3 CMECH a30Ta U KHCJIOPO/ia, Hanbosiee BEPOsTHEIC
CKOPOCTH MOJIEKYJI a30Ta M KUCIOpoa OyIyT OTINYaThcs APYT OT Apyra Ha Av = 30 m/c?
51. 3Hast (YHKIMIO pacrpeeIeHUsI MOJIEKYJ IO CKOPOCTSM B HEKOTOPOM MOJICKYJISIPHOM ITy4Ke
2 2
3 mv

f(v)= exp

2k?T? 2kT

, HATH BBIP)XESHUS JUIS HANOOIIee BEPOSITHON CKOPOCTH V.
52. JIBa OJJMHAKOBBIX MPOBOJIANIMX 3aPsKEHHBIX LIapa HaXOJATCs Ha paccTosiHUM =60 cM. Cuila OTTaJIKUBaHUS
F, mapoB paBua 70 MkH. [Tocie Toro kak maps! IpUBENN B CONPHKOCHOBEHNE U yAAININ APYT OT APyra Ha IpeKHee
[paccTosIHME, CHJTa OTTaJIKMBAHKS BO3pOCia U cTaia paBHOH F,=160 MxH. Berancmuts 3apsiast Q; u Q2, KoTopsie

ObLIM HA nrapax 1o ux COTlpI/IKOCHOBeHI/Iﬁ. I[I/IaMeTp HIapOB CYUTATh MHOI'O MEHBIIIUM PACCTOSHUA MEXKAY HUMH.
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53. J1Be TOHKOCTEHHbIE KOHIIEHTpUUYECKHe cdepsl ¢ pamguycamu Ry = 0,2 M u R, = 0,4 M HecyT Ha cebe 3apsibl ¢
IOBEPXHOCTHBIMH TUIOTHOCTAMHE 63 = 1 HKI/M? I G, = 3 HKJI/M? COOTBETCTBEHHO. [IPOCTPAHCTBO MEX/Ty HHMH 3aI0]I-
HEHO CPEOil C AMAIEKTPUYECKON IPOHHUI[AEMOCTHIO € = 2. UeMy paBHa HAIPSHKCHHOCTH 3JICKTPHYECKOTO OIS B
TOYKaX, OTCTOSAIIMX OT LEHTpa Ha paccTosnus = 0,1 Mmu r; =0,3 m.

54, B cxeme, nzo0paxeHHoi Ha pucyHke, €1=10,0B, €,=20,0 B, £5=30,0B, R1=1,0 Om, Ry=2,0 Om, R3= 3,0 Om,
Rs=4,0 OmM, R5=5,0 Om, Rg=6,0 Om u R;=7,0 OM. BHyTpeHHee COnpOTHUBIICHUE HCTOYHUKOB IIPEHEOPEKUMO MaJIO.
Onpeznenute BEIUYUHBI TOKOB BO BCEX YYacTKaXx LIEIH U paboTy,

COBEpILCHHYIO BTOPHIM HCTOYHHKOM 3a IIPOMEXYTOK BPEMEHH R
At=0,1 c. —
55. Konnencarop noaxitouen k 6atapee ¢ 3JIC e=8 B u T
BHYTPEHHUM CONPOTHUBIEHHEM ' = 2 OM Kak I10Ka3aHO Ha pH- 5 5 *
cyrke. Conporusiienue pesnucropa R = 2 Om. Kakoit nomkna 1 ""‘__" I_"
OBITH EMKOCTh KOH/ICHCATOPA, YTOOBI I1OCIIE 3aMBIKAHUS KITFOYa €A -
PHEPIUsi KOHICHCATOPa YMEHBIINIACH Ha 48MKDK? I
56. ITo KOHTYpY, H300pa’keHHOMY Ha PUCYHKE, UJET TOK £1 2 |

cuutoii I=100A. OnpesenuTh MarHUTHYIO MHAYKLIUIO B noss,

co3aBaeMyro 3TUM TOKoM B Touke O. Panuyc u3ornyToit yactu

KOHTypa paBeH R=20 cM (O-LIeHTp KPHBH3HBI KOHTYpa), a yroi o=60".

57. B nocTositHHOM MarHUTHOM none ¢ uHAyKuuei B =5 Tin HaXxoauTCst 3aMKHYThIN
MPOBOMANIMIH KOHTYP, IUIOMIAIb KOTOPOro MeHseTcs 1o 3akony S(t) = (4 + 0,2t) cm’. Uemy
paBHa D/IC MHIYKIIMU B MOMEHT BPEMEHH t = 5 ¢, €CJI KOHTYp PacloJIOKEH TakK, 4TO IPO-
HU3BIBAIOIINN €0 MArHUTHBIA ITOTOK, MAKCHMaJICH?

58. [NepnieHauKyIIpHO MarHUTHOMY ToJTt0 ¢ MHAYKIMei B=0,1 Ta Bo30yxaeHo dek-
[Tpraeckoe mose HanpspkeHHocThIo E= 100 kB/M. [leprneHauKyIsIpHO 000UM ITOISIM JIBH-
bKeTCs1, He OTKJIOHSISCH OT MPSIMOJINHEIHHOI TPaeKTOPHH, 3apshHKEeHHAs YaCTHLA. BBIUHUCINTG CKOPOCT L YaCTHIBL.
59. Hcrounuk S cBera (A=0,6 MKM) U III0CKOe 3epKasio M pacrio-
ImoXeHbI, Kak moka3aHo Ha puc. 30.7 (3epkano Jlnoiina). Uro Oyner
HaOmroaThest B Touke P akpana, riae cxoxsres myun SP u SMP, — ceer
i TeMHOTa, ecid |SPj=r=2 M, a=0,55 mm, [SM|=|MP|?

60. Mexy AByMsI IIIOCKONapasIeNbHbIMU CTEKIIHHBIMH ILIAC-
THHKAMH HOJIOKHIM OYeHb TOHKYIO IIPOBOJIOUKY, PACIIONOKEHHYIO
apajuIeNbHO JIMHUH CONPHKOCHOBEHHS IUIACTHHOK U HaXOJISIITYOCS
Ha paccrosauu =75 MM ot Hee. B otpakennom ceere (A=0,5 MKM) Ha
BepXHeil IaCTUHKE BUAHBI HHTepGhepeHIIHOHHbIe monockl. Onpene- Pxe. 30.7

tuTh nraMetp d MOIEepeYHOro ceYeH s POBOIOYKH, €CIU Ha IPOTHKEHNH a=30 MM HacUUTHIBaeTCsI M=16 CBETIBIX

s

mostoc.
61. C moMoIpio TU(GPaKIHOHHON pemeTke ¢ nepruoaom d=20 MKM TpeOyeTcst pa3pernTh 1y0aeT HaTpust
(AM=589,0 u™M 1 X;=589,6 HM) B crieKTpe BToporo mnopsiaka. [Ipu kakoit HauMeHsblei JuiHe | pereTku 3T0 BO3MOXK-
HO?

62. Ha myTn 4acTH4HO-TIONSAPU30BAHHOTO CBETA, CTEMEHb Hosspusannu Pxoroporo paera 0,6, moctaBuny aHa-

ITM3aToOp TaK, 4TO MHTEHCUBHOCTB CBETA, TIPOIIEAIIETO Yepe3 Hero, cTajla MakCuMalbHOi. Bo ckonbko pa3 ymeHb-
IMTCSI ”HTEHCUBHOCTH CBETA, €CJIM IIOCKOCTh MPOIYCKAaHUs aHAIW3aTopa NOBEpHYTh Ha yroi o =30°7

63. B cnextpe n3imydenust orueHHOro mapa pagmycoM 100 M, BOZHUKAIOIIETO IPH SIEPHOM B3PHIBE, MAKCUMYM
SHEPrUM U3Iy4eHHUs IPUXOAUTCS Ha JUIMHY BoiHbl 0,289 Mkm. KakoBa temneparypa mapa? Onpenenure Makcu-
MabHOE PACCTOSHHE, Ha KOTOPOM OYIyT BOCILIAMEHATHCS IEPEBSHHBIC IPEAMETHL, €CIIH UX HOITIOMATEIbHAS CII0-
cobHOCTb paBHa 0,7, a Terutota Bocruamenenns 5 Jii/cm?. Bpems u3nydenus npuHaTh paBHbiM 107c.

64. YenuHeHHBII IMHKOBBIN NIAPUK paJilycoM | cM HaXOAWTCs B BAaKyyMe H JUIUTEIEHOE BpeMsl OCBEIIAeTCsl
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yIbTpadUONETOBBIM H3IydeHHEM C ATUHOM BOMHEI 0,25 MkM. OnpeenuTh YUCI0 HEAOCTAIONIHNX IEKTPOHOB B 00b-
leMe I1apuKa.

65. ®otoH ¢ sHeprueii 0,28 MIB B pe3ynbTaTe paccesHUs Ha IIOKOUBIIEMCS] CBOOOIHOM DIEKTPOHE YMEHBIIHIT
cBOtO 3Hepruto 110 133,7 k3B. HaiiTu uMIysibC U HanpaBJeHHE paclipOCTPAaHEHH JIEKTPOHA OTauH.
66. [orok 3neprun @, U3mydaeMblil 31eKTpUUecKoii tammoi, paser 600 Bt. Ha paccrosHuu r = 1 M OT s1amribl

epHEeHINKY/ISIPHO [aJA0IINM JIy4aM PAcIIONOKEHO KPYyIiloe IIIOCKOe 3epKablie auamerpoM d=2cm. IlpuHumast,

UTO M3JTy4eHHUE JIAMIIbl OJMHAKOBO BO BCEX HAIPABJICHHUSAX H UTO 3€pKaJblie IIOJHOCTHIO OTpakaeT Ia/alollui Ha

HEro CBET, ONpPEJEIUTh CUITy F CBETOBOrO JaBlICHUS Ha 3epKaIbLE.

67. Ha ocnoBe Teopuu aToma bopa HaliTn HMITYIIbC 3JIEKTPOHA B aTOME BOJOPOJIA, €CITU HHIAYKIS MAaTHUTHOTO

[10JIs1, CO3/1aHHOT'0 UM B LIEHTpe OpOUTHI IpH BparieHuu, pasHa 0,39 Ta.

68. Bo cxonbko pas uzMensercs 1e0poiiieBckas ANUHA BOIHBI JJIEKTPOHA IIPU EPEXOozie ero B aToMe BOAOPOIa

13 OCHOBHOT'O 9HEPTeTHUECKOT0 COCTOSIHYS B IIEPBOE BO3OYKIEHHOE?

69. 3 teopuu bopa mis aToma Bogopoza cienyer, YTo CTallHOHAPHBIMU UL JJIEKTPOHOB aTOMa SIBJIIOTCS

TaKue OpOMTHI, Ha JUTMHE KOTOPBIX YKIIAJbIBACTCS LIEJIOE YUCIIO JUIMH AeOpoiineBckux BoiH. Vicxoas u3 aToro, Hail-

ITUTe YHCIIOBBIC 3HAYEHNSI MOMEHTA MMITYJIbCA 3JIEKTPOHA B aTOME BOJJOPO/IA Ha IIEPBBIX TpeX OOPOBCKUX OpOUTax.

70. DJIEKTPOH B aTOM€ BOJIOPOIa OIUCHIBAETCS B OCHOBHOM COCTOSIHHH BOJIHOBOM (yHKITHE#H () = Ce™ Omnpe-

NeNIMTh OTHOLIEHHE BEPOSTHOCTEN (1/M; NPEOBIBAHMUS SJICKTPOHA B CHEPUUECKUX CIOSX TOMIUHOM Ar = 0,01 a u

pamuycamu L =0,5aur,=15a.

71. BOIBHOMY BBE/H BHYTPHBEHHO PacTBOp 00heMoM | cM®, colepiaIiiii HCKYCCTBEHHBIN PaHON30TOI Ha-
24

Tpus 11 aKTHBHOCTHIO Ag=2000 ¢, AKTHBHOCTH KpOBH 00heMoM | cM®, B3TOI uepes 5 uacoB, okazanach A

=0,27¢™. Haiimure 06beM KpoBH desoBeka. Ilepro momypaciazia HCIoIb3yeMoro H30Tona paseH 15 gac.

72. Dueprus cBsi3u Eg, a1pa, cocTosIero u3 JByX NpOTOHOB U OJHOTO HEHTPOHA, paBHa 7,72 M3B. Onpenenursb

Maccy M, HEHTPaIbHOTO aTOMA, HMEIOIIEro TO SAPO.

73. Bo ®panHnum Ha4aTo CTPOUTENHCTBO MEXIYHAPOIHOTO TEPMOSIIEPHOTO PEaKkTopa, B KOTOPOM IIpearionara-

leTCs1 TOBOMTH YIpaBseMylo peakiio ;H? + ;HZ, B koTopoit 06pasyercst H30ToI renus i HeiiTpon. Kakyro Morm-

HOCTb OyZIeT UIMETh TaKOH PeaKkTop, €CIH B HEM OYJIET «BBIrOpaTh» | MI TSHKENIOro BOAOPOAA B CEKYHIY?

74. Anb(a yacTHIA ¢ KHHETHUECKOiT SHeprueii K = 5,3 MaB B03Gyskmaer peakimio “Be(a,n)'?C, sHeprus KoTo-

[poit Q=5,7 maB. HaiiTi KHHETHYECKYIO SHEPTHIO HEUTPOHA, BHUIETEBILETO MO/ MPSMbIM YITIOM K HATIPABICHHIO [IBH-

PKEHHUS 0-4aCTHIIBL.

Brnaners

IpodeccnoHaNbHEIM S3bI-
KOM IpeIMETHOM 00s1acTi
3HAHUS; HaBBIKAMH HC-
TI0JTb30BAHUS ITOTYyYEHHBIX
3HAHUH JUIA U3yUYECHHUs TIPO-
(UIBHBIX TUCIUIUINH

OreHka C(i)OpMI/IpOBaHHOCTI/I TUTAaHUPYEMBIX pE3yJIbTaTOB OGWGHHH TIPOBOAUTCS ITPU BBINTOJIHEHHUH HaGOpaTOpHLIX
pa60T, a TaK)K€ MPU PEIICHUH 3K3aMCHALIMOHHBIX 3a1a4. HepequL OK3aMCHAIIMOHHBIX 3a1a4 NPUBECCH BBIIIC.

I Ipumepnuole pamopmvie p bl:

28. [IpuMeHeHre 3aKOHOB COXPAHEHHS ISl ONPEIENICHUs] CKOPOCTH T10JIeTa ITy/n

29. OrmpezieneHre MOMEHTOB HHEPIIHH TeJ ¢ HOMOIIBIO KPyTHIIEHOro MastHUKa. [IpoBepka Teopems! LlITeiinepa
30. HccnenoBanne BpalaTeIbHOTO ABMKEHHS TBEPAOTO Tela BOKPYT HEMOIBIKHON OCH

31. Omnpenenenye XapaKTEePUCTHK 3aTyXalOUIMX KOJIeOaHui (HH3UIECKOT0 MasiTHHKA

32. OmpenienieHne CKOPOCTH 3BYKa B BO3yXe METOJIOM CTOSUEH BOJHBI

33. N3ydeHne CTaTHCTUYECKHUX 3aKOHOMEPHOCTEH

34. Omnpenenenue K03 uIreHTa BI3KOCTH BO3/IyXa

35. HccnenoBanne M3MEHEHHs TEMIIEPATYPHI B aIa0aTHUYECKOM IPOIIECCE M OpeelieHne Ko duimenTa
ITyaccona

36. IIpoBepka 3aKOHA BO3PACTaHHs SHTPOINH B HEPABHOBECHOM! CHCTEME

37. OKCHEpUMEHTANIBHOE ONPEJIENIEHNE Ta30BOH ITOCTOSHHOM

38. HccnenoBanne 3eKTpOCTaTHYECKOTO TI0JIS € MOMOIIBIO 30H/a

39. Vi3mepenue dIIeKTPOABIIKYIIEH CHIIBI HCTOYHHKA TOKa
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40. lynTHpoBaHHe MIUTHAMIIEPMETpa
41. W3mepeHne eMKocTel METOI0M MOCTUKOBOW CXEMbI M PaCyeT EMKOCTHBIX CONPOTHUBIICHUH B LIEISX Nepe-
IMEHHOTO TOKa
42. H3yuenue pe3oHaHCa HANPsHKEHUH U oNpee/ieHHe HHIYKTUBHOCTH METOJOM PE30HAHCA
43. OrnpeneneHne MHAYKTHBHOCTH KaTyLIKU M MarHUTHOM HPOHHUIIaeMOCTH (heppOMArHUTHOTO Tella
44. OmnpezeneHne pagnyca KPHBU3HBI JIMH3EI U HOJIOCH IIPOITyCKaHMs CBETOMIIBTPa ¢ HOMOIIBIO Kojer Heo-
TOHA
45. Unrepdepomerpuueckue n3MepeHns Ha 0cHoBe ombita FOHra
46. OrmpezieneHre reoMeTPHIECKHX pa3MepoB IPH IIOMOIIY OUnpu3Mbl Ppererst
47. OmnpezeneHre IIHHBI CBETOBOM BOJIHBI H XapaKTEPUCTHK AU(PPAKIIMOHHON PEILIETKH
48. W3yuenne Buemnero Goroaddexra u onpeaenenue nocrosauoi [lnanka
49. W3y4enne 3akoHOMEpHOCTEH ajb(da-pacnana
50. M3yuyeHue ramma-crieKTpa pagnoakTUBHOTO HCTOYHUKA
51. OmnpezeneHre MAKCHMAIbHO# DHEPrHd OeTa-4acTUIl H HACHTU()UKAIMH PAJAHOAKTHBHBIX IPEIapaToB
3HaTh 1) ocHoBHEIe onpenenenns |[lepedeHs TeMm pedepaToB
U TIOHSTHS, UCHIOJIb3yEMbIe
pu GOpMyIHPOBKE OCHOB- |l. MeTobl Hay9HOro Mo3HaHUS ¥ HU3UYecKas KapTHHA MHUpa
HBIX 3aKOHOB (DM3HKY; 1. DKCHepuMeHT U TeopHs B IIpoLiecce MTO3HAaHMS pUpoabl. MonennpoBaHue sBIeHUI 1 00beKTOB npupoasl. Hayd-
2) OCHOBHBIC METOJIBI HC-  |HbIE TMIIOTE3bI. Posb MaTeMaTHky B (usuke. PU3ndecKue 3aKOHBI U FPAHUILBI HX IIpUMeHUMOCTH. [IpuHImn coot-
CJIeIOBaHMM, HCIIONIb3Ye- BeTcTBUS. [IpUHIMI TPHINHHOCTH.
MBIX B COBpEMEHHOH dKkc-  [2. Ddusmdeckas KapTHHA MHpA.
nepuMeHTansHoi ¢pusuke; |l Mexanuka
3) ompeneneHnst OCHOBHBIX (3. MexaHHUeckoe JBIKEHUE H er0 OTHOCUTENbHOCTE. CHcTeMa otcyera. MaTepuaibHasi TOUKa. YPaBHEHUS IPSIMO-
TIOHSTHI; ITHHEHOTO PaBHOYCKOPEHHOTO ABIKeHHs. KprBoHHeiiHOe BIKEHIE TOYKH Ha IPEMeEpe JBIKEHUS 10 OKPYXKHO-
4) 0OCHOBHBIC 3aKOHBI (PU3H- |CTH C HOCTOSHHOM 10 MOJYJIIO CKOPOCTBIO. LleHTpoCTpeMuTENnbHOE YCKOPEHHE.
KM ¥ npaBuia npuMenenus 4. B3aumopeiicteue ten. MHepuuns. Macca. 3akonsl HetoroHa. [TpuHnun cynepnosunuu cui. IIpyHIMIT OTHOCUTENb-
uX; HOCTH ["anmiest. MOMEHT cHiIbl. Y CIIOBHS paBHOBECHS TeJl. 3aKOH BCEMHUPHOT'O TATOTEHHS. 3aKOH TPEHHS CKOJIbXKe-
5) onpeneneHust npoueccos, [HUs. 3akoH ['yka.
MPOTEKAIOMINX B H3ydae- 5. 3aKOHBI COXPaHEHUs HMITYJIbCa ¥ SHEPIHU B MEXaHHKe.
MBIX SBJICHUSIX U JIOKamuX |6. YpaBHEHHE TapMOHHYIECKHX KOJIeOaHHH. AMIUINTYa, IEpHUOJ, YacToTa, (ha3a konebanuid. CBOOOIHBIE ¥ BBIHYXK-
B OCHOBE H3y4aeMoro ¢pu-  |1eHHbIe KoiebaHus. Pesonanc. ABTokoneOannst. MexaHH4ecKHe BOJIHBI. Y paBHEHNE FAPMOHHYECKOH BOJHBI. DnemMeHTapHas pu3nKa
3U9ECKOro (heHOMEHa.
Ymertsb 1) BBLAENATD BaXKHBIE CO-

JiepyKaTeIbHbIe CTOPOHBI
H3y4aeMOro sBJICHHUSL, PO-
mecca, CBOMCTBa;

2) 00cyx)IaTh CiocoObI

3G GEKTUBHOTO peIICHUS
BO3HUKAIOIINX (PU3HIECKUX
npobiem;

3) pacrio3HaBath 3G dek-
THBHOE PEILICHUE OT HE

3 HEKTUBHOTO pelICHHS;
4) 0OBACHATD (BBISBIATH U
CTPOUTH) THIIMYHBIC MOJIE-
11 GOpMyIIHpYEMBIX 33/1a4;

IMpumMep pemenus 3a1auu
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Komnemenyuu
5) npUMEeHATH qmgﬂqec[(nc Ne 3. 3aBucuMOCTb yrjla MOBOPOTA Tejla OT BPEMEHM JACTCs
3HaHUSA B IPO(ECCHOHAIb- ypasuenneM @ =A + Bt + C£ +Dr’, rae A=1pay, B=0,1 pawe,
2 = wel i e S i N -
HOI{ IeATENBHOCTH; HC- C_VO.OZ pag/c, D=0,01 pay/c’. Haiiti: a) yriioBoii myTb, npoiiex
Hblif 32 3 ¢ OT Haya/a OTCYeTa BPeMEHH; §) CPEIHION YITIOBYIO CKO-
I10JIb30BaTh UX HA MEXIUC-
A POCTB; B) CPE/IHEE YIJIOBOE YCKOPEHHE 3a 3 ¢ OT HAYaIa JIBHIKCHHSL.
LHUIUTHHAPHOM YPOBHE; b e e
6) mpuoOperaTs 3HAHUS B Vri10Boii 1ty Th, npoiienHsiii 3a 3 ¢, @ = @2 — @1, ra€ @2 — yrio-
00JIaCTH CMEKHBIX C PU3H- | by 1yTh, NpoiiAeH bl 3a 3 ¢ (1, = 3 ¢); @) — YIJI0BOi MyTh K MO-
KOM HayK; MeHTy Bpemenn t; =0 ¢:
7) KOPPEKTHO BBIPAXATh U a) M3 3aBHCHMOCTH YIJIOBOTO IIyTH OT BpeMeHH (1) (cM. yciio-
apryMEHTUPOBAHO OOOCHO- | BHE 3a/1aun) HaieM @) 1 @
BBIBAThH IOJIOKCHUA (I)I/I3I/I- ¢, =A=1pan;
YeCKOH 00IacTH 3HAHHMSL. @y=A+Bt+CP+Dr=1+0,1-3+002-3+001-3" =175 pax;
O=0—- ¢, =1,75-1=0,75 pan;
6) cpeanss yriaosas CKOPOCTb 3a 3 € OT Hayasa BPALLCHHS Bbl-
paxaercs (opmyioii
- 1,75-1
<0>=2"% L7425 pawe;
-1 3-0
B) Cpe/lHee yIJIOBOE YCKOPEHHE 3a 3 € OT Haya/la BPAILCHHs
W, —ay
<E>S=E——o,
L-1
IJIE (), — YIJIOBasi CKOPOCTh B MOMEHT BPEMEHH 1, = 3 ¢ () — YIJI0Bas
CKOPOCTb B MOMCHT BPEMCHH L= Oc.
MrHOBEHHYIO YIJIOBYIO CKOPOCTh HAi/IeM 10 ONPE/Ie/ICHHIO
d )
0=52 =B+201+3D7.
dr
TojcTaBUM YHCIIOBBIC JAHHbIC:
t=0c, w =B=0,1pagc,
H=3¢,0:=01+2-0,02-3+3-001-3*=049 pan/c.
Cpezee yriioBoe ycKOpeH#e
0,49-0.1 )
<g>=——"=0,13 pan/c.
Bnaners 1) ciocob6amu OIleHUBaHMS

3HAYUMOCTH M PAaKTHYE-
CKO IPUTOJHOCTH IOy~
YEHHBIX PE3y/IbTaTOB;

2) BO3MOXKHOCTBIO MEX-
JIMCIUIUIMHAPHOTO TIPHMe-
HEHHUs (PU3MIECKOro 3Ha -
HUS,

3) OCHOBHBIMH METOAAMH
peleHns 3a1a4;

4) S13BIKOM (PUBHICCKOH
00JIacTH 3HaHMS,;

5) cmocobamu coOBEpUICHCT-
BOBaHUS IPO(ECCUOHAIIB-
HBIX 3HAHUI U yMeHUH

Mpumep 3. Hasecky ypanosoii pysl Maccoii 0.1500 r pactBopuin  nocie
cooTBeTCTBYIOIIECH 00paboTku pactop pasbaswin Boaoil g0 100.0 mu. Muren-
cuBHOCTh (hyopecuenumn pactopa cocrasiwia 60.0 y.e. ITocne nobapnenus k
20.0 ma sToro pacteopa 5.0000 MKr ypaHa HHTEHCHBHOCTb (DJIyOpeCLUEHLMH yBe-

smumnack 10 110.0 y.e. Paccunraiite MaccoByio 10Ta ypana (@, %), cunTas, 4o

HH b (ryop p KOHLICHTPALMH YpaHa, a WH-

TEHCHBHOCTD (MJIYOPECLCHLIMH KOHTPOJILHOIO OMNbITa SKBHBAICHTHA (1yopecieH-

unn 1 mkr ypana. Kakoe konnuectso ypaua (Kr) coaepxkures B 1 1 pysst?
Pewenue. Maccosasi 10715 ypaHa paBHa
, % = {(0.150 /100 + 1-10°°) - (20.00/100)} :
2 {(0.150 /100 + 1-10°°) - (20.00/100) + 5.0-10°°} = 60/110

@, % =1.9-107, cexoBatensro, B 1 T ypaHoBoii pyasi coxepiutes 0,19 kr

ypaHa.
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IIyTEM UCHOJIb30BaHUSL
BO3MOXKHOCTEH HHMOpMa-
LIUOHHOM CpeJIbl.

[TpaxTukyM perieHust GH3UUECKUX 3a1a4

3HaTth Teopernueckre OCHOBBI (OCBOUTD TEOPETHIECCKHI MaTepUall 0 OCHOBHBIM pa3eiaM HH3UKH : MEXaHUKH, MOJICKYISIPHOW (QU3HKH U TepMO-
(yHIaMEeHTaNBHEIX GU3U-  |TMHAMUKH, DJIEKTPOIMHAMIKY U MarHETH3Ma, ONTHKH, aTOMHOHU U SAepHOH (GU3HKH, GU3UKH dTeMEHTaPHBIX YaCTHUIL
YeCKHX SIBJICHHII, OCHOBHBIE |(IIEpeUeHb BOIPOCOB IIPHBEJICH HIDKE), HAIIPUMeEP 110 pa3ieiy:
MoHATHUSA, 3aKoHbI U Mojein [MEXAHUKA
pasnenoB Gpusuky: MexaHH- |[OCHOBHBIC IIOHATUS KHHEMATHKU: MaTepualbHasl TOUKa, CHCTeMa OTCUETa, TPAaeKTOPHS, IIyTh, IIepEeMelIeHNE, PaIH-
KH, MOJIEKYJIIPHOI (PM3UKH  [yc-BEKTOP, CKOPOCTH, YCKOPEHHE.
U TEPMOJMHAMUKMY, 3J1eK-  [[IpsMONIMHEHHOE paBHOMEPHOE, PaBHOIIEPEMEHHOE (PAaBHOYCKOPEHHOE, PABHO3aME/IJIEHHOE) JIBIKEHHUE. Y PaBHEHUS
TPOJWHAMHKHU U MarHeTH3- |ABYDKECHHS U CKOPOCTH.
Ma, ONITHKH, aTOMHO 1 KpuBonuHelHOe ABIDKeHHE. [IBI)KEHIE TOUKH 110 OKPYKHOCTH. JINHEHHBIE U YIIIOBBIC XapaKTEPUCTHKHU TAKOTO
siaepHoit ¢usuky, QU3ukn  |nBKeHus. KnHemarrka BpalaTebHOTO ABMKEHUS: OLPEACICHNE U IPUMEPBI BPAIlATeIbHOIO ABHIKCHHUS, CBSI3b
9JIEMEHTAPHBIX YaCTHII. MEXy YIJIOBOH ¥ TIMHEHHOI CKOPOCTHIO, YITIOBOE YCKOpEeHHE, (JOpMyJIa YIII0BOrO MyTH.
(OCHOBHBIE MOHATHS JUHAMHKHI: HHEpIUATIbHAsl CHCTEMa OTCUeTa, IIPUHIUI OTHOCUTEIBHOCTH, Macca, CHIIa, HHEpPIUs
1 MTHEPTHOCTb, KOJUUECTBO ABMKEHHS (MMITYJIbC), UMITYIIBC CUIIBL.
[lepBslit 3akon HetoTona. Bropoii 3akon Hetotona. Tperuii 3akon HetoTona. VX nposiBieHue B Ipupoze.
ICrutsl B MEXaHUKe: CHJIa TATOTEHHS, CHIIA TSDKECTH, BEC, CHIIA YIPYTOCTH, CHIIA TPSHUS TTIOKOS M CKOJIbxKeHUsl. CHIIBI
COIPOTUBIICHUS Ta30BbIX U XKUIKHUX cpell. Cuilbl KOHCEpPBAaTUBHBIE U HEKOHCEPBATHBHbIE. 3aKOH COXPAHEHHUs HM-
mynbca. YIpYyruid M Heynpyrui, HeHTpaIbHBINA 1 HEeLIEHTPAIbHBIN yap mapoB. PeakTuBHOE ABIKEHHE.
OHeprust U paboTa. Mexanuueckas pabota u sHeprus. Pabora cuiisl ynpyroct. Pabora cuiibl TsbkectH. PaboTa,
coBepIIaeMast Ipy TopMoxkeHuH. [1ost HoTeHIMaNbHbIe U He ToTeHnuanbHble. [loTeHuanbHas, KuHeTuaeckas i
[OJTHAsT MEXaHHIECKasi JHEPTUH CHCTEMBI Tell.
[ToHsTHE TaBICHUS B XKUAKOCTAX M ra3ax. 3akoH [Tackams. ['mapocraTtideckoe ypaBHEHHUE H CIEACTBUS U3 HETO.
IApxHMeoBa cuiia.
Onpenenenne KoaeO6aTeNbHOTO IBIKEHIUSL. Y CIIOBHS BOSHHKHOBEHHS KOJIEOATENEHOTO IBHYKCHIS.
BomnroBoe nBimkenne. Onpenenenne BoiHEL. OOpa30BaHUE MONEPETHBIX W MTPOAOIBHBIX BONH. XapaKTepHCTHKA
BOJTHOBOT'O ABIDKEHHMs. Y paBHeHUe Oerymieil BoaHsl. [lapaMeTphbl BOIHOBOTO JBH)KEHUSL.
Murepdepenuns n nudpakiwys BoiH. IIposiBiIeHne THX SBICHHH B IPUPOTIE.
DJIeMEeHTHI aKyCTHKHU. 3BYK. [ pOMKOCTh M HHTEHCHBHOCTS 3ByKa. [loHsITHE 00 yIBTpa3ByKe.
Ymerb KoppekTHo BbIpaxath 1 CranapTHbIe (TUIIOBBIE) 3a/1a4¥ C TPUMEHEHUEM OOIINX aJITOPUTMOB PELICHHS 33/1a4.

apryMEHTUPOBAaHO 0OOCHO-
BEIBATh MTOJIOXKEHUS TIpe]I-
METHOM 00JIaCTH 3HAHUS;
HCTIOJIb30BaTh (DU3MYECKUE
3aKOHBI IIPH aHAJIHM3e U
peueHun npodaeM mpo-
(eccnonanbHOI HeATENB-
HOCTH.

3apaua
[HacTnma cockamb3bIBacT C HyJIeBOH Ha4alIbHON CKOPOCTHIO C BEPIIMHEI TJIa/IKOI TOTycdephl pagnycoM R Kaxoso

3HA4YEHHE BBICOTHI h, Ha KOTOPOH YacTHIa OTOPBETCS OT chepbi?
Pemenue

v

IMycts — meHTp cdepbl, — TOYKA, B KOTOPOU HAXOMUTCS YaCTHIIA HA OBEPXHOCTH Cepsl,  — yrola Mexmy

OTPE3KOM U BEPTUKAJIBIO. Ha JacTumy HeﬁCTByIOT CHJIa TSDKECTHU U CHJIa pEaKIiu. U3 BTOPOI'0 3aKOHa HeroToHa u

mv? /R =mgcosp — N

3aKOHA COXpaHEHHsl NTOJTHOI SHEPTHHU CIIENYIOT YPABHEHHS:




CmpyKkmypHviil s1emenm CmpyKkmypHblil 31eMeHm
PYKIyp ITnanupyemvie pesyiomanmol 06yueHus PYKIyp

KomnemeHyuu 06pa308dm8fle0L7 npozpammaul

04 mgR = m1?/2 + mgRcosyp
\ Tlonaras N =[] , HAXOJJUM 3Ha4€HHE BbICOTHI, HA KOTOPOI
h=Rcosp =2R/3
JacTHia MOKUHET chepy: .
OTBeT

h=2R/3

Braners IpodeccnonanbHEIM A361-  |PemeHne KOMIUIEKCHBIX 3aa4, TPeOYIOMUX IPUMEHEHNe 3HAHHI U3 Pa3IMYHbIX Pa3JenoB GU3NKH
KOM IPEeIMETHOM 00J1acTi
3HaHMS; HABBIKAMH HC- CHIIA KAPHOJJHCA
TI0JIb30BAHYS ITOTyYEHHBIX Kapn bap, npenogaBasimii B TapTyckoM YHHBEpCUTETE, IIEPBBIM IIPENIOIOKII OOBSICHEHIE OTKJIOHSIOMSH
3HAHUU JUISl U3YYEHUS [IPO-  |CHJIbL, ACHCTBYIOLIEH Ha NEpEeMEILAIOIUEcs 10 OBEPXHOCTH 3eMIIU Tella, CyTOYHBIM BpameHueM 3emin. Kapuonuc
(UITBHBIX UCLMIUINH. TeOpeTH4ecKu BbIBel (HOpMyITy 3TOM CHilbl.Bo MHOIMX KHHUrax 1o reorpaduu, METEOPOIOT U, TEXHHKE X aBTOPBI

CCBIIIAFOTCSI HA 3Ty CHITY, HO PEJIKO JAI0T MOJTHOE 00BsACHEHNE CTONb 3arafgodHoit cune. Cuna Kapronmca npunoxena
K TeJIy, JISKUT B IFIOCKOCTHU BPAILCHHS U HEPIECHANKYIISIPHA BEKTOPY CKOPOCTH IIEPEMELICHHUS Tella OTHOCUTEIIBHO
Bpaaroeiicst iockoctu. @opmyna cuer Kapuonuca : F =2 mw Vv, roe m — macca Tena, W — yIiioBasti COpOCTh
CHCTEMBI, V — CKOPOCTH TeJla OTHOCHTEIILHO CHCTEMBI.

3ananue : cHhopMyIUpyHTE AT BHIBOIOB U3 IPUBEAEHHOTO HIXKE KHHEMATHYECKOTO JJOKA3aTebCTBA
bopmyssl cuitel Kapronuca. 31ech HCIONB30BaHbI: 3aKOHBI COXPAHEHHUS MMITY/IbCA U COXPAHEHHSI MOMEHTa
MMITYJIbCa, TIPABHJIO CIIOXKEHHS BEKTOPOB H TeopeMa [Ingaropa, npaBuiia HHTEPIIO3UIMI U B3aHMHOM
HE3aBUCUMOCTH JACHCTBUST (PM3UUECKHUX 3aKOHOB.

3HaTh: OCHOBHEIE 3aKOHBI, IPUH-  |AJITOPUTMBI PacyeTa MOrPENIHOCTEN
IUTIBI, TEOPHH, JIEKAIINE B
OCHOBE 3HaHWI U3 0bmacTn  |4dreopumm pacuema nozpewrnocmeti Ne 1.
BCEX Pa3/IeNioB JIIEMEHTAp- l

HOH (hH3UKH :

Haxonum 3Ha4eHre KOCBEHHO M3MEPSEMOM BETMYMHBI & I KQKAOT0 MPOBEAEHHOTO AKCIIEPUMEHTA:

é:]_ - f ‘(1 y; Za: 952 = f ((l y,Z,---;--- é:n = f ‘(' y'Z"":;

2 . OmpezernsieM cpenHe aprudMeTHIeckoe 3HaUCHHE BETHIHNHEI & (TIOCKOJIBKY U3MepsIeTcsl OfHA 1 Ta ke QH3H-
Heckast BeMUMHA, U € II0Ka3aTellb, Pa3IMIaeTcs JIIIb TOTPEITHOCTHI0 H3MEPEeHHH):
(OCHOBBI (h)H3UYECKOTO IKCIIEPUMEHTA
+ +...+ MeToponornu
_ f 1 5 2 é: n P

(=Srsateata

3 . ITpoBoauTcst orieHKa MPUOOPHOI HOTPEIIHOCTH BEIHIUHEI &.
[Tpy OLIEHKH MOTPEIIHOCTH BETUYHUHBI & én - f ‘(1 y, Z 1*** _ WCTONB3YIOT BBIBOA (pOopMyIIl Ha Oase

bopmyabr (11) miu (12) (mnu Tabmunst 2). Bmecto AX; Ay ;AZ ..., TOACTABJIAIOTCA MOKA3aTEIH NpH-




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

(GOpHBIX HOTPEIIHOCTEH npubopa’ ynpu(;opa ' npuGopa » & BMECTO BEMUHH X,V .,Z
ITto0bIe (TOBKO HE MUHUMAJIbHBIC U HE MAKCUMAJIbHBIC) 3HAUCHHS M3MEPEHHOI (DH3NUECKOI BETHYNHBL.

4. Jlanee HyXKHO OLICHUTb MOTPEIIHOCTh U3MEPEHUH BEIIMYHHBI & :

1 n
Aé:uwwep = HZ‘Aé:I "

i=1

\B smom aneopumme pacdema nocpeumHocnsb u3M€p€HMl; KOCBEHHO M3M€p€HHOﬁ 8eIUYUHDbL f oyenusaemcs mak dice,
KaK u npu npAmbolx UsMepeHusx.

5 . 3aTeM ompeiesnseM MOJHY0 HOTPEITHOCTh SKCIIEPHMEHTA!
5 é:usM ep é:npu6opa;
6 . OLEHHM OTHOCUTENBHYIO IIOTPEIIHOCTD JUIsl (PU3NUECKOI BEIMUUHBI & B SKCIIEPUMEHTE:

_A

&)

7 . KoneuHslit pe3ynbTar :

g = (é: i A?/ en. Msmepenus ( 8,: , %).

&

YMeTs:

CaMOCTOSITENIbHO Ha-
XOJUTh, CHCTEMaTH3UPO-
BaTh, KPUTUUCCKH aHAITH3HU-
poBaTh U 0TOUPATH HEOD-
XOAUMYIO JUTS PELICHUS
MPUKJIAIHBIX 31249 (pU3HKH
nHpOpMALUIO

[IpumepHOe 3a7aHne
Bei6epute Hy>KHbIE GOPMYIIBI IS OLIEHKH PE3yIbTaTOB U3MEPEHUs




CmpyKkmypHblil 31eMeHm

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm

KomMnemeHyuu 00pazosamenbHOU NPOSPaAMMbL
Tabmma 2
q:'UpNIyJIbI AL OUEHFH I0TDEITHOCTH KOCEEHHD H3MEDAEMELR B ETIHTHH
Pacugtian AdcomotHan OTaocnTensaan
choparyaa 1A NOTPEITHOCTS MOrPEHOCTE
BeTH4HHEL £ BETIHHEE! £ BEITHHHEL §
E=flxy AL
Ax + Ay
-y Av+ Ay
Xy (x)-av+{y) ax
¥ (x)-ay+{y)-ax
) o
" A r}"_] Ax
1 1,
¥ (e ax
n
Bnaners: Hasbixkamu 00paboTku, [IpumepHoe 3a1aHne
CUCTEMaTH3alHu, KpuTHde- |OLEHUTh KIacC TOYHOCTH Ipudopa
CKOT0 aHaym3a GU3nIecKon
uHdpopMaIuu g 60 80 100 220 ppp ‘
& ! I
My :.wln..Lmn-le||-1-.'uﬂ " !
B Up
Sy
WBIETa 1999
0,5 FOCT 8711-78
rad ]
Prc. 1. Jliiepad DaHEIE EOIETMETRA
3Hath OCHOBHBIE ONpeIeNIeHUs U

MOHATHS, UCHIONIb3yeMbIe
pu GOPMYIHPOBKE OCHOB-
HBIX COBPEMEHHBIX IPO-
Onem Gu3HKHY;

OCHOBHBIE METO/IbI HCCIIE-
JIOBaHUMH, UCIIOJIB3YEMBIX B
COBPEMEHHOM TeopeTHue-
CKOH M 9KCIIEPUMEHTAIIb-
HOM du3nKe;

OnpeneneHusi OCHOBHBIX

Oroxa rinodansHeIX m3Menenuit B OC. Ipeamer u 3anaun usndeckoil 1 MHKEHEPHOH 3konoriun. OCHOBHBIC MOHS-
[Tis 1 onpenencHus. TeXHOreHHbIe U IPUPOIHEIE (U3HYECKHE U XMMHUYECKHE 3arpa3Henns. EcTecTBeHHbIH (QoH.
IKpyrosopor BeriectB. CanurapHas orieHka 3arpsisHeHus OC. CaHUTapHO-TUTHEHHYECKOE HOPMHUPOBAHUE. DKOJIOTH-
Hyeckoe HopMHupoBaHue. PermamenTanus BEIOpocoB 3arpssHstomux semects (3B) B OC. dakTopsl pucka: XUMHYe-
ckue, pu3nvecKue.

DusnyuecKre ¥ XMMUYECKHE METOIBI 3allH-
TBI OKPY’KaIOIIEH Cpeibl




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

HOHSTHH, HA3bIBATH HX
CTPYKTYPHBIE XapaKTepH-
CTHKUY;

OCHOBHBIE 3aKOHBI (HH3UKH
1 IpaBuJIa IPUMEHEHHUS HX;
OmnpeneneHust MpoLeccoB,
[POTEKAIOLIHX B H3ydae-
MBIX SIBJICHHSIX H JISKALIUX
B OCHOBE H3y4aeMoro ¢u-
3U4ECKOro (heHOMEHa.

Ymersb

Bblensate BaxkHbIE conep-
JKaTeJIbHbIC CTOPOHBI H3Y-
4aeMOoro SIBJICHHSI, IPOLEC-
ca, CBOICTBa,;

O06cyxaath crocoobl 3¢-
(DEKTHBHOTO peIeHHs
BO3HUKAIOMINX (PU3HIECKUX
mpooiem;

PacnioznaBath 3 heKTHB-
HOE peleHne ot He addek-
THBHOTO PELICHHS;
OOBSACHATE (BBIBIATE U
CTPOUTH) THIIMYHBIC MOJIE-
11 GopMyITHpYEMBIX 3a/1ad;
IpumensTh r3HvecKie
3HaHMs B podeccuoHab-
HOI JIeATeIbHOCTH; HC-
T0JI30BaTh HX Ha MEXK/IHC-
LUIUIMHAPHOM YPOBHE;
Iprobperats 3HaHHS B
00J1aCTH CMEXHBIX C (QH3H-
KOH HaykK;

KoppekTHO BBIpaXkaTh U
apryMEHTHPOBAaHO 0OOCHO-
BBIBATH MOJIOKCHUST (U3H-
YeCKOH 00IacTH 3HAHHMSL.

\[Ipaxmuyeckue 3a0anus

(OuncTka ra3os oT nbUIH. J{ucniepcHble cucteMbl. Asposoiu U 30i1u. OtcranBanune. Ouibtposanue. Llerpudyruposa-
Hue. [IpuGops! U anmapaThl. DIeKTpUISCKUH MeTo 09nCTKH. OYHCTKA KUAKOCTEH OT TBepAbIX yacTl. OTcranBa-
Hie. GunbrpoBanue. Llerpudyruposanue. [Ipubops! u anmapatel. ['uapouukions. OTaene e BCILUIBIBAIOMINX IPHU-
Meceil. Dnotanus. MonHas snektpodioranus. Koarymsus u diokyinsius. MarHuTHBIA METOJI Ta30BOJIO0YUCTKH.

Tabnmua 1.2
BriOpocs! Bpe/IHBIX BEILECTB B ATMOC(EPHBI BO3YX OT CTAUHOHAPHBIX
HCTOUHHKOB B paijie TopoioB Poccuu, thic.1/rox
Bpeatbie seniectsa
I'opox Beero | tsepasie | ['azoobpas- 13 HUX
HBIC ¥ KHJl- [ OKCHIBI | OKCHbI | OKCHJL yT-
KHE cepbl asora_| nepojia
1 2 3 4 5 6 7

ApXaHresbek 85 20 65 45 5 13
bparck 158 41 117 21 6 85
Bonrorpan 228 42 186 38 19 60
Hpryrck 94 29 65 29 8 26
Kemeposo 122 37 85 26 28 21
Kpacnospek 259 78 181 39 13 115
Marnntoropek | 849 170 679 84 34 548
Mocksa 312 30 282 70 99 28
HoBoky3Henk 833 136 697 90 34 562
Cankr- 236 46 190 74 47 41
[eTepbypr

Yers- 143 24 119 69 12 36
Kamenoropek

Yda 304 9 295 72 25 36
YensOuHek 427 94 333 60 29 210




CmpyKkmypHblil 31eMeHm
KoMnemenyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm

00pazosamenbHOU NPOSPaAMMbL

Tabauna 1.3
JucnepeHetii cocTas nbLIM
Pasmep |<1,5| 1,5-|2,5-5| 5-7,5 (7,5-10| 10-15
YACTHL Ha 2,5
rpaHHLAX
(ppaKLmii,
MKM

Opaxouy, | 2,19 [ 3,73 | 7,89 | 13,16 | 15,45 | 21,13 | 18,63 | 6,06 | 5,1 |6,66
% oT 00-
e mac-
Chl YACTHL

15-25 | 25-35|35-50 | =50

Bnaners

IpakTHYEeCKUMH HaBBIKAMH
HCTIONB30BAHMS JIEMEHTOB
HCCIIeJOBATENILCKOM pabo-
TBI HA JPYTHX AUCIHUILIH-
Hax, Ha 3aHATHAX B ayJHTO-
PHH U Ha IIPOU3BO/ICTBEH-
HOU NPaKTHKE;

Crioco6aMu ieMOHCTpaiy
YMEHUSI aHAJIN3UPOBATh
CHUTYallMO B KOHKPETHOM
HCCIIeIOBaHNH;

Meroaamu uccaeaoBaTEIb-
CKO¥ paboThI — KOMITBIO-
TEPHBIMH MOJEIISIMH, JKC-
HEePUMEHTATIbEHBIMHU yCTa-
HOBKaMH, OIIEHKOH I10-
IPEIIHOCTH M3MepEHHIA;
HaBbIkaMH ¥ METOAMKAMHU
00001IeHNs Pe3yIIbTaTOB
HCCIIeIOBAHNS, YKCIIEPH-
MEHTaJIbHOH PaboThI;
Crioco6aMyl OIIeHHBaHUS
3HAYMMOCTH H TIPaKTHIe-
CKOM NPUTOJHOCTH MOy~
YEHHBIX Pe3yJIbTaTOB;
B03MOXHOCTBIO MEKTHC-
LUIUIMHAPHOTO MIPHMEHe-
HHS OKCIIEPHUMEHTAIBHBIX U
pacuéTHBIX Pe3yNIbTATOB;
OCHOBHBIMH METOZAMHU
HCCIIeIOBaHMS B 007IaCTH
(U3HKH, TPAKTUYCCKIMU
YMEHHSIMH H HaBBIKAMH HX
HCTIONB30BaHMS B IPAKTH-
4ecKoii pabore;

3amanus Ha pemeHne 3a1a4 U3 NpoecCHOHANBHOI 00IaCTH, KOMITTIEKCHBIE 3a1aHHUs

DKcTpaknus. PacTBOpHMOCTE BemecTB. BepXHsis M HIKHSS KPUTHIECKHE TOUKH pacTBOpeHHs. [[narpamma ¢pa3oBoro
COCTOSTHHST CHICTEMBI «(EHOI-BOIay. 3aKOH pacmpe/eeHnss. AKTHBHOCTh. XuMudYeckuil notenipair. Koadduiment
[pactpenenenys. JKunkocTHast skcTpakuus. IIporecchl 1 anmmaparsl JKHIKOCTHOH dkcTpakiun. CanurtapHas dpdek-
[TMBHOCTH METOJA.

ITpumMeps! 3a1a4u

1. Paccunraiite Maccy (r) dhocaTa HaTpHs, KOTOPEI HEOOXOMMO PACTBOPHUTE B Boe 006EMoM 0,5 11, 4TOOBI
MPUTOTOBUTH HackleHHbIH ipr 40C pacTBOp, €CIIM PaCTBOPUMOCTDB COJIM IIPH YKa3aHHOH Temreparype paBHa 233 /1.
2. KaxoBa pacTBOoprMOCTb (I/1) HUTpata Kanust npu 25C, ecii B HaCHIEHHOM IIPH TOH TeMIlepaType pacTBOpe
Maccoit 150 r cogepxutes conp Maccoit 41,225 r?

3. Paccuuraiite Maccy () BOJIbI, KOTOPYIO HEOOXOAMMO B3SITh JUIS IPUTOTOBJIECHUS HachieHHoro npu 30C pac-
[rBopa Maccoit 150 T, ecitir Ks (Li2SO4) = 34,1 1/100 T BogbL.

4. HNmeercs 400 r maceimennoro mpu 60C pactBopa HuTpaTa Kamis. Kakas macca (r) KNO3 BeIKpHCTaIm3yercs

13 pacTBopa npH oxnaxaenuu 10 35C, ecnu koaddumeHt pacrsopumoctr HuTpata kanus npu 60C pasen 110 /100
r Bojtel, a ipu 35C — 57 1/100 r BozteI?




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm

OCHOBHBIMH METOZAMU
pelieHus 3a1a4 B o0acTu
(u3nYecKoro HKCIepUMeH-
Ta;

[podeccnoHanbHBIM A3bI-
KOM (pU3HYECKO 001acTH
3HAHHUS,

Crioco6aMu COBEpIIEHCT-
BOBaHHUS NPOGeCCHOHAIb-
HBIX 3HAHUI U yMEHUI
MyTEM HCHOJIb30BAHHS
BO3MOXKHOCTEH HH(OpMa-
LIMOHHOM Cpeibl.

[TpOJIst OKpY’KaroIeil cpebl

3HaTh Ocnogusle onpenenernss 1 [KOHTPOJIBHBIE BOITPOCHI
TOHATHSA, UCTIONb3YEMBbIE 1. Yem oranuaercs cueKTpopoTOMETPHIECKHH METO aHaIN3a OT (JOTOMETPUIECKOro?
pHu hopMyarpoBke ocHOB- 2. [Touemy miist naeHTU(UKALMA BEIIECTB vaiiie Becero ucnonb3yot UK-obmacts cnektpa?
HBIX COBPEMEHHBIX IPO- 3. Uem ompenensercs BBIGOP ONTHUIECKOTO MPHOOPA U ITNHBI KIOBETHI I N3MEPEHHs KOHIIEHTPAIINHN BEIECTB?
onem dusnkmy; 4. Uem oOBsACHsETCS OoJiee BRICOKAs CEIEKTHBHOCTh JTIOMUHECIIEHTHBIX METO/I0B aHAJIN3a 110 CPaBHEHHIO ¢ (oTo-
OcHOBHbIE MeTOABI Hccie-  [MeTpuueckum? [louemy uryopecreHTHbIE METOIBI YYBCTBHTENbHEE (HOTOMETPUUESCKUX?
JIOBAaHUIA, MICTIONB3YeMBIX B |5. IToueMy aHaIm3 HECKOJIBKHX 3JIEMEHTOB MPOIIIE BBITOIHATH METOIOM SMHUCCHOHHOI ()OTOMETPHH IIIAMEHH, a He
COBPEMEHHON TEOpeTHYe-  [METOJOM aTOMHO-aJICOPOLIMOHHOI CIEKTPOCKOIHH?
CKOH M IKCIEpHUMEHTAIIb- 6. B uéM 3akiIoyaroTcs pa3auyKue METOJI0B MPSIMOW M KOCBEHHOMU MOTEHIIMOMETpUH?
HOIT pu3uKe; 7. B Kakux cirydasx MPIMEHUMBI HHEPTHBIE METATNYECKUE TEKTPOJIBI?
OrnperieneHnst OCHOBHBIX 8. KakoBbI XxapakTepHbIe 0OCOOCHHOCTH SUEHKH IS BOIBTAMIIEPOMETPHUECKHX U3MEPEHNH 1 YeM OHU 00YCIIOBIICHBI?
MOHSATUH, Ha3bIBATh UX 9. IMouemy Benuuuna E1/2 xapaktepusyer npupony Aenoiusipusaropa?
cTpyKkTypHbIe Xapaktepu-  |10. Tlouemy MeTomom Kiraccudeckoii moasporpadun Hemb3s ONpeeTHTh KOHIIEHTpaun Hinke 10—5M?
CTHKY; 11. B 4éMm cyTh MeTOIa NHBEPCHOHHOH aMIIEpOMETPUH 1 4eM 00YCIIOBIIEHA BEICOKAs YyBCTBUTEILHOCTH METO/A?
OcHoBHbIe 3aK0HbI pu3nkn |12. KakoBbl mpeuMyiecTBa METO/1a aMIepOMETPHUYECKOr0 TUTPOBAHHUS MIEPE]T MPSIMOH BOJIBTaMIIEpOMETpUeH?
1 npaBmiIa npuMeHeHus ux; |13. Kakne THIIBI JeTeKTHPOBaHHS IPUMEHSIOT B Ta30BOIf XpoMartorpaduu?
Omnpenenenns nponeccos, | 14. [TodeMy KOIOHKHM B Ta30BOH XpoMaTorpadui IMEIOT BUJ] CITHpasn?
TPOTEKAIOIUX B U3ydae- 15. Ha xakux MexaHU3Max B3aUMOJICHCTBHS U3IyUYCHUH ¢ BEIECTBOM OCHOBAHBI BAXKHEHIIIME METO/IbI PETUCTPALINU
MBIX SBJICHUSX M JISKAIUX [M3Ty4eHUN?
B OCHOBE H3y4aeMoro (u-
3U4eCcKOro (heHOMEHa.
Ymers Boinenars Baxuble cosep-  [[IpuMepHoe 3a1aHue

JKaTeIbHbIC CTOPOHBI H3Y-
4aeMOTo SIBJICHUSI, IPOLEC-
ca, CBOMCTBa;

O06cyxaath crocoosbl 3¢-
(exTHBHOTO penieHus
BO3HHKAIONHX (U3MUESCKHX
npo-01em;

PacniosnaBatb 3 hexTrB-
HOE peleHue ot He 3 pek-
THBHOTO PCLICHUS;
OOBACHATD (BBIABIATH U
CTPOUTBH) THIIMYHBIC MOJIC-

Pacckaxxute 06 OTHOM H3/IETEKTOPOB

00pazosamenbHOU NPOSPaAMMbL

Dusnyeckre 1 XUMUYECKUE METOIbI KOH-




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIyp ITnanupyemvle pesyivmamot 00yUeHUs PYKIyp .
KoMnemenyuu 06pazoeamenbHol NPo2PaMMbl

1 GopMyIHpyeMBbIX 3aj1ay;

Kaacen xpomatorpaduieckux 1eTeKToOpos
[pumensaTs pusnveckue po pad A P

3HAHUS B IPO(ECCHOHAIIB- VinBe T, )
HOIl IeATeIbHOCTH; HCIIONb- [lpsrumn Jlerextop* cenciTaal Maccossiil win
30BaTh UX HA MEXIUCLIMII- NETCKTHPOEAHHR CHEU]IWII‘IHHﬁ KDHL[CHTPBIJ]IL‘IHHHﬁ
JIMHApHOM YPOBHE;
TIproGpeTaTh 3HaHMs B [To duansecknm ,Ll'_l'll ¥ K1l
001aCTH CMEXHBIX ¢ Pu3u- croficTaaM rao- ], ¥ ) k1l
KOt HayK; BO{l cMeci ¥ill y Kl
KoppekTHo BbIpaxats u Houmsaunonslii IHT ¥ n
apryMEHTHPOBAHO 0OOCHO- [TH]IBA [ i
BEIBAaTh MOJIOXKEHUST (DH3HU- DU ¢ n
4e-CKOM 00J1aCTH 3HAHMS. TH] ¢l 1
L [ i
61| e KL
CrextpansHeii j1Lisi| cl 1
XeMLTOMUHEC IEHTHRIH vicn 1
MC cufen n
HEKC ci K1l
ABC el i
AAC [ i
NEKTPOXHMH- Ky noHoMetpryeckuii e K1l
yeckuil X [ K1l
XusHueckas XeMiOMHHECEHTHRL [ i
peaKis X [ 1
[THIL{CHy) ¢l 1
BJ'IaI[eTB HpaKTPI‘IeCKI/IMI/I HaBBbIKaMH HpI/IMepHOC 3aJIaHUC

HCIOIb30BAHUS AJIEMEHTOB
HCCIIeJOBATENIBCKOM pabo-
THI HA JPYTHX AUCIUILTH-
HaX, Ha 3aHATUSAX B ay/IUTO-
PHUH ¥ Ha IPOU3BOJICTBEH-
HOM NPaKTHKE;

Crioco6aMu IeMOHCTpAIUU
YMEHHsI aHaJIU3UPOBATh
CHUTYalIO B KOHKPETHOM
HCCIICIOBAHNUH,

Meroaamu Uccaeao0BaTENb-
CKO¥ paboThI — KOMITBIO-
TEPHBIMH MOJEIISIMH, KC-
MEPUMEHTAILHBIMH YCTa-
HOBKaMH, OIICHKOH I10-
IPELIHOCTH H3MEPEHHIA;
HaBbikamu 1 METOAMKAMHU
000011IeHNs PE3yIIbTaTOB
HCCIIE/IOBAHS, IKCIIEPH-

Kaxkue u3 npuOopoB HCIONIB3YIOT TS IPOBEACHNS aHaIM3a 00paslia B BoJe, BO3IyXe, HouBe?
Kakumu nokxasaTensiMu XapakTepH3yeTcs! KauecTBO BOIBI

Kak oprann3oBaTh HaOIIIO/IEHHE 32 COCTOSTHHEM BOJIHBIX 00BEKTOB?

OxapakTepu3yiTe OCHOBHbIC HCTOYHHKHU 3arPI3HUTENCH BOIBI?

LN
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MEHTaJIbHOM paboThI;

Crnocobamu OLleHUBAHUS
3HAQYUMOCTH U TPAKTUYE-
CKOM IPUTOHOCTH TIOJTY-
YEHHBIX PE3yJIbTaTOB;

BosmoskHOCTBIO MexnC-
LUIUIMHAPHOTO IIPUMEHE-

HHA OKCIIEPUMEHTAJIBHBIX U

Pacy€THBIX pe3yJIbTaTOB;
OCHOBHBIMH METOZAMU
HMCCIIEI0BAHUS B 00J1aCTH
(bU3UKH, TPAKTHUECKUMH
YMEHHUSIMH M HaBBIKAMH HX
HCTIONB30BAHUS B IPAKTH-
4ecKkoii pabore;
OCHOBHBIMH METOZAMU
peleHus 3a1a4 B 001acTh
(usuueckoro sKcrepruMeH-
Ta;

IpodeccronanbHbIM SA3bI-
KoM (pu3HIecKoi obmacti
3HAHUS,

Crnioco6aMu cOBEpIIEHCT-
BOBaHMS IPO(ECCHOHATB-
HBIX 3HAHUN U yMEHHUH
MYTEM HCIOJIb30BAHMS
BO3MOXKHOCTEH HHMOpMa-
LIUOHHOM CpeJibl.

3HaTh

- OCHOBHBIC XUMHYECKHE
TTOHSITHUS, TTOJIOKEHUS U
3aKOHBI;

- COBpEMEHHEIE HallpaBie-
HUS pa3BUTHS HAYIHBIX
Teopuii;

- METOJIbI TEOPETHIECKOTO
1 9KCTIEPHMEHTAIILHOTO
HMCCIEI0BAHUs B 00J1aCTH
XUMHH

1.
2.
3.
4.

BERBOYx~NoOG

0.
1
2.
13.
14.
15.
16.
17.

Hepeuenb meopemudecKux 60npocos K 9K3amemny.

OCHOBHBIE METO/IbI XHMHYECKOTO aHaIH3a.

MeToRHKH IPOBEICHHS OBITOB.

I1paBuna TeXHUKH 6€30MaCHOCTH.

OCHOBBI XUMHYECKOI TEPMOANHAMHUKH: CHCTEMa, TEPMOIMHAMHYECKHUE [TapaMeTPhl CHCTEMBI, DYHKIIHH

cocTostHus cucTeMbl. [1epBbIif 3aK0H TepMOJUHAMUKHY.

OHepreTuka XMMHUYECKHX IPOLIECCOB.

OHTanbmus. DHTAIBINS 00pa30BaHMs BEIIECTB.

3akoHn ['ecca u ero ciieCcTBH.

Ourtponus. Bropoii u TpeTHii 3aK0HbI TEpPMOJUHAMHKH.
Oneprus ['m606ca — KpuTEepHUil HANPABICHHOCTH XMMHYECKHX PEaKIHil B 3aKPHITBIX CHCTEMaX.
CKOpOCTb XUMIYECKOH peakuy U (haKkTOpHl, BIISIONINE Ha Hee.
3aKoH IEeHCTBUS Macc.

MosekyIsIpHOCTb U TOPS/I0K PEaKIMH.

[pasuno Baut-T'odda.

VYpaBHeHue AppeHuyca. DHEprusl akTHBAIKH.

Karanmu3atopsl. 'OMOreHHBIH 1 reTeporeHHbIi KaTanus.
MexaHu3Mbl XUMHYECKUX PEaKIUil.

XUMHYEeCKOe paBHOBECHE, KOHCTAHTA PABHOBECHSL.

IXrMust
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18. Cwmerenne xumudeckoro pasHosecust. [Ipuxuun Jle-1larensbe.

Ymersb

- pelaTh pacyeTHbIC 3a/1a-
Y1 IPUMEHUTEIBHO K MaTe-
pHaity IporpamMMel;

- IIPOrHO3MPOBATH BO3MOJXK-
HOCTb IIPOTEKAHMS CaMo-
HPOM3BOJIbHBIX IPOLIECCOB
B Pa3IMYHBIX XUMHYECKHX
cucTeMax;

- COYeTaTh TEOPHIO U IPaK-
THUKY JUISL PELICHUS HHXKE-
HEpPHBIX 331a4

Ipumepnvle npakmuueckue 3a0anusi:

1. Hamicats 35eKTpOHHBIE ypaBHEHUS DIEKTPOAHBIX IPOLECCOB, ypaBHEHNE CyMMapHOH TOKooOpa3yromel peax-
i, Bhruncnth IJIC raTbBAHUUECKOTO STEMEHTA, eClTi KOHIEHTPAIIHH HOHOB MeTaiuioB pasHsL: [AIF*]=0,001
Moutb/1, [C0%*]=0,1 MoB/IL.

2. HamcaTh HOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUsI peakimii ruapoiu3sa coneit: KsPOy; Na,SO4; zncl,.

3. 3aKOHYHTH ypaBHEHHUSI PEAKLHi, HATIMCAB UX B MOJICKYJIIPHOI U HOHHOM (hopmax:

Al(OH)3 + naoh -, KzCOg + H2504 -, H,S + KOH —.

4. B 2 11 pactBOpa ruapokcuia kanbiws coaepxutcs 478,8 r Ca(OH),. ITnotHocTs pactBopa 1,14 r/mi. Paccunraii-
re: ®(Ca(OH)2); Cu; Co; Cmy N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKIuii:

K.Cr,07 + f9504 + H,SO4— . kmn04 + Na,SO3 + H,O —.

6. Hanicath 31€KTPOHHbBIE YPaBHEHUS JJIEKTPOAHBIX IPOLIECCOB, YPABHEHUE CYMMAapHON TOKOOOpa3yoLIel peak-
i, Berancnth IJIC ranbBAHUUECKOrO HIEMEHTa, €C/TH KOHIIGHTPAIMH HOHOB METaluioB pasHbl: [Mn?*]=0,01
Mos/1, [Au**1=0,1 Mos/i1.

7. 3aKOHYNTH ypaBHEHHUS PEaKIHil, HAIIMCAB HX B MOJIEKYJIIPHOH U HOHHOI (opMax:

NH,OH + HNO3; —, Zn(OH), + naoh—, alpos + Na,SO4 —.

8. Hamicath ypaBHEHHs peakiyii THAPOJIN3a B MOJICKYISIpHOM 1 HOHHOM BHze: Aly(SO4)s, Kel, Na;SOs.

9. HarmcaTh 271eKTpOHHBIE ypaBHEHHMS dJIEKTPOAHBIX IIPOIIECCOB, yPaBHEHHE CyMMapHOil TOKoOOpa3yromei peak-
i, Berancnth DJIC raTbBAHUUECKOrO HIEMEHTa, €C/TH KOHIIEHTPAIMH HOHOB METallIoB paBHbl: [Zn?7]=0,01
Mo/, [Cu*]=1,0 Mons/m.

10. Cynedar amomunust maccoii 36,4 r pactBopmi B 100 r Bogsl. [InoTHOCTS Moy4eHHOT0 pactBopa 1,32 r/mir.
Paccuuraiite: ®(Aly(SO4)3); Cum; Co; Cmy N(AL(SO4)3) u N (H20); T.

11. Hammucats 21eKTPOHHBIE YpaBHEHHS 3IEKTPOJHBIX IIPOLECCOB, YpaBHEHHE CyMMapHOH TOK0OOpa3ylomel peak-
i, BerancuTh DJIC raTbBaHUUECKOrO HIEMEHTa, €CITH KOHIIEHTPAIMKM HOHOB METaIuIoB paBHb: [Mn®*]=0,01
Moss/m, [Ag]=1,0 Mob/m.

12. 3aKOHYNTH ypaBHEHUS PEaKIHii, HANCAB UX B MOJEKYJISIPHOM M HOHHOM BHJIE:

Mns + H,SO, —, Fe(OH); + naoh —, NH,C1 + KOH —.

Bnaners

- HaBBIKAMH TIPHMCHEHHSI
OCHOBHBIX XUMHYECKHX
3aKOHOB B MPO(eCcCHOHATb-
HOIA JIeATeNIbHOCTH;

- IPAaKTUYECKMMH HaBbIKa-
MH TEOPETHIECKOTO H IKC-
HEePUMEHTaIBHOTO HCclie-
JIOBaHMsI B 06JIACTH XHMUH

[Ipumepnvie npakmuyeckue 3a0aHUsL.

IMpoBecTH aHAIU3 BIMSHHUSA KOHIIEHTPAIIMK Ha CKOPOCTh XUMHUYECKOI peakiiu

NazS;03 + H2SO4 = S + SO, + NapSO4 + H,0 1o sxeneprMeHTanbHBIM JaHHBIM. [IpoBecTr 06paboTKy MOTydeHHbIX
NTAaHHBIX C MCHIOJIL30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH. Pe3ynbTaThl ONTOB NPEACTABUTH B BUJIE
raGmmer 1.

Tabamma 1

Howmep O0BeM, M1 Konuenrparus Bpewms nosiBien
OIbITa Na,S,03 H,0 H,SO, Na,S,03, 102 monb/1 MYTH, €

1 1 7 2 13

2 2 6 2 2,6

3 3 5 2 3.9

4 4 4 2 5,2

5 5 3 2 6,5

ITo JIJAHHBIM Ta6.]'IHLIBI 1 TIOCTPOUTH rpa(bmc 3aBHCUMOCTHU CKOPOCTH PEAKIIUN OT KOHIECHTPALMU Tuocynb(ba'ra Ha-
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[Tpusi, OTJI0XKKB Ha ocH abcruce KoHueHTpanuio Na;S;03, a Ha 0CH OpANUHAT — CKOPOCTH PEAKIUH.
(CaenaTh BBIBOJL O 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHILEHTPALMH THOCYIIb(aTa HaTPHs.
3HaTth
Teopernueckre OCHOBBI .
I[IpuMepHBIii NepevyeHb TeM /151 HOAT0TOBKH K CeMHHAPCKHM 3aHSITHSIM:
(yHIaMeHTaNBHEIX (HHU3U-
o Tema 1. Knaccuduxanus JUCIIEPCHBIX CHCTEM
4eCKHUX sBJIEHUIl, OCHOBHBIE .
Tema 2. MoJieKy i pHO-KUHETUYECKHE U ONTUYECKHE CBOMCTBA JAUCIIEPCHBIX CUCTEM
MIOHSATHS, 3aKOHBI H MOJEITH o o
Tema 3. CTpyKTypHO-MEXaHHYECKHE CBOMCTBA M YCTOHYMBOCTD THCIEPCHBIX CHCTEM
pa3znenoB GU3MKH: MEXaHH-
o Tema 4. KomnouaHeie cucTeMbl
KU, MOJIEKYJIIPHOH hU3UKH
Tema 5. MunesisipHble CUCTEMbI
1 TePMOIANHAMHUKH, JJICK-
Tema 6. IToyyeHne 1 OUMCTKA AUCTIEPCHBIX CUCTEM
TPOJUHAMHKU U MarHeTU3- o
. Tema 7. KonnounaHo-XxuMUU€CKUE OCHOBBI OXPaHbI OKPY KaIoLIeH cpesbl
Ma, ONTHKH, aTOMHOI U
SIAEPHOH (U3NKH, GU3NKH
9JIEMEHTAPHbIX YaCTHIL.
Ymerb KoppekTHo BbIpaxats u [IpumepHoe 3a1aHue
apryMeHTHPOBAHO 060CHO- 1. Onpenenure snepruo [ubbica (G') nOBEPXHOCTH KANEb BOJAHOTO TyMAHA
BBIBAaTh [IOJIOXKEHUS IIpe]- . . _—
METHOMH 06MACTH 3HAHUS maccoii 4 r npu 293 K, ecim nosepxuoctioe varsxenue sodst 72,7 m/lx/m”, mior-
Hcnonb30BaTh Gusnyeckne | mocts Bojst 0,998 riem’, JICTIEPCHOCTD vacThi 50 vk,
3aKOHBI IIPH aHAJIM3E U
peueHun npodaeM mpo-
(heccronanbHOIT HesTeNb- 2. Onpepennre suepriio 'nboea (G°) noBepxHOCTH 5 T TYMaHa BO/IbL, €cin
HOCTH i 106 v T/
TOBEPXHOCTHOE HATAKEHHE Kane/lh KuAKocTH coctasser 71,96 M/lx/m™, mioTHoCTh /IuCTIepCHBIE CHCTEMBI
i .
Botbl 0,997 r/em’, meneperocts vacTnil 60 MkM !
3. Aaposons pryTi CKOHSHCHPOBACS B Bie OONBIIOH Karmi odbemom
3,5 em’. Onpejtenmnte, KAk H3MEHUIACH TIOBCPXHOCTHAS SHEPIU PTYTH, CCIH 110-
BEPXHOCTHOE HATmKeHne prytu pasho 0,475 [Lx/M°, aucriepcHocTs a3po3ons co-
crapasna 10 v,
4. Bojty ofbeMoM 5 CM' HPEBPATIIH B @IPO30IE, JHCTIEPCHOCTh KOTOPOTO
cocrannia 40 miy™', nosepxuocTHoe marsenme Boasl 72,0 Mk, Onpesennte
H3MEHEHHE NOBEPXHOCTHON IHEPIHH BOJIBI B Pe3yNIbTaTe JHCIIEPIHPOBAHHA.
Brazmers IpodeccnonanbHbM 361-  [[IpUMepHBIE BOIPOCH! 110 TEME ISl CAMOIIPOBEPKH:

KOM IpPEeIMETHO 00J1acTi
3HAHUS;

HaBbIkamMu UCIIOJIb30BAHKS
MOJTYYICHHBIX 3HAHUM [UTS
H3YYeHUS TPOPUITBHBIX
JIACIUTLIHH

1 Yem 00yc0BI€HO OPOYHOBCKOE IBU)KEHUE YaCTHI IUCIIEPCHBIX CHCTEM?

2 Kak MOXXHO OIpEJIeNUTh pa3Mephl TUCIEePCHBIX YaCTHI] WM KOHIIEHTPALMIO UX B JIHO30JIIX IO OCMOTHYECKOMY
naBiIeHUIO?

3 KakoBel ycroBusi coOuoieHns 3akona CToKca npu ceiMMeHTanumn?

4 KakoBbI BO3MOYKHBIE IPHINHBI BOSHUKHOBEHHSI ABOWHOTO JIEKTPUYECKOTO CII0s Ha Mex(a3HON MOBEPXHOCTU?

5 Uem onpenensiercs TOMIIMHA INIOTHOU U TG DY3HOMN YacTei IBOHHOTO HIEKTPHIECKOro ciIosi?




CmpyKkmypHblil 31eMeHm CmpyKkmypHblil 31eMeHm
'PYKIYp Inanupyemvle pe3yiomamol 00yUeHUs. 'PYKIYP .
KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl
6 [lepeynciuTe 3JIEKTPOKMHETHIECKUE SIBICHUS U OOBACHHUTE, YeM OHH 00YCIIOBIICHBI.
7 UTo HA3BIBAIOT JJIEKTPOKHHETHYECKUM ToTeHIuanom? Kakie GakTopbl Ha HEro BIUSIOT?
3Hath OcHoBHble onpeneneHus 1 [Pu3nueckue 1 XMUYECKUE CBOMCTBA BOJIbI
TIOHSTHS, UCTIONIb3YEMBbIE [KakoBa B3auMOCBs3b?
npu qupMyJ'H/IpOBKe OCHOB- MuINUecKHE CROICTEA YHCTOH BOALI
HBIX COBPEMEHHBIX PO~ e o
Grem pusnky; oneay.En 0.138
OCHOBHBIE METOJIbI UCCIIe- Thiotaoets, kifu':
o npu £=0°*C 999,841
JI0BaHUH, UCIIOJI3YEMBIX B npu 1= 398 °C 999,973
COBPEMEHHOM TeopeTHye- pu £=20°C 998,203
o Tnoraoers Asaa (npa ¢=0°C), kriv’ 916.8
CK?H M SKCIICPHMEHTAIIb- TLIOTHOCTE HACHILUEHHOTO napa (npu £= 100 °C), krfs’® 0,598
HO¥T pH3uKe; T ———————
pw £=0°C 4218
OmpeIENIeH s OCHOBHBIX o £=20 °C £182
TIOHATHH, HAa3bIBaTh UX Viessman Terioesmocts ak1a npu =0 °C, sl - K 204
CTPYKTYpHbIE XapaKTepH- VAE/ILHAN TEILIOEMEOCTE BOJAHOTO napa npi £ = 100 °C, kfladkr - 2,14
. Vacistan ternoTa mantchna ibia
CTHKH; (npi HopMatEmk yenonuax), ke - K 17,6
OCHOBHBIE 3aKOHBI (DU3UKU VASIEHAR TENIOTA NApOOGPAIORAHIE 0T o
g . npu arsocdiepuon gastenn w o= 100 °C, klahr - K 2250,8 IMOHUTOPUHT OKPYIKAIOLIEH CPeibl
1 TIPaBUJIA IPUMEHCHHS HX;
Tennonpososacts sots, sraifs -+ - °C:
OIIpe/IeIeHNUs] IPOLIECCOB, npu £=10°C 047
npu £=20°C 0,52
[POTEKAIOIIHX B U3ydae- api 1= 100 °C 05
MBIX SABJICHHSAX U JIEXKAIIUX Tennonpososocts aeaz npn 1= 0 °C, kxanin -4 - °C 154
- TenaonposOIHOCTE BOIRHON Napa
B OCHOBE H3yHaemoro ¢u npu arsocdiepron aaareni 1 = 100 °C, kka/m - 4 - °C 0.02
3HMECKOrO (peHOMEHa. TIOBEPXHOCTHOS HATAARHIE Hal [PAHHNE ¢ BO3AYXO0M, MH/:
pu r=10°C 746
npu £=20"C 727
npu £= 100 °C 589
Thmanmseckas sxswocte, wlla - c:
npu r=10°C 1,79
pw £=20°C 100
apu = 100°C 028
JIMHAMUHECKAR BRIKOCTE HACKIUEHHON BOAAHOTO Napa
apu =100 °C, all - ¢ 0,012
VACHRHAR FICKTPONPOBOIHOCTE ADCOMOTHO 4HCTOR BOR, Catlh 15 10
Thoewpuaccran nparmuaeocts, Gl 31
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Ximirgeckue cBoiicTBa
Bonaa pearnpyet VpaBHeHHS XHMHIYECKIX PeaKiHil
1. C aKTHBHBIMI
2Na + 2H>O — 2NaOH + H»
MeTaLTaAMI
2. Paanaraercs 2H,0 —==p=im 0H + 02
3. C oxcnaamu - ?
SO; + HoO — HaSOs
HeMeTaIoB
4. C cpemHe-aKTHBHEIMH
Zn + H:0 — ZnO + H
MeTATIaMH
5. C memeramwiaMu C+H0— CO+H:
6. C oKCHIaMi METATLIOB Li2O + HO — 2LiOH
Ymers Bbolnensats BaxHble conep-
JKaTelIbHbIE CTOPOHBI H3Y-
4aeMOTo SBJICHUS, POLEeC- Ounpenrerenne ofimero colepkanna npumeceii B Bote (nuor-
ca, CBOICTBa; Horo ocrarka). B npensapurensio seicywennyio npu 105 °C n s3se-
00CyX1aTh cr1oco0bI 3¢- weHHy  (apopoBy0  HAlIKY NOMELIAT MEPHEIM  LIHIHHIPOM
(extusHOTO perenus 50—-100 mn TwarensHO nepeMelanHoll npodsl aHann3npyemoii Boaw
BO3HNKAIOWMX PU3HIECKNX | 1 BLINAPHBAKOT HA BOIAHON Gane nocyxa. J|HO MalLIKH CHAPYIH OOTH-
npobiem; paor  (RILTPOBANEHOH OyMarol, CMOMEHHON AHCTHINPOBAHHOI
pacriosHaBath 3 dexTus- sooil. Yamky ¢ ocrarkom cywar B cyuisHoM wkady npu 1035 °C
HOE PeleHre OT He SPPeK- | g reyerne 1 4, oxaamiaior b IKCHKATOPE, BIBCIUNBAIOT H NPOUIBOIST
THBHOTO PELICHUS; pacHeTLL,
0GBACHATH (BLLBIATS M O6wee cotepaanne npumeceii i nuoTHs octarok C (Mr/av’)
CTPOHTH) THITMIHBIE MOJIE- BRIHCIAIOT N0 (hopMyJie
1 GopMyIHpyeMBIX 3a/1ay;
MPUMEHATH PUIHYECKUE
3HaHHUS B MPO(ECCHOHAE- C
HOU IeATeIbHOCTH; UC-
NOJIb30BAT UX Ha MEKIHC- 1€ /1, — MAcca MycTol YALKH NOC/He BEICYIIHBAHKA, M, m, — Macca
LHIIMHApHOM YPOBHE; HALIKH ¢ OCTATKOM NOC/IE BRICYIHBAHNA, MT, ' — 00BeM npodsl, Bis-
IpUOOpETaTh 3HAHUS B Toil 1A ONpeaeeHis, ML
°6JEaCT“ CMEKHBIX C u3n- Ounperenenne cyxoro oerarka. [[1s seNoIHEHNs ananza Sepyt
KoM HayK, npoQUIETPOBAHHYI0 Npody BOALL. B OCTanbHOM X0 ONpeIeneHns,
KOPpEKTHO Bmpamag, " PACHETRI TE e, YTO H NPH ONPEIeNeHHH oDLIErd CONepHAHHA NPHME=
apryMEHTHPOBAHO 00OCHO- ceit (B hopmyne 1ns pacuera C__3aMedstor Ha C ).
BEIBATh MOJIOXKEHUSI (PH3H- - o
94ecKoi 001acT! 3HAHUS.
Bnaners IIpakTryeckumu HaBbikamMu [[Iopsiiok padoThl ¢ (POTOKOJIOPUMETPOM

HCII0JIB30BaHUsA 3JICMCHTOB

HSMCPCHHG KOHIICHTpAIIMH BEIIECTBA B paCTBOPE
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HCCIIeI0BATEbCKOI pabo-
THI Ha JIPYTHUX JUCILHILIN-
Hax, Ha 3aHATHAX B ayJHTO-
PHH 1 Ha IIPOU3BO/ICTBEH-
HOM NPaKTHKE;

croco6aMu JEMOHCTPALIUU
YMEHUSI aHAJIN3UPOBATh
CHTYalUIO B KOHKPETHOM
HCCIIe/IOBaHNH;

METOIaMH HCCIIeI0BATEIb-
CKOIi pabOThI — KOMIIbIO-
TEPHBIMH MOJEIISIMH, JKC-
HEePUMEHTAIbHBIMHU yCTa-
HOBKaMH, OIICHKOM I10-
IPEIIHOCTH H3MEpEHHIl;

HaBbIKAMHU M METOHKAMHU
00001IeHUs Pe3yIbTaTOB
HCCIIeIOBaHUS, IKCIIEPH-
MEHTaJIbHOM PaboThI;

croco6aMu OLEHHBAHUS
3HAYMMOCTH H TIPaKTHIe-
CKOM NPUTOJHOCTH MOy~
YEHHBIX PE3y/IbTaTOB;

BO3MOXKHOCTBIO MEK/IHC-
LUIUIMHAPHOTO MIPHMEHE-
HHS 9KCTICPUMEHTAIIBHBIX U
Pacu€THBIX Pe3ysIbTaToB;

OCHOBHBIMHU METOZIaMHU
HMCCIEI0BAHUs B 00J1aCTH
(U3HKH, TPaKTHISCKUMU
YMEHUSIMHI U HaBBIKaMH UX
UCHOJIb30BAHMS B IPAKTHU-
4ecKoif pabdore;

OCHOBHBIMU METOZIaMHU
peleHus 3aaa4 B 001aCTh
(hU3MYECcKOro HKCIEPUMEH-
Ta;

npodecCHOHaNbHBIM S3bI-
KOM (pu3HIecKoii obacTi
3HAHUS,

Croco0aMu COBEPILIEHCT-
BOBaHMS PO(ECCHOHATB-
HBIX 3HAHUH ¥ yMEHUH
IIyTEM HCHOJIb30BaHU
BO3MOXKHOCTEH HHGOpMa-
LIUOHHOM CpeJIbl.

/17151 M3MepeHHnsT KOHLICHTPALMH BELIECTBA B PACTBOPE HEOOXOIMMO MPEIBAPUTEIIHHO BBIMOIHHUTD PsiJ ONepaliii B
ciieytoLIei MoCIeI0BaTEIbHOCTH:

2.1. BpIOOp JUIMHBI BOJIHBI.

2.2. BbIOOp KIOBETHI.

2.3. ITocTpoeHue rpalydpOBOYHOTO rpaduka JJisi JAHHOTO BELIECTBA U olpeenieHrne kKoddduimenrta Gpaxkropusainu
F
2.4. Benenue koddouipenta F B maMsiTh BEIYUCIUTENIB-HOTO OJI0Ka.
2.5. VI3MepeHue KOHLIEHTpAIUU BEeIECTBA.

IPaccMoTpuM 3T onepaiuu Oonee noxpoOHo.

I3MepeHre KOHIIEHTPALIH BEIeCcTBa B pacTBOPE

'YcTaHOBHTE B KIOBETOJIEP)KATEIIb KIOBETY C MCCIIEyEMbIM PACTBOPOM B COOTBETCTBHH C IyHKTOM 6.2.1.1.
'YcranoBuTe pabouyIo JUIMHY BOJHBI.

Beeaute ko3 punueHtT F.

Haxxmure kHonky C, mpu 9ToM Ha HU(GPOBOM TabI0 BEICBETUTCS CHMBOI «C», a crpaBa OT HEro - 3HaYCHHe
KOHLICHTPAIMH U3MEPSIEMOT0 PacTBOpA.

Onpe}:{eneHMe CKOPOCTH U3MEHEHUS ONTHYECKOU IJIOTHOCTH pacTBOpa

6.2.3.1. [l onpeneneHus COCTOSHUS PeaKIuH, MPOTe-KakoIIeH B pacTBOpe, OBIBAET HEOOXOAMMO ONPENIETATh

CKOPOCTBH M3MEHEHHUSI ONITHYECKOH IIIOTHOCTH 32 KaKOH-TO 3a/IlaHHbIH MPOMEXYTOK BpEMEHI .
6.2.3.2. TloBTopuTe oneparuu 1o myHkram 6.2.1.1 — 6.2.1.4, npu 5ToM 1o 1. 6.2.1.2 ycraHoBuTe TpeOyeMyto AIUHY
BOJIHBI, JUTS 4ero Haxkmute kiaasuiry A. Ha nudpoBom Tabmo cieBa OT MUTAOIIEH 3aIsITOM BEICBETHTCS CHMBOI «A».

6.2.3.3. BBenute B maMsiTh Bpemst , 32 KOTOPOE HEOOXOANMO ONPEIEIUTh CKOPOCTh H3MEHEHUSI OTUYECKOI
TUIOTHOCTH (BpeMsI BBOIWUTCS B MHHYTaX M MOKET MPUHAMATh 3HAYCHUS LIEJIBIX yrcel oT 1 10 9).

6.2.3.4. Yepes Bpems Ha nuQpoBoM TabIIO CrIpaBa OT MUTAIOLICH 3aISTOW BHICBETUTCS 3HAYEHHE CKOPOCTH
M3MECHEHMSI ONTHYECKOM IUIOTHOCTH PAacTBOpA.
6.2.3.5. Ecim TpeOyeTcs onpeneanTh CKOPOCTh H3MEHEHHS ONITHYECKOM INIOTHOCTH TOTO XKe PACTBOPA B CIIEIYIONIHI

MPOMEKYTOK BPEMEHU , YCTQHOBJIEHHBIH B 11. 6.2.3.3, BHOBb HAXMUTE KJIABUIILY «A».
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3Hath - OCHOBHBbIE OIPEACIICHUS 1
MOHSATHS, UCIIONB3YEMBIE
pu HOPMYIUPOBKE OCHOB-
HBIX 3aKOHOB (DM3HKH;
- OCHOBHEIE METOJIBI UCCIIe- Teopernyeckue BONpoOCHI:
JIOBaHMif, HCTIONMB3yeMbIX B [L. CBolicTBa DIEKTPUYECKUX 3apsIOB.
COBPEMCHHO Jkene- 2. 3axon Kynona B “nosesoit” gpopme.
PHMEHTAIBHOH (Hsmxe; 3. IInoTHOCTH 3apsiaa (MOBEPXHOCTHAsL, JIMHEIHAS, 00bEMHAs).
- ONpEJIEICH s OCHOBHBIX
ToBsTHE; 4, Orii4ue mosist OT BEIECTBa.
- OCHOBHBIE 3aKOHBI (PH3HKH 5. Tlose — OAHOPOHO, €CITH OHO HE 3aBUCHT OT.......ceveenenn..
¥ IIpaBUJIa IPUMEHEHUs uxX; (6. ITose — TIOCTOSHHO, €CIIM OHO HE 3aBHUCHUT OT..................
- ONPE/CNEHHS IIPOLECCOB, (7, ITose — BUXPEBOE, €CTIH. ... oovvveneiiieineiie e
MPOTEKAIOIINX B U3ydae-
MBIX SIBJICHHUSIX U JISKAIIHX
B OCHOBE U3y4aeMoro ¢u-
3MYECKOr0 (h)eHOMEHa.
Ymerb - BBIJIEIIATH BaXkHbIE conep- |1. VienbHast IPOBOJUMOCTD Y KPEMHHsI ¢ ipuMecsiMu paBHa 112 Cwm/M. OnpeenuTs OABHKHOCTD DpIbIPOK 1

JKaTeIbHbIC CTOPOHBI H3Y-
4aeMOro SIBJICHUSL, [IPO-
1ecca, CBOMCTBa;

- 00Cy)XIaTh CIIOCOOBI

3 HeKTUBHOTO pereHus
BO3HUKAIOIINX (PU3HIECKUX
pobiem;

- pacmo3HaBaTh dPHEKTUB-
HOE peleHne ot He adhek-
THBHOTO PELICHUS;

- OOBSICHATD (BBISBITH U
CTPOUTH) THIIMYHBIC MOJIE-
1 GOPMYITUPYEMBIX 3a-
Jad;

- IPUMEHSATH (PU3UYECKHE
3HaHMSA B podeccnoHab-
HOI JIeATeIIbHOCTH; HC-
0JIb30BaTh HX HA MEX/IHC-
LUIUIMHAPHOM YPOBHE;

- IpuoBpeTaTh 3HAHUS B
001aCTH CMEKHBIX ¢ QU3n-
KOH HayK;

- KOPPEKTHO BBIPAXaTh U
apryMEHTUPOBAaHO 0OOCHO-
BBIBATH MOJIOKCHUST (U3H-
YeCKOH 00IacTH 3HAHHMSL.

MX KOHLEHTPALHMIO Np, CIIH NOCTOsIHHASA XoIu1a Ry=3,66*10* M*/K1. TIpHHSTB, 4TO IIOYIPOBOHHK 06Ia1aET
[TOJILKO IBIPOYHO# MIPOBOIUMOCTBIO.

2. DIeKTpoHBI B MeTailie Haxoastes npu temmeparype T=0 K. Haiitu otHocurensHoe uncio AN/N cBoGo-
HBIX 2JICKTPOHOB, KHHETHYECKasl SHEPTUsI KOTOPBIX OTiMYaeTcs ot sHeprun depmu He Oonee yeM Ha 2 %.
3. CoOCTBEHHBIH ITOIYIIPOBOJHNUK (TEpMaHUii) IMeeT IIPH HEKOTOPOH TeMIIepaType YAeIbHOE COIPOTUBIICHHE

p=0,48 Om*M. OnpenenTh KOHIEHTPALNIO N HOCHTENelt 3apsiia, eI MOABIIKHOCTH Dy 1 by 371eKTpoHOB 1 ABIPOK
cooTBeTcTBEeHHO paBHEI 0,36 i 0,16 M%/(B*c).

4. OmnpenenuTh KOHIEHTPAIHMIO N CBOOOAHBIX JIEKTPOHOB B MeTajule pH Temnepatype T=0 K. Dnepruto
‘Depmu € IPUHATH PaBHOIA 1 3B.

DnekTpodH3HUeCKHe CBOHCTBA TBEPABIX TEI
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Brnaners

- Croco0aMu OLEHHBAHUS
3HaYUMOCTH U HPAKTUYE-
CKO¥ MPUTOHOCTH TOJTY-
YEHHBIX PE3YJIbTATOB;

- BO3MOXKHOCTBIO MEXIUC-
LUIUIMHAPHOTO IPHMEHE-
HHSL (PU3NIECKOrO 3HAHUS;
- OCHOBHBIMH METOJIAMH
peleHus 3a1ad;

- I3BIKOM (PU3HUYECKO
00J1aCTH 3HAHUS,

- CII0coOaMH COBEPLICHCT-
BOBaHUSI IPOHECCHOHAIT-
HBIX 3HAHUI U yMEHUI
I[IyTeM HCHOJIb30BaHUS
BO3MOXKHOCTEH HH(OpMa-
LIMOHHOM CpeJibl.

1. Bo CcKOJIBKO pa3 YKCIIo CBOOOIHBIX 3JIEKTPOHOB, IPUXO/ISLINXCSA Ha OJUH aToM MeTaiuia ipu T=0, Goublue B
aIIOMUHUI, 4eM B Meau, eciid ypoBHu DepMmu cooTBeTcTBeHHO paBubl Ef,1=11,738, Ef,2=7,0587
2. B repmanmii yacTh aTOMOB 3aMelIeHa aTOMaMH CYpbMBbL. PaccMaTpuBast OTIOJHUTEIbHBIN 3JIEKTPOH TIPH-

MECHOro aToma 1o Mozenu bopa, oteHnTs ero suepruto E csa3u u paguyc I opoutsl. JJusneKTpuyeckas poHuIac-
MocTh E repmanus paBHa 16.

3. Y nenbHast IPOBOIMMOCTS Y KpeMHHs ¢ npumecsiMu paBHa 1 12Cm/mM. OnpeaenuTs MOABIKHOCT DP ABIPOK 1
MX KOHLIGHTpALWIo NP, eciu moctosiHHast Xomuta RH=3,66%10-4m3/Ku1. [IpuHATE, 9TO MOIYIPOBOAHKUK 00NaaeT
TOJIBKO JIBIPOYHOI IIPOBOANMOCTBIO.

OIIK-2: cnocoGHOCTh HCIOJIb30BATH B npod)eccuonam)noﬁ NesiTeJIbHOCTH 0a30Bble 3HAHUSI q)yH AMEHTAJbHBIX pa3/ie/;IOB MATEMATUKH, CO31aBAThb MaTeMaTHYeCKHE MOJE€/IM THITIOBBIX l'lpO(l)eCCl/IOHaJ'lel)lX 3agad u

HMHTEPNPETHPOBATD NMOJTYYCHHbIC Pe3yJbTAThI € Y4€TOM I'PAHHMI IPUMEHUMOCTH MOJeJIeH.

3Hatb

- OCHOBHBIC MTOHSTHSI MaTe-
MAaTHYECKOT0 aHaIM3a, UX
cBOIicTBa, HOPMYIIBI U
TEOPEMBI;

- (hopMyIIBI U TEOpPEMBI 00
OCHOBHBIX MOHATHUSX U
JI0Ka3aTeNbCTBA HEKOTOPHIX
U3 HHUX;

- BBIBOJI MJTH JI0Ka3aTeIbCT-
Ba (hOpMyIT U TEOpEM 00
OCHOBHBIX TOHATHUSX.

[TpumepHBIii IepedeHb BOIPOCOB K 9K3aMeHY B 1-M cemecTpe

JlelicTBUTEIBbHBIC YUCIIA.

CriocoOB!I 3amaHus 1 mpocTeiiiye cBoiicTBa QYHKIIUH.

UicnoBas mocneoBaTebHOCTh. MOHOTOHHBIE OCTEA0BaTeNbHOCTH. [Ipenen mocaenoBaTeIbHOCTH.

Teopema 0 eTMHCTBEHHOCTH Mpefena I0CIeI0BaTeIbHOCTH.

beckoHeuHO MaJble M OECKOHEYHO OonbIre mocnenoBarenbHocTH. Knaccudukanms 6eCKOHEIHO MaJIBbIX TTOCIIEN0-
BaTeapHocTel. CBOMCTBA OECKOHEYHO MaJBIX I10CIIEI0BATEILHOCTEH.

KpuTepuii cyiiecTBOBaHMS Ipejieia OCIeI0BaTeIbHOCTH Ha A3bIKE OECKOHEYHO MaJIbIX.

Teopema o npejene CyMMBI, Pa3sHOCTH, IIPOU3BEECHHS U YACTHOT'O IIOCIIEI0BATENBHOCTEN.

Teopema o mpezere MPOMEKYTOUHOH MOCIeN0BATEAbHOCTH. [IpHHIMI CTATHBAIONIMXCsI cerMeHToB. [Ipenen GpyHk-
LM B TOUKE.

I"eomeTpryeckas nHTEpHpeTanys npesena Gpynkuun. [Tpapnma HaxoxaeHus npenenos pyHknuid. Teopema o mpe-
nese MpOMeXKyTOUHOH (yHKIUU.

[MepBbIii 3amedatenbHblil mpeaen. OMHOCTOPOHHHE W OECKOHEYHO OOJIBIINE MPeenbl QYHKIMH.

IMpenen cnoxHoM (yrkimm. Yrcro "e" u cBA3aHHBIE C HUM MPEIEbL.

OnpeneneHust HenmpepblBHOCTH (yHKIMU B Touke. CBOMCTBA HEMPEphIBHBIX (yHKIMIT B Touke. Kitaccudukanus
[ToYeK pa3pbiBa (QYHKIUK U HX TeOMEeTpUIECKas HHTEPIPeTaIHs.
Teopema 0 HEIIPEPHIBHOCTH CYMMBI, Pa3HOCTH, TIPOM3BENICHHS 1
[IepBast Teopema Beiiepmitpacca.

IBropast Teopema Beiiepiirpacca.

Bropas Teopema bonbsuano-Komm.

HeoOxoxumoe u fjoctaTouHoe ycnoBue nuddepeHunpyemMoctu GpyHKIUH.

[DHr3MYecKuil 1 TeOMETPUYECKHUI CMBICI TIPOU3BOAHON. nddepeniman GpyHKIuK, ero reoOMeTPUYECKUil CMBICT U
MPHOIMKEHHBIE BBIYMCIICHNUS C TTOMOIIBIO uddepentmana.

HenpepsiBHOCTD U depeHIpyeMon pyHKIIUH.

[Ipon3BoHASE CYMMBI M Pa3HOCTH (DYHKILIHA.

[IpowusBoHas npowsBenenus GyHkiwii. [IponsBognas yacTHoro 1ByX (yHkumii. [IponsBonHas clioxXHOH GpyHKIHH.

YaCTHOTO HETPEPHIBHBIX (QYHKIMI.

IepBas Teopema bonbrano-Komm.

IMaremMaTudeckuii aHamu3
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[pousBonuas ooparnoit GpyHkunu. [Ipor3BoHas HapaMETPUIECKH 331aHHON (QYHKIIUH.

[MpousBoxHas nokaszatensHol (yHkuun. [Iponssoanas norapudmudeckoit Gpynkunn. [IpousBogHas CTeneHHOM
(byHKIHH.

[Tpou3BOIHbIE TPUTOHOMETPHUYECKHX (YHKIHI. [Ipon3BOAHbIE OOPATHBIX TPUTOHOMETPHUYCCKHUX (YHKIIHIL.
Teopema Posuts.

Teopema Jlarpanika.

BbIunciieHHE yriia MEXy ABYMs KDHBBIMHE Y CIIOBHE IIOCTOSHCTBA (DYHKIMY B HUHTEpBalie. Y CIIOBUE MOHOTOHHOCTH
(bYHKLMH B HHTEpBAJIC.

OKCTpeMyMbI (YHKIMH U X HaxokaeHue. HanborpIee 1 HanMeHblIee 3Ha4eHNS PYHKIUH Ha OTpe3Ke.
Teopema Komu. ITpasuio Jlonutans. [Ipou3BoiHbIe BBICIINX TOPSIKOB M UX IIPUIIOKEHUS.

Muorounien Teiinopa u ero coiictBa. @opmyina Teiinopa.

[Dopmyisr Teitnopa uist pyHKIHR y=ex, y=SinX, y=cosx, y=In(1+x)

[IpuMepHBIi nepeueHb BOIPOCOB K 3a4€TY BO 2-M CEMECTpE

IlepBooOpasHas u ee cBoiicTBa. HeomnpeaeneHHbI MHTErpail U €ro CBOUCTBA.
TaGuuia OCHOBHBIX HEONPEeIeHHbIX HHTErPAJIOB.

MuTerpupoBaHye M0 YacTAM M 3aMEHOH IIepEMEHHOI B HEOIIpeJIelIeHHOM HHTerpaie.
THITOBBIE MHTErPATIBI.

Cxema HHTErpHPOBaHUs. PaliHOHATBHBIX (HYHKIHIA.

MaTerpupoBaHye NPOCTEHIINX NPPAIMOHAIBHBIX (DYHKIIHHA.

MHTerpupoBaHrie TPUTOHOMETPHIECKUX (DYHKITHIA.

3amauy, IPUBOANIME K IOHATHIO ONpPeIeIeHHOTO HHTErpaa.

AnnutuBHas QyHKImS npomexyTka. ITnorrocTs. Cymmsr lap6y n Pumana. MuTerpan Pumana. ¥Ycnosus naTETrpH-
[PyeMocTH.

(CBolicTBa OMpeAeNeHHOr0 HHTErpaa.

Teopema o cpenHeM 3HadeHnn. OnpesieTeH bl HHTETpal ¢ IEpeMEHHBIM BEPXHUM ITIPEJIEIOM.
‘Dopmyna Herorona-Jleltbanma.

[TpuOmInKEeHHbIE BBIYHCICHHUS ONPEAEICHHOrO HHTErpaa.

WHTerprpoBaHme 110 YacTsAM 1 3aMEHOM TepEMEHHO B ONPEIeNICHHOM HHTErpaile.
Berarciienne miomaznei riockux Guryp.

BeraucieHre oobeMa Tena BpalleHusI.

BeraviciieHne JUIMHBI JyTH.

BerarciieHne MOMEHTa WHEPIIUN CTEPIKHSL.

BerqucieHre MOMEHTa HHEPLUU KOJIbIA.

BerarciieHne paboThl IepEMEHHON CHITBI.

HecobcTBeHHbIC HHTETpAITBI.

ITpuMepHBIi epedeHs BOMPOCOB K 3a4eTy C OLEHKOIl B 3-M cemecTpe

THIBI OKpeCcTHOCTE! TOUYEK U MHOXKECTB Ha INIOCKOCTH M B IIPOCTPAHCTBE.

[Ipenen 1 HENPEPHIBHOCTD (DYHKIIMU HECKONBKHUX IEPEMEHHBIX.

CBolicTBa (yHKIMIT HECKOJIBKHX IIEPEMEHHBIX HENPEPHIBHBIX Ha 3aMKHYTOM MHOECTBE.
YacTHbIe TPOM3BOAHBIC (DYHKIHN HECKONBKHX IEPEMEHHBIX.

[MponsBonHast (GYHKIMH HECKOJIBKUX MEPEMEHHBIX 110 HAIPaBICHHIO.

I'pagueHT GyHKIMI HECKOJIBKUX IIEPEMEHHBIX M €TI0 CBOMCTBA.

[IpousBosgHasi cI0XKHOH QYHKIIHH HECKONbKUX NEPEMEHHBIX.
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[TpousBoHbIe BhICIIMX MopsakoB OHIT

(DKCTpeMyMbl (PYHKLIHH HECKOJIBKHX NEPEMEHHBIX.

3amaun, IpUBOAAIINE K IIOHATHIO KPHBOIMHEIHOTro HHTerpana | pona.
CBoiicTBa 1 BBIYHCIICHHE KPUBOIMHEHHOr0 nHTerpaia | poxa.
3aja4u, IPUBOAALIME K HOHITHIO KPHBONHHEIHOTO nHTerpaia Il pona.
CBolicTBa U BEMHCICHHE KPUBOJIMHEHHOTro nHTerpaia |l poxa.
3aaun, NPUBOIALIME K IOHATUIO IBOMHOIO MHTErpaja.

(CBoiicTBa M BBIYMCIICHUE JIBOMHOIO MHTErpaja.

[IpunoxkeHust JBOMHOTO UHTErpaa.

‘Dopmyna I'puna

JleMma 1 TeopeMa O HE3aBUCUMOCTH KPHBOJIMHEHHOTO HHTErpaia 2-ro poja ot GopMbl MyTH UHTETPUPOBAHUS
TpoliHoil nHTErpas, ero CBOUCTBA U BBIYUCIICHUE.

[ToBepXHOCTHBIE HHTETPAJIBL.

(O011Me MOHATHS O YUCIIOBOM PSJIE.

apmonuueckuii pan. HeoOGxonumoe ycioBre CXOAUMOCTH psifa.
(CBoiicTBa CXOAALIMXCS PSJIOB.

JlocTaTouHOE YCI0BHE CXOAUMOCTH MONOXKUTEIBHBIX PSIOB.
ITpyu3HaKK cpaBHEHUS IIOJIOKHTENBHBIX PSIOB.

[pu3nak Janambepa.

[pu3nak Koy,

IMHTerpanbHblil npusHak Meknopena-Komm.

[puznak JleiiOHuIa.

Teopema 00 aGCOMOTHO CXOAALIEMCS Psifie

O0mue moHATHSI 0 QYHKIHOHAIBHOM psfe.

[pu3nak Beitepurpacca paBHOMEPHOW CXOAUMOCTH (DyHKIIHOHAIBHBIX PSIOB.
(CBolicTBa paBHOMEPHO CXOASAIIUXCS PSIIOB.

Teopema AbGerns.

HTEepBa U pajiyCc CXOAUMOCTH CTEIIEHHOTO psijia.

(CBoliCTBa CTENICHHBIX PAIOB.

Psp Teitnopa.

Pa3nosxeHNe 2IeMeHTapHBIX (GyHKIuMH B psix MakiopeHa.
[Ipunoxenus psaaoB Makiiopena

YMets

- IPHMEHSTH OCHOBHBIC
MOHATHS ,UX CBOWCTBA,
(opmybl 1 TEOpPEMBI TTPH
PELICHUH IPOCTBHIX MPHMe-
POB U 3aj1a4;

- IPUMEHSTH OCHOBHBIE
TOHSTHS, UX CBOICTBA,
(hopMyIIBI M TEOpEMBI IIPU
peLICHUH IPUMEPOB U
3a/1a4 CpeaHei CI0XKHOCTH;
- TIPUMEHSTH OCHOBHBIC
TMOHSTHS, UX CBOICTBA,
(opmyIibl M TEOpPEMBI IIPH

IMepeyeHs MPaKTUUECKUX 3aJaHUN I TOATOTOBKH
K sx3ameny B 1-M cemectpe

|. TIPEJEJIbI

Bananue 1. Haiitu npeaen 4ucnoBoi mocien0BaTeIbHOCTH:

(i G =Gy
1M (4t ny

Bananue 2. Haiitu npenen GpyHkumu:
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peLICHUH IIPUMEPOB U
3aJ1a4 MOBBILIEHHOM CJI0XK-
HOCTH

1i (x’ =2x-1) (x+1)
\1}];’11 xt+4ax? -5

Bananue 3. Haiitu npenen GpyHkimu:
Ji In(1+ sinx)
xlm sindx
1. TIPO3BOJIHAA
Bananue 4. HaiiTi Npou3BOAHYIO (QYHKLMH:
y=(+4)/x
Bananue 5. HaiiTi npou3BOAHY0 (QYHKIUH :

203X +4x* —x-2)
1541+ x

Bananue 6. CocTaBUTh ypaBHEHHS KacaTeIbHON U HOpMaNH K rpaduky (yHKIUHU B TOUKE ¢ aOCIUCCON XO:

| y=0@x-x)/4, x,=2

) y=3/x, x =776

Bananue 8. Haiiti HanOomnblee 1 HAMMEHbIIEE 3HaYeHHS (DYHKIIMHU Ha 33JaHHOM OTpE3Ke:

— 2 .
L y=ar 4l 23]

Bananue 9. TloctponTh rpaduk GyHKIMHM C HOMOIIBIO TPOU3BOJHOI (YHKIIHH IIEPBOTO MOPSKA

Bamarue 7. Boraucnuth NpuOIMKEHHO 3HaYeHHe HYHKIHU B TOUYKE X C MOMOMLIBIO quddepeninana GyHKIHA:
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_ 3 2
| V=2x -9x +12x-9
3amanue 10. HaifTi TpoH3BOIHYIO TPETHEro MOPSAKA (YHKIIHIL:

| y=1g(5x+2)

[epedeHs MPaKTUYECKUX 3aJaHMIT AJIs1 TOATOTOBKU
K 3auery Bo 2-M cemectpe

11l. UHTET'PAJIBI

Bamanme Ne 11. Haiiti HeonpeneneHHbIH HHTETpal

j(x +3x% —2)dx

1.

3ananne Ne 12. Haiith HeonpeseneHHbIH HHTErpa
4x
J.(x +3)e"dx
Banmanue Ne 13. Haiitu HeonpeneneHHbII HHTErpan
3 2
5. 2x” +8x" —4x+4 2.
dx
x-38

3amanme Ne 14. Haiitn miomanas Gurypsl, orpaHHUEHHOH JIMHASIMH:

1 Y=(x-2)3; y=4x-8
3amanre Ne 15. Beramciants 00beM Tena, IIOIYYEHHOTO OT BpalieHus BOKpyr ocu OX miiockoit pUrypsl, orpaHu-
YEHHOM JTMHUSAMU:

1 Y=(x-5)2; x=0;y=0
Banganne Ne 16. BbluMcIUTh AIMHY JyI'd KDHBOM, 3aJaHHON B MOJIIPHBIX KOOPJMHATAX:

P=3e30/4, -n/2 < ¢ <ml2

3amanne Ne 17. BrumciiiTh HeCOOCTBEHHBIH HHTErPall WM JIOKa3aTh €0 PacXOIMMOCTh
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to dx 2
1 4+x2

[MepedeHs MPaKTUUECKUX 3aJaHMIl A1 TOATOTOBKU
K 3auery c oueHkoii B 3-M cemectpe

V. PAJIbI
Banmanue Ne 24. HccienoBaTh Ha CXOAUMOCTD PSijL

1.

Z“’: 6n°+2n+5
“~7n°>4+3n*+6n%+7

Banmanue Ne 25. MccnenoBaTh Ha CXOAUMOCTD P

L 0 2n +1

Bnaners

- HaBBIKAMH TIPABUIILHOTO
BBIOOpA CBOMCTB, hopMyIT i
TEOPEM JUIsl PEIICHHS MPO-
CTBIX 33/1a4;

- HaBBIKaMH TIPaBUIILHOTO
BBIOOpA CBOMCTB, hopMyIT i
TEOpeM JUIsI PELIeH s 33184
CpeHeH CI0KHOCTH

Onpenenuts crocod perieHns 3a1a4 U IPUMEHUTD €ro:

1.Haiitu npenen ¢yHkimm:

1i (x’ —2x-1) (x+1)
XLH} x'+4x* -5

2.Haiiti nponsBoaHyio QyHKINH

_ 203x" +4x —x-2)
1541+ x

3.CocTaBUTh ypaBHEHHsI KacaTeIbHONW N HOpMain K TpaduKy (GYHKIMH B TOUKE C aOCIIMCCOH XO:

y=@x-x")/4, x,=2

0
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4.Haiiti HeonpeaeaeHHbIH HHTerpal

I(x +3)e*dx

5.MccrienoBaTh Ha CXOAUMOCTD PST

1.

o0

2n? +3n +5
“—~n°+3n%+6n%+7

3HaTh

OCHOBHBIE TEOPETHYECKUE
TIOJIOXKEHUS, (POPMYITUPOB-
KU ¥ I0Ka3aTeNbCTBA PAa
TEOPEM, METOJIbI U IPUEMBI
peLIeHns] OCHOBHBIX 3a/1ad
JUICIMIUIMHBL, dTaIlbl MaTe-
MAaTH4EeCKOTO MOJIEITHPOBa-
HUS TIPU PEIICHNUH 3a1a4d

Hepeueﬂb meopemu4ecKux 60npocoe6 K 3K3dMeny

BHoxxNogRrwNE

13.
14.

15.
16.
17.

18.

19.
20.

21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.

0.
1.

Bexrops!. CioxkeHNe 1 BBIYMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO.
JInneiinas 3aBHCHMOCT BEKTOPOB. bas3nc cucTeMbl BEKTOPOB.

Koopaunatel BekTOpa B JaHHOM 0asmuce.

Jlenenne oTpe3Ka B JaHHOM OTHOLICHHH.

CkanspHOe NPON3BEIEHHE BEKTOPOB.

BekropHoe npousBeeHIE BEKTOPOB. Y CIIOBUE KOJUTMHEAPHOCTH.

CBoiicTBa BEKTOPHOTO TIPOU3BEJICHNS BEKTOPOB.

CMenraHHOE MPOU3BEICHNE BEKTOPOB.

CBoiicTBa CMEIIAaHHOTO MIPOMU3BEAEHHS BEKTOPOB. Y CIOBHE KOMILJIAHAPHOCTH.
Beipaxkenne BeKTOPHOTO MPOU3BEICHNUS Yepe3 KOOPANHATEI BEKTOPOB.
BeipaxkeHne cMenIaHHOTO IPON3BE/ICHHS Yepe3 KOOPIWHATH BEKTOPOB.
IIpocTeiiiye 3aga4u B KOOPANHATAX: IIOIIA/(b TPEYrOJIbHIKA, 00bEM TETpadapa.
Crroco6bI 3a/1aHMsT TIPAMOIT Ha TIIOCKOCTH.

VpaBHeH#e nepBoii cTenenn otHocuTenbHo X, Y Kak ypaBHEHHE HPSIMOIA.

OcoGeHHOCTH PacTONOXKeHH s TIPAMOH OTHOCHTENTLHO CHCTEMBI KOOPMHAT Ha TIOCKOCTH.

B3auMHOe pacrosiokeHne IBYX MPSAMBIX Ha MIOCKOCTH. [Tyqok mpsMbIX.

VToJ1 MeXTy NPAMBIMU Ha IJIOCKOCTH. Y CJIOBUE TIEPHEHUKYISPHOCTH TIPSIMBIX.

PaccTosHHME OT TOUKH JI0 IPSIMOM. [ €OMETPUIECKHUI CMBIC 3HAKA TPEXUIIEHA ax + by +C.
CrocoGbl 3a/1aHus TUIOCKOCTH.

VpaBHeHHe NepBoii crenenn otHocHTenbHO X, Y, Z Kak ypaBHEHHE IUTOCKOCTH.

Bzaumnoe pacnonoxenune 1Byx miaockoctei. [Iyuok miockoctei.
OcoOEHHOCTH PACTIONOKEHHUS IIOCKOCTH OTHOCHTENHHO CHCTEMBI KOOPAUHAT.

PaccTosHuE OT TOUKH JI0 TIOCKOCTH. ['eoMeTpuueckuii cMbIC 3Haka MHOTo4iena AX + by +cz+d.

Yron Mexay MI0CKOCTAMH. Y CJIOBHE NEPIEHIUKYISIPHOCTH IIOCKOCTEH.
Cnoco0bI 3a1aHus IPSIMOi B IPOCTPAHCTBE.

B3aumHoOe pacnonoskeHne JByX OPsIMBIX B IPOCTPAHCTBE.

B3aumnoe pacnonoxeHne npsiMoit U IIOCKOCTH.

Yroa Mexay NPSMBIMU B IPOCTPAHCTBE. YTOJI MEXAY NPSAMOIL U IMJIOCKOCTBIO.
Dnurc.

T'unepbomna.

[TapaGona.

IToBepXxHOCTH BpallieHUsL.

|IAHAJIUTHYICCKAS TEOMETPUA
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33.  Dmwmncoun.

34.  T'umepGoioumb.

35.  ITapaGomoumsl.

36.  Konyc BTOpOro nopska.

37.  Iununapudeckue MOBepXHOCTH. LIMIHHIPBI BTOPOro nopsijxa.

38.  IloctpoeHne n300paXkeHHUsI MOBEPXHOCTH BTOPOTO MOPSIIKA 110 €€ KAHOHHYECKOMY YPaBHEHHUIO.

YMets

WHTeprnpeTupoBarh MOHs-
THSL M yTBEPIKJICHHS, [PH-
MEHSTh K PEIICHHUIO 3a/1a4
H3YYCHHYIO TEOpHIo; 6a3o-
BBIC 3HAHUSI CCTECTBEHHBIX
HayK, MaTeMaTHKH, OCHOB-
HbIe (haKThl, KOHLCIILIHH,
[IPHHLMIIBI TEOPHii, CBSI3aH-
HBIX C (PU3UKOM; OCYIECTB-
JISITH TAIlbl MATEMaTHYC-
CKOTO MOJIEITHPOBAHU,
peLaTh 3a1a491 Pa3sHbIMH
METOJaMH MaTeMaTHIECKO-
r'0 MOJCIIMPOBAHHS

IKontposabsHasi padota Nel
BexTopHast anrebpa
Bapuant

1. TTocTpoiiTe Ha IIOCKOCTH BEKTOPH A = 6;4’, b= (— 2;3’, C= (,3/ Haiiaure ux nuneinyro

couGmmammo 38 + 2D — 5C a) TFOMETPHHECKH, §) AHATHTHYECKIL.
Hanstnexropss 8 = € 3,04, b= €©;2:-3 ", ¢ = €1;3 . Haiir
» 3a—b+3c:sa-b.axb.nabc.
3. Bpeyrommxe ABC AQ;3, B€ 41, CO;5 . Haiirn yron veway memmanoii AM
croponoit AB .
. Haifmv nomas peyromsmmixa, moctpoenoro na sextopax & = 5i + 2 j — 7K u b = 3i + 7K

5. JTr06b1e 3 HEKOMILUIAHAPHBIX BEKTOPA MOYKHO NIPUHATD 3a Ga3uc B IIPOCTPAHCTBE V3 . OGpasytor 11 Gasuc
BEKTOPBI 5. = (,—1,2:, 5 = ‘— 1.1,-2 :, (_: = 0,1,1:’7

6. Haiitu BexTOp )_( , HePICHANKYISIPHBI BEKTOpaM 5 = Q,3,—1: u k_) = (, —2,3: U YJIOBJIETBOPSAIO-
I YCIOBUIO )_( Qi - ] + R:= —6.

7. JlaHbI [IBE CMEXKHBIE BEPLIMHBI NIAPAJLIENOrPaMMa A(,-?), —3:, B e,—5,5: ntouxa K ‘,:Ll: nepe-

cedenus ero auaroHanei. Halitu octanbHbIe BEPIINHEL.
pI ~_

b—cx€a+c :€-a com €
F+5b—C/X a+Cx; —a/,ecnn Xb/'C=—2.

8. Haiiti

IKonTpoanbnasi padora Ne2
BAPUAHT 1

1. ITocTpouTh KPHBYIO B MOJISAPHOI CHCTEME KOOPAMHAT 110 TOYKAM C IIaroM A¢ =—

12
p=4+2Cc0s2¢p.

2. HOCTpOI/ITL KpHUBEIC. ‘VkazaThb X q)OKyCLI, JUPCKTPHUCH], ACUMIITOTBI, SKCUCHTPUCUTECT.
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2 2 2 2
6)—+y—=1, B)X——y—: :
4 9 9 4

3. I/ICHOJ’IB3y${ napannem;Hmix’I TIEPEHOC CUCTEMBI KOOPIUHAT, IIOCTPOUTH KPHUBLIC

A X=1-1-y, 6) 4X* +y° +24x+2y+33=0

4. HanncaTh KaHOHUYECKOE YpaBHEHHUE JLUIUIICA, €CIIH ero Oobliast ochk paBHa 10, a paccTosiHue MeXAY (hoKycamu
[paBHO 6.
5. ITocTpouTh NOBEPXHOCTU

A) 2X=Y°,

2 2 2

X z
6)—+y—+—=1.
4

A) Z=3-—X,
16 4

Brnaners

MetomamMu MaTeMaTHye-
CKOT'O MOJICITMPOBAHUS,
JTOCTATOYHO TPAMOTHO
HHTEPIPETUPYET PE3yIbTa-
ThI MOJICTIUPOBAHHUS

3adanus na pewenue 3a0ay uz npogheccuoHarbHOU 0OACMUY, KOMIIEKCHbIE 3A0aHUs

1. BEIIOJIHATE OIepanyy HaJl BEKTOPaMH; YCTaHABUTH JINHEHHYIO 3aBHCHMOCTD (HE3aBHCHMOCTh) BEKTOPOB; HAUTH
KOOp/JMHATBI BEKTOPA B JAHHOM 0a3uce; BEIYUCIHTD CKAIPHOE, BEKTOPHOE, CMELIAHHOE NIPOU3BEICHHUS BEKTOPOB U
MCIIO/IB30BATh 3TU HPOM3BEACHHS I PEIICHUS 3a/1a4.

2. CocTaBUTh ypaBHEHUE IPSIMOM 110 PA3JIMIHBIM dJIEMEHTaM, OIPEEINTh B3aUMHOE PacIOJIOKEHHUE JIBYX MPSMBIX,
HalTH PacCTOSIHUE OT TOYKH JI0 PSIMON U PACCTOSIHHE MEX/LY HapaJUICIbHBIMK TIPSMBIMH, BBIYHCIIUTD HAalIPABIICH-
HBIA yroJl MEK/y HPSIMBIMH.

3. CocTaBUTh ypaBHEHHUS PSIMOIT ¥ INTOCKOCTH I10 Pa3IMIHBIM JIEMEHTaM; OIPEIENUTh B3aHMHOE PACIIOI0KEHHE
IBYX HPSIMBIX, IBYX INIOCKOCTEH, IPSIMOM M IIIOCKOCTH; HANTH PAacCTOSTHHE OT TOYKH JI0 TNIOCKOCTH M PacCTOSTHUE
MEX/Ty apajuieIbHbIMU ITIOCKOCTSIMU; BBIYMCIINTD BEINUKHY YIJIa MEX/IY HPSIMBIMHU, IIOCKOCTAMH, MPSIMOIT 1
MIOCKOCTBIO.

4. OnpenenuTs B TOBEPXHOCTH BTOPOTO HOPSIIKA 110 €¢ KAHOHWIECKOMY YPaBHEHHIO, COCTABUTh KAHOHHIECKHE
YPaBHEHHS! IOBEPXHOCTEI BTOPOTO MOPS/IKA, HCIIOIB30BAaTh METO/] CEUCHHIT TSl HOCTPOCHHS TOBEPXHOCTEH BTOPOTO

ropsiaka B HpHMOyFOHLHOﬁ CHUCTEME KOOpAUHAT.

3HaTh

OCHOBHBIC TIOHSATHS JINHEH -
HOM anre6psl

OCHOBHBIE METO/IBI pellie-
HUSI THUIOBBIX 33J1a4 JINHEH-
HOM anre6psl
OnpeneneHust OCHOBHBIX
TIOHATHUH, UX CYIIECTBEH-
HBIE XapaKTePUCTHKU

IIpuMepHBIii NepeyeHb TeOPETHYECKUX BOIPOCOB K 3a4eTy

1. CucTembl TMHEHHBIX ypaBHeHUH. OCHOBHBIE ONpeeeH s DlleMEeHTapHbIe IPE0OPa30BaHuUsI CUCTEM -
HEIHBIX ypaBHEHUH.

2. Usnoxenne merona ["aycca. Bo3MokHEIe BapHaHTHI KOJIMYECTBA PENICHNIT CHCTEM JIMHEHHBIX alreOpande-
CKMX YpaBHEHMH

3. Omnpezenenne onpenenuTens. Beruucnenue onpenenurens BTOPOro Nopsaka (OTBET MOJKPEIHTh KOHKPET-
HBIMHU IIPHMEPAMH).

4. Onpenenenue onpeaenurens. Beruucnenue onpenenurens Tperbero nopsiaka. [Ipasuino Capproca.

5. Onpenenenue onpeaenurens. CBoicTBa onpenenuTenei (Kaxaoe CBONCTBO MPOUILTIOCTPUPOBATH KOH-

KPETHBIMU IPUMEPAMH).

6. MuHOpSI U anreOpandecKye AOMOTHEHHs. JIeMMa O BEIYHCIICHHH OIPEACTUTENIS MaTPHLIbI n—eo
MOPSIIKA, COZIEPIKAILCH CTPOKY (CTONOEIT), BCE SIIEMEHTHI KOTOPOH, 32 HCKJIIOUCHUEM, OBITh MOXKET, OJTHOTO dJie-
MEHTa PaBHBI HYJIIO (OTBET MOJKPEHHUTH KOHKPETHBIMH IPHMEPaMH).

7. MuHopH! 1 anrebpandeckue gononHeHus. Teopema 0 BEIYUCICHUHN ONPEETUTEINST MATPHULBI Yepe3 dJIeMeH-
ThI KaKOH-TMOO0 CTPOKH (CTONOA) M X anredpandecKue JOMOTHEHHUs(OTBET MOJKPENUTh KOHKPETHBIMHU PUMEpa-
MH).

8. Perienne cucTeM JIMHEHHBIX ypaBHEHNH 1ipy oMo opmyn Kpamepa (0TBET MOAKPENTHTh KOHKPETHBI-

luHelinas anrebpa




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

MH [IPUMEPAMH).

9. Anre0Opa MaTpHI[: OCHOBHBIE OIPEENICHNS, OIlepal[y HaJl MAaTPHI[AMH, CBOICTBA ONepaIuii HaJl MaTpHULa-
mu. Enunmdnas matpuna. ObpatHast # 0OpaTHMasi MaTPHULIBL.

10. BeiporkaenHast Matpuia. JlocTaTouHbIN OPH3HAK 00paTUMOCTH MATpULlbl. Ha KOHKpETHOM mpHMepe moka-
3aTh HAXOXKACHUE 0OpaTHOI MAaTPHIBL.

11. Crioco0 HaXOXJICHUsI MAaTPHUIIbI, OOPATHOI JAHHOH C UCIIOJIBb30BaHUEM CAMHHUYHON MaTpUIbl (MILTHOCTpa-
LUl Ha KOHKPETHOM IIPUMEpeE).

12. MartpH4HBI CrI0CO0 peIIeHus CUCTeM NIMHEHHBIX anreOpandeckuX ypaBHEHHH ¢ NHEH3BECTHBIMH

13. BexTopsl. OCHOBHEIE OIIpe/ieNieHHs] TCOPHU BEKTOPOB. JInHeitHas koMOHHAaIMs BeKTopoB. JInHeiiHas 3aBH-
CHMOCTb BEKTOPOB.

14. Basuc cucremsl BekTopoB. Teopema 0 CyIecTBOBaHNUH 0a3uca Y BCSKOH HEHYIIEBOH CHCTEMBI BEKTOPOB.
ITpaBuito HaxOXKAEHUsI Oa3Kca CHCTEMBI BEKTOPOB

15. Basuc cucremsl BekTopoB. Teopema o pa3noxeHuu J1ro00ro BEKTOpa uepes BeKTopa 6asuca (IIpuBecT!
KOHKpETHBIE IIPUMEPHI).

16. Panr cucteMs! BeKTOpoB. [IpaBHIIO HAXOXKIEHNS PaHTa CHCTEMBI BEKTOPOB.

17. Panr cucremsl BekTopoB. Teopema 00 SKBUBAJIEHTHOCTU CUCTEMBbI AJIr€OpanuecKuX ypaBHEHUH U BEKTOP-
HOTO YpaBHEHUS.

18. Teopema Kponekepa-Kamemm. IIpaBuino HaxoxkIeHHs paHra CHCTEMBI BEeKTOpoB. Ha KoHKpeTHOM mprMe-
pe IPOMITIOCTPUPOBATh IPUMEHUMOCTh TeopeMbl Kponekepa-Kanemnu.

19. Onepanun Hax BekTopamu. KoopauHatel Bektopa. Jnina Bektopa. CralasipHOe ¥ BEKTOPHOE IIPOH3Bee-
HUS BEKTOPOB.

20. IIpunoxxenue BEKTOPHOIT alreOphl K PEIICHHUIO 3a/]1a4 SIEMEHTapHON TeOMETPUH.

21. Berancienne paccTosiHAS MeXy TOYKaMH.

22. KiroueBble 3a1aul B KOOpAUHATAX.

23. Jlenenue oTpeska B fJaHHOM oTHomeHHu. Cepenuna orpeska. [lnomans TpeyroabHUKA.

24. ITpunoxeHre MeTo1a KOOPIMHAT K PEIISHHIO 3314 dIeMEHTAPHOH reOMETPHU

1. PemmTh cucTEMy ypaBHEHHUIBCEMU M3BECTHBIMU criocobamMu. OOOCHOBATH MPEMMYIIECTBA KXIOro crocoda.
3%, + X, +X; =8,
—2X + X, +2X; =6,
X, —2X, —3%, =4;
2 PemmTh ypaBHeHue: 3 a, — 2x +5 a, +a, -3x =2 a, —4x ,rze
a=4312 ,a,= 2-1,-34 a,= 2,-1-34 ,a,= -14,-53.

1.Haiiti matpuiyy X=A(B-2C) 1 BEIYHCIUTD €€ ONPENEITUTEINb, ECITH

3 —2 1 1 -2 4 1 -1 5
A=|l-11 —1|B=[3 -1 2|c=]2 3 4
135 7 4 5 —17 3 —2 2

2.YCTaHOBHTH JIMHEHHYIO HE3aBUCUMOCTh BEKTOPOB:
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va=31111,a=11231.3a=12914,a= 11382 ;
pa=1111,a=01-12-2).a,= 1304 ,a = 15-17 .

3. Haiitu panr ,E[aHHOfI CHUCTEMBI BEKTOPOB, YKa3aTbh BCEBO3MOXKHBIC €€ 6a3sl U BBIPA3sUTh 4€PE3 68.3y BCE€ BEKTOPHI
CHUCTEMBI:

Nva=52-31,a=41-23,a=11-1-2,a, = 34-12;

YMets

BsLiessiTh pasiet JUCLHII-
JIMHBI, U3 KOTOPOT'O B3sTa
3a/1a4a

O06cyxaath croco0bl pa-
LMOHAJIBHOTO PEIICHHS
3a/a4

Pacno3naBath panuoHaib-
HOE pELICHHE OT HEepaLHo-
HaJIbHOTO

OOBSACHATD (BBUBIATE U
CTPOUTH) MaTEMATHYECKUE
MoOJIeNnH 3ajay

TIprMeHs T 3HaHHUSI B TIPO-
(heccroHaNbHOIT HesTeNb-
HOCTH; UCIIOJB30BaTh UX Ha
MEXKIUCIUIITHHAPHOM
ypoBHE

IIpuoGperatsb 3HaHUS B
00J1aCTH, BEIXOIAIIEN 3a
PaMKH N3y4aeMOii IUCIIHII-
JIVHEI

KOppeKTHO BBIpaXkaTh, 1
apryMEHTHPOBAaHO 0OOCHO-
BBIBATh MOJIOXKCHHUS JTHHEH-
HOM anre6psl

IIpuMepHBIii NepeyeHb TeOPETHYECKUX BOIPOCOB K 3a4eTy

25. CucTembl TMHEHHBIX ypaBHEHUH. OCHOBHBIE ONpeeeH s, DlIeMEHTapHbIe IPE0OPa30BaHUsI CUCTEM JIHU-
HEWHBIX YpaBHEHUH.

26. Wsnoxenne merona ["aycca. Bo3MoskHbEIEe BapHaHThI KOJIMIECTBA PELISHNT CHCTEM JIMHEHHBIX anredpande-
CKUX YpaBHEHHH

217. OmnpezeneHne onpenenuTens. Beruncienne onpenenuresns BTOPOro nopsaka (OTBET IOJKPEITHTh KOHKPET-
HBIMH IIPHMEPAMH).

28. Onpenenenue onpeaenurens. Boruncnenue onpenenurens tperbero nopsaka. [Ipasuio Capproca.

29. Omnpenenenne onpenenutens. CBoiicTBa onpenenuTeneii (Kaxkaoe CBOHCTBO IPOMILIIOCTPUPOBATH KOH-

KPETHBIMHU IIPHMEPAMH).

30. MuHops! U anredpandecKue AOMOIHEHHs. JIeMMa 0 BEIYUCIICHHH OIPEACTUTEII MaTPHLbI n—eo
MOPSIZIKA, COZIEPIKAILEH CTPOKY (CTONOEIT), BCE AIEMEHTHI KOTOPOHi, 32 HCKIIIOYEHHEM, OBITh MOXKET, OTHOTO dJie-
MEHTa PaBHbI HYJIIO (OTBET MOAKPENUTH KOHKPETHBIMHU IPHMEPAMH).

31. MuHops! 1 anrebpandeckue gononHeHns. Teopema 0 BEIYHCICHUN ONPEETUTENST MATPHUIBI Yepe3 dJIeMeH-
ThI KaKOH-TMOO0 CTPOKH (CTONOA) M MX anredpandecKue AOMOTHEHUs(OTBET MOJAKPENUTh KOHKPETHBIMU MIPUMEpa-
MH).

32. Pemmenne cucteM IMHEHHBIX ypaBHEHNUH 1ipy oMoy ¢popmyn Kpamepa (oTBET MOAKpENTHTh KOHKPETHBI-
MH [IPUMEPAMH).

33. Anrebpa MaTpuIl: OCHOBHBIE OTIPEJICIICHHs, OIEPAINH HaJl MaTPUIIAMH, CBOICTBA OIepaInii HaJ| MaTpHUIa-
mu. Eqnaranas matpuna. O6patHas u 00paTHMast MaTPHUIIBL.

34. BripoxnenHas matpuna. JlocTaToOYHbINA MPU3HAK 00paTUMOCTH MaTpHIbl. Ha KOHKpETHOM mpuMepe moka-
3aTh HAXOXKJIEHHE 0OPaTHON MaTPHUIIBL.

35. Crioco0 Hax0XIeHHs MaTPHIIEl, 0OpPaTHOH JAaHHON C MCIIONIb30BAHHEM €IMHUYHON MaTPHUIIB! (MILTIOCTpa-
I Ha KOHKPETHOM IpHMeEpe).

36. MaTpuuHbIi CII0co0 peneHns cucTeM NIMHEHHBIX aNreOpandeckiX YPaBHEHHH ¢ NHEH3BECTHBIMH

37. Bexropsl. OcHOBHBIE ONpesielieH!s TeopruH BeKTOpoB. JInHeliHas koMOuHaIMs BeKTOpoB. JInHeiHas 3aBH-
CHMOCTB BEKTOPOB.

38. basuc cucrems! Bektopos. Teopema o cymiecTBOBaHHHM 0a3nca y BCSKOH HEHYJIEBOW CHCTEMBI BEKTOPOB.
ITpaBuino HaxoxaeHUs 6a3rca CHCTEMBI BEKTOPOB

39. Basuc cuctemsl BekTopoB. Teopema o pa3oxkeHUH JII0O0Tro BEKTopa yepe3 BekTopa Oasuca (IIpUBECTH
KOHKPETHBIE IPUMEPBI).

40. Panr cucteMsl BekTopoB. IIpaBHiIo HaX0XKIEHNS PaHra CUCTEMBI BEKTOPOB.

41. Panr cucremsl BekTopoB. Teopema 00 SIKBHBAICHTHOCTH CUCTEMBI aITeOpandecKuX ypaBHEHUH U BEKTOP-
HOT'O YpaBHEHHS.

42. Teopema Kponekepa-Kanemmu. IIpaBuino Haxoxk/IeHHs! paHra CUCTEMBI BEKTOpoB. Ha koHKpeTHOM mpuMe-

pe MPOMIITIOCTPUPOBATH IPUMEHUMOCTh TeopeMbl Kponekepa-Kamnemm.
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43. Onepauuu Haj BekTopamu. KoopanHatel Bekropa. [lyinHa Bekropa. CKalsipHOE U BEKTOPHOE IPOU3BeIe-
HHS BEKTOPOB.

44, IMpunoskeHre BEeKTOPHOH alreOpsI K PENISHUIO 3a/1ad JJIEMEHTapHOH TeOMETPHIL.

45, BeruncieHne paccTosiHISL MEXKY TOYKAMU.

46. KiroueBble 3a1au B KOOPAUHATAX.

47. Jlenenue oTpeska B faHHOM oTHOmIeHHU. CepennHa orpeska. Ilnomans TpeyroasHUKa.

48. ITpunoxxeHre MeTo/ia KOOPAMHAT K PEIICHUIO 3a/1a4 JIEMEHTapHOH reOMEeTpHI

1. Pemnts cucTeMy ypaBHEHUHBCEMHU H3BECTHBIMH crioco0amu. OG0CHOBATh MPEUMYIIECTBA KaXJOT0 crocoda.
3X, + X, +X; =8,
— 2%, + X, +2X; =6,
X, —2X, —3%, =4;
2 .Pemmts ypaBHEHHE: 3 a, — 2x +5 a, +a, -3x =2 a, —4x e

a=4312 ,a,= 2-1,-34 .a,= 2-1,-34 ,a,= -14,-53.

1.Haittu matpuity X=A(B-2C) u BEIMUCIHTB €€ ONpeeIUTeNb, €CIN

3 —2 1 1 -2 4 1 -1 5
A=|l-11 —1|B=[3 -1 2|c=]2 3 4
135 7 4 5 —17 3 —2 2

2.YCTaHOBUTbH JTMHEWHYIO HE3aBUCHMOCTD BEKTOPOB:

va=31111,a=11231,a=12914, a= 11382 ;
a=1111,a=01-12-2), a=1304,a,=15-17 .

3. HaiiTu paHr JaHHOU CHCTEMbI BEKTOPOB, yKa3aTh BCEBO3MOXKHBIE €€ 0a3bl U BBIPA3UTh Yepe3 6a3y Bce BEKTOPBI
CHCTEMBI:

va=52-31,a=41-23,a=11,-1-2,a,=34,-12;

Bnaners

TpaKkTHYEeCKUMH HaBBIKAMU
UCIIONb30BAHHUS HIIEMEHTOB
TIMHEIHOW anreOphl Ha
JIPYTUX JTUCLMIIIHHAX, HA
3aHATHSX B ayJUTOPHH U HA
HPAKTHKE

CriocobaMu IEMOHCTpAIH
YMEHHS aHaTU3UPOBATH
CHUTYaIUIO

HaBbIkaMy ¥ METOAMKaMH

IIpuMepHBbIii NepeYeHb TEOPEeTHYECKUX BONPOCOB K 3a4eTy

49. CucTeMbl THHEHHBIX ypaBHeHUH. OCHOBHBIC ONPEIeNeHus. DIIeMEHTapHbIE MPE0OpPa30BaHuUs CUCTEM JIU-
HENHBIX ypaBHEHUI.

50. W3noxenne merona "aycca. Bo3aMoxkHBIC BApHAHTBI KOJTMYECTBA PENICHHI CHCTEM JIMHEHHBIX anredpande-
CKMX ypaBHCHMH

51. OrnpenieneHne onpeenurens. Berancienue onpenenanTens BTOPOro nopsijka (OTBET HOJKPENUTh KOHKPET-
HBIMH TIPHMEPaMH).

52. Onpenenenue onpeaenurens. Beruucnenue onpenenanuTens Tperbero nopsaka. [Ipasuno Capproca.

53. Omnpenenenne onpenenurens. CBolcTBa onpenenuTencii (Kax/10e CBOHCTBO TPOUILTIOCTPUPOBATH KOH-

KPETHBIMU IPUMEPAMH).
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000011IeHNs Pe3yIbTATOB
PpeLIeHus], SKCIIEPHMEH-
TaIbHOU JEeSTeIBHOCTH
Cnocobamu OLeHUBAHUS
3HAYMMOCTH H TIPaKTHYIC-
CKOM TIPUTOAHOCTH TIOJTY-
YEHHBIX PE3y/IbTaTOB
Bo3MoxHOCTBIO MeXInC-
LHUIUTMHAPHOTO TIPUMEHE-
HUS 3HAHUW U3 JIMHEHHOU
anreOpsl

OCHOBHBIMH METOJIAMHU
HMCCIJIEI0BAHMS B 00J1aCTH
anreOpsl, MPaKTUYECKUMU
YMEHHSIMU U HaBbIKAMH MX
HCIIOJIb30BAHMS
OCHOBHBIMH METOZAMU
peleHus 3a1a4 B 001aCTh
JIMHEIHON anreOpbl
IpodeccronanbHbIM SA3bI-
KOM MpeIMETHO 00J1acTi
3HAHMS

54. MuHops! 1 anredpanyeckue A0NoIHEeHUs. JleMMa 0 BBIYUCICHHU OIPEACIUTENS MaTPHIIbI n—eo
HOpsi/IKa, cofepIKallell CTpoKy (cTosder), Bce JIEMEHThI KOTOPOi, 32 HCKIIOYEHHEM, OBITh MOXET, OJHOTO dJie-
MEHTa PaBHEI HyTIO (OTBET HOAKPENUTH KOHKPETHBIMU IPHMEPAMH).

55. MuHopsI U anredpandeckue A0NOIHEeHUs. TeopeMa 0 BBIYMCICHUH ONPEASIUTENS MATPULIBI Yepe3 JIeMEH-
TBI KAKOH-TH00 CTPOKH (cTONOLA) U MX anredpanveckue JONOTHEHUsI(OTBET HOAKPENUTh KOHKPETHBIMH IIPUMeEpa-
MH).

56. PenieHre cucTeM JIMHEHHBIX ypaBHEHHU#H pu momomu Gpopmyn Kpamepa (0TBET HOIKPENUTh KOHKPETHBI-
MH [IPUMEPAMH).

57. AnreOpa MaTpHI[: OCHOBHBIE OPEIENICHNS, OIlepalliy HaJl MaTPHLIAMH, CBOIICTBA OIepaliii HaJl MaTpHI[a-
mu. Enunnunas matpuna. O0paTHas u oOpatuMasi MaTpuibl.

58. BripoxnenHas matpuna. JlocTaToOYHbINA NPU3HAK 00paTUMOCTH MaTpHLibl. Ha KOHKpETHOM npuMepe rnoka-
3aThb HaXOXKACHUE 0OpaTHOI MaTPHIIBL.

59. Croco0 HaxoXJJEHUsI MaTPULIbl, 0OPaTHOH JaHHOH C MCIIOJIb30BAHUEM €AMHUYHOM MaTpULbl (MIUIFOCTpa-
1M Ha KOHKPETHOM IpHMEpeE).

60. MartpH4HBI CII0CO0 peIIeHus CUCTEM NIMHEHHBIX anreOpandeckuX ypaBHEHHH ¢ NHEH3BECTHBIMH

61. BexTopsl. OCHOBHEIE OIIpe/ieNieHHs] TECOPHU BeKTOPOB. JInHeitHas koMOMHaIws BeKTOpoB. JInHelHast 3aBH-
CHMOCTb BEKTOPOB.

62. basnc cucrems! Bektopos. Teopema o cylecTBOBaHHHM 0a3nca y BCSAKON HEHYIIEBOH CHCTEMBI BEKTOPOB.
ITpaBuito HaxOXKAEHUsI Oa3Kca CHCTEMBI BEKTOPOB

63. Basuc cucremsl BekTopoB. Teopema o pa3noxeHuu J1r000ro BEKTOpa uepe3 BekTopa 6asuca (IpuBecTu
KOHKpETHBIE IIPUMEPHI).

64. Panr cucteMsl BeKTOpOB. [IpaBHIIO HaX0XKIEHUS PaHTa CHCTEMBI BEKTOPOB.

65. Panr cuctems! BekTopoB. Teopema 00 3KBUBaICHTHOCTU CHCTEMBI aNreOpanyecKuX ypaBHEHUH H BEKTOP-
HOTO YpaBHEHUS.

66. Teopema Kponekepa-Kanemm. ITpaBuino Haxoxk/JIeHHsI paHTa CUCTEMBI BEKTOpPOB. Ha koHKpeTHOM mpuMe-
pe IPOMITIOCTPUPOBATh IPUMEHUMOCTh TeopeMbl Kponekepa-Kanemnu.

67. Onepanun Hax BekTopamu. KoopauHater BekTopa. JlnmHa BekTopa. CKalsIpHOE M BEKTOPHOE IPON3BEsIe-
HHS BEKTOPOB.

68. IIpunoxxenue BEKTOPHOIT alreOphl K PEIICHUIO 3a/1a4 3JIEMEHTapHOW TeOMETPUH.

69. Berancnenne paccTosiHAS MeXy TOYKaMH.

70. KimroueBble 33129y B KOOp/IHHATAX.

71. Jlenenue otpeska B JaHHOM oTHomeHun. CepeanHa orpeska. [lomanp TpeyroinbHUKa.

72. ITpunosxeHre MeTo/1a KOOPIMHAT K PEIISHHIO 33124 dIeMEHTAPHOH reOMETPHU

1. Pemmth cucTeMy ypaBHEHUIBCEMU M3BECTHBIME criocobamMu. OOOCHOBAThH MPEUMYIIECTBA KasKIA0T0 criocoda.
3X, + X, +X; =8,
—2X + X, +2X; =6,
X, —2X, —3%, =4;

2 .PelmTs ypaBHEHHE: 3 a, — 2x +5 a, +a, -3x =2 a, —4x ,rze

a=4312 ,a,=2-1-34 a,=2-1-34,a,=-14-53.

1.Haittu matpuity X=A(B-2C) u BEIMUCIHTB €€ ONpPEeNeTUTENb, ECIU
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i-21 1 -2 4 1 —-1 5
A=|-11 —-1]|E=|3 -1 2|1C=12 3 4
1 3 5 , 4 5 -1 3 —2 2

2.YCTaHOBUTb JIMHEHHYIO HE3aBUCUMOCTh BEKTOPOB:

va=31111,a=11231,a=12914, a= 11382 ;
ma=1111,a=01-12-2) a=1304,a,=15-17 .

3. HaiiTu paHr JaHHOH CHUCTEMBbI BEKTOPOB, yKa3aTh BCEBO3MOXHBIE €€ 0a3bl M BBIPA3UTh uepe3 0a3y BCE BEKTOPHI
CHCTEMBIL:

Na=52-31,a=41-23,a=11-1-2 ,a,= 34-12;

3Hatb

CsotictBa, GopMyIsI 1
TEOpeMbl 00 OCHOBHBIX
TIOHATHSX H
JIOKa3aTeTbCTBA HEKOTOPHIX
U3 HHUX;

OCHOBHEIE OIPEJIETCHUS U
TOHATHS MOJISTTUPOBAHNS;

IpuMepHbBIii NepeyeHb BOIPOCOB K 3a4eTy:

1 3agauy, NPUBOSILINE K MOHITHIO i (hEepeHIHATBHOrO ypaBHEHHU (0 paciane paJioaKTHBHOIO BELIECTBA)
2 3amauy, NPUBOJIINE K MIOHATHIO TH(PEPeHIIHAILHOTO YpaBHEHNUS (0 HAX0XKICHUHU TPAeKTOPHH CHapsi/ia)
3 O61ye noHATHA 0 TUddepeHInanbHOM YPaBHSHHH U €T0 PEIICHHH

4. Jubdepenpanbable ypaBHEHHUS IEPBOTO MOPSIKA C Pa3ACISIONMMUCS TIEPEMEHHBIMU

5 JudpdepeHnpanbpable ypaBHEHHST EPBOTO IOPSIIKA OXHOPOAHBIE OTHOCHTEIIBHO IIEPEMEHHBIX X U Y

6 JuddepeHnpansHble ypaBHEHNS IIEPBOTO ITOPSIKA, IPHBOISIINECS K OJHOPOIHEIM OTHOCHTENBHO Iepe-
MEHHBIX X U Y

7. JInneitasie mudepeHranbHbIe ypaBHEHNS TIEPBOTO TOPsaKa

8. Ypasuenue beprymm

9. VYpaBHeHus B OJHBIX ardbepenianax

10. WHTerpupyromuii MHOXHTENb

11. OrmepaTop cxaTHs B MOJHOM METPHIECKOM MPOCTPAHCTBE (HHTETPAIBHBIN OrepaTop)

12. Teopema 0 HEMOJBUKHOM TOYKE OrepaTopa CxKaTHs (CyIIeCTBOBaHHE)

13. Teopema 0 HETOABINKHOW TOUKE OTIepaTopa CHKATHS (€JMHCTBEHHOCTH)

14. IIpnmenenne onepaTtopa cxxaThs K pemeHnto guddepenImanbHeIX ypaBHeHHi 1-ro nopsaka

15. Oco0ble Toukn qubPepeHIHaTBHOTO YpaBHEHUS (y3€I)

16. Oco0sle Touky audQepeHIanbHOro ypaBHeHUs (IIEHTp)

17. Oco0sle Touky auddepeHIranpHoro ypaBHeHns (hoxyc)

18. Oco0bIe ToukH quhepeHIInanbHOro0 ypaBHEHUS (CeI0)

19. Oco0ble ToukH AupepeHITaTbHOTO YpaBHEHNS (INKPUTHYECKUH y3el )

20. Oco0ble pemenns udpepeHIHaTbHOT0 ypaBHEHHS (ONpeeNieH s, OThICKaHKe, JI00bIe 2 mpuMepa)

21. Juddepenunanbuble ypaBHEHHS BHICIINX MOPSAKOB, TOIYCKAIONINE HOHWKEHHE TOpPsIKa

22. Jluneiinpie quddhepeHIaIbHbIe ypaBHEHNS BTOPOTO TOPSI/IKA U CBOMCTBA MX PELICHUN

23. Pemrenne ogHOpoIHOTO NIMHEHHOTO T dEepeHIMaIbHOr0 ypaBHEHHS BTOPOTO TOPA/IKA C TTIOCTOSTHHBIMU
koabdunuentamu (D>0).

24. Pemenne onHOpoAHOrO NHHEHHOr0 AU EPEHIHATFHOTO YPaBHEHHS BTOPOTO MOPSIIKA C TOCTOSHHBIMH
ko3 durmenramu (D=0).

25. Pemenne onHOpoAHOrO NHHEHHOr0 AU EPEHIHATFHOTO YPaBHEHHS BTOPOTO MOPSIIKA C IOCTOSHHBIMH

koabdunuentamu (D<0).

26. Pemrenne HEOAHOPOAHOTO JIMHEHHOTO ]II/I(i)CI)epeHHI/IaHLHOFO YpaBHCHUSA BTOPOI'o NOpsAJKa C INIOCTOAHHBIMHA

Vinddepertmansable ypaBHEHHS
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KO3 PUIHEHTaMHU U TPABOii YaCTHIO CIEUUATBHOTO BHAA

27. PemieHne HeOJHOPOJHOTO JTUHEHHOrO IH((GEPEHIHATPHOIO YPAaBHEHHST BTOPOrO MOPSAKA C IIOCTOSHHBIMU
Koa(prIMeHTaMK U IPABOii YaCThIO, SIBISFOIICHCS CYMMO#T (DYHKIHIA CIICHHAIBHOTO BHIA
28. Meron Bapualuu NPOM3BOJIbHBIX MOCTOSHHBIX
29. VYpaBHenue Ditepa
30. CocraBnenue 1uhepeHIHaIbHOrO0 ypaBHEHNS KoIeOaHui MaTepHaIbHONH TOUKU
31. HccnenoBanue peleH i 0THOPOIHOTO ypaBHEHHs 3aTyXaIOIHX KoJeOaHuii MaTepraibHoil Touku mpu D>0.
32. HccnenoBanue pelieH i 0THOPOIHOTO ypaBHEHHs 3aTyXaIOIHX KoebaHuii MaTepraibHoi Touky npu D=0.
33. Penrenue ypaBHEHHS BBIHYK/ICHHBIX KOJICOaHNI MaTepHAIbHONW TOYKH M €r0 HCCIICIOBAHHUE
34. Cucrembl auddepeHInaIbHbIX yPaBHEHUH U CIIOCOOBI X PELICHHUI.
Ymerb IIpuMeHATH OCHOBHBIE TECT
MOHATHUS, MX CBOMCTBA, BapuanTt 1

(hopMyIIBI H TEOpEMBI IIPU
pELIeHHH IPUMEPOB U
3a/1a4;

Otimmuats 3¢ dexTuBHOES
penrenue oT HedhPeKTHB-
HOTO;

OOBACHATE (BBUBIATE U
CTPOHTB) THIIMIHBIE MaTe-
MAaTHYECKHUE MOJCIH;

1. Tlopsimok muddepeHnranbHOro ypaBHEHHs 3y — y' = X5 paBeH
1) 5 2)1 3)3 4)2
1 2 ) 2
2. Jlano muddepennuansHoe ypapHenue Y = (k +1)X , Toraa Gpyakuus Y = (k + 1)X SIBJIACTCSI €r0 pe-

rreHeM rpu KpaBHOM. . .
1) 3 2)0 3)2 4)1

3. O6mmit uHTerpan qudGepeHHaAIBHOTO YpaBHEHUS —32/ = XdX nmeer BUJ
y

2 2 2
i X ey tXicg-toxicy y=2_4cC
y 2 y 2 y 2

144 !
4. O0lLee pelleHne IHHEHHOr0 OXHOPOAHOTO AudepeHInaTbHOrO ypaBHerns Y — 6 y + 9 y= 0 nueer

BH:
ny=C,+C,e¥; 2y=C, +C,e™; 3 y=Ce* +C,xe¥; 1
y=Ce ™ +C,xe™,
5. Jlano nuddepennmansroe ypapHenue Y "+ 5y "+ 6y =0 . Torna COOTBETCTBYIOIIEE EMY XapaKTePUCTHIECKOe

YPAaBHECHHUEC UMECT BUJT
1) 1+5k +6k® =0 2) k® +5k +6=03) k® ~5k +6=04) k? ~5k —6=0
6. YacTHOMY peleH IO TMHEHHOTO HEOHOPOIHOTO Ju((epeHIHaNIEHOrO ypaBHeH:s Y "— 5y "+ 6y =X+1mno

IBULY €TO npaBoﬁ YJacCTU COOTBETCTBYCT (byHK[II/ISI

1) Ax® +Bx 2) e (Ax+B) 3) Ax+ B 4) Ae®* + Be®*

7. Muddepennuansioe ypaBHeHHE y’ = (X3 - 2) y2 SIBJISICTCSL:

1) opHOpOHBIM AU GEpEeHIIUATBHBIM YPaBHEHHEM;

2) mddepeHInaNTbHBIM YPaBHECHHEM C Pa3JICIAIOIIIMHCS IEPEMEHHBIMY;
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4) ypaBHenueM bepuyu.

IKontpoasHas padora

3) NMHEIHBIM HEOXHOPOIHBIM U EPEHIIMATEHBIM YPaBHEHHEM IIEPBOTO MOPSIKA;

No Bapuaum 12.1 | Bapuanm 12.2 | Bapuanm 12.3
PewnTh auddeperiManbHble YypaBHEHHS:
I 2/ +y =1 x*(dy — dx) = Y — 2xy =3y
=(x+y)ydx

2, - _y _ 2

2 Y =yx+ty) (1 -x)dy+xydc=0 |¥ 7y

3 Yy +l=y (x+27)y =y Xy =y

4 ) =27 (x+yyy =1 -y =y +x)
! 2y _ p X ] —y _ xy’ =

5 P lx-y)=1 V' +1)+y' =0 x+yy’ﬁ2

Haiitu petuenn

A qudpepeHIMANBHBIX YpaBHEHHI,
YAOB/IETBOPAOLIHME YKA3aHHbIM YCIOBHAM:

6 |yVr=yy-x+ix,

v (0)=1

7 p-=x-1,
v (0)=0,y'(0)=9/4

y'" + 4y = 5¢€",
v (0)=0,)'(0)=3

x (x+ 1)y = 1) =y,
y(1)=0,5

20x — y°) dy = ydx,
y (=1

V" + 9y = 15sin2x,
y(o): _75
'0)=0

Bnaners

HaBbIkamMu IpaBHIIBHOTO
BBIOOpA CBOHCTB, (hopMyl 1
TEOPEM JUISI peIIeH s
3a1au;

HaBbIkaMu 11 METOIMKAMU
MaTeMaTHYeCKOro
MOJIEINPOBAHHS
000011IeHNs PE3yIIbTaTOB
peleHns 3a/1a4;
Crocobamu OLICHHBAHKS
3HaYUMOCTH 1
MPaKTUYECKON

TIPUTOAHOCTH MOJTYYCHHBIX

3aoanus na pewenue 3a0ay usz npogheccUuoHaIbHOU 0OaaAcmU, KOMNIEKCHbIE 3A0aHUs

1.3aaun, MpUBOAIIIE K TTOHATHSIM AU((PEpEHINANTBHOTO YpaBHEHHS N CHCTeM TH((pepeHITaTbHBIX YPaBHEHUH.
2.MccnenoBanue CBOOOTHBIX KOJIEOAHUI MaTepUATbHOM TOUKH € TOMOMIBIO TU(depeHInanbHbIX yPaBHEHHUI.
3.MccnenoBanye BRIHYKICHHBIX KONEOAHNI MaTepHalbHOW TOYKH C MOMOIIBIO In((PepeHInaNbHBIX ypaBHEHNH.
4. Meronamu Diinepa, Pyrre-KyTter 1 Anamca 4-ro mopsiaka penmts 3aaqy Koy jisioy 2-ro mopsaka Ha
a3aHHOM oTpeske. [lomyueHHOe YHCIIEHHOE pellIeHHE CPABHUTH ¢ TOYHBIM. OTIpe/IeNuTh MOTPENIHOCTh PEIICHHUS].

Ne Bapuanra

3anaua Komu

Tounoe penienue

y'+y—sin3x=0
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Pe3yIbTaToB;
Bo3MoxHOCTBIO
MEKIUCIUTUTHHAPHOTO
MPUMEHEHUSI TIOTYYCHHBIX
BBIBOJIOB.

1 y(0) =1 11 . sin 3x
Yy =COS X+ ==sin X —
y'(0) =1 8 8
xe[01],h=0.1
y'+y—2cosx=0
2 y(0)=1 y = Xsin X+ Cos X
y'(0)=0
xe[01],h=0.1
y'-2y —4x%e* =0
3 y(0)=3 y=e* +e 4o
y'(0)=0
xe[01],h=0.1
X2y "=x(x* =D y'—(x* +1)y
4
1,
y@) =1+e"? y:;(1+e %)
y'(Q)=2e"?-1
xe[L2],h=0.1
y'—(L+ 2tg?x)y =0 L
5 y(0)=1 y=——+sin X+—+—
. COS X CoS X
y'(0)=2
xe[01],h=0.1
Y HAXY+H(4x* +2)y =0 i
6 y(0) =1 y =1+ X)e
y'(0) =1
xe[04],h=0.1
y'—4xy+(4x*—2)y =0




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIYP ITnanupyemvie pesyiomanmol 06yueHus PYKIyp .
KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl

! y(0)=1 y =(1+x)e*

y'(0)=1

x e[01],h=0.1
"_4xy'+(4x2 —3)y —e¥ = ]

y(0) =1

y'(0)=0

x e[01],h=0.1

w1 1
y (X1/2 )y +(4X2 )(X + X y — (XZ _'_i)exl/2
y(@) =2e
y'(1) = 2e
xe[1,2],h=0.1
y'+y'tg(x) + ycos® x =0

10 _ . .
y = cos(sin x) +sin(cps x)
y(0)=0

y'(0)=1
x e[01],h=0.1

3HaTh - 'pannuHbIe yCIoBUS, \lepeuens meopemuueckux 60npocog K sauemy:
HaK/aJplBacMble Ha cucre- (1. 1. OcHOBHBIE XapaKTEPHCTHKH 3Be3]1 (Macca, CBETUMOCTb, CIIEKTPANIbHBIN KJIacc H T.JL.).
MY YpaBHEHHH, OIIUCHI- 2. DopMupoBaHKE 3BE31.
BAIOMIYIO CTATHKY 3BE3/bI,  |3. Knaccuduxanus 3e3n.
METOJIbI pEIICHNS cucTeM (4. Jnarpamma I'eprunmnpynra-Paccena.
OOBIKHOBEHHBIX Jiu(de- 5. Opomonus 38e3/1. KoHeuHble cTauu 3BOJIIOLMH 3BE€3]] Pa3HOM MacChl. lAcTpodusica
PEHIMANBHBIX ypaBHeHHiT. [6. CTpoenue 3B€3/1 TIABHOM MOCIe0BAaTENLHOCTH. p
- [Ipocreiimme criocoOs 7. TepmosiiepHbIe peakiny BHyTpH 3Be3/1. OOpa3oBaHHUE TSHKEIBIX XMMUUECKHX JIEMEHTOB.
YHCIIEHHOTO PEHICHHs CHC- (8. CorHIle Kak 3Be3/1a ITIaBHOI TTOCIIEI0BATEIBHOCTH.
TeM THHEHHBIX auddeper- [9. lanaktuku. Knaccudukanus ragakTuk.
LHAIBHBIX ypaBHEHUH 10. KBaszapsl.

(meron Diinepa).
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Ymerb

- [IpumeHsATh YncIeHHbIE
METO/IbI JUIsl PEILICHUS
KpaeBbIX 3371a4;

- [IpumeHsATh YncIeHHbIE
METO/IbI JUIsl PEILCHUS 3a-
Jlad TepPMO- U TUIPOIHHA-
MUKH;

- OneHMBaTh NOrPELIHOCTH
ANMPOKCHMAIIUH U TOYHO-
CTH NPUOJIMIKEHHBIX pelie-
HHIA;,

- llenaTh npaBUIIbHBIC BhI-
BOZIbI M3 COMOCTABJICHUS
pe3yJIbTaTOB aHAIUTHYE-
CKOI TEOpUH U YUCIEHHOTO
9KCIEPUMEHTA;

- [Ipumenste MeTob1 Dii-
nepa u Pynre-KyTTsl
OOJIBIINX TOPSAKOB IS
pELIEHUs CHCTEM YpaBHe-
HHIA 3BE3/THOW CTaTHKH,
CETOYHBIC METO/IbI IS
pelieHus ypaBHCHUI
3BE3/IHON JMHAMUKH.

3apaun:

- 3Be3na uznyqaer B 100 pa3 Gosbiue sHepruu, yeM coinue. E€ remneparypa 12000 kensBuH. Onpenenure paauyc
3BE3IBI.

- 3Be3aa u3nyqaer B 10 pa3 Oosbiie 3Heprun, yem conHue. E€ temneparypa 8000 kenbBuH. Onpezenure paguyc
3BE3/1bI

- 3Be3nta u3my4aet B 1000 pa3 Oonbie sHepruu, ueM conune. E€ temmneparypa 18000 xensBuH. Onpenenure paguyc
3BE3IBI.

- BoiBenute hopMyity 11 onpeeneHus pa3Mepa 3Be3/Ibl, €CIH H3BECTHA € CBETMMOCTb U TEMIIEpaTypa.

Bnaners

- HaBbikamu perienust
CHCTEM OOBIKHOBEHHBIX

s depeHIuanbHEIX ypas-
HEHH, ONUCBIBAIO CTPOE-
HHe (PYHKIMOHUPOBAHNE
acTpoM3NIecKuX 0OBeK-
TOB,;

- HaBrIkamu pemeHust
CHCTeM JIMHEHHBIX audpe-
PEHIIHANIBHBIX YPaBHEHHUH,
s depeHIuanbHEIX ypas-
HEHHUH B YaCTHBIX TIPOH3-
BOJHBIX;

- Meroaukoii cocraBleHU
MaTeMaTHYeCKUX Mojieneit
(yHKIMOHMPOBAHUS aCTPO-
HOMHUYECKUX 00BEKTOB,
crocobamMu peleHus moiy-
YEHHBIX CHCTEM YPAaBHCHUH,
HaBBIKAMU AHAJIN3a [0y~
YEHHBIX PE3yIIbTaTOB;

[Momyunts manusie o ckopoctsx (Vi) u paccrosausx (ri)ao kak MmuanmyM 30 ranaktuk u3 katanora NGC:

1. Iepeiiti Ha crpanuyy spider.seds.org/nge/nge.html

2. B mosre «Enter Catalog Number» BBectr HOMep 00bekTa (Inana3oH HOMEpOB 00pabaThBaeMbIX 00BEKTOB
CIPOCHUTB Y MPENo/IaBaTes).
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1
The Interactive NGC Catalog Online

This 15 the teractive NGC (and IC, and Messier) catalog at SEDS, based om the famous NGC 2000.0 by RW Simott of Sky Publushung Corp., who also created the electromc version used by thes oaline semce (thasks to Sky Publishung for penmaning vs
thus kind of wse). Only some minor correstions have been inchoded m our online database, The HTML interface and its features were crested by Hustimet Frogmert Thanks to Bill Ames for helpful hints and ssppoet, sd the admins of SEDS who provided
the approgeiase hasdware and saftwase ban for thas wervice. Thanks o Bemard Trestgoet, this servsce s non mvailable = French Lunpuage alio

The NGC and its supplements IC 1 and IC [1 were oeipinally compibed by J L E Dreyer aad published 1887 (NGC), 1695 (IC I) and 1908 (IC 11) It coetains opes and globular star chusters (and some astesisess), diffuse and plaseerary nebulae, supemora
remanaees, palacies of all types (and some kmots m beight galaxies), and some erronecus extnes corresponding to single or double sears, or no objects ot all

You wall et the NGC 2000 0 data foe eack NG, C, oe Mewaet obyect, nchoding JL & Drever's desetiphion code Meneover, for suont of the obyects, crous ientifieations are iven foe some (moutly oldes) eatalog, seluding Joho Herschels GC of 1864
(wuch Dreye's later extesioon), John Herschets 1833 and 1647 canabozs (*h'), Wikiam Hessche!s catalog published between 1786 aod 1802 (*H"), Lacaille's caralog of 1755 ("Lac”) and James Duntop's conalo of 1€28 (*Dun’), s well s the sousces aed
references given m Dreyer's ongwal catalog, and some collectad remarks.

[n additon, you pet & link for downkoading an wmage from the Digital Sky Suevey for each object, an wedl ax o Jnk 10 the data of the Woldjeang Stecke's Reviwed NGC and IC Catalog, & bk bo the data of the NGC IC Project, a bk to the data of NAS
ik 1o the data of the SIMBAD Autromsesscal Databuse, a sk to the Hubble Space Telescope (HST) Archeve unanes for each obyeet, a sk 1o the publication tefesences at the NASA Asrophvaics Duta Syuiess ADS}\MnMwhoM\mxepuucullaclodnﬂc
f vailable, you will also get a lnk 1o some descriptrve HTML page, and as smage of the obyect. Most of the images aed dewcriptive pages are from the SEDS serye, but some external ks are included, notably from Digtel Images of the Sky by Tl Creduer and Sved
Observing Prosuam (AQP) of the Kitt Peak Vistor Center, the Anglo:Australizn Obseriatory (AAQ), and the National Optecal Aeronomy Obweratories (NOAQ)

Please type m the NGC mumber (exther 4 mumbet oaly, ce preceded by 'NGC' cx N, or the IC samber poceded by 'IC" cx T, of the Mesnier number preceded by M, of the obyect you'd lke 10 find Some browners (e g, Lym) require that you bit o key (¥ o 'S foe Lynd
e
L ———

e Cantog sl

Nota: (as of Fobraary 2002; still wecessary in 2012) Some vessions of some browsers are unabe 1o hasdbe our sterface correctly. L this case, use the dollowsng entry, and then the sput line these foe your squry: NGC |
Statistics:

Asof the counting of July 2007, we have the following statistics for the Messier, NGC, and [C catalog:

T K W IC RO

3. OrtkpsiTh ctpanuny ¢ ganHsME «NED Data», Row No.1
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Galaxy in Eridanus

Drever's deseription® »F

Cross Identifications: Swift V, O Stone I

® Mare on NGC 1215

Right Ascensivn: 3.07.1 (hows . minutes)

Declination: -09 : 35 (degrees : minutes)

Apparent Magnitude: | 14.p

Apparent Diameter: | (arc minutes)

NGC Home ¥ NGC 1214 | NGC 1216 ¥

Survey image

GC/IC data

g Reports IAAC Neta )

« Observin

New search:

Please type in the NGC number (number only, or preceded by "N" or "NGC") or the IC number preceded by “I" or "IC", or the Messier number preceded by "M

Enter your Catalog Number.

ASAIPAC acric Dapisase
S—— T D

- W D00 00 By
Ecmu B mynkte «KREDSHIFT-INDEPENDENT DISTANCES» nMetotcs JaHHBIE O PACCTOSIHUH 10 0OBEKTa,

Barmcath CKOpocTh ynanenus oobekta («Velocity, km/s») u paccrosiaue 1o Hero. Eciu umeeTcst HECKOIBKO pasiind-
HBIX 3HAYCHHI PACCTOSIHNS, BoIOMpaeM 3uauenne «Mediany u3 TabauibL.
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o

‘COORDINATES for NGC 0325 (lac s INDEX:

MIMASX €

viman . N W *
5. TIoBTOpPSTH 1O OMYYSHHS HEOOXOIMMOTO KOJIMIECTBA JaHHBIX.
Wiy
nrf
6. TIo popmyme [ i ] paccunrars nmocrosHHyro Xa66ma H.
7. TlepeBecTu nony4eHHyro nMocTostHHy0 Xad6na B cuctemy CH u paccunrarh Xxa00m0BcKHid Bo3pacT Beenen-

HOW KaK BEJIMYMHY, 00paTHYIO MOCTOsTHHON Xab0a.
IMoctponTs 3aBHCUMOCTb V=HT, 0TMETHB Ha rpaduKke dKCIepUMeHTaIbHbIE TOUKH (I, V).

3HaTh

OCHOBHEIE TEOPETHIECKHE
TIOJIOKEHNSI, HOPMYITHPOB-
KU U JI0Ka3aTeNbCTBA pAaa
TEOPEM, METOJbI U IPHEMEI
penIeHns] OCHOBHBIX 3a/1a4
JIMCLUIUIMHEL, 3Talbl MaTe-
MaTH4YeCKOTO MOJIEIPOBa-
HHS TIPU PEIEHUH 337134

[ lepeuenb meopemuueckux 60npocog Kk 3auenty
WunexcHble 0003HAUCHMS.
MuBapuaHThl, KOHTPAaBapUAHTHBIC H KOBAPUAHTHBIE BEKTOPBL
TonsTHE TEH30pa MPOM3BOIBHOTO MOPSI/IKA.
CroxeHne, yMHOXXCHHE, CBEPTHIBAHHE TEH30POB.
Temsop nehopMaiyii U TEH30p HANPSHKCHHUIHA
Bexrop-(hyHKINs cKaIIpHOro 1 BEKTOPHOTO apryMEHTa: OIIpe/IeNIeHHe, TIPE/Iel, HeIPEPhIBHOCTS.
Jinddepernmpopanne BeKTOp-QYHKINH.
Briciue npousBoaHsie.
Warerpan oT BeKTOp-QyHKIMH 110 CKaTAPHOMY apryMEHTY.
0 BexropHoe ypaBHeHne kprBoi. HaTypanbHblil mapamerp
11 ComnpuKacaromascs MIoCKOCTb.
12 BeruncneHre KpUBH3HBI U KPYYEHHST KPHBOI
13 EcTecTBeHHBIH TpeXrpaHHUK KPHBOH
14 Ckanspusie nosst. [ToepxHocti (JinHuK) ypoBHS. [Ipon3BoHas 110 HANTPABICHUIO U TPAIUEHT
15 BexropHrsie nosst. BekropHsie muanm. [ToTok BekTOpa uepe3 MOBEpXHOCTh
16 JlMBepreHIysa BEKTOPHOTO OIS
17 ®dopmyna ["aycca-Octporpaackoro.
18 ®dopmyna ['puna.

P Ooo~NOoOobhwWNPRF

19 1TupKysiUs BEKTOPHOTO MOJIS

IBeKTOpHBII U TEH30PHBIN aHAIU3
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20 BuxpeBble 1015 1 pOTOp BEKTOpa
21 Dopmyina Ctokca
22 IoTeHumanbHble MO
23 CorneHouanbHbIe OIS
24 Oneparop Habna. Onepatop Jlamiaca
Ymerb WurepnperupoBars NOHA-  |[Ipumepsl munoguix 3a0ay
TUS ¥ yTBEPXKACHUS, TIPHU- . o = om Al _a il 1 Z AR o
MEHSITb K PEIIEHHIO 38121 1. Haiitu miomans TpeyrojibHUKa, IOCTPOSHHOTO Ha BEKTOpax 2b u 3a+2b , = 3, b =1 ,a b =60°.
H3Y4YEHHYIO TeopuIo; 6a30- — - ~
BBIC 3HAHMUS ecTecTBeHHBIX |2+ BekTop M, mepnenaukymnapHsiil k ocu OZ 1 BekTOpy A = G; -15; 3/, o0pa3yet ocTpblit yroiu ¢ ockio Ox.
HayK, MaTeMaTHKH, OCHOB- —|
Hble (aKTbL, KOHLETILH, 3mas, uro (M| = 51, naiitw ero xoopauHATEHL
MIPUHIIMIIE] TEOPUH, CBSI3aH- - - - - - -
HBIX ¢ usHKoii; ocymects- (3. Haiitu 71D- ‘ + b/, a= G;—G;—l/, b= ¢4 -5.,c= 6;—4;12/.
JISITH DTaIlbl MaTeMaTHye- _
CKOT'0 MOJEJIMPOBAHHUS, 4. Jlana BexTOpHas QyHKIMS CKalspHOro aprymenrta I (X(t), y(t), Z(t)) , Touka M, nanpasnenue | :
pemiaTh 3a1a4u pa3HEIMHI - . - - - = =
Metonamu matemaruuecko- |U = COStI +sint) +tk; M(LL1); 1 =2i—3j+k
T'O MOJICITUPOBAHHUS Haiitu:
1) mpousBoaHYI0 BEKTOPHOU QYHKIUK B TOUKe M;
2) rogorpad BeKTOpHOH QyHKIHH;
3) HPOM3BOIHYIO BEKTOPHO# (yHKIIHH, TTApaLIenbHyio Bektopy | .
5. JlaHo: cKaisgpHOe 1oJe U (X, Y, Z) , Touka M, HanpaBiieHue |:
2 2 . ERIY] -
u=1In 3x“+4y° +5xz; M(LL1); 1 =2i-3j+k
Haiitu:
1) npousBoxuyro ckamspuoro momst U (X, Y, Z) B Touke M B HampaBJICHUU l;
2) rpanuent nons U (X, Y, Z) B Touxe M.
. 2 2
5. Haiiti 1ieHTp Macc OJHOPOAHOTO Tena )/ = 1 , orpanuuennoro nosepxnoctamu Y +2° < X< 2,
Braners Meronamu MaTeMaTnye- 3adanus na pewenue 3adau us npogeccuonanbioll 061ACMU, KOMIIEKCHbIE 3A0aHUL
CKOTO MOJICITUPOBAHUS, 1. Jlnst ABYX TaHHBIX TEH30POB M JaHHBIX BEKTOPOB HAWTH a) CyMMY TEH30POB, 0) MPOU3BEACHNE TEH30pa Ha BEKTOP
JIOCTaTOYHO TPAMOTHO cIIpaBa U ClIeBa, B) CKaJSIPHOE NIPOU3BEACHUE TEH30pa Ha TEH30D CIIPaBa M CIIEBa, I') TCH30PbI, 0OpaTHbIE K JaHHBIM,
HHTEPIPETUPYET pe3yibTa- |1) nporudepeHIInpoBaTh JaHHbIE TEH30PBIM PA3JIOKUTh MOJyICHHBIC TEH30Phl HA CHMMETPHYHYIO U aHTHCHMMET-
TBI MOJICTUPOBAHHS [PHYHYIO YaCTH.
3HaTh -OCHOBHEIE onpejieieHus u |Teopemuueckue 60npocwi:

TOHSTHSI TEOPUU MHTE-
IpaJbHBIX ypaBHEHUH 1
BapUALIMOHHOTO UCUYHCIIE-
HUS,

1. INoHsATHE HHTErPANBHOTO YPABHCHHUSL.

2. OCHOBHBIE THITHI HHTETPATBHBIX YPAaBHCHUH.

3. 3amauy, NPHUBOSIINE K HHTEIPATLHBIM YPAaBHCHUSIM.
4. MeTtpHuecKoe IPOCTPAHCTBO.

INCUHCIICHUE

00pazosamenbHOU NPOSPaAMMbL

IHTEerpanbHbIC YpaBHEHHS H BapHALIHOHHOE
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- OCHOBHBIE METO/IbI HICCIIE-
JIOBaHHI, OCHOBaHHbIC Ha
TEOPHH HHTETPaIbHBIX
YpaBHEHUH U BapHaALIUOH-
HOT'O UCHUCIICHUS U UC-
MIOJIb3yeMBbIe B CTaHIApT-
HBIX 3a71a4ax npogeccuo-
HaJIbHOM JIeATCIIbHOCTH,

- YCIIOBHS CYIIECTBOBAHHS
peLeHuit U cnoco0bl ux
HaXO0XKIACHUS.

5. [puHLIMI CKUMAKOIIMX OTOOPasKEHUI.

6. Meroz nocienoBaTeabHbIX NPUOIMKEHUI.

7. Penrenne MuHEHHOT0 HHTETPaIbHOTO ypaBHEHUs DpenronasmMa BTOPOro poja METOJOM II0CIE[0BATEIbHBIX
MPUOITIDKESHHI.

8. MeroJ1 pe30JIbBEHT B PEIICHUH JIMHEHHOI0 HHTErpaIbHOTrO ypaBHeHUs: PpearoiabMa BTOPOro poja.

9. Penrenne MMHEHHBIX HHTETPATBHEIX YpaBHEHUsI BobTeppa BTOpoOro posa myTéM cBelleHHs HX K JudhepeH-
L{HaIbHBIM.

10. Pemienne MMHENHHOrO MHTErPAILHOTO ypaBHEHUS BosbTeppa BTOpPOro pojia METOI0M IOCIIEA0BATENbHBIX
IPUOIVDKESHHIL.

11. Mertoj pe30JIbBEHT B PEIICHUH JIMHEWHOT0 HHTErPAJILHOTO ypaBHEeHUs BonbTeppa BTOpOro posja.

12. OyHKUMOHAIBI, (PYHKIIMOHAJIBHbBIE IPOCTPAHCTBA.

13. JIuneliHO€ HOPMHUPOBAHHOE MTPOCTPAHCTBO.

14. Bapuanus ¢pyHkunoHana.

15. Bapuanms uHTErpanpHOro GyHKIHOHATA.

16. OkcrpemyM ¢(yHKIHoHaIa. Heobxonnmoe ycioBue skcTpeMyMa.

17. TTocTaHoBKa 3a/1au BapUALHOHHOIO UCUUCIICHUSL.

18. IIpocreiinias 3ajaya BapualliOHHOTO UCUUCICHUSL.

19. VYpaBHenue Diisiepa U YaCTHBIE CIIydau €ro HHTETPUPYEMOCTH.

20. Ilone axcTpemanneii.

21. VYcnoBust BOSMOXXHOCTH BKJIFOUEHHSI DKCTPEMAIIU B MOJIE SKCTPEMAJICH.

22. loctaToYHbIEC YCIOBHUS SKCTpeMyMa (DYHKIIMOHAJIA.

YMets

- BBIJCISITH CTAHIAPTHBIC
3a/1a9M paccMaTpPUBAEMON
IPeIMEeTHOH 001acTi U
pelath UX cpeacTBaMH
TEOPUH MHTETPAIBHBIX
YpaBHEHHI U BapUALIMOH-
HOTO UCYUCIICHHS;

- pemaTh OCHOBHBIE THUITBI
MHTETPaJbHbIX YPaBHEHHH,
a TaK)Xe 3a1a4H, OTHOCS-
IIMECs K OCHOBHBIM THITaM
9KCTpeMalbHBIX 33124
BapHAI[IOHHOTO UCYHUCIIE-
HUS,
- 00Cy)XIaTh CIIOCOOBI

3G GEKTUBHOTO pEeIICHUS
3a/1a4 Mpo(eCCHOHANBHOM
JIeATENbHOCTH;

- pacnio3HaBaTh Y dHexTrHB-
HOE penieHue ot Headpek-
THBHOT0;

- CTPOHTB THIIMYHBIC MOJIE-
JIM BapHALHOHHBIX 3334 U
¢u3nUeckux 3ama4, NPUBO-
JUIIIUX K HHTETrPaIbHBIM
YpaBHEHUSM;

\lIpumepul Knaccuueckux 3a0au OUCYUNTIUH, CIIYHCAUUX MOOETAMU 3A0ay nPOdheccuonanbHoll cepol:

1 Pemmnth MHTErpaIbHOE YpaBHEHHE, CBOAS €ro K i depeHInaabHOMy YpaBHEHHIO:
t

x(t)=4-5t— | x(s)ds
A) ;

4
Xty =2t — :mL (t — $Ixls)ds
5) .

2. CocTaBUTh MHTETPANIBHOE YpaBHEHHE, COOTBETCTBYOLIEE 3a1aue Komru
u +2u +u=x* o u 0=0

3.Pemuth HUHTETPpAJIbHOC YPAaBHEHUE METOAOM IIOCJIEAOBATEIIbHBIX l'[pP[6J'IP[)KeHHI7[Z

plt) =4t + | tselsdds
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- HHTEPIIPETUPOBATD pe-
3y/IbTaThI PELICHUS 3a1a4
TEOPUH MHTETPATBHBIX
YpaBHEHUH U BapHaALIUOH-
HOT'O UCHUCIICHHUS;

- IPHMEHSTH [OTyYeHHBIC
3HAHUSL B IPO(ECCUOHAIIb-
HOM JIeITeIbHOCTH; UC-
TI0JIb30BATh UX HAa MEXAUC-
LMIUIMHAPHOM YPOBHE.

Bnaners

- TEPMHHOJIOTHEH, TIpre-
MaMH{ ¥ METOAAaMH UCIIONb-
3yeMbIMH B TEOPUU HHTE-
rpaJIbHBIX YpaBHECHUH U
BapUAIIMOHHOM HUCUYHCIIC-
HUU;

- IPaKTHYECKUMHU HaBbIKa-
MH HCIIOJIb30BaHHUS 3J1e-
MEHTOB TEOPUU MHTETrPajlb-
HBIX YPaBHEHUI U Bapua-
LUOHHOTO MCYUCIICHUS Ha
JIPYTUX JUCLHUIUIMHAX, HA
3aHATHAX B AyIUTOPUH U Ha
MIPaKTHKE;

- HaBbIKAMU U METOAUKAMHU
00001IeHNs pe3yIIbTaTOB
PpenIeHus, SKCIIepHMEH-
TaJIbHOHN JACATEIHHOCTH,

- CIOCO0aMM OILICHUBAHUS
3HAYMMOCTH H TIPaKTHIe-
CKOM NPUTOJHOCTH MOy~
YEHHBIX Pe3yJIbTAaTOB.

\lIpumepsl Knaccuueckux 3a0au OUCUURIUH, CILYHCAUUX MOOCTAMU 3A0ay NPOPecCUOHAIbHOIL chepbL:
1. PenTh UHTETpAILHOE YPABHEHUE METOZIOM PE30JIbBEHT:

T
=34 | 35 p(s)ds

w
2. Haiitn Bapmanmro (pyHKI[HOHAIA
'[[{}:r] = L [};=}r +v x}r}dx’

3. UccenoBath Ha 3KCTpEMYM (DyHKIIHOHAIT:

1 - -3
V(J-’]=L (2v -v dx

v.8yeCp,q

viod=2, y)=-1

3HaTh

- [Ipocreiimme cnocoObt
YHCIIEHHOTO PEIICHHs CHC-
TEM JIMHEUHBIX AuddepeH-
LHAIbHBIX YpaBHEHUH
(merox Ditnepa);

- I'pannunbIe ycoBus,
HaKJIaJbIBacMbIC HA CHCTE-
MY YpaBHEHHH, OIHCHI-
BAIOMIYIO CTa-TUKY 3BE37IBL,
METO-/IbI PEIICHHS CHCTEM
OOBIKHOBEHHBIX Ji(de-

\epeuens 60npocoe onis no0zomosKu K 3auemy:

duznyecKre 0OCHOBBI METOJ1a MOJICKYJISIPHOM TMHAMUKH

2 ObnacTi NpUMEHEHHS MOJIEKYJIIPHON TUHAMHUKI

3 Orpanuuenust M/I, 00ycroBieHHbIE BHIOOPOM MEKaTOMHOTO MOTEHIHAIa
4 Orpannuenus M/I, 06yciioBIeHHbIe BpeMEHEM HHTETPHPOBAHUS U pa3MepaMy aHcaMOJIs
5.  IloctpoeHne MeKaTOMHBIX IIOTCHI[HAIOB

6 Ipubmmkenne bopua-Onmenreiimepa

7 IMoTennuan TBEPABIX chep

8 Iotenmuan Jlennapaa — Jxomca

9. Totenmuan Mop3se

10. IMorennwman Bykunrema

00pazosamenbHOU NPOSPaAMMbL

IMozempoBaHie CTPYKTYpPBI U (PH3HIECKUX
CBOICTB HAHOCTPYKTYPHBIX 00BEKTOB
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PEHLMANbHBIX yPaBHEHUIL.
- Merozp! peleHus cuc-
TeM audhepeHIraIbHBIX
YpaBHEHMH B YaCTHBIX
[IPOU3BO/IHBIX.

11. DkpaHUPOBAHHbIN KyJIOHOBCKHI OTEHLIUAT
[IpoGiiemMbl IBYX4aCTUUHBIX HOTEHIIUAJIOB

YMets

- [IpuMeHsTh YnuCIeHHBIE
METO/IBI JUIS PEILEHUs]
KpaeBbIX 3a/1a4; IPUMEHSTh
YHCIICHHBIE METOJIBI IS
pelieHus 3a1a4 MOJEIUPO-
BaHUS,;

- OneHuBaTh MOIPEITHOCTH
ANINpPOKCHMALMU U TOYHO-
CTH NIPUOIIDKEH-HBIX pe-
MICHUH;

- Jlenath npaBUIIbHbIC
BEIBOJIBI M3 COTIOCTaBIICHHS
pe3yIbTaTOB aHAIUTHYE-
CKOM TEOPUHU U YUCIEHHOTO
IKCIIEPHMEHTA;

- IIpuMeHsTh MEeTONIBI
Oiinepa u Pynre-KyTTbt
OOJIBIIMX TTOPSIKOB IS
pELICHHUs CHCTEM ypaBHe-
HUH

Temb! 1ab0paTOpHEIX pabOT

1. MopenupoBaHHe CTPYKTYpbI U CBOMCTB | -KOMIIOHEHTHBIX HAHOYACTHI]
2. MogenupoBaHue CTPYKTYpBI U CBOMCTB 2-KOMIIOHEHTHBIX HAHOUACTHIL
3. MopenupoBaHue CaMOOPraHU3aMU HAHOUACTHI]

Bnaners

- IPaKTHIECKUMHU
HaBBIKAMU PELICHHUS CHCTEM
OOBIKHOBEHHBIX

T pepeHIanbHbIX
YpaBHEHMI;

- MeToaukoi cocTaBJIeHUI
MaTeMaTHYeCKHX MoJielei
(YHK-IIMOHUPOBAHNUS HAHO-
CTPYKTYPHBIX OOBEKTOB,
crocobamMu penIeHus moiy-
YEH-HBIX CHCTEM ypaBHe-
HUH, HAaBBIKAMY aHAJIU3a
MIOJTyYEHHBIX PE3yJIbTATOB.

[Borpocs! 1t caMONPOBEPKU:

1. Kakyie MaTeMaTHYECKHE METOABI MOXKHO OTHECTH K KBAHTOBOMEXaHHYIECKUM pacuyeTaM «H3 HePBBIX IPUHIUIIOB»?
2. B 4eM cyTh KBaHTOBO-TEOPETUUECKOTO IIOIX0/A PACUETOB «M3 MEPBBIX IPHHIUIIOB)»?

3. B 4eM cX0/CTBO M pa3iInyms METOA CAMOCOTIIACOBAHHOTO MO M Teopur (QyHKIMOHAIIA TIIOTHOCTH?

4. Ilepeuncnute HanboIEE MIUPOKO UCHOJIB3yEMbIE IOTSHIMABI B3aUMOICHCTBUI YaCTHII.

5. OnummTe METoIbl MOJETUPOBAHUS MOJIEKYIAPHBIX CHCTEM.

6. Kakne MHOrouacTHYHbIE TOTEHIIUAIBI BaM H3BECTHBI?

7. Kakue noaysMnupu4ecKie MeTo/Ibl Bbl 3HaeTe?

OIIK-3 Cnioco0HOCTH MCN0JIB30BaTh 6a30BbIe TEOPETHYECKHE

3HAHUA (l)yHIlaMeHTaJ'lele pasaeiioB 06].[(6]7[ H TeopeTqucxoi’l ('l)I/l3l/lKl/l AJISl pelIeHust IIPO('I)CCCMOHEUIBHI)]X 3agav

3HaTh

Teopernueckre OCHOBBI
¢hyHIaMeHTANBHBIX (HHU3H-

DJIEKTPUYECTBO U MATHETHU3M
VlaGoparopHast pabora Ne 1.MccnenoBanne 31eKTPOCTATHYECKOTO MOJIS.

9YECKUX ABJICHUH, OCHOBHBIC (1. YTo TaKkoe MEeKTPOCTaTHIECKOE ToIe?

TIOHATHS, 3aKOHBI, MOJIEIH (2. Yto Ha3bIBacTCS HANPSIKEHHOCTBIO AIEKTPHYECcKOro 1mossi? ((hopMyia, onpesiereHne, MocTpoeHue Bekrtopa [O6mas pusmnka
pa3ienoB (pU3MKH: KJIACCH-  [HANPSYKCHHOCTH, CANHUIBI H3MEPEHHS HAPSKEHHOCTH)

YeCKON MEXaHMKH; MoJe- 3. IIpuHnun cynepno3unuu.

KyJIsIpHOHM (u3uKu u Tep- |4, Uro Ha3bIBaeTCs JIMHUEH HanpsKEHHOCTH? MOTYyT JIM OHH IlepeceKaThes?
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MOJNHAMHUKH; JIEKTPO/IH-
HAMHUKH M MarHeTH3Ma;
OIITHKH; aTOMHOW (hH3nKH,
(U3KMKU ATOMHOTO 57Ipa U
9JIEMEHTAPHBIX YACTHI]

5. Uro Ha3bIBa€TCA MOTOKOM HarpshkeHHOCTH? Kak ¢ IoMOLIbI0 CUIIOBBIX JIMHUI N300pakaTh 3JI€KTPOCTATH-
UECKOE 110J1€ CUCTEMBI 3apsiI0B?

6. Uro Ha3bIBaeTCS MOTCHIMAIOM dJIeKTprudeckoro nomst? PasHocts motennuanos. Kak cBsa3an moTeHmuan ¢
[paboTO MO MepeMEIICHHUIO 311. 3apsiaa B JIEKTPHICCKOM roje. EMHUIBI H3MepeHHs TOTeHIHAaIa.

7. Uro Ha3bIBa€TCs IKBUIIOTEHIUAILHON MOBEpXHOCThI0? Kak HIyT CuIlOBbIE JIMHUM 110 OTHOILEHHIO K 9KBH-
moTeHIMaNbHEIM OBepXHOCTAM? KakoBa CBS3b MeX /Iy HAIIPSHDKEHHOCTHIO M TOTEHIUATIOM?

8. Kak u 1151 yero Bkirouaercs peoxopn?

9. TToyemy /1 HOCTPOEHUS SKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEH, JIMHUH UCIIONIB3YIOT B LIENHU rajlbBaHoMeTp?

Ymersb

OnepupoBaTh OCHOBHBIMU
MOHATHSAMH, 3aKOHAMH 1
MOJICIISIMHU (DU3UKH.

BAJAHUE N 1. Ha 6opTty kocMuueckoro kopabiisi HaHeceHa 3MOJieMa B BU/I€ TEOMETPUUYECKOM (QUTYpBI.

\\ H3-3a penATUBUCTCKOrO COKpAIIEHNUs AIUHBI 3Ta (PUTypa U3MEHSAET CBOIO

(bopmy. Eciu kopaGuis IBIOKeTCS B HAIPaBIICHNH, yKa3aHHOM Ha PUCYHKE CTPEJIKOI, CO CKOPOCTBIO, CPaBHIMOIT CO
CKOPOCTBIO CBETa, TO B HEMOJBI)KHOM CHCTEME OTcueTa 3MbJieMa mpuMeT GpopMy, YKa3aHHYIO Ha PUCYHKE ...
IBapuaHTbI OTBETOB:

N

3.

3AJIAHUE N 2.

Ha 60pTy KOCMITIECKOTo Kopabiisi HaHeCeHa SMOJIeMa B BUJIE TeOMETPHYECKOH QUTypBI.

M3-3a pensaTUBUCTCKOTO COKpAILICHUS JUIHHBI 3Ta GUrypa u3MeHseT cBoto Gopmy. Ecian xopadinb

ITBIDKETCSI B HATIPABJICHUH, YKa3aHHOM Ha PUCYHKE CTPEJIKOM, CO CKOPOCTBIO, CPAaBHUMOI CO CKOPOCTBIO CBETA, TO B
HEMOBIKHOM cHCTeMe oTcueTa sMbIieMa puMeT GopMy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHTBI OTBETOB:
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3AJJAHHE N 3. VlHBapHaHTHO!H BEIMIMHON SIBISETCS ...
IBapuaHTbI OTBETOB:

1. JJUTENbHOCTD COOBITHS

2. VImimynbe yacTHIIB

3. muna npeamera

4. CKOpOCTb CBETA B BaKyyMe

Bnaners Ipodeccuonanpupim s1361-  [QJIEKTPUYECTBO U MATHETU3M
KOM IIpeMeTHOIt obnactu  [/TaGopartopHas padora Ne 1.MccnenoBanue 31eKTpOCTATHIECKOTO MOJIS.
3HAHUS 10. Yo Takoe AIEKTPOCTATHYECKOE TToJIe?
11. Urto Ha3bIBACTCS HATPSHKEHHOCTBIO dJIEKTpU4eckoro momsi? (hopmyia, onpeaeneHue, HOCTPOSHHE BEKTOpa
HaNPSDKCHHOCTH, €MHUIBI H3MEPeHNSI HalPsHKEHHOCTH)
12. IIpuHnMD cyneprno3unuu.
13. Uro Ha3bIBaeTCA JIMHUECH HANPSHKEHHOCTH? MOTYT JIM OHU IepeceKaTbes?
14. Yro Ha3bIBAaeTCS IIOTOKOM HaNpspKEHHOCTH? Kak ¢ IOMOIIBIO CHITOBBIX JIMHUH H300paXaTh JJIEKTPOCTATH-
IecKoe II0JIe CHCTEMBI 3apsiioB?
15. Yt0 Ha3bIBACTCS MOTEHIMAIOM 3JIEKTpUUecKoro noisi? Pa3Hocts nmoteHnuanos. Kak cBs3aH moTeHuuan ¢
[paboTOl 1O TIepeMeIIeHHIO 1. 3apsiaa B AJIEKTPHIECKOM Ioje. EMHUIEI I3MepeHusT oTeHIaa.
16. Uro Ha3bIBaeTCS SKBUIIOTEHINATLHON ITOBEPXHOCTHI0? Kak HIyT CHIIOBBIE JIMHUH 110 OTHOIICHHUIO K 9KBH-
MOTEHIMANBHBIM MOBepXHOCTAM? KakoBa CBsi3b MeX Iy HAaIPSDKEHHOCTHIO M MOTEHIMATIOM?
17. Kak u 17151 gero Bkirouaercs peoxopa?
18. IToueMy U1l HOCTPOSHNUS SKBUIIOTEHINATIBHBIX OBEPXHOCTEH, INHAH HCIIOIB3YIOT B LIEMTH TaJIbBAHOMETp?
3HaTh — TEOpEeTHYECKHE OCHOBEl  |[Tepeuens meopemuueckux 60npocog K IK3ameny:

KJIaCCUYECKOU MEXaHHKH,
— TEOPETHIECKHE OCHOBBI
MOJIEKYISIpHON (DU3HKH U
TEepMOJHHAMHKY;

— YaCTHYIO TEOPUIO OTHO-
CHUTEIBHOCTH;

— TEOPETHIECKHE OCHOBBI
JNEKTPOINHAMUKIY;

— ypaBHEHHM CILIOLTHOMN
cpexs;

— TEOPETHIECKHE OCHOBBI
KBaHTOBOIl MEXaHUKH,

— TEOPETHIECKHE OCHOBBI
TEepMOJHHAMUKU U CTaTH-
CTHUUYECKOH (DH3HKH;

1. Paznensr: Mexanuka, MexaHuKa CIUIOIIHBIX CpeJ

1. CsaoiictBa npocTpaHcTBa M BpeMeHH. MIHTepBan. I'eomerpus npocTpaHcTBa. EBKIIMI0OBO IPOCTPAHCTBO.
[IpocTpancTBO MUHKOBCKOTO.

2. MatepuanpHas Touka U Teno. Paccrosaue mexay Toukamu. CHCTeMBI oTcueTa ¥ KoopauHaT. CBs3b ¢ reoMeTpHeit
MPOCTPaHCTBA.

3. BekTop ckopocTd 1 BEKTOp ycKopenust. [lousrtie tpaektopuu. [omorpadsr.

4. KoopauuatHblii cioco0 nzydenus apuwxeHus. Tpaekropus. CKOPOCTb U yCKOPEHUE.

5. EcrectBeHHbIi criocob m3ydenus apmkeHns. Tpaekropus. CKopocTb U yckopeHue. Pajyc KpiBH3HEL YTiaoBast
ckopocTb H yckopeHHe. TaHreHIansHoe, HOPMAJIBHOE U MOIHOE YCKOPEHHE.

6. Cnoxenue ckopocreir. @opmyna Bypa. AGcomntoTHas, epeHOCHAss U OTHOCUTEIbHAs CKOPOCTb.

7. Cnoxenne yckopenuid. [Torarue 06 yckopernnu Kopnomnmca. IlepeHocHOE, OTHOCHTENBHOE M a0COIIOTHOE YCKO-
[peHue.

8. 3akonbl HetoToHa. HezaBucumocts 3akoH0B HptoToHa. MHeprmanbabie cuctemMbl. CUitbl B MexaHuKe. [IpuHImn

loTHOCHTENbHOCTH | asies. HpI/IHLH/Il'I TIPUIUHHOCTH U POJIb HAYAJIbHBIX yCJ'lOBI/If/'I.

Teopernueckas pu3uka

00pazosamenbHOU NPOSPaAMMbL
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— OCHOBBI TEPMOANHAMHUKH
MOBEPXHOCTU KOHACHCHPO-
BaHHBIX CPEJI;

— TEOPETHIECKHE OCHOBBI
CTPOCHHS TBEPIBIX T U
JKUJKOCTEH

9. 3aKoHBI COXpaHEHHs] U M3MEHEHHs UMITY/IbCa YACTUIIbI M CUCTEMBI YacTull. LIeHTp Macc cHcTeMBI.

10. CBs3b 3aKOHA COXPaHEHHsI UMITYJIbCA 3aMKHYTON CUCTEMbI YaCTHL] C OHOPOIHOCTBIO IPOCTPAHCTBA.

11. 3aKOHBI COXpaHEHHS U U3MEHEHUSI MOMEHTA HMITY/IbCA YaCTHIIBI M CHCTEMBI YacTULl. MOMEHT CHIIBL

12. CB43b 3aKOHA COXPaHEHHsI MOMEHTA UMITYJIbCAa 3AMKHYTOM CUCTEMbI YaCTHUI] C U30TPOIHEH POCTPAHCTBA.

13. 3aKOoHBI COXpaHEHHS U U3MEHEHHUS DHEPTUU YaCTULIBI U CUCTEMBI YacTHLL. IloTeHIManbHas 1 KHHETHYeCKas DHep-
rust. [ToTeHnManm nons.

14. CB#3b 3aKOHA COXpaHEHMS SHEPTUH 3aAMKHYTOM CUCTEMBbI YaCTHI C OJJTHOPOJHOCTHIO BPEMEHH.

15. CummMmerpus BHEIIHEr0 CHIIOBOTO I10JIS1 U COXpPAaHEHHE MOMEHTa MMITYJIbCa YacTHLbL. MIHTerpai riomauei.

16. JIBmKeHne 4acTHIIBI B ICHTPAIEHO-CUMMETPUYHOM 1o1e. [IpruBeneHHas Macca M METOJl OTHOMEPHOTo 3 pek-
TMBHOTO MoTeHIuana. HQUHUTHOE [BIKEHKE, 3aMKHYThIC U HE3aMKHYTbIC OPOHTHI, [TaJICHHE Ha CUIIOBOM LIEHTP.
17. JIBm>keHre 4acTUIIbl B KyJIOHOBOM MoJie (3anava Keriepa). DiumnTuueckoe ABUKEHHUE U €T0 NMepUo. 3aKOHbI
Kermtepa n obpartHas 3anada Herotona.

18. Knaccuueckas Teopus paccestuus. JluarpaMMsl CTOJIKHOBEHUA. PaccesHue yactull B LeHTpasibHOM Toiie. Dopmy-
ina Pesepdopaa. Ceyenue 3axsara.

19. KunemaTrka IBYDKEHHS TBEpIOTo Tena. KunemaTrka 1 IMHaMUYecKue epeMeHHbIe TBepaoro tena. KoopauHa-
ThI TBEPJOrO Teja. YTIiibl Dilsiepa. YIIIOBbIE U JIMHEHHBIE CKOPOCTH M YCKOPEHHS TOUEK TBEPAOTO Telia.

20. lunamuka IBWOKeHHs TBepaoro tena. Tenszop uHepuun. BpaijeHre 0THOCHTEIbHO HEMOABMKHON OcH. MOMEHT
MMITyJIbCa Tela OTHOCHTENBHO OCcH. OCHOBHOM 3aKOH IMHAMUKH IS BPAIATEILHOTO IBIDKEHHS.

21. Onpenenexye HeMHEPLUUAIbHBIX cucTeM. Cuilbl MHEpIMU. Bpemst u pocTpaHCTBO B HEMHEPLUATILHBIX CHCTEMAX.
3aKOHBI JBIKCHHS YaCTUL] B HEHHEPIMAIBbHBIX CHCTEMAX, JBIKYIIUXCS MPSIMOIUHEHHO.

22. JIBmKeHHe YaCTHI] OTHOCUTEIIHHO BPAIAIOIINXCsl HEMHEPIMAIBHBIX chcTeM oTcueta. LlentpobexHas cuma. Cuna
[Kapuonmca. HeBecomocTs. [IpHHIMIT SKBUBAJIEHTHOCTH T'PABUTAIIMIOHHON U MHEPTHOW MAaCCBI.

23. OOlee pelIeHue 3a/1a4u O JBIKCHUH YaCTHIIb B LICHTPAIBHOM I10JIE.

24. 3anada Kerutepa.

2. Pa3nen DnekTpoIuHaMHUKa

1. 3apsnpl 1 yacTUIBL. DaeKTpuueckoe mosne. [Ipunnun cynepnosunuu. Teopema 'aycca ai1s 21eKTpocTaTHIECKOTO
TToJIsT.

2. BekTop IUNIOTHOCTH TOKa. 3aKOH COXpaHEHHMsI JIIEKTPUIECKOTO 3apsiaa. YpaBHEHHE HEPEPEIBHOCTH.

3. MaruutHoe none. 3akoH Amrnepa u 3akoH buo-Casapa-Jlamnaca.

4. 3aKOH MMOHOTO TOKA JUISI MArHUTOCTAaTHYECKOT0 0N, TOK CMeIeH s, DJIeKTpOMarHHTHAS HHIYKIHS. 3aKOH
Dapanes.

5. IonmHas cucrema ypaBHenuit Makcsemia-Jlopeniia. CBOOOIHOE HIIEKTPOMAarHUTHOE TOJIE.

6. 3aKOHBI COXPaHEHUs SHEPTHH, HMITyJIbCa M MOMEHTA HMITYJIbCA JUISl CHCTEMEI TI0JIS M 3apsioB. JlaBieHue cBera.

7. YpaBHeHHs: MakcBenia Uil 3JIeKTPOCTaTHYECKOTo 1oJst. CKaJISIPHBI NOTEHIHAI U €ro (PM3HYECKHH CMBICIL.
'YpaBuenue [Tyaccona uist CKalsspHOTO MOTEHIIMAJA U €TO PEIICHUE.

8. TloTeHmuan cucteMsl 3apsI0B Ha OOJBIINX PACCTOSHUSX. J{NITOIBHBIH M KBaAPYIIONBHEIN JJIEKTPHYECKHE MOMEH-
ITBL.

9. PaboTa 10 mepeMenIeHHIO CUCTEMBI 3aps/I0B U UX NMOTEHIHAIbHAS DHEPTUs BO BHEIIHEM JIICKTPOCTaTHIECKOM
rmoure.

10. DHeprust KyJIOHOBCKOTO B3aHMOJIEUCTBUS 3apsIOB ¥ SHEPTHS ANEKTPOCTATHIECKOTO MOJIS.

11. YpaBuenus MakcBemna-JlopeHna it KBa3UCTAIIHOHAPHOTO JICKTPOMATHUTHOTO MOJISi IOCTOSIHHBIX TOKOB. Bek-
[TOpHBIIT ToTeHIHal. YpaBHeHue [lyaccoHa Juis BEKTOPHOTO MOTEHIMANa, ero penieHne 1 3akon bro-Casapa-
Vlamaca.

12. MarauTHoe moJjie Ha OOJBIIMX PACCTOSHHUAX OT CUCTEMbI TOKOB. MarHUTHBIH MOMEHT. CBsI3b MATHUTHOTO MO-
MEHTa ¢ MOMEHTOM HMITYJIbCA CHCTEMBI.

13. DHeprust cuCTEeMBI TOCTOSHHBIX TOKOB ¥ MATHUTHOTO JTUITONS BO BHEIIHEM MAarHUTHOM HoOJie. DHEPrHs B3aHMO-

[IeHiCTBHS CTAIMOHAPHBIX TOKOB.
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14. BosiHOBBIE ypaBHEHUS [UIS HANIPSDKEHHOCTEH 3JIEKTPUYECKOr0 U MarHUTHOro noseii. CKopocTs pacnpocTpaHeHus
9JIEKTPOMArHUTHBIX BOJIH. PellieHne BOJTHOBBIX YPaBHEHHH B BUJIC INIOCKUX H C(HEPHUYECKUX BOJIH.

15. Inockue MUHEHHO-NIONPU30BaHHbIC BONHBL. Bektop nmomspusamuu. Bexrop IloiiTiHra 1715 MI0CKOM BONHEL.
ITnockre MOHOXPOMATHUECKUE BOJIHBL.

16. O6uiee perieHre BOJHOBOTO YPaBHEHHs B BU/E CYNEPIO3ULNH ITIOCKUX BOJH. ['pymmoBast i (a3oBasi CKOPOCTH.
ICooTHOIIEHNE HEONPENENEHHOCTEH.

17. HeotHOpOAHbBIE BOIHOBBIC YPaBHEHHS [ 3JIEKTPOJMHAMUYECKUX MOTeHIHaNIoB. KanmOpoBouHast MHBapHaHT-
HOCTh nosiei. YpaBHenue Jlanambepa ai1st HOTEHIMANIOB TIOJISt M €ro PelleHUe AJIs TOUEUHOr0 HCTOYHHUKA.

18. 3amaszpiBaroliye 1 orepeKarre NoTeHranbl. OU3ndeckuii cMpIc 3amnasapiBanus. OOlee peleHue Ast Ipo-
M3BOJIHOTO PacIipeieIeHus 3apsi0B U TOKOB. 3aIla3AbIBaloIIUe TOTEHINAIbl Ha O0IBLIOM PACCTOSIHUM OT H3JIyda-
TeIs.

19. Uzny4enue snektpudeckoro aumnoss. [IoHsTHE 0 BOIHOBOM 30HE. DIEKTPHIECKUE I MAaTHUTHBIE TIOJIS B BOJIHO-
Boii 30He. BekTop [TolTHHIa M HHTEHCUBHOCTD JAUIIOJIIBHOTO U3IIy4eHHs. JUMoIbHOE U3TyUeHUE IPOCTEHIINX CHC-
TeM.

20. Peakuust M3IydeHHs M IIMPUHA CIIEKTPaIBHBIX JIMHUK. Cuila peakiuy m3nydeHus1. Kimaccudaeckuit pajgiyc dmex-
TpoHa. [Ipenensl NpUMEHNMOCTH KJIACCUUECKON IIEKTPOAUHAMUKH.

21. PaccesiHue 3JIeKTPOMArHUTHBIX BOJIH CBOOOHBIMU U CBSi3aHHBIMU 3apsinamu. Ceyenue paccesius. @opmyna
TomcoHa.

22. YerplpexMepHbIE MOTEHIMAN JIEKTPOMArHUTHOT'O MOJIS, BEKTOP INIOTHOCTH TOKA U UX NPeoOpa3oBaHust IPH
npeoOpa3oBanusx Jlopenua. KopapuaHTHOCTh ypaBHEHHUH JUIsl IOTEHLIUAJIOB MOJISL.

23. Tensop ameKTpoMarHuTHOrO nost. YpasHenns Maxkcsemna-JIopenna B koBapnanTHoM Buje. [IpeoOpa3oBanme
HATPSDKEHHOCTEH JIEKTPUYECKOr0 U MAarHUTHOTO ToJIel pu npeodpa3oBanusix JlopeHua. VIHBapuaHThI MoJIst.

3. Paznensr: KBanToBasi Teopust, ®u3HKa KOHIeHCHPOBAHHOIO COCTOSIHHS

1. HecocTosiTensHOCTH KiTacCHUYecKoi (pM3MKU IIpH 00BICHEHNH aTOMHBIX sBieHni. [Toctynatst bopa. CriekTpais-
HbIe cepun. [IposiBieHNe IUCKPETHBIX CBOMCTB BOJIH.

2. l'unotesa ne bpoiins u ee sKcriepuMeHTaNIbHbIE TOATBEPKAeHH. [10CTyIaThl KBAHTOBOM MEXaHUKH O BOJIHOBOM
(DYHKIVM 1 TMHEHHBIX CaMOCOIPSDKEHHBIX OIlepaTopax.

3. KommyTaTopsr onepatopos. CooTHomIeHne HeonpeieneHHocTei. CobcTBeHHbIEe (DYHKIIMH M COOCTBEHHBIE 3HAUE-
HUs orepaTopoB. [1oHbIe HAOOPB! PUIMUECKUX BETHYHH.

4. OnepaTopbl BaKHEWIINX (PH3NUSCKUX BeMInH. CpefHue 3HAYSHNS U BEPOSITHOCTH JI03BOJICHHBIX 3HAUSHHN.
[TpUHIMI CYTIePIIO3UIIHL.

5. Ypasuenue lllpeaunrepa. Ypapuenue HenpepbslBHOCTU. Y paBHeHue [lIpeaunrepa 1uis cTalimoHapHBIX COCTOSIHUH.
Haxosk/ieHve BOHOBBIX (PYHKIIHIT HECTAIIMOHAPHBIX COCTOSHUMH.

6. VI3MeHeHne cpeHUX 3HaYEeHHH (PH3UUECKIX BEIIMINH CO BpeMeHeM. TeopeMsl DpeHdecrta. 3aKOHBI COXpaHEHHS B
KBaHTOBOI MEXaHUKE H HX CBA3b C CHMMETPHEH IPOCTPAHCTBA H BPEMEHH.

7. Poib m3MepeHusi, BEpOSTHOCTHBINH XapakTep 3aKOHOB U NMPUHIMI IPHYNHHOCTH B KBAHTOBOH MEXaHUKe.
TIpenenpHBIN Mepexos K KJIacCUUECKOH MEXaHHKe.

8. CBoOOmHOE nBMKeHHe. CTallMOHAPHBIE COCTOSHUS M MHOUHUTHOE IBU)KCHUE YACTHIBI B MOJIE IPSMOYTOJIBHON
STMBL.

9. CranroHapHBIE COCTOSHUS JIMHEHHOTO FAPMOHUYECKOr0 OCIMILIITOPA. ["apMOHNYECKHI OCLIMILIATOP B IIPEICTaB-
ImeHny ymcen 3anonHeHus. KorepeHTHbIE COCTOSHUS.

10. IIpoxoxaeHre YacTUIl Yyepe3 MOTeHINATIBHbIH 6apbep. TyHHEnbHBIH d(dekT.

11. MiHTerpaitsl IBMKSHUS TS YaCTHLBI B IIEHTpaIbHOM noiie. CoOCTBEHHBIE (DYHKIMH U COOCTBEHHBIC 3HAUCHUS
orepaTopoB MOMEHTa UMITylbca. Pagnansnoe ypasuenue llpequnrepa.

12. ITonsiTHE O KBAaHTOBBIX OpOUTax. Bomopomonono6Hslii aToM.

13. KBasukiaccuaeckoe npuoimkeHre. Y cioBre kBanToBaHus bopa-3ommepdensaa.

14. TloHsITHE O Pa3IHMYHBIX IPEICTABICHUIX COCTOSHUS KBAaHTOBOH cucTeMbl. KoopauHaTHOE M HMIyIbCHOE TIPEA-
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cTaBienus. YpasHenue llpenunrepa B UMIyJIbCHOM IIPEICTaBICHHH.

15. Ipencrasnenue ['eit3enbepra u npeacrasieHHe B3auMoaeHcTBUs. CBOOOJHOE BIKEHUE H TApMOHHYECKHI
ocIUIIATOp B IpeacTaBiaeHuu I eifzendepra.

16. Cratuctuueckuii onepaTop U MaTpulia IJIOTHOCTH YUCTOIO U CMEIIAHHOTO COCTOSIHUI.

17. CraunoHapHble BO3MYILCHHUS IPU HATHYUK U OTCYTCTBUU BBIPOXKICHHS.

18. Pacmienienne aTOMHBIX YpOBHEI! B IIOCTOSHHBIX IEKTPUYECKOM U MATHUTHOM IIOJISIX.

19. Bosmy1ienust, 3aBUcsILIe OT BpeMEHHU. Teopus BhIHYKAEHHBIX I1epexo10B. BeposTHocTh ¥ npaBuiia otdbopa
PIIEKTPOAMIIONBHBIX Mepexo0B. Koabduunents: DitHurreliHa.

20. CooTHOIIEHNE HEONPENENEHHOCTEH ISl SHEPTUH U BpeMeHH. IHTeHCHBHOCTb M €CTECTBEHHAs IIMPUHA CTIEK-
TpanbHbIX JIMHUH. KBa3ucTanoHapHble COCTOSIHUSL.

21. OmepaTopbl CIMHA U WX COOCTBEHHBIC (QYHKIIMU U COOCTBEHHbIE 3HAUCHHs. BOMHOBast pyHKUHMS 2IEeKTpOHA C
yueToM criuHa. YpaBHeHue Ilaynu. MarHuTHbI MOMEHT YacTHLL.

22. Cnoxxenre MoMeHTOB ummyibca. Koadduimentsr Kitebma-I'opaana. [TonHbIi MOMEHT UMITYIIbCA QIEKTPOHA B
latome. TOHKast CTPYKTYpa CHEKTPOB BOJIOPOIONIOA00HBIX aTOMOB.

23. IIpunimn ToxxaecTBeHHOCTH. OnepaTop nepecTaHoBKH JacTHIl. depMUOHHbIE U 6030HHBIE CHCTeMBI. [TpHHIuI
[Maysu. BonHoBBIE QyHKIMH cHCTEM U3 (EPMHOHOB U GO30HOB.

24. Turibl cBA3€l AJIEKTPOHOB B aTOMaX M KiIacCU(HUKaLUs COCTOSIHUMA. [IpubiankeHHbIe METO/IbI pacueTa CI0KHbIX
aTomoB. Ilepronnueckas cucrema snemenTos [l. V. Menneneesa.

25. YpaBuenue Kneiina-I'opnona-®oka. YpaBHeHue HenpepbIBHOCTH [uis ypaBHeHus: Kueiina-I'opnona-®oxa. Pe-
IeHus 1711 CBOOOTHOrO IBXKEHHUS YaCTUIIBL.

26. YpaBHenue [lupaka. Matpuisl Jlupaka. YpaBHEHUE HENIPEPLIBHOCTU Il ypaBHeHUs upaka. Pemenus ams
IcBOOO1HOM yacTUIbl. YacTHIIBI 1 aHTUYACTHULIBL.

27. Tunel Xumuaeckoit cs3u. KoBanentHas cBs3b. VloHHas cBsA3b. CUMMETPHS MOJIEKYII. DIEKTPOHHBIE TEPMBI.

28. Monexyna Bogopona. [Ipubmmkenne bopra-Omnmenreiimepa. Meton Iaiitiiepa-Jlonnona. OOMeHHOE B3anMozeii-
cTBHE.

29. TuddepeninanpHoe U MOTHOE CEUCHHUSI PAcCesHUSA. AMIUTUTY/Ia YIIPyroro paccesHusi B GOPHOBCKOM MPHOITIKE-
HIH. PaccesiHue B HEHTpaIbHO-CHMMETPHYHOM IIOJIE.

30. Ypyroe paccesHue 9acTHI B KyJIoHOBOM 11oi1e. Dopmyisl Pesepdopaa n Morra. PaccesiHie OBICTPBIX 3apspKeH-
HBIX YaCTHUI] aTOMaMH. ATOMHBIN (GopM-(hakTop.

31. Paccessane MezeHHBIX gacTul. [Toporosoe npubmmkenne. ®opmyna Bpetita-Burnepa. Obmas teopus Heynpy-
rOro paccestHus U HoryomeHns yacTril. OnTraeckas Teopema.

4. Paznennr: Tepmoaunamuka, Cratucrudeckas pusuka, @uznyeckass KHHETHKA

1. 3amaun TepmonnHamuky. HyneBoe Hagano. denomeHonornyeckunii moaxoxn. Bayrpennss sueprus. Ilapamerpst
cocTostHMs. PaBHOBECHBIE N HEpaBHOBECHEIE TTporiecchl. Bpemst pemakcarmm. OGpaTHMBIE POIIECCHI.

2. TepMuueckue U KaTOPUYECKHE YPaBHEHHS COCTOSIHUNA. YpaBHEHHSI COCTOSHUN MIEAILHOTO U PEANLHOTO Ta30B.
Kpurtndeckoe coctosiHue BemecTsa. [IpHHIMI TEPMOANHAMHYECKOTO MOA00HS.

3. PaGora u Temora. Termoemkocts. [TepBoe Hawao TepMOIMHAMHIKH U €T0 IPUMEHEHHE K MPOIECCaM B Heallb-
HOM rase. YpaBHeHue Maiiepa.

4. Bropoe Hauasno tepmoauHamMuky. Kpyrosele ksl [k Kapro. Teopema KapHo. DHTponus 1 TepMOIHHAMU-
yeckast TeMIrepaTypa.

5. OcHOBHOE ypaBHEHHE TePMOANHAMUKH JUISl PABHOBECHBIX IporeccoB. OCHOBHOE TEPMOIUHAMUIECKOE HEPABEH-
cTB0o. MakcuMmaibHas paboTa.

6. TpeTbe Hauano TepMoAMHAMUKHM. Tensopas Teopema Hepuera u moctynat Ilnanka. CiencTBus U3 TPETHETO Haya-
ITa TepMOIMHAMUKY. MeTobI JOCTIKEHHUS HU3KUX Temreparyp. OTpunaTenbHble aOCOMIOTHBIE TEMIIEPaTypBL.

7. CucreMaTtHka XxapakTepucTHIeCKuX QyHKIuiA. /[Ba MeToa, IPUMEHAEMBIX B TepMOAHaMuKe. CHCTeMaTHKa
'm66ca. MHeMOHNYECKHUI KBaapaT. Y paBHEeHHs MakcBea.

8. CBolicTBa TepMOJHHAMHYECKHX IIOTCHINATIOB. Y ObUIb U 9KCTPEMYMbI TEPMOANHAMUYECKHIX MOTeHIHaNoB. Tep-
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MoauHamuueckue HepasercTsa. CootHowmenus ['u66ca-I"ensMrompia.

9. OnpezneneHne TePMOIMHAMUYECKHUX BEJIMUMH U3 OIBITHBIX JAaHHBIX. Y CTAHOBJICHHUE LIKaJIbl A0COIIOTHOH TeMIepa-
[TypBL.

10. Ipoccenupopanue. TepMoqrHaAMUYECKOE OIMCAHNE IPOCCenupoBanus. [IpuMeHeHne JpoccennpoBanus 1Is
OXJIaXJEHHS Ta30B.

11. Xummdeckuii notennuan. OCHOBHOE TEPMOANHAMUYECKOE HEPABEHCTBO ISl CUCTEM C IIEPEMEHHBIM YHCIIOM
qacTHLl. 3aBUCHMOCTb TEPMOJHHAMHUYECKHX OT YMcia YacThll. bonpinoit TepMonuHaMudeckuii noreHuuan 'u6oca.
12. DKcTpeMalbHOCTD TEPMOIMHAMUYECKUX IIOTCHIHAIOB B COCTOSHUSX PABHOBECHS U COOTBETCTBYIOILHE YCIOBUS
ycToiunBoCcTH. PaBHOBecHe B cucTeMe, COCTOsIMIIEH U3 ABYX ITOJCUCTEM.

13. PaBHOBecHe B CHCTEME, COCTOSIMICH U3 IBYX (ha3 OMHOTO U TOTO e BeriecTBa. [[oHATHE TeTepOreHHOH CHCTEMBI,
ee a3 1 koMnoHeHT. [Ipumepsl.

14. YcnoBus paBHOBECHS TeTEPOr€HHBIX CHCTEM BMeCTe cO BceMH (ha3aMH M KOMIIOHEHTaMH. [1301mmpoBaHHbIe cHC-
TeMbl U cucTeMbl B TepmocTare. [IpaBuiio das.

15. PaBHOBecHe cMeceil nieanbHbIX ra30B. XUMHYECKUI NOTEHIIMAJI KOMIIOHEHTHI. BaxxHeiue npumepsl peakiuii B
ra3oBoii cepe. 3aKOH NEHCTBYIONIMX Macc. 3aBUCHMOCTb KOHCTAHTBI PABHOBECHS OT TEMIIEPaTypPBbIL.

16. ®azoBble nepexopl IEpPBOro U BTOporo poja. Ypasuenue Knaneripona-Kiaysuyca. Tpoiinast Touka. Kputuye-
ckast Touka. YpaBHenue Ban-nep-Baanbca u cucrema “xuakoctb-raz”. YpasHeHus DpeHdecra.

17. JloxansHOE paBHOBECHE H OCHOBHOE YpaBHEHHE TEPMOJIMHAMHKYI HEPAaBHOBECHBIX IIPOLIECCOB. YpaBHEHHUS Oa-
ITaHCa ¥ 3aKOHBI COXPAHEHUs PA3IMYHBIX BEIHYHH.

18. TepMoauHamMuKa JIMHEWHBIX HEOOPATUMBIX MporeccoB. JInnelnbll 3akoH. CooTHomeHus B3auMHocTH OHcarepa
1 npuHIMn Kropu.

19. YcroiunBOCTh cTallMOHApHBIX cocTostHUi. [Ipunimn Jle [llaTenbe 1 HEBO3MOXKHOCTD YIOPSIIOYEHHS B 001aCTH
ITHHEHHBIX HEOOPATUMBIX IPOIIECCOB.

20. MHKpO- M MaKpOCOCTOSIHHS B KJIACCHIECKON M KBAaHTOBOII CTAaTUCTHIECKOH (u3HKe.

21. BeposTHocTb M (GYHKIHMS pacnpeneseH s B Kinaccuueckoii cratuctuke. Cpeanue 3HaueHUst GU3HYECKUX BETH-
urH. Dproauyeckas runoresa. Teopema Jnysumis. Bpems penakcaruu. KBazuzaMkHyTbIe cucTeMbl. PaBHOBEpOSIT-
[HOCTb MHKPOCOCTOSIHUH C OJJMHAKOBOW 3HEPTUEH.

22. BeposiTHOCTB U (PyHKIUS pacHpeleNieHus B KBaHTOBOH cTaTHCTHKe. UHCThIe H CMEIIaHHBIe COCTOsIHIS. Matpuia
[UIOTHOCTH. BhruucieHne cpeiHnx 3HaueHui Gpusndeckux BenunduH. CtatucTudeckne MaTpuna u onepatop. Ilepe-
XOJ K KBa3HHEIPEPEIBHOMY CIIEKTPY.

23. MUKpOKaHOHIYECKOE paclpe/ieleHne B CIIydae KIaCCHIeCKOH 1 KBAHTOBOH CTaTUCTHKU.

24. KanoHuueckoe pacipeziefeHHe B KIACCUUECKOH CTaTUCTHKE. BBIBOJI KAHOHHYECKOTO paclpeneNeH s U3 MUKPO-
[KAaHOHMYECKOTO B KBaHTOBOMH craTucThKe. CTaTHCTHUECKasi CyMMa M CTaTHCTHYecKas TeMIepaTtypa. Ksasukiaccmae-
CKOe PHOIIIKEHHE.

25. CraTuctHdecKkoe TOJIKOBaHKE IepBOro Havana TepMOANHAMUKY. Beraucienue sHepruu B cucteMsl. Paborta u
InaBiIeHne. 3aKOH COXPAaHEHUS DHEPTHU B TEPMOJHHAMUKE.

26. CTaTHCTHYECKOE TOJIKOBaHHE BTOPOrO Hayajla TEPMOJMHAMHUKH. DHTPOINHS 1 OCHOBHOE TEPMOIHHAMIYECKOE
ipaBercTBO. ®opMyna Bonbivana. 3akoH BozpacTaHus SHTponHd. OCHOBHOE TepPMOAMHAMHIECKOE HEPABEHCTBO.

27. CTaTucTHYECKOE TOJIKOBAaHHE TPETHEro Hayajaa TepMOJMHAMUKH. POl KBAHTOBOIO XapaKTepa CTaTHCTHISCKIX
cHcTeM B 00OCHOBaHMH TPETHETO Havyala TePMOANHAMUKH.

YMethb

- pemarth ypaBHEHHUS TEO-
peruydeckoit GU3NKH, BO3-
HUKAIOIIYE B KJIaCCHYe-
CKOI MEXaHHKe IIPH perie-
HUH y4eOHBIX U IPUKIAL-
HBIX 3a]a4;

ITo 3a1aHHBIM YpaBHEHUSM JBMKEHUs MaTEpUaIbHON TOYKH HAWTH YpaBHEHHE €€ TPAEKTOPUH B KOOPAWHATHOMN
(bopMe 1 yKa3aTh Ha PUCYHKE HaYaIbHYIO TOUKY H HAIIPABIICHUE IBIDKCHUS:

A) X =3+4t, y=2t-5;
) X =3sin2t -5, y=4cos2t —-3.
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- peluaTh ypaBHEHHUs TeEO-
peTHYECKO# (PU3UKH, BO3-
HUKAIOLIHE B TEOPHH TBEP-
JIOTO TeNa ¥ TePMOANHAMH-
Ke [P PeIeHHH Y4eOHBIX
1 IPHKJIAJHBIX 3a/1a4;

- HaXOJUTh PEIICHUS ypaB-
HEHUH TEOpeTHYECKOM
(hHU3UKH, BOSHUKAOIINX B
3NEKTPOIMHAMHIKE U KBaH-
TOBOI MEXaHUKE NPH pe-
IICHUHU y4eOHBIX U [PH-
KJIA/IHBIX 337184

Haiiti cuity, TeHCTBYIONIYIO Ha IUIOCKYIO KBaJIPaTHYIO CTEHKY aKBapuyMa CTOPOHOH & , 10 KpaeB 3al0JIHEHHOTO
Bostoid. Ha kakoii BbICOTE OT JIHA HAXOAUTCS TOUKA IIPUIIOKEHUS STOH CHIIBL.

Haiiti HanpsokeHHOCTs E dmexTprdeckoro moms, moTenmuan () KOTOPOTO paBeH:

A) @ = é:(b X F), o) = (é:F) cos(k F), B) ¢)=(é:|_:)/r3),rue a,b,k —nocrosmmmme
BEKTODBI.

[Ty40oK 371eKTPOHOB, YCKOPEHHBIX 10 Ey,, =240 26, monagaer Ha y3Kyo LIeib (B HEPO3pauHOM dKpaHe) IIHPUHON

b = 2 MKM . Beruucnuts sommosoe uncio K u JUIHHY BOJIHBI Jie Bpoiiiist a1iekTpoHOB, agaonmx Ha meib. Orn-

[PEOETUTh MIMPUHY LEHTPAIbHOTrO TU(PAKIHOHHOIO MaKCuMyMa AudpakiuuoHHoi kapTuHbl Opaynrodepa, Habmio-
TaeMoii Ha BTOPOM DKpaHe, OTCTOSIIEM OT IIEPBOro Ha paccTosiHuu L=1 m.

TIIOTHOCTH MEIM, UMEIOLICH MPaHEIICHTPUPOBAHHYIO KYOUUECKYIO PEIICTKY, paBHa 8,96 . 103 KF/ M3 . BoI-

YUCITUTH 00BEM QHGMCHTapHOﬁ SIMEUKH U ATOMHBII paauyc i 3TOM KpHCTaHHH‘{eCKOﬁ CTPYKTYPBI. CKOJIBKO aTOMOB

ICOIEPIKUTCA B €€ 1 M3 .

BEIMUCIIHTH SHTPOITHIO HAEATBHOTO ra3a, UCXOs U3 (OpMyIIbI dS=6 Q/ T 'TO .

IBerauciuth TepMOL[PIHaMPI‘IeCKI/II\//I TIOTCHIIHAJI HACAJIbHOIO ra3a.
I[aTb KBaHTOBO-MEXaHU4ECKOE 00BSICHEHHE TIPUHIIMIIA JE€TAJIbHOI'O PAaBHOBECHS.

Bnaners - HaBBIKaMU obpaieHusi ¢ |Ha mokaprom cmanke oomavusaemcs yununop ouamempa 80 mm. [lnundens deraem 30 06/mun. Ckopocms npo-
HAY4HOU M Y4eOHOU JuTe-  |0016HOU nepedayu nocmoanna u pasta 0.2 mm/C. Onpedenums cKOpOCMb U YCKOpeHue pe3yd OMmHOCUMeNbHO 00pa-
paTypoi, NOCBSIIEHHOH bamvieaemoeo YunuHopa.

MeTosiaM TeopeTudeckoil  [[Toxazamv, umo 60 eHympenneti mouke 061acmuy NOMEHYUATLHOLO MEYeHUs HeCHCUMAEMOU HCUOKOCTU MOOYTb
¢usmky; ckopocmu He Modcem 00Cmu2ams MakCUMANLHOO SHAYEHUS.
- HaBBIKAMH HCIIOJIb30BAHHs 2r
MATEMATHICCKHX HAKCTOB Cpeonusia niomnocms 3aps0a S1eKmpoHHO20 001aKa 6 amome 6000po0a pasHa [0 = — & € a 20 a -
JUISL KCCIIC/IOBAHUS MaTeMa- 7ad
THYECKUX Mojieneit husu-
YECKHUX OOBEKTOB H IIPO- 5 7 ad r ) Onped E’
11ECCOE: oposckuil paouyc, I — paccmosnue 3/1e_{<mpona 0 npomona. Onpedenums HANPAHNCEHHOCHb NeKMPUYECKO20
- HABBIKAMH TIPUMEHCHHS  |noast 6 amome 6000poda. Hccredosams E na manvix ¥ << @ u 6omvuwux ¥ >>a paccmosnusx om npomona.
OCHOBHBIX (PH3HUECKHX R
3aKOHOB K MCCIIEIOBAHUIO  \[okazamy, Ymo KOMMYmamop 2-x 100bix 3pMUmosbix onepamopos Au B scez0a moscem 6uime npeocmasnen 8
KOHKPETHBIX SIBIICHUH U A )
pOIECCOB 6uoe [A, B 1=ié 20e C — nexomopuwiii spmumos onepamop.
Buiuucaums 00bem nepeotl 30Hbl bpunniosna u n1omHocms KeaHmMogwix COCMOAHULL O 91eKMPOHO8 6 NPOCHON
bHepeemuueckoll 30He Kpucmanna, umerowezo a) OLIK pewemxy, 6) 'K pewemxky. /[nuna pebpa s1emenmapHo2o
Kyba pasna a.
Haiimu snemenmapmyro pabomy nonapusayui OUdIEKMpuKd, CeA3aHHyIo ¢ 08UICEHUEM 3api008, cO30alouux noie.
[ lokasams, umo keanmosoe pacnpedenerue Borvymana nepexooum 6 kiaccuveckoe pacnpedenenue Makceeina-
Bonbymana npu ycaosuu RPUMEHUMOCIU KIACCUYECKOU CIAmMuCmuku.
Haiimu evipasicenue 01 Kodghpuyuenma snympenne2o mpenus 6 2a3ax.
3Hath - OCHOBHBIE MeTOJIbI peme- (TeopeTHvyeckne BOMPOCHI

HUS QU3NYECKUX 3a/1a4;

1. Crioco0b! omcaHus IEKTPUIECcKOro noist. [IpenmymiecTBa U HeJOCTATKH.

DnekTpodu3uIecKre CBONCTBA TBEPABIX TEl
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- 0COOCHHOCTH U aCTIEeKThI
MPUMEHEHUsI OCHOB (PU3HKU
B CHCTEME SKOHOMHYECKUX
3HAHUI;

- 0a30BbIE METO/IbI AHAJIH3A
BEIIECTB M MaTepHAIOB
(BKIJItOYAsi HAHOMATEPHaJIb)
U MIPOTEKAIOLIKE IPH X
MOJIYYCHUH U IKCILTyaTa-
LIHH TPOLIECCOB

2. B ueM cocTOUT pasiiuyne MeXIy AUDIEKTPUKAMH, CETHETONIEKTPUKAMH H AaHTHCETHETODIEKTPUKAMH.

3. UYro Takoe AUINEKTPUYECKHUE IOTEPHU, UEM OHHU BBI3BAHBI U KaK MOXKHO MX YMEHBILHTH B

Marepuaie, KOTOpPBIi IpeonaraeTcsi UCIoNb30BaTh B KAYECTBE 2IEKTPOU30IIATOPA.

4. KakoBa OJBIKHOCTh HOCUTEIIEH B OPTaHUYECKUX MOIYIPOBOAHHKAX B CPABHEHHH C

IToxBIDKHOCTBIO B HEOPTAHMIECKHX.

5. Kaxkue 13 XapakTepHUCTHK METaJUIOB U NOTyIPOBOAHHKOB OIPEAEIIAIOT BUJ TEMIIEPATypPHO 3aBUCHMOCTH
yI€IbHOM 271€KTPONPOBOJHOCTH.

Ymers - IPUMEHSTH 3HAHHS O 1. IToynpocTpaHCTBO, 3aII0JIHEHHOE OXHOPOAHBIM H30TPOIHBIM AUIIEKTPUKOM C IPOHUIIAEMOCTBIO €, OTPaHH-
0a30BbIX METO/IAX aHAIN3a [dEHO IPOBOSILICH IITOCKOCTBI0. Ha paccrostauu | 0T 9TO# MIIOCKOCTH B AUAIIEKTPUKE HAXOAUTCSI HEOOIBIIOH MeTa-
BEILECTB M MAaTEPHAIOB U  [THYeCKUil IapuK, UMeromuii 3apsy (. HallTu moBepXHOCTHYIO INIOTHOCTH CBSI3aHHBIX 3aps0B HA FPAHUIIE C IIPOBO-
MIPOTEKAIOIINX MIPH UX IsIIeif III0CKOCTBI0 Kak (YHKIUIO PAacCTOSHMS I OT IIapHKa.
MOJy4eHUH ¥ OKCIUTyaTa- |2 Kpyrislii 1uaeKTpudeckuii uck paguyca R u Toamuas d monspu30BaH CTATHYECKH TaK, YTO HOJISIPH30BaH-
LUK IPOLIECCOB U UHTEP- HOCTb, paBHas P, BCIOAy OJJMHAKOBA U BEKTOP P JIeKUT B 11ockocTy qucka. Halitu HanpsioxkeHHOCTh E anekrpuuecko-
[IPETHPOBATH MMOJIYYCHHBIE |0 HOJIS B LIEHTpe aucka, ecian d << R.
Pe3yJIbTaThl; 3. Haiiti cyMMapHBIil HMITYJIbC 2JIEKTPOHOB B IpsiMOM 1poBojie 1umHsl | = 1000 M, 1o koTopomy Teder Tok | =
- pewiath pusuyeckue 3a- |70 A.
Jladd Ha OCHOBe Teopernde- 4. OneHnTs TeMuepaTypy TKp BEIPOXKICHHS UL KaJHsl, €CIIU PHHSATH, 9TO Ha KaXKIBIH aTOM IIPUXOIUTCS 10
CKHX 3HAaHUI loIHOMY cBOOOHOMY 3J1eKTpoHY. [lmoTHOCTH p Kanus 860 kr/m3.

Bnaners - HaBBIKAMH MCTIONB30BaHus |1. CoOCTBEHHBIN MOTYIPOBOHUK (T€pMaHMi) IMEET IIPH HEKOTOPOI TeMIepaType yIeJIbHOe CONPOTHBIICHUE
6a30BbIX MeTO/10B aHamm3a  |[p=0,480m*M. OnpeennTh KOHIIGHTPAIMIO N HOCHTENEH 3apsi/ia, eCII MOBIKHOCTH bN 1 bp 351eKTpOHOB 1 IBIpOK
BEIIECTB ¥ MaTEepUaJIOB U |cOOTBETCTBEHHO paBHbI 0,36 u 0,16 m?/(B*c).
MPOTEKAIOMUX MIPH UX 2. 3uast pacrnperenenre dn(V) 3JIeKTPOHOB B METaJIIE 110 CKOPOCTSIM, BBIPA3UTh Yepe3 MAKCUMAIIbHYIO CKOPOCTh
MOJy9eHUH ¥ OKCIUTyaTa-  |Umax anekTpoHoB B Metayuie. Meramt Haxoautest npu T=0K.
IL[MH TIPOLIECCOB C KOPPEKT- (3. Bripasuts cpeqHIoo KBaJpaTHIHYIO CKOPOCTD 2JIeKTPOHOB B MeTamte npu T=0K uepe3 MakcuMalbHYIO
HOMW MHTEpIpeTanuel no-  |ckopoctb Umax anexTpoHoB. OYHKIHUIO pacipeneneHust SIEKTPOHOB 10 CKOPOCTSIM CUUTATh U3BECTHOM.
JIy4EeHHBIX Pe3yJIbTaTOB; 4. Merann HaxoauTes npu Temnepatype T=0K. Onpenennts, BO CKOJIBKO pa3 YKCIIO AIEKTPOHOB CO CKOPOCTS-
- HaBBIKAMH PEIICHHs Mu or Umax/2 1o Umax Gosbliie Yrciia 31eKTPOHOB co ckopocTsamu ot 0 1o Umax/2.
MPAKTHYECKUX QU3HIECKUX
3a/1a4.

3HaTh Teopuro mIaHUpoOBaHUSA \llepeuens mem ona npopadomku:

skcnepuMenTa, CrocoOsl
00pabOTKH IKCIIEPUMEH-
TaJbHBIX JAHHbIX; METO/IH-
Ky IPOBEJICHHSI YHCIEHHOTO
9KCIIEPHUMEHTA; HCTOUHHKH
COBPEMEHHBIX TEOpETHYE-
CKHX JIAHHBIX U HCTOPHIO
UX 9BOJIIOLUN

1. CrpoeHne aToMa yriepoaa ¥ MOp(oJIorHsl HCKYCCTBEHHBIX YIIIePOJHBIX MaTepHaitoB. JlnarpaMmma cocTos-
HHS yTIIeposa.

2. KoBaneHTHas cBsi3b, THOpUAM3AIMS CBSA3CH, KpUcTamueckue Gpopmel yriiepoaa. JedexTsr kpucTammye-
CKOH PEILETKH B yIIePOIHBIX MaTepHanax.

3. [TonmydeHue ¥ TpEMEHEHHE YIIIePOIHBIX MATEPHAIOB H KOMIIO3UTOB HA OCHOBE YIJIepoJa.

4. MeTozb! HCCIeI0BaH s CTPYKTYPBI YITIEPOAHBIX MaTEPHAIOB. DICKTPOHHAS MHKPOCKOMHMS. PeHTreHOCTpYK-
[TypHBIE METOJIbI HCCIIEIOBAHNS CTPYKTYPbI YIIIEPOIHBIX MAaTEPHAIIOB.

5. Ananmu3 GpopMsI ipoduiielt TUpPaKIHOHHBIX JTUHAH. MeToIbI ONpeIeIeHNs CTPYKTYPHBIX XapaKTEPHCTHK
mo ¢popme T PAKIHOHHBIX MAKCUMYMOB. METOJI MOMEHTOB.

6. MeToaunka onpezeneHns pa3MepoB 00IacTeil KOrepeHTHOTO PacCessHUA 1 MUKpoieopMariii rapMOHHY e-
CKUM aHAJIN30M IPOQUIIS PEHTTCHOBCKHX TU(DPAKIINOHHBIX JIHHHUIL.

7. MeTOANKY Pa3IOKEHHUS CIOKHBIX IIEPEKPBIBAIOIIKCS ANMPAKIIMOHHBIX MAKCHMYMOB Ha KOMITOHCHTBL.

8. Monenuposaﬂue CTPYKTYPHOI'O YIOPSAAOUYCHUS B YITICPOJHBIX MaTEpHUaIax.

Teopust 3¢ GexkTUBHON cpelpl B HHU3HKE
[KOHZIEHCHPOBAHHOTO COCTOSIHUS
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9. [Mony4eHne HCKYCCTBEHHOTO MOMMKpUCTaITHYecKkoro rpadura. TepmoobpaboTka: kapOoHu3anus u rpadu-
rauust. BiansiHue mpuMeceii Ha rpaduranuio.
10. Kapounuas mozens rpadutanun. Monenn ®panknus u Matiepa-MepuHra.
Ymets CocTaBiATh IU1aH dKCTiepH-  [[Ipumepnolii nepeuens mem pegep 0N N0020MO6KU K NPAKMUYECKUM 3AHAMUAM:
MeHTa, 00pabaTeIBaTh 9KC- (1. ITposiBneHue nedekToB B KONeOATENbHEIX CIIEKTPaX B paMKax TeOpHH d(G(HEeKTHBHOM CpensbL.
HePUMEHTAJIbHbIC IaHHbIE, (2. KonebatenbHble MOJIbI OCHOBHBIX IIPUMECEil B CTPYKTYpe yIiiepoJa.
aHaNIU3UPOBATh PE3yNbTATHl (3. CHekTpocKonus KOMOHHAIIHOHHOTO PACCESIHISI HEOTHOPOIHEIX CPE.
9KCIIEPHMEHTa; OCYLIEeCTB-  |4. Cnexrpockonus nudysnoro paccesaus. Popmyna Kydenku-MyHka HEOTHOPOIHBIX CPeS.
JISTH ITIOMCK HEOOXOIUMOM
JUISL IPOBEJICHUS TEOPETH-
YECKOT'0 HCCIIETOBaHUS
HHOOPMALIMH C HCTIONB30-
BaHUEM PA3INIHBIX HCTOU-
HHKOB; CAMOCTOSTEIEHO
OIIPEENATh 33a4K UCCIIe-
JIOBaHUS
Brnaners Merto/p! IIaHUPOBAHUS, KOHTp 0.IL HE e BOIIP 0CBI
OINTHUMH3ALHHU KCIICPUMCH-
Ta U @aHAJIN3a MOIY4aeMbIX 1. Yto Takoe TIOJOIRION ¢H3M?
PE3yJILTATOB, IOATOTOBKH 2. Karse H3BECTHBI NONHMOp (D HEIE MOgHPHEAIHE YT Iepoga?
MaTepuaoB s myOnuKa-
nmn. HaBeIkaMu UCTIONB30- 3. Famzie BRI #HaETE FTAEpOIHCTEIC HAHOMATEPHANEL?
BaHusg DBM u rio0ansHbIX .
o 4. Uen OTIHYAETCA P EHTTEHOCTY VICTVPHEDT SHAMAE 0T peHTreHodaioporn aHamisa’
cereit U1 moucka, oopa-
00TKH, (PHUITBTPAIMH 1 aHa- 5. [odemy Ha peHTTEHOTH SMM &% THHHHE ECETA ) 3 MEITELY
JIM3a Hay4YHOHM uH(pOpMaIun
Y op fi. Kax pasmep GI0K0E BIHART Ha opuy peduierca?
7. Kanate ged eRTEI CTPYRIVP B IPHECSAT K PasMEITHES pedMeKo0E Ha peHTIEHOT) M
§. SaMeM HYEHEL 3TAI0HEI IPH H3VIeHHH 0bpaioE MeTogoM PCAY
9. Mosmo mi MeTogans PCA HavydaTs CTPVETYPY HE KPHCTAIIMYECKHE Ten?
10. Kar gedermocTe cTpYETYDE] BEIECTEA BIDIACT Ha 60 XEMHYEcKHe H GisHyeckre cEofcTEal
3Hath - OCHOBHbIE YPaBHECHHUS

MaTeMaTHYeCKOH (HH3HKH;

- TOCTAaHOBKHU KPaeBbIX
3a/1a4 MaTeMaTHYECKOM
(uzuxwy;

- OCHOBHBIE METO/IBI pele-
HUA 3a/a49 MaTEMaTHUYECKON
uzuxwy;

- TIOHATHS AIIPOKCHMALIHH,
YCTOWYHUBOCTH, CXOAUMOCTH
MaTeMaTHYECKOH MOJIETH

ﬂepeuenb meopemu4ecKux 60npoco6 K IK3ameny:

OCHOBHBIE YPaBHEHHSI MATEMaTH4ECKOM (HU3MKH.

HauanpHble 1 kpaeBble ycinoBus. KoppekTHOCTb TOCTaHOBKY 3a7a4 MaTeMaTHIECKON QH3UKH.

HpI/IBe)IeHI/IC YpaBHEHUA BTOPOI'O NOPs/IKa K KAHOHUIECKOMY BUY. ypaBHCHI/IC runep60nnqecr<0r0 THIIA.

HpI/IBe)IeHI/IC YpaBHEHUA BTOPOIO MOpsAJIKa K KAHOHUIECKOMY BUY. YpaBHeHne napa6om/lqec1<0r0 THIIA.

HpI/IBC)IeHI/IC YpaBHEHUA BTOPOI'O NOPs/IKa K KAHOHUIECKOMY BUIY. YpaBHeHne SJUTANITHYCCKOTO THIIA.

(ol &) I TN

Beckoneunas crpyna. ®opmyna Jlanambepa.

YpaBHeHm{ MaTeMaTHIeCKON q)HSHKH
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/. Pemenue Janambepa is oJIyOeCKOHEYHOM CTPYHBL.

8. IIpumenenue meroza xapakTepucTuk. 3agada Koru.

0. Meron @ypre. UccnenoBanue konedaHUl CTPyHbl KOHEYHOW JUTHHBI.

10. Merton ®ypbe. UccnenoBanne BEIHYKICHHBIX KOIEOaHUH CTPYHBI KOHEUHOMH JUTHHBL.
11. TenerpadHoe ypaBHeHHE.

12. HccnenoBanue KoneGaHui NpsIMOYToJIbHOW MeMOpPaHBbI.

13. Oynxuuu beccens. Mx coifcTsa.

14. HccnenoBanue koyiebaHuit Kpyriiol MeMOpaHbl.

15. VYpasuenue Anddysun. Anddy3us ¢ KpaeBEIMH YCIOBHSIMH, 3aBUCSIIIMHI OT BPEMEHH.
16. 3anaua lupuxie Juist Kpyra.

17. 3anaya Jlupuxiie Ui BHEIIHOCTH KpyTa.

18 HerotoHoBckuit noreniuan. [IoTeHIManbl pa3HbIX MOPSIKOB.

19 TloTeHnuanbl IPOCTOro U JBOMHOTO CJIOSL.

Ymertsb

- onpenensTh Tu audde-
PEHIMANBHBIX YPaBHEHUIT B
YaCTHBIX POM3BOJHBIX
BTOPOTO HOPSIIIKA;

- IPUMEHSTH METOJ XapaK-
TEPHCTHK JUIS PEIICHHs
MpocTeHInX runepoonuye-
CKHUX ypaBHEHHII;

- IpuMeHsTh MeTox Dypre
st ypaBHeHu# Jlannaca u
Ilyaccona, Bo1HOBOTO
YpaBHEHUS H YpaBHEHHS
TEIIONPOBOIHOCTHY;

- HAXOJUTh PelleHHe BHYT-
peHHell U BHEIIHEH 3a1a4
Jupuxine u Helimana B
KpyTe H IOIYKpYTe;

- (popMyIMpOBATH HAYAIb-
HBIE, HaYaJbHO-KPaeBbIe U
KpaeBble 3a1auH AT OC-
HOBHBIX YpaBHEHHUH MaTe-
MaTH4ecKor QU3UKH;

- CTPOUTH MaTeMaTHICCKHE
MoJIeNH

Ipusecmu k KaHOHUYECKOMY 6UOY, YKA3A8 MUN, Cledyloujue ypasHeHUs:

1. Uy +2Uyy —2Uy; +2Uyy +2U;; +2ZUy =0.

2. Uy +2Uy —4Uy, —6uy, —Uy; +3xzuy =0.

3. Uyy +2Uyy +2Uyy +2Uy, +2Uy +2U,; +3Ug =0.
4. Uyy —Uyt +Uz; —2Up + 2Ug —tuy +2YyzUy =0,

\Pewums credyrowue 3adaqu Kowu 0ns oonomeprozo ypasuenus konedanuil, ucnoaw3ysa gopmyny Jarambepa:

1) Ug —Uy =0, u(x,t=0) =0, u¢(x,t=0) = Asin x;
u(x,t=0) = x2, ug(x,t=0) = 4x;
u(x,t=0) = x?, U (x,t=0) = x;
u(x,t=0) =sinx, u(x,t=0) = 0.

2) Uy —Uy —6=0,
3) U —4Uy —Xt=0,
4) Ug — Uy —SINX=0,

MoYeK paenvl Hyato, d Ha4albHble OMKIOHEHU UMerom ¢0p}%y"

. X
1) Cunyconnet Ug = Asin mT , (N —nemnoe);

\Pewums 3a0auy Kow o kxonebanuu cmpymul O<x<le 3aKpensenHbIMU KOHYAMU, eClu HAYAIbHble CKOPOCMU

2) I1apa6oJibl, OCHI0 CUMMETPHH KOTOPOH clyuT npsmas X = I / 2 , @ BEPIIMHON — TOYKa M (I / 2 ) h) ;
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3) Tomanoii 048, rze 0(0,0), A(c,h), B(I,0), O<c< | . pacemorpers cnysait ¢ = 1 /2.

\Pewiums cmewantvle 3a0auu O ypagHeHUs Menionpo8oOHOCHIL:
1)  Up =Uy. u(0,t) =0, u(z,t) =0, u(x,0) =7 x—x?;
2)  Up = Uy +4U+2c0s? X, Uy (0,t) =0, uy (,t) =0, u(x,0)=0;

) Up = Uy —U+(X—%je‘t, u,(0,t) =0, ux(%,tj:o, u(x,0)=0;

4) U =Uy +U+cost, u,(0,t)=0, ux(%,tJ:O, u(x,0) = cos2x ;

5) Uy =Uy +U+Sin X, Uy (0,t) =0, uy @,t =0, u(x,0) =cosx.
\Pewiumsb Oughgpepenyuanvuvle ypagHeHus SIUNMUYeCKo20 muna.:

1) Haiitu craunonaproe pacnpenenenue remmeparypsl U (X, y) B NIPSMOYTOJILHOI OJJHOPOHOMN IUTACTUHE
G= {O < X<a, 0< y < b }, ecneecroponsl X = A u Y = b HOKPBITHI TETUIOBOM H30JISALUEH,

nBe pyrue cropousl ( X = Ou y= 0 ) OAAEPKUBAIOTCS IPHHYIIEBOI TEMIIEpaType, a B IIACTHHE BBIIEIIACTCS
[TEIIO C MOCTOSIHHOM IUIOTHOCTBIO (.

2) Haiitu craunonaproe pacrnpenenenue remneparypsl U (r, (0) BHYTPHU OECKOHEYHOT0 IIHJIMHAPA pajnyca
rO , €CJIM Ha O/IHOM MOJIOBUHE MOBEPXHOCTH LIMIIMHAPA (0 < (/] <T ) , IOJZICPKUBAETCS TEMIIEpaTypa _TO ,a

Ha IpYyToi MOJIOBHHE (72’ <@p< 27 ) TeMIepaTypa To.

3) Haiitu perienne xpaeoii 3aaum 1uist ypasHeHus [lyaccona B kpyre G= {X 2 + y2 < r02 } ,

Au=-Axy, U =0.
y x2+y2 =12
i i G={l<x?+y%<4
[HaiiTu pemienne kpaeBoii 3a1a4n 111 ypaBHeHUs Jlarutaca B KOJble = { < X<+ y < } ,
Au=0, u =U1, U =Uy.
x2+y2 -1 x2+y2 -4
\Peuwiamo 3a0a!tu, npUMenss meopuio nomenyuala U ypaeHeHus Teﬂb/wemz,ua.
1. HaiiT moTeHIMa 3JIeKTPOCTaTHIECKOTO OISt BHYTPH chephl pajamyca ro , €CJIU MOTEHIM AT chepbl UMeeT
BHJT:

_fug, ecmn 0<O0<7l2,
f(g)‘{o, eciu 7wl2<0<r.

2. Haiitn TMOTCHIUAJI SJIEKTPOCTATHYECKOI'O I10JIS1 BHYTPU HHJIMHApPA
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G ={X2 + y2 < 8.2, O<z< h}, O<z< h}, €cii Ha ero GOKOBOM TTOBEPXHOCTH TOIEPIKH-

Baercs motenmman UnZ , rae Uy = CONSE | a na Topuax 3anano nynesoe snexrpuueckoe nose.
0 0 p y P

Braners - HABBIKAMH IIOCTAHOBKH H 0 |
\Pewums 3a0auy o KorebaHuu cmpyHol < X <\ c3axpennennvivu xonyamu, eciu 6 HAUATLHOM NOTOHCEHUU
MOJICTHPOBAHHUS HH3HUKO-
MaTEMAaTUYCCKUX 3a/1a4; cmpyna naxooumcs 6 noxoe ( UO =0 ), @ HauYAIbHAS CKOPOCL 3a0aemcs POPMYIOIL:

- HaBBIKaMH HCITIOJIb30BaHUSA

MeTozia pasjenenus nepe- (1) uq (X) =0 = const, X € [0, I] ;

MEHHBIX TIPH PELICHUH
KPACBBIX M HAYATEHO- u =00, ecm xela, ], e O<a<p<l,
KpaeBbIX 3a]a4 JUIsl ypaB- 2) 1= 0 ecau X ¢ [ o ﬂ] .
HEHHI MaTeMaTH4ECKOi ! ! !
(usuKw; T(X—X
- CIIOCOBHOCTBIO HCIIONB30- ACOSM, ecim X € [XO -, Xg + al, tne 0< Xg—a
BaTh 0a30BbIE TEOPETUYE- 3) u 1 (X) = 2a
CKH€ 3HaHUSI ULl PEIICHHS 0 ecnm X ¢ [X — . Xn + (X] .
podeCCUOHAIBHBIX 3324 ! 0 10
3Hate - OCHOBHBIE YPaBHEHHUSI ITepeuens meopemuueckux 60npocos K IK3ameny:

MaTeMaTHYeCKOH (HH3HKH;

- IOCTAHOBKH KPaeBBIX
3aJ1a4 MaTeMaTH4ecKoi
uszuxwy;

- OCHOBHBIE METOJBI perle-
HUS 33]1a4 MaTeMaTHIeCKON
uzuxwy;

- TIOHATHS AIPOKCHMAIIHH,
YCTOHYIMBOCTH, CXOJUMOCTH
MaTeMaTHYeCKOH MOJIETH;

2. Ochosube YpaBHEHHUSI MATEMAaTHYECKOH (HH3HUKH.

HauanpHble 1 kpaeBble ycnoBus. KoppekTHOCTb TOCTaHOBKY 3a1a4 MaTeMaTUUeCKON (QH3UKH.
[puBeneHne ypaBHEHNS BTOPOTO HOPsiIKa K KAHOHUYECKOMY BUy. Y paBHEHHE TUIIEPOOINIECKOro THIIA.
[puBeneHue ypaBHEHHs BTOPOrO HOPsIKa K KAHOHUUECKOMY BHIYy. Y paBHEHHE NapaOO0IuIecKoro TUIA.
[MpuBeneHue ypaBHEHHs BTOPOTrO HOPsIKa K KAHOHUYECKOMY BHIY. Y PaBHEHHUE dJUIUITHICCKOTO THIIA.
Beckoneunas crpyHa. @opmyna Jlanambepa.

[IpumMeHeHne MeToaa XapakTepucTuK. 3anaya Kormn.

Meton ®@ypre. MccnenoBanue KonedaHui CTPyHbI KOHEYHOW JITMHBIL.

Dynkimu beccens. Mx cBoiicTra.

MccnenoBanue koneGaHuit Kpyriiod MeMOpaHbl.

TenmonpoBoaHOCTh B 6ECKOHEUHOM cTepikHe. DyHIaMeHTAIbHOE PEellleHHe YPABHEHHS TEMIONPOBOAHOCTH U ero  [METO/IbI MaTEMaTHIECKOH (U3HKH
(br3HUecKuii CMBICIL.

Ymerb - onpenemite Tun audde- |
PEHIMANbHBIX ypaBHEHHUIT B
YaCTHBIX POM3BOJHBIX 3

mropore oo na(bxr), 2) (axr)(kxr), s (ar)coskr, o br/r°, s f(r)F(r). s
- IPUMEHATh METOJI XapakK- F ( f (ar)) ,
TEPHCTHK JUIS PEIICHHS
npocTeimux rimnepGomuue- [[ae A, b , k , d — HE 3aBUCSIIIE OT KOOPAMHAT U BPEMEHH BEKTOPBI, fuaF - npou3BoJbHBIE Tuddepen-

Haiitn HaPsKEHHOCTD JJIEKTPUYECKOI'O IOJIA E , MOTCHITHAJT ¢ KOTOpPOI'o paBeH:

CKUX ypaBHCHHUM, IpyeMble (PyHKIIMH CBOEIO apryMeHTAa.
- npuMeHsTh MeTox Oypbe

st ypaBHeHu# Jlanaca u
Ilyaccona, BOJITHOBOTO TOCTOSHHBIH BEeKTOp?

2. MOXHO 11 CO31aTh B MPOCTPAHCTBE 3IEKTPOCTATHYECKOE MOJIE C HAMPSKEHHOCTHIO E= (a X r) ,Tie d -
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YPaBHEHHUS U ypaBHEHUs
TEIUIONPOBOIHOCTH;

- HaXOJUTh PEIICHNE BHYT-
pPEeHHEel U BHeIHel 3a1a4
Jupuxine u Heiimana B
KpyTe H IOIYKpYTe;

- (hopMyIHpOBaTH HAYaIb-
HbI€, Ha4aJIbHO-KPaeBbIC U
KpaeBble 3a1auu IS OC-
HOBHBIX YPaBHEHUI MaTe-
MAaTHYECKO# (U3NKU;

- CTPOUTH MaTeMaTHYECKHE
MOJICIH.

1. JlokasaTs cieayromnye cBoiicTa aenpra-GyHkunn Jupaka:

1) X0(X) =0, 2 s(ax) = %, 3)

f(X)5(x-a) :% I (a—0) + f(a+0) 5(x-a).

o(x—a)+o(x+a)

4) Oii‘é(a—x)é(x—b)dx:&(a—b), 5) 5(x2 —a?) =

2|al
2. HaﬁTH IIOTCHIIHAJT IlIapa pa):[I/cha R co CHeI[yTOH_H/[MI/[ IIJIOTHOCTSMU :
_ _ _r2 _ _a—r

) p(N)=pg. 2 p(r) =13 p(r)=r2, 2 p(r)=~r 5 p(r)=e".
3. Y6enuthes 4To BRIpaKeHHE

r(r—-r'
£ = [2OC Ty,

Ir—r'|
Y moBreTBOpsieT ypaBHEHHsAIM MakcBesa st 2IeKTPOCTATUIECKOTO HOJISL.
4. IIOKa3aTB q)yHKHHOHaHBHBIe COOTHOIUICHUS IJIs1 FaMMa'(byHKHI/II/I:

) T(z+1) = 2[(2), 2) F(z)r(l—z):ﬁ, 3 222711()I(1-2) = #T(22).

5. Hcnons3yst dopmyiay Ponpura mist momuHoMoB JlexaHapa U UX UHTErpajibHOE MIPeICTaBICHNE, TIPOBEPUTH,
ITO 3TH ITOJIUHOMBI YOBIETBOPSIOT JU(PepeHIIHATLHOMY ypaBHEHHIO

2 — —
A-x9)y"=2xy"+n(n+)y =0, y=PR,(x).
6. IIpuBecTH kK KAHOHNYECKOMY BHJLy, YKa3aB THII, CICYIOIUE ypaBHEHUS:
1) Uyx +2Uyy —2Uy, +2Uyy +2U5; +ZUy =0,
2) Uy +2Uy —4Uy, —6Uy, —U,; +3xzuy =0.
9. Pemmmtsh cnepyrommue 3agayn Korm uis 0IHOMEPHOTO ypaBHEHUs KoJaeOaHuid, UConb3ys Gopmyiy lanambepa:
) Ug —4Uy —Xt=0, u(x,t=0) = x2, u(x,t=0) = x;
) Ug — Uy —SINX=0, u(x,t=0) =sinx, u(x,t=0) =0.

10. Permuts 3amauy Konm o xoneOaHuH CTPYHBI O<x< | ¢ 3aKpEIUICHHBIMH KOHIIAMH, €CJTM Ha4aJIbHBIE CKOPO-
CTH TOYEK PAaBHBI HYJIO, 2 HAYaIbHbIC OTKIOHCHHS HMEIOT (hopMy:

1) [apa6oJibl, OCHI0 CAMMETPHH KOTOPOil ciy)ut mpsmas X = | / 2 , @ BEPIIMHON — TOYKa M (l / 2 y h) )
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2) Tomanoii 048, rze 0(0,0), A(c,h), B(I,0), O<c< | . pacemorpers cnysait ¢ = 1 /2.

1. PCIHI/ITI) CMCIIaHHBIC 3a1a9U Ul YpaBHEHUS TCIUIOMPOBOAHOCTH:
1) Up =Ug —4u,u(0,t) =0, u,t =0, u(x,0)=x%-7zx;
2)  Up = Uy, Uyx(0,t) =1, uqt 30, u(x,0)=0.

2. JlokazaTk yHIaMeHTallbHbIE pelleHus A1 ypaBHeHus Jlamaca (B R 2 u R 3 , COOTBETCTBEHHO): a)
1 1
ur)=—Ir; our)=———.
2r 4rr
3. JlokazaTh (yHIaMEHTaIbHOE PEIlIeHUue
+ikr
€
FU(r)=-
4drr
Jlns ypaBHeHus I eabpMronsua (A +k 2 ) u=0:R 3 .
4. Haiitu norennuan mapa paguyca R co CJIEYIOUIMMH TUIOTHOCTSIMHU:
y  p(r)=pg. 2 p(r)=r.
Brazmers - HABBIKAMY TIOCTAHOBKH H (1 Jloka3saTp cieyronue COOTHOIIEHNMS:

MOJIETUPOBaHUS (HU3UKO-
MaTEeMaTHUYECKUX 3a/1a4;

- HaBBIKAMH HCIIOJIb30BAHMUS
MeTojia pa3JeIeHus nepe-
MEHHBIX IIPH PeIICHAN
KpaeBbIX U HaYaJIbHO-
KpaeBbIX 33134 JJIsl ypaB-
HEHUU MaTeMaTHYeCKOH
¢usnKy;

- CITIOCOOHOCTBIO MCITOJIB30-
BaTh 0a30BbIE TEOpETHYIE-
CKHe 3HAHUS JUTS PEIICHUS
podeCcCHOHANIBHBIX 33724

15 rotgradp =0, 2) rotrot A=grad div A—AA, 3)diviot A =0, 4
divgradp = Ag.

2. Jloka3zath cieayroliee HHTErpajibHOE MpecTaBiIeHue AenbTa-GyHkunu Jupaka:
17 17
S(x) = — je'kx dk = — j e-1kx gk
27 27
—o0 —0

3. Y0enuThcs 4TO BHIpAKEHUE

H(r) _1 MdV’

c r—r'|?
YZIOB.HCTBopﬂeT YpaBHEHUAM Makcgena B CJiyda€ MaroHuTOCTaTUKH.
1. HeHOCpeI{CTBeHHLIM BBIYMCIICHUEM y6e)11xm,c;1 B TOM, YTO B C.Iy4ac MOCTOAHHOIO OJTHOPOJHOTO MArHUTHOTO

IIOJIsT C HAIIPSHPKEHHOCTBHIO H BeKTOpHHﬁ TIOTCHIIUAJT A N y}IOBJTeTBOpS{}OHH/[ﬁ YCJIOBHIO J'IopeHua, MOJXXHO 3aImMcaThb

Beuze A = = (H X r) ,rane I’ — pannyc-BekTop MpoM3BOIBHOI TOUKN HAGTIONEHHSL.

2. BbIuncanTh yacTHBIC 3HAYCHHS l"aMMa-(i)yHKLH/H/II
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2n)!
nIT(n+1) =n! 2 F[l) —Jr. 3) F(n +lj = Jr Q
2 2) 220 nl
6. HpPIBCCTI/I K KaHOHUYECKOMY BUY, YKa3aB THII, CICAYIOIIHUE YPaBHCHUS:

2) UXX +2qu_2uXZ_4UyZ +2LIyt +UZZ=0,
8) Uyx +2Uy, —2Uy +4Uyy +2Uy; +2Uy +2U4, +2Uy =0,

n n-1
k=2 k=1

7) Uy —4Uyy +2Uy, +4Uyy +Uz +2C0s(X)Uy =0,
8) Uyx +Ug + Uy + Uz —2Ug + Uy, + Uy —2Uy, =0,
9) AUy +2Uyy —6U,; +6Uyy +10uy, +4uy, +2u=0,
)
11) SUyy +Uyy +5Uz; +4Uyy —8Uy, —4Uy, —U+Yyz”sin (X) =0,
12) Uyy +Uy; +4Uy, —3X*Uy +ysin(x)u+eY =0.

7. Petunthb cnenyromue 3aaaun Koy 1y1st JByMEepHOTO ypaBHEHHs KoieOaHuid, ucnons3ys Gpopmyny I[lyaccona:

1) Ug —Uyxy —Uy =2, U(X,y,t=0) = X, ur(x,y,t=0) =vy;
2) U —Uyxx — Uy = BXyt, U(X, y,t=0) = x2-y? ug(x,y, t=0) = xy;

8. PermmTh 3a1a4y 0 KOJIEOAHUHU CTPYHBI 0 < X< I C 3aKpETUIEHHBIMHU KOHIIAMU, €CJIM B HAYaJIbHOM TTOJIOXKE-

HIM CTPYHA HAXOJHUTCS B IIOKOE ( UO =0 ), @ HagaJIbHAsI CKOPOCTH 3a1aeTcst popmynoii:
1) Uy (X) =g =const, x €[0,1];

D Un = vg, ecmu Xe[a,f], tme O0<a<p<lI,
"M=10, ecm x¢le, B];

9. Pemmth CJICAYIOLIWE CMEIIAHHBIC 3a1a49U U1 YpaBHCHUSA KoJie0aHM:
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) Uz —Ug =0,u(0,t)=0, u@®t) =0, u(x,0)=x?—-x, u;(x,0)=0:;
) Ug —Uy —4Uu—4sin?x=0,u,(0,t)=0, ux(%,t):o, u(x,0)=0,
Ut (x,0) =0;

10. PenmuTh cMelIaHHbIE 334891 UTsI YPABHEHHS TEIUIOMPOBOAHOCTH:
1)  Up =Uy. u(0,t) =0, u(z,t) =0, u(x,0) =7 x—x?;
2) Uy = Uy +4u+2c0s2 X, Uy (0,t) =0, uy(7,t) =0, u(x,0)=0;

3) Ut = Uxx —U+(X—%je_t, uy(0,t) =0, ux(%,t)zo, u(x,0)=0;

11. Haiitu craunonaproe pacnpenenenue remmeparypsl U (X, y) B NIPSMOYTOJILHOI OJJHOPOHOMN ITACTUHE
G= {O <Xx<a, 0< y < b }, ecneecroponsl X = A u Y = D noxpsiTer Temnopoit monsmmei,

nBe pyrue cropousl ( X = Ou y = 0 ) OAAEPKUBAIOTCS IPHHYIIEBOI TEMIIEpaType, a B IIACTHHE BBIIEIACTCS

[TETTO ¢ MMOCTOSTHHOM IJIOTHOCTHIO g.

12. HaiiTH peluenye kpaeBoit 3a1aum s ypasnenus ITyaccona B kpyre G = {X 2 + y2 < r02 } ,

Au = —-Axy, u‘ Rey? 12 =0

13. Haiitu pemenne kpaeBoii 3a1auu i ypapHeHus Jlamnaca B Kouble G= {1 < X2 +Y 2 <4 } ,

Au=0, u =Up, U =U>.

x2+y2 -1 X24+y2 =4
14. Haiiti moTeHIman s1eKTpocTaTHyeckoro nons BHyrpu cdepsl pamiyca Iy, ecnn norennman chepsi nmeer
BHT:

_fug, ecmm 0<O<7l2,
f(e)‘{o, ectu 7ml2<0<r.

15. Slnpo ypaBHeHus BonbsTeppa nepBoro pona umeer Gpopmy k (X - t) . Ilpenmnomnaras, gyro Tpedyemble nmpeobpa-
y+io
1 F(s)
30BaHMs CYIIECTBYIOT, TOKA3aTh, 4TO Q(X) = — —_— eXp(KS)dS ,tne F (S) n K (S) -
2m 4 K(9)
v

—lo0

M3o6pa>l<em/m OpUT'HHAJIOB f (X) n k(X) , COOTBETCTBCHHO.
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OIIK-4: cioco0HOCTHI0 MOHUMAT
HH(popManHOHHOH §e30IaCHOCTH

b CYHIHOCTH H 3HAYEHHE P[qu

OpMallU¥ B PasBUTHHU COBPEMEHHOI'0 06[IleCTBa, O0CO3HABATb OMMACHOCTD M YIPO3Yy, BOSHHKAIOLIHE B 3TOM IIpouecce, €00/II01aTh OCHOBHbIE Tpeﬁonamm

3Hath

OCHOBHEIE OIIpeIeIeHUs U
MOHATHS HHPOPMATHKH,
BBIJICIIATH UX CTPYKTYPHbIE
XapaKTEePUCTUKN; OCHOBHBIC
METOJIbI U CpencTBa cOopa,
00paboTKH, XpaHEHHUS,
repesavn ¥ HaKOIUICHHS
uH(OpPMALNK CPEACTBAME
BT;ocHoBHbIE TpeOOBaHUS
nH(OpMaLOHHOH 6e30-
IACHOCTH

Iepeuens npumepHbIX meopemuiecKkux 60nPocog K 3auenty:

1.INousTHe NHbOpMaLMH, HHGOPMALHOHHOTO MpoLecca, HHGOpMAaTHKH. EXMHULBI H3MepeHus HHPOpMaLui
2. AnropuTM™, UCHOJIIHUTEIb, cpesia ucroaHuTens. CBOMCTBa alropurma

6. KomrbroTepHbIe BUPYCHI: OIPEAeICHHE U KIacCH(pUKALS

7.AnTHBHpYCHBIE cHcTeMbl: OnpeneneHie 1 GyHKIHH

MapopmaTHka

VYwmers Haxoxuts 1 06cyxnath Ipumepnvle npaxmuyeckue 3a0anus 01 3a4ema u 60NPOCHl K CEMUHAPY:
croco0bI 3P ek THBHOM BeraucinTs 3HaueHus QyHKImE Ha oTpeske x[1[2; 2] u noctponts rpadux
06paboTku nHGOpMALHH 142
<
cpencteamu CBT ¢ yueTom T r<0
TpeOoBaHuii vHPOopMany-  |¥ = 2
OHHOM 0€30M1aCHOCTH; 00b- e (I), x>0
SICHSATH (PacIo3HaBaTh) 3+x
Pa3ITIIHEIE TIOTXOIBI K 3.Maremarudeckuii maketr Maple. Berauciute onpenendrens 4eTBEPTOro MOPSIKA MATPHIIBL: TYTEM OHMKEHHUSI
PEIIICHHIO 33141, TIpHMe- mopsiaka (mpeBapyuTeIbHO MOMy4YNB MAKCHMAaIbHOE KOJIHYECTBO HYJICH B CTPOKE MM CTONOIIE); ITyTEeM IIPUBEICHUS
HSTh OCHOBHBIE aropuTMbl  (OTIPEACIUTEIS K TPEYTOJILHOMY BULY.
undopmaruky; npumensts |8 7 2 0
3HAHUSI B 00JIaCTH I/IH(bovp- 8 2 4 3
MaIMOHHBIX TEXHOJIOTHI Ha
MEXJUCIUTLTHHAPHOM 5 10 1
YPOBHE; 3 7 2 -2
Bnaners IMpakTiueckumu HaBbIKaMK  |[Ipumepibie membl K CeMunapam u 3a0anui OpHBIX P

HCTIONB30BaHNs HHpOpMa-
LHOHHBIX TEXHOJIOTHI Ha
JIPYTUX TUCHUIUIMHAX U Ha
BEIYUCIIUTEIBHON MPaKTH-
Ke; MeToJIaMu 00paboTKH,
XpaHEeHHs, Iepeiaunl 1
HaKOIUICHUS HH(POPMAIIUH
cpenctBamu BT; Bozmox-
HOCTBIO MEXKANCIUILTHHAP-
HOTO TIPHMEHEHHS HAaBBIKOB
HCTIOJIb30BaHUsI HHPOpMa-
LHOHHBIX TEXHOJIOTUH C
y4eToM TpeOOoBaHHI NH-
dopmarronHoii 6e3omnac-

HOCTH, OCHOBHBIMH MCTO-

r
1. Tema cemuHapa ¢ moaroToBKoit mpesenTanuu: O630p NMpoheccHOHATBHBIX HHTEPHET PECYPCOB aHTI0SI3bI9HOTO

MHTEpHETa. AKTyaJbHBIE JOCTHKEHHUS U Pa3padOTKH
2.ITepeBox npo¢eccHOHATBEHBIX TEKCTOB B IIPOTrpaMMaXx-TIepeBOJIHKAX
3. IloaroroBka goKIana M npe3eHTanuu 1mo TeMe: CpaBHUTENBHBII aHAIH3 AaHTHBUPYCHBIX CHCTEM

00pazosamenbHOU NPOSPaAMMbL
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JIaMH peLleHuUs 3a1a4 B
obnacT HHPOPMATHKH;
POdeCcCHOHAIBHBIM SI3bI-
KOM IpeIMETHOM 00J1acTi
3HaHHUS;

[TponBmxeHNEe HAYYHON MPOTYKIIH

3Hath -3HaueHnn nHdopmaru B (Teopemuyeckue 8onpocul:
Pa3BUTUH COBPEMEHHOTO 1. IToHsTHE M IPABOBOE COJIEPIKAHUE PE3YIbTATOB HAYYHON U HAyYHO-TEXHUUECKOH JeATEIbHOCTH.
o0mecTBa; 2. Buabl 0XpaHHBIX JOKYMEHTOB HHTEIUIEKTYaIbHOH COOCTBEHHOCTH.
-METO/BI M CPEACTBA MONy- (3. Bl HAyYHO-TEXHHYECKUX YCIIYT.
YeHus1 nHHOpMALHY; 4. IToHsiTe U300peTaTesibCTBa U U300PETEHUS.
- OCHOBHBIE c110c00BI Xpa-  |5. IToHsTHE H300peTaTenbCTBA N MOJIE3HON MOJICIH.
HEHUS ¥ 00pabOTKH HH- 6. 'ocymapcTBeHHas! perucTparys HaydHbIX Pe3yJIbTaToB.
hopmariu; 7. OCHOBHBIE 11€/IM ¥ IPUHIHIIBI TOCYAAPCTBEHHOI HAYYHO-TEXHUYECKON MOIUTHKH.
- OTACHOCTHU U yTPO3BI 8. ©OpMEBI TOCYIapCTBEHHOH MOANEP)KKH HHHOBAITHOHHON JIEATEILbHOCTH.
nH(OpMaLOHHOH 6e30- 9. HerpamuuuoHHbIe MEphI TOCYAapCTBCHHON ITOIEPIKKH.
MACHOCTH. 10. OcHoBHOE conepskanue (enepanbHOro 3akoHa «O HayKe U roCyAapCTBEHHON HAyYHO-TEXHUYECKON MOJTUTHKEY.
11. OcHOBHOE conepxaHue (enepaabHOro 3aK0Ha 00 HHHOBALIMOHHOMN NS TENBHOCTH U O TOCYapCTBEHHON HHHOBA-
IMOHHOM IOJIMTHKE.
Ymers - paboTaTh C TPAIUIUOH-
HBIMU HOCHTEJISIMU HHDOP-
Maluy;
- co3aaBaTh 6a3bl JAHHBIX U paxmusecrue sadanus:
pagoTas ¢ HuMH; IMoxroToBKa TOKIATOB-TIPE3EHTAINIT Ha IIPEUTOKEHHBIE HIIH CAMOCTOSTEIbHBIE TEMaTHKH:
;};g:r:l;ﬂ;fogaggﬁzfﬂ st 1. Oprauusauus u TIAHUPOBAHE MPOBIIKEHIS TOBAPA 1 MYTH Ero COBEPIICHCTBOBANM.
pellenHs MpodeccHoHATS- 2. dOpMBI TOCYAaPCTBEHHON TIOJUIEPHKKH HHHOBALHOHHOI JESTENLHOCTH B Poccum.
. 3. OcoOEeHHOCTH HayYHO-TeXHUUEeCKO MOMUTHKH B Poccmiickoit denepamnmm.
HEIX 33118, 4. ITops0K ¥ OCOOCHHOCTH BBITIOJIHEHUSI HAYYHO-HUCCIIEOBATEILCKUX Pa0OT O rOCyIapCTBEHHBIM KOHTPAKTaM U
- 3 (heKTHBHO HCTIONB30- rparTam.
BaTh KOMITBIOTCP JIA PCA- |5 HopmaTHBHO-TeXHHYECKas JOKYMEHTAIHS B 00JIaCTH HHHOBAIIMOHHON HAyYHO-TEXHIUYECKOH AesTEBHOCTH.
CTaBJICHUS IOCTYITHOM 1
MOHSTHOU (hopMe pe3ybTa-
TOB CBOEH Tpo(eccHOHAb-
HOM JIeITEILHOCTH.
Brazmers - TIPEJICTABIICHHEM O BO3-

MO>KHOCTH HCIOJIb30BaHHS
nH(POPMAIMOHHBIX TEXHO-
JIOTHIA;

- HaBBIKAMH HCIIOJIb30BAHHsI
MIPOTPaMMHBIX CPEACTB IS
penreHnst npogeccuoHab-
HBIX 3a71a4;

- HaBBIKAMH PaOOTHI C UH-
hopmarueii B rimodanbHBIX
KOMITBIOTEPHBIX CETSIX;

- HaBBIKAMH Pa0OOTHI C KOM-
IIBIOTEPOM KaK CPEICTBOM

Teopueckue (UHOUBUOYANbHBIE) 3A0AHUL:

1. Ananutnueckuii 0030p rocy1apCTBEHHOW HayYHO-TEXHUYECKOH MOIUTHKU Poccun.

2. AHaIMTHYECKUii 0030p TOCYIapCTBEHHOH HHHOBAIIMOHHON MOJINTHKH.

3. OcOOEHHOCTH MPUMEHEHUS FOCYIapPCTBEHHON HAyYHO-TEXHUYECKON (MHHOBAIIMOHHOM) MMOJUTHKH Ha TIPAKTUKE
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ymnpasieHus: nHopmanueit.

3Hath

OCHOBHBIE TIOHATHS MH-
(hopMaTHKH: JaHHBIE, MH-
opmarms.

IpuHuuIBEl paboTH! BHIYKC-
JINTENBHBIX MALIH U CETeH,
OCHOBHBIE MEXaHH3MbI
YIPaBJICHUS PECypcaMu
BBIUHCIINTEIEHOMN CHCTEMBL.
OcCHOBHBIE (HaKTOPBI,
BIIMSIOLIIE HA PA3IINYHbIC
XapaKTEPUCTUKU BHIYUCIIH-
TEJIbHBIX MAIIIMH, H CETCH;
KJTaCCU(UKALIMIO, XapaKTe-
PHCTHKH.

TIpHHLKIIB! OpraHU3aALN
BBIYUCIIUTEIBHBIX CUCTEM,
IIPOLIECCAMH, BBOIOM-
BBIBOJIOM HH(OpMAIy,
(haisIOBBIX CHCTEM, TTAMSITH.
IIpuHuuIE! CO3aHMs JI0-
KaJIbHBIX BBIYUCIIATEIBHBIX
CeTeH ¢ 3aJaHHOM TOIOJIOTH-
eil.

OcHOBHEIE TPeOOBAHNS K
uHbOPMAIMOHHOH Oe30mac-
HOCTH

\ITepeuens meopemuyeckux 60npocos K 3auémy

- OCHOBHBIE TOHATHST MH(OPMATHKHU: JaHHBIE, HHOOPMALTHS.

- ITpuHIHMITE! PaGOTHI BEMUCIMTENBHBIX MAIIMH U CETeH, OCHOBHBIC MEXaHM3MBI YIIPABIICHUS PECypCaMy BEIYHC-
UTHTETEHON CHCTEMBL.

- OcHOBHBIE (paKTOPBI, BIMSIONINE Ha PA3INYHbIE XapAKTEPUCTHKH BHIYUCIUTENBHBIX MaIlIMH, H CeTeH; KIIaccH-
(bHKaIMIo, XapaKTePHUCTUKH.

- ITpuHIMITE! OpraHU3aIMH BBIYUCIUTEIBHBIX CHCTEM, IIPOLIECCaMH, BBOJOM-BBIBOAOM HH(OPMAIHH, (aiiIOBBIX
CHCTEM, TAMSTH.

- ITpHHIAITBI CO3aHNS JTOKATBHBIX BEIYUCIIHTENBHBIX ceTeil ¢ 3aJaHHON TOIOJIOTHEH.

(OcHOBHBIE TpeOOBaHKS K HH()OPMALOHHOH 6€30I1acHOCTH

IBerunciautenbHbie MallluHbI, CACTEMBI 1

CCTHU

YMets

TTonp30oBaTbCss HHCTPYMEH-
TaJIbHBIMU CPEICTBAMHU
Windows.

Co31aTh KOMaHHbIH (aiin
C UCTIONB30BaHUEM YIIPaB-
JISTFOIIMX KOHCTPYKIIHH,
HCTIONB30BaTh KOMAHBI
YIPpaBJICHUSI CUCTEMOIH,
TI0JTb30BATHCS AIEKTPOHHOU
cnpaBo4HOH ciyx0o0i OC.
PazpabatbiBaTh, TECTHPO-
BaTh M OTJIQXHUBATh dpdek-
TUBHBIE AIITOPUTMBI U IIPO-
IPaMMBI C HCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHH.
OpraHu30BBIBaTH COBMECT-
HYI0 pabOTy HECKOIBKHUX
BBEIYUCIIUTENBHBIX CHCTEM
110 JIOKAJIbHOM CETH.

Ipumepuvie npakmuueckue 3a0anusn Ona 3auéma:

1. OueHNTH MaKCHMaJIbHBIH pa3Mepa cetn Ethernet
2. OcyIIeCcTBISITh MOMCK U YCTAHOBKY aHTHBUPYCHBIX IPOrPaMM
3. OmnpenernsiTh XapaKTepHCTHKH 3aIIOMHHAIONINX YCTPOHCTB: OCHOBHBIE XapaKTEPHCTHKH 3aIIOMHHAIONIIX

YCTPOMCTB, HX KIACCU(pUKALS, HEPapXUIECKOe IIOCTPOSHNE 3aIOMUHAIONINX YCTPOHCTB coBpeMeHHBIX DBM, mo-
ctpoenue 3Y 3amannoi opranusanuu Ha BUC 3V pasnuynoro tumna.

4. ITocTpoiiTe TOrHYECcKUe CXEMBI, COOTBETCTBYIOLINE JIOTHIECKUM BBIPAXKESHUSIM M TaOJIUIBI HCTHHHOCTH:
5. IocTpoiite nOoruueckoe BEIPaKEHUE W TaOIMIBI HICTHHHOCTH MO JIOTHYECKOH cXxeme:
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V4uThIBaTh TPEOOBAHHS K

UHPOPMALMOHHOM 6e30- « | -
TacCHOCTH :

e
o~

Bnagers Hasbikamu paGoThl B ceTH  |3adanus na peuienue 3a0a4 u3 npoheccuonanbHoil 00nacmu, KOMNICKCHbLE 3A0AHUA:
HHTepHer, HaBBIKAMH pa- |- Tlouck 1 ycTaHOBKA OMCKOBBIX CHCTEM
GOTbI ¢ OnepaLHoHHOI - Onenuts 5GPeKTUBHOCTL PAOOTH! BHIYUCIUTENLHBIX MALIMH U3 YUCIIA HAlJIEHHBIX B MHTEpHETE
CHCTEMOH - Hactpouts coBMecTHY0 paboTy KOMITBIOTEPOB
Hagprkamn anamisa u - Tlocrpouts O3V ¢ oprauusanueii 8K*8 paspsiios va BHIC ¢ opranusauueii 1K*8 pa3psiios.
OLICHKH (P (HEKTHBHOCTH A1 MR DO A1 ME Dol
(DYHKILIMOHUPOBAHUS BbI- 0 o — 4 o
YHCIIUTEIbHBIX MAIIUH, €€
KOMIIOHEHTOB, CETMEHTOB 7 [Ib — — 12 []} [
cetu
Hasbikamu HacTpoiku [[::I —_ DUI
CETEBBIX CEPBHCOB H MPO- 1 - —_ ]
TOKOJIOB JJI1 COBMECTHOI
paboThI KIIHEHTOB 7
T T

a) Q)
3HaTh TeopernuecKre OCHOBBI M3y4enne ycioBuii paboThI, IPHHIUIIOB OPTaHU3aAMH U YIPESAUTEIBHBIX JOKYMEHTOB (PH3HKO-XHMHUIECKOM
OpraHM3aluH, IUIaHUpoBa-  [maboparopuu ¢unana «L{eHTp TUrHeHbl U SMUIEMUONIOTHI» B T. MarHUTOropcke
HUH U [IPOBEACHUS HayY- TexHKKa 0€30MaCHOCTH IPH PabOTE B XUMHYECKOH JTabopaTopun
HBIX UCCJICIOBAHUI TpeOGoBaHUs 6E30MACHOCTH Epe/ HAYaJIoM PaboThI:

[Mepen HagaoM paGOTHI ONETH CHELOIEXKTY, TONTYIUT HAPS 3aJaHUe, IPOBETPUTH TOMEIIEHIE, BKIIIOYNTD
BEHTWIISAMIO Ha 5-10 MUHYT.

ITpoBepHUTH HCIPABHOCTH BCEX HEOOXOAUMBIX JUTSl paboThI MPHOOPOB, HATNYHE H COCTOSTHHE CPEICTB KOJUIEKTHBHON
M MHIMBUTYaJ bHOH 3alIUTEL, EJOCTHOCTD 3a3eMJICHHSI, HAJIMYHME IPOTHBOIOKAPHOTO 000pYyI0BaHHSI.
[Mpone3nH(pUINPOBATE IOBEPXHOCTH PAOOYUX CTONOB 3% PacTBOPOM XJIOpaMUHA. B G0Kcax BKIIOUHTH
bakTepunuaHbIe TaMibl Ha 30 MUHYT.

O Bcex 00HAapyYEHHBIX HAPYLICHUIX U HEHCIIPAaBHOCTAX 000PYyIOBaHMs (YCTPOHCTB, IPHUCIIOCOOICHUIH,
MHCTPYMEHTA), CPE/ICTB 3aILUTHI, HECUACTHBIX CITydasx, BHE3AIHOTO YXYAICHHS COCTOSHUS pabOTHHKA HEOOXOINMO
Ha4aIbHUKY

|YyeOHast - NpakTHKa 10 MOTyYEHHUIO TIep-
[BUYHBIX MPO(ECCHOHATLHBIX YMEHUH
[HABBIKOB




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

YMerb: IIpumeHsTh NOJTy4EeHHbIE
3HAHMS JUIS QHAJIN3a 3ananue
mpo06iIeM COBpEMEHHOU B KIaccHYecKHX METOAaX XMMHYECKOr0 aHaIN3a HCIOIb3YIOTCS MIIH Macca ocaka (TpaBUMETPHUYECKII METOR), HiIN
(U3KKH, IPUMEHATH 00beM peakTHBa, U3PACXOJOBAHHBIN Ha PEAKIMIO (THTPUMETPUICCKUI aHATIU3).
HOJTyYCHHbIC 3HAHUS IS
aHanu3a npoodieM 1. Kax 5Tu XuMuueckue MeToIbl aHaIIN3a YIO0BIETBOPSIOT 3aIIPOCHI IIPAKTUKH?
COBPEMEHHO# (PH3UKH B 2. Kak cHH3UTH mpefen obHapyxenus g0 10°-10'°%.?
npouecce 3. Kakumu meroznam 310 noj cuity?
9KCIIEPUMEHTAIBHON
HCCIIEI0BATENILCKOM
padoTsl
Brazers: Criocobamu rcrionb3oBanus |HaBbIkn, ITOMydeHHBIE IPH U3YYESHHH YKCIIEPHUMEHTAIBHOH CIIEKTPOCKOINH, TPUMEHHUTS [UIS HAIICAHHS pedepaTos,

MOJTy4eHHBIX 3HAHUM JUIS
H3Y9eHUS IPOPUIBHBIX
JUICITAIIIAH

Imok1a710B, KypcoBbix pabot u BKP

TIoAroTOBUTB AOKIIAL-TIPE3EHTALMIO Ul CEMUHAPCKOIO 3aHATHSI 110 TEMeE:
1. CiekTpockomnusi. DMUCCUOHHBIN CHIEKTPAIbHbIA aHAIN3

2. CriekTpockonusi. ATOMHO-a0COpPOIMOHHBII aHAIH3

3. ®orokonopumerprs. MoneKyIsIpHO-a0COpOIMOHHBIH aHAIN3

3. diyopumerpus

4. Hedenomerpus u TypOuauMeTpust

5. JIFOMUHECLIEHTHBIN aHaIu3

6. Konnykromerpuueckuii ananus (1o 3JIeKTPOIPOBOJHOCTH)

7. IloTeHIMOMETPUS U TOTEHIUOMETPHUECKUI aHATIN3

OIIK-5: ¢cnoco0HOCTLIO HCMOJIL30BATH OCHOBHBIE METO/IbI, CIIOCOOBI H CPEICTBA NOJTyYeHHsl, XDAHEHHUS], TepepadoTKH HH(OPMALMH U HABBIKH PA00THI C KOMIIBLIOTEPOM KaK CO CPeACTBOM yNpaBJieHus HH(opManu-

eil
3HaTh Ipasuna o6pabotku Tex-  [ITepeuens npumepnsix meopemuueckux 60npocos K 3aueny:
CTOBOI MH(OpManu B 30Tams! co3ganus 1 popMaTHpOBaHU TeKCTOBOTO JokymenTa B MS WORD
nporneccope MS WORD; 4 MS Excel: coprupoBka i GpuiIbTpanus JaHHbIX, GOPMYJIBI, CTaHAAPTHBIC GyHKINH, anpecanus. Macrep JuarpamMm
npasuia o0paborku Ta6-  [5. Powerpoint: stamsl coznanus u ohopMIICHHS CIIaiI0B
JMYHON NH(pOPMAIIH B
nporueccope MS Excel:
npasuiia 00pabOTKU MyJIb-
TUMeIMHHONW HH(pOpManuH
B MS powerpoint
Vmerb Ipumensts MS Office B Ipumepnvle npakmuyecKkue 3a0anus 01 3a4ema U 6ONPOCsl K CeMUHApy:

TpoIiecce N3ydeHNUst APYTHX
JIUCLHUILIMH: 00CYXAaTh 1
aHAIIM3UPOBATh IIPUEMBI 1
METO/IbI 00pabOTKH HH-
(opmaru paznuuHbIX
TUIOB; BEIOMPATh P Pek-
THBHBIH c110c06 00paboTKH
UHpOpPMALIUK CPEICTBAMU
MS Office

1. Odopmute pedepaT Ha 3agaHHYy0 Temy no TpedboBanusM MI'TY um I'.1.Hocora
2. 1.Bvidenume smanvl peutenus 3a0ayu, onpedeume u 060cuyime (hghexmuenviil cnocob peuteHus
Boryuciums snauenue ynkyuu:

|, -sth x+— | ecti x> J.

[ ]

| b - ecqu w2

I"0e al — nepevlii nonoscumenviolii snemenm maccuea a(10), bl — nepeviii ompuyamenvuwlil snemenm maccusa

b(lZ) Haxooicoenue nepeo2o NOJOHCUMENbHO20 UL OMPUYAMEIbHO20 dNeMEeHMa MACCU8a Op2anu306ams C UCHOJb-

IMapopmaTHka




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm

00pazosamenbHOU NPOSPaAMMbL

soeanuem Gynkyuu. 3navenus 31eMeHmMo8 MAccuBos NOLYYeHbl CIYHAliHbIM 0Opasom.. Beoo x ¢ knasuamypuol

Bnagers Hasbixkamu komiiekcHoro  |[IpumepHoie memol K ceMunapam u 3a0anuil )PAMOPHBIX D
MIPUMEHEHUS [IPOrpamMM 1/1an rpadudeckuit haiis, NpeACTaBISIIONIN cO00i Pa3BOPOT KypHAIBHOM cTpaHHIbl. CBIMUTHPOBATH €ro,
nakera MS Office st MoMB3ysiCh pa3aMIHBIME Iporpammamu MS Office
peLIeHUS Pa3IMYHBIX 33124
3HaTh: bazoBble noHATHUS O BIUKC- |[[Tepeueny npumepHbIx meopemuyecKux 60npocos K IK3amemy
JIUTENBHBIX MAIIMHAX U Bananue 1. 3anonauTe TabaMIy «OCHOBHBIC YCTPONUCTBA BBOJIA - BHIBOJIAY
JIOKQJIBbHBIX CETSX, UX Ha- CkopocTtb
3BaHUs HAa PyCcCKOM U MHO- |Ha3BaHue Hanpagaernne nepeaayu JaH-
nepenavyu TaHHbIX L
CTPaHHOM SI3BIKAX. nbIx (Ko6aiit/c)
OnepanyoHHas cucTeMa KnaBuatypa
kommbroTepa Windows. MBpi1ib
TenaeHuMu U UCTOPUS ["os10coBOIi BBOJ
Pa3BUTHUS KOMITBIOTEPHBIX  [CKaHep
TEXHOJOTHI U METOJI0B ["0J10COBOIi BBIBOJL
obpabotku nadopmaruy.  |CtpyiiHBII IpHHTEp
JTasepHblii IpuHTEP
padudeckuit gucruieit
Onrryeckuii JUCK
IMarHuTHasi JIeHTa
IMarHUTHBIA JTUCK
Ymers: Beinenste 6a30BbIe d11e-
MEHTBI KOMITBIOTEPA HX
Ha3BaHMS Ha PyCCKOM U
HHOCTPAHHOM SI3BIKaXx. UIpumepnole npakmuueckue 3a0anus 0ns IK3amena IBBIYMCIIUTEIBHBIC MAIIHHBI, CHCTEMBI U
BBISBISITS THITHYHBIC DIe- [~ C nOMOIIBIO OJTHOH U3 MTOUCKOBBIX CHCTEM HaiuTe HHPOPMALIUIO O HECKOJIBKUX TBEPJIBIX AUCKAX U 3aHE-  [CETH
MEHTEI KOMITBIOTepa 1 cuTe ee B TAOIUILY
BHJICTh UX HEJIOCTATKU U - OcyIiecTBHTE MOUCK ApaiiBepa AJIst 3TOTO YCTPOicTBa
MPEUMYIIECTBA. - Ipennoxure anbTepHATHBHBIE BAPUAHTHI TBEPABIX IICKOB B TaHHOH IIEHOBOW KaTErOpHH C JTy4IIHMH T1apa-
IpoexkTHpOBaTh U KCIUTya- |METpaMH
TUPOBAThH JIOKAJIbHBIC BBI- |~ C IOMOIIBIO OTHOH U3 TIOMCKOBBIX CHCTEM HaiIuTe HH(OPMAIIMIO O BHEITHUX HAKOIUTEISX U IPOU3BECTH
YHUCIIUTCIIbHBIC CCTH. CpaBHEHHUE JAaHHBIX 110 KaTeropusiM: EMKOCTb IaMsATH, IEPBUYHAs TAMATh, BTOPUYHASI TAMSTh, pe3epPBHOE XpaHEHUE
IIpuMeHATs MeTOIBI IPo-
IrpaMMUPOBAHHS Ha SI3BIKE
ITackanb
Brnaners: Haspikamu paboThI B ceTn

NuTepner, HaBbIKaMH pa-
OOTHI ¢ ONEPALIOHHON
cucTeMon

HaBbixamu ananusa u
oneHkH 3 dexTHBHOCTH
(YHKIMOHUPOBAHYS BBI-
YHCIIUTETbHBIX MAIINH, €e
KOMIIOHEHTOB, CETMEHTOB
cetu

3adanus na pewienue 3a0ay u3 npogeccuonanbHoii 001acmu, KOMRIEKCHbIE 340aHUA
3ananue 1. OcymecTBUTH NOAKITIOYEHHE K KOMITBIOTEPY NMepU(EpHITHBIX yCTPOICTB
Bananne 2. OcyIecTBUTh HACTPOHKY pabOTHl KOMIIBIOTEpA B JIOKAJIBHOH CeTH

Bananue 3. Ynanute nepudepuiinoe odopynosanue (npunrep) us peecrpa OC

3ananue 4. OcymecTBUTH MONUCK M YCTaHOBKY JApaiiBepa neprpepritHoro 060py1oBaHus
3ananue 5.0cylIecTBUTh HACTPOHKY PabOTHI MPUHTEPA, KaK CETEBOTO YCTPOHCTBA




CmpykmypHblil 91emMeHm Mhanupyesie pesywomamot oGyuenus CmpyxmypHbiil anemenm
KoMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
Hasbikamu HacTpoiku
CETEBBIX CEPBHUCOB M MPO-
TOKOJIOB JJII COBMECTHOIT
paboThI KIIHEHTOB
3HaTh ° Metompl, criocoGer  [[IPMMEPHEIS BOIPOCHL K 9K3aMEHY:
¥ CPE/ICTBA TIOMyHCHHS 1. Ilens MaTeMaTHUECKOI 0OPAOOTKH Pe3yIbTaTOB dKCIICPHUMEHTA; BU/IbI n3MepeHNi 1 IPUIHHBI OMINO0K;
uHbopMAaLHY; 2. Tunbl olIHOOK U3MEPEHUs], CBOMCTBA CITyYailHBIX OIIHOOK.
3. Haunbonee BeposTHOE 3HaAUCHHE U3MEPSAEMOI BEIMUNHBL.
o Bo3moxHoCTH o o
4. JloBepHUTeIIbHBII HHTEPBAII CIIyJaifHOI BETHINHEL
KOMIIBIOTEPA Kak CpeﬂCTBaV. 5. OreHKa TOYHOCTH U3MEPEHUH.
ypaBJieHus uHpopyanmel; 6. JloBepHUTeIIbHBII HHTEPBAII U JOBEPUTEIbHAs BEPOSITHOCTb.
i Merozgl, crioco6sr 7, OG6Hapy>xeHue pomaxos. [Ipasusa okpyrJieHUs Yuce.
U CPEICTBA, XPAHCHUS U 8. OmuOKH KOCBEHHBIX U3MEPEHUM.
nepepaboTKH HH(POPMaLIUH.
Ymerb ° onb30BaThes [TpuMepHbIe NPAKTHYECKUE 3a1aHUs K IK3aMEHY:
KOMITBIOTEPOM KaK CPEACT-
BOM MOJTy4eHus HHpOpma- 1 Paccunrath aucnepcuio, CpeaHeKBapaTUYHON OTKJIOHEHHE U CpeiHee Ul 3aJaHHOr0 Habopa pe3ysbTaToB
UM, M3MEPEHUI:
®  [Iomsosames 6,76 5,45 074 0,37 5,58
KOMITBIOTEPOM KaK CPEACT-
BOM, XpaHEeHHs, IepepaboT- | 6,46 1,05 2,34 9,76 9,23
K1 HH(pOpMAINH;
1,63 8,08 2,42 5,23 8,20
L] YnpaBaare UH-
(bopmanuei, ucronb3ys 3,01 9,02 6,62 3,29 9,94 06036
COBPeMeHHBIE HH(OpMALH- pabOTKa TaHHBIX SKCIEPHMEHTa
OHHBIEC TCXHOJIOTHH; 792 719 6,90 1,90 314
3,43 2,17 4,34 1,97 0,51
8,38 8,62 6,91 6,81 6,86
0,90 7,72 3,88 7,46 4,77
6,96 3,64 9,39 0,23 7,62
4,30 3,67 1,71 0,20 9,50
1,52 0,71 9,04 5,80 2,59
0,08 5,24 6,75 5,65 9,09
3,68 6,60 7,01 5,23 1,56
7,71 5,05 7,09 4,81 9,87
333 2,06 5,40 7,39 0,27
4,46 6,74 0,66 8,56 7,58
4,92 1,76 7,05 7,89 6,24




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm

00pazosamenbHOU NPOSPaAMMbL

3,74 8,84 2,16 4,23 1,26

2. J11s1 3aJaHHBIX PE3YJIbTATOB U3MEPEHUH MOTYYUTh JOBEPUTENIbHBII HHTEPBAII C JJIOBEPUTEIBHON BEPOSTHO-
cTei0 0,8.

3. J1y1s1 3aJaHHBIX PE3YJIbTATOB U3MEPEHUH MOTYYUTh JOBEPUTENIbHBII HHTEPBAI C JIOBEPUTEIBHON BEPOSTHO-
cTbio0 0,95.

4. J1J1st 3TaHHBIX PE3yIBTATOB H3MEPEHUH TOMYYHTh TOBEPUTEIBHBIN HHTEPBAT C JOBEPUTEIBHOMN BEPOSITHO-
cteio 0,6.

Bnaners

L] CriocoOHOCThIO
MPHOOpETaTh HOBBIE
3HAHMUS, UCTIOIB3YS
COBPEMEHHBIE HH-
(opmarroHHbIE
TEXHOJIOTHH;

° Hagswikamu
ucnonb3oBanus DBM s
MOUCKa, 00pabOTKU 1
XpaHeHus: UHpOpMaLuH;

L] CriocoOHOCThIO
oJTy4aTh, 00pabdaTHIBaTB,
XPaHHUTh U AaHATTH3UPOBATH
HHGOPMALIUIO, HCTIONb3YS
OBM;

HpI/IMCpHLIe 3alaHus JJIA IIOATOTOBKH K DK3aMEHY:

I/IC]’[OHBSyS{ microsoftexcel TIOCTPOUTH JIMHUIO TPEHA SIS cne):[y}ouxef/'l 3aBUCHUMOCTH

X Y1
0,00 8,66
1,00 8,99
2,00 8,61
3,00 15,36
4,00 21,17
5,00 30,47
6,00 44,58
7,00 59,00
8,00 67,00
9,00 88,44
10,00 108,22
11,00 131,03
12,00 153,26
13,00 175,03
14,00 204,97
15,00 231,76
16,00 265,27
17,00 298,18

18,00 334,26




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm

ITnanupyemvie pezynomamot 06yueHus

KoMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
19,00 367,82
20,00 403,24
21,00 444,83
22,00 492,80
23,00 534,87
24,00 579,97
3Hatb - OCHOBHBIE CITOCOOBI HC-

I0JIB30BAHHs PACIPOCTpa-

\llepeuens 60npocos 01a nOO2OMOBKU K 3a4emy:.
HEHHBIX IPOrPAMMHBIX

1. MHoroyacTH4yHbI€ HOTEHIHAIBI JIJIs1 METAJIOB
[IPO/IYKTOB,;
POILYKTOB; 2. DMIHPUYECKIE IOTCHIINAIBI ME)XaTOMHOTO B3aUMO/ICHCTBHSI JUIsSl KOBAJICHTHBIX CHCTEM
- OCHOBHBIE CIIOCOOBI HC-
3. Torenuuan Cruutnnmxepa Bebepa
0JIb30BaHHS CIICLUAIN3H-
4. Torenuuanst Tep3odda
POBaHHOTO POTPAMMHOT0 N
5. TToTeHIHabI TSl ONMCAHKS B3aMMOJICHCTBHS MEX/Ly aTOMaMH yIiiepoa
00eCIIeueHHS TS PEICHYS .
6. CHulBl JaNbHETO JACHCTBUS
3a/1a4 MOJEIMPOBAHUS
HAaHOCTPYKTYPHBIX 00BbEK-
TOB
Ymerb - IPUMEHSTH OCHOBHBIE Tembl 1a0OpaTOPHBIX paboT
pacrpocTpaHeHHbIE [Po-
IpaMMHBIC IPOAYKTHI 111 (1. MozenupoBaHHe Hpolecca CIeKaHHss MOHOCTIOHHBIX U MHOTOCTIOWHBIX CTPYKTYP
penrenus npodeccuoHans-  |2. MopenupoBaHue MEKPOCTPYKTYPBI METOZIOM IUIOTHOW YIIAKOBKH cdep
HBIX 3a/1a4; 3. MozenupoBanredpakTalbHBIXarperaTos
AL, AICTHD bp p IMozempoBaHHe CTPYKTYpPBI U (PH3HIECKIX
- IPUMEHSITh CHELNaTN3H- .
CBOWCTB HAHOCTPYKTYPHBIX OOBEKTOB
POBaHHOE ITPOrpaMMHOE
obecrieueHue B mpodec-
CHOHAJIBHO# eATeIbHOCTH
Bunaners - HaBBIKAMH HCITIOJIb30BaHus (1. B 4em oTiiidne Merosia MOJIEKyJ IS pHON MEXaHHKH OT KBAHTOBOMEXAHMYECKHX PACUCTOB «H3 MIEPBBIX NMPHHIH-

MIPOrPaMMHBIX IPOAYKTOB  [TOBY»?
JUIS peIlIeHUs] KOHKPETHBIX (2. B yeM cyTh MeTo/1a MOJIEKYISpHOM JUHAMUKK?
3a1a4, 0a30BBIMU HaBBIKA-  [3. J[JIs KakuX Iieneid MOXKET IPUMEHSTHCSI MOICIMPOBAHHE METOJIOM MOJICKYJISIPHON THHAMHKHU?

MH TIPOTPAaMMHPOBAHHUS; 4. OnuIInTe OCHOBHBIE 3TAIBI KHHETHYECKOro MeToa MouTte-Kapiio.

- HaBBIKAMH HCIIONb30BaHus (5. [IpuBeuTe nprMepbl MOJENEH KIIaCTEPHBIX CHCTEM.

M CO3JIaHMsI 6. Uto Takoe «dpakTanbHbIe KJIaCTephl» U KaKHe MOAEIH X ()OPMHPOBaHHUS BhI 3HaeTe?
CHEeUATH3UPOBAHHOTO 7. Kakyro ndopmaiuo Aal0T HaM MOJIEIH aTOMHOM MOJBHYKHOCTH?

MPOrpaMMHOTO

obecrieueH s IS pEIeHNsS
npodeCCHOHANBHBIX 3324

3Hathb OCHOBHbIE NOHATHS UH- \llepeuens 6onpocos 0na no0zomoeKu K 3auemy: IMozenupoBaHue KoneOaTenbHBIX COCTOS-
(hopMaTHKH KaK HayKn 1. Mertox (yHKIIMOHANA ITTIOTHOCTH JUIS pacyeTa KojnebaHuii B MOJIEKyIaX U KPUCTAILIAX. [HUH yTIIEpPOHBIX HAHOCTPYKTYP




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm

OCHOBHBIE CIIOCOOBI HC-
TOJIB30BAHHS PACIPOCTpa-
HEHHBIX POTPAMMHBIX
MPOIYKTOB

OCHOBHBI€ CIIOCOOBI HC-
MOJIb30BAHUS CIIEI[HATH3U-
POBAHHOTO MPOrPaAMMHOTO
obecrieueHus

2. Meroauka pacuera HOBEPXHOCTHOH SHEPIHH METOIOM (YHKIHOHAJIA IIOTHOCTEH.
3. ITorepu sHepruu 3apsHKEHHBIMM YaCTHIIAMU.
4. ITpoueccsl, mpoucxoasmye ¢ (OTOHAMHU B BEIIECTBE.

BHCKTpOMaFHl/ITHbIe KacCKazbl.

Ymers IpumMeHaTs 3HaHUA B 00-  |[IepedeHb TeM Julst TOATOTOBKY J1a00PAaTOPHBIM 3a[aHHSIM:
nactu uHGOpMaTHKU BbIGO- |1 CeKTpOCKOIMYECKHE METO/Ibl aHaIN3a.
pa criocoda pemenus 3a1aq |2 OtpakaTenbHast CIEKTPOCKOIIHSL.
B IpopecCHOHANBHOI nest- (3. Mertozbl aHaIN3a CIIEKTPOB IOTJIOMICHHS U PACCESTHYIS.
TEJILHOCTH. 4 TTonHOE BHYTpEHHEE OTpaKEHHUE.
ITpuMeHATH OCHOBHBIE
pacrnpocTpaHeHHEIE IIPo-
rpaMMHBIE TIPOTYKTHI IS
penreHns npogeccuoHaIb-
HBIX 3a71a4;
IIpumensTh cienuanu3upo-
BaHHOE IIPOrPaMMHOE
obecrieueHue B podec-
CHOHAJIBHOH IesTeNbHOCTH.
Brazmers IpumensTs 3HaHusA B 00-  |[IepeveHb TeM M 3a1aHUil IUIs OATOTOBKH K MPAKTHYECKUM 3aHATHAM:
nacTH MHQOPMATUKHY 1Ts1 1. Judpaxius MeUICHHBIX JIeKTPOHOB, OBICTPBIX JIEKTPOHOB, PEHTTEHOBCKUX JTydell, paccesHue HEHTPOHOB,
OLICHKH CJIO)KHOCTH T10- [pPaccessHuEe HOHOB M HEHTPaIbHBIX aTOMOB.
CTaBJICHHBIX BBIUYHCIUTENb- |2. MeToABIIEKTPOHHOHCIIEKTPOCKOITHH.
HBIX 3a/1a4. 3. MeTtozp! M0IEeBOM AIIEKTPOHHOM MUKpOCKONUH. TyHHENbHAs MUKPOCKOIHSL.
Hassikamu ucnons3oBanus (4. HccnenoBanue 37€KTPOHHBIX CBOMCTB METOJaMU AJIEKTPOHHOM CIIEKTPOCKOMUH.
MIPOrPaMMHBIX IPOAYKTOB  [5. HccnenoBanue qUHAMHKY PeIeTKH, TP Qy3uH 1 MEXaHU3MOB POCTa IUIEHOK METOIOM XapaKTepHCTHYe-
JUISL PEIIeHHs] KOHKPETHBIX  |CKHX IOTEePb YHEPIUH AIEKTPOHOB.
3a/1a4, 0a30BBIMU HaBbIKa-
MH IIPOTPaMMHPOBAHUSL.
HaBbIlkaMu HCIIONTB30BaHUS
U CO3IaHHUS CTIeNUaIU3UPO-
BaHHOT'O TIPOTPaMMHOTO
obecrieueHust ISl pelIeH s
pod)eCCHOHANIBHBIX 33a4.
3HaTh - OCHOBHBIE CITOCOOBI TeopeTnueckne BONPOCH! K 9K3aMEHY:

HCTIOTb30BAHS PACTIPO-
CTpPaHEHHBIX IPOTPAMMHBIX
MIPOJYKTOB;

- OCHOBHBIE CIIOCOOBI
HCITOJIb30BaHUS CIIEIHaIH-
3UPOBAHHOTO MPOrPaMMHO-
ro oOecreueHus yis perie-
HUS 33]1a9 MOJICITUPOBAHUS

- YucieHHBIE METO/IBI PENIeHNs CHCTeM TH(depeHIInanbHbBIX ypaBHEHHI.

~ CrmaiiH-anmnpoKCUMAIHs, HHTEPIONIAINS, METO KOHEYHBIX 3JIEMEHTOB.

~ BeraucnurenbHbIi 9KcriepuMeHT. [IpHHIUIBI TPOBECHNS BEMUCIUTENLHOTO SKCIIEPHMEHTA.
- TeXHUKa CUMBOJIBHBIX BBIYHCIICHUI

- Mogens, anropuT™, IporpamMma.

~ AnropuT™MudecKue a3bIKku. [IpescTaBaenue o si3pIKax IPOrpaMMHUPOBAHUS BEICOKOTO

= YpoBHs.

— ITakeTsl TIPUKJIATHBIX IIPOrpaMM.

(TBEPABIX TCJT

00pazosamenbHOU NPOSPaAMMbL

MOJICHI/IpOBaHI/Ie MEXaHHUYECKHX CBOWCTB




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm

HAHOCTPYKTYPHBIX 00BEK-
TOB;

- OCHOBHBIE IPHHIIUIEI MATEMATUYECKOT0 MOJIETTUPOBAHU.

- DJieMeHTapHbIe MaTEMaTHYECKHE MOJICIH B MEXaHHKE, TMAPOANHAMHUKE, JIEKTPOAHHAMUKE.

— ‘YHUBEpCcaJIbHOCTh MATEMAaTUYECKUX MOJIEIIEH.

- MeTob! HOCTPOSHUS MAaTEMaTHIECKUX MOJIeNel Ha OCHOBE (pyH/IaMEHTAIBHBIX 3aK0 HOB IPHPOJIBL.

- . BapuaunoHHbIe IPUHLMIIBI TOCTPOCHUS MATEMATHYECKUX MOJICTICH.

- Mero/bl MCClIeIOBaHUSI MATEMAaTUUECKUX MoJielield. Y cToiunBocTb. [IpoBepka aiekBaTHOCTH MaTeMaTHye-
CKHX Mojienel.

Ymers - [IpuMeHsTH OCHOBHBIE [MpakTHyecKkue 3a1aHuUs:
pacnpocTpaHeHHbIE IIPO- - CocTaBUTh IIPOrpaMMy AJIs YHCIEHHOIO PEIIeHus 3a1aul O KoJIeOaHUAX OJHOMEPHOI yIPYro-CBA3aHHOM 1IeMOYKH
rpaMMHBIE IPONYKTHI JUIst  [aTOMOB. [TocTpOUTE MpoGHIN OTKIIOHEHHH! ISl pa3IHYHBIX MOMEHTOB BPEMEHH.
penrenns npodeccuoHans- |- CocTaBUTh NPOrpaMMy UL YUCIICHHOTO PELICHHUS 3a/1aul O O KOJIeOaHUSIX OXHOMEPHOH IIEIOYKH aTOMOB JUIS
HBIX 33/1a4; CiTydasi, KOra aTOMbI B3aUMOAEHCTBYIOT cornacHo [lorenuuany Jlennapa-/Ixouca. Iloctpouts npoduan OTKIOHE-
- [lpuMeHsTh Crienuanu3u- [HUif aTOMOB OT IOJIOKSHUSI PABHOBECHS JUIS PA3INYHBIX MOMEHTOB BPEMEHH, a TaK jKe 3aBUCHMOCTH OTKIIOHEHHS
POBaHHOE IIPOrpaMMHOE ATOMOB OT BPEMEHH JUISl UKIMIECKUX IPAHIIHBIX YCIOBUH.
obecrmeuenue B mpodec- - CpaBHUTH pe3yJIbTaThl PELICHUs KPAeBOH 3a1a4M KoJIeOaHHU B Cilydae YIPYrou CBsI3M MEX/y aTOMaMH U B Cily4yae
CHOHAQJIBHOH IesTENbHOCTH. |[B3aUMOAEHCTBUS aTOMOB C CHIIAMH, PACCUMTaHHBIMU M3 NOTEHIHaIa 6-12.
Brnaners - HaBpIkaMu HCIIOIB30Ba-
HHS IPOTrPAMMHBIX IIPOIYK-
TOB VISl pCHICHUSI KOHKPCT-  [[pakTU4ecKHe 3alaHus
HBIX 3a/1a4, 0a30BbIMH . .
HABBIKAMH TIPOrPAMMHUPO- - CtpyHa HaTsiHyTa ¢ cuinoit To M HAXOAUTCS B MPSIMOIUHEIHOM MOJIOKEHHH PABHOBECHS; €€ KOHIIBI HeMOI-
— BI)KHO 3aKperuieHsl. B MomenT t = 0 ToukaM cTpyHBI CV006HIa}0TC$I HavaJbHbIE OTKJIOHEHHS M ckopocTH. [TocTaBUTh
- HaBbikaMi nemonpsopa-  [(PACBYIO 3a/[aty JUTs OTPEIENCHHs MAITbIX OTKIOHCHHUIA TOUEK CTPYHBI IpH 0.
HUSL ¥ CO3IAHMS ClIEIUAlt- |~ Bepxunuit koHell ynpyroro oJHOpOIHOTO BEPTUKAIBHO MOIABEIIEHHOI0 TSDKEIOTO CTEPIKHS JKECTKO MPHKpPeI-
3MPOBAHHOTO TPOrpaMMHO- [ICH K IIOTOJIKY CBOGOAHO Iazatolero nura, KOTOPBIii, J0CTHIHYB CKOPOCTH 110, MTHOBEHHO OCTAHABINBACTCS.
ro 0becrieueH s s peire- [[IOCTaBHTb KPAaeBYIO 3a1ady O MPOJOJIbHBIX KONEOaHUAX STOTO CTEPIKHSL.
HESI TPO(ECCHOHATBHBIX
3aj1au4.
3HaTh Kax npoBoauTs Hayunsle  |[[I0ATOTOBUTH JOKJIa[-IPE3EHTAIHIO JUISI CEMHUHAPCKOTO 3aHATHUS II0 TEMe:
uccrenoBanns B n3bpannoii (1. XpomaTorpaduuecknii aHamm3
00JIacTH SKCIIepuMEHTaNb- 2. TemIoBEIe MpOIecChl ¥ UX IPHMEHEHHE B (PU3HKO-XMMIYECKOM aHAIH3e
HBIX U (WJIH) TeOpeTHye- 3. dusnyeckue CBOMCTBA YIIIEPOAHBIX MaTEPUATIOB
CKHX (m3nueckux uccieno- (4. CBoiicTBa NOMYIPOBOJHUKOB U HX H3yYCHUE
BaHMH ¢ IOMOIBIO coBpe-  |5. TuTpumerpuueckuit aHanu3. KucnorHo-ocHOBHOE THTpOBaHHE
MEHHOU npuOOpHO#t 6a3bl, 6. TuTpumerpuueckuii ananus. OcauTeIbHOE TUTPOBAHHE
croco0bl U cpencTBa noiy- |7. Turpumerpudeckuii anamm3. KomIuiekcoHOMETpuIeckoe THTPOBAaHUE
YeHHMs1, XpaHeHus, epepa- 8. Turpumerpuydeckuii anamm3. OKUCIUTENBHO-BOCCTAHOBHTENEHOE THTPOBAHUE [aebmas - mpakka mo TOTYSCHUIO TICp-
GoTicH HEQOPMAIH 1 [BUYHBIX NPO(QECCHOHAIBHBIX YMEHUH 1
HaBBIKU PabOTHI C KOMIIBIO- [HABBIKOB
TEPOM KaK CO CPEICTBOM
ynpasieHust nHpopmarmeit
VYMeTs: ITpuMeHATE MoMy4eHHbIE 3ananue

3HAHUS JUIS aHAJIN3a
mpo0IeM COBPEMEHHOI
¢u3uKH B mporecce
9KCICPUMECHTAIBHON

YacTo npakTHYECKHil HHTEpeC NPECTaBIseT He 00IIee coiepKaHne Kakoro-mi0o dJIeMeHTa B pobe, a ero pacmpe-
ITeIeHre 110 MOBEPXHOCTH 00pasiia — TaK Ha3bIBAEMBIi JIOKAJIbHBIN aHAJIM3 — ONPE/ICIICHUE JIIEMEHTA B IAHHON «TOY-
Ke» obpasma.

00pazosamenbHOU NPOSPaAMMbL




CmpykmypHblil 91emMeHm [Tanupyeswie pesynomamel 06yuens CmpyxmypHbiil onepenm
KOMhemeHyuu 00pazoseamenvHOl NPOPAMMbL
HCCIIEI0BATENILCKOM 1. B kakux oTpacisx 3TOT aHaJIU3 UMeeT 3HaueHue?
paboThl, NCIIOJIB30BATh 2. OrmpeziensieT 11 cOCTaB OT/EIbHBIX BKIIOUEHHI KauecTBO MaTepuana’?
OCHOBHBIE METOJIB, 3. Kaxoe 3HaueHHe 3TO HMEET B METAJUTyprUH, B MHHEPAJIOTUH, IETPOrpaduy, KpIMHHAIHUCTHKE, apXEOIOTHU?
CIIOCOOBI U CPEACTBA 4. Yro Takoe JIOKaAbHbINA aHaIN3?
MOJTy4eHUs], XpaHEHUs], 5. ITpuBenuTe NpUMEpPHI U3 CBOEH AEATEIbHOCTH BO BPeMs IPAKTUKH.
nepepadoTKy HH(pOopManun
Brnanets: Crocobamu uctionb3oBanus [HaBbIKH, IIOTy4eHHBIE TIPU U3Y4EHUH SKCIIEPHUMEHTAIBHOH CHIEKTPOCKOIUH, IPUMEHUT U HALMCAHUs pedepaTos,
MIOJTY4EHHBIX 3HAHUH 115 IMOKJIaJ0B, KypcoBEIX padboT 1 BKP
H3Y9eHUSI IPOPUIBHBIX 3ananne
JIUCLUITIMH. IPaccmoTpuTe
Vcrionp30BaHye CHIEKTPOCKOINNH B Pa3iIMYHBIX OTPACIIAX €CTECTBO3HAHMS U TEXHHKH
OIIK-6 crioco0HOCTHIO pelaTh CTAHAAPTHLIE 3224 NPOo(decCHOHANLHOI AeITeJbHOCTH HA 0CHOBE HH(pOpManHOHHOH 1 6ubanorpadguueckoii KyJIbTyphl ¢ IPHMeHeHHeM HH(OPMALHOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIi M ¢ Y4eTOM OCHOBHBIX TPe0OBaHU I HH(OPMAIMOHHOIi §€30NaCHOCTH
3HaTh: OcHoBbI HHGOpMAIMOHHON  [[Tepeuens 60npocoe 0 ROO20MOBKU K 3auemy:
u Oubnuorpaduueckoit 1. CTpyKTypa nporpaMmMsl B cpejie nporpammuposanus Pascal
KyJbTYpBI; OCHOBHBIE Tpe-  [2. THnbl JaHHBIX
6oBaHMs HHYOPMALTHOHHOH (3. OyHKIMY BBOZIA U BBIBO/IA JAHHBIX
6e30macHOCTH 4. Crpykrypa oneparopa yciosus if
5. THNBL ¥ CTpYKTypa UKIIOB
6. ITpouexyps! ¥ GyHKITHN
7. Peurenue nuddepenunansueix ypaBHeHuii B cpene Mathcad
8. IMoctpoenue rpa¢ukos dynkuuit B Mathcad
Ymertb: Pabotatb ¢ undopmanueii B
II00aIBHBIX KOMIBIOTEP-
HBIX CETSIX € yHETOM OC- [TprMeps! TeM Ta00paTOPHBIX 3aJaHHH 3 Botncmensnas husika
HOBHBIX TpeOOBaHMUIT UH- 1. CB00OOIHOE MaJICHHE TeJIa MO JEHCTBUEM CHIIBI TSKECTH
(dopmarronHoii 6e3omac- 2. CB0OO/IHBIE HE3aTyXaIOUINE rAPMOHNYECKHE KoJleOaHus
HOCTH, paboTaTh ¢ Tpamu-  [3. Pacuer noTenIrana B3anMOIEHCTBIS MEXK Ty AaTOMAaMU HHEPTHBIX Ta30B
LHOHHBIMH HOCUTEISIMU
urdopManiu
Bnagers: Undbopmarmonto- [Iprmeps! 3a1aHMA:
KOMMYHHKAI[HOHHBIMH 1. CocTaBHTh (PU3UKO-MATEMATHIECKYIO MOJENb JBIKEHUS TeNa MO AeHCTBHEM CUIIBI TATOTEHUS, OTOOpa3UTh
TEXHOJIOTHIMHU rpaduK U3MEHEHHUs CKOPOCTH TeJla OT BPEMEHU U CKOPOCTH OT BBICOTHL.
2. CocTaBHTh (PU3UKO-MATEMATHIECKYIO MOJENb JBIKEHNUS TeNa MO AeHCTBHEM YIPYroil CHIbI (IPY>KHHHbIN
MasiTHUK), 0TOOPa3UTh rpadK U3MEHEHHs KOOPAWHATHI TeJla OT BPEMEHH.
3. CocTaBHUTh (PH3UKO-MATEMATHIECKYIO MOJIETb B3aUMOICHCTBHS IBYX OIMHAKOBBIX aTOMOB HHEPTHOT'O Ta3a,
0TOOpa3uTh rpadlKk M3MEHEHNS IIOTEHIIMAIA B3aUMOIEHCTBHS OT PACCTOSIHUS.
3HaTh: - OCHOBHBIE BUJIbI HHOp-  (Teopemuyeckue 6onpocoi:
ManyoHHO- 1. Buzabl HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.
KOMMYHHKAIIHOHHBIX TeX-  [2. OCHOBHBIE METObI X HHCTPYMEHTHI MapPKETHHTA, HCIOIb3yeMble Ha PhIHKE HHHOBAIIUI
HOJIOTHif;- 3. TexHOIOruM NPOIBHKEHHUS NPOMBIIIIEHHOH IPOTYKIIHH. .
- METOJbI U HHCTPYMEHTHl (4. ['ocynapcTBeHHasl perucTpanyst HaygdHbIX Pe3yJIbTaToB. [TpoxBr>XeHHEe HAyYHOU MPOTYKIIMH
MapKeTHHTa, HCTIONb3Yye- 5. OCHOBHBIE LIETH Y IIPUHITHIIBI TOCYAAPCTBCHHON HAyIHO-TEXHUIECKOH IOMUTUKH.
MbI€ Ha pbIHKE MHHOBaNuii; |6. ABTOpcKoe mnpaBo. OCHOBHBIE ITOHATHS.
- TEXHOJIOTUH 7. VickimrounTenbHbIe IpaBa
IIPOJIBUKCHHS 8. Jlnunsle mpasa.




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm

MIPOMBILIIEHHOM
HPOJYKLIMH.

9. TTopsiiok 1 0OCOOCHHOCTH BBIOJIHEHHS HAYYHO-MCCIIE0BATEIbCKUX PabOT 10 rOCY1apCTBEHHBIM KOHTPAKTaM
10. HerpauiioHHbleMephIrocy 1apCTBEHHONIOIEPIKKH.

YMeTs:

- pelaTh CTaHIApTHBIC
331244 IPO(ECCHOHATBHOMN
JIeATEeNbHOCTH Ha OCHOBE
nH(OPMALOHHOH 1 OUO-
norpadUuecKoil KyIbTypbl
¢ IpUMeHeHHeM nHpopMa-
L[MOHHO-
KOMMYHHKAIIUOHHBIX TEX-
HOJIOTHIA;

- CHCTEeMaTU3HPOBaTh
00pabaTbIBaTh SMIUPUYE-
CKYI0 UH(DOPMAILIHIO;

- ICII0JIL30BATh METOJIBI
MAapKEeTHHIa JUIs PEIICHUS
3aj1a4 yIpaBJIeHHs] HHHOBA-
LMOHHBIMH IIPOCKTAMHU U
MHHOBALHOHHBIMU KOMIIa-
HHSIMH.

[ Ipakmuueckue 3a0anus:
[ToaroToBKa IOKJIaI0OB-TIIPE3CHTALMIT Ha MPEIOKEHHBIC HIIA CAMOCTOSTEIbHBIC TEMATHKH:

1. OcoOeHHOCTH OIIEHKH Ka4ecTBa Ul HayYHO-TEXHUIECKOH IPOTyKIIIH.

2. IIpouecc Mpou3BOJICTBA, PEATU3ALMH U UCTIOIb30BAHUS HAYYHO-TEXHUYECKON MPOILYKLIUH.

3. )KusHeHHbIH MK HOBOBBeAeHUH. HaydHO-IIpOU3BOICTBEHHBIN LIUKIIL.

4. Knnaccndukanyst HayqHO-TEXHHIECKOH IPOIYKIIUH.

5. Opranusanys U IIaHUPOBAHKE IPOABIKEHHS TOBapa U IIyTH €ro COBEPLICHCTBOBAHUSL.

6. CpezcTBa M METONBI CTHMYJIMPOBAHUS COBITA MPOTYKIHH.

7. IlpuMeHeHHEe COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAI[OHHBIX TEXHOJIOTHH U TIIOOAIBHBIX HH(POPMAIHOH-
HBIX PecypcoB Juis norcka 3((eKTHBHBIX ITyTeH HPOIBKCHUS HAYYHON HPOLYKIIMI

8. IIpuHIMIEL, GOpMBI N METOAB! (PUHAHCHPOBAHHS HAYYHO-TEXHUUESCKOHN MPOTYKIHH.

9.VcTouHnKY (PHHAHCUPOBAHUS HAyYHOH, HAyYHO-TEXHUYECKOIH U HHHOBAIIHOHHON JIESTEIbHOCTH.

Bnaners:

- HaBBIKAMH HCIIOJIb30BAHHs
HHOOPMALTHOHHO-
KOMMYHHKAITHOHHBIX TeX-
HOJIOTHH MIPU PEIICHUH
CTAHAAPTHBIX 3371841 PO-
(heccroHaNbHOIT HesTeNb-
HOCTH;

- METO/IaMH ITOMCKa U 00-
MeHa HH(POPMAIUH B IJI0-
OaJBHBIX U JIOKAJIbHBIX
KOMITBIOTEPHBIX CETSIX;

- TEXHHYECKUMH H IIPO-
IPaMMHBIMH CPEICTBAMU
3aLIUTHI IIPU paboTe C KOM-
MIBIOTEPHBIMA CHCTEMAMH,
BKJTIOYasi [IPUEMbI aHTHBU-
PYCHOM 3aIUTBI;

- HABBIKAMH pa3pabOTKU U
000CHOBaHUS CTpaTeruye-
CKHX M TAKTHYECKHUX Map-
KETHHTOBBIX IIJIaHOB, 00€eC-
MEYHBAOIIUX IPOABIKE-
HUE HayYHON NPOIYKIUH.

Teopueckue (UHOUBUOYATbHBIE) 3A0AHUSA :

1. Paspabotate cTpaTernieckuii M TAKTHIECKHH MapKETHHTOBBIH IITaH MPOJIBIYKEHHS HAYTHON MPOTYKIHH.
2. CocTaBUTh YNPOIMIEHHBIH MaKeT KOHKYPCHON OKyMEHTAIMH JUIs BEIOPaHHOTO KOHKYpCa.

3HaTh

OCHOBHBIE HCTOYHHKH
nHbOPMALMH TS PELICHHUS
3a/1a4 Ipo(eCCHOHAITBHOM

Ipumep 3a0anusn
1) [TonroroBeTe Hay4YHYIO CTATHIO IJIs Pa0OTHI ( KOHCIIEKTA) .
[Koncnekm — 2mo Kpamkas 3anuch cOOepiuCanus MeKcma, ebloesienue 2NaeHbIX Uoell U NOI0NHCEeHUIL.

[IpoexTHast NeATEIbHOCTh

00pazosamenbHOU NPOSPaAMMbL




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

chepbl AeITeTbHOCTH;
OCHOBBI HH(POPMALMOHHBIX
TEXHOJIOTHii, OCHOBHbIE
BO3MOJKHOCTH H [PaBHJIA
paboThI CO CTaHAAPTHBIMU
[IPOrpaMMHBIMH [IPOYKTa-
MH TIpH pelieHnn npodec-
CHOHAJIBHBIX 3a/1a4.

2) OueHuTe CBOM KOHCIEKT Ha MPEAMET COOTBETCTBUSL OCHOBHBIMU TPEOOBAHUAM K HAIIMCAHUIO KOHCIIEKTa (CUCTEM-
HOCTb M JIOTMYHOCTb U3JI0XKEHHUs MaTepuaa, KpaTKoCTh, yOCIUTEIbHOCTD H JOKAa3aTeIbHOCTB).
3) Kakue MOJKHO BBICIHTH BH/bI KOHCIIEKTOB: ?
4) Hanuiure no crathe 4 BUa KOHCIIEKTOB:

1. Ilnanossiid. [Ipu co3naHuM TAKOro KOHCIEKTa CHayalla MUIIETCS [UIaH TEKCTa, 110 KaXI0MY MYHKTY KOTOPOro
IMaéTcst KOMMEHTapHUil. DTO MOTYT OBITH ITUTATHI WIIH CBOOOTHO U3JIO’KCHHBIH TEKCT).
2. Tematuueckuit KoHcHekT. (Takol KOHCIEKT SBJISETCS KPATKUM U3JI0KEHHEM JAHHOM TeMbl, paCKPbIBAEMOM 11O
[HECKOJIbKAUM MCTOYHHUKAM).
3. TekcTyaJIbHBII KOHCIEKT. (DTOT KOHCIEKT IPEICTABIsET COOOH MOHTaX [IUTAT, KOTOPHIE CBS3aHBI JIOTHIECKUMHU
mepexoaamu).
4. CBoGOHBIH KOHCTIEKT. (JIaHHBIN BH KOHCIIEKTa BKJIIOYAET B ce0sl M LIUTATHI, H COOCTBEHHBIE (HOPMYIUPOBKH).

YMets

IIpoBoaANTH NIEPBUYHBII
MOMCK HH(YOPMALIUH TS
penreHns npogeccuoHab-
HBIX 3a/1a4; TPUMCHSITb
CTaHAAPTHOE HPOrPaMMHOE
oOecIieueHue JUIs peIeH s
o0mep3NIeCKUX U IpH-
KJIaHBIX (u3nyecKknx
3aj1a4, IPH TTOJTOTOBKE
Hay4YHbIX ITyOIUKALUi 1
YCTHBIX JIOKJIAJIOB.

CocTaBiieHHE KOHCIIEKTA JOJDKHO OCYIIECTBIIATLCS C MCIIOIb30BAHMEM CTAHAAPTHOTO IIPOrPAMMHOTO O0ECTIEYEHHS -
maket nporpamm Microsoft Office - pemakrop Word, EXCEL, Equation Editor

Bnaners

HaBbikamu paboTHI ¢ Hayd-
HBIMH 1 00pa30BaTE/IbHbI-
MH MOpTanamu; 0a30BBIMH

\ITpumepnoe 3adanue
1) BbIOEpUTE TEMY KOHCIIEKTa

HaBbIKaMU [IPHMEHCHS
CTaHIAPTHOTO MPOTPAMM-
HOro obecrieueHust 1Jis
00pabOTKH pe3ynbTaToB
HCCIEA0BAaHUN U NIPECTaB-
JICHHSI UX HAYIHOMY CO-
obmiecTBy

1. ITouckoBsIil 3Tan MPOEKTHOM AEATENBHOCTH

2. KoHCTpyKTOpCKHMiA 3Tar NpoeKTHOM NesTeIbHOCTH
3. TexHOMOrHYecKuii ATan NPOEKTHON AEATEILHOCTH
4. 3aKIIFOUMTEINBHBIN 3Tall POEKTHON AEATEIBHOCTH

/17151 cocTaBieHHs KOHCIIEKTa BOCToNb3yiTech uHdopmarueit ¢ 95C

OIIK-7 cnoco0HOCTE HCIMO0JIb30BATH B CBOEI MPO()ecCHOHANILH

oii 1esITeJIbHOCTH 3HAHNE HHOCTPAHHOIO AI3bIKA

3HaTh

ba3oByro 0bmeynorpebu-
TENBHYIO JIEKCHKY H CIIeI[H-
aIBHYI0 TEPMUHOIOTUIO Ha
MHOCTPaHHOM s3bIKe, 6a30-
BbIE IPaMMaTHYECKHE TEMBbI
HHOCTPAHHOTO SI3bIKa,
obecrednBaroIie KOMMY-
HHKAIHIO [0 MPOGIITIO
CIICHHATBHOCTH

AHTJTHACKUH SI3BIK

BamonHuTE pOycK. BriOepuTe 0aMH BapuaHT OTBETA.

1. After swimming they often go ... a pizza.
a) To

b) Out for

c) Away

d) Along

2. She’s ... university teacher.

a) A

b) An

c) The

d) One

IMHOCTpaHHBIH A3BIK (aHTIUIICKUIT, HEMEIl-
KW




CmpykmypHblil 91emMeHm

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm

KoMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
3. Is this coat ...?
a) Yours
b) Your
c) The yours
d) You
4. Who are ... people over there?
a) That
b) This
c) These
d) Those
5. ... is your phone number?
a) Which
b) What
c) How
d) Who
Ymerb Hcnonb3oBaTh 3HaHUE 1. BriOepure peruuky, Haubosee COOTBETCTBYIOLYIO CUTYyaLluK oOLeHus. BeiOepuTe oiMH BapuaHT OTBETA.
HWHOCTPAHHOTO S3bIKA B Secretary: ”
MpodeCCUOHANILHOM aesi- Caller: “Can I speak to the manager, please?”
TEJBLHOCTH U MEKIMYHOCT-  |1) Why can’t you do it?
HOM OOLICHHH 2) This is the manager’s office. Can I help you?
3) What do you want?
4) Do you really need to do so?

2. Beibepure peruinky, Hanbosee COOTBETCTBYIOIIYIO CHTYaLH 0bIeHnst. BeibepnureouHBapuanToTBeTa.
Teacher: “Read the passage and match the names with ...”

Student: ’
1) What does this mean?

2) What?

3) Slow down!

4) Could you repeat that, please?
3. Beibepure perumky, Hanboee COOTBETCTBYIONIYIO CUTYallny oOIIeHus. BribepruTeonnHBapraHTOTBETA.
Waiter: “Are you ready to order?”

Guest: ”
1) Hi! How are you?

2) A meat sandwich, please.
3) | want a meat sandwich.

4) Bring me a meat sandwich!

4. PacoaoKuTE 4acTH JIEJIOBOI'0 MUChbMa B IPABUJIBHOM ITOPAZIKE.
a) Clark & Sims LTD., High Street, Ellingham, Suffolk
b) 17 August 2003

a. The Sales Manager, Motorheat Ltd., Walker Road, Coventry

b. We are interested in increasing our range of car heaters and would like to receive information about the
various models you are producing.

c. Yours faithfully,

c) Frank Henley,

d) Manager

a. Dear Sir,

5. Ilepen Bamu konBept. CooTHECHTE HH(GOPMAIIMIO MO]] ONIPEEICHHBIM HOMEPOM Ha KOHBEPTE C TEM, YTO OHA




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

0603HaYaeT.

New Jersey Power Company
5695 South 23 Road

(1) Ridgefield, (2) NJ 08887
(3) Mr. Frederick Wolf
Director of Marketing

(4) Smith Printing Company
590 (5) Sixth Avenue
Milwaukee, (6) W1 53216

The addressee’s company name

The town the letter comes from

The street name in the mailing address
The ZIP Code in the mailing address
The ZIP Code in the return address
The addressee

P oo T P

Bnaners

OcHOBaMH J€JI0BOTO 00IIe-
HHS B YCTHBIX M MHCbMEH-
HBIX (popMax ¢ HHOCTpaH-
HBIMH TAPTHEPAMHU; HHO-
CTPAHHBIM SI3bIKOM B 00bE-
Me, He0OXOIUMOM JIJISt
MIOTy9IeHUs] HTHYOPMALHH U3
3apyOeKHBIX HICTOYHUKOB

\lIpouumaiime mexcm. Boioepume ooun eéapuanm omeema. OnpedenumeocHo8HYIOUOEIOMEKCING .

A) some advice on starting business

B) if you want to be successful then invest in yourself

C) internet gives lots of opportunities for business

D) how to be an entrepreneur

Investments In Your Life.

I like the intellectual challenge of learning new industries. | like getting into new industries where there aren’t
experts. | think people are successful in start-up businesses if they have some general skills. If your skills are all in
one industry and not the skills you have built in yourself to be flexible to apply them to different opportunities in
different industries, you can really box yourself into a corner.

The internet was just starting in ’94 when my wife and I started the internet factory creating large websites for
companies like General Motors. What | learned at Harvard with marketing and operations were very helpful at
helping these businesses solve problems and hence we very quickly got out of the realm of doing 5 and 10 thousand
dollar websites and were doing multi-million dollar websites because we are solving business problems.

\Well it seems that everywhere you turn there is a new way to go green. But overhauling your home or office in the
name of energy and economic efficiency can be overwhelming. ABC reporter Elizabeth Cordine found out there’s an
lemerging company with the solution.

\We founded Green Irene in part because there was a lot of information on the web, certainly an enormous amount of
information about green tips and things like that. Our feeling was that there was an important segment of the
population that would go green but just needed some hand-holding. And sort of out of that we saw that there was
opportunity that people would be willing to pay for some help.

There’s no doubt in my mind that experiences that I had coming out of Harvard Business School played a big role in
our success. That incredible collection that comes together on campus with all these diverse backgrounds and
interests sets the basis for your relationships in the years that come. You are learning a way to think, a way to work
with people, you are getting some tools in marketing and operations that will help you no matter what you do. The
case method and your emersion with the same 100 very bright people for a year has a big impact on what you learn
and how you learn.

There’s no one road to travel you know, that’s the beautiful thing. You can take the road less travelled by or you can
take other roads. But I know that if you invest in yourself and your own skills, you’ll always be challenged, you’ll

always find opportunities.
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3Hath

BazoByto obueynorpedu-
TEJbHYIO JIEKCHKY U CIICLIU-
AIBHYIO TSPMHHOJIOTHIO Ha
HHOCTPaHHOM sI3bIKe, 6a30-
BBIC IPAMMATHYECKHE TEMBI
HMHOCTPAHHOTO SI3bIKa,
obecrieynBaroIIne KOMMY-
HHKAIHIO [0 MPODHITIO
CIeHAIbHOCTH

IHemenkuii s3bIK

1. 3akoHUYMTE MPaBUJIO.
/Aktiv und Passiv sind zwei verschiedene Arten, die Wirklichkeit zu betrachten: Beim Passiv wird nicht gesagt, wer
as macht. Die handelnde Person ist nicht wichtig. Wichtig ist nur, was passiert. Das Passiv wird mit dem Verb
und dem gebildet. Die Verben stehen auf Platz und am

des Satzes.

2. IlepeBenuTe npeaso:keHusi. BolaeanTe KOHCTPYKIMHU € MACCHBHBIM 32J10T0M.

IDie BRD gehort zu den fiihrenden Wirtschaftslandern der Welt. Die Industrie Deutschlands hat einen weltweiten
Ruf. Durch den Einsatz moderner Technik wird die Arbeitsproduktivitit erhoht.In den meisten Industriezwei-
igen der BRD werden die Arbeiten von Maschinen gemacht. Die deutschen Waren werden liberwiegend in andere
westeuropéische Staaten verkauft. Vor allem werden Maschinen, Autos, Schiffe, optische und technische Gerite
exportiert. Fast die Halfte der chemischen Produkte wird auch exportiert. In Deutschland werden Kohle und Eisenerz
labgebaut. Die Kohle werden nur fiir die Energieerzeugung verwendet. Schon 50 % des Stromes wird in Deutschland|
laus Kernenergie gewonnen.

. IocTraBbTe ri1aros B Prasenspassiv.

. Die Konferenz (organisieren) schnell.

. Viele Fragen (besprechen) in der Versammlung.

. Die Flugticket (reservieren) von der Sekretérin.

. Diese Buchmesse (besuchen) von vielen Menschen.

. Der Umschlag (kaufen) im Buchladen.

OO NRF W

MocrasbTe raaro B priteritumpassiv.

. Der Patient (untersuchen) von dem Arzt.

. Die Aufgabe (erledigen) in kurzer Zeit.

. Der Arbeitsplatz (wechseln) in diesem Jahr.

.Das Wirtschaftssystem in Deutschland (nennen) ,,Soziale
Marktwirtschaft*.

5.Die deutschen Waren (verkaufen) in anderen europdischen Staaten.

. IloctaBbTe ri1aroa B perfektpassiv.

. Ein Schuhgeschéft (6ffnen) schon.

. Die Computerprogramme (schreiben) in vorigem Jahr.

. In Deutschland (herstellen) Reifen, Autositze und Scheinwerfer.

. Die Bewerbungsfotos (speichern) digital.

. In den meisten Industriezweigen der BRD (machen) die Arbeiten von Maschinen.

abownN— O

YMeth

Hcnonb3oBats 3HaHKE
HMHOCTPAaHHOTO s3bIKa B
npodeCcCUOHANBHOM Aesi-
TENLHOCTH M MEXKIMYHOCT-
HOM OOIICHHH

1. 3aKOHYMTENnpPaBUIbHO.

1) Der «Einzelunternehmer» ist der alleinige einer Firma.

2) In einer «offenen Handelsgesellschaft» haben alle Gesellschafter die gleichen .

3) Ein stiller Gesellschafter im Konkursfall mit seiner Einlage fiir die Verbindlichkeiten der Gesell-
schaft.

4) Im Gegensatz zu den Personengesellschaften sind juristische Personen.

5) Ein Komplementér haftet unbeschrinkt fiir die der Gesellschaft.

6) Es handelt sich um eine zwischen Personen- und Kapitalgesellschaft.

Verbindlichkeiten, Eigentiimer, unbeschrdnkter, Mischform, Publikationspflicht, hafiet, Geldgebern, Rechte und
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Pflichten, Kapitalgesellschaften, Einlagen

2. COCTaBbTeHPeﬂ.ﬂO}KeHl/lﬂ.

1) werden — von Aktien — die Anteile — ausgegeben— in Form

2) einem «Vorstand» — iibertragen — einer solchen Kapitalgesellschaft — wird — die Leitung

3) beteiligt — finanziell — miissen — am Unternehmen — nicht — Manager — sein

4) verdffentlicht — der Jahresabschluss — muss — werden — einer AG

5) durch den «Aufsichtsraty — eingesetzt — einer AG — wird — der Vorstand — und — iiberwacht

3. IIpoyYTHTE M TONMOJHUTETEKCT.
Gehalt Karriere  langweilen verwirklichen  gemeinsam

Arbeitsklima verantwortungsvolle Ideen freiberuflich
Herausforderung Uberstunden  Arbeitszeit anbieten
Teilzeitjob ~ Kontakt verdienen Interessen

1. Von meinem zukiinftigen Beruf wiinsche ich mir in erster Linie, dass ich kreativ sein kann. Ich mdchte gern

meinen eigenen entwickeln konnen und mit anderen Probleme l6sen. Und ich
mochte auf keinen Fall an Aufgaben arbeiten.
2. Ich will in meinem Beruf vor allen machen und viel Geld . Mir ist auch wichtig,
dass der Beruf interessant ist und ich eine Aufgabe habe. Dafiir wire ich auch bereit,

zu machen. Und natiirlich méchte ich einen Beruf, der fiir mich eine ist.
3. Ich trdume davon, einen zu haben, denn ich mochte eigentlich nicht 38,5 in der Woche in einem
Biiro arbeiten. Lieber bekomme ich ein geringeres und habe dann auch noch Zeit,
zu arbeiten, ich wiirde gern Computer- und Handykurse .
4. Ich habe schon viele Jobs gemacht und dabei eines gelernt: fiir mich ist das sehr wichtig. Ich muss
mich in meiner Arbeit nicht , wichtiger ist mir der gute mit den Kollegen und eine
geregelte . Ich mochte neben der Arbeit noch genug Zeit fiir meine Hobbys und

4. HazoBuTe 3HaYeHHE HHTEPHAIIMOHAJIBLHBIX ¢10B. CooTHecHTe

1) checken A) Treffen, bei der praktisch gearbeitet wird

2) Job B) Personal Computer

3) Meeting C) Gruppe von Menschen, die zusammenarbeiten

4)PC D) priifen, kontrollieren

5) Team E) Arbeit, Arbeitsstelle, Beruf

6) City F) Direktiibertragung, Originaliibertragung

7) E-Mail G) Hauptsitz, Zentrale einer Firme

8) Headquarter H) Offentlichkeitsarbeit, Werbung

9) Public Relations (PR) 1) Stadt(zentrum)

10) online J) elektronische Post (wird mit dem Computer verschickt und
empfangen)

5. CooTHecure.

1) das Unternehmen A) HMYIIECTBO, COCTOSTHUE; COOCTBEHHOCTh
2) der Gesellschafter B) ToBapwumiecTBO

3) das Vermogen C) BKJIaJ1, B3HOC, Maii

4) die Personengesellschaft E) HeryiacHoe (aHOHHMHOE) TOBAPHIIIECTBO

5) der Geschiftsfiihrer F) y4acTHUK TOBapuIlieCTBa, KOMIaHBOH
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KoMnemenyuu
6) die Haftung G) npeanpusitie
7)offene Handelsgesellschaft H) xomMMepueckuii AMpeKTop
8) der Vorstand l)oTBETCTBEHHOCTD
9) stille Gesellschaft j)upaBnenune
10) die Einlage K)oTkpbiTOE TOProBoe o01IecTBO
Bnaners OcHoBaMmi fenoBoro oome- |1. IIpoyTHTEe BU3UTHBIE KAPTOYKH HEKOTOPBIX JI0JCH M TONOJTHUTE TEKCThI.
HHS B YCTHBIX M micbMeH-  [Sabine Jahn ist von Beruf. lhr
HBIX ()OPMaAX C HHOCTPaH- Arbeitsplatz ist
HBIMHU APTHEPAMU; HHO- der Frisorsalon
;zpﬁz‘gro’;ﬁfoﬁ“;;&’e‘ software solutions ma  Sabine Jah, Frisarsalz?n Sie arbei-
> Goldst » — .
HONMyYeHus HHHOPMALIMH H3 strafe 17 S tet von 9 bis 18
76142 K, )
3apy0ekKHBIX HCTOYHUKOB Olaf Edelmann e arlsruhe = Uhr und am
Programmierer ; eton: 0721/56 46 67 R —
—-18 Uhr (Di—Fr), 814 Uhr T8 Uhr. Der
WaldstraBe 13a - 80443 Mnc Machen Sie einen Termin bej [m(f,a) ;fisLéJj?srélgﬁrhat
Tel.:089/765-3331 - Fax: 089/ die Telefon-
Internet; www.e-soft.de nummer und ist in in der
Goldstrafie 17.
Olaf Edelmann ist von Beruf. Er arbeitet bei in . Die
ist WaldstraB3e 13a. Seine ist 089/765-3332 und seine ist
089/765-3331. Internet:
ICocTaBbTECBOIOBH3UTHYIOKAPTOUKY.
3HaTh OCHOBBI pabOTEI B TIPO- \ITepeuens npumepnsix meopemuyuecKux 60npocos K 3auemy:
rpaMMax-mepeBouHKax; 1. Oxapaxrepu3yiiTe 3Talbl paboThl B MPOrpaMMax repeBofdrkax. [I[puBenuTe npuMepst
IpaBIIa cCocTaBieHust pac- [2.  IIpaBuiia coCTaBIICHHS PaCIIMPEHHOTO IIONCKOBOTO 3a1poca
HIMPEHHOTO TIOMCKOBOTO 3. TlepeuncianTh MHTEPHET-PECYPChI HA AHTIIMIICKOM SI3bIKE, OTHOCSIIUECS K NPOpECCHOHATBHOIM cdhepe
3ampoca, B TOM 4KCiIe Ha
QHTJIMICKOM SI3BIKE; TIOITY-
JISIPHBIE HHTEPHET-PECYPCH
Ha aHTJIMHCKOM SI3BIKE, Mrpopmarika
OTHOCSIIHECS K podec-
CHOHaJIBHOU cdepe
VYwmersb Hcnonb3oBaTh nporpammel- (IIpumepnsie npakmuueckue 3a0anus 0is 3a4ema u 60npocsl K CEMUHApy:

TIePEBOAYMKY IS YTCHUS
podeCcCUOHANBHOM JIUTEe-
paTypsl; IOIB30BATHCS

Qucyunaune Dnemenmapnasn gusuxa

1.Haiioumes cemu Hnmepnem npog.mexcm. Ilepeseoume e2o cpedcmeamu npocpammvl nepegooyura
2. Haiioume 6 cemu Hnmeprem 0ononHumensvlil Mamepuai Ha GH2IUICKOM SI3bIKe N0 memMe NOCIeOHel IeKyull no
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cucremoii Google mist mo-
HcKa MpodhecCHOHATBLHOM
JIMTEpPaTypbl Ha HHOCTPaH-
HOM $3bIKE; OPHEHTHPO-
BaThCs B QHIJIOSA3BIYHBIX
HHTEPHET-pPecypcax, OTHO-
CSALMXCS K Tpodeccro-
HaJIbHOM 00IacTH 3HAaHUH

Bnaners

Haspikamu niepeBosia Ipo-  [IIpumeprsle memsl K ceMUHapam u 3a0aHuil

(o n“"‘"btxl’

(heccronanpHoit utepary- |1.0630p mpodeccHOHATBHBIX HHTEPHET PECYPCOB AHTOS3BIYHOTO HHTEPHETA. AKTyallbHBIE JOCTHKEHUS U paspa-
PHI B IIpOrpaMMax- IepeBo- [OOTKH
JIYUKAX; HaBbIKaMK camo-  |2.JToaroroBka noknana u npeseHTanuy Ha TeMy: [lepeBox B pogecCHOHANBHEIX TEKCTOB B IIPOrpaMMax I1epeBo-
CTOSTEIIBHOTO MIOUCKA MPO-  |TUMKax

(heccronanbHOIT UTEpATY-
PBI, B TOM YHCJIE Ha aHT-
JIMACKOM SI3bIKE;- HABbIKA-
MH CaMOCTOSITEeIIbHON pabo-
TBI C @HTJIOA3BIYHBIMH HH-
TEpHET- PeCypcamMu, OTHO-
CAIIMMHUCS K IPOecCHO-
HaJIbHOI 00JIaCTH 3HAHUIT

OIIK-8 cnoco0HOCTh KPUTHYECKHU MEPeoCMbICINBATh HAKOIVICHHBIH ONBIT, H3MEHATHL NPU HE0OXOAHMOCTH HaNpaBJeHHE CBOCH AeATeIbHOCTH

3HaTh

- TEOPETHYECKHE OCHOBHI (pyH-
JIAMEHTAIBHBIX (PU3HIECKUX
SIBIICHU, OCHOBHBIC TIOHSTHS,
3aKOHBI, MOJIENH;

- COBPEMEHHbIE IPOOJIEMBI 1
TCH/ICHIIMU PA3BUTHUS (PUBUKH;

TeopeTnueckue BOIPOCHL:
IlonsTue skcnepumeHra.
OOBEKT HUCCIEIOBAHMS.

TMoHsTHE TapaMeTpa ONTHMH3ALINH.
DaKTOpHI U YPOBHHU (HaKTOPOB.
DYHKIHS U IOBEPXHOCTH OTKIIHMKA.

YMets

- KOPPEKTHO BBIPAXKATh U apry-
MEHTHPOBaHHO 00OOCHOBHIBATh
OCHOBHEIE TIOJIOXKEH!S (PH3NKN
- OCYIIECTBUTH BBIOOP TEMBI U
METO/Ibl MCCIIE/IOBAHUS;

[IpakTuyeckue 3aaHus:

- [TocTpONTH TIaH HOMHOTO (paKTOPHOTO SKCIepUMeHTa 3°.
- TIOCTPOMTH IAH MONHOTO (PaKTOPHOTO IKCIEpUMEnTa 2°,
- [ocTPOUTH IIAH HOTHOTO (paKTOPHOTO SKCIEPUMEHTA 52,

Bnaners

- IpO(eCCHOHAIBHBIM SI3BIKOM
MPEAMETHOM 00IacTH 3HAHHMS;

- CIoco6amMu COBEPIICHCTBOBA-
HUS IPO(eCCHOHANBHBIX 3HAHUN
U yMEHHH ITyTeM UCIIOIb30BAHHS
BO3MOKHOCTEH HH(OpPMAIMOH-
HOM cpenpl;

- METOJIOJIOTHYECKUM aIapaToM
uzuxwy;

- HaBBIKaMH 00PabOTKM U KPUTH-
YEeCKOW OLICHKU HH(pOpMaLiK

HpaKTI/I‘{eCKHe 3alaHUs:

HOCTpOI/ITI) MaTeMaTU4CCKYI0 MOJICITb 00BbeKTa B BHIC IIOJIMHOMA 110 T8.6J'II/II_IG JAHHBIX OKCIICPUMCHTA!

G X1 X2 X3 X4 X5

1 181.04 87.00 26.00 129.50 136.20
2 202.67 76.25 48.00 128.00 126.80
3 218.85 68.00 66.00 124.50 117.80
4 225.29 63.63 69.50 123.45 113.50

1 JIAaHUPOBAHUE SKCIICPUMEHTA
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5 231.72 59.25 73.00 122.40 109.20 182.07
6 242.33 47.00 92.00 116.70 101.00 207.22
7 251.28 36.25 107.00 114.40 93.20 187.06
8 255.12 32.63 110.00 112.95 89.50 225.24
9 258.96 29.00 113.00 111.50 85.80 200.99
10 265.61 28.25 145.00 110.00 78.80 233.99
11 271.42 19.00 145.00 108.70 72.20 215.83
12 273.98 17.13 159.00 105.85 69.10 239.92
13 276.53 15.25 173.00 103.00 66.00 204.29
14 281.04 9.00 185.00 102.10 0.00 247.36
15 285.03 0.25 192.00 98.40 -0.20 223.21
16 286.81 -0.88 201.50 97.15 -0.30 231.39
17 288.58 -2.00 211.00 95.90 -0.40 220.32
18 291.72 -5.75 237.00 90.60 -0.60 235.09
19 294.51 -6.00 245.00 91.10 -0.80 222.60
20 295.74 -6.00 251.00 89.75 -0.90 247.97
21 296.97 -6.00 257.00 88.40 -1.00 229.25
22 299.15 -6.00 279.00 84.70 -1.20 260.43
23 301.07 -6.00 302.00 81.60 -1.40 231.31
24 301.91 -6.00 309.00 79.45 -1.50 261.04
25 302.74 -6.00 316.00 77.30 -1.60 238.58
26 304.20 -6.00 336.00 73.40 -1.80 259.79
27 305.45 -6.00 337.00 -1.10 -1.80 216.25
28 305.99 -6.00 347.50 0.95 -1.70 241.95
29 306.52 -6.00 358.00 3.00 -1.60 216.75
30 307.41 -6.00 381.00 6.30 -1.40 251.32
Mcxo/HOE ypaBHEHHE PErPECCHH, 3aIIMCAHHOE B HHACKCAX IMITMPUYECKUX K03 duienToB perpeccun b:
012345121314 15232425123 2343451234 22 111 222 333 444
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HpOeKTHa}I JACATCIBHOCTD

TexHOMOTHS KOMaH}IOOGPaSOBaHI/Iﬂ " caMo-

CmpyicmypHoiit snexenm ITnanupyemvle peyromamol 00y4eHus
KoMnemenyuu
3HaTth Hampanenus u cocrosinue co-  |Camocmoamenvhas paboma_«llonsimue 0 Memoode HAY4HO20 UCCIeO08aANUsL)
BpEeMEHHBIX (pusndeckux uccie- |3amanue 1.
JIOBAHHUH. 1) O3HAaKOMBTECH C IIOHSATHEM METOI.
IMeToz (0T rped. — crocod MO3HAHUS) — «IIyTh K 4eMy-TH00», CIOCO0 JOCTIKEHHUS L1, ONpe/IeIeHHbIM 00pa-
30M yIopsiioYeHHas! AeSITEIBHOCTh CyObeKTa B 0001 ee popMe, Kak COBOKYITHOCTb OIIEPAIIHIL.
2)Mcriosnb3yst MICTOYHUKY JIMUTEPaTypbl (OCHOBHOM U JOMOIHUTEIbHON) U MHTEPHET-UCTOUHUKY HAWANTE UH-
(hopmaruio, 10 METO/IaM HAayYHBIX HCCIIEAOBAHMUIL, HCHIOIb3YEMbIX B (DU3HKE.
IMeTopl HayKH:
|. Beeobmue:
1. DMmupuyeckue:
111. Teopernyeckue:
1V. YacTHO-Hay4HbIE METOJIbI
V. MeTo/ibl CTaTUCTUYECKOH 00pabOTKH AKCIIEPUMEHTANIBHBIX TAHHBIX
(MupopmManmio opopMuUTe B BUJIE TAOJIHUIIBI)
Ymerb OpueHTtupoBatbcs B Teopernue-  |Camocmoamenvrasn paboma_«llonamue o menoode HayyHo20 Uccied08aHusLy
CKHX, KOMITBIOTEPHBIX U dKclie-  |(PaboTa BbINONHsIETCS B MICEMEHHOM BHUJE M IIPEAOCTABIIIETCS MIPEIIOJaBATeNIO Ha KOHTPOJI).
PHMEHTAIBHBIX METOaX penie-  [3amaHue 2.
HHSl HAYYHO- UCCIIEIOBATENBCKUX |2) PaccmoTpuTe 000011IeHHBIH TU1aH NOHATUS (TI03HAHUS) METOA:
3aja4 B obnactu ¢pusuku; kpu- (1. O0mwekT U (1m) npeamer Metosa. Ero kinaccudukanus (pogoBoe, HCXOIHOE ONpeIe/ICHHE).
THUYECKH IIEPEOCMBICTINBATh Ha-  |2. Ilens u runmoresa (IpeAnonaraeMsle pe3yIbTaTh).
KOIUICHHBIH OITBIT, H3MEHATh 3. Heo0OxoauMble 1 JOCTaTOYHbIC YCIOBHUS peaTi3aliii.
(ipu HeoOXoANMOCTH) Tpodmits (4. Vinest, 3aK0H WM TPHHIUI, (POPMOH peasii3aliii KOTOPOTO SIBISIETCS] METOS.
cBOel poecCHOHANBHON es- (5. Mopens npeaMeTa; cxema, UeabHoe MpeICTaBIeHne WK 00pa3 neficTBuil B MeToze.
TEIBHOCTH. 6. CBepHyTas TPaKTOBKA, XapaKTEPUCTHKA WX ONpe/Ie/ICHHUE.
7. YcBoeHHUE ero JIOTHKHU U MOCIIEA0BATEIFHOCTH TPUEMOB, ASHCTBHII U Orepanyii (TEXHOIOTHYECKOI
[JacTH MeTO/a). YMEHUS MM HaBBIKU €ro peali3alii.
8. Poub 1 MeCTO B CHCTEME Hay4HbIX IOHATHH, 3BPUCTUYHOCTD U IEPCIIEKTHBBI COBEPIICHCTBOBAHMSI.
3) Cornacusl s Bl ¢ yrBepxkaeHueM: «IloHsTHE M0OO0T0 IpeaMeTa H3ydeHUs - 3TO eCTh IIPOLECC M HTOT
[OCTIXKEHHUS €T0 CYIIHOCTHU. [I0HATHE 0 METO/ie ACATEILHOCTH, SBISCTCS IEHTPAIbHBIM, OCHOBHBIM, - SIBIISCTCS
Coztep KaTeIIbHBIM SIIPOM JTI000# AeATeIbHOCTH, @ TOCKOJIBKY ACSTENIbHOCTD 0JDKHA OBITh YCIICIIHON, TO OHA
00s13aTeNBHO JIOIKHA OBITh peIIeKCHBHOM».
Bnanets Meronamu TovcKa Hay4HO#H Camocmosmenvhas paboma_«llonamue o memode HAY4HO20 UCCIEO0BAHURY
nH(POPMAIMH C HCTIONB30BaHNEM (3ajaHue 3.
Pa3IHYHBIX HCTOYHHUKOB, MeTO-  |1) PaccmoTpuTe moapoOHO METO B PU3NIECKON HAYKH
JIaMH TUIAHUPOBAHMS HAYYHBIX 2) Be1bepute 0fMH METO HAYYHOTO MCCIICIOBAHNS U3 JTI000§t IPYIIIBl METO/IOB, HCTIONIb3yEMbIX B €CTE-
HCCIIEIOBaHHH. CTBEHHBIX HayKaX M PacKpOMTE ero MUCbMEHHO, N0 0000IIEHHOMY ITaHy
OIIK-9 crioco0HOCTHIO MOTYYHTh OPraHN3aNHOHHO-YNPaBJIeHYeCKHe HABBIKH NPH padoTe B HAYYHBIX IPYNNAaX H APYTUX MAIBIX KOJJIEKTHBAX HCIIOJHATeIei
3HaTh OCHOBHBIC IPHHIMITEI yripaBie- |1. OCHOBHBIE NPU3HAKK U (PYHKIINH KOMaH/IbL.
HUS KOJUICKTHBAMHU HCIIONHHUTE- (2. DTanbl KOMaH000pa30BaHuUs U UX XapaKTePHUCTHKA
Jeit 3. PoneBas cTpykTypa KOIJIeKTHBA
Ymers YrpaBisate paboToil HayIHBIX 1. ITonGepuTte He MEHEE IIATH KPUTEPHEB, YKAa3bIBAIOIINX HA TO, YTO KOJUICKTHB T'OTOB K COLIMAIBHOMY
TPYII M MaJIbIX KOJUICKTHBOB B3aHMOZCHCTBHIO.

[Pa3BUTHSA
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Bnaners HaBpikamu paGoTsl B Hay4HbIX L. Pazpabotaiite aaropuT™ NOBBILIEHUS CAMOOPIaHU3ALMU WICHOB KOJUICKTHBA (KOMaHIbl)
rpynmnax ¥ APyrux MaibiX KO- (2. OpraHusyiite CBOUX OJJHOTPYIITHUKOB /U1 BHIIIOJIHEHUS KOJUIEKTUBHOM paboThl. BriOepuTe 1ensb,
JIEKTHBAX MCIIONHUTENIeH pacmpenenuTe 0013aHHOCTH, BEIIAliTe HHCTPYKITHU, IPOKOHTPOIHUPYHTE pe3yabTaThl.
3HaTh Temaruky Hay4HO- [TonroToBbTE MyOJIMYHBI TOKIIA, KOTOPEII BEI IPEICTABUTE TPYIIIIE.
HCCIIEJOBATENBLCKOI PaboThI, IpumepHsie memut 0151 ROO2OMOBKU K YCHIHBIM ORPOCAM-Decedam:
METO/Ibl MaTeMaTH4ecKoro mia- |1 XapakTepUCTHKA IPOEKTHOH JeATEeIbHOCTH.
HHPOBaHHUS JKCIIEPUMEHTa, 00pa- [2 IMonstue npoexra. Knaccudukanus npoexToB 1 TpeboBaHus K HUM. [IpuBecTH nIpUMepsL.
OOTKM 1 aHaJIN3a ONBITHBIX JaH- |3 OCHOBHBIE COCTaBIISIOIIHE IPOSKTa U UX XapaKTEePHCTHKA.
HBIX; OCHOBBI OPraHU3allMOHHON (4 OTeuecTBEHHBIE U 3apyOexkHbIE IPOEKTHL. [ TaBHbIE OTIMYHS.
U COL[HAIIBHOMN IICUXOJIOTUH, 5 ITpuHIMIE TpoekTHpoBaHus. [IpuBecTrH IpUMeEpH! COOIIONEHNS U HECOOTIOACHUSI IPHHIIUIIOB IPOSKTH-
COLMAJIBHON KOMMYHHKAIIMK M [DOBAHMSI.
yIpaBIIeHHUS. 6. IlonsaTtHe nccnenoBaHus.
7. bubimorekn, KaTaJIory U KapTOTeKH, EPHOANYECKUE H3TaHHU.
8. ITpyHIUIIEL 1 HEOOXOIUMOCTD MCHOJIb30BAHHS HAYYHON JIMTEPATyphl B IPOSKTHOM AESTETBHOCTH.
9. INouckossle cucteMs cetu MuTepHeT. O6BSICHUTE HEOOXOIUMOCTh HCIIOIb30BAaHUS IOUCKOBBIX CUCTEM|
B IIPOEKTHOI IESTEBHOCTH.
10. TpeGoBaHMS K IIOATOTOBKE OTYETA IO IIPOEKTY B DJIIEKTPOHHOM BHJIE.
11. TpeOoBaHMs K IOArOTOBKE MPE3ECHTALMH 110 IPOEKTY B HJICKTPOHHOM BH/IE.
12.  TpeGoBaHMs K IIOATOTOBKE JOKJIAJA IS 3aIIUTHI IPOEKTA.
13.  Kputepnu OIeHKH 3aIl[UTHI IPOEKTA B BUJIC IPE3EHTALMH.
Ymerb OdopmisaTs Tekyyio, pabouyio |[Ipumeproe 3adanue
MH(POPMAIHIO, TIOYIEHHYIO B 1) O3nakombTeCh ¢ anropuT™MoM. CocTaBleHus TOKIaa.
XOJI€ BBINOTHEHHS 3aJaHUs IAJITOpUTM:
mpaxkTuky; (opmuposats npuH- |1. [Togobpats auTepaTypy mo U3ydaeMoil TeMe, TO3HAKOMUThCS € €€ COAepIKaHUEeM. [IpoexTHas NeATENLHOCTD
IIUITBI X CTAaHJAPTHI B CHCTEME 2. Ilonp3ysich 3aKiIagkaMy, OTMETHTH HanOoJIee CYIeCTBEHHBIE MeCTa MIIH CJIeNaTh BEITHCKH.
BHYTPEHHUX KOMMYHHKAIHIl 3. CocTaBUTSH ITAH JOKIAA.
OpraHu3alMy; CTPOHTH OpraHu- |4. Mcmomb3yst peKOMEeHJaluH 110 COCTaBICHUIO TEMATHIECKOr0 KOHCIIEKTa U COCTABJICHHBIH IIJIaH, HAUCATh
3aI[MOHHOE [IOBEJICHHE, BIAJeTh  |[TOKJIAJ], B 3aKJIIOUYEHHN KOTOPOrO 00s3aTENILHO BBIPa3UTh CBOE OTHOLICHHE K M3/IaraeMoi TeMe U e€ comepixa-
HaBBIKAMU JIETIOBOTO OOIIEHNUS HHIO.
5. [IpounTath TEKCT ¥ OTPEIAKTUPOBATH €TO.
6. OhopMHUTH €T0 B COOTBETCTBUM € TpeOOBaHUAME K oopmieHno goknaos. (IIpu ycTHOM BeICTYIIIEHHI
ciienyer cobmonaTh TpeOOBaHUS K YCTHOM pedn.)
2) TpynIbl M COCTAaBbTE KPATKUH HOKJIA] 10 0003HAUYCHHON TEME.
Brazmers MeronaMy TITAaHUPOBAHHS 1 WIpumenums 0cHoGHbIe NOHAMUA NPOEKMHOIL OeamenbHocmu npu evinoanenuu Ilpakmuueckozo 3adanus

TIPOBE/ICHHS SKCIIEPHMEHTA;
HaBBIKAMU U IPHEMAMH JIETIOBOTO
OOIIIeHNs], yIIPaBICHUSI KOMMY-
HHUKAIUAMHI BHYTPU Majoil Hayd-
HOH IpyIIbL

Wel:

(O00CHOBaHHUE aKTYaJbHOCTH (Ha OCHOBE JINTEPATYPHBIX M HH(GOPMAIIMOHHBIX HCTOYHHKOB), BEIOOD Lieneil n
3asay mpoekTa. Pa3paboTka 3TanoB NPOSKTHPOBAHMSL.

Oenadems nHagvikamu npumeHeHUs 0CHO6 NPOEeKMHOU deamensnocmu npu evinonnenuu Ilpakmuueckozo
Baoanus Ne2:

CocTaBiieHIE TEXHUYECKOTO 3aJaHHs U KAJICHIAPHOTO IIaHa 110 TIPOEKTY.

\Botnonnenue npakmuueckozo 3adanus Ne3.

IBEIOOp TEXHUYECKHX CPEICTB, 000PYIOBAaHUS U PECYPCOB JUTS pealli3alliy IIPOCKTa.

Bvinonnenue npakmuyeckozo 3a0anusn Ned.

CocTaBiieHHe epedHs TEXHHIECKOH JOKYMEHTAllUH HA OCHOBHBIC O0BEKTHI, pa3paO0TaHHbIC B IIPOCKTE.

MNPOPECCHUOHAJIBHBIE KOMIIETEHIIUN
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IIK-1 ciocoGHOCTHIO HCMOJIB30BATH CHIENHATN3HPOBAHHDIC 3HAHHS B 00/1aCTH QU3UKH /IS 0CBOCHHS NPOGHILHBIX (GH3HYECKUX U CIH IUTHH

3Hath

— DPHHLMIBL © METOIBI
Hay4HOTO HCCJIC/[OBAHUS.

— ypaBHEHHSI TeOpeTHYC-
CKO#i (pU3HKH, OTpaKaromue
OCHOBHBIE (DH3UUECKUE
SIBTICHUS U 3aKOHOMEPHO-
CTH.

— METO/IbI PEIICHUH ypaB-
HEHUH TEOPETHIECKOH
(hu3HKH, OTpaxkaromue
3aKOHBI MEXaHHKH, MOJIC-
KyJISIpHOH (DHM3HKH U Tep-
MOZAVNHAMUKH, JIEKTPOIH-
HAMUKH, OITHKH, AaTOMHOM
U SIIepHO GU3NKH, GU3UKI
9JIEMEHTAPHBIX YaCTHI

lepeuens meopemuueckux 60npocoe K IK3ameny:

1. Pazaennl: Mexannka, MexaHuKa CIUIONIHBIX Cpej

1. BapuanuoHHBIH IPUHIUI B MEXaHHUKE. Y paBHeHUs Difnepa-Jlarpamxka.

2. YpasHeHus ['aMmiIbTOHa.

3. [onsarue dpuznueckoro nousi. CkassipHble, BEKTOPHBIC H TEH30PHBIE MOJISL.

4. ITons ckopocreii u nepememenuii. TeH30pbI HOBOpOTa U eopMarmii U Ux ckopocTeil. TeH30p HanpspKeHHi.
3axon I'yka.

5. 3aKOH COXpPaHEHHUSI MAacChl CIUIOIIHOW Cpe/ibl. Y paBHEHHUE HENIPEPhIBHOCTH.

6. 3aKOHBI U3MEHEHUSI IMITYJIbCa 1 MOMEHTA HMITYJIbCA CIUIOIIHOM Cpebl.

7. 3aKOHBI N3MEHEHUS] KHHETHYECKOI SHEPrHH, BHYTPEHHEH SHEPIHU U SHTPOIMH CIUIONIHOH cpenbl. Cucrema ypas-
HEeHHI MEXaHHKU CIUIOLIHBIX CPeJl.

8. YpaBuenue Ditniepa. OCHOBHBIC TOJIOKEHHS M 3aKOHBI THIPOCTATHKH.

9. Ypasuenue beprymmn. [10Tok SHEpruM U MOTOK HMITYNIbCA. 3aKOH COXPaHESHUS IUPKYJISIUK CKOpocTH. [loTeHnu-
anpHOE TeueHHe. HecxxnmaeMast 5KUIKOCTb.

10. BontHOBOE ypaBHEHME Ul BOSMYIIECHHI INIOTHOCTH U AaBiieHHs. CKOPOCTB 3ByKa. DHEPIHs U HMILYJIbC 3BYKOBBIX
BoiH. ObIIiee perienHre BOIHOBOTO ypaBHeHHs. ChepuuecKkne BOIHBL.

11. Cepx3BykoBo# notok. Yucio u konyc Maxa. [ToBepxHoCcTH pa3pbiBa. TaHIeHIMANBHBIH Pa3pbIB. Y AapHas
lannabata. CKauKH IIOTHOCTH, TEMIIEPATYpPhI, CKOPOCTH, SHTPOIIHH.

12. Tenzop HanpspKeHHI 171 BsI3KOU xuakocTH. YpasHeHne Hasbe-Crokca. I'panndanble yenosus. Juccnmanms
PHEpPIUH.

13. ®opmyma I"arena-Ilyaseiins-Crokca. Uncno u 3akoH monobus Peitnonsaca. Ynena pyna, Crpyxana u Ditiepa.
14. Teuenne npu ManbIxX yncnax Peiinonsaca. @opmyna CTokca ¥ IONMPaBKU K HEH.

15. Cunsl cONpOTUBIICHHS NIPU TaAMUHAPHOM U TypOYJISHTHOM TeueHUH. [1oHATHEe yCTOHYMBOCTH ABMKEHHUS KUAKO-
ctn. TypOynenTHast o6nacts. TypOyaeHTHBIH ciex.

16. 3aMKHYyTas cuCTeMa ypaBHEHHH IHIPOIHHAMUKH.

2. Pa3nen DiaeKkTpoAHHAMHKA

1. Makpockonmuaeckoe moJie Kak pe3yJbTaT yCpeaHeHHs Mukponosneil. CpenHue 3apsabl H TOKH. Bektops! nmomsipu-
3aIlMy ¥ HAMAarHMYEHHs U UX CBSI3H C BEKTOPaMH IOJISL.

2. Muddepenunansuas Gpopma 3akoHa Oma. CTOpOHHHE 3IEKTPOABIKYIHE CHiIbL. [1oHast cucTemMa ypaBHEHU
MakcBeria, TpaHUYHbIX YCIIOBHI W MaTepHAIBHBIX YPaBHEHHH IIsI 3JIEKTPOMAarHUTHOTO ITOJIS B BEIIIECTBE.

3. 3aKOH COXpaHEHHUs YHEPTHHU IEKTPOMArHITHOTO OJIS B MaTepHAIbHOM cpenie (Teopema YMmoBa-Iloiitunra). Temn-
imo Jlxxoyns-JleHna u paboTa CTOPOHHUX CHIL.

4. Crutel, neffcTByIOIINE B DJIEKTPOMAarHUTHOM TOJIE Ha IPOBOIHUKH, TUIIEKTPUKH H MarHETHKH.

5. ®eppomaraernsm. [lomeHHas cTpykrypa. Oeppomarneruk Bommsu Toukn Kropu. Kprusas Hamarauaenust gpeppo-
MaraeTuka. MarHUTOCTPUKIHS (pepPOMArHETHKOB.

6. DIeKTpOMarHUTHBIE CBOWCTBA CBEPXIPOBOIHHUKOB. CBepxnpoBoasmuid Tok. Kputnueckoe noie. [IpomexyrodHoe
COCTOSTHHME.

7. DIeKTpoMarHuTHBIE BOJIHEI B BelllecTBE. PacipocTpaHeHne IIIOCKUX BOJH B OAHOPOZHOM H30TPOITHOM JIHDIICK-
[rpuke. [Ipenomiienre u oTpakeHUe BOJIH Ha TpaHUIIE pa3ziena AByX cpel. Popmyisl Openens.

8. PactipocTpaHeHune 31eKTpPOMarHUTHBIX BOJIH B IIPOBOJsIIEH cpene. KoMmiiekcHas ek TprudecKas IpoHHIae-
MOCT5. 3aTyxaHUe 3IEKTPOMATHUTHBIX BOJH U IIOTJIONICHHE YHEPTUH B IPOBOTHHUKE.

9. DnekTpuyecKue 1 MarHUTHBIC CBOMCTBA BeliecTBa. [Tospu3anus N3ICKTPUKOB B IOCTOSHHOM JJICKTPUYECKOM
mose. J{panekTprdyeckas BOCHPHUMYHBOCTD HOJISIPHBIX M HETTOISAPHBIX JHIJICKTPHKOB.

10. J{i3/1eKTPUKH B IEPEMEHHBIX JICKTPUUCCKUX MOJISIX. YTIPYTOCBSA3aHHBIC YJICKTPOHBI U X BBIHYXK/ICHHBIC KOJIE-

[Teopernueckast pusuka

6anus. Knaccuueckas Teopust mucnepenu cBeta. HopManibHasi M aHOMaJIbHAS IVCTIEPCHS CBETA.

00pazosamenbHOU NPOSPaAMMbL
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11. Knnaccuueckas teopusi auamMarautHoro a¢dexra. Teopema Jlapmopa. [TapamaruutHasi BOCIPUEMYHBOCTD MarHe-
THKOB C HOCTOSHHBIMH MOMEHTAMH MOJICKYJL.

MarnutHoe yncio Peifnonbaca.

13. MarHuTOrMApOANHAMUYECKHE BOJIHBI. Y IapHBIC BOJIHBI.

14. INdIEeKTPUKH B IIEPEMEHHBIX DIEKTPHIECKUX MOJSIX. YTIIPYrOCBsI3aHHbIE YJIEKTPOHBI U UX BBIHYKICHHEIE KOJIe-
6anns. Knaccuueckast Teopust aucrepcun ceeta. HopmalibHast M aHOMalIbHAs AUCIEPCHUs CBETA.

15. DiiekTpoMarHUTHBIE BOJIHBL B AMCIIEPIUPYIOINX cpeax. Jucnepcus u3IeKTpUIecKoil IPOHUIIAEMOCTH, T10-
rnomenue, Gpopmyisl Kpamepca-Kponura. daszoBas n rpynmnosast CKOPOCTH B IMCHEPTUPYIOIIEH cpezie.

16. DneKTpOMarHUTHBIC BOJHBI B MPOBOAHHKE. AHOMANBHBIN CKHH-9(dekT. CKUH-IP(EKT MPU BBICOKHX 4aCTOTaX.
17. OTpaxeHue 1 NpeTOMIICHUE HIIEKTPOMATHUTHBIX BOJIH. [I0BEpXHOCTHBIN UMIIEJAHC METAIIOB.

18. DnekTpoMarHUTHEIE BOJIHEI B HEOJHOPOAHKIX cpenax. Dopmyisr Openens.

19. Paccesinue 351eKTpOMAarHUTHBIX BOJIH B BelllecTBe. PaeeBckoe paccesHue Ha MaJIbIX YaCTHLAX, B a3ax U KUAKO-
CTAX.

20. DiekTpoMarHUTHBIE BOJHEI B aHU30TPOIHBIX cpenax. OCHOBHOE ypaBHEHHE KPHCTAIOONTHKN. OXHOOCHBIE
KprcTauibl. MarauToonTuueckue 3QQeKTsl.

21. DnexktpoMaruuTHbIe (UIyKTyaruu. OIyKTyalnoOHHO-IHCCUIIATHBHAS TEOpEMa.

22. Nznydenne Yepenkosa.

23. Henuueitnas nossipusanust Betectsa. [IpoxoxaeHne 3JIeKTpOMAarHUTHBIX BOJH CKBO3b HETHHEHHYIO CPEy.
[peoGpa3zoBanue yacToT. I'eHeparus BTopoit rapmonuku. CaMo(hOKycHpoBKa.

3. Pasnenni: KBanToBast Teopusi, ®u31MKa KOHACHCHPOBAHHOIO COCTOSIHUS

1. BropuuHoe KBaHTOBaHHME JUIsi cUcTeM 003e- U epMu-yacTuil. OnepaTopsl poXKACHUS U YHUUYTOXKeHHs. Oneparop
["aMUIIBTOHA B IIPEICTaBICHUH BTOPUYHOIO KBAHTOBAHHS.

2. KanToBanme mons usmydenus. Oneparop I'aMuibToHa B IIpe/iCTaBIEHNH BTOPHYHOTO KBAHTOBAHMS U TTOTHAS
PHEpPrust HIEKTPOMATHUTHOTO MOJIS. DHEPrHs HyJIeBbIX KoaeOaHui.

3. S-MaTpuIla 1 TeopHs BO3MYIEHHA. AHATUTHIECKHE CBOMCTBa S-MaTpuibl. T- 1 M-ammutyasl. Juddepentu-
AITbHBIEC CEYEHNS B PEIATHBUCTCKOH TEOPUH.

4. BzanmozeicTBrE 371eKTPOHA ¢ M3Ty4eHreM. BeposTHOCTh 0/1HO(OTOHHOTO Tepexo1a. MylIbTHIIOIBEHOE U3ITyde-
nue. [IpaBuna oT60pa A UCIyCKAHHS U IOTTIONICHHS CBETA.

5. Paccessnne cBera atTomamu. BeposTHOCTS Tepexoza B enHUIly BpemeHn. Jluddepenmmansaoe ceueHne KOMONHA-
IIMOHHOTO N KOT€PEHTHOTO PACCESHHUSL.

6. Annabatnueckuii npuniwn bopua-Opendecra. Merox Xaptpu-DPoka. AHTHCHMMETPU3ALIHS BOTHOBOW (yHKIIHH.
(O6MeHHOe B3aNMOIeliCTBHE.

7. DNneKTpoH B nepuoaeckoM roine. bioxoBckas BoTHOBas (yHKIIHS JIEKTPOHA B MEPHOANYECKOM mose. Mozens
MOYTH CBOOOIHBIX ANIEKTPOHOB. JHEPreTHYECKast LIeb.

8. Ipsimast u obpaTHas pemreTky. Sueiika Burnepa-3eiina. Yenosnst Bopra-Kapmana. 3ona Bpritrosna.

9. TTpuGmmkenne cuinbHOM cBs3u. OOpa3oBaHUE pa3pEHICHHBIX SHEPIETUYECKNX 30H. 3aKOH aucrepchn. DQhexTHB-
Has Macca.

10. 3anonHeHne 30H 35eKTpOHaMH. [TpOBOHNKH, AMAIEKTPUKH U HOTYyHPOBOHUKH. COOCTBEHHBIE MOMYTIPOBOIHH-
ku. [TnotHOCTH cocTostHui. [Tpubimkenue ¢ GeKTHBHON MacChl.

11. IIpumMecHbIe MOTYNPOBOIHUKH. JJOHOPHBIE M aKLIENTOPHBIC YPOBHU. YpoBeHb DepMu B COOCTBEHHBIX U MPUMEC-
HBIX TONYTIPOBOAHMKAX. JleeKThI.

12. Pacnipenenenne @epmu-/lupaxa. BelpoxIeHHBIH 31EKTPOHHBIN ra3. Metauibl. 3aBUCUMOCTh XMMHUYECKOTO T10-
[TeHIHaNIa OT TEMIIEPATypHI.

13. HeBbIposkeHHBIH 31eKTpoHHBIH ra3. [TomynpoBoaanky. D(deKTHBHAS INIOTHOCTh COCTOSIHHIT ¥ KOHIIEHTPALIUS
SJIEKTPOHOB U JIBIPOK B OTYHPOBOJHHKAX.

14. BO3HUKHOBEHHE U CpEIHEE BpeMsl )KU3HH HEPaBHOBECHBIX HocuTesel. PekomOuHarms u auddys3us HocuTenen.

12. ypaBHCHHSI JBHKCHUSA ) KUJIKOCTH B MArHUTHOM II0JIC. I[I/ICCI/IHH.TI/IBHLIG TIpOneCcChI B MarHuTHOU TUAPOANHAMHUKE.
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Mcronb30BaHKE U3ITy4YaTeNIbHOH PEKOMOUHALIN.

15. peii¢ smekTpoHa moj AeHCTBUEM BHEIIHEr0 3JIEKTPUIECKOro MoJis B IPOBOIHUKE. Bpems penakcanuy, JinHa
cBOOOIHOTO IIpodeTa U yAeIbHasl YIEKTPONPOBOHOCTS IIPOBOIHHKA.

16. Kunerndeckoe ypaBHenue bonpimana. Mexanu3Msl paccesiHus Hocuteseit 3apsina. HepaBHoBecHast pyHKIMs
Ipactipenenenus. [IpubnnxeHre BpeMeHU pelakcalyu.

17. KBanToBaHue KoneOaHuil kpucTammaeckoi pemerky. Meron kBazudactul. ®@oHoHEL CTaTHCTHKA ()OHOHOB.
Temmeparypa [leOast. AKyCTHYECKHE U ONTHIECKUE (POHOHBI.

18. DnexkTpoH-hoHOHHOE B3auMo/eiicTBue. ['aMUIbTOHHAH 3IEKTPOH-(OHOHHOTO B3aUMOICHCTBHS. BiusiHue sek-
[TpOH-(DOHOHHOTO B3aNMOJEIHCTBHS Ha DIEKTPOHHBIH CIIEKTP B METaJLIE.

19. Homnsponst Openuxa. DbdexTuBHASI Macca, TOABHKHOCT M JHEPTHsI OCHOBHOIO COCTOSHHUS HOJISIPOHOB MAJIOro
1 OOJIBLIOrO paauyca.

20. Teopust TETUIOEMKOCTH KPUCTAJUTMYECKO# pemeTku. 3akoH Jrononra u [Ttu. Teopus ebas. [Tpubnmxenne
DiiHITelHa. BKi1a 31€KTPOHOB B TEIUIOEMKOCTD TEJa.

21. [InazmeHHble KoaeOaHus HIIEKTPOHHOT O ra3a. [lnasmenHas yacrora. [1na3moH.

22. Oxcurons! penkens u Banbse. Ypasrenue lllpenunrepa u criekTp SHepruu Al 9KcuToHa Banbe. Konnencarms
KBaHTOBOTI'O Ta3a DKCHUTOHOB.

23. B3aumopeiicTBIE CBETa C KPUCTAINIMYECKOHN PELIETKOM, NONISpUTOHBL. OCHOBHbIE YePThl KBAHTOBOM TEOPHU
MOJISIPUTOHOB. I10IIPUTOHBI B HOHHBIX KpHCTAJLIaX.

24. Konnencar boze-Oitnmreiina. Temnepatypa BeiposkaeHus. Teopust DiiHmreiina u Jlonnona. Yucio yactuil B
IBose-konaencare. KorepeHtHocTh BonHOBO# (GyHKIMH bo3e-koHmeHcara.

25. CepxrtekydecTs. Teopus ABYX>KHIKOCTHOH ruapoxnHaMuky Jlannay. KsanroBanusre Buxpu. bose-konnencar
KynepoBcKHX nap. @u3nueckre CBONCTBA CBEPXTEKYUCH HKHUIKOCTHU.

26. [Ipupona siBeHus cBepxnpooaumoctu. Teopust ['un30ypra-Jlannay. Kyneposckue napsl. OCHOBHOE COCTOSIHUE
ceepxnpoBoxHuka. Teopust BKIII. TIpeo6pasoanne boromo6osa. Buasr ceepxnposonankos. ekt Jxo3epcona.
27. MakpocKonu4ecKasi TEOpHsi B3aUMOJICHCTBUS U3TydeHus ¢ TBepAbIM TenoM. CooTHomenus Kpamepca-Kponwra.
IAHOMaJIbHAsI IMCTIEPCHs], TIOJTHOE NorJIonieHue u orpaxenue. @opmyna Jlopenu-JlopenTua.

28. KBaHTOBasI ONTHKA TBEPIBIX Tel. Bupl moriomeHus u paccestHus cBeta. PoToH-(POHOHHBIE 1 MEXK30OHHBIE TTe-
[pexXoIbl. DKCUTOH-(DOHOHHOE B3aUMOJEHCTBHE.

29. OnTuka IpoBOJHUKOB. B3aumozeiicTBre U3TyueHHs ¢ 3IeKTPOHAMU IPOBOAUMOCTU. TeopHs OTpakeHus dIeK-
[TPOMarHUTHO BOJIHEI OT HOBepXHOCTH MeTainta. CooTHolIeHne XareHa-PyOenca. AHOMaNbHBIA CKHH-3(D()EKT.

30. Onrtuka nomynposoaHHKOB. [lornomenne ceera B NOMynpoBoAHUKAX. JucriepcHOHHbBIE KpHBBIE. MeX30HHOE
MOrJIoIeHne CBeTa B SJIEKTPHIECKOM U MATHUTHOM IIOJIe.

31. Buzsl 1 mpuposa MOBEPXHOCTHBIX COCTOSHMUI. BIIHsiHIE ITOBEPXHOCTHBIX COCTOSHUI Ha (hH3NUECKHE CBOICTBA
KPUCTAIIIOB.

32. DHepreTHYeCKHE 30HbI, CTATHCTUKA 3aM0IHEHHUS, YIEKTPOEMKOCTh U 3apsiJl IOBEPXHOCTHBIX COCTOSHMI. McKpuB-
lmeHne sHepreTHUecKyX 30H. MIHBEpCHEIE clion.

33. M/III-ctpykTypbl. BonbT-thapanHbie xapakTepucTiki. 3apsinoBeie coctosHuss MOII-ctpyk-Typ. [Ipumenenue
IMAII-cTpyKTyp.

34. ITonsTHE 0 KBAaHTOBO-pa3MepHOM 3(dekTe. J[ByMepHSIii 31eKTpOHHBIN ra3. CTPYKTYpBI ¢ OJHOMEPHBIM 3JIEK-
[TpoHHBIM ra3oM. Cepxpemerky. Hanomurorpadus. KBanToBbIi nepeHoc B HaHOCTpYyKTypax. dopmanusm Jlanpay-
hpa-brorTHkepa.

35. IlpuMeHeHre KBaHTOBO-Pa3MEPHBIX CTPYKTYpP B IPUOOPaX MUKPO- M HAHOIIEKTPOHHUKH. JIa3ephl ¢ KBAHTOBBIMU
ssMaMu 1 ToukaMH. Jlasep Ha JiBoiiHOIT retepocTpykType. JlaBunHbIe oToanomsl. IIpunGops! Ha 0OcHOBE OHO3NIEK-
[TpoHHOTO TpaH3ucTopa. POTOAETEKTOPH! Ha KBAHTOBLIX SIMAX U CBEPXPEIICTKAX.

4. Paznenni: Tepmoaunamuka, Ctatucrnyeckasi puszuka, @uznyeckass KHHETHKA

1. Bonbmoe kanoHnueckoe pactpenencuue I modca. BeiBox pacnipeneneHus u ero cBoicTBa.

2. CraTucTHYeCKUI HHTErpaJl, OCHOBHBIC TePMOUHAMHYCCKHE (DYHKIIHU U yPaBHEHHUE COCTOSHUS HICAIBHOTO Ta3a.
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3. Monekyia HaeaabHOro ra3a Kak KBasuHe3aBUcUMasi ojcucTeMa. PaciipesienieHne o uMIyibcaM, CKOpOCTAM,
KoopAMHATaM M 2HeprusM. Pacnpesnenenue MoJIeKyI 110 BBICOTE B 110J1€ CHJI TATOTEHHS.

4. Teopema 0 paBHOpACIPENEIICHIN YHEPTUH 10 CTENICHSM CBOOO/IBI M KIIACCHYECKast TEOPHSI TEINIOEMKOCTH Ta3a.

5. KBaHTOBast Teopusl TEIIIOEMKOCTH ra3a. CTaTHCTUUECKas CyMMa H€aJbHOTO KBAHTOBOTO I'a3a TOKIECTBEHHBIX
4acTHIL. Y4eT BKJIAJO0B B TEIJIOEMKOCTb IIOCTYNATeIbHOr0, KOJIEOaTeNbHOr0 U BPAILATEIbHOTO ABMKEHHS MOJIEKYJL.
6. KBaHTOBas CTaTUCTHKA HAEaIbHBIX ra30B. BeBox pacnpenenenuit ®epmu-/Iupaka u boze-DiiHmTeliHa 13 60715~
Ioro KaHOHMYECKoro pacrpeznenenus ['n66ca. Pacnpenenenue bosipiMana u KpuTepuiil BHIPOXKACHHUS Ta3a.

7. TepmoanHamMuuecKie QyHKINH U YpaBHEHHE COCTOSIHHS HACaIbHOTO KBaHTOBOro rasa. Vneansusie bose- u ®ep-
MH-Ta3bl IPY HA3KHUX TeMIlepatypax. BeipoknenHsiii 603e-ra3. KonneHcanus DiHITeHA. DIeKTpOHHBIN ra3 B
MeTarie.

8. PaBHOBecHOE dexTpoMarauTHOe u3nydenue. Gopmyna [lnanka. TepMoanHaMuueckue GyHKIMH H ypaBHEHHE
cocTostHMS (POTOHHOTO Tasa.

9. OTKIOHEHHE Ta30B OT UaeatbHOCTH. CTATHCTHYECKHI HHTErPal U HHTErPall 0 KOHOUTYPALHSIM [T PealbHOro
ra3a. YpaBHEHHE COCTOSIHUS M TEPMOJMHAMMYECKHE IIOTEHLIMAIIBI HEUJIEaJIbHOT O ra3a. Y paBHeHue Ban-nep-Baanbca,
10. PaznosxeHne 10 CTENEHsSM IUIOTHOCTH. BupnanbHble K03 GUINEHTHI pa3IoKeHus. Y paBHEHHS COCTOSHUS He-
MeaqbHOro ras3a B IapaMeTpUIecKOM BHIE.

11. TepmoauHamMuuecKue BEIMYMHBI KJIacCHYecKoH ma3mbl. Meron Jlebas-Xrokkens. Cucrema ypaBHEHH caMOCO-
[JIACOBAaHHOTO MIEKTPUYECKOTO IIOJIS 2JIEKTPOHOB M HOHOB. J{ebaeBckuii paguyc. ITonpaBky K JaBISHHUIO H TEPMOIH-
HAMHYECKHM BETHIUHAM.

12. Meron koppessiiioHHbIx ¢yHKuid boromo6osa. Onpenenenie GHHAPHON U TPOIHON QYHKIHI KOPPEIALIHH.
BerauciieHre nepBoi MONPaBKY K SHEPTUH pa3pspKeHHOH 1a3Mbl. Llenouka ypaBHenuii boromro6oBa st paBHOBeC-
HBIX KOPPEIALNOHHBIX QYHKIMIL.

13. Masbie uryKTyamun B MAKpOCKOIIMYEKHUX cucTeMax. Pacuer dumykTyarmii ¢ momonipio pactpeneietns ['ndoca u
(bopmynel boneriMana. I'panruns! npumeHrMocTtH GopMyisl bonermana. Pacnipenenenne aycca i ero mapameTpel.
14. ®nyKTyaluu OCHOBHBIX TEPMOAUHAMUYECKUX BEIHMYHH. BeposTHOCTS (TyKTyaluii B cucTeMe B TepMOCTaTe.
DaykTyanuu o6beMa U IIOTHOCTH. DIyKTyalldy TeMIepaTypbl, SHTPOIIHU U JaBJICHUSL.

15. IlpuMecHbIe MOTYIPOBOAHUKH. JIOHOPHEIE U aKIIENTOPHEIE YPOBHHU. Y poBeHb DepMu B COOCTBEHHEIX U IIPHMEC-
HBIX MOJIyIPOBOXHMKAX. Jle(eKThI.

16. ®nykTyanuu B uaeansHOM raze. GuyKTyaluy Yuciia 4acTUIl B MajioM oobeme raza. @opmyna [Nayccona. dmyxk-
[Tyallny B pacrpeielIeHAsIX YHCIIa YacTHI] U pepMu- U 603e-Ta3a. OIyKTyaluy SHEPIHI YepHOTO U3ITYyIeHUs B
3aaHHOM HHTEpBaje 4acToT.

17. Bnusinue QuyKTyaruit Ha 9yBCTBUTEIBHOCTD H3MEPHUTEIbHBIX IPUOOPOB. DIIyKTyallly, BHI3bIBAEMBIC TEIUIOBBIM
IMBIDKEHUEM MOJIEKYN prbopa. UyBCTBUTENIBHOCTE HEKOTOPBIX IIPHOOPOB IIPH OHOKPATHOM M3MEPEHUH (II0/IBe-
IEHHOE 3epKaJblie, IPYKUHHbBIE BECHI, I'a30BBIi TepMoMeTp). DirykTyanun B KonebaTeIbHOM KOHTYPE ¢ TOKOM.

18. ITonsitue 0 OpOYHOBCKOM JABHXKEHHHU. YpaBHeHHe JlamxkeBeHa. @opmyibl DitHinTeliHa-CMOITYyXOBCKOTO AJISL UC-
mepcuii IMITyJIbCa ¥ CMelIeHHs] OpOYHOBCKOI yacTHIlbl. BpoyHoBckoe nBmkenue u nud¢ysus. Crsa3b koddpuimenTal
M y3un ¢ MOABIKHOCTHIO OPOYHOBCKOH YacTHIIBL. BpoyHOBCKOE ABMKEHHE KaK CITyJaifHble OTyKIaHus.

19. Cnyyaiinbie npoueccsl. Knaccudukanus u TUNBI Ciiy4aifHbIX mpoueccoB. CiiydaifHble MApKOBCKHE MPOLIECCHI.
'Ypasrenune Cmomyxosckoro (Uenmena-Komvoroposa). Ypasrenne ®okkepa-Ilnanka s cirydas GpoyHOBCKOTO
IBIOKEHUSL.

20. BpemeHHbIe KoppensioHHble GYHKIMU. CeKTpaibHble NPEICTABICHUS CIydaifHbIX porieccoB. CrieKTpasbHas
[UIOTHOCTB CTAaI[OHAPHOTO MapKOBCKOI'0 raycCoBcKoro mporecca. Temmosle mymsl 1 hopmyna Haiikucra.

21. O6mas cTpykTypa KHHETHUECKOTO YPaBHEHUS U OTHOYACTUYHON (pyHKIMH pacnpenencHus. [IpuHunm netans-
HOrO paBHOBecHs. MHTerpan cronkHoBeHui. OOuMid BU KHHETHYECKUX YpaBHeHHH. KnHeTnyeckoe ypaBHEHHE C
[PETTAKCAL[IOHHBIM WICHOM.

22. Kunernueckoe ypaBHeHue bonbimana. [Tomydenue ypaBHeHus bonbiivana. CBoiicTBa HHTErpaia CTOJIKHOBEHUH.

Bpewms u anuHa cBobogHoro npobera. H-teopema Bonbivana. ITepexon kK MAKpOCKOIIMYECKUM YPAaBHEHHUSIM.
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PexomMOuHaIM U HOHKU3ALHSL. AMOUTIONsIpHAst AU(DY3HSL.

24. Ilenouxa ypaBHeHuit boromo6oBa. BeBox nenouxu ypasHeHui boromo6oBa i HepaBHOBECHBIX (PyHKIUIH
[pacnpesieeHus KIacCU4eCKUX CHCTEM.

25. Kunernveckue ypaBHeHust BiacoBa. CBoiicTBa 6€CCTONKHOBUTEIBHOM M1a3Mbl. [Ipubimkenie caMocoriaco-
BarHOTO 1oys1. Crcrema ypaBHeHU Biacosa. [Tna3mennsie konebanus. 3atyxanue Jlannay.

26. CTOJKHOBEHUS B IIa3Me, HHTErPajbl CTONKHOBEHHH, KHHeTHYecKHe Koddduirentsl. [lepenada sHeprun Mexy
KOMITIOHEHTaMH IU1a3Mbl. JiiHa pobera yacTuil B I1a3Me. BorunciieHne KuHETHYECKUX KO3 (ULIEHTOB JIOpEHIie-
BOH mIa3Mel. YOeraroniye JIeKTPOHEL

27. JlokanbHOE pacripezaesieHne MakcBeluia, OCTPOSHUE yPaBHEHUH THAPOANHAMUYECKOro pUOIIKeHus. Jlokanb-
HOe paBHOBecue. YpaBHEHHeE IlepeHoca DHCKOra U ypaBHEHHs THIPOIHHAMUKH.

28. Knnernueckoe ypaBHEHHE /IS JISTKOW KOMIIOHEHTHI. brHapHas cMeck. ['a3 Jlopenua. JlopeHuesa ¢popma uHTe-
rpajia CTOJIKHOBEHHUH. SIBJICHUS IepeHoca B JJIEKTPOHHOM rase.

29. YpaBuenue kuneruueckoro Oananca (ITaynu). [IpumeHeHue HEPEIATUBUCTCKONW KBAHTOBO-MEXaHHUYECKOW TEO-
[PHU BO3MYIIEHHIT K CTATHCTUYECKON CHCTEMe IS yCTaHOBJIeHNUs ypaBHeHus [Taymu. PenakcannoHHBIH XapakTep
ypaBaenus [laynu. OOpaiuenue Bpemenu. CBs3b ¢ ypaBHeHUueM bonbiimaHa.

23. quddysuonnoe npudmmwkenue. Ypasuenne dokkepa-Ilianka. Ciab0HOHH30BaHHBIH ra3 B 3JIEKTPUYECKOM MOJIE.

Ymers - pemath TUIOBEIE 3a1aul, (1o 3aKaHHBIM YpaBHEHHSM IBIKCHHS MAaTepHAILHON TOUKU HAlTH ypaBHEHHE €€ TPAeKTOPUH B KOOPIHHATHON
CBSI3aHHBIC C OCHOBHBIMH  [OpMe U yKa3aTh Ha PUCYHKE Ha4aJIbHYI0 TOUKY M HAIPaBICHUE JBHKCHUS:
paszaenamu (pU3HKH. _ 2 _ )
1) X =2c0s°5t, y =5sin°5t;
- IPHMEHSTH METOJIBI Ma-
TeMaTUuecKOH GH3UKH AT ) X = 5t2 -1 y = 41243
aHaM3a pobieM co - ' N
BPEMEHHO# (PU3HKH (OTKpbITas NUCTEpHA ABIDKETCS TOPH30HTANBHO C HOCTOSTHHBIM yCKopeHHeM a. HaliTi yron Hak/IOHa K TOPH3OHTY
- HCTIONB30BATh (pU3HYE- O/ cBOOOIHOM MOBEPXHOCTH HAJIMUTOM B HEE KUIKOCTH.
CKHE 3KOHBI PH AHAHIE H |\ o E ( 3 x F) 3
KHO JTH Th B IIPOCTPAHCTB! KTPHUIECKOE II HaIpsDKEHHOCTD = T, — MOCTOSTH-
peltteri poGlieM mpo- 0’KHO JIH CO3/1a POCTPAHCTBE HJIEKTPHIECKOE 110JIE C HANPSKEHHOCTBIO , Tae 0CTO!
(heccHOHABHOM JiesTeNnb-  |[HBIH BEKTOP.
HOCTH ITyqok 2:1eKTpOHOB co ckopocThio V=1,00%¥10e7 M/c POXOANT Yepe3 MOHOKPUCTAIUTHIECKYIO HUKEIEBYIO (hOJIBIY U
mamaeT Ha pacroJIoKeHHbIH 3a Hell Ha paccTossaud L=10,0 cm skpan. Haiiti pamiycsl mepBbix AByX AU(PPAKIHOH-
HBIX KOJIEI], TOJyJaroIiXCsl Ha SKpaHe 3a CYET OTPAXKEHHUS JJICKTPOHOB OT KPUCTAJUTMIECKHX INIOCKOCTEH, OTCTOS-
KX JPYT OT Apyra Ha paccTosHuu a = 0,215 Hm.
[Mpunumas Bo BHuMaHue ['LIK cTpykTypy y 3070Ta, BBIYHCIUTH HOCTOSTHHYIO PEIIETKH, AaTOMHBIN Paguyc U YUCIO
3 4 3
aTOMOB B 00bEME, pAaBHOM B 1M°. Mnorrocts 301012 paBHa 1,932 -10% kr/m°.
[Tokxa3aTb, 4TO MPU CMEUIMBAHUH JBYX PaBHBIX Macc ropsiueil ¥ XOIO0AHON BOJIBI SHTPONUS Bo3pacTaeT. TemmoeM-
KOCTB BOJIBI CYUTATh ITOCTOSTHHOI.
BEMUCIUT XUMHYECKHII HOTEHIHAN JBYXaTOMHOTO H/EaIbHOTO Ta3a.
IToka3aTb, YTO MPH HATMYNH BHELIHETO MOJIS U (I') CTallMOHAPHBIM PEIICHHEM KHHETHYECKOTO YPaBHEHUS
BonbiiMana siBnsiercst GyHKIMS pactpenencHus MakcBemna-bomibimana.
Brianers - CITOCOOHOCTBIO HCTIONB30-

BaHUA MOMyYCHHBIX 3HAHUI
JUISL M3yYeHHS TIPOQUITBHBIX
JUICIMILIMH.

- CHCTEMHBIM IPE/ICTaBIIE-

7
Kopab:1b Macchbt 107 «r JIBIDKETCS CO CKOPOCThIO 16 M/c. CONpOTHBIICHHE BOABI TPOIOPLHOHAIBEHO KBapaTy CKO-

5 o
[pocTH KOpabJIst U paBHO 310° u pu ckopocTH 1 M/c. Kakoe paccTosiHie npoiaer kopadiib, MPek/e 4eM CKOo-

[POCTB ero cTaHeT paBHOW 4 M/c? 3a Kakoe BpeMst Kopadilb IPOHIET 3TO paccTosiHuE?
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HHEM O JUHAMHUKE Pa3BUTHUS
n30paHHOIT 0071acTH Hay4-
HOI1 ¥ IpodecCHoHaIBHON
JIeATENbHOCTH

- COBPEMEHHOI HayYyHOI
KapTUHOH MHpa

JloKasath, 4TO JUIsl IJIOCKMX TE€YEHNH HECKMMAEMOH JKUIKOCTH CylecTBYeT hyHkumus (X, y) (pynKnus Toxa),

raxas, uro Uy = O [0Y, Uy= —81///6X
HanpsoxeHHOCTH deKTpraeckoro nons E B mpoctpancTse u3pectHa:
= er
E=—F(+br)e®",
r

Tae €, b —monoxurensusie uncna, I — paccrosHue 10 Hauana KOOpAMHAT. ONPEETUTH PACIPEETCHHE 00bEM-

HOM TJIOTHOCTH 3apsaa L , CO3MABIIEro 3TO Toje. UeMy paBeH IOJHBIN 3aps Q ?
o . G
Haiitu orepaTopbl, 3pMHUTOBO CONPSKEHHBIE ONIEPATOPBI CIEAYIOIIMM OIIEPATOPOM: a) d / dx; 6) X d / dx; B)
N A A A2
P, d/dx:n P,X:e) Pg.
OLEEHHTB CPEHION IIOTHOCTD MEKTPOHHBIX COCTOSHHMIE B ToceIHeil sanonHenHoii sone mupuroit AE s 1

MoJIb noHHOr0 KpucTawa: a) kbr, y koroporo AE = 0,55 3B | KI, KF, y xoroporo AE =1,5 3B .

Haiitn cBsi3b Temnoemkocteii Cp 1 Cy U1 110001 POCTON CHCTEMBL.

Haiitn QrykTyaIuro drcia 9acTHI{ KBAHTOBOTO HIEAIBHOTO Ta3a B IPOM3BOJIEHOM KBAaHTOBOM COCTOSIHHU IS pac-
npenenenuii bonbimana, boze u ®epmu.

[ToTyqnTh 3aKOH MHKPOKAaHOHUYECKOTO paclpeeNieH sl C IOMOIIBIO IPHHIUIIA IeTalbHOTO PABHOBECHSL.

3HaTh

1) OCHOBHBIC OIpeIeNCHHUs
U HOHSTHS, UCTIONIb3yeMbIe
mpHu HOpMyIHPOBKE 33124
¢usnKy;

2) onpeeneHnst OCHOBHBIX
TIOHATHUH, IPaBUJI, IOCTYyJIA-
TOB,;

3) ocHOBHBIE 3aKOHBI (PH3H-
KU ¥ TIPaBUJIa IPUMEHEHUS
ux.

[MprmepHBIii IepedeHs TeM pedepaTon

I1l. MonekynsapHas dbuzuka. TepmonunaMuka

7. OnbiThl LTepua u [leppena. KonmnuectBo BemectBa. Mosb. [loctosiHHast ABoraipo.

TermoBoe paBHOBecue. AGcomroTHas Temreparypa. CBsS3b TeMIepaTyphl CO CpeJHeH KHHeTHIECKOH dHepruel Bemie-
cTBa. [1epBbIii 3aKOH TEPMOJMHAMUKHI. BTOpOI 3aKOH TEPMOJMHAMUKY U €T0 cTaTucTUYecKoe ToskoBaHue. KI1J]
[TEeIIIOBOTO IBUTATENIS.

8. UneanbHblil ra3. CBs3b MeXIy JaBICHUEM U CpeIHENH KHHETUUECKOH SHeprueil MojeKkys naeaabHoro rasa. Y pas-
Henue Knaneiipona-Menpaeneesa. M3omnporeccs.

9. HaceleHHbIe ¥ HEHACHIIIEHHBIE MTapbl. KpucTananyeckue 1 amopdHbIe Tena.

V. DnexrponuHamMuka

10. DnexTpryeckoe B3auMOEHCTBUE. DIIeMEHTapHbIH ANeKTpudecKuid 3apsi. 3akon Kynona. HanpspkeHHOCTB 3i1ek-
[rpudeckoro nosst. I[lotennuan snexkTpocraTudeckoro nosst. Pasnocts norennuanos. [puHmmn cynepno3uiuy monei.
11. TIpoBOTHUKHM B JIEKTPUUYECKOM T10JI€. DIIeKTpHUUecKast eMKocTb. KonaeHcaTop. JIU3JIEKTPUKU B AJIEKTPUUECKOM
moste. DHEPTHs IEKTPUIECKOTo OIS KOHAEHCATOpa.

12. Dnextpuueckuit Toxk. Hocurenu cBOOOHBIX 3JEKTPUUECKHUX 3apsI0B B METAJUIaX, KUAKOCTAX M razax. DIeKTpo-
NBIOKyIIas cuna. 3akoH OMa Juist HoJTHOM 2nekTpuyeckoi neny. IlapannensHoe u Mocaen0BaTeNbHOE COETHHEHHE
[IPOBOJHHUKOB.

13. IMonynpoBonuuku. CoOCTBEHHAS U IPUMECHAs IPOBOJUMOCTH TOJIYIPOBOTHUKOB. P-N —nepexon.

14. Mnpyxims marautHoro nonst. Cuna Ammnepa. Cuna JlopeHna. MarHUTHBIN MOTOK. 3aKOH 3JIEKTPOMArHUTHOM
muaykuun ®apaznes. [Ipasuio Jlenua. Buxpesoe anextpuueckoe none. Camonsaykuus. UTHIyKTUBHOCTb.

15. ITepemennslit Tok. [Ipon3BoacTBO, Nepenada U MOTPEOICHUE HIEKTPUIECKOI IHEPTHU.

16. KonebatenpHblii KoHTYp. Mnen Teopun MakcBemuia. DiaeKTpoMarHuTHast BojHa. CBOWMCTBA JIEKTPOMArHUTHBIX

DnemeHTapHas pusnka

00pazosamenbHOU NPOSPaAMMbL
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BOJIH. IIpHHIMITBI paIMOCBS3H.
V. Onruka
17. CBert kak »nexkTpomarHuTHast BosHa. MHTepdepennus csera. KorepentHocts. Judpaxnus ceera. Judpaxunon-
Has perierka. [Tonsipusanus cBera. 3akoH npenomieHus ceera. [Ipusma. Jlucnepcus ceera. @opMysia TOHKOM JIMH3bI.
Ymerb 1) BbLAENATD Ba)KHBIE CO- \[Ipumep eapuarnma KOHMPOILHOU
JIepKaTeIbHbBIE CTOPOHBI Bapuanr 6
HquaeMOF? ABJICHUS, IIPO- 1. Onpeaenure aMIUIATYAy, NEPHOJA, LMKIHYCCKYI0 HacTo-
Lecca, CBOUCTBA, Ty W HauanbHylo asy konebaumuii, 3aIaHHBIX  ypaBHCHHEM
2) obcyxath cocoobl x = 3sin2m(¢ +1/4), om.
3(peKTHBHOrO perneH s 2. 3aBHCHMOCT  KOOPAMHATHL R
BO3HUKAIONINUX (H3Hde- KoneQowmerocst Tela OT BPEMEHH o
CKHX npoGneM; npejcrasieHa rpaMKOM Ha PHCYH-
3) npuMeHATh (PpU3MIECKHe ke. Hammnure B CH  ypasuenne
3HAHMS B IPOBECCHOHAb- FapMOHHYECKHX KoleDaHuii B BHIC
HOM JeITeIbHOCTH; UC- x=Acos(wr +@).
M0JIb30BaTh UX HA MEXIHUC- 3. JIuneiiHblii  rapMOHHYCCKHIA
Lll/IHJ'H/IHapHOM ypOBHC; OCUHJLIATOP COBEPLUACT Koj1e0aHus.
4) HpI/I06peTaTB SHAHHS B padux  BpemenHoil  3aBHCHMOCTH
NPOCKIHH €r0 CKOPOCTH v, npeji-
06{13CT" CMEKHBIX C pH3H- craBieH Ha pucynke. Hapucyiite
KOH HayK. rpauK, NPAaBUIBEHO OTPAKAIOILMI
3aBHCHMOCTE MPOCKUHH YCKope-
HHS d, OT BPEMCHH.
Brnaners 1) mpakTUYECKNMH HaBhI-
KaMH HCIIOJIb30BaHUS DJIC-
MEHTOB HCCIEI0BATENBCKON
paboTHI HA IPYTHX AUCIIHII-
JIMHAX, Ha 3aHATHAX B ay- Bapuarrr 19

JTUTOPUH U Ha TIPOU3BOJICT-
BEHHOM MPaKTHKE;

2) cnocobamu IeMOHCTpa-
I[UY YMEHHS aHAITU3HPO-
BaTh CHTYAIHIO B KOHKPET-
HOM HCCIIC/IOBAHHY;

3) MeToamMu UCCIIeI0Ba-
TENbCKON PabOTHl — KOM-
[IBIOTEPHBIMHI MO- JICIISIMH,
9KCIEPHMEHTATBHBIMU
YCTaHOBKAaMH, OLIEHKO 110~
IPEIIHOCTH H3MEPEHHIA;

4) HaBBIKAMH ¥ METOJIHKA-
MH 0000IIeHHS pe3yibTa-
TOB HCCIIC/IOBAHMS, DKCIIC-
PUMEHTAIBHOM paboThI;

5) BO3MOKHOCTBIO MEX-
JICHMILIMHAPHOTO MPUMe-

1. Beuciute suepruio, usnydaemyio ¢ nosepxuoctd Connia
mwiomazaeio 1 M 3a 1 MUH, IPHHSB TEMNIEPATypy €ro NOBEPXHOCTH
pastoii 5800 K. Cumrars Contue abConoTHO YEPHBIM TEIOM.

2. Onpezienure  MakCHMAIBHYIO CKOPOCTH  (hOTOMNICKTPOHOR,
BLIPLIBAEMbIX € HOBEPXHOCTH UHHKA (A = 4.0 9B) cBetom ¢ jumi-
Hoil Bonubl 0,25 Mxm. Yemy pasna kpachas rpannua porodddekra?

3. [Mapasuie/bHblil My4OK WICKTPOHOB, [BHKYIIUXCS CO CKOPO-
ctbio 10° M/c, nanaer HopManbHO Ha AHadparmy ¢ UTHHHOI LebIo
wpuHOii @ = 1 Mkm. TIpu NPOXOXKACHUM IEKTPOHOB YEPE3 LIEIb Ha
9KpaHe, Pacrolo;KeHHOM Ha paccTosHuu 50 CM OT LISIH U napai-
JENBHOM  [UIOCKOCTH HadyparMbl, Habmonaeres audpakiunonHas
kapruna. Onpeenure JAHMHEHOC PACCTOSHHE X MEKY MCPBBIME
JIUGDPAKIHOHHBIMH MHHHMYMaMH.

4. Tlokasure, MCMONb3Ys COOTHOLICHHE HEONPE/C/ICHHOCTCH,
YTO B PE HEC MOIYT HAXOJMTLCSH MICKTPOHLL. JIuHeiHHbIe pa3mepst
sUIpa NPHHATL PaBHBIMA 5 - 10 M
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HEHHs1 9KCIIEPHMEHTAIbHBIX
U pacy€THBIX Pe3yJIbTATOB;
6) OCHOBHBIMH METOJIaMU
PpeLIeHHs 3314 B CMEKHbIX
HayKax;

7) npodeccuoHaIbHBIM
SI3BIKOM (PU3HUIECKOH 00-
JIACTH 3HAHHS

IAcTpodusuka

3Hath - MicroyHuKY 3Be3HOM llepeuens meopemuueckux 60npocog K sauemy:
9HEPruM U OCHOBHbIE 3aK0- |11. Jluneiiyateie U HenpepbIBHbIE CIIEKTPbl. CIEKTPaJIbHbINH aHAIU3.
HOMEPHOCTH 3BE3THOM 12. MexaHHU3MBI U3ITy4eHHs] aTOMOB. DHEPreTHIeCKHe YPOBHH aTOMOB.
IBOJIFOLIUH. 13. ITprauHEI yIIMpeHHs CIeKTPAIbHBIX JIMHUH. Pacieruienie sHepreTHIecKuX YpOBHEH U NX eCTeCTBEHHas
- YpaBHEHHE TUAPOCTATU-  [HIUPHHA.
YEeCKOro paBHOBecHs IeH- |14, IIpubopsl CHEKTPAIBLHOTO aHAJIN3a.
TpajbHO- cUMMeTpuyHOro (15, Poxnienne BceneHHOM. bombIoii B3pbIB.
Tena, ypaBHeHHe Uit TeKy-  |16. PanHue craguu 3BoIOLMH BeeleHHOH. DopMupoBaHUe 3BE3]] U TAIAKTHK.
I1eif Macchl M MOJIUTPONHOH [17. OBomonus BceneHHoH. [Ipobiema cKpbITOH Macchl.
CBSI3M JIaBJIeHUS U Temrepa- [18. TemHast MaTepust M TEMHast SHEPIHsL.
TYpBL.
- YpaBHeHwUs iepeHoca
9HEPTUH BHYTPH 3BE31IbI,
MOJIHYIO CUCTEMY ypaBHe-
HU, ONMCBIBAIOLIYIO CTa-
THUKY 3B€3/Ibl, yPaBHECHUS
3BE3HOM DBOJIIOIUH. 3aKO-
HOMEPHOCTH Pa3BHTHS
IUTAaHETHBIX U 3BE3/IHBIX
cHCTEM, a Tak ke Bcenen-
HOH B LIETIOM.
VYmMmern - Pemate yueOHble 3a1aun
13 06acT aCTpOQU3KUKH C Co—
MIPUMEHEHUEM (DH3NIECKUX . N .
3AKOHOB H3 Kypca oBIIeH - Onpenenure THEHHEIH pagnyc CoHIa B paguycax 3eMIIM U KWIOMETPAaX, €CIIM H3BECTHBI YIIIOBOI paauyc Gporo-
Fan— ctb];pbl U pacCTOsIHUE ((:)T 3emin o ConHia. . s . 5
- Pemarb yueOHIe saaun o :mncnme Maccy ConHIa, ey N3BEeCTHBI Pajiyc OpOUTH 3eMi (OpOHUTY CUUTATh KPYTOBOH) U JUTHUTENEHOCTD
u3 obnactu acTpou3UKH ¢ ‘
[IpHMCHCHHEM HABHIKOB, - Berauciute cBetumocts CoNHIIA, 3HAS CONHEYHYIO IOCTOSIHHYIO U paccTosHHe OT 3emmn zo Comnia.
A BerancnuTe sHepruro, nanydaeMyto COJIHIIEM 3a TOJl 10 3HAUYSHHUIO COJTHEYHON MOCTOSHHOI.
N - BeraucinTte ckonpko Maccsl TepsieT CoJHIIe 3a TOZ 32 CYET H3ITYUCHHUS DIICKTPOMAarHUTHBIX BOJIH 110 3HAYCHUIO
HHA Kypca o0Imeit u Teope- N .
R — CONTHEYHOI MOCTOSTHHOM.
- Pemats - YV 3Be31-CBEPXTHIAHTOB NMPAKTHYESCKH OMHAKOBAsI CBETHMOCTh BHE 3aBHCHMOCTH OT TeMIeparypsl. Kak
M3MEHSCTCsI PaJIyc TAaKHX 3Be3]] B 3aBUCHMOCTH OT TeMIIepaTyphl?
npodeccroHalbHbIE
acTpoH3MIECKHUE 3a/1aUu.
Brazmers - HaBrikamu pemeHus [ToMUTPOITHYIO MOZEIB 3B€3/1bI MOXKHO OIMCATH MPH IOMOIIH CIICAYIOIINX YPAaBHEHHUIL:

yueOHBIX 3a/1au U3 Kypca
aCTPOPU3HKH.

dp M,
@~ P
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- HaBblkamu pemenus
y4eOHbIX U mpodeccro-
HaJIBHBIX 33184 U3 Kypca
actpo-¢usuku. HaBbikamu
moycka u otbopa uudop-
MaLHH 110 aCTPOHOMHH 1
acTpodu3uKe.

- Cnocobamu aHanmMTHYE-
CKOTO U YHCIICHHOT'O peliie-
HUSl CHCTEM ypaBHEHMI
3BE3IHOM YBOJIIOIMH, Ha-
BBIKAMH aHAJIM3a TTOJTyYeH-
HBIX PE3y/IbTaTOB.

M., -
= 4"]'1"7' "'P
dr 03]
_ ok
F=cp @)
FL[C P — JIaBJICHUEC, _ID — INIOTHOCTB, r — PpacCTOAHUE OT LCHTPA 3BE€3/bI, M‘J" — Macca BHYTpU Cd]epbl paguyca
i G

— I'paBUTAallMOHHAs ITOCTOsTHHAS, c ' K — mocrostHHBIE.

dp

IMoxncrasisist (3) B (2) 1 BeIpakast dr , IOJI[y9NM CHCTeMY M 2-X OOBIKHOBEHHBIX I (epeHINanbHbIX YpaBHSHIH
[epBOro nopsaKa:

dp _ PP M,

C IEHTPOM B LICHTPE 3BE3/1bI,

dr

PewiaThb 3Ty CUCTEMY MOXHO YHMCJICHHO METO0M Ditsiepa, 3a/1aB rpaHu4HbIe yCI0BUs. TepaloHHas cxema Juis
[peLLIeHust MeTo0M Diisiepa:

2-k
_ P My
Pi+s =G Ek—;ﬂ-—"?"
CRT§ (4a)
Myiyy = 4T PIAT (45
Tits = Ti T AT (4

HavanpHble (TpaHUYHBIE) YCIOBHUSL:

_ _ _ _ M., = —mAr?®
s = O,T:I._'—I"T M‘J"D_u = P, ri 3 J|jl:r;.l':'l:r,'F‘I:r u K - B34Th U3 TaOIMIIBI
'PD
c=

k
cooTBETCTBEHHO Bamemy Bapuanty. Koncranry c paccuuTaTh U3 GopMyIH (3) Kak FPo . Haunnas ¢ i=2

[pPaccUUTHIBATH IO 0OIMM (opmyiam (4), BEIOpaB Ar paBHbM 0,1% pannyca Connia.
IMHTErprpoBaHue ypaBHEHUI BECTH 0 OOHYJICHUS IIIOTHOCTH (WM IIOTHOCTH HE CTAHET OTPUIATENBHOM), THOO0
[oKa paaiyc 3Be3/bI B MOJCIH CHIBHO He MPeBbICHT paauyc ComnHia.

r B TaOJIMYHOM BHJIE U B

T

HOHyHHTL 3aBHCHUMOCTH IIOTHOCTH, JABJICHUA U M‘J" OT PaCCTOSTHUA Ja LEHTPA 3BE3/bI

Bue rpadukoB. CpaBHUTB MOJTyYEHHBIC 3HAYEHUS PaANyca M Macchl 3B€3/1bI (IOCIIeHIE M T u
[TeTbHOM IIOTHOCTH) C COOTBETCTBYIOIIMMHU napaMerpaMu ConHua.

TIpH IIOJIOXKHU-

Ne Pn,l‘[a .IDD,KF/M3 K
! 2-10'8 1,5 -10° 1,33
2 3.10l¢ 2-10° 413
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3 1-1018 1,0 - 10° 5/3
4 1,510 0,9 - 10° 125
° 0,9-10'¢ | 0,6-10° 14
6 3-10'¢ 1,6 - 10° 13
! 2-101® 1,7 - 10° 413
8 4-101® 1,9 - 10° 129
o 1,5-10% 1,2 - 10° 133
10 1,1-10'% | 3-10° 125
1 2,3-10% 1,5 - 10° 14
12 2,6-1018 1,7 - 10° 13
13 1,8 - 10¢ 1,1 - 10° 413
14 4.10' 3,2-10° 129
15 2-10'8 0,5 -10° 133

3HaTh

Teopernueckre OCHOBBI
(yHAaMEHTaNIbHBIX (GU3H-
YECKHX SIBJICHHI1, OCHOBHEIE
TIOHSTHSI, 3aKOHBI, MOJISITH
(hu3MUECKUX SIBICHUI

3HaHME OCHOBHBIX BOTIPOCOB CIIEYOIIHX Pa3/IeTIoB (PU3NKH: KITACCHYECKONH MEXaHUKH; MOJIEKYIIIPHON (DU3UKH 1
[TePMOAMHAMUKH; SJIEKTPOIMHAMUKY U MarHeTH3Ma; ONTUKHU; aTOMHON (DU3MKHU, QH3HKH aTOMHOTO si/ipa M SIeMeH-
[TApHBIX YACTHI]

ITpumep TecTa o pasaery

Mexanuka

1. 3a mocnenHIO CeKYHy CBOOOIHO Majaromiee 6e3 HagalbHON CKOPOCTH Telo Ipoieteno 3/4 Bcero myTH. CKOIBKO|
BpEMEHU Maiao Teno?

a. 0,5¢
b. 1,0c¢
C. 1,5¢
d 2,0c¢

2. Topriey BBITYCKAIOT U3 TOUKH A B MOMEHT, KOT/Ia KOpabJib IIPOTUBHUKA HAXOIUTCS B TOUKe B, ABUrasch co cko-
[pocThio L1 = 50 KM/, HAPABIEHHOMN MO/ yriioM 3 = 30° k muENn AB. CkopocTb Toprieisl L, = 100 km/4. [Tox ka-
KAM YTJIOM O. €€ HaJI0 BBIITYCTHTh, YTOOBI OHA TIOpa3miia 1eib?

vz UL
AM B

a. 10,0°

[TpaxTukyM perieHust GH3UUECKUX 3a1a4

b. 14,5°
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c. 18,5°
d. 30,0°

3. U3 Tpéx TpyO, pacrionoKEHHBIX Ha 3eMIle, C OHHAKOBOI CKOPOCTHIO OBIOT CTpyH Bobl 1o yraamu 60°, 45° u 30°
K ropu3oHTY. HaiiTu oTHOIICHNE HANOOIBIINX BBICOT MOABEMA CTPYH BOJIBI, BHITCKAIOIIHUX U3 TPYO.

a. 3:2:1

b. 1:2:3

c. 1:2:1

d. 4:3:2

4. U3 Tpéx Tpy6, pacionokeHHBIX Ha 3eMIIe, C OJMHAKOBOI CKOPOCTHIO GbIOT CTPYH Boabl o yruamu 60°, 45° u 30°
K ropu30HTY. HaiiTn OTHOIICHHE 1aIbHOCTEH [aACHHs BOJBI Ha 3EMIIIO.

a. ~0,87:1:0,87
b. ~1,73:1:0,87
C. ~087:1:1,73
d ~0,87:1,73:0,87

5. OnpenenuTe CKOPOCTh, C KOTOPOIt ABIKETCS TeHb JIyHBI 110 3eMHOM ITOBEPXHOCTH BO BPEMs MOJHOTO COJHEYHOTO
3aTMEHHs, HE yYUThIBAs IIONPABKU HA OpOUTANbHOE JBIKeHUE 3eMin. JIJIs1 IpPOCTOTHI CUMTATh, YTO 3aTMEHHE Ha-
GJ1r01a€TCS HA SKBATOPE B MOJIICHD M YTO 3€MHAast OCh NEPIEHANKYIIAPHA IIJIOCKOCTH JIyHHOU opOuThl. HanpaBnenus
BpaIlleHus: 3eMIIH BOKPYT cBoeil ocH 1 aABKeHHs JIyHBI 110 opOute coBnaznaoT. Paccrosaue mexy 3emnéit u Jlynoit
r = 3,8x10° xn, pamuyc 3emmu R; = 6,4x10° xw. JIyHHBIH MecsTl IPHHATS PAaBHBIM 28 3eMHEIM cyTkaM. [Ipu pacuéte
MPUHATH BO BHUMAHHUE, YTO paccTosHue oT 3emin 10 CoJHIa 3HAUUTENBHO MPEBBINIAET PACCTOSTHUE OT 3eMIIU JI0

JTyHBI.

a. 0,12 xm/c
b. 0,42 xkm/c
C. 0,52 km/c
d. 0 km/c

YMetn

BBISBISITE U aHATM3HPOBATh
CBSI3H OTZENBHBIX Pa3/eIoB
(u3MKH ¢ ApYTHMH HayKa-
MH ¥ y9eOHBIMH IIpeMeTa-
MH; IPUMEHSATh 3aKOHBI IS
peueHus yueO-HbIX U MpU-
KJIaHBIX 3a71a4: KJaccude-
CKOI MEXaHUKHU; MOJIEKY-
JISIPHOM (PUBUKH U TEpMO-
JIMHAMUKH; JJICKTPOANHA-
MHKH{ U MarHeTU3Ma; ONTHU-
KH; aTOMHO#1 (hu3uku, hu-
3HMKH aTOMHOTO 57Ipa U
9JIEMEHTAPHBIX YaCTHIL;
OCYLIECTBIATh TIOMCK HEOO-
XOJMMOH JUTS IPOBE/ICHUS
TEOPETHYECKOTO HCCIIeI0-

HpI/IMCHHTL TEOPETUICCKUE 3HAHUA ITPHU PEIICHUH CTAaHAAPTHBIX 3a7a9 110 BCEM pas/ieiaM CI)I/ISHKPI, HCIOJIB3YA 00-
[ITAC AJITOPUTMBI.

YciioBHe

Hy =1 H;=2

B 1ienu, cxema KOTOpOif T0Ka3aHa Ha PHCYHKE, CONPOTHBIICHHS PE3UCTOPOB Om,




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

BaHUs HHGOPMALIMH C UC-
[OJIb30BAaHHEM PA3IHIHBIX
HCTOYHHKOB.

Ry =3 o —top =V

Owm, OM, pa3HOCTb MOTEHLIUATIOB . Kaxziplii 13 pe3ucTopoB MOXKET MOTPeOIISITh
MOIIIHOCTh Br. KakoBO MakcHMaibHO JIOMYCTUMOE 3HaUSHUE OOILEH MOITHOCTH, OTPEOIIEeMOii 1eTbio?
Pemenue

R;Rs
R=R + 22 =22
I=V/R R + Ka

P=V?/R
[TUBJICHHUC LICTIH. O6Illa$[ MOIIHOCTB, HOTpe6J’I}IeMa}I LENbI0, paBHA . Cuel TOKOB, IIPOTEKAOIINX

F; Ra I=1I,+1Is I;R; = I3Ha

gepe3 pe3ucTOpsI , , YIOBIIETBOPSIIOT ypaBHEHUSIM , . MomHocTH,
morpedisieMble PE3UCTOPAMU:

p_ g2 R,RZ > RaR3
2 — T 1 b L0 3 — T
P =I°R, (R; + R3)? (R; + R3)?
’ ' R, V<22
I/I3 yCHOBI/IH HaXO0JIUM, 4TO HaI/IGOHLI_HaSI MOIITHOCTB BBIJICIISICTCS B pe3MCT0pe N nu B OTCIO-
VZ
Po.=V?/R= = =272
R, 4 23
T R,+ R,

V2
P = =%
R, + 2

FH; + Hs;

BrT.

ICuiia TOKa B 00IIEH YaCTH LIEH , Tae OM — o0riee conpo-

Bnaners

HaBbixamu pemienus 3agau
110 OCHOBHBIM pa3ziesiamM
(U3HKHN; TPEMEHEHHS OC-
HOBHBIX (DM3MYECKUX 3aKO0-

HaBbIKaMH{ COCTABICHUSI MATEMAaTHYECKON MOJIEIH M PEIICHHS 32124

3ananue 1 :yka3aTh MOCIIEI0BATENBHOCTD 3aTOPaHHUs JJaMITOYEK TOCIIE Yapa MOJIOTKOM IO CTAJIbHOH TpyOe, HaroI-
HEHHOI BOJIOH. JlaTumKy JIaBIeHNS PacIION0KeHbI B BO3yXe, BOJIE, Ha TpyOe. B Tabmme yka3aHbl ckopocTH pac-
IPOCTpaHEHHs SNEKTPUUCCKOTO M MEXaHHYECKOTO BO3MYIICHHMI.
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HOB K HCCIIC/IOBAHHIO KOH-
KPETHBIX SIBJICHUI U IIPO-
L[ECCOB; HCIOIb30BAHMS
OBM u rnobanbHbIX ceTeit
JUTS TIOKCKA, 00paboTKH,
(uIbTpanyy U aHaIN3a
Hay4HOU HHGOPMALHH.

DEeKTpOMarHuTHOE
3ByKOBOE B CTaiH, BOJE, BO3AyXe
Bamanue 2 : omucath GU3NUSCKUI M MATeMaTHYECKHUI IPUHIIMIIEL, JIeXKAIHe B OCHOBE IIPUMEHEHHUS Pafio- U aKy-
cTHyeckoit 3xo-nokaruu. HykHo yka3aTb criocob cBeJIeHHUs JIyuei B y3KHUil ITy40K, CIIOCO0 ONpe/ieNIeHHs HarpaBsJie-
HUS Ha 00JIy4aeMblii 0OBEKT U CIIOCOD OIpEIENICHNs PACCTOSHUSA 10 00BEKTa, CIOCO0 Pa3INUCHHUS IePeIaBaeMoro u
IPUHIMAEMOTO CUTHAJIOB B IPUEMHHKE.
Bananue 3 : omucath HU3NYSCKUIA U MATEMAaTHYECKHUI MIPUHIMIIBI HCIIOIb30BAHUS TOrO (paKTa, YTO CKOPOCTH Pacmlpo-
CTpaHEHHUs BOJIH B CPE/IC HE 3aBUCHT OT CKOPOCTHU HEPEMEILECHHUS B 3TOIl Cpejie CTOYHUKA HJIM MPUEMHHUKA BOJH.

3uar, 3;2222?555332221??2{% ITpuMepHBIe BOIPOCHI K 9K3aMeHY:
SRCTIEpHMEETATEHOR HpO- 20. Koneunsie pazHocTH N-ro MOpsiIKa.
Bepk 21. TTocTpoeHne HHTEPIOIALUOHHBIX MHOTO4JIEHOB HeroTona.
- ESEIeCKHe BETHMHL, 22. O6patHoe MHTEPIIOMPOBAHNE (bygkum[. 3
A — 23. Bosmoxunoctu openoffice Calc (Microsoft Exel) mst HHTEPIIOTHPOBAHHS (byl-umunn.
OCHOBHBIC H3MEPUTCITHHbIE 24. OyHKIUU naxera mathcad 1y1st TOCTpOEHUS! HHTEPIOSLN (nuﬂenvﬁaﬂ, CIUIaliH), SKCTPanosiLuu (peacKa-
TIpHGOpHI, 3aHW), pErpeccrun (nnHenHas_i, _nonHHOMnam,Haﬂ) 1 CIJIQKHBaHUS (i)yHKI;H/[I/I. 3
- TEOPETHUECKHE OCHOBbI 25. OyHKIUU naxera Origin muist HOCTPOSHUST HHTEPIIOSILIHN (HHHeIiIIHaﬂ, CIUTalH), SKCTPAnosLuu (peackasa-
OpraHH3AIMH, TAHHPOBA- HIIsT), perpeccu (JMHEeiHas, MOTHHOMHAIbHAS) U CIIIAKHBAHUS (DYHKIHIL. 3 3
HUW ¥ [IpOBSIeHAS HAYTHO- 26. ODyHKINY [TAKETOB Graphe“r 1 Surpher st mocTpoeHus HHTEPIIOIISILIHI (HMH?MHa;I, CILTa{H), SKCTPaIIOAIHI
(npenckaszanus), perpeccuu (JIMHEHHAs, NOJIMHOMHUANIbHAS) U CIITaXKUBAHUS ()yHKIHH.
IO 3KCIICPUMEHTA
VYwmerb - IpUMEHSTh (usndeckre  |[IpH MOMOIIM HHTEPIOISIHOHHBIX HOINHOMOB HbIOTOHA MHTEPHIOIMPOBATE CICAYIONIYIO SKCIEPHMEHTAIBHYIO

3aKOHBI U 3aKOHOMEPHOCTH
JUISL TIPEZICKa3aHHUsI Pe3yJIb-
TaTOB HKCIICPUMEHTA

- IPUMEHSTh QH3UIECKUE
H3MepUTeIbHbIC TPHOOPHI
JUISL ©3MEPEHHST OCHOBHBIX
(hU3UYECKUX BEITHUYHH.

- 00pabaTHIBaTh U aHAIU-
3UPOBATH JJAHHBIE KCIIE-
pUMEHTa, IPOBEAEHHOTO
CaMOCTOSITEIIBHO WIIH JIPY-
TUMH HCCIIEJ0BATEIIMA

3aBUCUMOCTD:

X Y1
0,00 8,25
0,50 3,82
1,00 3,65
1,50 4,92
2,00 11,10
2,50 11,22
3,00 12,37
3,50 21,28
4,00 25,53
4,50 25,20
5,00 27,27

5,50 32,45

(O6paboTKa TaHHEIX SKCHIEPHMEHTA
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6,00 45,64
6,50 48,76
7,00 57,42
7,50 63,85
8,00 72,99
8,50 80,36
9,00 83,04
9,50 99,57
10,00 105,32
10,50 112,95
11,00 125,80
11,50 140,42
12,00 148,98

Brnaners

- HaBBIKaMH IJTAHUPOBAHHUS
U TIPOBEJICHHS dKCIIEepH-
MEHTOB C IPHMEHEHHEM
COBPEMEHHBIX METOJIOB U
U3MEpUTENILHOMN anmnapary-
paI;

- HaBBIKAMH BEeJICHHS J10-
KyMEHTAIUH [0 IpoBese-
HUIO UCCIIEN0BATENLCKON 1
TIPOM3BOICTBEHHOM pabo-
ThI; IpHEMaMU camMmoo0pa-
30BaHU,;

- HaBBIKaMH OOpAIeHUs C
HAY4HOU M y4eOHOH JuTe-
patypoit;

- HaBBIKaMH MCIOJIb30Ba-
HHS MATeMaTUYECKUX MaKe-
TOB JUISl HCCIIEIOBAHUS
MaTeMaTHYeCKHX MOJIeTeH
(usnueckux 0OBEKTOB U
IIPOIIECCOB

ITpuMepHBIE NPAKTHYECKHE 3aJaHUs JUIs 9K3aMEHa:

ITpumep 1. YTBeprkmaeTcs, 9TO MAPHKU IS ITOJIIHITHAKOB, H3TOTOBJICHHbIE aBTOMaTHYECKHM CTaHKOM, HMEIOT
cpennuii auametp 10 mM. Micnions3yst omHocTopoHHU# Kputepuii ¢ 0=0,05, mpoBepUTH 3Ty THUIIOTE3Y, €CIIU B BHIOOP-
Ke M3 N MIapUKOB CPETHUI JHaMeTp okasayicst paBHbIM 10,3 MM, a AucriepcHs U3BECTHA M paBHA 1 MM.

[pumep 2. [IpopaBen yTBEepKAaeT, YTO CpeAHU Bec nmadkyu yas cocrasisier 100 r. M3 mapTum n3BiedeHa BbIOOpKa U
B3BelIeHa. Bec kax ol mauku - cM. Tabnuiy BapuanToB. He mpoTHBOpEUHT I 3TO yTBEpIKAEHHIO poaasia? Jlose-
[puTeNnbHas BEPOATHOCTE 99%. Bec mauek yast pacnpesieneH HopMabHO.

Tpumep 3. ITo pesysnsraTaMm N=7 He3aBHCHUMBIX H3MEPEHHIT HalineHo, uto X =82,48 MM, a $=0,08 mm. JlomycTuB,
YTO OMIMOKM M3MEPEHHs HMEIOT HOPMANIbHOE pacTpe/ieieHHe IPOBEPUTH Ha ypoBHE 3HaunMocT 0=0,05 rumoresy
H0:062=0,01 mm2. TIpotuB koHKypupyiomiei runore3sl H0:62=0,005 Mm2. B oTBeTe 3ammicarh pa3sHOCTh MEK/ITY
(haKkTHUECKNM M TaOJINYHBIM 3HAYEHUAMHU BBIOOPOYHON XapaKTEePUCTHKH.

[pumep 4. KommaHus He OCYIIECTBIISET HHBECTUIIMOHHBIX BIOYKEHUH B IICHHBIE OyMaru ¢ AUCIEPCHEH TOI0BOi
inoxomHocTH Ooiee yeM 0,04. Berdopka n3 52 HabnroaeHuit 1o akTUBY A HOKa3aia, 9To BEIOOPOYHAsl AUCTIEPCHS ee
inoxoxHocTH paBHa 0,045.BBLACHUTS, HOIYCTHMBI 1 JUIS JAHHOH KOMIIAHUH HHBECTUIIMOHHBIC BIOXKCHUS B aKTUB A
Ha ypoBHe 3HaunMocTH: a) 0,05; 6) 0,01.

[Mpumep 5. dupma pacchlIaeT pekIaMHbIe KaTaJloTH BO3MOXKHBIM 3aKa3unkaM. Kak mokasal oImbIT, BEpOSTHOCT

[TOr0, YTO OpraHM3alHsl [OTYYHBIIAs KATAJIOT, 3aKaXeT peKiiaMupyemMoe u3zienue, pasHa 0,08. Gupma pasociana
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1000 kxaTasoroB HOBO, yaydlIeHHOH, hopMbl 1 oayurta 100 3aka3os. Ha yposre 3Haunmoctr 0,05 BBISICHHUTD,
IMO>KHO JIM CUHMTATh, YTO HOBas (JOpMa peKJIaMbl CYIIECTBEHHO JIy4Ile TIPEKHEH.

IKBa3u4acTuilp! B pU3MKE KOHJICHCUPOBaH-

[HOTI'O COCTOSTHUA

3HaTh Omnpenenenne kBasuyacTu- |1. IloHsATHE YacTHI] B KBaHTOBOI MexaHuKe. CTPYKTYpHBIC SJHHHIIBI BEII[ECTBA.
bl ¥ MX KiIaccupukaiuio;  [2. Ponb szep, SIeKTpOHHBIX 000/104eK, CHII B3aUMOJCHCTBYSA, CTATUCTUKH CTPYKTYPHBIX SMHULL B ()OPMUPOBAHNH
KBa3HYAaCTUYHBIC METOBl  [CBOMCTB KOHJICHCHPOBAHHBIX CpE].
OIMCAHUSI BO30OY)KAEHHBIX (3. DIEKTPOH B MojIe ChepUIeCKH CHMMETPHYHOTO OTEHITHAIA, €T0 SHEPTHsl, BOMHOBAs (QYHKIMA. ATOM BOJOPOJA.
COCTOSTHHIT KOHICHCHPO- 4. I'eomeTpHst BOIHOBBIX YHKIHI S, p, d, f cocTosiHMIL. ATOMHBIE OpOUTAITH.
BaHHBIX CpeJl; OCHOBHBIE 5. CxeMa SHepreTHIecKuX ypoBHEH B aTOMe, 3aII0JIHCHUE HX dIeKTPOHAMH. 1-oe 1 2-oe mpaBmiIa XyH/a.
XapaKTepUCTHKY KBa3nu4da-  |6. [uOpuansle opobutany. Ycnosus rudpuausanuu. Iloctpoerne rubpuaHbIx opouTaneil. OCHOBHBIE THIIBI THOPULI-
CTHIL. HBIX OopOuTaneii, T, ¢ U d CBsI3M.
7. MonekyyspHble OpOUTANH: CBA3BIBAIOIINE, PAa3PBIXJIIONINE H HECBA3BIBAIOIINE, MHOTOLIEHTPOBBIE U ABYXIIEHTPO-
BbIE OpOHMTAIIH.
8. DHeprus MOJNICKYJISIPHBIX OpOUTalIell U BAJICHTHBIX cBsi3eil. [IpOYHOCTD XUMHUYECKOH CBSI3H.
9. JIunonbHbIE MOMEHTBI MOJIEKYJI.
10. MarHuTHBIE CBOWCTBA MOJIEKYJI.
11. PaznuuHble THIIBI B3aUMOAEHCTBUI B KOHJICHCHPOBAHHBIX CpeIax
12. XKunkoctu
13. Kpucraminueckas CTpyKTypa u ee onucanue. Kpucrammnyeckue pemerku bpase.
14. fueiixa Burnepa-3eiiTia, ee HOCTpOSHHUE.
15. O6patHas peuierka. [ToctpoeHre 0OpaTHBIX PEIIETOK JUIs TPEXMEPHBIX peuieTok bpase.
16. KBasuuacrtuibl, OCHOBHBIE XapaKTEPUCTHKH KBAa3HYACTHLL.
17. OcHoBHOE cocTosiHHe KpucTtaiuia. HyneBble koieOaHus.
18. 3aKoH UCIIepCHU aKyCTHYECKUX (JOHOHOB B OJTHOMEPHOM IIETIOYKE aTOMOB IIPH y4eTe B3aUMOJICUCTBUS aToMa C
MBYMSI OMIKAMIINMU COCEASMU.
19. 3akoH auCTIepCHH aKyCTHUECKUX ()OHOHOB B OTHOMEPHOM IIETIOYKe aTOMOB IIPH ydeTe B3auMOeiicTBHS aToMa C
METBIPbMS OMKAUIIIMH COCEISIMU.
20 Onrudeckue HOHOHBI. 3aKOH TUCIEPCHU ONMTUYCCKUX (DOHOHOB JUTS TMHEHHOM EMOUKH ABYX YepPEayIOIIIXCsl
COPTOB aTOMOB C OJTHOH CTEHEHBI0 CBOOOIBL.
Ymers: Vcrnons3oBath cBod 3HaHUs |1. OmnpenennuTh MaKCHMAIBHYIO YaCTOTY COOCTBEHHBIX KojieOaHMil B KpHcTasLie 30510Ta 110 Teopun Jlebast. Xapak-
Ha MEKAUCIUIUIMHAPHOM  [TepUCTHYECKast TemrepaTtypa pasHa 180 K.
ypoBHe; probperath 3Ha- |2, [lomb3ysich Teopueii TemoémkocTr Jlebasi, onpeaeniTh H3MEHEHHEe MOJISIPHOIN BHYTPEHHEH dHEPTUH KPHCTAILIA
HUS B 0071aCTH (QH3HKI mpu HarpeBanuu ero ot 0 xo T=0,1604. XapakrepucTuueckyro Temneparypy Jlebast IpUHATE UL JaHHOTO KpUCTAIa
KOHJICHCPOBaHHOT'O CO- mpu Temreparype 300 K. T<6q.
CTOSIHHIS; KOPPEKTHO BbIpa- [3. BeraucinTs ycpemHEHHYIO CKOPOCTH HOHOHOB (CKOPOCTH 3ByKa) B cepeOpe. Moy i IpOAOIbHOM H TTOMepedHOM
JKaTh ¥ apTYMEHTHPOBAHHO |YIIPYTOCTH, a TaK)Ke IUIOTHOCTH cepedpa CUMTATh U3BECTHBIMH.
oGocHoBBIBaTh NoNokeHust 4. Yactuia HaxoxuTest B GECKOHEYHO TIIyOOKO OTHOMEPHOM siMe IIMPHHOI | Ha BTOPOM 3HEPreTHYEeCKOM ypOBHE.
IpeIMeTHOH 0071acTi 3Ha-  |B KakuX TOUKAaX SIMBI ILIOTHOCTD BEPOSTHOCTH OOHAPYKEHUS YACTUIIBI COBIAAET C KJIACCHYECKON IIOTHOCTHIO
HUSL. BeposiTHOCTH?
Bnagers: IpakTryeckumu HaBbikamu |1. PactipenenuTsb 31eKTpoHbI B aToMe No npuHimny [laynu

HCTIONH30BAHMsI 3HAHHUM 110
(h¥3KKe KOHICHCHPOBAHHO-
TO COCTOSTHHS Ha IPYTHX
JACIUTITHHAX.

2. KakoBa BeposITHOCTh BO30YX/IeHHs IBYX (DOHOHOB C MaKCUMAJILHOM 4acTOTOW NpH Temneparype Jebas?

3. BEIBECTH INIOTHOCTH COCTOSIHMI (DOHOHOB B TPEXMEPHOM Cliydae B Mojenn Jlebas.

4. KakoBa BeposITHOCTh BO30YX/IeHUS TpeX (POHOHOB C MAKCUMAJILHOI YaCTOTOU MpH TEMIIEpAType B JBa pas3a
MeHbLIel Temnepartypsl [lebas?

5. BEIBECTH INIOTHOCTH COCTOSIHHN (DOHOHOB B IByXMEPHOM CITydae.

6. IloctpouTs siueiiky Burnepa-3eiitua s penrerku OLIK.
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7. YKazaTb Bce 31eMeHTbl cumMeTpuu penterok LK.

3HaTh — coBpemenHble Teopetnye- |1. [lonsTHe yacTuil B KBaHTOBOM MexaHuke. CTPYKTYPHbIE EIMHUIIBI BEIECTBA.
CKHE M DKCTIEPUMEHTaIb-  |2. POJIb sijiep, 21eKTPOHHBIX 000/I0UEK, CHII B3AUMOJICHCTBHUS, CTATUCTHKH CTPYKTYPHBIX €IMHUL B HOPMHUPOBAHUH
HbIE MOJX0/IbI B hH3UKE CBOICTB KOHJCHCUPOBAHHEIX CPE.
KOHJICHCHPOBAHHOT'O CO- 3. DIeKTpoH B Hoie chepruaeck CHIMMETPUYHOTO IIOTEHIINANIA, €r0 SHEePIUs, BOIHOBas (QYHKIHI. ATOM BOZOPOJA.
CTOSIHUSI BEILECTBA; 4. l'eomeTpust BOMHOBBIX QYHKUUH s, P, d, f cocTosHMNA. ATOMHBIE OpOHTAIH.
— TOHATHS (POHOHOB, Teo- (0. CXEMa SHEPTETUIECKUX YPOBHEH B aTOME, 3aMIONHEHHE UX DJIEKTPOHaMH. 1-0e u 2-o€ mpasuia XyHza.
pernueckue mogeny B pu-  |6. [MOpunHbie opOutamu. Vcnosus rudpuauzanuy. [loctpoenne ru6punbix opouTaneii. OCHOBHBIE TUITBI THOPHI-
3UKE KOHJCHCHPOBAHHOTO  |[HBIX OpOMTAsIeH, T, G U & CBA3M.
COCTOSTHHMS BellecTBa U ee  |/. MoneKysipHble OpOUTAIN: CBS3bIBAIOLINE, PA3PhIXJIAIONINE U HECBI3bIBAIOLINE, MHOTOLIEHTPOBBIE U IBYXLIEHTPO-
TIPUIIOKECHUSAX; BbIe OpOHTATIH.
8. DHeprust MOJNCKYSIPHBIX OpOUTaNIel U BaJICHTHBIX CBsi3el. [IpOUHOCTD XMMHYECKOH CBSI3H.
9. JIunonbHbIE MOMEHTBI MOJIEKYJI.
10. MarHuTHBIE CBOWCTBA MOJIEKYJI.
11. PaznuuHble THIIBI B3aUMOAEHCTBUI B KOHIEHCUPOBaHHBIX Cpeax
12. XKunkoctu
13. Kpucraninyeckas CTpyKkTypa u ee onucanue. Kpucrammnyeckue pemerku bpase.
14. fueiixa Burnepa-3eiiTia, ee HOCTpOSHHUE.
15. O6patHas peuierka. [ToctpoeHrne 0OpaTHBIX PEIIETOK JUIs TPEXMEPHBIX peuieTok bpase.
16. KBasuuactuiel, OCHOBHbIE XapaKTEPUCTUKH KBA3HYACTHILL.
17. OcHoBHOE cocTosiHHe KpucTtaiuia. HyneBble koieOaHus.
18. 3aKoH UCIIepCHU aKyCTHYECKUX (JOHOHOB B OZIHOMEPHOM IIEMOYKE aTOMOB TIPH Y4€Te B3aUMOJICHCTBUS aTOMA C
MBYMSI OMIKAMIINMU COCEASMU.
19. 3akoH auCTIEpCHH aKyCTHUECKUX (JOHOHOB B OJJTHOMEPHOH IIETIOYKe aTOMOB IIPH ydeTe B3aUMOIeHCTBHS aToMa C
METBIPbMS OMKAUIIIMH COCEISIMU.
20 Onrtudeckue HOHOHBI. 3aKOH TUCIEPCHU ONMTUYCCKUX (HDOHOHOB IS TUHEHHO HEMOUKH ABYX YepPeayOIHXCs
COPTOB aTOMOB C OJTHOH CTEHEHBI0 CBOOOIBL.
YMerts: - Hcnonp3oBaTh OnpenenuTh MAKCHMAJIEHYIO 9aCTOTY COOCTBEHHBIX KOJIeOaHHH B KPHCTAJLIE 30510Ta 1o Teopuu Jledast. Xapakrepu-
CBOM 3HAHMS HA MEKAUC-  |CTHYECKas Temrieparypa pasHa 180 K.
LUIUIMHAPHOM YPOBHE; [Monp3ysick TeopHei TemaoéMkocTH Jlebast, onpenenuTs n3MeHeHne MOISIPHON BHYTpEeHHE! SHepIuH KpUCTaIa IpH
- IIpuoGpeTats 3Ha- [Harpesanuy ero ot 0 mo T=0,164. XapakTepuctudeckyro Temnepatypy Jle6as NpHHATE JUTs IAHHOTO KPUCTAIIIA PH
HHS B 0011aCTH QU3HKN remneparype 300 K. T<6q.
KOH/IEHCHPOBAHHOTO CO- IBBIUMCIUTD YCPEAHEHHYIO CKOPOCTh (POHOHOB (CKOPOCTH 3ByKa) B cepedpe. Moy npo1oJbHON U TONepedHON
CTOSIHUSL, YIIPYTOCTH, @ TakKe INIOTHOCTH cepedpa CUMTATh H3BECTHBIMH.
_ KoppeKTHO Bhipa- | 1aCTHIIA HAXOXUTCS B GECKOHEUHO MIyGOKOH OJIHOMEPHOIH sIME LINPHHOH | Ha BTOpOM 3HEpreTHyeckoM yposHe. B
KaTh U APryMEHTHPOBAHHO [KAKHX TOYKAX SIMbI ILIOTHOCTh BEPOSTHOCTH OOHAPYXKEHHs YACTHLIbI COBIAAACT C KIACCHYECKOHN [IOTHOCTBIO BEPO-
0GOCHOBBIBATH MOJIOYKEHHs  [ITHOCTH?
MPEAMETHOM 001acTh 3Ha-
HUSAL.
Brazers: - TpaxkTHyecKuMu 1. PacmipeienMTh 3JI€KTPOHBI B aTOMe 110 puHIuy [laymm

HaBBIKAMH HCITIOJIb30BAHUS
3HAHUM 1O (U3MKE KOHICH-
CHUPOBAaHHOTO COCTOSTHHS Ha
JIPYTUX JUCHUIUIMHAX;

2. KakoBa BeposITHOCTh BO30YX/IeHUS IBYX (DOHOHOB C MAKCUMAJILHOM 4acTOTOU npH TeMneparype Jlebas?

3. BEIBECTH INIOTHOCTH COCTOSIHUI (DOHOHOB B TPEXMEPHOM cilydae B Mozenu Jebast.

4. KakoBa BeposITHOCTb BO30Y)KIECHHS TpeX (JOHOHOB C MAaKCHMAJILHON YaCTOTOMH IPH TeMIepaType B ABa pasa
MeHbLIel Temnepatypbl [lebas?

OcHOBBI (H)M3HKH KOHICHCHPOBAHHOTO

COCTOSTHUSL
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5. BeIBECTH IUIOTHOCTH COCTOSIHHN (POHOHOB B IByXMEPHOM CITydae.
6. IToctpouTs siueiiky Burnepa-3eiitua juis pemerku OLIK.
7. YKkazaTb Bce 2J1eMeHTbI cuMMeTpuu pemerok LK.

3HaTh — NIPUHIMIEI ¥ METObI
Hay4HOTO UccenoBanus;  |[lepeuens meopemuueckux 6onpocos K sauemy:
— KJIaCCU(UKALIHIO U OC-
HOBHEIE cBoifcTBa cuMMeT- |1. CHMMeTpus ¥ THIIBI KpUCTAUINYECKUX pemeTok. Pemrerku Bpase
PHH KPHCTAJUTHIECKHX 2. Ypasrenue llIpenunrepa muist Kpucramia.
CTPYKTYD; 3. Teopus 1 Ki1accuprKaLus FHEPreTUIECKUX 30H B KpucTaiuiax. 30Hbl bpuiitosHa. DieMeHTapHas TeOpHs JIOKab-
— OCHOBHBIE (PH3HYECKU HBIX YPOBHEH.
CBOIfCTBa KPHUCTAILIOB, 4. OCHOBHBIE ITPE/ICTaBIECHHS O KBAHTOBO-MEXaHHUECKHUX PacyeTax B TEOPHH TBEPAOTO Tea.
00yCIIOBJICHHBIE UX CUM- 5. CHJIbI U TUIIBI CBSI3€H B KPUCTAJIIAX.
MeTpuei
Ymerb: - peuIaTh TUIOBBIC 33]ja4l  |BBINOJHHUTH Clleqylomue JadopaTopHble padoThl:
(hU3UKH TBEPOTrO Tena, 1. l'onuamempusn u npoexyus Kpucmannos. 3aKOH ROCMOAHCINEA ZPAHHBIX P2I106.
CBSI3aHHBIC C UX KpUCTAN-  [[Jens pabompi: VI3yduTh 0COOEHHOCTH POCTa KPHCTAUIMIECKHX MHOTOIPaHHUKOB. O3HAKOMHTBCS ¢ OCHOBHBIMU
JINYECKOH CTPYKTYpOIi; METOITaMU M3MEPEHUS YIIIOB MEXIy TPaHAMHU U peOpaMu KpUCTaiuioB. M3y4nTh OCHOBHBIE METO/IbI H300pasKeHUs
- IPUMEHSTh METOABI GH-  [KPUCTAILIOB HA INIOCKOCTH C TOYHBIM COOJIIO/ICHHEM 3aKOHOMEPHOCTEH, BHITEKAIOIINX U3 BHYTPEHHETO CTPOCHUS
3MYECKON KPUCTAJUIOTpa-  |TaHHOTO BemecTBa. Ha ocHOBe M3MepeHui YIIIOBEIX ITapaMeTPpOB MOJEIN KPUCTAJUTMIECKOT0 MHOTOTPaHHHKA CO-
¢uu 115 aHaNM3a MPOOIEM  [CTaBUTh TAOJHILY IPAHHBIX YITIOB.
COBpPEMEHHOM (DH3HUKY; 2. Onpedenenue 31emenmos cummempuu Ha MOOEIAX KPUCMANI06.
- MICTIONB30BaTh (HH3HUE- Jenv pabompi: VI3ydauTh 251eMeHTHl cuMMeTpyH. OBIaeTs HaBbIKaMU ONPEIeICHUS JJIEMEHTOB CHMMETPHH Ha MO-
CKH€ 3aKOHBI IIPY aHAJIN3E U |IeNTH KPHCTaINYECKOr0 MHOTOrpaHHHKa. IlocTponTs cTepeorpaduyeckyro NPOSKINIO HallICHHBIX SJIEMEHTOB CHM-
peueHun npodaeM mpo- METpHH.
(eccuonanbHoOit nedrens- 3. Kpucmannozpaguueckue cumeonst ninockocmeil.
HOCTH \{ens pabompr: 3y4nTh NpaBuia yCTAHOBKH B KPHCTAJLIaX CEMH CHHTOHHM, a TAKXKE CIIOCOOBI ONpPE/IENICHNs KpH-
cTajutorpahMuecKuX CHMBOJIOB IIOCKOCTEH U HanpaBieHni. OBlaIeTh HaBbIKAMH OMpPE/EeHHs KpucTamuiorpadu-
MeCKHX Oceil Ha MOJENN KPUCTAJUTMIECKOTr0 MHOTOTpaHHHKA, HAXOXKIECHHS €IMHIYHON IUIOCKOCTH, a TaKKe OIpesie-
VIeHMsT MIMEIOIINXCS B HEM KPHCTA/UIOrPaUuecKUX CHMBOJIOB IUIOCKOCTEH U HATIPaBJICHUH.
Bmaners: - CITOCOOHOCTBIO HCTIONB30-

BaHWS MOMyYECHHBIX 3HAHUH
JUISL U3y4eHHST TTPOGUIBHBIX
JIACTIUTUINH;

- CHCTEMHBIM TIPE/ICTaBIIe-
HHEM O THHAMHKE Pa3BUTHS
n30paHHOIT 00MacTH Hayd-
HOM ¥ IpodecCHOHATBHOH
JESITENIbHOCTH;

- COBPEMEHHOI HayYHOMU
KapTHHOH MUpa

. 3 3
1. ITMOTHOCTE MeH, UMEIOIIEeH TPaHeleHTPHPOBAHHYIO KyOHYECKyIO pElIeTKy, paBHa 8,96 -10° kr/m°.
BErMucIHTE 00BEM dJIEMEHTapHO! STIEHKN M aTOMHBIH paJjiyc I 3TOI KPHCTANINIECKOH CTPYKTYpBI. CKOJBKO
1 3
aToMoB conepxutcsiBee LM™ .

2. Croubko miockocteit Thna {111} nmeercs B kyondeckux ctpykrypax? M300pasuth 3TH INIOCKOCTH Ha YEPTEKE.

3. OLEHUTb CPEITHIO0 TNIOTHOCTh IEKTPOHHBIX COCTOSIHUI B IOCIIEAHEH 3alI0JIHEHHOM 30HE MIMPUHOM AE s 1
Mo HOHHOTO KpHcTasiia: a) kbr, y kotoporo AE = 0, 55 5B, KI, KF, y KOTOPOro AE = 1, 55B.
4. [Tpuaumas Bo BuuManue ['LIK cTpykTypy y 30510Ta, BEIMUCIUTB MIOCTOSHHYIO PEILIETKH, AaTOMHBIA pPaJInyC U YHCIIO

ATOMOB B 00BEMe, paBHOM B 1 M3 . IInotHOCTH 30510Ta paBHA 1,932 . 104 kr/ M3 .

5. Onpenenuts motHocTh ynakoBku [TK, OLIK, I'LIK u I'TTY pemerok u penieTky THIa anMasa, CUMTasi aToMbl
[PABHOBEIMKUMH IIAPAMHU, KaCAIOIIUMUCS IPYT Apyra.
6. OnpenenuTh YUCIO0 aTOMOB B 2JIEMEHTAPHOIT sTuelike JKele3a, KpUCTAIN3YIONMErocs: B KyOHUEeCKOl CHCTEME.

7. Onpenenuts WIOTHOCTS ciutaBa fecr, kpucrammsyrommerocs B OLIK cTpyKTypy ¢ mapaMeTpoM peleTkH

CuMMeTpus U (pU3HIECKHE CBOHCTBA KPH-
CTaJJIOB U HAHOKPUCTAIIIMYECKUX CTPYKTYP
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o
a=2875A.
3HaTh — NIPUHIUIEI ¥ METObI
HAy4YHOT'O UCCIIEJOBAHMUS;
Ilepeuens meopemuueckux 60npocos K sauemy:
— KIIaCCU(UKAIMIO H OC-
HOBHEIE CBOICTBA CHMMET-
1. CumMeTpus 1 THIIBI KpHCTAJUIMYECKUX pemeTok. Pemerku Bpase
PHH KPUCTAJUTHYECKUX
cTpyKTyp: 2. Ypasuenue llpeaunrepa st Kpucrauia.
3.Teopus u KIaccu(UKAINs SHEPTETHIECKUX 30H B KpHcTawIax. 30HbI bpmnmosHa. DineMeHTapHas Teopust JIOKab-
— OCHOBHBIE (PH3HYECKU .
. HBIX YPOBHEH.
CBOICTBa KPUCTAILIOB,
4. OcHOBHBIE IIPEICTABICHUS O KBAHTOBO-MEXaHHUECKHX PacyeTax B TEOPUH TBEPAOro Tea.
00YCIIOBIICHHBIC UX CUM-
MeTpuei
YMers: - pelaTth TUIOBBIE 3a/la4n  (BBIMONHUTH cremyromue 1adbopaTopHble paboTHL:
(hu3KKH TBEpIOroO TENa, 1. H3yuenue npoyecca pocma Kpucmanos.
CBsI3aHHBIE C UX KpUCTANl-  |[[{enb pabombi: U3y4UTh IPOLIECC 00pa30BaHUA KPUCTAIUIOB U3 XKUAKOTO COCTOSHUSL.
JIMYECKOH CTPYKTYpOii; 2. H3yuenue cummempuu Kpucmaniiuieckux MHO20ZPaHHUKOG.
- IPUMEHATH MeToxsl Gu-  [[Jens padbomvl: M3ydeHHEe IPOCTHIX (GOPM KPHCTALIMYECKHX MHOTOIPAHHUKOB.
3U4ECKON KPUCTAILIOrpa- 3. Onpedenenue Kpucmannozpaguueckux UHOEKco8 NIOCKOCHeEll.
¢uu 115 aHanmza npodneM  |[fens pabomel: U3ydeHNE U aHAIN3 KPUCTAINYECKOrO CTPOCHHUS METaJLIOB.
COBPEMEHHOH (PHU3UKH; (OCHOBBI (DM3UKH KPUCTANINISCKIX
- HCIIOJIB30BaTh (pU3HYe- CTPYKTYp
CKH€ 3aKOHBI IPH aHAM3e U
PpeIIeHnH TIpoOIIeM Mpo-
(heccroHaTbHOI AesTeNb-
HOCTH
Bnaners: - cocoOHOCTHIO Hcnoub30- |1. OLIK permierka cocTOMT U3 aTOMOB OJTHOTO COPTa, UMEIOIIHX paguychl R. I1ycTh aTOMBI, pacronoXeHHbIE 110 J1a-
BaHUsI OMYYCHHBIX 3HAHUN |[FOHANH Ky0a, KacaloTcs Apyr Apyra. OnpenenuTs IIOTHOCTh YIaKOBKU 3TOH CTPYKTYPBI.
JUTSL H3Y9eHUsI TPOGIIBHEIX [2. OnpenenTh KOOPANHALIMOHHBIE YHCIIa U PAINYChl IIEPBOiT KOOPIUHAIMOHHOHN c(ephI JUIs PEIIeTOK: MPOCTOH
JIACIHTIIINH; kyomaeckoit, OLIK, I'LIK, I'TTY, tuna anmasa.
- CHCTEeMHBIM IIpezicTaBie- (3. OnpenenuTs paauyc aTOMOB, KOTOPbIE MOTYT OBITh Pa3MEILEHbl B OKTadAPHIECKHX ITyCTOTaX IPH IIOTHOH yma-
HHEM O IMHaMHKe Pa3BUTHs |[KOBKE PaBHOBEIMKHX IIapoB paamycoM R.
n30paHHOI 00nacTi Hayd- 4. ITocTpOHUTH KPHCTANINYECKYIO INIOCKOCTh POCTOI KyOMUECKO# peleTKe ¢ IIOCTOSIHHON @, KOTOPOIl COOTBETCT-
HOU ¥ po(ecCHOHANBHON  [BYIOT MHIEKCHl Muiepa (310), 1 HalTH pacCTOsIHUE MKy TNIOCKOCTSMH 3TOTO THMA.
JIeATEeNbHOCTH; 5. BEIpa3uTth 00BEMBI 2JIEMEHTApHBIX SUCEK Yepe3 pauychl R paBHOBENMKUX MIapOB (aTOMOB), 00Pa3yIONMHX IIOT-
- COBPEMEHHOI HayuyHOH Hble ynakoBku s OLIK, I'IK u rexcaroHanabHO#M penieTox.
KapTUHOI MHUpa 6. [lokasatp, 4TO OTHOIIECHHE C/A TS UIeaTbHON TeKCaroHAIBHON CTPYKTYPBI C TIOTHOM YITakoBKO# paBHo 1,633.
7. ITomy4nTts (hOPMYIIBI IS BBIYMCICHUS. 0OBEMOB 3IEMEHTapHBIX SUeeK: MOHOKIMHHOM (), reKcaroHaibHoi (),
0MO0IIPUYECKOiT (B) CHCTEM.
3HaTh OcHoBHEIE QU3HIECKUE 3aKoHBI HH3UKH, JIEXKAIINE B OCHOBE PAaOOTHI CIIEKTPAIBHOTO 000PYI0BaHHs, HCIIONB3YEMOT0 B 1a00paTOpHH JUIs

SIBIICHUSI H 3aKOHOMEPHO-
cTH;

3aKOHBI MEXAHHUKHU, MOJIE-
KYJISApHOH (DH3UKH U Tep-
MOJINHAMUKH, JJICKTPOIH-
HAMUKH, OIITHKH, AaTOMHON
U si/IepHOH Pu3nKH

IMIPOBEACHM aHalIu3a Cpe

Bamamue:
IPacckaxcute 00 yCTPONCTBE M MPUHIIKIIE ACHCTBHS CTCKISHHO-IIPU3MEHHOTO MOHOXPOMATOpa-crekTpomMerpa YM—2

IpeTHA3HAYCHHOTO JUTs CIIEKTPATbHBIX MCCIICI0OBAHMIT B Hama3one ot 3800 1o 10000 A.

[Ipou3BoxCTBEHHAS - IPAKTHKA I10 TIOTyde-
[HUFO TIPO)ecCHOHATIBHBIX YMEHHUH U OIBITA
Mpo(ecCHOHANBHOM JeATENbHOCTH
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DuU3KMKU YacTHIL
ITpyHIMIIBL 1 METOJIBI Ha-
YYHOTO HCCIIEIOBaHUS;
3aKOHBI MEXaHHKH, MOJIC-
KYJISApHOH (DH3UKH U Tep-
MOJMHAaMHUKH, 3JTEKTPO/IH-
HAaMHKH, ONTHKH, aTOMHOK
U AEpHO GU3UKH, HU3UKH
YaCTHI]

Kak npoBoauth HayuHbIE
HCCIIeIOBaHuS B H30paHHOM
00JIaCTH SKCIIEPHMEHTAIIb-
HBIX U (WJIH) TeOpeTHye-
CKUX (PM3UYECKHX UCCIENO0-
BaHUI ¢ TOMOIIBIO COBpE-
MEHHOM pubOpHOit 6a3bI

3aKoHBI QU3HKH, JIKAIHME B OCHOBE PA0OTHI AEKTPOXUMHIECKOr0 000pyI0BaHHs, HCIIOIB3YEMOT0 B 1a00paTopuu
U1JTS1 IPOBEICHHUS aHAIIN3a CPEeJl

Baganue
[TpHBEINUTE TPUMEPBI IPOLIECCOB MJICKTPOJIN3a

[TpuMepHOe coJiep)KaHue OTBETa

PaceMOTPHM ITOCIEAOBATEILHOCTE KATOAHBIX H aHOMHBIX MPOLECCOB.

17, 3

[pusep 1. 5 cyavpama nampun.
B pactsope MT IEKTPOJIHT JTH 1A COMH 1 BOABL:
Na,SO, «>2Na” +80,” ;H,0 <> H' + OH . KaTHOHEI HATPHS UMEIOT 3Ha-
UYeHHe CTaHAAPTHOrO IEKTPOJHOIO MOTEHIHaa Efm..m =-271B, 1. e. 6o-
Jlee OTPULIATENIBHOE, YeM MOIEKYJIbl BOJbI, KOTOphIE CIIOCOOHBI BOCCTAHAB-
JHBATLCH €O 3HAUCHHeM nortenuuana — 0,83 B. Kak BHIHO, MOIEKYIbI BOJLI
ABAAIOTCA GOCE CHIIBHBIMI OKHCIIHTC/IAMH, YCM KAaTHOHEI HATPHH, NOITOMY
Ha KaTOJIe POTCKAST PEAKLIHsS BOCCTAHOBICHHA BOJIbI:
H,0+2¢—H,+20H"

Ha aHOfe BO3MONKHO NPOTEKAHHE 2-X OKHCIMTENBLHBEIX [POLECCOB!
okHcieHne cynbhaT-HOHOB M OKHCIeHHe Boabl. Ho cynsdar-noubl cnocol-
Hbl OKHMCIATBCS €O 3HAa¥YeHHeM noTeHnmama 2,01 B (uis  cHcremsl
S,0; +2e=2S =2,01 B), a MOJNEKYJIBI BOIABI — CO 3HAYCHUEM

0, +4H" +4e=2H,0

EQ im0 =1.23 B). CooTHOLIEHHE BEIMMHH CTAHAAPTHBIX NOTEHLMAIOB 110~

i isoi

MOTEHIHAIA (ust CHCTEMBI

Ka3blBACT, YTO MOJIEKYJIbI BOJIbI SBIAIOTCA GOIEEe CHIbHBIMH BOCCTAHOBHTE-
JISIMH, 4eM CYJIb()AT-HOHEI, MOITOMY HA AHOJIE TIPOTEKAeT PeaKIHs OKHCIIe-
HUS BOJIBI:
2H,0- 48 >0, +4H"
Takum 00pa3oOM, 3JIeKTPOJIH3 PACTBOPA COJIH CBOJIMTCH K JIKTPOIH3Y
BOJIBI:
2H,0—2epons op 4O,

C IOIyYeHHEeM B KAYEeCTBEe NPOIYKTOB BOJOPOIA H KUCIOPOLA (Mepeuunbie
NPoOYKME! SINEKTPOIIN3a) H THIPOKCHIA HATPHS U CePHOH KHCIOTHI (8mopui-
Hbie RPOJVKMBE AESKTPOIH3A).

3aKoHBI (HU3HMKH, JIEKALIKE B OCHOBE PAOOTHI ONTHYECKOTO 000PYI0BaHHUS, UCIIOIB3YEMOT0 B Ta00paTOPHHU IS
MPOBEICHHS aHAIN3a CPeJl
3amanue

[PacckaxwuTte 0 JIOCTOMHCTBAX M HEIOCTATKAaX ONTHYCCKUX METOJaX aHaan3a.
1 AtoMHas JJICKTPOHHAsA CIICKTPOCKOIIUA

2 MonekynsipHasi 91IeKTPOHHAs! CIIEKTPOCKOMHS
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3 3akon Byrepa-Jlambepra-bepa

7.1. Meton rpagynpOBOYHBIX IPahHKOB

7.2. MeroJ1, OCHOBaHHBII Ha ONpPEAEIeHUN
7.3. Meron 100aBOK.

7.4. AHanmu3 cMecH TOTJIOIIAOIINX BEIIECTB.

Baganue

Terrioble NPOLIECCH
C+0,=C0,+402 KJIK
COy+ C=2C0~-160 kJlx
2C0~COs+ C +155kKa
%
07+2H,0+ 881 K]TK
N1o H,0=Hy+20;
°c BoccTaHoRIeHHE Keesa
1 f_?g 3Fe,05+ CO (Hy)+37]Lx = 2Fe;0,+CO, (H;0)
3 CO (Hy)+1k[Lx =3Fe0 +CO, (H,0)
Tipaseoe soccramossenne
12 80 FeO+C+142KLk=Fe+CO
/- 900 K
Tanoenenue
+ 142k]Lx = Fe +CO; (H;0)
Boccranonnesse Mn, Si, P, S
OGpasoBaHe IVIAKOB
CaC0;= Ca0 +CO, Ca0 + Si0; = CaSio,
HayrmepoxHBanHe Xeesa :

4 Momsipablit kodddupenT normnomeHus. CrieKTpbl MOTTOLICHUS

5 IToI0CH! OTTIONMIEHHS U TUITHI YJICKTPOHHBIX IIEPEX00B

6 doTomeTpuyecKasl peakiys U BEIOOp ONTUMANBHBIX YCIOBHUIT IPOBEACHHUS (HOTOMETPUUECKHUX OIPECICHHUIH
7 MeToibl ONpe/IeNieHNs] KOHLIEHTPALMU BEIECTB B pacTBOpax

3aKOHBI (bI/I3I/IKI/I, JIC)KaIue B OCHOBE pa60TI)I TEIUIOBBIX aIlllapaTOB Ha METAJUTYPIUYECKUX ITPOU3BOACTBAX

IPaccka)cute O TeIIOBBIX Tporeccax, Haﬁmoua}oumxm IIpU OPOU3BOACTBE YYIryHa

1. YyryH

2. l'opayni Bo3fyx
3. dypma

4. 3anneyuku

5. CranbHom KoXyX
6. dyTeposka

7. [lomenHble rasbl
8. 3acbinHoit
annapat

9. Wwxta (pyaa +
C + CaCO3)
10.KonowHuk
11.laxra
12.Pacnap
13.T'opH

14.LLInaku
15.Jlewanpb

3aKoHBI HH3UKH, JIEXKAIIHE B OCHOBE pabOThI MEXaHHYECKOTO 000PYIOBaHHSI, HCIIONB3YEMOTO B JTA00PATOPHH ISt
IpOBENICHNS HCCIIEIOBAHNSI CPEJL, ONpeieIeHHs BA3KOCTH, INIOTHOCTH H IPYTUX XapaKTepHCTHK 00bekToB OC
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W =

IS

7.
8.
9.

Bomnpocs! 17151 caMONPOBEPKH

. Yro Takoe peonorus?
. YTo Takoe BAZKOCTH KMIKOCTH?
. 3akoH Bsizkoro TedeHns HeioToHa. XapakTepHcTHKa BXOJAIIUX B

HETO BEJIMYHH. PEOFPHMMH HBIOTOHOBCKHUX JKH/IKOCTEH.

. Tunst PEOTTOrHYECKHX KPHBBIX TCHUEHHA PasIMYHBIX PEOJIOTHYE-

CKHX TEJI.

. B ueM OTIHYME HEHLIOTOHOBCKHX MHIAKOCTEH, OT HbIOTOHOBCKHX?

TonsiTie «oeKTHBHAS BAKOCTBY.

. Ypasuenue 1l1sesjoBa-bunrama. XapakrepucTHKa BXOJSIHMX B OTO

YPAaBHEHHE BEIHIHH.

EnuuHIe! H3Mepenns BA3KOCTH H HATIPSHCHHS CIBHIA.
YTo Ha3bIBAETCSA THKCOTPOIIHEH?

Yro HasbiBaeTcs peonexkcuei?

10.Kakue ucnepeHble CHCTEMBI HA3bIBAIOTCS CTPYKTYPHPOBAHHBIMH?

11.B uém OTIHYHE NCEBJOIUIACTHYHLIX MATE€PHAIOB OT JAMIATaHT-
HbIX?

12.THIIBI MEXaHHYECKHX MOJIEJICH HACAIBHBIX PEOIOTHYECKUX TeIl.

13.B 4ém oTimune cBOOOIHOAMCIIEPCHBIX CHCTEM OT CBA3HOIHCIIEPC-
HBIX CHCTEM € JKMKOH JUCIECPCHOHHOM cpeaoii?

IPaGoTa ¢ ONMCaHUSAMH K COOTBETCTBYIOIIEMY JIAOOPaTOPHOMY 000pPYI0BaHHUIO, IPUOOpaM, MaTeprasaM.

Bamanue

IPacckaxxute 0 IprOOpe M IPHUHIIMIIE ero JACHCTBHIS

IAnresnomerp AM-1. Ha npubope onpeiesieHue aAre3MOHHBIX CBOWCTB MPOAYKTOB OCHOBAHO Ha METOIC CIIBUra U
MpeIHa3HauYeH /TS HCCIIENOBAHIS BI3KO-TTACTHHBIX MATEPHAIIOB, B YACTHOCTH JUTSl TECTa

.F,_

L] o

[pubop cocrout u3 cranunsl (1), puxcaropa (2), mroka (3), BTyaku (4), ynpyroro sneMenra (5) ¢ 3aKperieHHBIMU
Ha HEM TEH30pEe3UCTOpaMH, Ipy3a (6), MaTpuus! (7) ¢ 3aroToBKOH U m1aTdopMsl (8).

BHATH O CYILECTBYIOIINX METOIMKAX B 00JIACTH UCCICAOBAHUS Cpell PU3NUECKUMHU, XUMHYECKUMHU U (PH3HKO-
XHMHYECKHMH MeToiaMu. IHCTpyMeHTaIbHBIe METO/IbI aHAIIN3A.

Bamanue
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1.
2.
3.

croToit

0.
1
2.
13.
14.
15.
16.
17.
18.
19.

ERBO®ONO O A

IPacckaxure 0 Pa3JIMIHbIX METOAAX |za60T1>1 CO cperamMu

Omnpenenenue B BOJIE pacTBOPEHHOTO Kuciopoza (1o Bunkiepy)
OuHCTKa MUTHEBO BOABI METOJOM aJCOPOLUN
DOTOKOIOPUMETPHIECKOE ONPEACIICHHE JKene3a 00IIero B MPUPOAHBIX BOJAX C CYIb(HOCATULNIOBOI KH-

TuTpuMeTpHIecKOe ONpee/ieHiHe KapOOHATOB B IPUPOIHBIX BOIAX

DoToOMETPUYECKOE ONPEJIENICHUE MaCCOBON KOHLIEHTPALIMU aJFOMUHUS B BOAAX (C aJIFOMUHOHOM)
OrmpezieneHre XJI0pHI0B 00BEMHBIM apreHTOMETPUIECKUM METOJJOM B IPHPOJHBIX BOAAX
OmnpeneneHre Cynb()paToB 00BEMHBIM HOIOMETPHIECKHM METOIOM B MPUPOAHBIX BOIAX
KonuvecTBeHHOE OmNMpeneneHne MarHus B BOAAX PaCueTHBIM METOIOM
TutpuMeTpHUIecKoe ONpeeNieHe KalIbIHs B IPUPOAHBIX BOJAX

OuucTka BO3/1yXa OT JUOKCHIA YIrieposia METOIOM aJcopOLuu

OmnpezeneHre B BO3MyXe OKCHIOB a30Ta POTOKOIOPUMETPHIECCKUM METOIOM
OrmpezeneHye THOKCHIA CEPHI B BO3yXe TYPOOANMETPHIECKUM METOIOM
I'paBuMeTpuyecKoe OpeneeHne 3anbUIeHHOCTH BO3AyXa

AMIMMETpHYEcKOoe onpeeeHe KapOOHaTOB B IIOUBE

KauecTBeHHOE 00Hapy)eHHe Tshkenbix MetaiuioB (Pb, Cu, Fe) B mouBax
doToMeTpHIecKOe OMpeAeeH e 00IIEero COAepIKaHus MapraHia B OYBe
doToMeTpHIECKOe OMpeAeCHIE MOABMWKHBIX (HOpM K0OaIbTa B IIOYBE
doTtomeTpHIecKOe ONpeeNeHHe 00IEero CoAepKaHus BAHAINS B IOYBE
doToMeTpHIECcKOe OMpeieleH e Bojb(hpama B o4Be

3HaTH IPHOOPHYFO 6a3y MO HANPABJICHNAM HCCIICIOBAHMS: KJIACCHIECKYIO ¥ COBPEMEHHYIO, CTIeKTpasbHbIE TTPHOO-
[pBI, ONITHYECKUE MPUOOPBI, Macc-cekTporpadsel, XpomaTtorpadsl, KoHAyKTOMETpBl, POK 1 HedenpmeTpsl, (hiryopu-
MeTpBI, pepakTOMETPHI U AP.
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Hopsidok nposedenus usmepenuit npubopom PIK-56M

1. Brmouuts npudop u nporpersk ero B Tedende 30 MuH. CBeTOBbIE IIYYKH BO
BpeMsl [POrpeBa JIOKHBI ObiTh CKPBITBI IITOPKAMH (PBIMAKOK 4  JIOMKEH
HAXOIHUTBECH B llpaBDM llQJlU)KEHIUl).

2. YcTaHoBHTE BpalieHneM Oapadana 11 cBeTOQUILTP ¢ 3a1aHHBIM HOMEPOM.
3. HanonHuTs /1Be KIOBETHI PACTBOPHTENIEM H OJHY — pabOUHM PaCcTBOPOM

(uceneyemMbiM  PAacTBOPOM) 10 METOK Ha 0OokoBoii noeepxHocTH. Hammune
3arpsa3HeHHil  WIH  Kaneib pPAcTBOPOB HA pabouMX IMOBEPXHOCTAX  KIOBET
HEA0NYCTHMO.

4. YCTaHOBHTH KIOBETHI B KHBETOJAEPKATE/Ib. B JICBOC I'HE3/10 — KHBETY C
pacTBOPHTENEM, B MpaBOe — KIOBETBl C HCCICAYeMbIM DAcTBOPOM H
PACTBOPHTEIIEM.

5. BeiBecTH anekTpuueckuii Houb npuGopa. Jlis sroro pykostkoii 10 noburses,
uro0Bl CTpElIKA MHKpOaMmiepMeTpa ycradoBuinack Ha «0». Pykosrky 9,
PEryJHpYIOLLYK) YYBCTBHTEIBHOCTE NPHOOPA, MOCTABHTL B CPE/IHEE MOI0KCHHE.

6. B npablii y4o0K CBeTa NOMECTHTH KIOBETY C HCCIIEYEeMBIM PACTBOPOM, Bpallas
pykostky 5. IlpaBbiv OapaGaHoM 6 YCTAHOBHTL PHCKY Ha INKale 7 HA OTMETKe
«100» (uepnas) mmm «0» (kpacHas). OTKPBITH WITOPKH pbluakkom 4. Bpamas
neselit Gapaban 8, 100HTLCH YCTAHOBIGHHA CTPEIKH MHKPOAMIIEPMETPA Ha
orMerke «0».

Konopuvemp homosnexmpuyeckuit PIK-56M

Puc. 9. O6mmii Bua npudopa POK-56M:

a— BHJ criepeiu; O — BHA c3a11

YMeTs:

Hcnonb3oBaTh 6a30BbIe
TEOPETHYECKUE 3HAHUS
(hyHIIaMEeHTaIBHEIX pa3Je-
JI0B O0LIEH U TeopeTHYe-
CKOM (DM3MKH IS peLICHHS
po(ecCHOHANBHBIX 33124
-IIPUMECHSTh MOJIy4CHHBIC
3HAHMSI JUTS QHAJIN3a MPO-

Mcronb30BaTh 3aKOHBI (PU3UKH, JISKALIHE B OCHOBE PA0OTHI CIIEKTPAILHOTO 000PYI0BaHMUS, UCIIOIB3YEMOro B J1a00-

[PATOPHUH TS IPOBECHUS aHAIN3a CPEel
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6J1eM COBpPEeMEHHOM (U3UKH
-[IPUMEHSITh HOJTy4eHHbIE
3HAHMS JUTS QHAJIN3a TIPO-
6J1eM COBpEeMEHHOM (U3UKH
B [IPOLIECCE IKCIIEPHMEH-
TaJIbHOW HCCIIEIOBATENb-
CKOM paboThI

MopsaoK BeINONHeHWs paboTel

3apanmne 1. Onpesenenne obparHoii JIMHEIHOM JUHCTIEPCHH
YHHBEPCAIBHOIO MOHOXparomeTpa YM-2,
1. BKIIIOUHTE HCTOUHHK CBETA.
2. llpoBeauTe rpajiyHpOBKY MOHOXPOMATOPA TNPH MOMOIIM PTYTHON JaMITbI.
HcTousHK cBeTa YCTAHOBUTE TAK, uToGbl 00BLEKTHB KOMIMMATOpA OBLI PABHOMEPHO
sanonHed  cseroM. Llupuny Bxoanoro orseperua  yeranosure 0,01 — 0,02 mm.
VeranoBuTe ykas b OKYJIAPA BBIXOJHOI TPYOBI IIPH IIOMOIIN MHKPOMETPHYECKOIO
BHHTA B LEHTpaIbHOE nojoxenne. [lonomenue ykasarens OKy/apa OCTaBbTe B YTOM
COCTOSHHH JI0 KOHUA H3Mepenuii. COBMECTHTE CIEKTPAIBHYIO JIHHUIO C YKA3aTClICM B
okymape. Ilo cnekrpansromy OapabaHy CHHMHTE COOTBETCTBYIOUIMI oTcuer M.
AHAJIOTHYHBIC H3MEPEHHA NPOBEIHTE JUIA BCEX NHHMH cnekTpa pryti (tabanua 21
CIEKTPAIBHBIX JIMHHI B IIPHIOKEHHH).
[ocTpoiite rpajynpoBOMHYI0 KPHBYIO 3aBHCHMOCTH JUIHH BOJH A OT BEIHYHHBI
orcuera 1.
3. Oupesnennte obparsyio nuueiinyio mucnepemo 4/ | s pasusix wmn soan
(e meHee naTH). JL1s 5TOr0 IPH IIOMOLIH MUKPOMETPHYECKOTO BHHTA, YCTAHOBICHHOIO
B BBIXOHOM OTBEPCTHH, HIMEPBTE PACCTOAHHE [ MewkLy AByMs GIH3KHME JIHHHAMH B
criekrpe. [logcunrap 4 s 9THX JMHMHA, onpeaeante 0OPaTHYIO JHCIEPCHIO.
IMoctpoiite rpauk saBucumoctr obparoii MuHeiinoii aucnepenn 4/ | ot wimue
BOJIHBI A .

4. Onpenennre WHPHHY BXOIHOIO OTBEPCTHA, NPH KOTOPOH seBas M npasas
PKEIITIE JIHHHH CTAHOBATCA Pa3pelMMbIMH.
5. PesynsTarhl H3MEPEHHIT H BBIMHCIICHHIT 3anHIIHTE B TAbIHILy:

. i
| New/n A um ‘ n ‘ R ‘ v HM/MM

Mcmons30BaTh 3aKOHbI (PU3HKH, JISKAIINE B OCHOBE PAOOTHI AIEKTPOXUMHYECKOT0 000PYI0BaHHS, HCIIONB3YEMOTO B
lmaGopaTopuu TS IPOBECHHS aHAIN3a CPex

Bamanue

IPaccka)kuTe O TOM, KaK HY)KHO MPUTOTOBUTE ONpPEIeICHHBIN PacTBOP

Hpuzomosaenue pacmeopos

Ipucomosnenue I M KCI. Hasecky 7,45 r xnopuaa kanus pasdasitior
10 100 Mt GHIAHCTHHPOBAHHOI BOJOI B MEpHOI konbe.

Ipucomosnenue 0,01 M KCI. Hasecky 7,45 r xaopuna kanns pazdas-
aator 20 100 M GuAHCTHILIMPOBAHHOH BOZOH B MEPHOH Koabe. 3aTeM 0TOH-
pator nunerkoit 1,00 M 1 M pacrsopa KCI 1 pasbasisiior B MepHoil konde
OHIHCTHILINPOBAHHO# BO0I 10 0Obema 100 M

Ipucomosnenue pacmeopa ypana 0as e6edenust dobasku 1 weln. Pac-
TBOp HuTparta ypanuia (1 i) ¢ konuentpaumeii 1 1/ pasbasuts B MepHOIl
konbe GHaMCTHILIMpoBaHHOi BOIOi 10 obbema 100 mu. U3 nomyuentoro
pactBopa otoGpars 10 M Ipods! H OBTOPHO pa30aBHTh B MEpHOI Konbe
GHIHCTHILTMPOBAHHOI BON0iT 10 0Gbema 100 mi.

Tpuzomosnenue pacmsopa oxcuxunonuna 0,1 mz/un. Hasecky 1 1 ok-
CcHXHHOMMHA pasGasnsitor 10 100 M1 GHANCTHILIMPOBAHHOI BOJIOH B MEPHOIT
konde. Pacteop duikpyror. 3atem 0T6HpaoT 20 MI HACKHILIEHHOIO PACTBO-
pa u paz0aBIsIOT B MEPHOI konbe Boxoi 10 06bema 100 M.

[Mcronb30BaTh 3aKOHBI (PU3UKH, JIEXKALIME B OCHOBE PadOTHI ONTHYECKOT0 000PYI0BaHHUS, UCIIOIB3YEMOTO B 1abopa-
[TOpHUHM 171 IPOBE/ICHHS aHAIM3a CpeJl
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P crmaa
€ aneTHAANETONOM

B x0ie peakimi GOPMAILACTII ¢ ACTH B IpHCYTCTRIH
coseil AMMOHMS OOPA3YETCH YCTOMMHBOC COCAMHCHNE KEATOIO UBETA ©
MAKCHMYMOM THOFAOIICHIS 1P# 412 1M (CM. CHEKTP NOrAOMICHNS, ¢. 66).
TMPOUECe BIAMMOACHCTINA ABINCTCH CAOKHBIM M MHOFOCTAAHAMLIM,
CYMMAPHOE YPABHCHNE PEAKIIIH HMECT BIL

o °
ox X
2 “ T— N — 5:():(1'\5; <im0
o sl veRs
Qo

=

Tonyuaemoe co
cHCTEMY COnpaA
HOF/IOMICHHE H 4YBCTBHTC:
yrim Metogom 0.25 mr/a B sowayxe, 0.2

aueTii- 1 4-AMrHAPOAY THANN) HMEET
G icokoe
S

Mo 8 dayopi-

METPHUCCKOM BapHaNTE.

Mevoamia onpeneenus

monns (NH AC)
Ac (n1e1)) — roro-

0.400 mr / mn

4.00:10 7 mr / ma
actrop Nel ® 100

acTBOp hopM
oii, pasGans

Jlis npur

wpTHoro pacrsopa Ne2 oy y npe-
noaasareas prioro pacrsopa opmaeacriza Nel B
Mepiyio koaGy 500.0 M1, B Mepiyio koGy oGnemon 250.0 s nosrysa-
107 3aaaty. PACTBOPM AOBOAAT 10 METKH BOAOH M THIATEALHO HEpeMe-
winBarot

Jlas nocrpoct

© rpad

> Gioj

MepHbic KOAGB 0Ghe-
o1 6.00 10 21.00 Ma
P 8 3.00 s
oM 50.00 Ma oTGHpa-
Bopa 110 5.00 . JoGanasior

crsopa Hacac 8 NH,Ac, X0pouwo nepese-
wnBaloT pac Oonospesienno omoesm xorocmyio npoby, cor
HCAUYIO MOABKO pacmeop ayemuiay
Gl HEMIOTHO JAKPHIBAIOT IPOOKAM
10 ¢ TeMIEpaTY PO

Koutpoakukie Bonpock:

wannoil paGore i no.
%7 Hamuuire ypane

! po
© PaKTOPhI RAMSIO!
aucronom?

Mcrions30BaTh 3aKOHBI (PU3UKH, JISKAIINE B OCHOBE PaOOTHI TEIIOBBIX alNIapaTOB HA METALTyPTHIECKHUX IIPOH3BOA-
cTBax

Mcrions30BaTh 3aKOHBI (PU3HUKH, JISKAIIUE B OCHOBE PAOOTHI MEXaHHIECKOT0 000pYA0BaHNUS, HCIIOIb3yeMOro B 1a00-
[PATOpUH TS IPOBECHHS HCCIIEIOBAHMS CPEJl, OLPEeIeTIeHNUs BA3KOCTH, INIOTHOCTU U JPYTHX XapaKTePHCTUK OOBEK-
roB OC

Mcrons30BaTh NpaBUa M METOJHKU PAOOTHI C ONUCAHUSIME K COOTBETCTBYIOIIEMY JIAOOPaTOPHOMY 000pYI0BaHHIO,
mpubopaM, MaTepuaIam.

Mcronp30BaTh CyMIECTBYIONMINE METOIUKH B 00J1aCTH UCCIEAOBAHMS cpesl QHM3NUECKUMH, XUMUYECKUMH H (H3HKO-
XMMHYECKUMHU MeToiaMu. IHCTpyMeHTaIbHbIe METOIbI aHAIIN3A.

Mcrons30BaTh NPHOOPHYIO 6a3y IO HAIPaBICHUSIM HCCICAOBAHMUS: KIACCHIECKYIO H COBPEMEHHYIO, CIICKTpaIbHbIC
PHOOPEI, ONTHYECKHE TPUOOPHI, Macc-creKTporpadsl, xpomarorpadsl, korxykToMeTpsl, DOK u Hedenpmerpsl,
(biryopuMeTpEl, pedpakTOMETPHI U Ap.
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Brnaners:

- cr10co0aMu UCTIONb30Ba-
HUS TTOTyIEeHHBIX 3HAHUH
JUTSL U3YYCHUST IPOPUITBHBIX
JTHCLIMILTHH

- CHCTEMHBIM IIPEACTaBIIe-
HHEM O THHAMHUKE Pa3BUTHU
n30paHHOIT 007IaCTH Hay4-
HOI1 ¥ Ipo(ecCHOHAIBHON
JIeATENbHOCTH

- Meronamu npoBeeHust
(u3HYecKUX H3MEPEeHUIT;

- COBPEMEHHBIMH METOIAMH
00paboTKH, aHAIM3a U
CUHTe3a (PU3HUECKON MH-
opmaru B m30paHHON
obnacTu PU3MIECKUX HC-
CJI€I0BAHUM.

Biagets crioco6aMu IPUMEHEHHUsI 3HAHHH, JISKAIUMHI B OCHOBE pabOThI CLIEKTPAIbHOTO 000PYIOBAHHS, HCIIOb-

BYEMOro B na60paT0pm1 JJIL TPOBEACHUSA aHaIn3a CPea

KOHTPOIbHBIE BOMPOCHI

1. Kakoe 0CHOBHOE Ha3HAUEHHE CIICKTPAIBHEIX TIpHOOpOB?

2.Kakoe ¢usnueckoe SBICHHE ICKHT B OCHOBE [PHHIMNA JCHCTBHS
NIPH3MEHHOTO CHEKTPaIbHOTO npubopa?

3.Hasosute ocuoBHbIC yacTi 0000 CISKTPAILHOTO Iprdopa.

4.Ilepeunenre OCHOBHBIE KOJMUECTBEHHBIC XAPAKTEPUCTHKH CHEKTPAIBHOTO
npubopa.

5.Y10 3HAUHT IPOBECTH FPALYHPOBKY MOHOXpOMaropa’

6.4710 XapakTepusyer yruosas jucnepens?

7. Kakyto crekTpalibHy 0 BEIHUHHY HA3BIBAKOT 00PATHOMN IHHENHON aucnepenei?

8.Kakne AHCIIEPCHOHHBIE YCTPOHCTBA IPHMEHAIOT B CHEKTPAIBHBIX npHdopax?

9. JList wero B ciekTpasbHOM npudope npumensior npusMy Kopuio?

10.Y1o xapakrepusyer paspemaionias cnocofHOCTh CHEKTPAIbHBIX IPHOOPOBT

Biagets criocobamu IpUMEHEHHUsI 3HAHHH, JISKAIIUMHI B OCHOBE Pa0OThI 3JIEKTPOXUMUIECKOTO 000PYAOBAHUSL, HC-

MOJTB3yeMOro B 1a0OpPaTOPHH TSl IPOBEACHHUS aHAIIN3a CPE/L
Bamanue

IPaccka)cute O CBOMCTBAX M Pa3IMYUIX METOJa BHYTPEHHETO 3IeKTpoan3a. Kakoii 3 MeTo/10B MOKHO IPUMEHUTh

U1 Bamero uccaenoBanus? [ouemy?
3

Puc. 3.15. Hpubop dra ananusa memo-  Puc. 3.16. Cxema snexmporusepa ona
QOM BUYMPEHIE20 IACKMPOIUIA: giympenine2o amexmponusa: | - cocyo;

I — anod; 2 - kamod, 3 — depowcamens; 2 — MIGmMUHOBHIN cenuanpiil Kamoo,
4 — cmaran 3 — nposo0; 4 — anad; 5 — keparumeckan

duaghpazia

BiageTs crioco6aMu IPUMEHEHUSI 3HAHHH, JISKAINMHI B OCHOBE pabOTHI ONTHIECKOT0 000pyI0BaHHU, HCIIOIb3Yye-

MOTO B 1a00paTOPHH 715l IPOBE/ICHHUS aHAJIN3A CPELT
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2. Pexomenayemelii Bapuant oopmienus pador no C® ananusy
(Ha mpuMepe onpeje/eHHs COAEPKAHHS THTAHA B py/e)

B naboparopHom sypHaje o0sa3aTelbHO JI0J#HBl ObITh OTpPaKEHbI
CHIETYIONIHE MOMEHTBI:
a) 1aTa U 3aroJIoBOK paboThl;
6) naentuduxarop npoGel (HanpUMep, HOMep NaKeTa):
B) BCC NPAMBIC IKCICPHMCHTANBHBIC JAHHBEIC €3 MOTEPH TOHHOCTH —
HABECKH NPOD, ONTHYECKUE IJIOTHOCTH, 00BEMBI CTAHAAPTHBIX PACTBO-
POB M T.JL;
r) Bce OCODCHHOCTH YCIIOBMI, HE OTPAKEHHBIC B METOJMKE — JJTHHBI
BOJIH, TOILIHHA KIOBET, alMKBOTLI H JIP.; J1) pe3yIbTaThl 00paboTku rpa-
JYHPOBOYHBIX CCPHil ¢ yKA3aHHEM CTAHIAPTHBIX OTKJIOHCHUH napamer-
poe u o0Lieil annpokcHMalHu;
€) KOHEYHBIE PE3y/IbTaThl ONPEIeIeHHI.

Hipike npesicrapieH pekoMeHIyeMslil nopsaaok odopmieHus paboTst
B 1aopaTopHOM JKypHATIE.

1) Hara, nassanue pabotsl 1 Ne KOHTPOJILHOH 3aa4u:

XX XX 20XX 2. Domomempuueckoe onpedenenue mumana 6 npobe
pyost Ne

2) Heobxoaumbie XMMHYECKHE PCAKLHMH [UIS NOJYHMEHHS CHCTEMBI,
yao6HOH 118 POTOMETPHPOBAHHS:

TiOy + ...
3) OcobeHHOCTH NOArOTOBKH 1Po0:
Maccut nagecor: 1 — ...; 2 — ..
Pazbasnenus: (konbvl, aiukeomsl, NOCAE008AMEIBHOCTB):
m — 250 mn
4) YenoBus (poTOMETPHPOBaHUA:
Tpubop VA = .(Onuna soanbl uru Hovep ceemodnuibmpa); [

= ...(monwuna xweemst)
Okpacka ghomomempupyemozo pacmsopa — Jceamas
Pacmeop cpasnenus — 6ooa

5) OnruyeckHe IIOTHOCTH IPaJyHPOBOYHBIX PACTBOPOB

Ae Vem. p-pa | Kowny. Ti -
A A
p-pa MKz / ma
1
2
N

6) I'panyupoBounslii rpaduk

7) ObpaboTka rpagyHpoBOUHON CEPHH, pPacueT £ H CTAHIAPTHLIX OT-
KIOHEeHHI mapaMeTpoB H oflieil annpokcHMalHH I'PagyHpOBOYHOIL ce-
PHH.

8) Pesynbrartsl (poroMeTpHpOBaHHA pacTBOPOB 11pod:

Ne npobnt A Kony. Ti Kony. Ti
Mmke/wn | & npobe, %
1
2




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIyp ITnanupyemvie pesyiomanmol 06yueHus PYKIyp .
KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl

3HaTh 3naer (usnyeckue 3akoHbl  ([IpHMepHBIiil MepeyeHb TeM ISl OATOTOBKH K CEMHHAPCKUM 3aHATHSAM:
U SBJIEHUS, DPAMKH UX IIpHU-  |1. 3BYyKOBOH CIIeKTp, KpaTKask XapaKTepHCTHKA AUANIa30HOB U METOJIOB IOIyUeHHs 3BYKOBBIX BOJIH. McTouHuKH
MEHEHHSI, CAMOCTOSATENBHO [3BYKAW UX KJIacCU(pUKALVs. YpaBHEHHE BOIHBI U €€ ITapaMeTpEL

aKTyaJM3UpyeT 3HaHMUS, 2. OcoOeHHOCTH B3aUMO/ICHCTBHUS 3ByKOBBIX BOJIH C BELLIECTBOM B Pa3JIMYHbIX Juana3oHax. [loriomenue 3ByKa.
npuoOperaer 3HaHus B 3. IToka3arenb 3Byka. OCHOBBI TEOPUH B3aUMOJICHCTBHUS 3BYKa C BEILIECTBOM.

0051acTH CMEXHBIX ¢ Qu3H- 4. YpaBHEHUS M METOJBI ONPEeIeICHNS aKYyCTHIESCKHX ITOCTOSTHHBIM.

KOi1 HayK; 6. Pacuer akyCTHYECKHUX MOCTOSIHHBIX KOH/IEHCUPOBAHHBIX Cpell AHAIM3 NOrPELIHOCTEN SKCIIEPUMEHTA.

8. OCHOBBI TEOPUU PACCESHUS 3BYKa JIUCIIEPCHBIMU CPEIaMHU.

9. InddysHoe paccesane 3Byka. OcOOEHHOCTH UCCIIEIOBAHNS CUITBHO - U CTA0OTIOTIIOMAOIIHNX CPET.

10. OOwuii aHaNM3 SKCHEPUMEHTAIbHBIX METO0B UCCIIEIOBAHUS aKyCTUYECKUX XapaKTEPUCTUK KOHJCHCUPOBAHHbBIX
cpen.

Ymersb YmMeer ucnonb3oBaTh 6a30-
BbIC TEOPETHYECCKUE 3HAHUS
B HECTAH/IaPTHBIX CUTYaIlH-
X

TIpumeHnsTs pusnueckue
3HaHMS B IpodeccnoHab-
HOH JeATeIbHOCTH; UC-
10JIb30BATh UX HAa MEKIHC-
LUIUIMHAPHOM YPOBHE;

[IpumepHoe 3a1aHue
(OcobeHHOCTH B3aMMOJICHCTBHE 3ByKa C BelecTBOM B Y3, M3, 3ByKOBO# 001acTH ClIeKTpa IMeTobl yIbTPa3ByKOBBIX UCCIIEI0BAHUN
AHAJIH3 METOJ0B YKCIIEPUMEHTAIIbHBIX UCCIIEI0BAHHMN MOITIOMIEHNUS, OTPAXKEHUs], paccesiHUA Y 3 B IOMVIOMAIONINX  [KOHAEHCUPOBAHHBIX CPEl

KOHIEHCHPOBAHHBIX Cpefax

Brnaners Cr1ocoOOHOCTBIO UCIIOIB30-
BaHUS OJYYCHHBIX 3HAHUH
JUTS U3YYEHHUS TPOGUIBHBIX
U HeNPOMWIBHBIX AUCHUII-
JIUH

B03MOKHOCTBIO MEKINC-
LUIUTMHAPHOTO PUMEHE-
HUS OKCTIEPHMEHTAIBHBIX
METOZIOB U pacuéTHBIX
Pe3yNBTATOB;

[TpyMepHBIe BOIPOCH! 10 TeMe IS CAMOIIPOBEPKH:
OnpeneneHne ynpyrux MOAyJel 1 CKOpocTeil B MOHOJINTHOM 0OBEKTe METOIOM COOCTBEHHBIX JacTOT
'Y 1bTpa3sByKOBOH KOHTPOJIb

MK-2 crnoco6HOCTH NPOBOANTH HAYYHbIE HCCIIEIOBAHNS B M30PAHHOM 00J1aCTH HKCIIEPUMEHTAILHBIX U (WJIH) TeopeTHYecKnX pu3nuecKuX UCC/Iel0BaHMIl ¢ TOMOLIbIO COBPEeMEHHOI NpuOOPHOi 6a3bl (B TOM YucIe
CJIO5KHOTO (PU3HYECKOro 000py10BaHuUsI) U HH(POPMAIIHOHHBIX TEXHOJIOTHIi

3Hath ®dusnyecKre OCHOBBI U \Iepeuens meopemuueckux 60npocos K auemy:

MPUHIMIBI paboThl 000py-  |1. Marepuanbhas Touka. Cuctema orcuera. TpaekTopus, JuIHa MyTH, BEKTOp nepeMenienusi. CKopocTs.

JIOBaHUsI UL HCCIICOBAHUM [2. VYckopeHure U eTo COCTaBILIOMHe. YTI0Bask CKOPOCTh U YIIIOBOE YCKOPEHHE.

(hU3HYeCKUX SBICHUIH, 3. 3akonbl HptoToHa. 3aK0H coxpaHeHus umyibca. LlenTp mace.

CBOICTB M NPOIIECCOB 4. MowmenT unepunu. MOMEHT CHIIBL. YpaBHEHHE JUHAMHUKH BpalaTeIbHOTO JBIXKEHHS TBEpO0ro Tena. Mo-
MEHT IMITyJIbCa U 3aKOH €T0 COXPaHeHNUs.
5. Oueprus, pabota, MOIHOCTE. KiHeTHYIeCKast W MOTEHIUATbHAS SHEPTHS. OO0yt Gpu3HIecKuii IPaKTHKYM
6. 3akoH coxpaHeHus SHepruu. Kunerndeckas S5HEprus BpaIleHUsL.
7. I'apMoHMueckue KoebaHus U UX XapakTepucTHKU. ['apmMonmueckuii ocuuiuistop. [Ipyxunusnid, Guzuue-
ckuif 1 MaTeMaTHYeCKUil MasTHUKH.
8. 3aryxarolue 1 BEIHYKJICHHbBIC KOJIeOaHusL.
9. BonHossie mpomecchl. [IpoosbHbIe 1 nonepeyHbie BOJIHBL Y paBHEHHE Oeryiei BojaHbl. BonHoBoe ypaBHe-

HHC. 3ByKOBLIe BOJIHBI.
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10. [TapameTpsl COCTOSHUS TEPMOANHAMUYECKOH CUCTEMbI. 3aKOHBI HJIEAJIBHOIO ra3a.

11. VYpaBHenue Menneneesa-Knaneiipona. OcnoBHoe ypaBHeHrne MKT. 3akon Makcseruia o pacnpeeneHiu
MOJICKYJI H/I€aTbHOTO ra3a IO CKOPOCTSIM.

12. Pacnpenenenne bonbumana. CpeaHee YHCIO CTOIKHOBEHUH U CPEAHSIs UTMHA CBOOOAHOrO npobera. SIBie-
HHS TIEPEHOCca.

13. Yucno creneneii cBobosl. [lepoe Havwano TepMoguHAMUKH. TeMI0eMKOCTS.

14. [IprMeHeHHe epBOro Hayaaa TePMOJMHAMUKY K H30mporieccaM. ATinabaTHuecKuid ¥ MOJTUTPOIHBIN MPo-
LIECChI.

15. Kpyrosoii nponecc (nuxi). O6paTiMble 1 HeOOpaTUMbIE IPOLECCHL.

16. Ountponus. Bropoe Havano repmoauHamuky. ukn Kapao.

17. DieKkTpuuecKui 3aps]]. 3aKOH COXpaHEHHMs 3JIEKTPUUEcKoro 3apsaa. 3akoHn Kynona. HanpshkeHHOCTB du1ek-
[TpocTaTHyecKkoro mosist. [IpuHIHIT CyNIepo3uIiy IEKTPOCTATHISCKUX MOJICH.

18. Teopema I"aycca s anexTpoctaTudeckoro mnois. [ToreHuuan snekrpocratnyeckoro noss. Cssb Hanpsi-
PKEHHOCTH U IOTEHIHANA dJIEKTPOCTATHYECKOTO OIS,

19. Tunsl guanexTpukoB. HanpsokeHHOCTD OIS B TUAJIEKTpHKe. [IPOBOIHUKY B 2JIEKTPHYECKOM II0JIE.

20. OneKTpuueckas eMKOCTh yeIUHEHHOT0 IpoBoJHUKA. KoHIeHCaTOpHI.

21. Cuita 1 otHocTh Toka. Croponnue cuibl. 9/1C u HanpsKeHue.

22. 3akoH Oma. ConpoTHBIEHNE IIPOBOJHUKOB.

23. Pabora u mouHocTh TOKA. 3akon [Ixoyis-Jlenua. [Ipasuna Kupxroda 1t pa3BeTBICHHON LETTH.

24. IlepeMeHHBII TOK Ha y4acTKe LIEMH, COIEPKAIIEeM PE3UCTOP, KaTyHIKy HHAYKTHBHOCTH U KOHIEHCATOP.
IMOIITHOCTS, BBIIEIIsIEMasi B 1NN IEPEMEHHOT'0 TOKa.

25. MarnuTtHoe none 1 ero xapakrepuctuku. 3akoH buo-Casapa-Jlamiaca.

26. 3akoH AMnepa. JIelicTBHe MarHUTHOTO TIOJISt HA IBYDKYIIUICS 3apsi. SIBIeHNE 3IeKTPOMArHUTHOH MHIYK-
uun. 3akoH Papajes.

27. WHIyKkTHBHOCTD KOHTYpa. CaMOMHIYKIMS. DHEPTUsi MArHUTHOTO TIOJISL.

28. Bsaumnas unaykuus. TpancdopMatops.

29. Toxk cMemenus. YpaBHeHus Makcseiia.

30. DJIeKTpOMarHuTHasl BOJIHA U €€ CBOWCTBA. DHEPIHsl, IMITYJIbC U JaBJICHUE IEKTPOMAarHUTHOH BOJHEL.

31. Juamarneruxu. [Tapamarnetuku. deppoMarHeTHKH.

32. OcHoOBHBIE 3aKOHBI onTUKU. [TonHOE oTpaxeHue.

33. Tonkne a3 M300paxkeHne IpeMETOB ¢ TOMOIIBIO JIHH3.

34. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BONIH. MHTepdepentms cera.

35. Merons! HabmoneHNS HHTEphepeHImH cBeTa. ViHTepdepeHnns cBeTa B TOHKHX IUICHKAX.

36. IMpunnun I'tolirenca-®Openens. 3ousl Openens.

37. Judpakuus Openenst Ha KPYTJIIOM OTBEPCTUH M JUCKE.

38. Judpaxnus OpayHrodepa Ha OHON LIENH U Ha AUPPAKIMOHHOM peleTKe.

39. EcrecTBeHHBIH U MOJISIpU30BaHHbIHA cBET. 3ak0oH bprocrepa.

40. JIBoitHOe TyuenpenomiieHue. Bparienue miockocT! Noaspu3anuy.

41. TemoBoe 3TydeHHE U €ro XapakTepucThky. 3akoH Kupxroda. 3akon Credana-bonplivana 1 cMeIeHUst
Buna.

42. Bunsr poroaddekra. 3akons! BHemHero Gororddekra. YpaBHenue JiHIITeHHA 1151 BHEITHETO HOTO (-
(bekra.

43. Macca u ummynsc ¢otona. [laBnenune cBera. Ddpext Komnrona. ENUHCTBO KOPIYCKYISIPHBIX M BOJIHOBBIX
CBOICTB 3JIEKTPOMATHUTHOTO H3IyYCHHS.

44. Mopenu atoma Tomcona u Pezepdopna. Jlnneituarslii ciektp atoma Bogopona. CrieKTpajibHbIE CEPUH aTo-
Ma BoJopoJIa.

45. Ioctynatel bopa. OnbiTel @panka u ['epua. Cnektp atoma Bomopoaa o bopy.
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46. CoorHourenue HeonpeenenHoctel ['eiizenOepra. BoaHoBast GyHKIMS U €e CTATUCTHYECKUI CMBICTL.
47. Vpaeuenue llpenunrepa. Yactuia B OAHOMEPHOH NPSIMOYTOIBHON «IIOTEHIMAIBHOM sIMe» ¢ GECKOHEYHO
BEICOKHMH CTEHKaMH.
48. [TpoxoxaeHne YaCTHIBI CKBO3b OTEHI[HAIBHBII Oapbep (TYHHETbHbIH 3 dexT).
49. CocrosiHMEe aToMa BOJJOpO/ia B KBAHTOBOW MexaHuKe. YpaHeHue LlIpéaunrepa st aToma BOopoja U ero
[penreHue.
50. Pa3mep, cocras u 3apsn aToMHOro sapa. Maccosoe u 3apsijoBoe 4ncia. Jleekt Macchl U SHEPrust CBSI3U
lapa.
51. SInepHble CHITBL, UX CBOMCTBA. KBaHTOBBIH MeXaHN3M B3aUMOJEHCTBHS HYKIIOHOB B spe.
52. KanenbHas 1 0005104€4Has MOZAENH 1P, UX OCOOEHHOCTH. «Marnueckue Yuciay U «Maruyeckue sapay.
53. PanunoaktuBHOCTb. ECTECTBEHHAS M MCKYCCTBEHHAS PaJMOAKTUBHOCTh. 3aKOH PAJJMOAKTHBHOIO pacnaja.
AKTUBHOCTB PaJOaKTHBHOT'O BEILECTBA.
54. Anbda-pacmaz. [IpaBuia cmerienust. 3aKOHBI COXpaHEHHs PH pachaze. Baanmoneiictere anbda uamydeHus
C BEILIIECTBOM.
55. bera-pacnan, ero Busl. IIpaBma cMmemenns. 3aK0oHbI COXpaHEeHHS IIpHU pactaje. B3anmopeiicTue bera
M3ITy4EHHUS C BEIIECTBOM.
56. T'amma u3nyuenue, ero cBoictsa. ['aMMa-cekTp pajgnoaKTHBHOIO dieMeHTa. B3aumonelcTBus ramMmma ns3-
ITydeHus C BEIIECTBOM.
57. SlnepHble peakluy U UX OCHOBHbIE THUIIBI. Peakuus nenenus siupa. Llennas peakuus. TepmosiiepHas peak-
LLHs.

Ymers OnepupoBaTh OCHOBHbIMU  [ITpumepnble npakmuueckue 3a0avu ons 3auema:

MOHATUSAMH, 3aKOHAMH U 1. OpHoOponHbI cTepx)eHb Maccoid M = 0,5 Kr moJiBenieH Ha TOpU30HTaIBHON OCH, MTPOXOAAIIEH Yepes ero

MOJIEIISIMH; TPaMOTHO 00-
pamaTthest ¢ PU3MIECKIMHU
npubopamu 1 ApyrumM 06o-
PYZOBaHUEM IIPH BBITIOTHE-
HHH KCTICPHIMEHTA

BEpXHUIi KOHEL[. B TOUKy, OTCTOSIIYIO OT OCH Ha 2/3 JUIMHBI CTEPIKHS, YAapsAeTCs Iyl MacCoi m = 6 T, JeTsias
FOPM3OHTANBHO CO CKOPOCTHIO Vo = 10° M/c, 1 3acTpeBaeT B HeM. OTPEIENUTh CKOPOCTh HIKHETO KOHIIA CTEPIKHS
cpa3y mocie yraapa.

2. Ha o60x korreca B hopme ToHKOTO 06pyda Maccoit M = 0,4 Kr, KOTOPHIif MOXKET BpaIIaThCsl BOKPYT CBOEHT
oCH, HAMOTaH LIHYD, K KOHILy KOTOPOT0 MOABEIIeH rpy3 Maccoi m = 90 r. Ha kakyro BBICOTY OITyCTHTCS TPY3 depes t
= 1 ¢ mociie Hayasa ABUKEHUS.

3. Jlorapumidecknii JekpeMeHT HEKOTOpoit konebmomeiics cucrems A = 0,02. Onpenenure, BO CKOJIBKO pa3
[YMEHBIIINTCS SHEPTHS 3TOH KoIebaTenbHOI CHCTEMBI 3a BPeMsl, COOTBETCTBYIOIIEE 75 MOIHBIM KOJTeOaHHIM.
4. B cucreme K' nokountest creprkenb, coOCTBeHHast 1uHHA lg KoToporo paBHa 1 M. CTepiKeHb pacloNokKeH Tak,

ITO cocTaBIIsIeT yron ¢o=45° ¢ oceto x'. OnpenennTs AnHYy | crepkHs n yroa ¢ B cucteme K, ecnm ckopocTs v crc-
rembl K' otHocurensHo K paBHa 0,8 c.

5. MarepuanbHas To4ka Maccoit m = (0,2 Kr coBepIlaeT rapMOHMYECKHe Konebanust 1o 3akony x = 0,1 cos (wt/2
- m/4) M. HaliTn MakcuMasbHY!O MOTEHINAIBHYIO SHEPTHIO TOUKH.
6. Ha momy crout Tenexka B B¢ JUTMHHOM JOCKHU, CHAOXKEHHOI JIerknMu Kosiecamu. Ha oiHOM KoHIle 1OCKH

crout uenoBek. Macca uenoBeka M = 60 kr, macca gocku 1= 20 kr. C KaKoil CKOPOCTBIO 1 (OTHOCHTEIILHO I10J1a)
OyneT IBUTaThCs TENEKKA, €CIIHM YETIOBEK MOMIET BJOJIb JOCKH CO CKOPOCTBIO (OTHOCUTENBHO TOCKH) V=1 M/c? Mac-
coit KoJiec mpeHeOpedb. TpeHre Bo BTYJIKaX HE yIUTHIBATS.

7. Boek cBaitHoro moora maccoit M;=500 Kr magaeT ¢ HEKOTOPO BBICOTHI Ha cBato Maccoit M;=100 kr. Haiitn

IKTI n ynapa Oofika, cuuTas yaap HEynpyruM. Mi3sMeHeHneM MOTEeHIMaNbHOM SHEPTHU CBau NPH yriyOIeHUH ee
mpeHebpeyb.

8. I'enuit cmemnany ¢ Heu3BecTHBIM Ta3oM. [TokazaTens aguabaThl MOTYYSHHON cMecH oKasajcs paseH 1,38.
(CKOJIBKO aTOMOB COCTABIISIOT MOJICKYJTy HEM3BECTHOTO ra3a cMecu?
9. HexoTopoe konudecTBo reimst paciIupsieTcsl CHavaia afnadaTH4eck, a 3aTeM n3obapudecku. Koneunas

[remnepaTypa ra3a paBHa HadyaubHOIL. [Ipu anquabaTHOM pacuIMpeHHH ra3 coBepinI padoty, paBHyto 4,5 kmk. Hapu-
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cyitte rpaduk npouecca. Kakoe KoIHuecTBO TEIJIOTHI MOTJIOTHII a3 3a BeCh mpoiecc?

10. Cwmemanu Bogy Maccoid my=5 kr npu temneparype T1=280 K ¢ Bozoit maccoit m;=8 kr npu Temneparype
T,=350 K. Haiiti n3meHeHne AS >HTpONUH, IPOUCXOSIIEE TP CMEIINBAHUH.
11. VneanpHblil JByXaTOMHBIN ra3, CoJepiKalliii KOJUYECTBO BEUIeCTBA V=] MOJIb 1 HAXOISIIMIACS IO/ AaBIIe-

HieMm p;=0,1 mma npu temneparype T1=300 K, HarpeBatot npu nocrossHHoM o0beMe 10 napieHus p2=0,2 mma. [locne
PTOTO ra3 H30TEPMHUYECKH PACIIUPHIICS 0 HAYAIBHOTO JIABICHUS U 3aTEM H300apHO OBLT CXKAT J0 HAYAIBHOTO 00h-
ema V. [Toctpouts rpaduk mukna. Onpenenuts tepmudeckuit KIT n uukia.

12. OMHAKOBBIE YacTHIbl Maccoit M=10""? r kaxuas pacnpezeneHsl B OAHOPOIHOM IPaBUTALOHHOM I10J1e
HanpsokeHHOCThI0 G=0,2 MKH/KT. ONpeAenuTh OTHOIICHUE M1/T; KOHIICHTPALMHA YaCTHILI, HAXO/SIUXCS Ha SKBUIIO-
[TEHIIMANBHBIX YPOBHSX, OTCTOAIIMX APYT OT Apyra Ha Az= 10 m. Temmeparypa T BO Bcex CIIOSIX CUMTAETCS OIMHAKO-
BOi1 1 paBHoIt 290 K.

13. Omnpenenure, Ipy KakoW TEMIIEpaType raza, COCTOSLIETO U3 CMECH a30Ta M KUCIOpo/ia, Haubosee BEpOsTHbIE
CKOPOCTH MOJIEKYIT a30Ta M KHCIIOpoa OyIyT OTIIMYaThCs APYT OT Apyra Ha Av = 30 m/c?
14. 3Hast (YHKIIMIO pacrpeeIeHUs] MOJIEKYJI II0 CKOPOCTSM B HEKOTOPOM MOJIEKYJIIPHOM ITy9Ke

2 2

m myv
f(v)=—— Viexp T

2k?T?
, HATH BEIPA)KSHUS JUIS HAHOoIIee BEpOSITHON CKOPOCTH V.

15. JIBa OJMHAKOBBIX MPOBO/AIIMX 3aPSHKEHHBIX LIapa HAXOIATCS Ha paccTosHuM =60 cM. Cuila OTTaJIKMBaHUS
F; mapoB pana 70 mMkH. [Tocne TOro kak mapsl IPUBENU B CONPUKOCHOBEHHE M YAAIMIIM JIPYT OT Apyra Ha MpexHee
[paccTosiHUe, CHJIa OTTANKUBAHMS BO3pocia U cTana paBHOH F,=160 MxH. BeraucanTts 3apsnsl Qi 1 Qy, KoTopbIe
OB Ha MIapax 10 UX COINPUKOCHOBEHUH. [luaMeTp MIapoB CYUTATh MHOTO MEHBIINM PACCTOSHHS MEXKTY HUMH.
16. J1Be TOHKOCTEHHbIE KOHIIEHTpUUYECKHe cdepsl ¢ pamunycami Ry = 0,2 M u R, = 0,4 M HecyT Ha cebe 3apsiibl ¢
MOBEPXHOCTHBIMH TIOTHOCTAME Gy = 1 HKI/M? 1 G, = 3 HKJI/M? COOTBETCTBEHHO. [IPOCTPAHCTBO MEX/Ty HUMHU 3aI0]I-
HEHO CpeIoH ¢ JUANIEKTPHIECKOH IPOHUIIAEMOCTBIO € = 2. YeMy paBHA HANPsHKEHHOCTh AJIEKTPUIECKOTo MO B
[TOYKaX, OTCTOSILIMX OT LIEHTpa Ha paccTostHus 1= 0,1 Mmu r, =0,3 m.
17. B cxewme, n3o0paxeHHoi Ha pucyHke, £1=10,0B, £=20,0 B, £5=30,0B, R;=1,0 Om, R;=2,0 Om, R3= 3,0 Om,
Rs=4,0 OmM, Rs=5,0 Om, Rg=6,0 Om u R;=7,0 OM. BHyTpeHHee cOnpOTHBIIEHUE HCTOYHUKOB IIPEHEOPEKUMO MaJIo.
Onpenenure BEeIUYUHBI TOKOB BO BCEX YUaCTKaX IIEMHU U paboTy,
COBEpIIIEHHYIO BTOPHIM MCTOYHUKOM 33 IIPOMEXKYTOK BPEMEHU =
A=0,1 c. —
18. Konpaencarop noaxitoueH k 6arapee ¢ /ICe=8 Bu T
BHYTPEHHUM COILIPOTHBIICHHEM I =2 OM Kak IT0Ka3aHO Ha PH- o o ?
cynke. Comnporusnienue pesucropa R = 2 Om. Kakoii nomkHa i e _| ’ I_‘
OBITH EMKOCTb KOHIEHCATOPA, YTOOBI IOCIIE 3aMBIKaHUA KIIIOUa e *
PHEprusi KOHJICHCATOpa YMEHbBIINIACh Ha 48MKIDK? E c I
19. ITo xoHTYpY, H300paXKEeHHOMY Ha PHCYHKE, HIET TOK 2 ? |
cuoii I=100A. OnpenenuTh MarHUTHYIO HHAYKIUIO B moss,
coznaBaeMylo 3TUM ToKoM B Touke O. Paanyc usornyroii yactu R
KOHTypa paBeH R=20 cm (O-IIeHTp KPHBH3HBI KOHTYPa), a yror a=60°.
20. B mocTositHHOM MarHUTHOM moJe ¢ MHAYKIUel B =5 Tin HaxoauTcst 3aMKHYTHII
MPOBOJSIINN KOHTYP, INIOIa b KOTOPOTo MeHseTcs 1Mo 3akoHy S(t) = (4 + 0,2t) oM?. Yemy
ipaBHa D/1C MHAYKIUK B MOMEHT BPEMEHHU t = 5 C, €CIIM KOHTYpP PaCIOJIOKEH TaK, YTO MPO-
HU3BIBAIOIINI €0 MArHUTHBIA IMOTOK, MAKCHMAJICH?
21. ITeprnieHANKyIAPHO MarHUTHOMY TI0MTIO ¢ MHAYKIued B=0,1 T Bo30yxeHo amek- 0
[rprdeckoe nose HanpsikeHHOCThI0 E= 100 kB/M. [leprieHiMKyIsipHO 060MM TONISIM JIBH-

-
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bKeTCsl, He OTKJIOHSISICH OT MPSIMOJIMHEHHOI TPaeKTOPHH, 3apshKEHHAs YaCTULA. BBIMHCINTG CKOPOCTH L YaCTHIIBL.
22. Hcrounuk S cBera (A=0,6 MKM) 1 III0CKOe 3epkanio M pacro-
I10XeHbI, Kak moka3aHo Ha puc. 30.7 (3epkaino Jlnoiina). Yro Oyzner
HaOr0naThes B Touke P 9kpana, rae cxonsarces nyun SP u SMP, — cBer
n TeMHOTa, eci |SPj=r=2 M, a=0,55 mm, [SM|=|MP|?

23. Mexny AByMsl IIOCKONapaslIeNbHbIMKA CTEKIAHHBIMH ILIAC-
THHKaMH HOJIOKIIIH OYeHb TOHKYIO IIPOBOJIOUKY, PACHIOJIOKEHHYIO
apajuIeNbHO JINHUH CONPHKOCHOBEHHUS IUIACTHHOK U HAXOSIIYIOCS
Ha paccrosauu |1=75 MM ot Hee. B orpakenHom ceere (A=0,5 MKM) Ha
BepxHeil IIIaCTHHKE BUIHEI HHTEp(hepeHIIMOHHbIe onockl. Onpene- Pxe. 30.7

UTh nraMeTp d MOIepeyHOro CeYeH s IPOBOIOYKH, €CIU Ha IPOTSHKEHUH a=3(0 MM HaCUUTHIBAETCSI M=16 CBETIBIX
mosoc.

24. C nomoIIpo Ju(paKIHOHHO# peteTky ¢ nepuogoM d=20 MkM TpeOGyeTcst pa3pennTs AyoieT HaTpus
(AM=589,0 u™M u X;=589,6 HM) B criekTpe BTOporo mnopsiaka. IIpu kakoit HauMmeHsIei uirHe | pereTkr 3170 BO3MOK-
HO?

25. Ha nmyT yacTH4HO-TIONSAPU30BAaHHOTO CBETa, CTEIeHb Nospu3anun Pxoroporo pasHa 0,6, mocTaBuiIu aHa-
ITH3aTOp TaK, YTO HHTEHCHBHOCTH CBETA, IPOIIENIEro Yepe3 Hero, CTajla MaKCUMaIbHO!. Bo ckoIbKko pa3 ymeHb-
IMTCSI MHTEHCUBHOCTD CBETA, €CJIM IIOCKOCTh MPOIYCKAHHS aHAIM3aTopa IIOBEPHYTh Ha yroia o =30°7

26. B cniextpe n3imydeHust orHeHHOro mapa pagimycoM 100 M, BOZHHKAIOIIETo IIPH sAEPHOM B3phIBE, MAKCHMYM
PHEPruM M3Iy4eHHUs IPUXOAUTCS Ha JUTHHY BoJHbI 0,289 Mkm. KakoBa Temmneparypa mapa? OnpeaeniuTe MakCu-
MaJIbHOE PAacCTOSHKE, Ha KOTOPOM OYIyT BOCIUIAMEHATHCS AE€PEBSHHBIC IIPEAMETHI, €CJIH X HOINIOIATeIbHAs CII0-
coGHOCTE paBHa 0,7, a TeruIoTa BoCTUTaMeHerus 5 Jlk/cM2. BpeMst H3itydeHus puHsTh paBHbiM 107c.

27. YenuHeHHBII IMHKOBBIN MIApUK pagiycoM | cM HaXOAUTCS B BaKyyMe U JUIUTEINEHOE BPEMsI OCBEIaeTcst
yIbTpaduoIeTOBBIM U3ITydeHUEM C ATHHON BOJIHBI 0,25 MKkM. OnpenenuTb YUCIIO HEAOCTAIOIIHMX IEKTPOHOB B 00'b-
lemMe mrapuka.

s

28. ®dotoH ¢ sHeprueii 0,28 M3IB B pe3ynbTaTe paccesHUs Ha ITOKOUBIIEMCS] CBOOOIHOM 3JIEKTPOHE YMEHBIIHIT
cBOtO 3Hepruto 10 133,7 k3B. HailTu uMIysibC 1 HanpaBieHHE PaclpOCTPAHEHHS JIEKTPOHA OTJa4YH.
29. IMoTok 3neprun ., u3mydaeMslit aneKTpuueckoii tammnoi, paser 600 Bt. Ha paccrosHun r = 1 M OT JaMIbl

MepHEHINKYIISIPHO [aIAf0IINM JIy4aM PacIIONoXKeHO KPYIIiloe II0CKoe 3epKablie auamerpoM d=2cm. [lpuHnmast,

YTO M3ydEHHE JaMIIbI OIMHAKOBO BO BCEX HAMPABICHUAX U YTO 3ePKaJIbIIC OJHOCTBIO OTpaXkaeT Mafalolinii Ha

HEro CBET, ONpPEENUTh CHITy F CBETOBOTO JaBlICHNUs Ha 3epKaNbLE.

30. Ha ocnoBe Teopun aToma bopa HaliTn HMITYIIbC 3JIEKTPOHA B aTOME BOJOPOJIA, €CITH HHIAYKIS MAaTHUTHOTO

[OJIsI, CO3/IaHHOT0 UM B IIEHTpe OpOUTHI IpH BparieHuu, paHa 0,39 To.

31. Bo ckonbko pa3s u3Mensiercst AeOpoiineBcKas IJIMHA BOJIHBI SJIEKTPOHA MPH NEPEX0/Ie ero B aTOME BOAOPOAA

M3 OCHOBHOT'O 9HEPTeTHUECKOTO COCTOSIHYS B IIEPBOE BO3OYXKIEHHOE?

32. W3 Teopun Bopa futst atomMa BOI0po/ia CIeayeT, YTO CTAlHOHAPHBIMHU /U SJICKTPOHOB aTOMA SIBIISIOTCS

[Takye OpOUTHI, Ha JJIMHE KOTOPBIX YKJIAIBIBACTCS [EI0E YHCIIO ATHH AeOpoiiIeBCcKuX BOIH. Mcxoas U3 aToro, Haii-

ITUTE YHCIIOBBIC 3HAYCHUSI MOMEHTA HMITYJIbCA 3JIEKTPOHA B aTOME BOJIOPO/IA Ha IIEPBBIX TpeX OOPOBCKUX OpOUTaXx.

33. DJNEKTPOH B aTOME BOJIOPO/IA OMHICHIBACTCS B OCHOBHOM COCTOSIHMM BOJTHOBOI yHKImeit \y(r) = Ce™ Onpe-

ETUTH OTHOIIIEHHE BEPOSATHOCTEH 1/, MPEOBIBAHMS DIICKTPOHA B CEepUUECKHX CIosix TommmHo#i Ar = 0,01 a u

pammycamu I =0,5aunr=15a.

34. BonbHOMY BBEJIH BHYTPHBEHHO PacTBOp 00beMoM | cM?, conepiKaliuii MCKYCCTBEHHBIH PaIHOM30TON Ha-
24

rpus 11 akTHBHOCTHIO Ag=2000 c™. AKTHBHOCTS KpOBH 00BeMoM 1 cM®, B3sTOIT Yepes 5 yacoB, oxasamach A

=0,27c™. Haiiiute 06eM KpOBH uesoBeka. IIeprost moypachasia HCIoTb3yeMOro H30Tona paBeH 15 vac.

35. Dueprus cBsi3u Eg, a1pa, cocTosero u3 JByx NpOTOHOB U OJHOTO HEWTPOHA, paBHa 7,72 M3B. Onpenenurs

Maccy My Heifrrpaanoro aToMa, UMEIOLIEro 3TO SAAPO.
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36. Bo ®paHimy HauaTo CTPOMTENBCTBO MEXKAYHAPOAHOIO TEPMOSICPHOIO PEaKTOpa, B KOTOPOM HpEAIoara-
leTCst MOBOIMTH yIpaBsieMyro peakiiio 1H? + 1H?, B KoTOpoit 06pasyeTcst H30TOM re/us 1 HeHTpoH. Kakyro Mo-
HOCTB OyZIeT HMeTh TaKOil PeakTop, eciu B HeM OyIeT «BBITOPaThy 1 MI TSHKEIOTo BOAOPOJa B CEKyHITy?

37. Anb(a yacTuua ¢ KMHeTHYEeCKO# sHeprueii K = 5,3 M3 Bo3Gyxaaer peakio *Be(a,n)*2C, sHeprus Koto-
poit Q=5,7 maB. HaiiTi KHHETHYECKYIO SHEPIHIO HEUTPOHA, BHUICTEBILETO MO/ MPSIMbIM YITIOM K HAIIPABICHHIO [IBH-
PKEHHS 0-4aCTHIIBL.

Brnaners HaBplkamMu npHMeHEHHs OneHka c(hopMHUPOBAHHOCTH IIAHUPYEMbIX PE3yJIbTATOB 00y4EHHs IIPOBOIUTCS HPU BBITIOIHEHUH JIAOOPATOPHBIX
0a30BBIX 3HAHUIT B IPaKTH- [paboT, a TakxKe MPU pelIeHNH 3anad. [lepedeHs 3a/1ad IPUBEICH BEIIIIE.
YeCKOH e TeTbHOCTH;
HaBBIKAMU UCNOJb30BaHus  [[Ipumepnsle nabopamopusie pabomer:
I700abHBIX CeTeH Uit 1. IIprMeHeHne 3aKOHOB COXPaHEHHs ISl ONPEIENICHUs] CKOPOCTH TI0JIeTa ITyln
o¥icka, 00paboTKH, 2. OrmpezieneHre MOMEHTOB HHEPIHH TeJI C OMOIIBIO KPyTHIEHOTO MasiTHHKA. [IpoBepka Teopems! IlITeiinepa
(uIbTpanyyu U aHaTN3a 3. HccnenoBanue BpalnaTeabHOTO ABIKEHUS TBEPIOrO Teaa BOKPYT HEMOABIXKHON ocu
Hay4JHOU HH(OpMaru 4. OrmpezieneHne XapaKTePUCTHK 3aTyXaIOMIX KoIeOaHNH (PU3MIECKOTro MasiTHUKA
5. OrmpezieneHre CKOPOCTH 3ByKa B BO3/LyX€ METOIOM CTOSIEl BOIHBI
6. M3yuyeHune CTaTUCTUYECKUX 3aKOHOMEPHOCTEH
7. Ompenenenne kodpdUIUeHTa BI3KOCTH BO3TyXa
8. HccnenoBanue H3MEHEHHS TEMIIEPATypHI B a[1a0aTHYECKOM IIpoIiecce U OIpeeneHne K03 puIueHTa
[lyaccona
9. ITpoBepka 3aK0oHa BO3pacTaHHs SHTPOIINY B HEPABHOBECHOH CHCTEME
10. OKCIIepHMEHTAIBHOE OIpeielIeHHe Ta30BOil HOCTOSHHOMN
11. HccnenoBanue 35eKTPOCTATUYECKOTO MOJIS C MOMOIIBIO 30H1a
12. Vi3mMepeHue JIeKTPOIBIKYIIEH CHIIBI HCTOYHHKA TOKa
13. lynTHpoBaHKHE MUIIHAMIIEPMETPA
14. N3mepenne emMkocTeil METOA0M MOCTUKOBOM CXEMBI M pacyeT eMKOCTHBIX COPOTUBIICHUH B LIEMX Hepe-
IMEHHOTO TOKa
15. V3yueHne pe3oHaHCA HANPSHKESHUH U ONpeAe/ieHHe HHIYKTHBHOCTH METOOM PE30HAaHCa
16. OrmnpezeneHye UHAYKTUBHOCTY KATYIIKUA U MATHUTHOM IIPOHUIIAEMOCTH (pepPOMArHUTHOTO Tela
17. OrmpezieneHne pagnyca KPHBU3HBI JIMH3EI M OJIOCHI IIPOITYCKaHHs CBETOQHIBETPA C IIOMOIIBIO Koery Helo-
[ToHa
18. Wurepdepomerpuueckre u3MepeHus Ha ocHOBe ombita KOHra
19. OrmpezieneHre reoOMeTPHIECKHX pa3MepOB IPH IIOMOIIY OUnpu3Mbl Dperernst
20. OrmpezienieHye IIMHBI CBETOBOM BOJIHEI M XapaKTEPUCTHK AU(PPAKIINOHHOMN PeleTKH
21. Usyuenue BHenHero hotodddexTa u onpeneneHne noctosHHoi [Iianka
22. V3yuenne 3akoHOMepHOCTEH anb(a-pacmana
23. V3yueHne raMmma-CIeKTpa paJioaKTUBHOTO HCTOUHUKA
24. Onpenenenre MaKCUMaIbHOM SHepruu 0eTa-4acTHIl ¥ HICHTH()UKAIUK PaAMOAKTHBHBIX MPENapaToB
3Hath - OcHoBHbIE HU3H-

YECKHUE SIBJICHHS M 3aKOHO-
MEpHOCTH;

- IIpuHIMnB! U Me-
TOJIbl HAYYHOI'O MCCIIE/IOBA-
HUS;

- 3aKOHbI MEXaHUKH,
MOJIEKYJISIPHOM (DU3MKH 1
TEPMOJHHAMHKH, dIEKTPO-

Teopernueckue BONPOCHI:

WudopmaryionHast MaTpuIia ¥ ee CBOICTBa.

Kputepun onTUManbHOCTH IIAHOB SKCIIEPHMEHTA, CBI3aHHBIC C TOYHOCTBHIO OLCHHBAHUS IIapaMeTPOB MOJCIH.
Kpurepun onTuMaabHOCTH IJIaHOB 3KCIEPUMEHTA, CBS3aHHbIE C TOYHOCTBIO OIIEHUBAHHS MaTEMaTHYECKOT0 OXH/Ia-
HIS (DYHKIIMHE OTKIIHKA.

I'eoMeTpus SILUTHIICOUAA PACCESIHIS M KPHTEPUH ONTHMAIBHOCTH IJIAHOB SKCIEPUMEHTA.

HJ’IaHHpOBaHI/Ie OKCIIEpUMEHTA
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JIMHAMHKH, OIITHKH, aTOM-
HOI1 U siiepHON PU3HKH,
(HDHU3UKH IIEMEHTAPHBIX
YaCTHIL.

Ymers - Hcnone3oBath
6a30BbIe TEOPETUUECKUE
3HaHMS (yHIAMEHTAIBHBIX
pasnenoB oOmmel Gpu3nku
IUTSL peleHus npodeccuo-
HATbHBIX 3124 [MpakTHYecKue 3a1aHUs ,
_ MCIONE30BaTE - [MocTpouTs mian moHOro GakTOpHOro dKcHnepumenTa 2°. Paccunrats K09 UIHEHTBI perpeccui, BEIOPaB B Kade-
cTBe pyHKIMHK OTKIMKA PyHKIMIO Buaa Y=1,5% X;+3*Xx,+Rand(0,1).
0a30BbIe TEOPETHUCCKUE 11 3
OCTPOMTH IUIaH MOJHOTO (PaKTOPHOro 3KcIepuMenTa 2°. Paccunrtars K0d((GHUIIMEHTH perpeccu, BEIOpaB B Kaue-
3HaHMS (yHIAMEHTAIbHBIX P " -
o cTBe (pyHKIMHU OTKIMKA QyHKIHMIO Buaa Y=1,5% X;+3*X,+2*x;+Rand(0,1).
Pa3JICiIOB TCOPCTIICCKOM | TToCTPOUTH TIAH HOMHOTo (aKTOPHOro dkcrepumenta 24, PaccunTaTh Kod(pQHUIMEHTE! perpecciy, BHIOPaB B Kaue-
(usurcu s pewenis npo- cTBE pyHKIMU OTKIKKA QYHKIHMIO BHaa Y=1,5% X;+3*X,+2*X3+2*x,+Rand(0,1).
(heccroHaTBHBIX 3a/1a4;
- IIpumensTs
HOJIyYCHHbBIC 3HAHUS IS
aHanu3a npoodieM
COBPEMEHHOH (PH3UKH;
Bnanets - CnocoOHOCT
HCHOJIb30BaHUS MOTy4eH-
HBIX 3HAHUH [T N3y4CHUS
PO HIEHBIX TUCIUILINH;
- CHCTEMHBIM
MIPEeJICTaBICHAEM O
JIMHAMUKE Pa3BUTHUS [MpakTrueckue 3agaHus:
n30paHHOM o0nacTi [MocTpouts momyperuuky pakTopHOro skcnepumenta 2. Paccuntath K0dQOUIHEHTHI perpeccHi, BHIOPaB B Kade-
Hay4HOU 1 cTBe (DYHKIMH OTKIMKA (YHKIMIO BHAA Y=5% X;+3*X,+2,1*X3+2*x,+Rand(0,2).
npodecCHOHANBHOM - [octpouts mia hakTopHOro skcnepumenta 2%, Paccuntath K0d(OUIMEHTHI perpeccHH, BHIOPaB B KauecTBe
JIeATENLHOCTH, byHKuMK oTKIMKA GyHKIMIO Buaa Y=1,3% X;+2*X,+2,1*x3+Rand(0,3).
- Mertonamu [ToCTPOMTH MIaH TIOMYPETLTHKN (HaKTOPHOTO dKcrepuMenTa 2°2 Paccuntarh K03((HIHEHTE! perpeccHH, BRIOPaB B
npoBejieHus pU3MUECKMX  [KadecTBE (BYHKLHMH OTKIHKA (GYHKIHIO BHAA Y=5* X;+3*X;+2,1*X3+2*X4+3*xs+Rand(0,2).
H3MEPEHUIA;
- CoBpeMeHHBIMHI
MeToJaMi 00paboTKH,
aHaKM3a ¥ CHHTe3a Gu3nye-
CKOM MH(pOPMAIIUH B U3-
OpaHHOIi oOnacty pusmye-
CKHX MCCIIEIOBAaHUI.
3HaTh Teopetnueckue ocHOBEI M [[Tepeuens 60npocoe 01 0020 OBKU K 3a4emy:
06a30BbIC PECTABICHUS 1. [Tenarornueckast TEXHOJIOTHUSI
Hay4HOTO HCCIICOBAHUS B (2. TexHOMOruy_pa3BHUBaoONIEro 00y4eHus B QH3NKE
. . IIpoekTHas AeATENIPHOCTH
BEIOpaHHOH obnactu ¢pyH-  [3. IToHATHS «IIPOEKTHOE 00yUIEHHE», «KMETO]] IPOSKTOBY, «y4eOHas MPOCKTHASI ACSATEIbHOCTDY, «HAYYHBIH IPO-
JTaMEHTAIbHOU H(WITH) eKT» B Qu3HKe
9KCIEPUMEHTAIbHON pusn- |4, IIpoekTHOE 00yUEHHUE: NPEAMET, LICIH, 3a/1a41, METOBL.




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

KH; OCHOBHBIC COBPEMEH-
HbI€ METOJIbl pacyera 00b-
€KTa Hay4HOTO MCCIIe0Ba-
HHUS, UCTIOJIb3YIOLINE TIepe-
JIOBBIE HH(POKOMMYHHUKA-
L[OHHBIE TEXHOJIOTHH.

5 Knaccudukanys BBIIOTHSIEMBIX [IKOIbHUKAMH M0l PYKOBOACTBOM Y4HUTENIs IPOSKTOB B (hU3HKE

6 OO011pe ITambl NPOEKTA 10 (PH3UKE

7. XapaKTepuCTHKa OCHOBHBIX 3TAIlOB IPOSKTHOH JIEATENFHOCTH 110 (HDH3UKE

8 ITorcKOBBIi 3Tal MPOSKTHOM AEITENBHOCTH B HH3UKE

9. KoHcTpykTOpcKuii 3Tan NPOeKTHON AESTENBHOCTH B (hH3UKE

10. TexHOIOTHYECKHI ITAIl IPOESKTHOU NESTENBHOCTU B (hH3UKE

11.  3aKIOYUTENIbHBIN dTAll IPOCKTHON AEATEbHOCTU B (PU3UKE

12.  Dramsl opraHu3aniu paboThl HaJ y4eOHBIMU POSKTaMH MO (hH3UKE

13.  OCHOBBI METOJOJIOTUH HCCIIEIOBATEIBCKON U IPOSKTHOM ASSTEILHOCTH B (DH3HKE;

14.  Crpyktypy U npaBuiia 0bOpMICHHS UCCIENOBATEIbCKOI i IPOCKTHON paboThI 0 (H3HKe.

15.  Urto 3HauuT CHOpMyIHPOBATH TEMY UCCIIEIOBATEIBCKON U IIPOEKTHOM PabOThI, 10Ka3bIBATh €€ aKTyaJbHOCTh
(Ha puMepe pu3HKN);

16. UTO 3HAYMT COCTABIIATH MHIMBHIYaJIbHbIN IUIAH HCCIECAOBATEILCKON U MPOSKTHOM paboThl (Ha mpumepe Gu-
BHKH);

17. Yro 3HAYHUT BBIAEIATH OOBEKT ¥ IPEIMET UCCIIEI0BATEIbCKOI i IPOEKTHON paboTs! (Ha mpuMepe (pHU3HUKH);
18.  UTo 3HAYMT OMPEAEISITh LEb U 3aJa41 UCCIeNOBATENbCKOM 1 MPOEKTHON paboThl (Ha npuMepe Gpu3KKn);
19. Yo 3HauMT paboTaTh C Pa3IMYHBIMKU HCTOYHHKAMH, B TOM YHCJIE C IEPBOMCTOYHUKAMHU, TPAMOTHO UX LIUTH-
[poBaTh, 0opMIIATh OMOIHOrpaduIeCcKe CChUIKH, COCTABIIATH OMOIHOTrpadMUECKUii CIIUCOK 10 mpobiieMe (Ha IpH-
Mepe QU3MKH);

20.  Yto 3HAUMT BHIOMPATH U IPUMEHSATH HA IIPAKTUKE METO/IbI HCCIICOBATEIbCKON AEATEIbHOCTH aIeKBaTHbIC
3ajauaM HCCIIelOBaHUs (Ha puMepe GH3UKH);

21. Yo 3HaUMT OPOPMIIATH TEOPETUUECKUE U IKCIICPHMEHTAIIBHBIC PE3YIIbTaThl HCCIIEOBATENBCKOM U MPOCKTHOM
[paGoTsI (Ha puMepe HU3UKH);

22.  UYTo 3HAUMT PEIEH3MPOBATh Ty)KYIO HCCIIE[OBATENBCKYIO MIIH TIPOEKTHYIO paboTHI (Ha MpuMepe GH3NKN);
23. Yo 3HaunT HAOMIOAATH 32 QU3MYIECKUMH U IPYTHMH SBICHUAMU;

24.  YTo 3HAYMT OMUCHIBATH PE3YNIBTATHI HAOIIOACHHUIT, 00CYKICHHS MOTyIeHHBIX (akTOB (Ha mpuMepe HH3UKH);
25.  UTO 3HAYMT NIPOBOJUTH OIBIT B COOTBETCTBHH C 3a7auaMy, OOBSICHUTE Pe3yNIbTaThl (Ha IpuMepe QU3HKH);
26.  UTo 3HAUMT NMPOBOANTH M3MEPEHMS C TIOMOMIBIO PA3INYHBIX TPHOOPOB (Ha MpuMepe GH3NKN);

27.  YTO 3HAYMT BBIMONHSITH MMCHMEHHbIC HHCTPYKIUH MPABHII Ge30macHOCTH (Ha mpuMepe QU3HKN);

28.  Uro 3HAUMT OOPMIIATH PE3yIbTATHl HCCIIEIOBAHMS C TIOMOIIBIO ONUCAHMUS ()aKTOB, COCTABIICHHUS IIPOCTHIX
[radimw, rpaukoB, GOpPMyIHPOBAHHS BEIBOAOB (Ha IpUMepe HH3UKH).

YMets

ITpoBOANTE HayYHEIE U3BI-
CKaHMs B U30paHHOIT 00-
JIACTH SKCIICPHMEHTAIIBHBIX
H(WITH) TEOPETHIECKHX
(usnueckux uccnenoBa-
HHH; OLICHHBATh U3MCHE-
HHS B BBIOpaHHOIT 00macTi
B CBSI3U C HOBBIMH pa3pa-
60TKaMH, TTOTy4YCHHBIMH 1O
Pa3IMYHBIM TeMaTHKaM
HUCCIIEIOBAaHUM.

Bamanue;

1)O3HaKOMbTECH ¢ 00OOIIEHHBIM [UIAHOM TTO3HAHUS

(00 JKCTIepHMEHTE, WITH OTIBITE.

1. K xakoMy BUly WIIM THITY OIIBITOB OTHOCUTCS JJAHHBIH OIBIT?

2. Llenp OmmbITa MITH TUIIOTE32, OJIOXKEHHAs: B OCHOBY (0XKHIaEMBIi pe3yIbTaT)

3. Ilpencraienue mocne0BaTeIbHOCTH WM 00pa3a ASHCTBUH IPU MPOBEICHUHI YKCIIEPUMEHTA.

4. MarepuanbHast 0a3a M cXeMa YCTaHOBKH (MM MOJEINb) OnbiTa. Kak 1oCTHraeTcst HCKITIOUeHNEe BIMSHUS Ha Pe3yiib-
[TaThI ONbITA MOOOYHBIX (AKTOPOB?

5. SIBneHus U 3aKOHBI, BOCIIPOU3BOAUMBIEC HMIIH OOHAPYKEHHBIE B OIIBITE.

6. Xox 1 0COOEHHOCTH Npoliecca HAOMIOICHUH, U3MEPEHHUHI 1 OLICHKA OTPEITHOCTEH.

7. Pe3ynbTaTsl ONbITa H BRIBOJBI U3 HEr0. 3HAKOBO-00pa3HOE MPEICTABICHUE THX PE3yIbTaToB.

8. 3HaueHHe JAHHOTO OMBITA B CUCTEME IIOHATUH HAYKH U B IO3HAHUH CBOWCTB LIEHTPATIbHBIX IPEIMETOB H3yUCHUSL.
2) npuMeHnTe 0000IICHHBIN IUIaH TO3HAHHS

06 OKCIICPUMCHTC, UJIM ONBITC HA MPAKTUKE JJI ONMCAHUA MTPOBOJUMOTI0 BaMH SKCIICPUMCHTA




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm

ITnanupyemvie pezynomamot 06yueHus

KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl
Brnaners Meronamu paboThl B pa3-  [3anaHue :

JIMYHBIX OMEPaLlOHHBIX 1) ucnonp3ys HHGOPMALIUIO H3 COBPEMEHHBIX OTEYECTBEHHBIX U 3apyOeKHBIX HCTOYHUKOB B H30paHHOM obnactu

cucTeMax, ¢ bazamu qaH- MCCIIeJOBaHMS ONUILIUTE COBPEMEHHYIO armaparypy, KOTOpasi HCIOJIb3YeTCsl IPU MPOBENCHUH (DU3HMYECKUX IKCIIe-

HBIX, C 9KCIICPTHBIMH CUC-  [PHMEHTOB 110 0000IEHHOMY IUIaHY TO3HAHHS;

TeMaMH; TPUKIIAJHBIMA [puGop

nporpammamu s u3yde- |1, Haznauenue npudopa. Pox, Tun wim Bug npuOopoB, K KOTOPBIM OTHOCHTCSI.

HHS pasIHYHbIX Qu3Hde- 2. YerpoiicTBo npr0opa, ero OCHOBHbIE YAaCTH, X Ha3HAYCHHE.

CKHUX IPOLIECCOB B AJIEK- 3. Cxema npubopa. Ero TexHuueckne XapakTepUCTHKH.

TPOHHBIX YCTPOHCTBAX U 4. ITpuaiun neiicTBus npudopa.

Ounosornyeckux oobekrax; |5. [IpaBuia nonp3oBanus npudOpoM. YMeHue paboTarh ¢ HUM.

Heobxoxumoi uudopmaru- |6. Onpenenenne npudopa.

eif u3 coBpeMeHHBIX oTeue- |7. ObnacTu NpUMeHeHHs IprOopa B HayKe U TexHUKe. Ero posb U MecTo B y4eOHOI 1abopaTtopuu.
CTBEHHBIX U 3apyOexkHbIX  |8. OOBEKThI, I03HAHUIO CBOWCTB KOTOPBIX COCOOCTBOBAJIO MCIIOJIB30BAHUE JAHHOTO NPUOOpa.
HUCTOYHHMKOB B U30paHHON
00JIaCTH HCCIIEIOBaHMSL.

3HaTth - ocoOeHHOCTH u3ndeckux [[IepedeHb TeM Juisl MOJrOTOBKU K MPAKTHYECKUM 3aHATHSM:
CBOWCTB M CTPYKTYpBI Ha-

HOKpHCTaJUTMYeCKuX 00b- L. 0O030p METOJIOB TOJIy4YECHHsI HAHOCTPYKPHBIX MaTEPUAJIOB.

€KTOB; 2. Crioco0b! BBIJIETICHUS M OYHCTKH HAHOCTPYKTYD.

- COBPEMEHHBIE METO/IbI 3. VriepoiHble HAHOCTPYKTYpPBI — KJIacCH(UKALIUS, CHMMETPHS, CBOMCTBA.

uccieoBaHus pusnueckux 4. CIIeKTPOCKOIIMYECKHE METO/IbI UCCIICAOBAHMUS HAHOCTPYKTYP.

CBOWCTB HAHOCTPYKTYD; 5. Oco0eHHOCTH TPUMEHEHHS aTOMHOM CHJIOBOM MHUKPOCKOITUM B HAHOCTPYKTYPHBIX MaTepHajax.

- OCHOBHBIE (hH3HUUECKHE 6. HaHnoTexHONMOrNM B 37€KTPOHUKE — EPCIEKTUBBI UCIIOJIb30BAHHUSI.

CBOWCTBA YIJIEPOIHBIX 7. CpaBHUTENBHBII aHANH3 (PU3NKO-XUMIYECKHX CBOHCTB BEIIECTB B MAKPO-, MUKPO- U HAHOCTPYKTYPHOH

HAHOCTPYKTYp U UX IpuMe- |hopMax.

HEHHe. 8. KoMmno3uTHble HAHOCTPYKTYpHBIE MaTEpHAIbL.
IMccnenoBanue CTPYKTypbl U CBOIMCTB yrile-
[POJTHBIX HAHOCTPYKTYP

VYmMmern PaboTarts ¢ BemecTBamu, [IpumepHOe 3a7anne

BBINOJHATH aHAIUTHYEeCKOe |[Kakue KOMIO3HIMOHHbBIE MaTEPHaIIbI IPECTABICHbI?
HCCIe0BaHUE Cpef, UC- i f r !

MOJIb3YSI Ha MPAKTHKE T10-
JIy4EeHHbIE 3HAHUS;




CmpyKkmypHblil 31eMeHm
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ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

Brnaners - TEXHUKOM uccnenosanuii; | [IpumepHoe 3ananue
- IpUEMaMH H3J10/KEHUS ITpoananu3upoBaTh
MaTepHalioB B IOKIAJE;
- HABBIKAMU BBIIIOJIHEHUS ¥ ¥ U
Le
CaMOCTOSATENBHBIX 3aJaHHI L
P l;"""']l | L - .
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3HaTh OcHOBHEIE IIPHEMEI CrieK-  |[[IepedeHs TeM Ui OATOTOBKH U CAMOIIOATOTOBKU
TpaJIbHBIX METOJ0B KauecT-
BEHHOT'O M KOJIMYECTBEHHO- (9. TMony4yenne HAaHOCTPYKPHBIX MaTEPUAIIOB.
ro a”anu3a, pmndeckue 1 [10.  CriocoOBI BEIIENCHHS H OYUCTKH HAHOCTPYKTYD.
XUMHYecKue MeTosbl 00Ha- |11,  Kinaccuduxauus, cuMmeTpusi, CBOMCTBA YIriepoIHbIX HAHOCTPYKTYP.
pYXeHHS HH-TpeueHToB B |12,  CHIeKTpOCKOIHMYECKHe METOIbI MCCIIeJOBAHHS HAHOCTPYKTYP.
CJIOXKHBIX CHCTEMaX 13. IlpumeHeHHe aTOMHOU CHIIOBOM MUKPOCKOIIH B HAHOCTPYKTYPHBIX MaTepHalIax.
14. HaHOTEXHOJOTHH B 3JEKTPOHUKE
15. CpaBHHUTENBHBIH aHATN3 QU3HKO-XHMHIECKUX CBOICTB BEIIECTB HAHOCTPYKTYP.
16. KoMmIo3uTHbIE HAaHOCTPYKTYPHbIE MaTepHAIIBL.
Dusnka yriepogHbIX HAHOCTPYKTYP
Ymers PabGotaTh c BelecTBaMu,

BBIIOJIHATD AHATIUTHIECKOE
HCCIIeIOBaHHE CPeJl, HC-
TIOJTB3YsI Ha TIPAKTHKE 3Ha-
HHS O CIIEKTPOMETPUUECKHX
HCCIEIOBAHHUAX

IMpumepHOE 3anaHue
Kaxasi cBsA3b CTPOEHHUS CO CBOMCTBAMU MaTEPHAJIOB.




CmpyKkmypHblil 31eMeHm

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm

KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl
HaoeTpynypus
Fwaepes | [ Oomapen |
L Caobapmmaractam | Hawem
;. B .
[ SR |
Bnagers - TEXHUKOH cniekTpaybHbIX | [IpumepHoe 3anaHne
uccnenoBanuil, npuémamu  |[IpoaHanu3upoBaThb
paboTHI C COOTBETCTBYO- —— ; T T -
muM 000pyJOBaHHEM; re
- IpuéMaMu U3JI0KECHUS
MaTepHaJioB Ha CEMUHApaXx,
MPAKTHYECKUX 3aHATHAX, B < ™
2 )
na6opaTop'HOM HCCIen0Ba- 8‘ iz
HUHU U OTUETE; & Ls ¥
= o
- HABBIKAMH BBITIOJIHEHHS
CaMOCTOATEIbHBIX 3aJaHUH,
HampuMmep, Np1 HalMCaHUH
U 3ammuTe pedepaTron : ; A ; N : L
4000 3000 2000 1600 1400 1200 1000 800 600
v, sm-1
Puc. 1. Cnekrpsl andidy3axoro oTpaxerns 0Bpasuos cTeknoyrmepoaa (a), KOHUEHTPALUMOH-
Haf 3aBHCHMOCTL MHTEHCUBHOCTH koneBaTtensHol moasl Ez(b).
3HaTh OnpeneneHust OCHOBHBIX [IepedeHb TeM AJIS MOATOTOBKH K CEMUHAPCKUM 3aHITUSAM:

TOHATHH, HA3bIBATh UX
CTPYKTYpPHBIE XapaKTEpH-
CTHKY;

Tema 1. [IpHHIMITBI AaTOMHO-IMHCCHOHHOTO CIIEKTpanbHOro ananmsa (ADCA)

poueccet ADCA. Pasnoxenue B criektp DMU. Hcropus Bonpoca. Pabotsl Kupxroda u ByHnsena.

CHeKTpOCKOHI/I‘IeCKI/Ie METObI
INCCIICTOBAHUSA




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

OCHOBHBIE 3aKOHBI (HH3UKH
U IIpaBHIIa IPUMCHEHHUS UX;
OmnpezeneHust MpoLeccoB,
HPOTEKAIOIINX B U3ydae-
MBIX SIBJICHHUSAX U JIEKAIHIX
B OCHOBE H3ydaeMoro ¢u-
3U4ecKoro (heHoMeHa

Tema 2. JlyroBoi 31€KTpU4ecKUid pa3psiz

IMHTEHCHBHOCTB CHIEKTPAJIbHOM JIMHUM U KOHLEHTpauus syieMeHTa. OCHOBHBIE ITapaMeTphbl J{yroBoii mia3mbl. Croco-
ObI BBEZICHHSI IPOOBI B YTOJIBHYIO JIYTY.

CrieKkTpoaHaINTHYECKUE OCOOCHHOCTH pa3psijia B HOJI0M Katoze. KOHCTpyKIus pa3psiHON TpyOKH C MOJIBIM KaTo-
oM.

Tema 3. 'a3oBoe miamst u nasepsl B ADCA

Perncrpariust SMUCCHOHHBIX CIIEKTPOB. DYHKIMOHAIBHBIE CXEMbI CIIEKTPOMETPOB. CKaHUPYIOIIUE CIIEKTPOMETPBI

U1 MHOTO3JIEMEHTHOT'O aHAIIM3a. 3aBUCUMOCTb IIPEJIEIOB OOHAPYKEHHS JJIEMEHTOB OT 1apaMETPOB CIIEKTPOMETPOB.

MeTtozs! yuéTa doHa.

Tema 4. TIpuHIMIBI AaTOMHOTO a0COPOLIMOHHOIO clieKTpajibHOro aHanu3a (AACA)

IAACA c 31IeKTPOTEpMHUUECKOI aTOMU3aLueld IPoOkI.

IAACA c aTomm3anueil mpoObl B ra30BOM IUIAMEHH U IPYTHX MCTOUYHHKAX CBETA.

Tema 5. DnexTporepMuyecKkast aTOMU3aLUs IPOOBI

IATOMHM3a1Ms IPOOBI B Ta30BOM IIJIAMEHU

[KOHCTPYKITHH 3JIEKTPOTEPMHIECKUX aTOMU3AaTOPOB. AHAIMTHIECKNE XapaKTEPUCTUKH aTOMHO-a0COpOIIHOHHOIO
IMETO/1a € 3JIEKTPOTEPMUUYECKON aTOMU3AIUEH.

[TnamenHas aroMmHo-abcopOuuonHas criekrpomerpusi (ITAAC). AACA ¢ atomu3anuei npoObl B TICIOIIEM TyTOBOM
paspsizie U Apyrux ucrouyHukax. MuorosnementHas AACA.

Tema 6. ATOMHO-(IyOpECIIEHTHOE ONpe/IesIeHUE CIIEJOB JIEMEHTOB

[Mpunimns: atoMHO-(iryopecuentroil crektpockoniu (ADC). ATOMHO-(ITyOpECUeHTHBII aHAN3 C TPAAULHOHHBI-
MH HCTOYHUKaMH BO30Y)KIEHUS (IIyOpECLCHIHH.

Ammapatypa, MeToAIbl i aHanuTuaeckue xapakrepuctuka ADPC. Peructpamus ¢iryopecieHun.

Tema 7. JlazepHblii aTOMHO-MOHU3AIMOHHBIN aHanu3 (JIAVIA) BRICOKOYHCTBIX BEIIECTB

[duznueckre ocHOBBI JIAMA. CenekTHBHOCTB JIa3ePHOT0 MHOTOCTYHEHYATOr0 BO30OYKICHHS 1 HOHH3AIHH.
TazepHast TexHuka. Aromuszanus npoosl. Cucrema perucTpamu.

[Tprmepb! aHaIN3a Pa3IMYHBIX 00BEKTOB: BOJHBIC pacTBOPEL, I/mpoBoanuky, OCY BemiecTsa.

Tema 8. CrieKTpaibHBIH aHaIN3 Ta30B

BoImpocs! METPOJIOTUH aHAIH3a

[OMuccruoHHbIe MeToAbL. DIryopeceHTHbIE MeTOAbl. XeMUIIOMHHECIIEHTHBIH MeToA. CIeKTpOCKONuUs KOMOHHAITH-
OHHOTO pacCesHUsL.

IAGcopOIOHHEIe MeTOIBI. MeTon nonromenus. BayrpupesonaToprast asepHas criektpockomust (BPJIC).
(CIIeKTpOCKOMUYECKHE METOABI C HEONTHUECKUM cUrHaoM. ONTHKO-aKycTHdeckuil MeTo. PoToOHMOHU3aIMOHHBII
MeTo.

(O6paboTKa pe3yabTaToB aHaMI3a. MeTpoIorndecKie XapakTepHCTHKH MEeTOIHK aHam3a. OOpaboTka pe3ysibTaToB
MeToiaMu HeltapaMeTpHdeckoi cratucTuky. [Ipenen oOoHapyxeHus. CTpyKTypa MOrpeIIHOCTH.

Tema 9. MonekymsipHast cnektpockonus (MC)

Texnuka u meroauka MC

IBBeneHue B MPaKTHYECKYIO MOJEKYISIpHYIO criekTpockonuio (MC).

(OCHOBHBIE y3JIbI CIIEKTPAJIBHBIX IPUOOPOB. PerucTpariys CieKTpoB MOrJIOMEH . MeToIHKa CIIeKTPOCKOMMIECKUX
MccieJ0BaHui.

Tema 10. DneKTpOHHBIE CHEKTPBI TOTIIOLICHUS

MK-crieKTpbl

(OCHOBHBIE MTOJIOKEHHUS TEOPUH DIIEKTPOHHBIX CIIEKTPOB. DJIEKTPOHHAS aOCOPOIIMOHHASI CIIEKTPOCKOIHSL.
(OCHOBHBIE TTOJIOXKEHHSI TEOPHUHU KosiebaTenbHbIX crieKTpoB. K-abcopOIoHHast CIEKTPOCKOIHS.

Tema 11. CriekTpsl (hOTONFOMHUHECTICHIIN

(CrieKTphl KOMOMHAILIMOHHOTO PACCESHUS CBETA

(OCHOBHBIE TTOJIOKEHHSI TeOpHUH cleKTpoB (oromomunecueHunn (CO).




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus
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TexHHKa U3MEPEHUsI CIEKTPOB (oTonoMuHecHeHIH. DiiyopeceHIus 1 METOAHKa paboThI C HEll.

(OCHOBHBIE MOJIOXKEHHUS TEOPUH CIIEKTPOB KoMOUHaImoHHOro paccesHus cBera (KPC). TexHuKa CIEeKTPOCKOTHN
KPC.

Tema 12. CrieKTpOCKONHMS HapyLIEHHOTO IIOJIHOro BHyTpeHHero otpaxkenus (HIIBO)

[posienenue MMB B criekTpax

(OCHOBHEIE MTOJIOXKEHHUS TEOPHUH CIIEKTPOCKOINH HapyIIEHHOTO MOTHOTo BHyTpeHHero oTpaxkenust (CHIIBO). Texuu-
ka CHIIBO. Metoauka usmepenus crnekrpos HIIBO.

ICrIeKTpOCKOITMYECKUH aHaIN3 U MEXMOJIEKYJISIpHbIe B3auMoieicTBUs. OCHOBHBIE TeopeTnueckue nojaoxenus. [Ipo-
SIBIICHHE HecTIeIM(PUIECKIX B3aNMOJIEHCTBHII B MOJIEKYJISIPHEIX crieKTpax. [IposBieHne crennpuaeckux
B3aMMO/ICHCTBUI B MOJIEKYJISIPHBIX CHIEKTPAX.

Ymerb Ymenue 06001aTh pe3yib- |[[IpuMepHsIil mepedeHs TeM pedepaTos:
TaThl H3MEPEHHUH, TOTydeH-
HBIX C IIOMOIILIO COBpe- 1. OOBEKT H3y4eHHs CIIEKTPOCKOIIHN.
MEHHOM npubOopHOit 6a3er |2 PaszHooOpazue MEeTo10B CIIEKTPOCKONUYECKUX UCCIIEI0BAHMM.
(B TOM YHCIIE CIIO)KHOTO 3. I'naBHast 3a1a4a npodiemsl kKoHTpoist OC.
¢usngeckoro obopynosa-  |4. W3 TeXHOreHHOT0 MPOUCXOKACHUS U MX KOHTpois CMU.
HHS) 1 HHOOPMALIMOHHBIX  [5. DJIEeKTpOMarHUTHOE TOoJIE.
TEXHOJIOTHI 6. HudpakpacHoe 1 yabTpaduoIeToBas 4acTh CIIEKTPA.
IMomb3oBatbest MeTomamMu  |7. DJIeKTpOMarHUTHBIE BOJIHEL.
YHCIICHHOTO 8. PaguoBosnHsL.
MOJIEITPOBAHHS 9. DJIeKTpOMarHuTHEIE TTOJIS.
10. Texuuka CBY.
11. Panunocnexrpockonusi.
12. OCHOBBI ONITHKH.
13. ®duznueckast ONTHUKa.
14. Ipumenenne CBY uznyuenuii.
15. Crapenue nonumepos noj aeiictsueM CBY uzinydyenuii.
16. I'eoMarHuTHOE TOJIE U JKH3Hb.
17. Kocmoc u duocdepa.
18. Mennko-61oIorHIecKre acleKThl N3ITyUeHHH HU3KOH HHTEHCHBHOCTH.
19. Bounnsl 1 ki1eTka.
20. Cpe/cTBa 3aIlUTHI B PA3IMYHBIX OTPACIISIX TIPOMBIILICHHOCTH.
21. OnexrpomarauTHoe 3arpssaenne OC.
22. OneHKa OacHOCTH BO3/ICHCTBHS 3JIEKTPOMArHUTHBIX MOJISH TEXHOT€HHOM NPHPOJIBI Ha YeNIOBEKa.
23. Be30macHOCTb KU3HEAEATEIbHOCTH.
24. OHepreTnyeckre ypoBHU MOJIEKYJIbI.
25. CriexTpsl.
26. Jlazepsr.
27. KBaHTOBas1 ONTHKA.
Bnaners Metonamu npoBeacHUs

Hay4YHBIX UCCIICIOBAHUH,
HCIIOJIb3YyEMBIX B COBpPE-
MEHHOH TeopeTH4ecKoi u
9KCIEPUMEHTAIBHOMN (pu3u-
Ke

ITpumMepHOe 3anaHue
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CoBpeMEHHBIMHU YHCIICH- ‘ !_I n — re—
- 1y o admiun cnexrpa [IMP cuecn madraanna (1), e .
HBIMHA METOJIAMH U METO wa{Ll} ® acxazwna (1)) HARANT e¢ xaevecapeamu cocJ%aa_rP.'“
JlaMH MH(POPMAIMOHHBIX ———— T — . ' -
TEXHOJIOTHIt AT /[’
X
]
I ¥ ] ¥ 1 & '] J_q;
3HaTh 3Haer (pu3ndecKue 3akoHbl  [[IepedeHb TeM JUlsl IOArOTOBKH JOKIIA0B K Ja00paTOPHBIM 3aHSTHSIM: IKosiebaTenbHbIe CIIEKTPhl KOHJICHCHPOBAaH-
W SIBJICHUS 1. CeKTpOCKOIMYECKHE METO/Ibl aHaIN3a. [HOTO YIJiepoJia U HaHOYTJIEpO.
3HaeT GU3MIECKUE 3aKOHBI 2. OtpakatesibHasi CIEKTPOCKOIIHSI.
W SIBIICHUS U PAMKHU HX 3. MeTo/ipl aHaJIN3a CIIEKTPOB TTOTJIOUICHHS U PACCESHHS.
MIPUMEHEHHUS 4. TTonHOE BHYTpEeHHEE OTpaKEHHE.
3HaeT GU3MIECKUE 3aKOHBI  [5. Meron Kpamepca-Kponura B anam3se CrieKTpoB
U SIBIICHUS, PAMKH UX IIpU- 6. Merton ®peHenst B pacueTe ONTHYSCKUX XapaKTEPUCTHK CPE/l.
MEHEHHsI, CAMOCTOSATENILHO  |7. KonebatenpHble MOIBI U CHMMETPHSL KPUCTAJLIOB.
AKTYaJIU3UPYET 3HAHHS 8. KosebaTenbHble MOJIBI KOHICHCHPOBAHHOTO YIiIepoja
Ymertsb Hcnonb3oBath 6a30BbIe

TEOpEeTHYECKHE 3HAHUS
(yHIaMEeHTANBHBIX pa3/e-
JI0B O0LIEH U TeopeTHye-
CKOH (DM3UKH JUTS pEIICHYS
npodeCCHOHANBHBIX 33724
YmMeer ucnonb3oBaTh 6a30-
BBIC TEOPETHICCKUE 3HAHUS
B CTAHJAPTHBIX CUTYAIUSIX
YMeer ucnonb3oBaTh 6a30-
BBIC TEOPETHICCKUE 3HAHUS
B HECTaH/JIAPTHBIX CUTYaIlH-
X

[IpumepHOe 3a7anne
[PaGoTa ¢ Tabmuei

DaAtMEHTHEIR COCTAB WYHIHTOROH Mopoasl

Ananna [ Onpegess- Peayasrat Anaans Onpeaeas- Peayarrar
Mo o eMEIl lapa- AHEAH3A, Ni i eMEL lapa- BHAAH3A
MeTp % Mace. METP % Mace.
1 2 3 4 5 6
1 Ag <0,0002 19 Mo 0,0011
2 Al 1,5400 20 Na 0,2193
3 As 0.0060 21 Ni 0,0176
4 B 0,0030 22 P 0,0567
3 Ba 0,0179 23 Pb 0,0209
& Be =0,00002 24 Re <0,0005
7 Bi <0,003 25 8 1,2980
-3 Ca 0,1651 26 Sh =0,006
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Viem !
Puc. 1. Criexrpit KP wyHruTa (a) # BEIAEACHHOIO TOAYOAOM M3 LUYHIHTA
nopouxa (5)
Brnaners CrniocoOHOCTBIO UCTIONb30- | [IpumepHoe 3ananue

BaHUs HOJyYeHHBIX 3HaHUH |[IpoaHanu3upoBaTh

JUISL H3Y9CHUST IPOCTEUIITHX — - . . -

3a1a4 ré

CriocoGHOCTEIO HCIIONB30-

BaHU HOJyYCHHBIX 3HAHUH

JUISL U3Y9EHUs] IPO(PUIBHBIX 2 5

JUICITAIIIAH g 2

]

CrocoGHOCTEIO HCIIONB30- &z Fe ;

BaHUsI HOMYYEHHBIX 3HAHHUI

JUTSL A3YYCHUSI IPO(QHITBHBIX

1 HeNPOMIIBHBIX JUCIHII-

4000 3000 2000 1600 1400 1200 1000 800 600
v, sm-1
Puc. 1. CI'IEKprI ﬂﬂ¢¢y3HUTU QTpaKeHns OEDESMUB cTeknoyrnepoga (a) KOHLUEHTPaUWoH-
Has 33BUCMMOCTE WHTEHCHBHOCTY konebaTensHoi moasl Exu(b).
3HaTh OcHoBHBIE MeTO/IBI Hiccsie-  [CHeKTpabHbIe METO/IbI UCCIEA0BaHUsI(BOIIPOCHI)

noBaHUA B o0nacTu ¢pm3uku |1 HermnpeprsIBHBIE CIIEKTPEHI JAIOT. . ..

KOHIEHCHPOBAHHOT'O CO- 2. OCHOBHBIMH YaCTAMH CHEKTPOCKOIIA SBIISIOTCA. ..

CTOSIHHS. 3. 3BecTHO, 4TO KPUITOH UMEET B BUAUMOMN YaCTU CIEKTPa U3Ty4eHuUs! TUHUH, COOTBETCTBYIOIIUE JITHHAM
BoiH 557 n 587 HM. B cniekTpe m3iydeHNs HEN3BECTHOTO ra3a OOHapyKeHa JIMHUS, CooTBeTCTBYromas 587 M. Ot-
cIoza cleyeT, YTO B HeH3BECTHOM Tase...

4. CHekTp, COCTOSIIINIT U3 OTAETbHBIX PE3KO OUePUCHHBIX [IBETHBIX JIMHUH, OTAEICHHBIX APYT OT ApyTra MIUpPO-
KHMH TeMHBIMH IIPOMEKYTKaM, Ha3bIBACTCH. . .. IKBa3ugacTUIBI B (PU3UKE KOHICHCUPOBAH-
5. CrnexTpanbHbIH aHAIN3, IPOBOJUMBIH 110 CIIEKTPaM HCITyCKAaHHs, Ha3bIBAIOT [HOTO COCTOSIHUSI

Ymers IIpyMeHATh MoNyYeHHble  [3aIIuTa JOKJIaI0B IO BEIOPAaHHBIM TeMaM

3HaHMsA B podeccuoHab-
HOM JIeSITEIbHOCTH; PacCUu-
THIBATh TUIOTHOCTH U TEII-
JIOEMKOCTHU TBEPABIX TEI
pa3IuYHON pa3MEpHOCTH.

DHeprusi MOJIEKYJISIPHBIX OpOUTAJICH U BaJICHTHBIX CBsI3ed. [I[pOUHOCTh XMMHUYECKOI CBSI3H.
JIMronbHbIE MOMEHTBI MOJIEKYJI.

MarHuTHble CBOICTBAa MOJIEKYIL.

Pasnuunble TUNBI B3aUMOCHCTBUI B KOH/ICHCUPOBAHHBIX Cpeax

KBasuuactuipl, OCHOBHBIE XapaKTEPUCTUKU KBa3UYACTHII.

SR WNPRE

(OCHOBHOE COCTOSIHUE KpucTtajuia. HyJ'ICBLTe KoJeOaHwMsl.
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Braners OCHOBHBIMH METOJaMHU [Mowck nH(GOpPMAIHK IS TOKIAI0B 10 BHIOPAaHHBIM TeMaM
pewenns 3anad B pusuke  |C nomomipio [lonckosas cucrema Axanemus Google (Google Scholar)
KOHJICHCHPOBAHHOT'O CO- URL: https://scholar.google.ru/
CTOSIHUS; CIIOCOOAMH CO-
BEpILCHCTBOBaHHs mpodec-
CHOHAIIbHBIX 3HAHUH U
YMEHHI IyTeM UCIIOJIb30-
BaHUsI BO3MOXKHOCTEH HH-
(opmaIoHHON cpeibl.
3HaTh - OCHOBHBIE METO/IBI Ucciie- |TeMbl JUIsi CAaMOCTOSITEIBHOM MOATOTOBKH
noBaHus B obnactu usuxu (1. Meroauka 1 MoCiIe10BaTeIbHOCTb IPOBEICHUS SKCIIEpUMEHTOB 110 POIC.
KOH/ICHCHPOBAHHOT'O CO- 2. ITepBuuHas U BTOpUYHAst CTPYKTypa criekTpoB POOC.
CTOSIHHUS; 3. O0opyoBaHue /I PEHTT€HOBCKOM (POTOIIEKTPOHHON CIIEKTPOCKOIHH.
4. AHanu3 npeuMyIIecTB U Hel0CTaTKoB MeToa PODC.
5. ITpenmymiecTBa 1 HEXOCTATKU HCTIONb30BaHUA PODC Ui ncciieoBaHus HAHOCTPYKTYDP.
6. 0030p crareii no npumenernto POSC npu uccne 0BaHUI0 HAHOCTPYKTYP
Ymerb 1. IIpumensaTs noy-
yeHHble 3HaHus B npodec- UK u KP-ciekrpockomnus
CHOHAQIIBHOH IesATeNbHOCTH; (3. OrmpezieneHre mapaMeTpoB aHW30TPOITHBIX KPUCTAIUIOB U3 ONTHYECKUX CIIEKTPOB.
2. PaccunrtsBath 4. 3HaKOMCTBO C METOJIOM ONTHYECKOH CIIEKTPOCKOINH ITOTVIOMEHHS] BUAUMOTO ANaIa30Ha JJIMH BOJIH U OIl-
IUIOTHOCTY U TEIUIOEMKOCTHU (THYECKHMHU
TBEPJBIX TEJl Pa3INUHON 5. CBoiicTBaMi aHU30TPOIHBIX TBEPBIX TEIL.
Ppa3MepHOCTH; 6. DKCIIepIMEHTAIBHOE OIpe/ielIeHNe TIoKa3aTeNel MPeIOMICHNS KPHCTAIUTIECKOH ITAaCTUHKY (0JHOOCHBIH
KPHUCTAJLT) ¥ OPUEHTAIUH ONTHIECKOH OCH M3 H3MEPEeHUil OIIPU30BaHHbIX CIIEKTPOB IPOITYCKAHHS.
7. V3mepenne nH(pakpacHBIX CIIEKTPOB TBEPABIX BEIIECTB. 3HAKOMCTBO C METOJJOM HH(PaKpacHOH (OCHOBBI (DM3UKH KOHJEHCHPOBAHHOIO
8. CHeKTPOCKOINH TTOTTIONIeHHS, H3y4eHHe K0oJIeOaTeIbHOrO IBI)KSHNSI MOJIEKYII 110 CIIEKTPaM IIOTJIOEHHS B [COCTOSTHUS
OvokHel u cpenHeit nHdpakpacHoit odmacTy.
9. OrmpezienieHre 9acTOT U THIIOB KOJEOAHUH B CIIEKTPaX MPEUIOKEHHBIX 00pa3liOB, OTHECEHUE JINHUH B H3Me-
iperHbIX MK-criekTpax NOrIomeHus Ha OCHOBE TEOPETHKO-TPYIIIOBOTO aHAIN3a aKTHBHOCTH KoebaHui B HH(pa-
KpAacCHBIX CIIEKTpaXx.
Brmagmers 10. OcnoBubeivu MeTo- | 3AJJAYU, PEKOMEHJAYEMBIE J1J11 CAMOCTOSTEJIBHOT'O PEIIEHW A
JlaMHM peleHus 3a1a4 B 1. Jlnst 0O6pa3oBaHysl BAKAHCHH B AIOMUHUY TpeOyercst sHeprust npumepHo 0,75 3B. CKOJBKO CyIIECTBYET
(u3KKe KOHACHCHPOBAHHO- [BAKAHCHI Ha OAUH aTOM KPHCTAIUIA B COCTOSIHHY TEPMOANHAMHUYECKOTO PAaBHOBECHSI IIPH KOMHATHON TeMmepaType?
TO COCTOSTHHS, [Ipu 6000C?
11. Cnocobamu co- 2. OnpenenuTh KOHIEHTPALHIO CBOOOIHBIX IEKTPOHOB B METAIlIE IPH a0COIIOTHOM Hylte. DHeprio depMu
BEPLICHCTBOBaHMS NMpodec- [IPHHATH PaBHOM 1 3B.
CHOHAIIbHBIX 3HAHUH U 3. BBIYMCITUTE CyMMapHYIO KHHETHUECKYIO JHEPTHIO 3JIeKTPOHOB MpoBoauMocTy B 1 cM® mesus npu OK.
YMEHUi IyTeM HCIIOb30-
BaHMA BO3MOKHOCTEH HH-
(opmarroHHON cpenbl.
3Hath CoBpeMEeHHbIE TEOpUH U 3aaHue

[Ipou3BonCTBEHHAS - IPAKTHKA I10 TIOTyde-
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MeTozbl pusndeckux, pu-  |OnuirTe 0COOCHHOCTH Ka) /0 Tpymibl MeTonoB. KakoBel nx ocobeHHocTH? I'/1e NPUMEHSIIOT U IS 4ero? HUIO TIPO(EeCCHOHATBHBIX YMEHHHI U OIBITA
3UKO-XMUMUYECKHX U pu3u- (1. CreKTpalbHbIe METO/IbI aHAIIM3A. MpodecCHOHANBHOM JeATEbHOCTH
YeCKHX HCCIeI0BaHNUI1, 2. CIeKTpOCKONUS SIePHOT0 MAaTHUTHOTO PE30HAHCA .

HEOoOXOAUMBIMH U pere- (3. UndpaxpacHas CIIEKTPOCKOIHSL.
HHS HayYHO- HHHOBAlMOH- |4, CrieKTpOCKONus B yabTPaduOIETOBOI U BUIUMO#H
HBIX 3a/1a4 5. 00JIaCTAX CIIeKTpa.
Kaxk npumMeHsTs pe3ynbTa- (6. XpomarorpaduuecKuii METO.
ThI HAYYHBIX MCCIICIOBAHUI |7. DNEeKTPOXMMUYECKHUE METO/IBI.
B MHHOBAIIMOHHOM Jes- 8. IMoTeHIIOMETPHUS B aHATUTUYECKON XUMUH.
TEIBHOCTH
Kax conocraBiaTs 0 BO3-
MOXKXHOCTH HpHMeHeHH}I Tabmuya i1 Bzaumoceazs CREKMPOCKONUUECKLY MEMO00E uw obaacmeil
JUTSL KCCTIC/IOBAHMS CYILIECT- | Mexmponazuumiozo crempa [, 153¢]
BYIOLIUX METOO0B (hu3nye- FOKTPOSKOMIAEENE | Cnexrpuasinan obaac, Hzmemmior cnom meprmmn
CKHX, PU3UKO-XUMUIECKHX reron
Siepro-(usimieciie 0,005 —T4A Snpa
n (Iil/l3l/l‘iCCl<Hx uceneosa- Pertrenoackie 0.1 - 100 A [T ————
HUI JUTs PeLIeHHs Hay4YHO- By V-

WHHOBAIIMOHHBIX 3aJa4 10— 180 M BaneHTHbIE 31€KTPOHBI

CICKTPOCKONHA

Vb-crexrpockomia 180 — 400 1m BaseHTHbIC 21CKTPONBI
CHEKTPOCKOMILA B BHAUMOI 400 — 780 1 BalCHTHEIE JICKTPONEI
obuactn
Brmactaa MK- MoseRy bt (KoNCOaTenbHAL
780 - 2500 i
crekTpockonia asepris)

Monexyst (koneGatenbras,
MK-criektpockomis 4000 — 400 ex”!
EBpalaTeThHAS FHEPrIA)

Mucposoosas -
0,75 3,75 amt Morneky st (BpaimaTeanHas uepria)
cneKTpocKomA

SeKTpOHHLIT Hecnapennbic snekTponb (8
3om
MapaMarHATHEI Pe3oHAHE MAFHHTHOM 071¢)
I pyE—Y SLICPHEIE CIIMHEL (B MATHHTHOM
0,6-10m
pesonanc none)

BLI6I/IpaTI> ONTUMAJIBHBIC METOJBI UCCIICAOBAHNA U METOAUKHN UCCIICAOBAHNUA B KOHKPETHOM HAIIPABJICHNUU UCCIIEI0-
[BAaHHSI, COIOCTABJIATE O BO3MOXXHOCTHU NPUMEHEHHUS JUIA UCCIICAOBAHUS CYIIECTBYIOINUX METOI0B (1)"3PI‘I€CKI/IX, (1)]/[-
BUKO-XUMHUYCCKUX U (bnmqecxux HcCcIeoBaHuM AJist peuICeHusA HayYHO-UHHOBAIIMOHHBIX 3a1a4

3aaHue

OCyIIeCTBUTE CPABHUTEIBHYIO XapaKTEePUCTHKY MeToJIoB , Harpumep UK-cnekrpockonus u K-
ceKTpoOTOMETPHS

ITo TakMM OCHOBHBIM ITapaMeTpaMm:

1.00BEKT U peMeT METoAa

2.1enb 1 pe3ynbTaThl (TUIIOTE3a)

3.HeoOxonnMble 1 JOCTaTOYHbBIE YCIOBHUS

4.1neu, IpHHIMITEL, 3aKOHOMEPHOCTH Ha OCHOBE KOTOPBIX paboTaeT METO.| HAOIIOICHUS
5.CxeMa, MOJIEeNb WM TUIaH OCYILIECTBICHHS METO/IA

6.3HaHMe, YMEHHUE, HAaBBIKU, HEOOXOJUMBIC JUIS peaTi3alii MEeToa

7.0npeneneHue MeTosa

8.1 e ceituac ucnonp3yercst MeToA? ParoHaIbHO JIH ero HCIOoIb30BaTh B BALIEM HCCICAOBAHUM?
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Ymets ITpuMeHATH cOBpeMeHHBIE  [3agaHue
Teopuu 1 MeTojbl pusude- |Kak u rie, Juist 4ero MOXHO HPUMEHSTH;
CKUX, (PU3UKO- XUMHYecKuX |1 CIIeKTPaTbHBIE METOABI aHAIH3A.
u pusngeckux ucciaenosa- |2 Merons! SIMP.
HUI1 1A pellieHus Hay4Ho- |3 METOJMKH HH(PAKPACHON CIIEKTPOCKOIHUH.
HMHHOBAI[OHHBIX 3a/[a4 4. METO/IUKH CIIEKTPOCKOINH B YIHTPa(UOICTOBOIH U BUIMMOI 00IACTAX CHEKTpa.
AHaIIM3UPOBATh BO3MOX- |5 xXpoMaTorpaduuecKiii MEeTO aHaIH3a.
HOCTb IPUMEHEHUS UL 6 JNEKTPOXUMHUYECKUE METO/IbI aHAJIN3A.
HCCIIeIOBaHHS CYIIECT- 7 METO/IMKH IIOTCHIIMOMETPHH B aHATUTUISCKON XUMUH.
BYIOIIMX METOJOB (pusmde-
CKHX, (PM3HKO-XUMHUYECKUX
1 usndeckux uccienoBa- |BeIOMpaTh ONTHMATBHBIE METOBI HCCIEAOBAHUS U METOIMKH HCCIIEOBAHNS B KOHKPETHOM HAIIPaBJICHHU UCCIIE0-
HUH JUIS pEIIeHHs] HAyYHO- [BaHMS, COIIOCTABILITH O BO3MOXHOCTH IIPHMEHEHHS JUIS HCCIICOBAHUS CYIECTBYIOIINX METOIOB (PU3HIECKHX, (Hu-
MHHOBAaLMOHHBIX 3a/1a4 BUKO-XMMHYECKHX M (PH3MUECKNX UCCIENOBAHUH UL PEIICHHS HAyYHO-MHHOBALIMOHHBIX 3a1a4
CoIocTaBisATh BO3MOXKHO-
CTH IPUMEHEHUS JUIL HC-  [3aJaHue
CJICZIOBaHUS CYIIECTBYIO-
IIAX METOROB (PU3UIECKHX, OHPE,EIEJ:SHI{B - - -
DUBHKO-XHMUYECKHX 1 HOHOB TsiKeIbIX MeTaLioB (Zn ~,Cd ", Pb ™, Cu ™)
(hU3MUECKUX HCCIIETOBAHUIMA ] .
JUTAL PellleHns HayaHO- Opxum 13 HanboJIee PacnpPOCTPAHEHHBIX 3arpsi3HHTENICH OKPYKArOIeH
MHHOBAITMOHHBIX 327129 Cpe/isl ABISIOTCS MOHBI THKENbX MeTamios (TM). OCHOBHBIM HCTOYHHKOM
jarpAa3HeHnA TM ABNAIOTCA CTOYHBIC BOIbI TaTbBAHHYECKHX IMIPOM3BOJCTB,
NPEANPHATHH TIO MPOM3BOACTBY MCTOMHHKOB TOKA, NPEANPHATHA 4EPHOH H
LBETHOH METAITYPriH, MAIIHHOCTPOHTENBHBIC 3ABOJIBI H JIP.
[Kakue MeTo/ bl MPUMEHSIOT AJIst UX O0OHapyKeHUs1?
Kakue nmpuOopb! UCTIONB3YIOT A1 UX 00OHApYKEHUs?
[Kakvie 13 IepeInciIeHHbIX HIDKE 00BEKTOB,
MOTYT OBITE OOBLEKTAMH AHANM3a : BOJA, MOYBA, BO3AYX, OHONOTHYECKH
AKTHBHBIE JO0DABKH, JIEKAPCTBEHHBIE TIPENapaThl, MHIIEBEIE MPOIYKTEL, IIPO-
JOBONBCTBEHHOE CEIPBE, NApdrOMepHs, KOCMETHKA, a3p00IH, TOpd, HIL,
TBEP/IBIC OTXOABI H JIp.
Bara 3aiava onpeneanTh HaIMYHE [IMHKA B ouBe. Beibepute meton. O60cHyiiTe ero BEIOOp
Bnanets CoBpeMeHHbIME MeTOlaMK  |BiazieTs criocobaMu MpHMEHEHHs 3HAHHU, JISKAIMI B OCHOBE PAabOTHI CIIEKTPAILHOrO 000PYJ0BAHNUS, HCHIOb-

(usnyecknx, Gpusnko-
XUMHYECKUX U (pU3HIECKUX
HCCIEAOBAaHUN AT pele-
HUS HAy4HO-
MHHOBAI[OHHBIX 32124
IIpremamu ucnonb30BaHUs
CYILECTBYIOIUX METOJI0B
(uznueckux, Gpusznko-
XUMHYECKUX U (PU3HICCKUX

3yEMOro B na60pa'ropvm JUIS IPOBEACHUSL aHAJIU3a CPe

3aaHue
B K-cniekTpe NCXOJHOTO THIpOKCcHaa anroMunus (puc.4.1.) B 001acTu BaJeHTHBIX KoneOanuii csizu -OH Habmio-
ITAI0TCST HECKOJIBKO MOJIOC TOTTIOIICHHs. YeMy OHH COOTBECTBYIOT?
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HCCIIEJOBaHU 1J1s pertie-
HHS HAy4HO-
MHHOBALMOHHBIX 32184
IIpuemamu aHanu3a npu-
MEHEHUS JUISl HCCIIe/IOBAHNUS
CYIECTBYIOIINX METOJIOB
¢usnueckux, HU3UKO-
XUMHYECKUX U (PU3HUECKHUX
HCCIIeIOBaHUHN JUIS pere-
HHS HAY4HO-
MHHOBAaLMOHHBIX 3a/1a4

TEpMOTPABINET

weckore anamsa AOH),

ANOH),

EKTPE CHATH C
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Bramets cioco6amu pUMEHEHUs! 3HAHUH, JISKAIIUMHI B OCHOBE PaOOThI 2IeKTPOXUMUYECKOr0 000pYI10BaHUS, UC-
TOJTb3yeMOTO B JIAOOPAaTOPUHN IS IPOBE/ICHHS aHAIIN3a CPeJl

K.ﬂaccmpmcaulm OCHOBHBIX YWICEKTPOXHMHYE€CKHX MeTOJ0B aHA/IH3A

~E,B

Merog M3mepaemslii napamerp Yenopus
H3IMEPEHHH
Koupyxromerpus ViensHas MeKTPONpoOBOAHOCTD — K, [Tepemenunii Tok
Cwmecm’! (~1000 T'u)
[MorenunomeTpus Morenuman anexrpona (DAC aueiinn) =0

]{)’JIUHUJH&E']T!Hﬂ

Konnuecrso aexrpuuectsa — O, K

1= const unm

nojsporpadus

E = const
Snexrporpagumerpus | Mamenenune maccel anexrpojga — m, r 1= const i

E = const
Bonsramnepomerpus/ | Cuna toka — I, MA I = flEwanouc)

Bamanue

BiageTs crioco6aMu IPUMEHEHUSI 3HAHUH, JISKAIUMHI B OCHOBE pabOTHI ONTHIECKOT0 000pyI0BaHHUs, HCIIONIb3Ye-
MOTO B JJaOOpaTOPHH I IPOBEJICHUS aHAIN3a CPEN

[Kak n3meHsiercst YACJIbHAs SJICKTPOIPOBOAHOCTL PACTBOPA IIPU MAJIbIX M CPEIHUX KOHIECHTPALUAX ?
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IMorenunans: eeigenenns (25 °C) Hz uz 1 M H:S804 nia
PAa3HBIX JIEKTPOOB H IPH Pa3IHYHO BeJIHYHHE INIOTHOCTH TOKA

DiexTpoj Morentuan (B) npu ninorHoctH Toka (Alem?)
0,001 0,01 0.1 1,0 5,0
Ag 0,097 0,13 0.3 0,48 0,69
Cu - - 0,35 0.48 0,55
rpadur 0,002 - 0,32 0,60 0,73
Hg 0.8 0,93 1,03 1,07 -
Ni 0.14 03 - 0.56 0,71
Pt (rnanxas) 0,0000 0,16 0,29 0,68 -
Pt (mnaTuaupoBanyan) 0,0000 0,030 0,041 0,048 0,051

1000 - a2

3
100 4

&, MCM. cm

10 4

ﬂ‘ﬂﬂl | L T | 1
0,00001 0,0001 0,001 0,01 0.1 1 10 100
¢, MOJIL/.1

Puc. 2.1. 3asucumocts yiaensHol aekTponposoaHoctu (25 °C)

OT MOJIAPHOIH KOHUEHTPALMH BELIECTBA B PACTBOPE.
I — H280Q4; 2 - HCIL; 3 — NaOH:; 4 — NaCl; 5 - CH:COOH; 6 — NH..

Bna}:[eﬂ; criocobamu TNIPUMEHCHUSA 3HaHHﬁ, JIC)KAITUMH B OCHOBEC paGOTLI TCIUIOBBIX aIlllapaToOB Ha METAJUTYpru4e-
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CKHX IPOU3BOJICTBAX
TecroBoe 3a1aHue

1.Yka3aTb, 10 KaKOMY IPU3HAKY KIACCH(OUIUPYIOTCS MAIIMHEI M MEXaHH3MBL:

1.ITo Ha3Ha4eHUIO 0OPadaTHIBAEMOr0 MPOAYKTA.

2.ITo By 06pabaTbiBaeMOro NpoayKTa.

2 Yka3aTb, Ha Kakue TPYIIIBI IOAPAa3IesIeTCsl MEXaHHIEeCKoe 000pyLOBaHNE, HCIIONb3yeMOe Ha MIPEeIIPUITHIX
001LIECTBEHHOI'O IUTAHUS :

1.MuorogpynkunonaisHoe. 2.HeaBromariyeckoe. 3.ITomyaBromMariyeckoe. 4. ABTOMaTHIECKOE.

3. BEIOpaTh HEOCHOBHBIE MaTepUaIbl, HCIIONB3YIOIINECS ULl H3TOTOBICHHS MAlllMH IpeIHAa3HaYeHHbBIE TS
mpeanpusTUii?

1.Cranb. 2.Uyryn. 3. Amomunuid. 4.Menb. 5.Xpom. 6.Hukens 7.1 unk

4 . BeIOpaTh NpaBIIIBHEI BapuaHT OTBeTa [{JIs1 9ero COSqUHSIOT OOMOTKY JIEKTPOBUTATEIS «3BE30i» WK
(TPEYTOJIbHUKOM»?

1.Ecnu Hanpsokenue B cetr 220B cOeUHSIOT «TPEYroIbHUKOMY.

2.Ecnu HarnpspkeHue B cetd 380B coemuHSIOT «3Be31101».

3.Ecnu Hanpsokenue B cetu npesbiiiaer 380B , To coeuHs0T 00MOTKY 3J1€KTPOABUIATENS HIIH «3BE3/101» WIIH
(<TPEYTONbHUKOM.

5 . Ykazarhb, Kakas TeXHUYECKas JOKyMEHTalUs BBIIAETCS Ha KaXKIYIO MAIIMHY:

1.DkcmnyaranuoHHas qokymeHTanust. 3.I1acropt.

2.PemonTHas nokymeHTauus. 4.@opmyssp.

6.HazoBute anmapars! BKIIOYEHHS JJIEKTPOOOOPYIOBaHN:

1.Muxkponepekitouarenu. 4.PyOunsHuKY.

2.KynaukoBsle nepexitoyareny. 5. KHOMOUHbIE NepeKITIOYaTeNy.

3.ITaxeTHble nepexmodareny. 6.11ItencensHpie pa3zbEMEIL.

7.Ha3oBuTe anmaparsl 3alUThI 3IEKTPOOOOPYIOBAHHUS

1. ABTOMaTH4ECKUE NEPEKIIOYATENH.

2.I1nakne npenroXpaHuTeITH.

3.TennoBble pene 3aluThl.

BiameTs crioco6amMu MpUMEHEHNUsI 3HAHHH, JISKAIMMHI B OCHOBE paOOTHl MEXaHHIECKOro 000pyTOBaHHU, HCIIOIb-
3yeMoro B 1ab0paTOpPHH IS IPOBEICHUS HCCIICTOBAHUS CPEl, ONPENENICHHS BI3KOCTH, INIOTHOCTH U IPYTHX Xapak-
[repuctuk 06bexToB OC
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Cnocodbl BbIpazke HHSI KOHIEHTPALHHE PACTBOPOB

Coctas n000ro pacTeopa MoxeT ObITh BRIPAXEH KAK KAYECTBEHHO, Tak M KO-
JIHYECTBEHHO. PacTBOP ¢ OTHOCHTENBHO HH3KHM COJEP/KAHHEM PACTBOPEHHOIO Be-
LIECTBA HA3BIBAIOT PA30ABICHHBIM, C OTHOCHTEJIBHO BBICOKMM — KOHLUCHTPHPOBAH-
npiM. Takas konuuecTBeHHas ouenka ycioBha. Hanpumep. juis cepHoii KHCIOTBI
KOHLIEHTPHPOBAHHBIM CYMTAETCS PAcTBOP, IJIe MaccoBas J0Js KUCJIOTHI paBHa 98, a
1St consiHol — 38 Y.

JUtst KOJMYECTBEHHOI OLEHKH COCTaBa PACTBOPOB HCMOJL3YIOT MOHSITHE «KOH-
nenTpauusy. CyLIecTBYIOT Pa3iH4HbIE CIOCOOB! €€ BBIPAKEHHUS.

1. Maccosan donsn pacmeopennozo seuiecmsa & pacmgope. Ona obo3nava-
erca W, (o nepsoii Gykse aHrnuiickoro cnosa «Weight» — ec) u paccuHThIBagTCA

m__(r, kr,T)
no dopmyne Wy, = —F*———— Oua BbIpaXKAcTCA B J0ISX OT CAMHHIE! H [10Ka-
m, (. krT)
3BIBAET, CKOMTBKO IPaMMOB (KT, T) PaCTBOPEHHOro BELIECTBA COAepkuTes B 1 T (KI, T)
pacteopa. Hanpumep, W, = 0.05. 310 03Hauaer, 4To0 B KakIOM rpamme (Kr, T)
pactBopa conepiurcs (0,05 r (kr, T) pacTBopeHHOro BewecTsa. Maccosast ons pac-
TBOPEHHOTO BEIECTBA B PACTBOPE MONKET ObITh BhIpAseHa W B npoueHtax: Wy,
m,,
o + 100 = Wy, + 100, %. B 51oM ciryuae W yka3biBaeT, CKOJILKO rpaMMOB (KT,
Ppa
T) PacTBOPEHHOTO BeIlecTBA colepkuTcs B kKakapx 100 r (kr, T) pacrsopa. Hanpu-
Mep, Wyuo =5 %: B kamasix 100 r pacreopa cozepxutes 5r NaNO; win B
kau/ibix 100 kr (1) pactBopa — 5 kr (1) NaNO;.

PactBop moGoii KOHLEHTpallHH XapakTepu3yercs cBoeil MIOTHOCTBIO p (/ML
KO/, T/0; /M), KOTOpas MOKA3BIBAET, CKOJBKO FPaMMOB (Kr, T) BecHT | i (J1, M)
pacrBopa fanHoii konuentpauun. Hanpumep, p = 1,02 r/mn. Jto o3nakaer, uro | mn
pacTBopa aaHHOM KoHueHTpauuu secuT 1,02 r. [INOTHOCTE pacTBOpa pacCHHTHIBAET-

l.rlt"l’s
csl o hopMmyne Pppa = v [TnoTHOCTS (p) — 3TO BeTHYHHA A1 NEPEX0/a 0T MACCHI
pa

pacTsopa K ero odsemy H HaobopoT

2. Monspraa konuenmpatua pacmeopa (C,). Ee 3Hadenue nokassiaer,
CKOMbKO MoJIell pacTBOPEHHOrO BellecTBa coaepsutes B 1 1 pacteopa. Hanpumep,
C,, (p-pa KCI) = 5 mons/n. 3T0 03HAYAET, YTO B KAKIOM JIHTPE TAKOTO PACTBOPa CO-
nepxkutesa 5 mons KCL Monspsas KoHLUeHTpaums paccuHThiBacTes no dopmyne
vp- P&

v - W(MD}]H’}]), I/Ie Vps — KOJIMYECTBO PACTBOPEHHOTO BELIECTBA
ppa pa T p

(MonB). My, — Macca pacTBopeHHOro Bewectsa (r), M — Monspras Macca pacTso-
PEHHOTO BelecTsa (r/Mob), Vipa — 00beM pacTBOpa ().

3. Monapnan Konuenmpauua IKEUAIEHMa Pacmeopa (SKBUBANEHTHAS KOH-
LUEHTpalUus HIH HopMasibHas koHueHTpauus). Ona obosHavaercsa C, (ncnons3yercs
taioke C,). Ee 3HaueHne nokasbiBaeT, CKOJILKO MoJieil SKBHBAIEHTOB PACTBOPEHHOr O
BeluecTsa coslepsures B 1 11 pacrsopa. Hanpuwmep, C, (p-pa HNO;) = 2 mons/n. Dr1o
03HAYAET, YTO B KAKIOM JIHTPE PACTBOPA COJEPIKHTCA 2 MOIb IkBHBATenTOB HNO;.
MonsipHas KOHLEHTPALHA 3KBHBAICHTA PACTBOPA pacCHHTHIBACTCS MO (hopmyse

Cy=

m,,
C,= v - Mi_(MDJ‘IbI’J).

P2 ape ppa

Pacrsopsl, uMeroLHe oHHakoBbie 3HadeHns C,, pearupylor Mexay coboil B
paBHBIX 00BEMaX, TAK KaK COJIEPKaT PaBHbIE KOJIHYECTBA MOJIeil SKBUBAIEHTOB pac-
TBOPeHHBIX BellecTs, Eciii pacTBOpsl MMEIOT pa3inyHble 3Ha4enus C,, TO BCTYNa-
IHe B PeaKLMI0 00beMbl THX PACTBOPOB 0GPATHO NPONOPLHOHAIBHBI HX MOIISIPHbIM

v,_C
KOHLIEHTPaLNAM 3KBHBAICHTA: V—‘= =2y V- Cy1=Va-C,a.
2 al

4. Monansnan xonyenmpayua pacmsopa (Cn). Ee 3nauenue nokassiBaer,
CKOJIBKO MOJIeli PACTBOPEHHOIO BEIIECTBA COJAEMKHTCH B | K& pacTBOpHTENs
Hanpumep, Cp (p-pa H2804) = 10 Mons/kr. 910 03HA4aeT, 4TO B KAMAOM KHIO-
rpamMme Boabl pactropeHo 10 mone H-SO, MonansHas KOHIEHTDALNS DPACTBODA
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3Hath

CoBpeMeHHbIE TEOpUU U
MeToibl pU3HIecKHX, Gu-
3UKO-XUMHYECKUX H (U3H-
YECKUX HUCCIICIOBAHUM,
HEOOXOAUMBIMH JUIS pelle-
HHS HAyYHO-
MHHOBAaLMOHHBIX 3a/1a4
Kak npumMensaTs pesyibra-
TBI HAYYHBIX UCCIICTOBAHHI
B MHHOBALIMOHHOM J1€es1-
TEIBHOCTH

Baganue
OnwuiirTe 0cOOEHHOCTH Ka)/I0¥ rpynrbl MeTo10B. KakoBbl ux ocobeHHOCTH? I'/1e NPUMEHSIOT U JUls 4ero?
8. CrieKTpasbHbIE METO/IbI aHAITH3A.

9. CHeKTPOCKOIIHS AIEPHOTO MarHUTHOTO PE30HAHCA .
10. WnbpakpacHast ClIEKTPOCKOIHSL.

11. Crnektpockonus B yIbTpadHOIeTOBOM U BUIUMOH
12. OO6nacTsx CIeKTpa.

13. Xpomarorpapuueckuii MeTox.

14. DIIeKTPOXUMHUIECKHE METOBL.

15. IToreHIMOMETpUS B QHATTUTUYECKON XUMHH.

Tabauya 11 Bzaumoceazs CHEKMPOCKONUYECKUX — MEModog u obaacmet

NeKMpoMazHumno2o chexmpa.[I, 153 c.f

Cnexr POCKONMTHYECKHE

CII(‘KT]JI!JILHH’I obaacTs Hi3mensor ¢eow JHEPIHHY

METOIBI
SnepHo-thnsnteckne 0.005-14A Snpa
Penrrenosckue 0,1-100 A BHyTpeHHHE 31eKTPOHBI

Baxyymuaa Y-

10 — 180 1M BanenTtHeie 31eKTPOHE
CHEKTPOCKOIHS
Yd-cnexrpockonus 180 — 400 mm BanenTusie snekTpons
CrHeKTpOCKONHS B BHAHMOMN 400 — 780 um BanenrHbie 3neKTpoHBl
obnacti
brwanas K- Monexynsl (konebarenshas
T80 — 2500 am

CHNEKTPOCKONHA ')Hel’)l’l!ﬁ]

Monexyns (konebatenbHasn,
HK-cnexrpockonus 4000 — 400 cm™

BpalLATEALHAA IHEPTHA)

M HEPOBOIHOBAA

0,75 -3,75 mm Monekyner (BpamarensHas IHepris)
CMEKTPOCKOMHS
INeKTPOHHEIH HecnapenHsie anekTpoHE (B
3eMm
napaMarHHTHEI pesoHaHe MArHHTHOM [071e)
S nepHblil MArHHTHBIH HnepHele CNMHE! (B MATHHTHOM
0.6—10Mm

pe3oHaHC none)

BI)I6I/IpaTI) ONTHUMAJIBHBIC METOJBI UCCIICIOBAHNA U MCTOAUKHN UCCIICAOBAHNAA B KOHKPCTHOM HAIIPaBJICHNUU UCCIICI0-
IBaHHSI, COIOCTABJIATE O BO3MOXXHOCTHU NPUMEHEHUS JUIA UCCIICAOBAHUS CYIIECTBYIOIIHUX METOI0B CbI/ISI/I‘IeCKI/IX, Cbl/[—
BUKO-XUMHUYCCKUX U (bI/I?)I/I‘ieCKPlX HCCIENOBaHUMN It PCUICHNA HAYYHO-UHHOBAIIMOHHBIX 3a/1a4

Bajanue

OcyIecTBHTE CPAaBHUTENBHYIO XapaKTePUCTHKY MeTo10B , HanpuMep MK-cnexrpockonus u UK-

MpaKTHKa

HpOI/BBO)lCTBeHHaS{ — IpeaauIlIIOMHas
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criekTpooToMeTpHs

[To TakKM OCHOBHBIM MapaMeTpam:

1.00BeKT 1 IpeMeT METoaa

2.1lenb 1 pe3ynbTaThl (TUIOTE3a)

3.Heo0Xxo1MBbI€ U 1OCTATOUYHBIE YCIOBHS

4.Mneu, IpHHIMITBI, 3aKOHOMEPHOCTH Ha OCHOBE KOTOPBIX paboTaeT METO | HaOIICHUS
5.Cxema, MOJIeNIb WIIH IIJIaH OCYLIECTBICHHUS METO/a

6.3HaHKe, YMEHHUE, HABBIKU, HEOOXOJUMbIC TS peaii3allii METoaa

7.0npezeneHne MeToia

8.I'ne ceituac ucnosb3yercs MeTo? PalmoHanbHO JIM €ro UCIob30BaTh B BAIIEM UCCIIEI0BAHUN?

Ymersb

IIpumeHnsTh COBpeMEHHbIE
TEOPHH B METOJbI H3nde-
CKUX, (pU3NKO-XUMHIECKHX
U PU3NYECKUX UCCIIE0Ba-
HUH JUIS peIlieH:s] HayqHO-
HMHHOBAI[OHHBIX 3a/1a4
AHanM3UpOBaTh BO3MOX-
HOCTb IPUMCHEHUS JUIS
HCCIIeIOBaHHS CyIIECT-
BYIOLIIMX METOJIOB (puznye-
CKUX, (pU3HKO-XUMHUYECKHX
1 GU3MYECKUX HCCIIE/I0Ba-
HUH 17151 peLIeHUsT HayuyHO-
HMHHOBAI[OHHBIX 3a/1a9
ComnocTaBisTh BO3MOXKHO-
CTH NIPUMEHEHUsI AJIs HC-
CJICIOBAHUS CYIIECTBYIO-
IIAX METOROB (PU3MIECKHX,
(DU3UKO-XUMHIECKHUX 1
(U3HYeCcKHX HCCIIeMOBaHUH
JUISL peIieH s HayqHO-
HMHHOBAILMOHHBIX 32124

3ananue

Kax # re, JUIs 9ero MOXHO IIPUMEHSITE;

. CrexTpasbHbIe METOABI aHAJIH3A.

. Meroasl SIMP.

. Meronuku na(ppakpacHO! CIIEKTPOCKOIHH.

MeTomUKH CIIEKTPOCKOIH B YIbTPa(pUOISTOBOI U BUIMMOI 00JIacTsAX CHEKTpa.
. XpomatorpaduyecKuii METo aHaIM3a.

. DNIEKTPOXUMUYECKUE METOIbI aHAIIH3A.

. MeToauky NOTEHIIMOMETPHH B aHATUTHIECKOH XHMHHU.

~Nouh~wNR

BLIGI/IpaTL OINTUMAJIBHBIE METOJBI UCCIIENOBaHU U METOAUKH UCCIICNOBAHNSA B KOHKPETHOM HaIllpaBJICHNUHN UCCIIE10-
[BAHM1, COMMOCTABJIATH O BO3SMOXXHOCTU NPUMCHECHUA [UIA UCCIICAOBaHNU CYIIECTBYIOIINX METOI0B (I)I/I3I/I‘ICCKI/IX, (bl/l-
BUKO-XUMHUYCCKUX U (bmuqecxux HCCIICIOBAHUH TS peUICHN HAYYHO-WHHOBAITMOHHBIX 3a/1a4

Bamanue

onpeaeaeHne
2 2 2 2
HOHOB TSKeJIbIX MeTaLtoB (Zn >, Cd *, Pb **, Cu *")

OpHuM 13 HauOoJlee PpacnpPOCTPAHEHHBIX 3arps3HUTENIeH OKpPYIKaroLe

Cpe/ibl ABISIHOTCS HOHBI TsHKENbIX MeTamios (TM). OCHOBHBIM HCTOYHHKOM
zarpsazHeHHA TM ABIAIOTCA CTOUHBIC BOABI TalbBaHHYECKHMX MPOH3BOJICTB,
HOpeANpUATHH MO0 MPOH3BOACTBY HCTOYHHKOB TOKA, NPEANPHATHA YEPHOH H
LBETHOH METALTYPrHH, MAIIHHOCTPOHTENBHBIC 3ABOJIBI H JIP.

[Kakne MeTo bl MPUMEHSIOT AJIst UX O0OHapyKeHUs1?

Kakue mpruOOps! HCTIONB3YIOT JUIS UX OOHAPYKEHUs?

[Kakye 13 mepeYncieHHbIX HIDKE 00BEKTOB,

MOryT OBITB OOBLEKTAMH aHANMAA | BOJA, MOUBA, BOZAYX, OHONOTHYECKH
AKTHBHBIE JO0DABKH, JIEKAPCTBEHHBIE TIPENapaThl, MHIIEBEIE MPOIYKTEL, IIPO-
JOBONLCTBEHHOE CEIPbE, Nap(roMepHs, KOCMETHKAa, a3pP0O30IH, TOp{, HI,
TBEPJIBIE OTXO/IBI H JIp.

Bara 3aia4a onpeneanTh HaIMIKe [MHKa B ouBe. Beidepure meron. OGocHY#iTe ero BEIGop
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Brnaners

COBpEMEHHBIMH METO/IAMH
¢usnueckux, HU3UKO-
XUMHYECKUX U (pU3HIECKUX
HCCIIEJOBaHUH 1J1s perie-
HHS HAy4HO-
MHHOBALMOHHBIX 32184
IIpuemamu ucnonb30BaHUs
CYILIECTBYIOILINX METOJIOB
¢usnyeckux, GU3NKO-
XUMHYECKUX U (PU3HICCKUX
HCCIIEJOBaHU 1JIs perie-
HHS HAyYHO-
MHHOBAaLMOHHBIX 3a/1a4
IIpuemamu aHanu3sa npu-
MEHEHHS JUISl HCCIISIOBAHMS
CYLIECTBYIOILINX METO/IOB
¢usnueckux, HU3UKO-
XUMHYECKUX U (pU3HIECKUX
HCCIIEJOBaHU 1J1s perie-
HHS HAY4HO-
HMHHOBAI[OHHBIX 32124

Biagets crioco6aMu IPUMEHEHHUSI 3HAHHH, JISKAIUMHI B OCHOBE pabOThI CLIEKTPAIbHOTO 000PYIOBAHHS, HCIIOIb-
3yeMoro B J1ab0paTOpUH JUIS IPOBEICHHUS aHAIIN3a CPEL

3ananue
B MIK-criekTpe HCXOAHOTO THAPOKCHAA amoMuHus (prc.4.1.) B obractu BaneHTHBIX Konebanuii cBsi3u -OH Habimro-
ITAFOTCSI HECKOJIBKO T10JI0C MOTVIOIIEHUS. YeMy OHU COOTBECTBYIOT?

—— AI(OH) -1

0. ——— AI(OH),-2
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TepMOTpaBMETPIMECKDre aateiE AOH);-1 (0603 AIQOH):-2). Ciewrpis enerss ¢ Tafaerox s KBy

BiageTs crioco6amMu IpUMEHEHNUsI 3HAHHH, JISKAIIMHI B OCHOBE paOOTHI 3JIEKTPOXUMHIECKOT0 000pyIOBaHUS, HC-
MOJIB3yeMOro B 1aO0OpaTOpUH UL IPOBEAEHNUS aHAIIN3a CPeJl
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KnaccH(pUKALHA 0CHOBHBIX YIeKTPOXHMHUECKHX METOJOB AHAIH3A
N0 H3MEPSIeMOMY NApaMeTpy

Merog Hamepaemeiii napamerp Venopus
H3IMEpeHHs
Kongyxromerpus VienbHas 3NeKTPONpOBOAHOCTD — K, [Mepemenustii Tok
Cumcm’! (~1000 ')
Morenunomerpus Morenunan snexrpona (IAC aueiixn) I=0
-E,B
Kynonomerpus Konuuecrso anexrpuuectsa — O, Ku 1= const wim
E = const
Dnexrporpasumerpius | Mavenenue maccesl anexrpoia — m, r 1= const wim
E = const
Bonwramnepomerpus/ | Cuna toka — [, MEA 1= flEvanox)
nomnsporpadus

Braners cioco0amu NpUMEHEHHs 3HAHUH, JISKALIMMHI B OCHOBE pabOThl ONTHYECKOTr0 000pYA0BaHUS, UCIIOb3Ye-
Moro B 1abopaTopyy UL NPOBEACHUS aHAIIH3a CPeJl

Baganue
Kak u3MeHsIeTCsl yaenbHast dIEeKTPOIPOBOJHOCTD PACTBOPA MIPU MAJIBIX M CPEAHUX KOHIICHTPALHSX ?

Iorenunane! Bbigenenns (25 °C) Hz u3 1 M H:S04 nan
PA3HBIX YIEKTPOAOB U NPH PA3IHYHOMN BeJIHMHHE NJIOTHOCTH TOKA

DnekTpon Motenuuan (B) npu mnotHoctd Toka (A/em?)
0,001 0,01 0,1 1,0 5,0
Ag 0,097 0,13 0,3 0,48 0,69
Cu - - 0,35 0,48 0,55
rpadur 0,002 - 0,32 0,60 0,73
Hg 0.8 0,93 1,03 1,07 -
Ni 0,14 03 - 0,56 0,71
Pt (rnanxas) 0,0000 0,16 0,29 0,68 -
Pt (nnaTuaupoBanHas) 0,0000 0,030 0,041 0,048 0,051




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

1000 +

100 4

&, MCM. em

10 4

ﬂ‘ﬂﬂl L] L] L] L] L] L L]
0,00001  0,0001 0,001 0,01 0,1 1 10 100

¢, MOJIL/.I

Pue. 2.1, 3apncumocts yaensHOH aekTponposoanoctu (25 °C)
OT MOJIPHONH KOHUEHTPALMH BELIECTEA B PACTBOPE.
I — H:804; 2 - HCI; 3 — NaOH; 4 — NaCl; 5 - CH:COOH; 6 — NHa.

BaneTs criocobamu MprMEHEHHs 3HAHMH, JTeXAIMMI B OCHOBE PaOOTHI TEIUIOBBIX aNapaToB Ha METaJLTyprude-
CKHX TIPOM3BOZICTBAX

[TecToBOE 3a1aHUE

1.Ykazarb, 10 KakoMy IIPU3HAKY KJIACCHOHIMPYIOTCS MAIIMHBI U MEXaHW3MBI, HCTIONb3yeMbIe Ha MPEAIPHUATHAX
00IIIECTBEHHOTO TUTaHHS:

1.ITo Ha3HaueHHIO 00PabATHIBAEMOTO MPOLYKTA.

2.ITo Buy 06padaTsBa€MOro MpoIyKTa.

2 Ykazarb, Ha KaKue TPYIIIBI MOJPA3/eNAeTCs MEXaHHIeckoe 000py/I0BaHNE, HCIOIb3YeMOe Ha MPEAPHATHSX
00II1€CTBEHHOTO MUTAHUS :

1.Muorogynkiuonansroe. 2.HeaBromarnueckoe. 3.ITomyaBromariyeckoe. 4. ABToMaTnieckoe.

3. BeiOpaTh HEOCHOBHBIE MaTePHAIIbI, HCTIONB3YFOIINECS JUIs M3TOTOBJICHUS MAIllUH MPEAHA3HAYEeHHbIC I
mpeanpusaThii?

1.Cranb. 2.Yyryn. 3. Amomunuii. 4.Menb. 5.Xpom. 6.Huxkens 7.1{unk

4 . BeIOpaTh NpaBMIIBHBINA BapUaHT oTBeTa J{JIst 4ero CoeUHSAIOT OOMOTKY JIEKTPOJBUTATEIS «3BE3JI01) HITH
(«TpEeyTOTBHUKOMY?

1.Ecnu nanpsikenne B cetd 220B coeMHAIOT «TPEyroIbHUKOM».

2.Ecnu nanpsixenne B cetd 380B coenHAIOT «3BE310M».

3.Ecnu Hanpspkenue B cetr npebimaeT 380B , To coeimHsIoT 00MOTKY 3I€KTPOJBUIATEINS HIIH «3BE310M» WIIH
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((TPEYTOIBbHUKOM.
5 . Ykazarb, Kakas TEXHHYECKasi JOKYMEHTALHs BBIIAETCS HA KaXy0 MAILKHY:
1.OkcmyaranuonHas nokymenrtanus. 3.ITacopt.

2.PemoHTHas tokymeHTauus. 4.@opmyssp.

6.HaszoBure anmnapars! BKJIIOYEHHUS JIEKTPOOOOPYIOBAHUS:
1.Mukponepekirodarenu. 4.PyOuisHuKY.

2.KynaukoBsle nepexiiroyareny. 5.KHOMOUHbIE NEPEeKIIOYaTENH.

3.ITakeTHble nepexitoyareny. 6.1 tencenbHple pa3bEMBI.

7.HazoBuTe anmaparsl 3alUTHI DIIEKTPOOOOPYIOBaHHUS

1.ABTOMaTHYECKUE NEPEKITFOYATENH.

2.I1nakue npesoxXpaHUTeN .

3. TenoBble pene 3aluThl.

Branets cioco6amu NpUMEHEHHs 3HAHUH, JISKAMMH B OCHOBE pabOThl MEXaHUYECKOTr0 000PyJOBAHHUS, UCTIOIb-
3yeMoro B 1ab0paTOpPHU AJIs IPOBEICHUS HCCIIETOBAHUS CPEl, ONPENENICHHS BI3KOCTH, INIOTHOCTH ¥ APYTHX Xapak-
repucTiK 00bekToB OC
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Cnocodbl BbIpazke HHSI KOHIEHTPALHHE PACTBOPOB

Coctas n000ro pacTeopa MoxeT ObITh BRIPAXEH KAK KAYECTBEHHO, Tak M KO-
JIHYECTBEHHO. PacTBOP ¢ OTHOCHTENBHO HH3KHM COJEP/KAHHEM PACTBOPEHHOIO Be-
LIECTBA HA3BIBAIOT PA30ABICHHBIM, C OTHOCHTEJIBHO BBICOKMM — KOHLUCHTPHPOBAH-
npiM. Takas konuuecTBeHHas ouenka ycioBha. Hanpumep. juis cepHoii KHCIOTBI
KOHLIEHTPHPOBAHHBIM CYMTAETCS PAcTBOP, IJIe MaccoBas J0Js KUCJIOTHI paBHa 98, a
1St consiHol — 38 Y.

JUtst KOJMYECTBEHHOI OLEHKH COCTaBa PACTBOPOB HCMOJL3YIOT MOHSITHE «KOH-
nenTpauusy. CyLIecTBYIOT Pa3iH4HbIE CIOCOOB! €€ BBIPAKEHHUS.

1. Maccosan donsn pacmeopennozo seuiecmsa & pacmgope. Ona obo3nava-
erca W, (o nepsoii Gykse aHrnuiickoro cnosa «Weight» — ec) u paccuHThIBagTCA

m__(r, kr,T)
no dopmyne Wy, = —F*———— Oua BbIpaXKAcTCA B J0ISX OT CAMHHIE! H [10Ka-
m, (. krT)
3BIBAET, CKOMTBKO IPaMMOB (KT, T) PaCTBOPEHHOro BELIECTBA COAepkuTes B 1 T (KI, T)
pacteopa. Hanpumep, W, = 0.05. 310 03Hauaer, 4To0 B KakIOM rpamme (Kr, T)
pactBopa conepiurcs (0,05 r (kr, T) pacTBopeHHOro BewecTsa. Maccosast ons pac-
TBOPEHHOTO BEIECTBA B PACTBOPE MONKET ObITh BhIpAseHa W B npoueHtax: Wy,
m,,
o + 100 = Wy, + 100, %. B 51oM ciryuae W yka3biBaeT, CKOJILKO rpaMMOB (KT,
Ppa
T) PacTBOPEHHOTO BeIlecTBA colepkuTcs B kKakapx 100 r (kr, T) pacrsopa. Hanpu-
Mep, Wyuo =5 %: B kamasix 100 r pacreopa cozepxutes 5r NaNO; win B
kau/ibix 100 kr (1) pactBopa — 5 kr (1) NaNO;.

PactBop moGoii KOHLEHTpallHH XapakTepu3yercs cBoeil MIOTHOCTBIO p (/ML
KO/, T/0; /M), KOTOpas MOKA3BIBAET, CKOJBKO FPaMMOB (Kr, T) BecHT | i (J1, M)
pacrBopa fanHoii konuentpauun. Hanpumep, p = 1,02 r/mn. Jto o3nakaer, uro | mn
pacTBopa aaHHOM KoHueHTpauuu secuT 1,02 r. [INOTHOCTE pacTBOpa pacCHHTHIBAET-

l.rlt"l’s
csl o hopMmyne Pppa = v [TnoTHOCTS (p) — 3TO BeTHYHHA A1 NEPEX0/a 0T MACCHI
pa

pacTsopa K ero odsemy H HaobopoT

2. Monspraa konuenmpatua pacmeopa (C,). Ee 3Hadenue nokassiaer,
CKOMbKO MoJIell pacTBOPEHHOrO BellecTBa coaepsutes B 1 1 pacteopa. Hanpumep,
C,, (p-pa KCI) = 5 mons/n. 3T0 03HAYAET, YTO B KAKIOM JIHTPE TAKOTO PACTBOPa CO-
nepxkutesa 5 mons KCL Monspsas KoHLUeHTpaums paccuHThiBacTes no dopmyne
vp- P&

v - W(MD}]H’}]), I/Ie Vps — KOJIMYECTBO PACTBOPEHHOTO BELIECTBA
ppa pa T p

(MonB). My, — Macca pacTBopeHHOro Bewectsa (r), M — Monspras Macca pacTso-
PEHHOTO BelecTsa (r/Mob), Vipa — 00beM pacTBOpa ().

3. Monapnan Konuenmpauua IKEUAIEHMa Pacmeopa (SKBUBANEHTHAS KOH-
LUEHTpalUus HIH HopMasibHas koHueHTpauus). Ona obosHavaercsa C, (ncnons3yercs
taioke C,). Ee 3HaueHne nokasbiBaeT, CKOJILKO MoJieil SKBHBAIEHTOB PACTBOPEHHOr O
BeluecTsa coslepsures B 1 11 pacrsopa. Hanpuwmep, C, (p-pa HNO;) = 2 mons/n. Dr1o
03HAYAET, YTO B KAKIOM JIHTPE PACTBOPA COJEPIKHTCA 2 MOIb IkBHBATenTOB HNO;.
MonsipHas KOHLEHTPALHA 3KBHBAICHTA PACTBOPA pacCHHTHIBACTCS MO (hopmyse

Cy=

m,,
C,= v - Mi_(MDJ‘IbI’J).

P2 ape ppa

Pacrsopsl, uMeroLHe oHHakoBbie 3HadeHns C,, pearupylor Mexay coboil B
paBHBIX 00BEMaX, TAK KaK COJIEPKaT PaBHbIE KOJIHYECTBA MOJIeil SKBUBAIEHTOB pac-
TBOPeHHBIX BellecTs, Eciii pacTBOpsl MMEIOT pa3inyHble 3Ha4enus C,, TO BCTYNa-
IHe B PeaKLMI0 00beMbl THX PACTBOPOB 0GPATHO NPONOPLHOHAIBHBI HX MOIISIPHbIM

v,_C
KOHLIEHTPaLNAM 3KBHBAICHTA: V—‘= =2y V- Cy1=Va-C,a.
2 al

4. Monansnan xonyenmpayua pacmsopa (Cn). Ee 3nauenue nokassiBaer,
CKOJIBKO MOJIeli PACTBOPEHHOIO BEIIECTBA COJAEMKHTCH B | K& pacTBOpHTENs
Hanpumep, Cp (p-pa H2804) = 10 Mons/kr. 910 03HA4aeT, 4TO B KAMAOM KHIO-
rpamMme Boabl pactropeHo 10 mone H-SO, MonansHas KOHIEHTDALNS DPACTBODA
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MeTOI[I)I pacueTra ONTUICCKUX ITOCTOSIHHBIX

IKOHJICHCUPOBAHHBIX CPEJl

3Hath INepeuenp makeToB NpH- IMepeyeHs TeM H 3aAaHMIi 1151 MOATOTOBKH K 3a4eTy:
KJIaJHBIX IPOrPaMM 1. OnTuueckuit CeKTp, KpaTkas XapakTepUCTHKA IMANa30HOB H METOJ0B IOIYUEHHsl CBETOBBIX BOJH. McToYHHKY
AIanTHpoBaTh MPOrPaMMBl  [CBETa U UX KIAacCU(UKAIMS. YPaBHEHUE BOJIHEI U €€ IapaMeTpBL.
JUI CBOMX HccienoBareib- [2. OcOOEHHOCTH B3aUMOJICHCTBHS CBETOBBIX BOJIH C BELLIECTBOM B pa3JIMuHbIX Juana3oHax. 3akoH byrepa-bepa.
CKHX 3a/1a4 KoadduuueHT noraomnieHus ceera.
Iapannensrast pabotamo  [3. IlokazaTens IpeTOMICHHS CBETa U JUAIIEKTPHIECKas IPOHHUIAEMOCTD cpelibl, OCHOBEI JI€KTPOHHOH TEOpHH
IporpaMMaM ¥ KOMOMHHU-  [B3aMMOJEHCTBHS CBETa C BEIECTBOM.
pOBaHHEe BO3MOXKHOCTEHN 4. YpaBHenus: OpeHess 1 METO/IbI ONPEJIENCHHs! ONTHYECKUX HOCTOSHHBIM METOIOM 3€PKaJIbHOTO OTPAXKEHHS CBe-
IIPOrpamMm ITa..
CoBpeMeHHbIE METOIBI 6. DIIMIICOMETPUYECKUil METO/ OnpeieIeHUs] ONTUUECKUX OCTOSHHBIX KOHIEHCHPOBAaHHBIX CPell.
HccIe0BaHus 00bEKTOB 7. PacueT onTHYECKUX ITOCTOSHHBIX KOH/IEHCUPOBAaHHbIX cpes MeTonoM Kpamepca-Kponura. AHanus norpenHocTeit
OKPY’KaIOIero MHpa PKCIIepHMEHTA.
8. OCHOBBI TEOPUU pACCEsSHUS CBETA AUCIIEPCHBIMU cpenamu. PeneeBckoe paccesHue. KomOuHaLMOHHOE paccesiHue.
9. dubdysHoe paccesHue cBera. OnpeneseHre ONTHYSCKUX XapaKTEPHCTUK cpen, ypaBHenue Kybenku-MyHka.
(OcoOeHHOCTH HCCIIeI0BaHUS CHIIBHO- U CJIa00IIOTIIOIAOIINX CPE.
Ymerb Hcnonb3oBats oTenbHble  [[IpuMepsl 3a1aHuii:
IIPOrPaMMBI 4. IIPOU3BEAUTE PacyeT ONTHYECKUX IIOCTOSHHBIX KOHAEGHCHPOBAaHHBIX cpel MeTtoroM Kpamepca-Kponura
Hcrnonp3oBaTh OCHOBHbIE
IIPOrPaMMBI
Bce umeronuecst nporpam-
MBI, PeJaKTHPOBATh UX IS
CBOWIX 33/1a4
PaboTaTh Ha OCHOBHOM
000py/I0OBaHUU U ONITHYE-
CKHX IpHOopax
Bnaners HaBwikamu 3aaHus

AHanuza pe3ynbTaToB
PaboTHI TT0 TIpOrpaMMam
Amnanusa ¥ IpOorHO3UpOBa-
HUS pe3yJIbTaTOB pabOThHI
II0 TIporpaMMam

Amnanuza ¥ IpOrHO3UpOBa-
HUS pe3yJIbTaTOB pabOThHI
T10 IporpaMMam, ONTHMH-
3UPOBATH NCXOAHBIC AaH-
HbIE

AHanu3a 3KCrepuMeHTalb-
HBIX PE3y/IbTATOB W aHAIH-
3a U IPOTHO3HPOBAHHS
pe3yabTaToB paboThI

(DnuncoMeTpHYIecKuil MeTo]| onpeieIeHNs] ONTUIECKUX OCTOSHHBIX KOHAECHCHPOBAHHBIX CPeJl
[PACKpOITE MPUHIIAI U3MEPEHUS
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Temmepatyprsiii
KouTpoep

@
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ycHauTenn

Komnsiotep

Puc. 11.3. AbTomatuseckuit anauncomerp: 1 — He-Ne 1asep; 2 — MoayasTOp; 3 — nofspaa-
TOp; 4 — KOMIeNcaTOp; 5 — Harpesaemas Kamepa; 6 — ananmaarop; 7 — ooanon [21]

<

a)

Croi 25 n
ot ]
moamyx) M &P R, g g ny
2
Croii 2 h‘e'%é g3 n,
(onkas  m, o v, d R SE
nenka) = [ P
Croit 3 o ; N = df —
(rpammnmiit ™ Qi L R ST - S
croit) 5/ N E
Croit 4 Ne / £ 0
n, )
(oncran ™ g i
nosnoxKa) K} e
Puc. 114.a - mozens b — it npodpub rpanmILb! noH-

wep (2)-Tiomimep (4) 1 CTyMeRvaTast ANMPOKCHMAIIS MPOIIS TIOKAIATENs OTPAKEHMS AN 311~
“AncomerpHyeckoro akaniaa [21]

IIK-3 roToBHOCTHIO NPUMEHATH Ha NIPAKTHKeE npoq)eccuonaﬂbnue 3HaAaHUSA TEOPUHU U METO10B (1)]?[3“'-[6(3](]/[)( HCCIeI0BAHMIT

IBeramciiTenbHas Gpu3nka

3HaTb: MeTozs! pemienus ypapre- [ITepeuens 60npocog 01 R0020mosKu K 3auemy:
HHI TeopeTHIecKol pusu- |1 MeTtozs! pelieHus TPaHCIEHJeHTHBIX YPaBHEHUIT: METO] JeNeHHUs] OTpe3Ka MOIoJIaM, METO, X0Opl, METO]
KU IIPU IPOBEICHHST YHC- mapa6oi.
JIEHHOTO 9KCIIEPUMEHTA 2. Merox cekynmx, MeTox kacatenbHbIX (HproToHa).
3. Mertoa mpocToit utepayu, METOJI OCIEI0BATEIBHOTO CITyCKa.
4. OCHOBBI YHCIIEHHOTO MHTETPUPOBAHUSL.
5. Mertoj MpsMOYyTroJIbHUKOB.
6. Meron tpanennii 1 CUMIICOHA.
7. YucneHHOE HHTErPHPOBAHUE C UCIONIb30BaHHEM MeToga MonTe-Kapio
VYmers: CocTaBnsTh IJIaH 3Kcnepu- |[[IpuMepsl TeM 1a00paTOpHbIX 3aJaHUN
MEHTa C Y4EeTOM 3HaHUI 1. ITanenue Tena B BO3YLIHOM cpejie ¢ yIETOM CHJI COPOTUBIICHUS
METO/IOB MaTeMaTHIECKOH  [2. BrHyXIeHHBIE TapMOHHYECKHE KOJIeOaHUs
[inzedianit 3. Pacnpenenenue Temmepatypsl B OXHOPOZHOM CTEprKHE IPU IPaHUYHBIX YCIOBHAX 1-T0 pona
Bnaners Hasbikamu ucnonb3oBanus  [[IpuMepsl 3aaHuii:

OBM npu penieHun ypas-
HEHHUH TeopeTHIecKon
usukn

1. CocTaBHTh (PU3UKO-MATEMATHIECKYIO MOJENb JBIKEHUS TeNa MO/ JSHCTBHEM CUIIBI TATOTEHHUS C yIETOM
CHJIBI CONPOTHBIICHHUS CPE/Ibl, 0TOOPA3UTh TPACKTOPHIO JIBIIKEHHUS TENA, PACCUUTATh KOHEYHYIO CKOPOCTh, BpeMst
majeHys1, yroJ majaeHusl.

2. CocTaBHTh (PU3UKO-MATEMATHICCKYIO MOJENIb JBIKEHUS TeNa MO ACHCTBHEM YIPYToil CHIIBI (IPY>KHHHBIN
MasTHUK) C y9€TOM CHJIBI COIIPOTHBIICHNUS M BHEIIHEH epruoandecKkoi crimbsl. OToOpas3uTh rpadvik N3MEHEHHUS KOOP-
UITMHATBI TEJIa OT BPEMEHHU.

3. CocTaBHTh (PU3UKO-MATEMATHIECKYIO MOJENIb TEIIO0OMEHA B IIPSIMOM OHOPOIHOM CTEPKHE C TPAHHIHBI-
MH YCIIOBHSIMHU 1-TO pojia Ha ero kKoHIax. [locTponTts rpaduk pacnpeneneHus TeMIepaTypsl B CTpeKHE IPH 3a1aH-

HOM BpEMEHH IIpoliecca TerIo00MeHa.

00pazosamenbHOU NPOSPaAMMbL
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3Hath

TeopeTnueckne MPUHITAITHI
¥ METOJIbI ¥ TIPUHITHITBI
HCCIICIOBaHUH B 00J1aCTH
[inzedianst

Hepelieub meopemuuecKux 60npocoe K 3auemy:

1. MartepuanpHas Touka. Cucrema orcyera. Tpaekropus, JUIHHA IIyTH, BEKTOp nepeMerneHust. CKopocTb.

2. YckopeHHe 1 ero COCTaBIIsIoIINE. YTIIOBask CKOPOCTh U YIIIOBOE YCKOPEHHE.

3. 3akoHbl HeloToHA. 3aKOH coxpaHeHHs UMIyibca. LlenTp mMacc.

4. MowmeHT nHepuu. MOMEHT CHIIBL YpaBHEHHE IMHAMUKH BpallaTeIbHOIO ABIKEHHS TBEPIOro Tena. Mo-
MEHT MMITyJIbCA U 3aKOH €r0 COXPAaHCHUS.

5. Oneprus, pabota, MOIHOCTE. KiHeTHYeCKast U MOTEHIUATIbHAS DHEPT L.

6. 3aKkoH coxpaHeHuUs Hepruu. Kunerndeckas sHEprus BpaIleHuUsL.

7. T'apmonnueckuie KoneGaHus U UX XapaKTepUCTHKHU. ['apMoHudeckuii ocumsuisatop. [IpyxuHHbIH, hu3nde-
cknii 1 MaTeMaTHUECKUIl MasTHUKH.

8. 3aTyxaloIye U BEIHYKICHHbIE KOJIeOaHHsI.

9. BounHoBsie npouecchl. [IpoosbHbie U nonepedHble BOJIHbL Y paBHEeHHe Oeryiei BojaHbl. BonHoBoe ypaBHe-
HIe. 3ByKOBBIC BOJIHBIL.

10. ITapameTpsl COCTOSHUS TEPMOIMHAMIYIECKOH CUCTEMBI. 3aKOHBI HIEaTIBHOTO rasa.

11. VYpasuenue Mengeneea-Knaneiipona. OcHoBHoe ypaBHenne MKT. 3akon MakcBesia o pacrpeaeneHuu
IMOJIEKYJI MJICAIIBHOTO ra3a 110 CKOPOCTSIM.

12. Pacnipenenenne bonsimana. CpenHee YHCIO CTOJIKHOBEHUH H CPERHSs JUIHA CBOOOHOTO mpobera. SBie-
HUS IEpeHoca.

13. Yucino creneHerd cBobopb1. [lepBoe Hayano TepMoaAnHAMUKU. TernoeMKoCTb.

14. ITprMeHeHMe IepBOro Hayala TePMOJUHAMHKY K H30IpoIieccaM. ANadaTHIeCKUH U ITOIUTPOIHBIH IIpo-
L[ECCBI.

15. Kpyrosoii npouecc (1ukia). OOpaTiMbie 1 HEOOpaTUMBbIE TPOLIECCHI.

16. Ourponus. Bropoe Havano tepmoaunamuku. Iukn Kapro.

17. DiekTpudecKui 3apsj]. 3aKOH COXpaHEHHMs SJEKTPUUECcKoro 3apsaa. 3akoH Kymnona. HampshkeHHOCTB Auiek-
[TpocTaTrueckoro mosist. [IpuHIMI CynepHo3uINy HIEKTPOCTATHIECKUX HOJICH.

18. Teopema I"aycca jus anekTpocTaTHdeckoro mois. IloTermman anekrpocraTndeckoro moss. Cpsa3p Hanps-
PKEHHOCTH U IOTEHIHAIIA JJICKTPOCTATHYECKOTO TTOJIsI.

19. Tuns! In3neKTpUKOB. HanpsnkeHHOCTh MO B IUIEKTPHUKE. [IPOBOHNKHY B SJICKTPUUECKOM IOJIE.

20. DnekTpruuecKast eMKOCTh YEeIUHSHHOTO IPOBOJHIKA. KOHIeHCATOPHI.

21. Cuna 1 mmotHocTh ToKa. CtoponHue cuibl. D/1C u HanpsKeHue.

22. 3akon Oma. ConpoTHBIEHHE TPOBOTHUKOB.

23. Pa6ota n MomHOCTH TOKA. 3akoH J[xoymns-Jlernna. [Tpapuma Kupxroda s pasBersieHHOIT merm.

24. ITepeMeHHBII TOK Ha y4acTKe LEMH, COAEPIKAIeM PE3UCTOP, KATYIIKY HHAYKTUBHOCTH M KOHJICHCATOP.
MOIIHOCTB, BBIEIsEMAast B IICMH IIEPEMEHHOTO TOKA.

25. MarnuTtHoe nose 1 ero xapakrepuctuku. 3akoH buo-Casapa-Jlamaca.

26. 3akoH AMnepa. JIelicTBHe MarHUTHOTO TIOJISl HA IBMOKYIIUIICS 3apsil. SIBJI€HHE 3IeKTPOMarHuTHOH UHYK-
nun. 3akoH Papanes.

27. WHayKkTHBHOCTH KOHTYpa. CaMOMHAYKIHSL. DHEPrHsl MATHUTHOTO IOJISI.

28. Bsanmuas unaykuust. TpancdopMatops.

29. Tok cmemnienns. YpaBHerus MakcBera.

30. DJIeKTpOMarHuTHasl BOJIHA U €€ CBOWCTBA. DHEPIHsl, IMITYJIbC H JaBJICHUE dIEKTPOMArHUTHOM BOJHBL.

31. Juamarneruku. [lapamarnetuku. deppoMarHeTHKH.

32. OcHOBHBIE 3aKOHBI ONTHKH. [loHOE OTpakeHwe.

33. Tonkue muH3bL. M300paxeHne IPeMETOB C TOMOIIBIO JIHH3.

34. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJH. VIHTEpdepeHums cBeTa.

O6mmii Gpu3HIecKnii MpaKTHKYM
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35. Merozs! HabmoAeHus HHTephepeHIrH cBeTa. VinTepdepeHnns cBeTa B TOHKUX [UICHKAX.
36. [Mpunimn Iroiirenca-®dpenens. 3ousl Ppeners.
37. Judpaxmus Openens Ha KPYTJIOM OTBEPCTUH H AUCKE.
38. Judpaxuus Opaynrodepa Ha OTHON LIENH U HA AUPPAKIIMOHHOMN pelIeTKe.
39. EcrecTBeHHDII 1 MOIAPU30BaHHEIN cBET. 3akoH bprocTepa.
40. JlBoiiHOe JTyuenpenomMiIeHHe. Bpamienne mIockocTy NOIIpU3aliii.
41. TemioBoe U3TydeHHe U ero xapakrepuctuku. 3akon Kupxroda. 3akon Credana-bonblimana 1 cMeIeHust
Buma.
42. Buner porordexra. 3akons! BHemHero Gorodddekra. YpapHeHne DiHIITelHA 1711 BHEIIHETO (oTodd-
(bekra.
43. Macca u ummyinsc ¢orona. Jlasnenune cBera. Ddpdext Komnrona. EqMHCTBO KOPIMYCKYISIPHBIX M BOJHOBBIX
CBOICTB 2JIEKTPOMarHUTHOTO M3Iy4EHHS.
44. Monenu aroma Tomcona u Pesepdopna. JluneituaTsiid criekTp atoma Bogopoaa. CrieKTpajibHble CEpUH aTo-
Ma BOZOPOJA.
45. Ioctynarter bopa. OnbiTel @panka u ['epua. CriekTp aToma Bogopoa 1o bopy.
46. Coornourenune HeonpeenenHoctel ['eiisenbepra. BoiaHoBast GyHKIHMS U €€ CTATUCTUYECKUI CMBICTL.
47. VYpauenue llpenunrepa. Yactuua B 0JHOMEPHOH MPIMOYTOJIBHOH «IOTEHIUATIBHON sIME» ¢ OECKOHEYHO
BEICOKHIMH CTEHKaMH.
48. IIpoxox/eHue 4acTUIbl CKBO3b OTEHIMANILHBINA Oapbep (TYHHEIbHbIN 3(eKT).
49, CocrosiHME aTOMa BOJJOpO/ia B KBAHTOBOM MexaHuke. YpaBHeHue LlIpénunrepa aist atoma BOOpOAa U €ro
peIIeHue.
50. Pasmep, cocrtas u 3apsa aTOMHOro sapa. MaccoBoe u 3apsioBoe 4ncia. JleekT Macchl U SHEPrus CBSI3U
laapa.
51. SnepHble cuibl, MX cBolicTBa. KBaHTOBBIN MEXaHHM3M B3aUMO/IEHCTBYS HYKJIOHOB B sIpe.
52. KanenbHast u 000104€uHast MOJIENH spa, X 0COOEHHOCTH. «Marnyeckue 4nuciiay U «Marndeckue sapay.
53. PannoaxtuBHOCTB. EcTecTBeHHAs M HCKYCCTBEHHAs paJHOAKTUBHOCTG. 3aKOH PaJH0aKTUBHOIO paclaja.
AKTUBHOCTB PaJIHOaKTHBHOT'O BEIECTBA.
54. Anbda-pacnan. [IpaBmia cMemeHns. 3aKOHbI COXpaHeHUS TIpH pactaje. B3anMoneiicTBue anbha U3mydeHus
C BEILIECTBOM.
55. bera-pacman, ero Buzsl. IIpaBmna cMemenns. 3aK0OHbI COXpaHEeHHs NP pactiaje. B3anmopeiicTeue bera
M3JTy9eHNs C BEIIECTBOM.
56. I'amMma u3nmydenue, ero cBoiicTBa. 'aMMa-crieKTp pajuoakTUBHOIO eMeHTa. B3aumoaeincTBus raMma us-
UTydeHUs C BEIIECTBOM.
57. SInepHBle peakIMi U X OCHOBHBIC THIIBL. Peakius nenenns siapa. Llennas peakius. TepMosiiepHas peax-
LTEsL.
VmeThb Ipumensts 3uanue rpanull |IIpumepnsle npakmuueckue 3a0auu Ons 3auema:
BBITTOJITHUMOCTH 3aKOHOB 1. OpHOponHbIIT cTepx)eHb Maccoid M = 0,5 Kr moJiBeneH Ha TOpU30HTAIBHON OCH, TPOXOAALIEH Yepes ero
¢u3uky 11 aHanm3a GU3K- |[BEpXHHH KOHEll. B TOUKy, OTCTOSIIYIO OT OCH Ha 2/3 JUTHHBI CTEP)KHS, yAapseTcs Iy Maccoi m = 6 T, JieTsias
YECKHX MPOLIECCOB; OPHEH- [FOPH30HTANBHO CO CKOPOCTHIO Vo = 10% M/c, 1 3acTpeBaet B HeM. ONpe/IeNHTh CKOPOCTh HIKHEr0 KOHIA CTEPIKHS
THUPOBAThCS B 3aKOHOMEpP-  [cpa3y IOcIe yaapa.
HOCTSIX Pa3BUTHs GU3uK (B 2. Ha o6op xoneca B popme ToHkoro o0pyua maccoid M = 0,4 Kr, KOTOpPBIf MOXET BpalaThCcs BOKPYT CBOEH
METOZIOJIOTHH U (unocod-  |och, HAMOTaH LIHYP, K KOHITY KOTOPOTO MoABeNIeH rpy3 Maccoid m = 90 r. Ha kakyro BBICOTY OITyCTHTCS Ipy3 4epe3 t
CKHX acneKTax (pu3uKu), = 1 ¢ moce Havana JBHKCHHS.
0000mmares Ha ypoBHE T€O-  [3. Jlorapupmudeckuii 1eKpeMeHT HEKOTOPOi Konebumoeiics cucremsr A = 0,02. Onpenenute, BO CKOJIBKO pa3
Ui M KOHISTIIUH [YMEHBIIIUTCS SHEPTHsI 3TOI KOJIeOaTeNbHOM CHCTEMBI 32 BPEMsl, COOTBETCTBYIOLIEE 75 TIOIHBIM KOJICOaHUSM.
4. B cucreme K' nokoutest crepikeHb, coOCTBeHHast uTHHA lg KoToporo paBHa 1 M. CTepKeHb pacloNokKeH Tak,
4TO COCTABISAET yroy Po=45° ¢ ochio X'. Onpenenuts muHy | cTepxHs u yroa ¢ B cucteme K, eciu ckopocTb v cuc-
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rembl K' orHocurensHo K pasna 0,8 c.

5. MarepuaibHasi Touka Maccoit m = 0,2 Kr coBepluaeT rapMoHH4ecKue Kosebanust 1o 3akony x = 0,1 cos (wt/2
- 1/4) M. HaiiTi MaKCHMAJTBHYIO MOTEHIIHATIHHYIO SHEPTHIO TOUKH.
6. Ha nosny crout Tenexka B BUjE JIMHHON JIOCKU, CHAOXKEHHOI JIerkuMu KojiecaMu. Ha oJTHOM KOHIIe 1O0CKH

crout yenoBek. Macca yenoexka M = 60 kr, macca gocku 1= 20 kr. C Kakoil CKOpOCTbIO ¥ (OTHOCUTEJILHO 110J1a)
OyzeT IBUraThCs TEJEXKa, eCIIU YEIOBEK MOMIET BAOJb JOCKH CO CKOPOCTBIO (OTHOCHTENBHO H0ockK) V=1 m/c? Mac-
coit KoJiec mpeHeOpeub. TpeHre Bo BTYJIKaX HE yIUTHIBAT.

7. Boek cBaitHoro mosnora maccoit M;=500 Kr najgaer ¢ HEKOTOPOii BBICOTHI Ha cBato Maccoit My=100 kr. Haiitu

IKTIL n ynapa Oofika, cuuras ynap HeynpyruM. Vi3sMeHeHneM oTeHIaNbHOH SHepI Uy CBau IIPH YIIIyOIeHUH ee
nmpeHeOpeys.

8. T'enuii cMemanu ¢ Hen3BeCTHBIM ra3oM. [lokaszatenp ajuabaTsl MOy4eHHOW cMecH oKasaics paseH 1,38.
(CKOJIBKO aTOMOB COCTABIISIOT MOJIEKYITy HEM3BECTHOTO ra3a cMecu?

9. Hexoropoe Koiau4ecTBoO rejus pacuupseTcs CHavala aauadaTuuecky, a 3ateM usodapuueck. Koneunas
TemIiepaTypa rasa papHa HadanbHOU. [Ipu aguabaTHOM pacuMpeHuu ra3 cosepiuwi padory, pasnyo 4,5 kmx. Hapu-
cyiiTe rpaduk nponecca. Kaxoe KoanuecTBO TEILTOTHI ITOTTIOTHI I'a3 3a BECh Mpoiecc?

10. Cwmemanu Bogy Maccoid my=5 kr npu temneparype T1=280 K ¢ Bozoit maccoit m;=8 Kr npu Temneparype
T,=350 K. Haiitu u3menenue AS 3HTPOIHH, IPOUCXOISIIEE IPU CMEIIUBAHUU.
11. VneanpHBIN [ByXaTOMHBIN ra3, coep Kaliiii KOJINIecTBO BelIeCTBa V=] MOJIb 1 HaXOISIIMIACS II0]] JaBJIe-

Hiem p;=0,1 mma npu temneparype T1=300 K, HarpeBatot npu nocrosiHHoM o6bemMe 10 nasienus p2=0,2 mma. [locne
PTOro ra3 M30TEPMHUYECKH PACIIUPHIICS 10 HAYAIBHOTO JAABJICHHS U 3aTeM M300apHO ObLT CIKAT 0 HAYAIBHOTO 00b-
ema V3. IToctpouts rpaduk mukiia. Onpenenuts Tepmudeckuit KT/ n nuxia.

12. OnuHakoBblie YacTHIb! Maccoit M=10"7 r kaas pacrpeeneHs! B OJHOPOIHOM TPABUTAIIHOHHOM T1071e
HanpspkeHHOCThI0 G=0,2 MxH/KT. OnpeneanTh OTHOIICHHE I11/TT; KOHIEHTPAIX# YaCTHII, HAXOMISIIHXCS Ha IKBUIIO-
[TEHIIMANBHBIX YPOBHSX, OTCTOSIIHX APYT OT Apyra Ha Az= 10 m. Temmepartypa T Bo Bcex CIIOSIX CUUTAETCST OMHAKO-
Boii 1 paBHOIT 290 K.

13. OmnpenenuTe, IpU KaKoi TEMIIEpaType rasa, COCTOSIIETO U3 CMECH a30Ta M KHCIIOpo/ia, Hanboree BepOsSTHBIC
CKOPOCTH MOJIEKYJT a30Ta H KHCIOpoaa OyayT OTIIHYaThCs APYT OT apyra Ha Av = 30 m/c?
14. 3Hast (PYHKIIHIO pacipeIeleHUs] MOJIEKY IO CKOPOCTSM B HEKOTOPOM MOJICKYJISIPHOM ITy9Ke

2 2

m mv
f(v) = —2 Vdexp T

2kT 2
, HAliTU BBIpaXXEHUS I HanboJiee BEPOSITHOW CKOPOCTH Vi,

15. J1Ba OIMHAKOBEIX POBOJUIIMX 3apsHKEHHBIX IIapa HaXOATcsl Ha paccTosHUU =60 cM. Chita OTTaIKHBaHUS
F, mapos pasua 70 MkH. [lociie TOro Kak mrapsl MPUBENH B COMPUKOCHOBEHUE U YAAIIIN APYT OT APYra Ha MpeKHee
[paccTosiHme, CUla OTTAIKUBAHKS BO3POCIa  cTaia paBHoit F,=160 M. Beraucmuts 3apsiast Q; u Q2, KOTOpBIE
OB Ha MIapax 10 UX CONPHKOCHOBEHUH. [[HaMeTp MIapoB CYMTATh MHOTO MEHBIIIMM PACCTOSHHS MEXKTY HUMH.
16. JIBe TOHKOCTEHHBIE KOHIIEHTpHYECKHE Cepsl ¢ pajny- R R
camu R; = 0,2 M 1 Rz = 0,4 M HecyT Ha cebe 3apsiibl ¢ HOBEPXHO-
CTHBIME IIOTHOCTSAME 01 = 1 HK/M? 1 6, = 3 HKJI/M? COOTBETCT-
BeHHO. [IpocTpaHCTBO MMy HUMH 3aIlOJTHEHO CPENO ¢ IH- B
PIIEKTPUUYECKOM TPOHULIAEMOCTHIO € = 2. UeMy paBHa Hamnpsi- Az fiz +
PKEHHOCTB 2JICKTPHYECKOTO TIOJIS B TOUKaX, OTCTOSIINX OT LEH-
[Tpa Ha paccrosiHus 1= 0,1 Mmu r, =0,3 M. 3
17. B cxeme, n306paxenHoii Ha pucynke, £,=10,0B, £=20,0 ¥ 2 Rs
B, €=30,0B, R;=1,0 Om, R;=2,0 Om, Rz= 3,0 Om, Rs~4,0 Om,

Rs=5,0 OM, R¢=6,0 OM 1 R7=7,0 OM. BHyTpenHee conpoTusie-
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HIE HCTOYHHUKOB IpeHeOpexxuMo Mano. OnpeenTe BeIHYMHbI TOKOB BO BCEX y4acTKax
Lieny ¥ paboTy, COBEPILEHHYIO BTOPBIM HCTOYHHKOM 3a IPOMEXYTOK Bpemenu At=0,1 c.

18. Kongencarop noakitoueH k 6arapee ¢ D/IC € = 8 B 1 BHyTpEHHUM CONPOTHBICHUEM
r =2 OM Kak nokasaHo Ha pucyske. ConporusieHue pesucropa R =2 Owm. Kakoii nomkHa at
GBITH EMKOCTB KOHJEHCATOPa, YTOOBI IOCIIE 3aMBIKaHHs KIIIOUa SHEPrHs KOHAeHcaTopa I
YMEHBLIHIACHh Ha 48MKIDK? |
19. ITo koHTYpY, H300paXKeHHOMY Ha PUCYHKe, uzet Tok cuioit [=100A. Onpenenuts
IMarHUTHYIO HHIYKLMIO B o, cozgaBaemyro 3tuM TokoM B Touke O. Paauyc nzornyroit R
uacTu KoHTYpa paeH R=20 cm (O-LIeHTp KPUBH3HBI KOHTYpa), a yron a=60’.

20. B nocTostHHOM MarHUTHOM nose ¢ uHAyKuuei B =5 Tin HaxoauTcst 3aMKHYThIN
MPOBOAIIMI KOHTYP, IUIOIIA/Ib KOTOPOro MeHseTcs o 3akony S(t) = (4 + 0,2t) cm’. Uemy

paBHa D/IC MHIYKIIMU B MOMEHT BPEMEHH t = 5 ¢, €CJI KOHTYp PacIoJIOKeH TaK, 4TO MPo-
HM3BIBAIOIINN €0 MArHUTHBIA ITOTOK, MAaKCHMaJIcH?

21. IlepneHanKyIsIpHO MarHUTHOMY MO0 ¢ uHIyKuued B=0,1 Ti Bo30yxaeHo siiek- 0
[Tpraeckoe nose HanpspkeHHOCThIo E= 100 kB/M. IleprneHauKysipHO 000UM IIOJISAM JBH-

bKeTCs1, He OTKJIOHSSICH OT NPSIMOJIMHEHHO TPaeKTOPHH, 3apsHKEHHAs YaCTULA. BBIYHUCINTG CKOPOCTH L YaCTHIBL.
22. Hcrounuk S ceera (A=0,6 MKM) U IJIOCKOE 3epKayio M pacrio-
I10XeHbI, Kak moka3aHo Ha puc. 30.7 (3epkano Jlnoiiga). UYro Oyzner
HaOJronaThCs B ToUKe P 9kpana, rae cxonsares nyun SP u SMP, — cBer
i TeMHOTa, ecid |SPj=r=2 M, a=0,55 mm, [SM|=|MP|?

23. Mexny AByMs ILIOCKONApaslIeNbHbIMU CTEKIAHHBIMH ILIAC-
[TMHKaMH MTOJIOXKWIIH O9€Hb TOHKYIO IIPOBOJIOUKY, PACIIONIOKEHHYIO
apajuIeNbHO JIMHIUH CONPHKOCHOBEHHS IUIACTHHOK U HaXOJISIIYIOCS
Ha paccrosauu =75 MM ot Hee. B otpakennom ceere (A=0,5 MKM) Ha
BepXxHeil IIIaCTHHKE BUIHEI HHTEp(epeHIIMOHHEIe ToIockl. Onpene- Pxe. 30.7

tuTh nraMetp d MOIEePeYHOro ceYeH s POBOIOYKH, €CIU Ha IPOTSHKEHNH a=30 MM HacUUTHIBaeTCsI M=16 CBETIBIX
mosoc.

24. C nmomoIIpo JU(PaKIHOHHOM peteTky ¢ neprogoM =20 MKM TpeOGyeTcst pa3pelnTs AyOieT HaTpus
(AM=589,0 u™M u X,=589,6 HM) B criekTpe BToporo mopsika. [Ipu kakoil HauMeHsbei utiHe | pereTkr 3T0 BO3MOXK-
HO?

25. Ha myTu 9acTHYHO-TIOIAPU30BAHHOTO CBETa, CTEIEHb Nojsipu3anuu Pxotoporo pasHa 0,6, mocTaBuiIn aHa-
ITH3aTOp TaK, YTO HHTEHCHBHOCTH CBETA, IPOIIEANIEro Yepe3 Hero, CTajla MaKCHMAaIbHO!. Bo ckoibko pa3 ymMeHb-
U TCSI ”HTEHCUBHOCTD CBETA, €CJIM IJIOCKOCTh MPOIYCKAaHHs aHAIN3aTopa MOBEPHYTh Ha yroia o =30°7

26. B cnextpe nznydenust orueHHoro mapa paguaycoM 100 M, BOZHUKAIOIIETO IIPH SIEPHOM B3phIBE, MAKCUMYM
PHEPIUM M3TydeHHs TPUXOAUTCS Ha JutHYy BoHbI 0,289 MxM. KakoBa TemnepaTypa mapa? Onpeenure MakcH-
MabHOE PACCTOSHHE, Ha KOTOPOM OYIyT BOCILIAMEHSATHCS AEPEBSHHBIC IIPEAMETHI, €CIIH UX HOTNIOMATeIbHAs CII0-
cobHOCTH paBHa 0,7, a Teruiota Bocramenenns 5 Jii/cm?. Bpems u3nydenus npuHaTh paBHbiM 107c.

27. YenuHeHHBII IMHKOBBIN MIapUK pagiycoM | cM HaXOAUTCS B BaKyyMe U JUTUTEIEHOE BPEMsI OCBEIIAeTCs
yIbTpaduoNIEeTOBBIM U3ITydeHUEM C AIMHON BOJHBI 0,25 MKkM. ONpenenuTh YUCIIO HEAOCTAIOIIMX HIEKTPOHOB B 00'b-
leMe mrapuKa.

s

28. ®dotoH ¢ sueprueii 0,28 MIB B pe3yipTaTe paccesHUs Ha TOKOUBLIEMCS] CBOOOIHOM 3JIEKTPOHE YMEHBIIHIT
cBOtO 3Hepruto 110 133,7 k3B. HaiiTu uMIysibC 1 HanpaBJeHHE PacPOCTPAHEHHS HIICKTPOHA OTIAYH.
29. [oTok sneprun @, u3mydaeMsblil a1eKTpUUecKoii tammol, paser 600 Bt. Ha paccrosHuu r = 1 M OT ammisl

MEepICHMKYIIPHO A IaI0LIMM JIy4aM PacloIoKeHO KPYTJIoe IIOCKOe 3epKablie auamMerpoM d=2cm. [Ipuaumast,
YTO M3IydEHHUE JTAMIIbI OMHAKOBO BO BCEX HAMPABICHUAX U YTO 3ePKAJIbLIC TOJHOCTBIO OTpaXkaeT Mafatolinii Ha
HEro CBET, ONPEEIHTh CHITy F CBETOBOTO JaBieHMs Ha 3epKANIbIIE.

30. Ha ocHoBe Teopuu aToma bopa HaliTH HMITYJIbC 37I€KTPOHA B aTOME BOJIOPO/IA, ECIIM MHIYKIIUSI MATHUTHOIO
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[10J151, CO3/1aHHOI'0 UM B LIEHTpe OpOUTHI pH BparieHuu, pasHa 0,39 Tu.

31. Bo ckonbko pa3 u3Mensiercs 1e0poiineBcKas IJIMHA BOJIHBI JJIEKTPOHA IIPH NIEPEX0JIe €ro B aTOME BOJOPOAa
13 OCHOBHOTO YHEPTETHYECKOTO COCTOSHHUSA B IEPBOE BO30YXKIEeHHOE?
32. W3 Teopun Bopa juist atoMa BoJIopoia CiieyeT, YTO CTallHOHAPHBIMHU JUIsS 3JICKTPOHOB aTOMA SBJISIOTCS

TaKye OpOMTBHI, Ha JJIMHE KOTOPBIX YKJIAJbIBACTCS LIEJI0E YUCIIO JUIMH AedpoiineBckux BosH. Vicxoas u3 sToro, Hail-
TUTe YHCIIOBBIC 3HAYCHNSI MOMEHTA HMITYJIbCA 3JIEKTPOHA B aTOME BOJOPOAA Ha IEPBBIX TpeX OOPOBCKHUX OpOUTax.
33. DJIEKTPOH B aTOM€ BOJIOPO/Ia OIUCHIBAETCSI B OCHOBHOM COCTOSIHMHU BOJHOBO# (dyHKITHed () = Ce™ Omnpe-
IeJITh OTHOLIEHHE BEPOSTHOCTEHN (1/M; NPeObIBaHMUS SJICKTPOHA B ChepUUecKuX CIIosiX TommuHoi Ar = 0,01 a u
pamuycamu L =0,5aur,=15a.
34. BOIBHOMY BBE/H BHYTPHBEHHO PacTBOp 00heMoM | cM®, comep aIiiii HCKYCCTBEHHBIN PaHOM30TON Ha-

24
Tpus 11 aKTHBHOCTBIO Ag=2000 ¢, AKTHBHOCTH KPOBH 00heMoM | cM®, B3TOI uepes 5 uacoB, okazanach A
=0,27¢™. Haiimure 06beM KpoBH desoBeka. Ilepro momypaciazia HCIoIb3yeMoro H30Tona paseH 15 gac.
35. Dueprus cBsi3u Eg, a1pa, cocrosiero U3 JByX INPOTOHOB U OIHOTO HEWTPOHA, paBHa 7,72 M3B. Onpenenurs
Maccy M, HEHTPAILHOTO aTOMA, UMEIOLIETO 3TO SAPO.
36. Bo ®pannym HagaTo CTPOUTENHCTBO MEX/IYHAPOIHOTO TEPMOSIEPHOTO PEaKkTopa, B KOTOPOM IIperoara-
leTCst MOBOIMTH yIpaBiIsieMyro peakiiio 1H? + 1H?, B KoTOpoit 06pasyeTcst H30TOM re/us 1 HeWTpoH. Kakyro Mo-
HOCTb OyZIeT UIMETbh TaKOH PEaKkTop, €CIM B HEM OYJIET «BBIrOpaTh» 1 MI TSHKEJIOro BOAOPOAA B CEKYHIY?
37. Anba gactnia ¢ kKuaeTHIeckoii sueprueii K = 5,3 MaB Bo3Gyxaaer peakuuio “Be(a,n)?C, sHeprus Koto-
[poit Q=5,7 maB. HaiiT KHHETHYECKYIO SHEPIHIO HEUTPOHA, BHUIETEBILETO MO/ MPSIMbIM YITIOM K HATIPABICHHIO [BH-
PKEHHS 0-4aCTHUIIBL.

Bnaners

OCHOBHBIMH METOJAMU
(hu3HUecKuX HCCIeI0Ba-
HHI{; HaBBIKAMH PabOTHI ¢
MOJIETISIMU, TIOCTAHOBKHU
MBICIIEHHOTO SKCIIEPUMEHT

Onenka c(hopMHPOBAaHHOCTH IUTAHUPYEMBIX PE3yJIbTaTOB O0YUCHHS IIPOBOJHUTCS IIPU BHIIOJIHEHNH J1Ja00PaTOPHBIX
[paboT, a TaKoKe MpuU peleHuH 3anad. [lepeueHs 3a1ay MpUBEICH BHIIIIE.

I Ipumepnuole pamopmvie p bl:

[IpuMeHeHre 3aKOHOB COXPAHEHHS ISl ONPEIENICHUs] CKOPOCTH II0JIeTa Myin

OrnpenienieHne MOMEHTOB MHEPIINH TeJI C TIOMOIIBIO KPYTHIIFHOTO MasTHHKA. [IpoBepka Teopemsr IlITeiinepa
HccnenoBanne BpalaTeIbHOTO ABIKEHHS TBEPAOTO Tela BOKPYT HEMOIBIKHOM OCH

Omnpenenenye XapaKTePUCTHK 3aTyXalOUIUX KoJIeOaHui (HH3UIEeCKOro MasiTHUKA

OmpenieneHne CKOPOCTH 3ByKa B BO3TyX€ METOIOM CTOSUEH BOITHBI

N3ydenne cTaTHCTHYECKHX 3aKOHOMEPHOCTEH

Onpenenenue K03 duieHTa BsI3KOCTH BO3/1yXa

. HccnenoBanne M3MEHEHHs TEMIIEPATYPHI B aIabaTHIECKOM ITPOIIECCE M onpeIeneHne KodpduimenTa
IMyaccona

PN RWNPE

9. ITpoBepka 3aK0oHa BO3pacTaHMs YHTPOIIMU B HEPABHOBECHOHU CHCTEME

10. OKCIepHMEHTAILHOE OIpeieNIeHHE Ia30BOM MOCTOSTHHOM

11. HccnenoBanne 3eKTpOCTaTHYECKOTO TI0JIS € MOMOIIBIO 30H/a

12. W3mepenne 21eKTpOoABMKYIIEH CUIIbI HCTOYHHMKA TOKA

13. lynTHpoBaHKHe MUIIHAMIIEPMETPA

14. N3mepenne eMKOCTell METOI0M MOCTHKOBOI CXEMBI M pacyeT eMKOCTHBIX COTPOTHBIICHHH B IIETISAX Mepe-
MEHHOTO TOKa

15. N3y4enne pe3oHaHCa HANPSHKEHHUH U OTIpeJIeieHHe HHIYKTUBHOCTH METOJIOM PE30HAHCA

16. OrnpeneneHne HHAYKTHBHOCTH KaTyIIKU M MarHUTHOM MPOHHUIIAEMOCTH (heppOMarHUTHOToTEa

17. Omnpenenenue paanyca KpUBU3HBI JMH3BI U TIOJIOCHI TIPOIMYCKAaHUs CBETOQMILTPA C MOMOIIBIO Kouerl Hpro-
[TOHa

18. HnTepdepomerprueckre N3MepeHns Ha ocHoBe onbita HOHra

19. OmnpeneneHie reOMeTpUIECKUX pa3MepoB MPU NOMOIIHU Oupu3mMbl Ppenens




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm

ITnanupyemvle peyromamol 00y4eHus

KoMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
20. OrmnpezeneHre IJIMHBI CBETOBOH BOJIHBI H XapaKTEPUCTHK AU(PPAKIIMOHHOMN PeIIeTKH
21. Usyuenue BHenHero hotodddexTa u onpeaeneHue noctosaHoi [Inanka
22. H3yuenue 3akoHOMEpHOCTEH anb(a-pacmana
23. V3yuenue raMmma-CIeKTpa paJuoaKTUBHOIO HCTOYHUKA
24. OrnpeneneHne MaKCHMAJIbHOI SHEPTUU GeTa-4acTHll U WICHTHOHKALMY PaMOAKTUBHbIX IIPENapaToB
3Harts: Bazosble ocHOBBI usnie- Ilepeuenb npumepHuIxX MmeopemuyecKux 60nPOCco8 K IK3ameHy
CKHX SIBJICHUH, JIEKAIIKE B 3ananue 1. 3anonHute TabauIyy « TOMOIOruM JOKAIBHBIX CETEi
OCHOBE pabOThI BHIYHCIIN- HasBanue
TENBHBIX MALUUH, CHCTEM, Tomosorum J1uHHA KoJu-Bo a0oHeHTOB IIpenMymecTBo 1 HEIOCTATKH

cereil U criocoOHOCTh MpHU-
MEHHTh UX Ha IPAKTHKE.
Crioco6B! HCTIONB30BAHUS
KOMITBIOTEPHBIX ¥ UH(}OP-
MAaIOHHBIX TEXHOJIOTHH.

IIpumepnsie npaxmuueckue 3a0aHUs 0N IKIAMEHA
- C MOMOIIBIO OAHO# M3 MOMCKOBBIX CHCTEM HaiiuTe HHPOPMALHIO O HECKOIBKUX CIIOC00aX XpaHeHHs HHGJpMALUH 1
3aHECHUTE e¢ B Ta0JIHUILy

- Ocyl1ecTBUTE MOUCK JpaiiBepa s 3TOro yCTpOUCTBa
- [pennoxure anbTepHATHBHBIC BAPHAHTHI TBEP/BIX JUCKOB B JAHHOI! [ICHOBOH KaTErOPHH C JIyHIIMMHU [IapaMeTpamMu

- C IOMOIIBIO OIHOI M3 HOMCKOBBIX CHCTEM HaiiuTe HHPOPMALUIO O JKECTKUX JUCKaX U IPOM3BECTH CPABHGHHE TaHHBIX
0 KaTeropusiM: EMKOCTb [TAMSITH, IEPBUYHAS [1aMsITh, BTOPUYHAS [1aMSITh, PE3EPBHOEC XPaHCHHE

3aoanusn na pewienue 3a0ay u3 nPodheccuoHaIbHON 001acmu, KOMRIEKCHbIE 3A0AHUA:
Byness! GpyHKUNH, OyIEBbI KOHCTAHTHI.

1. Jlormueckue omepaituu. Tabmuis! uctuaHoCcTH Mutst cTpenku [upca u ltpuxa Lleddepa
2. Ilo 3amaHHOl TaONHMIEe HCTHHHOCTU COCTaBHTH Jiorndeckue BelpaxkeHnHNs C/IH® u CKH®, 3areM MUHUMU3HPPBATE 9TH

BBIPAXKCHHSI.
X1 | X2 |X3|Y
IBBIYHCITHTENbBIC MAIIHMHBI, CHCTEMBI H
0 [0 |0 |O ceTn
0 |0 |1 |1
0 |1 |0 |oO
0 (1 |1 |1
1 10 |0 |O
1 10 |1 |0
1 |1 |0 |1
1 ]1 1 |1
Ymers: CamocToATenbHO aHaNM3H- | [Tepeuens npumepHbIX MeopemutecKux 60npocos K IK3ameny

pOBatTh Hay4HYIO IUTEPATy- | 3ananue 1. 3anomHnTe TabHIy «TOMOIOTHN JIOKATBHBIX CETEH»

py- Ha3Banue K 5 n
BBIABIATS (QH3HTECKYIO Tomonormu JnuHHa 0J1-B0 aGoHeHTOB IIpenMynIecTBO M HEOCTATKA




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIYP ITnanupyemvie pesyiomanmol 06yueHus PYKIyp .
KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl

CYILIHOCTb SIBJIEHUH U MPO-
L[ECCOB B BBIYHCIIUTEIBHBIX
MalluHaX U CUCTEeMaX,

CeTsAX pa3IuuHoOi (usHye- Hpumepubte npakmuuecKkue 3a0aHUs ONA IKIAMEHA

CKOI1 IPUPOJIBL. C MOMOIIIBIO OIHO#! M3 HOMCKOBBIX CHCTEM HaiiuTe HHPOPMALIMIO O HECKOIBKUX CII0c00ax XpaHeHHs: HHGJpMaLuy 1
BrinonHaTe npuMeHuTEb- 3aHECHTE ee B TabIuILy

HO K HUM [POCTBIE TEXHH- - OcylecTBUTE MOUCK JpaiiBepa I 3TOro yCTpoucTBa

YECKHUE PacyeThl. - IIpennoxure aabTepHATUBHBIE BAPUAHTHI TBEP/BIX JUCKOB B JIAHHOW LIEHOBOM KAaTErOPUH C JIYHLIMMH TapaMeTpaMu

- C TIOMOIIILIO0 OJTHOM M3 TIOUCKOBBIX CUCTEM HAWIUTE I/IHq)OpMaLIPI}O 0 KECTKUX NUCKaX U NMPOU3BECTHU CPABHEHUE TaHHBIX
110 KaTCTOPHAM: EMKOCTb IMaMATH, IEPBUYHASA [TAMATH, BTOPUYHAA IAMATb, PE3EPBHOC XPAHECHUE

3aoanusn na pewienue 3a0ay u3 nPoPheccuoHaIbHOU 001acm U, KOMNIEKCHbIE 3A0AHUA:
Byness! GpyHKUNH, OyIEBbI KOHCTAHTHI.

3. Jlornueckue onepaunu. Tabmuupr uctuHHOCTH 1tst ctpenku [Tupca u Ultpuxa [eddepa
4. Tlo 3agaHHO#l Ta0JIMIIE HICTUHHHOCTH COCTaBUTH Jiornueckue BoipakeHnHus CJH® u CKH®, 3aTeM MUHUMH3UPPBATH ITH

BBIPJKEHHSI.
X1 |X2 [X3]Y
0 |0 |0 |O
0 |0 |1 |1
0 |1 |0 |oO
0 (1 |1 (1
1 10 |0 |O
1 ]0 |1 |0
1 ]1 0 |1
1 11 J1 |1
Bnaners HHcTpyMeHTapueM s Ilepeuens npumepnvix meopemuuecKux 60npPoOCcos K IK3ameny
PEIICHUSA MATEMATUICCKUX | 3ananue 1. 3amomauTe Tabimiry «Tomonorum JoKaIbHBIX CeTer
1 GU3MYECKUX 3a/a4. HasBanue
Meronamu aHanmsa Gusn- Tononxornn Aouia o250 aGonerrron TIpemymectso i Heroctaii

YECKUX SIBJICHHI B BBIYHC-
JIUTENIBHBIX YCTPOUCTBAX U
cucTeMax; cpeJIcTBaMu
KOMITBIOTEPHOU TEXHUKH U
HNH(OPMALOHHBIX TEXHO-
JIOTHH.

MeToaukaMu BBITOTHEHUS
pacyeToB NPUMEHUTEIBHO K
HCIIOJIb30BAHMIO B BBIUUC-

Ipumepnvie npakmuueckue 3a0anus 04 IK3AMEHA
- C MOMOIIIBIO O/THOH U3 TIOMCKOBBIX CHCTEM HalIUTE MHPOPMALIMIO 0 HECKOJIBKHX CIOCO0aX XpaHeHHs HH(QpPMaIKHU U
3aHECHTE ee B TaOIHIy

- Ocyl1ecTBUTE MOUCK JpaiiBepa s 3TOr0 yCTPOUCTBA
- Ipennoxxute anbTepHATUBHBIC BAPUAHTHI TBEPABIX AUCKOB B JAHHOI IIGHOBOH KaTETOPHHU € IydIIHNMH IapaMeTpaMu

— C IOMOIIBIO OHO¥ M3 HOMCKOBBIX CHCTEM HaiiTuTe MHGOPMAIUIO 0 )KECTKUX JHCKAaX M MPOM3BECTH CPABHGHUE JIAHHBIX




CmpykmypHblil 91emMeHm
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CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

JIMTCIbHBIX MalllMHAX 1
CHUCTEMAX, CETAX.

II0 KaTeropusaM: EMKOCTb IaMSTH, IEPBUYHAS IAMSTh, BTOPUUHAsS IAMATh, PE3EPBHOE XpaHEHUE

3aoanun na pewienue 3a0ay u3 npogheccuoHanbHoi 001acmu, KOMRIEKCHbIE 3A0AHUA:

ByneBbl GyHKIMH, OyJIeBBI KOHCTAHTHI.

5. Jlornueckue onepaunu. Tabmuupl ucTuHHOCTH Jtst ctpenku [Tupca u ltpuxa [eddepa

6. TIlo 3amaHHOIi TabIMIlE HCTUHHOCTH COCTaBUTH Jornueckue BoipaxxeHnHus: CJIH® u CKH®, 3arem MUHUMU3UP
BBIPQXKCHHUSL.

X1 |X2 [X3]Y
0 [0 |O |O
0 (0 |1 |1
0 (1 |0 |oO
0 (1 |1 |1
1 (0 |0 |O
1 (0 |1 |O
1 (1 |0 |1
1 J1 1 |1

PBATh OTH

3HaTh

Teopernueckre OCHOBBI
(uznueckux MeToI0B HC-
CJIeIOBaHUs

OeHKa KOHEYHOT0 pesyiibTaTa npoBeJIeHHbIX u3MepeHm‘i

[ToHast MOrpemHoCTh U3MEPEHUH MOXKeT ObITh IPECTaBICHA B BULE:

Aé: — Afusmep + Aé:npu6opa

(Cnaraemble UMEIOT Pa3HOE 3HAUCHHE — U3MEPHUTEINIbHAS TOTPEITHOCTh MOXKET OBITh 0OJIbIIIE OTPEIIHOCTH TPUOOPOB,
1 HaoOopoT. LlenecooOpa3Ho OLEHNBATE ITOrPEIIHOCTD, BHOCHMYIO IPHOOPAaMH, Epe IIPOBEACHIEM H3MEPEHHH.
OrmeHKa BEJIMYMH COOTBETCTBYIOIINX IIOTPENTHOCTEH, TO3BOJISIET CIeaTh OIpeeNEHHbIe BEIBOIBI 0 paboTe mprbo-
IpOB (eciiu oHa BeMKa, TO MPUOOPHI HYXKHO 3aMEHUTH Ha 00JIee TOYHBIC) U 0 Ka4eCTBE M3MEpEHHUH (eciau e€ pa3mep
BEJIH, TO HEOOXOIMMO GoJiee TIATEeNFHO MPOBOANTE H3MEPEHNS, U YBEIMYHTh KOJINYEeCTBO onbIToB). Ecin morperm-
HOCTH NIPHMEPHO CPABHUMEI IPYT C APYTOM, TO PE3yJIbTAaThl U3MEPEHHI BIOJIHE YIOBICTBOPUTEIIBHBL.

TD€60BaHI/Iﬂ K OKPYTJICHHUIO pe3yJibTaTa.

[Mocrie 3aBepiICHHS H3MEPEHUI U IPOBEACHHS BBIYUCICHUH PyKOBOACTBYIOTCS CICAYIOIIMHY MPaBHUIaMU OKpPYTJIe-
HYIST:

1) ITpu okpyriaeHny NOTPenTHOCTH A& Hy)KHO OCTaBUTB OJIHY «3Ha4aIyo» udpy (OKpyrieHHe MPOBOIUTE
Bceraa B OOJBIIYIO CTOPOHY).

2) PesynbTaT £ N3MepeHuii OKpPYTISIETCs 10 TOTO paspsijia, B KOTOPOM COJEPIKHUTCS IOTPEIIHOCTb.

(OCHOBBI (h)H3UYECKOTO IKCIIEPUMEHTA H
IMETPOJIOTHH
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3)

B npomesxyTouHBIX pacyéTax ClieyeT MCIONIb30BaTh HA OJHY 3Hauallyto nudpy 6oibie

Ymersb

Hcnonb3oBaTh BO3MOXKHO-
CTH COBPEMCHHBIX METO/I0B
(hU3MYECKNX HUCCIIEIOBAHMIH
JUTSL peIeHuUsT PU3HYECKHX
3a1a4

OTBeThTE Ha BONPOCHI K KaXKIO0H JTabopaTopHOi pabore, 000CHOBAB CBOM OTBET.
VlabGoparopHast pabota Ne 1
«/I3MepeHue INHEHHBIX Pa3MEpPOB TBEP/BIX TEI METOAOM HEIOCPEACTBEHHO OLICHKID)

20. Yro Takoe pU3HIECKHN IKCIEPUMEHT?

21. UYro 3HAUNT: U3MEPHUTH HH3UUECKYIO BETHINHY?

22. IpsiMble M3MepeHHus — 9710 ...7

23. M3mepenust KOCBEHHBIE — 3TO ...7

24. Cucremarnyeckas ommoOKa BO3SHUKAET U3-3a...7

25. IMosiBneHns rpyOBIX OMHMOOK 3aBHCHT OT ...7

26. IIpomaxu B 9KCIIEPUMEHTE MOSBIIIOTCS H3-34. .. 7

27. Kaxk nmosiBistroTest cirydaifHble OIuoku?

28. Yro Takoe cpeqHEe 3HAUCHHE H3MEPAEMOI BETNIHHBI?

29. AOBCOIIOTHAS TOTPEIIHOCTD — 3TO ...?7 Exunuie! e€ n3mepeHus?

30. UYro Ha3bIBAIOT OTHOCUTEIILHOM HOTpenIHOCThI0? ExnHune! e€ n3meperus?

31. Dopmyra 1t HoxcYETa CPeAHEKBAAPATHIHON IIOTPEITHOCTH IIPU OJHOKPATHOM IIPSIMOM M3MEpEeHHN?
32. ®dopmyna [yis moacuéra CpeHEKBAIPATUYHON TOTPEITHOCTH MPSMBIX MHOTOKPATHBIX H3MEPEHUN?
33. OmnbKka KOCBEHHOTO M3MEPEHHUS TTOJICUUTHIBACTCS. . ..7

34. Hucnepcust — 310...7

35. JloBepuTeNbHbII HHTEPBAT — 3TO ...7

36. KaxoB Qu3nuecknii CMBICT TOBEPUTETHHON BEPOITHOCTH?

37. KoHneuHslii pe3ynbTaT H3MepeHuii 3aMiChIBaOT B BUJE ... 7

38. Yto Takoe mprOOpHast OMINOKA M OT Y€ro OHA 3aBUCHUT?

39. ITpuHIMI KHCTBUS M CXeMa YCTPOICTBa MITaHTeHIUPKYJISL. [T 9ero Ciry)kuT HOHIyc?

40. Hcnone3oBaHne HOHMYyca JUISt H3MEPEHMIT (Ha pUMepe ITaHTeHIPKYIIs).

41. Kak u3MepuTh BHyTpEeHHHE pa3Mepbl 00pasiia ¢ IOMOIIbIO I TAHT eHIUPKYJIsS?

42. Kak ycrpoen Mukpometp. UTo Takoe (ppHKIMOHHAS TOIOBKA?

43. Yemy paBHa IleHa JIeTIeHHUs Ha BTYJIKe MUKpoMeTpa? UeMy paBHa IieHa JeleHus Ha My(dTe MUKpoMeTpa?
44. KakoBo cmenienne 6apabana BJJ0JIb OCHOBHOM IIKAJIBbI IPU €T0 MOJIHOM 000opoTe?

45. PacckaxuTe METOIMKY M3MEPEHHIH ITMHBI C MOMOIIBI0 MUKpOMETpa?

JTaGoparopHas padota Ne 2

«Onpe;[eﬂem/le yI[eITBHOﬁ TETUIOEMKOCTH KUJAKOCTH KaJIOPUMETPUICCKUM METOLOM»

1. HaneBa}OT TpH TEIa OJIMHAKOBOM Macchl. Ha PUCYHKE HSOGpa)KeHBI rpaq)uku 3aBUCUMOCTH TEMIIEPATYPHI ITUX TEI OT
[BDEMCHH. C‘II/ITaFI, YTO KaXXKIOMY M3 HUX €KCCEKYHIHO IIEPEAABAIIOCH O/THO U TO K€ KOJIMYECTBO TEIUIOTHL, YKAXXUTE COOT-
[HOILICHWE MEXTY YACIBHBIMM TCIIOEMKOCTSIMH Cy, C2, C33TUX TEJI.
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T,KJI

1500

900

300

1] 1 2 £, d
l) Cz<Cr<C
2) Ci<Cr<C3
3) C1<C3<Cz
4) Cy<C3<Cy

2. AJIFOMHHHUEBYIO M CEpEOPSHYIO JIOKKH OIMHAKOBOM MAacChl OITYCTHIIM B KUIIATOK. Kakoe KOJIMYEeCcTBO TEIIOThI OHU
mosty4atr ot Bojpl?

1) OnuHaKoBoOE.

2) AJIOMHHIEBAs! JTOKKA TTOTY9UT OOJIbIIIEe KOJMYECTBO TEIUIOTHI.

3) CepeOpsiHas JTI0XKKa HOIYYHT OOJIbIIee KOJTNYECTBO TEIUIOTHI.

1. B uem ¢u3uueckuii CMBICT Takoi GH3HUECKON BEIMYHHBI KaK yIeIbHAs TEIIOEMKOCTD?

2. OT 4ero 3aBUCUT KOJINYECTBO TEILIOTHI, BBIACIIEMOE TEJIOM IIPU OAMHAKOBOH TemmepaType Harpea. bpy-

cku MeTauTnueckue. Macca — ofJMHaKOBasl.

Me 1 Ne 2 M3
1. Ecnn coo0muTh pa3HbIM KHIKOCTSIM PaBHOW Macchl (ITIOJCOTHETHOE MACIIO, BOAA M KEPOCHH) OAMHAKOBOE
KosmuecTBO TerioThl? Kakas n3 HUX HarpeeTcs MeHble?
2. B cocyzap! HanuT KUMSATOK. B mepBhIi coCy ] MOMECTHIIN TeNO CTAIbHON IMIHHID, B IPYTOM — METHBIH, B
[TpeTnii — >xene3HbIid. VIX Macchl OTMHAKOBEL. B KakoM M3 coCcyoB TeMIepaTypa BOABI IPU 3TOM MOHHU3UTCS OO0Mb-
mre?
3. ImHkoBBIi umuHAP Maccol 5 kr Harpenu Ha 10 °C. [Ipu 5ToM M3pacxo10BaIu KOJIUYECTBO TEIIOTH 20

kK. HaiiuTe yenpHyro TEMI0EMKOCTh IIMHKA?

i Tz
1) 4000 == 3) 200 ==

HH
2) 2000 —%_ 4) 400 2% _
Kr -0 Kr-°C
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9. HalinuTe ynenbHYIO TEIJIOEMKOCTb JIATYHH, €CJIU IIPU OCThIBAHMM JIATYHHOTO LiiiMHApa Maccoit 400 r. Ha 20 °C
BBIZIENISETCS KOJIMYECTBO TEIIOTHI 3,2 KIUK.

1k T

1) 4000 . °C 3) 400 %r.°C
T T
200 —— 4) 40 ——
S Kr-°C ‘ rr-°C

10. Yro o3HauaeT: yaeabHas TEII0eMKOCTh BoabI ¢ = 4190 x/(krK)?

JTabopaTopHast paborta Ne 3

«3y4eHne IeKTPOHHOro ocuuuiorpada

1. nst uero npenHa3HaueH ocuuiuiorpad?

2. UTo Ha3bIBaETCS HANPSHKEHHOCTHIO 3JIEKTPUUECKOro 1ouisi?

3. Uro Ha3bIBaeTCs IOTEHLUAIIOM HJIEKTPUYECKOTO MOJIst?

4. Uemy paBHa padoTa 2JIEKTPOCTATHIECKOTrO MOJIS?

5.KakoBa cBs3b HANPSDKEHHOCTU M PA3HOCTH MOTEHIIMAJIOB ISl OTHOPOJHOTO 110JIs?

6. KakiM 06pa3oM 2J1eKTpOCTATHIECKHIE MO H300PaKaroTCst rpapuuecKu.

7. Kak mpoBOASTCS CHIIOBBIE IMHUY HAIPSDKEHHOCTU U KaK CTPOSITCS SKBHIIOTEHIMAIBHEIE IOBEPXHOCTH?
8. Kak ycTpoeHa 31eKTpoHHO-TyueBas Tpyoka?

9. KakoBo yCTpOIHCTBO 1 Ha3HAUEHUE IEKTPOHHOM mymku? Kakum obpazom

PaccUUTBIBAETCS] CKOPOCTH JIEKTPOHOB Ha BBIXOJE M3 DJIEKTPOHHOM MyIIKH?

10.ITomyunTe 3aBUCUMOCTb CMELIEHUS TOUKH Ha SKpaHe OT BEIHUMHBI HAIPSDKEHUS, T0JaBaeMOr0 Ha OTKJIOHSIOIINE
[IACTHHBL.

11. /151 gero ciyuT reHepatop paszsepTok? Kakoa opma ero HampsnKeHus?

12. /17151 4ero Hy>kHa CHHXpOHM3al[Hs TeHepaTopa pa3BepTok?

13.Kak npoBOSITCS U3MEPEHHS aMILTUTY/] U TIEPUOJIOB IEPEMEHHBIX CUTHAIOB?

JTaGoparopnas padora Ne 4

«MeTOBI SKCIIEPUMEHTATLHOTO M TEOPETHYECKOT0 OPEIeIeHHs IEHTpa Mace (HHEPIMK) ¥ LIEHTpa TSHKECTI

1. Yro Ha3bIBAIOT EHTPOM Macc (MHEPLHH) H Kak OH HaxomuTcsi? UTo Takoe reoMeTpruIecKiid HeHTp GUryps?
[Mpyu KaKUX YCIOBUSX 9TU LEHTPHI COBIALAIOT?

2. Kaxk Bezmer ce0s Ten0, kK KOTOPOMY IPHIIOXKEHA CHIIA, JIMHUS ASHCTBYSI KOTOPOH HE MPOXOIUT Yepe3 LEHTp
mMacc?

3. JlaiiTe onmpenenenue meHTpa TSOKeCTH. [Ipemnoxkure crocoObl OIpeeneHus IOI0KEHHS [IEHTPA TKECTH.

4. ComocTaBbTe MOHSTHS «IIEHTP Macc» U «EHTP TSHKECTH». 3aBUCAT JIU ITH MOJIOKEHHS LIEHTPOB OT ITOJI0XKe-
HUS TeJla OTHOCUTENBHO 3eMitn?

5. Kak nonosxeHue 1eHTpa TSHKECTH BIMSET HAa YCTOWYUBOCTD Ten?

6. B kaKkoM IOJI0’KEHHH TENO YCTONUYHMBEE: TPY30BUK BE3ET CTANBHYIO IBYXTOHHYIO IUIUTY WIH TOT XK€ IrPy30-
BUK BE3€T JIBE TOHHBI CEHA; THMHACT JIeJIaeT CTOIMKY Ha KOJBIAX MM THMHACT BUCUT Ha KOJbIax?

7. Kak ompezensiercst paauyc-BeKTOp LEHTpa Mace (LEHTpa MHEPLUH) B KJIACCUYECKON MEXaHUKE JUIS OJTHO-
[POJTHOTO TeJa MPOM3BONIBHOM KOH(PUTYparmu?

8. UeMy paBeH cTaTUUECKUI MOMEHT Macchl BCel MEXaHUUECKOH CHCTEMBI?

9. Kax onpeensirotest KOOpAMHATSHI [IEHTPA MAacc TBEPAOTO T, COCTOSIIEI0 U3 IUCKPETHOTO YHCIIa MATePHU-
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aJIbHBIX TOYEK?

10. Kax onpenensiorest KoopauHaThI IEHTPa Macc TBEPAOro Teja, Macca KOTOPOro HEMpephIBHO pacipe/iesieHa
mo oobemy Tena?

11. Kax ompenensorest KoopauHaThI IEHTPa Macc TBEPAOTO Teja, COCTOAIIETO U3 HECKOIBKHX YacTei ¢ H3BECT-
HBIM PacIOIOKEHHEM UX LEHTPOB?

12. MeTop! OTpeeieHus] [IEHTPa MacC MaTepPUaIbHON CHCTEMBI.

JlaGoparopHast pabota Ne 5
«Onpenenenre ko3 HUIMEHTa MOIE3HOrO ASHCTBHS IPH MOIBEME TelTa 10 HAKJIOHHOM IUIOCKOCTH U KO (HIMEHTa TPEHHSI
CKOJIBKEHHUSI JIMHAMHYECKIM METOZIOM)

1. Yto TaKoe HAKJIOHHAS INIOCKOCTh?

2. Kax MOXHO TOOMTBCS YBEIMYEHHUS BBIMTPHIILIA B CUJIE, TIOMOIIBIO HAKIOHHOM IIOCKOCTH?
3. Yro06bl yBennuuTh KO3GBMHUIMEHT HOJIE3HOrO ACHCTBUS HAKIOHHON

MIOCKOCTH HYXHO ...7

4. B03MOXKHO JT OTHOBPEMEHHO H3MEHHTh KOI(HUIEHT

[10JIE3HOTO ACHCTBHUS  HAKJIOHHOM IUIOCKOCTH M BBIUIPBIII B CHJIE, OJIYYaeMblii C €€ HOMOLIBI0?

5. YeMmy paBHa M KaK HalpaBJIcHA CHJIA TPEHHUS CKONBKEHHUS?

6. Coopmynupyiite nepbiii 3akoH HpioToHa.

7. Coopmynupyiite BTopoii 3akoH HpioToHA.

8. Kakne cuibl JeficTBYIOT Ha TeJI0 Ha HAKJIOHHOM mockocTi? YeMy OHHM paBHBI M KaK HAlPaBIICHbI?
9. YeMy paBHBI IPOEKLIHHU ITUX CHI Ha KOOpAUHATHBIE OCH? OTBET CONPOBOAUTE PUCYHKOM.

10. OT 4ero 3aBHCHUT KOI(D(PUIHEHT TPEHHUSI CKONTbKEeHHs1? 3aBUCHT JIH OH OT CKOPOCTH ABrkeHust tena? Ot
Macchl Tena?

11. Haiinure Teopernueckyro 3aBucumoctb KI1J] HAKIIOHHOH IIIOCKOCTH OT YIJIa €€ HaKJIOHa.

12. B dem 3akii09aeTcst JaHHbBIA METO H3MepeHus KodhduineHTa tpenus?

13. Kax HaliTn cpeHee 3HaUE€HHE H3MEPSIEMON BETUUHHBI?

14. Kak HaiiTn abCONMOTHYIO M OTHOCUTEIBHYIO HOTPEITHOCTH H3MepEeHNs?

VlaGoparopHast padota Ne 6
«OrpezieneHne mokasaTess PETOMIICHHS CTEKIIay

Yro Takoe aOCOMIOTHBII I OTHOCHTENBHBIN IToKa3aTeny npenomiteHns? Kak ux onpenenurs?

Kak onpenenurts cMeleHne najaaromero gyya?

Kak MOXHO onpenenuTh MoKazaTenb MPeIOMIICHHS, HCIIONb3ys T€OMETPUI0

Yro Takoe GppPOHT BOIHBI U HOBEPXHOCTH?

. IToxa3aTens mpeIoMIeHUS CTeKIIa GOoJIbIIe oKa3aTes PEIOMICHNS BoIbL. Kak H3MeHseTcst yroi npeioM-
lIeHus1 JTy4a IpH Mepexoie U3 BOJbI B CTEKIO?

TEONE

6. Jlyd cBera nmpesioMmiIieTcsl Ha rpaHulle CTEKJIO — BO3yX. Kak cOOTHOCSTCS yroui majieHust ¥ yroi npesoM-
ieHus?
7. KakoB nmoka3zarelns npeinoMIeHHs CTEKIIa, €CITH YTroJl MaJACeHHs JIy4ei U3 BO3AyXa Ha CTEKIISIHHYIO ITACTHHKY

60°, a yroxn npenomsieHus - 30°.

Haiiure oTHOCHTENBHBIH MOKA3aTENh PEIOMIICHHS CPEIbl, €CITH T IAl0IINiA JIyd ¥ TPaHHI[A pa3Jiena Cpej
coctaBmnsiet yron 45°, a yron npenomiienust - 60°.
9. Jlyd u3 Bo3ayxa nepexoaut B ctekio. IIpn kakoM yriie majieHus Jyda yrod MaJeHNs PaBeH yriTy TperoMiie-
HUsA?
10. AOCOJIOTHBIH OKA3aTeNb MPEJIOMIICHHS BaKyyMa paBeH. .. 7
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11. B kaxkoii cpezie cBeT pacnpoCTpaHsIeTcst ¢ MAaKCUMalIbHOW CKOPOCThIO?

12. AbcomoTHBIH NokazaTens npejaomiaeHust Boapbl 1,33. C kakoi CKOPOCTBIO PacIpOCTPAHSAETCS CBET B 3TOH
bKUAKOCTH?

13. B kakoMm BelecTBe CBET PacIpOCTPaHsIETCs C MUHUMAIbHOM CKOPOCTBIO: B BO3lyX€, B BOJIE, B CTEKIIC, B
anmasze?

14. B xakoM BeImecTBe CBET UMeeT MaKCHMAJbHYIO JIMHY BOJIHEL B BO3AyX€, B BOZE, B CTEKIe, B anMase?

Bnaners Hagsikamu paboThl ¢ 060-  [[IpuMepHOe 3a1aHKe
pyAOBaHUEM, IPUMEHSIE- (OLIeHUTH TTOrPEeIIHOCTh Ipudopa
MBIM JIJIs IPOBEAEHUs hH- 5 _Tabmig 1
COJEOTHEIE HHCTPYMERTANEHEIE TIOTPEITHOCTH MPOC TERTITE
3UYECKUX DKCIIEPUMEHTOB, HIMEpHTENLHEE TpHG0pOE
METO/IaMH SKCTIEPHMEH- N | HsmepuTeneses npubop Ilpenen mu3- |Lesa ne- | AbcomoTHas
s MepEHHA nEHA HHCTHYMEH-
TaJIBHOT'O OIIPEACTICHUSA TANEHASL
XapaKTepUCTHK 00BEKTOB - TOTpENHAET,
Jlrmefka gepTéEHad mHoT- | Jo 20 cwm 1wt =01 11
1 PYMEHTATEHAT Ao slew [ 1wme +0, 1.1
Jolflcwm |lcm +0.5.c
2 JIeHTa HEMEPHTETEHAT 150w 0,5 cm 0,5 0w
3 Hemepurenesesi nomaEnp | Jo 250w | 1 wn +] nn
4 i 150 no 0.1 rov =+0,05 mma
5 Imponerp FER 0.00zma | +0.005 pma
H Feamen 4 H 01H £0,05H
7 i eCEl Oy iEHEe 2001 - +0,01r
& CepyHpoMen 0-30 rom | 0,3c +1 ¢ 2a 50 nom
] Tepuomerp mafopatopremd | 0-100°C 12 +1 50
10 e MemaTHECKIE 2 mn 0,1 mn +0,05 nn
11 WleHsypia MEMHIHECKAL 6 non 0,2 nn +0,15mm
3HaTh CoBpeMeHHBIE TEOpUH U Bonpocs! k 3adety no aucuumine: @XM30C

METOIbI (PU3HKO-
XUMHYECKUX HCCIIe/I0Ba-
HHUH, IPUMEHsIeMbIe JIs3a-
IIUTHI OKPYKAFOIIEH cpesibl

1.HaygHo-TexHHYeCKas peBOJIFOLHS, ObEM IIPOMBIIIICHHOTO IPOU3BOICTBA U aHTPOIIOTEHHOE 3arpsi3HEHHE OKPY-
bkaroreit cpenpl. MHOrooOpasie XMMHIECKUX BEIIECTB H COCANHEHHU, HCTONB3YEMBIX B COBPEMEHHBIX YCIOBUSIX
e TeILHOCTHU YenoBeka. KoHeUHEII 11e1eBoi IPOYKT IIPOU3BOACTBA U OTXOABL. BKIFOUeHHE OTXOIOB IPOU3BOJCT-
Ba 1 OBITOBBIX OTXOJOB B KPYTOBOPOT BEIEeCTB B pHpoe. ['obanbHas mpobiema 3arpsi3HeHNs OKpY)Karoliei cpe-
et (OC).

2.MepHI 110 0OecrIedeHNI0 KOHTPOIS 32 IPOMBIIUICHHBIMY BeIOpocamMu 3arpsi3Hsromux Bemects (3B). ITIK, BJK,
/IB. CaHuTapHO-THTHEHUYECKOE M YKOJIOTHYECKOE periiaMeHTupoBanue 3B B okpyxatomieid cpene. Kpurepuu

B dexTUBHOCTH pabOTHI aNIapaToB TSl OYHCTKU IPOMBIIIIEHHBIX Ta30BbIX BHIOPOCOB M cTOUHEIX Box oT 3B. KUIT. /I,
crcTeM 00e3BpEKHBaHMS.

3.Br160p MeTo1a 00e3BpEeXKUBAHMS M NepepabOTKH MPOMBINIICHHBIX OTX0/0B. J[Be OCHOBHBIE IPYIIIBI METOJIOB.
[TpuHIMIBI BBIOOpA METO/Ia U TEXHOJIOTHYECKOr0 00ECTICUEHH S TPOLECCOB 00e3BPEKUBAHMS U IIepepabOTKH Mpo-
MBIIIJIEHHBIX 0TX0/10B. CaHUTapHast OlleHKa ((GEKTUBHOCTH CHCTEM 00€3BPEXXKUBAHUS: CTENEHb 00E3BPEKUBAHUS
(KI1/T), TokcHKOIOrHYecKue IoKa3aTeNH - cCaHuTapHas 9 dexTuBHOCTE,(CD), 1 KoHTpoib 6rocepsr (KB). Crsizb
CO, Kb u KII/I.

4.06]11219[ XapaKTEpUCTHKA METO10B OﬁeSBpe)KI/IBaHI/Ii[ n nepepa6o‘n<n OTXO010B aHTpOl'lOFeHHOﬁ JACATCIBHOCTH. Kiac-
CI/I(i)]/IKaLII/Iﬂ METOAOB II0 KOHEYHOMY PE3yJIbTaTy IPOLECCOB OYUCTKU: PETCHEPALIMOHHBIC U NECTPYKTUBHBIC METOIBL

mepepaOoTKH MPOMBIILICHHBIX 0TX010B. IIpHHIMIE! BEIOOpa MeTofa 00€3BPEKHBAHUS MPOMBIIIICHHBIX OTXOHOB.

Du3rYecKre U XMMHYECKUE METOIBI 3alH-
[TBI OKpY>Karomieil cpespl
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IKoMIIeKCHBII HOIXO0 B OPraHH3aliH PAOOThl OYUCTHBIX COOPYIKEHHH TPOMBILIICHHBIX MPEANPHATUH H TOPOICKUX
XO3SICTB.

5.MeTozbl OT/IeIeHUs B3BELLIEHHBIX YaCTHI[: OTCTauBaHue, GUIbTPOBaHKE, ocaxaeHHe. OOIMe Gpusnyeckue npouec-
CBI U sIBJIEHUS], JIEXKAIL[e B OCHOBE METOJ0B OT/EJIECHHs B3BEIIEHHbIX YacTHLl. Vcnoabp30BaHNe HCKYCCTBEHHO CO3/a-
BaeMBIX CHJIOBBIX MOJIeH. ["paHyToMeTpuuecKuii cocTaB TBepAbIX YacTHl]. CeNMEHTAalOHbII AUaMeTp U BIMSHUE
UTMCIIEPCHOCTH B3BELIEHHBIX YAaCTHUIl HA CKOPOCTh CEIMMEHTAlMOHHOro npouecca. OuuCTKa ra3oB OT HbLIH.

6.IIpencTaBieHHe O CTOYHBIX BOJaX. Y JaJeHHe B3BENICHHBIX YaCTUI H3 CTOUHBIX BoA. [IpornexuBaHue, oTcTanBa-
Hie, GHIbTPOBaHKE. Y CTAHOBKH IS OYMCTKHA CTOYHBIX BOJ OT MEIKOANCIICPCHOM B3BeIeHHON (a3bl. PH3uKo-
XUMHYECKHE METO/IbI BO3JICHCTBIS Ha pa3/ieieMble CHCTEMbI, YCKOPSIOIIHE TIPOLIECCHI OT/CICHHS B3BEIICHHBIX
YACTUIl OT BOXHOM CPEMbI.

7.DIOTAMOHHEIN POLIECC U ero (Hu3nuydecKas mpupoaa. MexaHu3M dJIeMEHTapHOTO akTa (hJIOTAIIHOHHOTO MPOoLecca.
[Mpencrasienne o THAPOPHUILHOCTH U THAPOGOOHOCTH CMaYMBaEMbIX MOBEpXHOCTEH. CrIocoOb! (hroTarmoHHON
o6paboTku cTtounsix Boa. Hanophast u BakyymHast (irotanust. [IoHATHE 0 XUMHYECKO#, OHOTOTHIECKON U DIEKTPO-
broTaumm.

8.MeTozbl YKPYHHEHHS B3BEIICHHBIX YAaCTHIL: KOATYIIALHA U (IIOKYAIUs. METO/bI KOAry/IsLUOHHOH OYMCTKH
ctounbix Boa. Koarymsauts! u dokyssaTel. OOIie cXeMbl pa3aeneH s TBEPABIX, KUAKUX U ra3000pa3ubix (a3 ¢
MCTIONB30BaHNEM KOATyJITHTOB U (DIIOKYJISTHTOB.

9.Co3/1aHKe UCKYCCTBEHHBIX CHIIOBBIX MOJIEH Ui OYUCTKU ra30B OT TBEPBIX YACTHUIL. DIIEKTPUYECKUH METO OYHU-
cTKH ra3oB. DusHYeckue SBICHHS, IPOLECCH U 3aKOHOMEPHOCTH, JISKAIIAE B OCHOBE METOAA. DIEKTPOPUIBTPEI H
MX OpUHLKI AeiicTBUA. [IpuMeHeHne MarHUTHBIX MOJIEH ISt OUMCTKH MPOMBIIIIEHHBIX BEIOPOCOB OT B3BEIICHHBIX

yacTHILl. 3aKOHbI MArHUTOAMHAMMKY, JISKAI[e B OCHOBE MeTO/a. JlIOCTOMHCTBA M HEJTOCTATKH AJIEKTPUYECKOTO U

MarHUTHOTO METOJTOB.

10.YpTpa3ByKoBoi MeTO 00pabOTKH ra30B U XKMIKOCTEH. Y CTOHYMBBIE SMYJILCHN HECMEIINBAIOIINXCS KUIAKO-
cTeil. Mi3mMenpueHne TBEpABIX TEN, JUCTIEPIUPOBAHNE KUIKOCTEH B razax ¢ odpa3oBanueM asposoneit. Koarymsamus
la3posorteit u B3Beceil ¢ obpazoBaHHeM ocanka. D(PQEeKTHI, COMPOBOXKAAIONINE TIPOXOXKIACHIE Y3 depe3 JUCTIeprupo-
BaHHBIC Cpe/IbI: Aerasarys, 11 dy3nOHHbIC M COPOIIMOHHBIC POLECCHI.

11.'oMoreHHbIE U reTeporeHHsle cucreMsl. MctunHble pacTBopsl. CocTaB pacTBopoB. KoMmoHeHTsI pacTBopa. I1o-
HSITHE O PaCTBOPUMOCTH BelecTB. HachlIeHHbIH, HeHACHIIEHHBIH, IIepechIeHHbIH pacTBopbl. KomudecTBeHHbIE
CIIOCOOBI BBIPaXKEHHS COCTaBa pacTBOPOB. [IpakTHyeckre MOTpeOHOCTH U MHOr000pa3ne Crioco00B BBEIPAKEHUS
KOHLeHTpauil. JlucriepcHblie cuctemMbl. CTENeHb TUCIIEPCHOCTH cUCTeMBbl. KoutonHble CUCTEMBL. Y CTOHYMBOCTD
KOJUTOHIHBIX CUCTEM.

12.0611ast XapaKTepUCTHKA PEreHepalHoOHHBIX METOIOB MepepaboTKH 0TX010B: JlecopOims. PH3HKO-XUMUIECKHE
[IPOIIECCHI M 3aKOHOMEPHOCTH, JISKAIIIe B OCHOBE 3TOro MeTozia. Kputudeckas temmepatypa pactBopenus. Pactso-
[pumocTh ra3oB. 3akoH ['eHpu. [ToHsTHE 0 MapUUaNbLHOM AaBlieHHU. 3aKkoH JlanbToHa. Y [aleHHe JeTYYuX COeIuHe-
HMi{ 3 CTOYHBIX BOJ METO/IOM IECOPOLIHH.

13.PereHepanionHbIe METO/IBI HEPEPAOOTKN OTXO0B: DKCTPAaKIMsA. 3aKOHOMEPHOCTH, JISXKAIINE B OCHOBE MpoIiecca
PKCTparupoBaHus. 3aKOH pacrpeseneHus 1 Ko3pduienT pacnpeneneHns. XXuakoctHas skcTpakuus. Pacuerst npu

MHOTOCTYIIEHYaTOM IIPOIIecCe PKCTPAarupoBanus. KoHIEHTpalOHHbIN MpeieN peHTa0eIbHOCTH n3BIeyeHus. Oun-
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CTKa CTOYHBIX BOJI IIOCPEJCTBOM MHOIOCTaIMHHOM SKCTpaKMU. TpeOoBaHUs K SKCTPAreHTY.

14.Texnonorus nepepaboTku oTpadorasiero sinepHoro tommmsa (OST). DKkCTpakIMOHHBIM METO U3BICUCHUS
mpoaykToB nepepabotku OST Ha xumMuueckux npeanpusaTusx. CoBpeMeHHbIe MPOOIeMbl HAKOIUICHUS U Iepepa-
60Tkn OST 1 pagnoakTHBHBIX OTXOHOB. OTKPBITHII M 3aMKHYTHIH IHKIIBI epepadotku OST.

15.PereneparioHHbIe METOIBI epepaboTKu 0TX0n0B: OOpaTHbIi ocMoc, yabrpadunbrpoBanue. JAuddysus B pac-

rBopax. [Tonsitie 06 ocmoce. OcMotuyeckoe aaBneHune. 3akoH Bant-I'odda. 3akoHOMEpHOCTH, JIexKalle B OCHOBE
MeTozia 0OpaTHOro ocMoca. MeMOpaHb! ¥ TpeOOoBaHMU, IpeAbsBIsIeMble K HUM. CeIeKTHBHOCTD H IIPOHUIIAEMOCTh
MeMOpaH.

16.PereHeparoHHEIE METO/IBI ITepepabOTKH OTXOHOB: Ancopoims. Puzndeckye 3aKOHOMEPHOCTH, JIEKaIIHe B
ocHOBE siBIeHHs ancopOuuu. COCTaB MOBEPXHOCTHOTO CJIOS M M30BITOYHbIE XapaKTePHCTHYECKUE BeIMYHHbL. DyH-
TaMEHTaJIbHOE YPaBHEHUE TEPMOJMHAMUKHU U TIOBEPXHOCTHOE HaTshkeHue. Vi3oTepmsl agcopbuuu ['nb6ca u JIrn-
rMiopa. II0oBepXHOCTHO-aKTHBHEIE U TOBEPXHOCTHO-NHAKTHUBHEIE BellecTBa. HenoHoreHusle n nonorennsle [TAB.
ICxopocTb acopOLMK U pereHepanus aacopOeHTa. Anmnaparsl Ui IPOBEIESHH IpoLecca aJAcopOLru.

17.PerenepalilioHHbBIC METO/IBI TIEPEpabOTKU O0TX010B: VOHHBINH 00MeH. MexaHH3Mbl OOMEHHBIX PEaKIMil U pereHe-
[palysi KATHOHUTOB U AHUOHUTOB. Psi/Ibl CEJIEKTUBHOCTH JJIsl KATUOHOB M aHUOHOB. Heopranuueckue u opraHuyeckue
nmpupoiHbie HOHUTBI. CUHTETHYECKHE HOHUTHL. LK paboThl FOHOOOMEHHOTO armapara.

18.PerenepariionHbie METO/bI NepepaboTKH 0TX0/10B: Dusnueckas abcopOims 1 xeMocopOuus. MexaHu3M U CTauH|
aGcopOIOHHOTO Mpoliecca. Pa30MKHYThIE M IIMPKYJISIMOHHBIE IPOLECCH a0COPOIIMOHHON OUMCTKH ra3oB. AGCop-
6eHTEI. MexaHU3M Ipoliecca XeMOCOPOIMY ¥ €T0 MPUHIMIHAIBHOE OTIHIHE OT (pu3ndeckoit copouym. dusnko-
XHMHYECKHE 3aKOHOMEPHOCTH, JISXKAIIIE B OCHOBE PAOOTHI OYUCTHBIX a0COPOIIMOHHBIX YCTAHOBOK U HHIWBHIYallb-
HBIX CPECTB 3auThl. [IpoTHBOTa3.

19.PereneparnonHbIe METOMEI TepepaboTKn 0TX010B: Ileperonka n pexrudukamys. PU3HKO-XUMUYECKHE 3aKOHO-
IMepHOCTH, JieXamue B ocHoBe MeToa. PyHnamenTanbHoe ypaBHeHre Knanelipona - Knaysuyca. IIpencrasnenue o
KPUOCKOIINHY 1 30yImMocKonyy. Pa3mmaHble pexXUMBI IEPETOHKH: MPOCTast IIEPEroHKa, 3BaIOpaIns, a3e0TPOITHAS
meperonka, pekTuduKanys. PexTindukanoHAbIe KOJTOHHBL. 3aKOHOMEPHOCTH TETUIO- U MacCOOOMEHa, JIeXKallue B
ocHOBE PabOTHI PeKTH(QUKAIIMOHHBIX KOJIOHH.

20.PereHepaniioHHbIe METO/IBI IepepaboTkn oTx010B: KoHneHTpuposanue. PactBopumocts Bemmects. CriocoOs!
M3MEHEHHUs PACTBOPMMOCTH BELIECTB. 3aBUCUMOCTh PACTBOPHMOCTH BEIECTB OT TEMIIEpaTyphl. MeTo/Ibl KOHIIEH-
[rpupoBanms. PU3NKO-XMMUYECKHE 3aKOHOMEPHOCTH, JIe)KaIIlle B OCHOBE IPOIIECCOB BHINAPUBAHNUS, 00pa30BaHUs
KPUCTAJIOTHPATOB, BBIMOpaXHBaHMs. DaKTOPEI, ONPEIeNIAIoIIe BEIOOP METO/Ia KOHIIEHTPUPOBAHUS PacTBOPEH-
HBIX B CTOYHBIX BOJAX BEHIECTB. ANMapaThl OrPYKHOTO TOPEHHs U KPUCTAIOTHAPATHBIE YCTAHOBKH.

21./lecTpyKTHBHbIE METOABI ITepepaboOTKH 0TX0A0B. O6IIHe GHU3NKO-XUMHIECKHEe TPHHIUITBI H 3aKOHOMEPHOCTH,
ITexcarie B OCHOBE METOJIOB JeCTPYKTUBHOH HepepaboTku 0TX010B. Bribop MeTona. MeTobl 00e3BpeXUBaHUS U
mepepaOoTKH 0CAAKOB. Y THIM3ANNs, TepepaboTKa, CKIAIMPOBAHNE U 3aXOpPOHEHHE. X03sHCTBEHHOE IPUMEHEHUE
l0ca/IkOB, IOJIYUSHHBIX IPH IepepaboTKe U 00e3BPEIKMBAHUH CTOUHBIX BOJ H Ta30B, COJAEPIKAIUX HEOPTaHUIECKUE U
OpraHMYECKHE COSTUHECHHS U UX CMECH. Y TOOpEHH.

22.JlecTpyKTHBHBIE METOIBI TIepepaboTkn oTX010B: HelTpamsanus. dusnko-xumuyeckas cytb Merona. [Tonstue o

mokasarene pH. llkana pH. Kucnble, HeliTpanbHble U mieiaouHble cpeibl. CriocoObl HeHTpaIn3aluy COSTMHEHUH U
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cpen: HeUTpanu3alHs CMEIeHHeM, HelTpaiau3anus GuibTpoBanueM. OCOOCHHOCTH NPUMEHEHUST METOIa sk
HeHTpaIn3alMi CTOYHBIX BOJ XUMHUYECKUX IIPOU3BOJICTB.

23./lecTpyKTHBHBIE METOABI epepaboTku 0TX0xoB: OOpa3oBaHKEe 0CAIKOB U BoccTaHOBIeHHE. DU3HKO-
XMMHYECKHUE MPOLIECChl M XMMUYECKUE PEaKIiy, JieXkallue B OCHOBE MeTo0B. IIpoliecch BOCCTaHOBIICHHS XpOMa,
[PTYTH, MBIIIBSKA. DK30TePMUYECKUE PEAKI[HH OYUCTKH I'a30B OT OKCHAOB a30Ta. [IpuMeHeHne MeTonoB 00pa3oBaHus]
0CaJIKOB M BOCCTAHOBJICHHMS /ISl OYUCTKH IPOMBILIICHHBIX BBIOPOCOB IPOM3BO/CTB CHHTETUYECKUX MAaTEPHAIIOB 1
[OJIMMEPOB.

24.JlecTpyKTHBHBIE METO/IBI IEPEPAOOTKU O0TX010B: OKUCICHHE COCMHEHUI XMMUYECKUMHU peareHTamu. [Iporecchbl
OKHCIICHHSI ¥ BOCCTAHOBJICHUS U XUMUUYECKHE 3aKOHOMEPHOCTH, JIeKalIKe B UX ocHOBe. [IpHHIUIEI BBIOOpa OKUCIH-

[TeJIst 1 DKOJIOTUUEeCKIe TpeOOBaHNs, IpeabsIBIsIeMble K peareHTy. OKHCIeHHe KHCIOpPOJOM Bo3xayxa. OkucieHne
ICBOOOIHBIM M CBA3aHHBIM "aKTUBHBIM" XJI0poM. ToBapHast XynopHas u3BecTb. OKUCIEHUE EPEKUCHIO BOAOPOA.
TBepubie okucnureny. O30HUPOBAHHE U IEPCHEKTUBBI PA3BUTUSI TON TEXHOJIOTUH VISl OYHCTKH CTOYHBIX BOJ.

25.JlecTpyKTHBHBIE METOABI MEPEPAOOTKH OTXO0B: DICKTPOXHUMHYECKas ourcTKa. DU3nIecKkre 3aKOHbI H (PUHKO-
XUMHYECKUE 3aKOHOMEPHOCTH, JISKAIKe B OCHOBE MeTo/a. [Iporecchl aHOHOTO OKUCIICHHS U KaTOIHOTO BOCCTa-
HOBJICHUSI BEIECTB. DIEKTPOANAIN3. AHOTHOE OKHCIICHIE INaHUIOB U ()eHOJIOB B CTOYHBIX Bogax. KaromgHoe Boc-
CTAaHOBJICHHE HOHOB TSDKEJIBIX METAILIOB M X PEKYIIEpUPOBaHHE. DNEKTPOXUMUUYECKAs OYHCTKA CTOYHBIX BOJ OT
HUTpocoeMHeHnH. HenoctaTku MeTo1a 3J1eKTPOXUMHYECKONW OUUCTKH.

26./lecTpyKTHBHBIE METOIBI TEPEePabOTKU O0TX0/10B: buoxumuyeckas ouncrka. Juddy3nonHbe 1 KUHETHYECKHE
(baxTOpBI. A3pOOHBIE U aHAIPOOHBIE MPOIIECCH. APPOTEHKH M MeTaHTeHKU. TepMmoduiabHoe cOpakuBanue. buo-
(brbTpe1. OKHcMTENBHBIE NPy Rl 1 BogoeMsl. [Tokasatenn BITK u XITK. MexaHn3M OHOXNMIYECKOTO OKHCIICHUS.
AHabonuuecKUe H KaTaboIHMIecKre BHyTPHKICTOUHbIE IPEBPAIEHH. Y CIIOBUS ONTUMU3ALUN OHOXUMUYECKUX
mporeccoB. Ocafky B3BELICHHBIX BEIECTB U AKTHBHBIN HIL.

27.JlecTpyKTHBHBIE METOABI ITepepabOTKH OTX00B: Papnarmonnoe okucinenne. dusnyeckne 1 XUMAYECKHE 3aK0-
[HOMEPHOCTH, JIXKAII[He B OCHOBE MeTo1a. VOHHU3Mpyoliiee H3TydeHHe U €ro BHIbL. YCIOBHS MONHOTHI Pa3I0iKeHHs
coemmuenuii. HemocraTkn Metona. OCHOBHBIE IPHEMBI Pa0OTHI € PaHOaKTHBHBIMHA BEIECTBAMH, H3TyJalOIIMH
mpruOOpaMy U MPOMBIIIICHHBIMU YCTaHOBKaMH. TeXHHKa 0e30IIaCHOCTH IPH paboTe B yCIIOBHSX ITOBBIIICHHOH pa-
Iray. DKCIO3UIIMOHHAS /1032 00y4eHHs U e 0€301acHbIe HOPMBI.

28.JlecTpyKTHBHEIE METOABI ITepepabOTKH OTXOIO0B: TepMHYECKHI U KaTAIMTHISCKHI METOIbI 00e3BPEKIBAHNS.
ICrioco0b! kitaccu(uKauy METOJI0B TEPMUYECKOT0 OKUCIeHH. OrHeBoe 00e3BPEKMBAHIE U YCIIOBUS IPOTEKAHUS
OKHCITUTEIEHO-BOCCTAHOBHTENBHBIX PEaKIMi. MeTo BBICOKOTEMITEpaTypHOi MUHepaIu3auy (kuakodasHoe OKuc-
leHue). Y coBUs MOMHOTH 00€3BpEKUBaHUS. MeTO/ KaTaTuTHIECKOr0 00E3BPEIKMBAHNS Ta30BbIX 0TX0A0B. OTpaB-
ITeHne KaTanu3aTopa.

29.ITpremsl Oe30macHo paboTHI B 1a00paTopHu (HU3UKO-XMMHIECKOro aHamu3a. [IpaBuiia oOpamieHus ¢ XuMude-
ckuMu peakTnBamu. YrncTtora peaktBoB. [IpaBra XxpaHeHHS! XUMHYECKHX PeakTHBOB. TeXHMKa 6e30MacHOCTH IPH
[paboTe ¢ BEICOKO KOPPO3HOHHBIMHU peareHTaMHy, JICTYUHMH, JBIMSIIHMHE U STOBHTHIMA BelllecTBaMHU. KHCIIOTEI 1
mrenoun. IlepBast MOMOIIb IPH XUMHYIECKHX 0XKOTax.

30.IIprems! Ge3omacHoi paboTHI B Tab0paTOpHH (PU3MKO-XUMHIECKOTO aHaM3a. TeXHnKa 6e30ITacHOCTH 1 HoXkKap-
HOIT Ge3omacHoCTH IpH padoTe ¢ roprounmMu xuakoctTsiMu (1K) u erko BocrtamensieMbiMu sxuakoctsiMu (JIBXK) n

BemecTBamu. CpencTsa U IpaBmiIa HOXKAPOTyIIeHUsT. OTHETYIIHTENb, €r0 YCTPOHCTBO U IPHMEHEHHE.
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3 1.I1puemsl Ge3omacHoi paboThI B 1abopaTopui HH3UKO-XUMUYECKOro aHanu3a. [IpaBiia oOpaleHus co CTEKIOM U
cTeKIITHHBIMU IprOopamu. YnctoTa mocyasl. MbiTbe nocysl. [IpaBuna xpaHeHHs: XUMUYECKOH MOCy bl Bisiaue
CTENeHH ee YHCTOThI Ha Pe3y/IbTaThl XUMHUYECKOro aHanu3a. TexHnka 06e30MacHOCTH P paboTe ¢ XPOMOBOH cMe-
cbto. ITepBast momolIb IpH Mope3ax.

32.Ilpuemsl Ge3omacHOi paboThI B 1a00paTopui HH3UKO-XHUMHYECKOro aHanu3a. PaboTa ¢ anmaparaMu ist BBICO-
KOTEMIIEpaTypHbIX POLECCOB. Y CTAHOBKA ISl AUCTHILLILIMY. [1epBasi IOMOLLb [IPH TEPMHYECKOM OXKOTe.

33.IIpuemsl Ge30macHoi paboThI B 1abopaTopui (HH3UKO-XUMUYECKOro aHanm3a. TexHuka 6e30macHoCTH mpu pabo-
Te C JICTY4YUMH, JbIMSAIIMMHU U SIA0OBUTHIMHU BelecTBaMu. [IpUTOYHO-BBITSDKHAS BEHTIIIALMS. BoiTsikHoi mkad. [Tep-
Basi IOMOILb IIPY XHUMHUYECKOM OTPaBJICHUH.

34 Ilpuemsl Ge30macHoi paboThI B TabopaTopri HH3UKO-XUMHUYECKOro aHann3a. [[preMsl 1 IpaBHiIa OKa3aHuUs
epBoii ITOMOIIY IIPH TEPMUYECKUX ¥ XUMHIUYECKHX oxorax. [IpaBuiia moBeieHuUst IpH MO JaHUH SIKHX BEIIECTB Ha
KOXY MJIH CIM3HUCTYIO 000JIOUKY IJ1a3.

35.IIpremsl 6e3omacHoi paboThI B TabopaTopuy (PU3MKO-XUMHIECKOT0 aHamu3a. IIpaBuia a5ekTpo6e30nacHoCTH.
[IpaBuiia pabOThI C AIEKTPUYECKUMHU U HIIEKTPOHATPEBATENbHBIMU TprOOopamu. [lepBast moMoLb IPU MOPaKEHUH
PIIEKTPUYECKUM TOKOM.

36.Texnuka 6e30macHOCTH NpU padoTe B 1a00PaTOPUN XUMUYECKOTO aHAIM3a: O0IINE MOTOKEHUS TEXHUKU 030~
[TaCHOCTH TIPH paboTe B 1abOpaTOPUM XUMHYECKOT0 aHanu3a. MeInIIHCKas alnTedka MepBOi MOMOIIH, €€ COCTaB U
Ha3HAYCHHE.

YMets

IIpumeHsaTH COBpEMEHHBIE
(hU3HKO-XUMHYECKHE METO-
JIbI UCCIIEIOBAHMI JJ1s1
3aIIUTHI OKpYXKaromieit
Cpezbl B CTaHJAPTHBIX U HE
CTaHIAPTHBIX YCIOBHIX

I TpuMepHEIi epedeHs TeEM JOKIIaJ0B

1. Obvexm uzyuenus pusueckoll IKOI02UU.

2. Pasnoobpasue scuseix opeanuzmos u nesxcusoli mamepuu. OKONO3EMHOE U KOCMUYECKOe NPOCIPAHCMEO.
3. Dusuyeckue nosbl.

4. Conneuno-3emmbie ces3u.

5. I'nasneie acnexmol cospementbix enobanshvix npobnem. Cocmasnsioujue IK0I02UIECKO20 KPUSUCA.
6. Ocnosnoti kodexc s3aumoommnoutenuii P®, uenosexa, obuecmea u npupoonoii cpeoul.

7. I'nasnasn 3a0aua npobremvt oxpanvt OC.

8. U3 mexnozenno2o npoucxoxcoenus.

9. Dusuueckoe u buoI02UNECKOE NOHAMUE 36YKA. 3AKOHOMEPHOCHIU 80HOBLIX NPOYECCOS.

10. Memoo Dypve 6 pazeumuu meopuu 36yKd.

11. Ob6vexmugHble U cyObeKmugHbvle aKyCmuieckue XapaKkmepucmuxu.

12. Onpedenenue ckopocmu 38yKa 6 2a3ax, HCUOKOCMAX U MBEEPObIX MENAX.

13. Crayox ynnomuenusi 8 yOapHoul oJHe.

14. 3sykoeoe none. Unghpaszeyx u yrompasseyx.

15. Texnuueckue uiymbl t UX HOPMUPOBAHIUE.

16. Axycmuueckuii cuenan. Yucno Maxa.

17. Yoapuas eonna.

18. Bubpayus. Buonozuueckoe Oeticmeue subpayuu. Bubpozauierue u ubpou3onayusl.

19. Teopus 21exmpomaznemuzma.

20. DnexmpomazHumuvie 80HbI.

21. Paouoeonnoi.
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22. Dnexmpomacnumuvie RO,

23. Texnuxa CBY. Paouocnexmpockonusi.

24. Ochosvl onmuku. Qusuieckds onmuxa.

25. Tpumenenue CBY uznyuenuil.

26. Cmapenue nonumepos noo deticmeuem CBY usnyuenuil.

27. [eomazrummoe noze u HcusHo.

28. Kocmoc u buocepa.

29. Meouko-6uonocuyeckue acnekmul U3Ly4eHutl HUKOU uHmencugnocmu. Boanvl u knemxka.
30. Cpedcmea 3auumol 8 pasIuyHbIX OMPACISX NPOMBILUIEHHOCTU.

31. Dnexmpomaznumnoe 3azpasznerue OC.

32. Oyenka onacHocmu 8030eicmsus INeKMpOMASHUMHBIX NOJlell MeXHOZEHHOU NPUPOObL HA YeNo6eKd.
33. Besonacrnocmy sicuznedesmensrocmu.

34. DHepeemuyeckue ypo6HU MONIEKYbL.

35. Cnexmpeol.

36. Jlazepul.

37. Keanmosas onmuxa.

38. Cmpykmypa amoma u MoJeK)ibl.

39. HK-cnekmpol COMCHbIX MOJEKYIL.

40. Cucmembl menniosUOeHUs.

41. Paccesnue snekmpomazHumHo20 usny4eHus..

42. Asposonu — neliu, Obimbl U mymarsl. Pomosiekmporuvle npubOpbL.

43. Cmpamezus 3awumust OC om 31eKmpoMacHUMHO20 3a2PA3HEHUSL.

44. DHepeus, s3umponus, cpeda 0OUmMaHus.

45. Buonozuueckuii nopsao0ox, cmpykmypa u neycmouyugoCntb.

46. Juccunamusnvie cmpykmypul u npobiema Ouon02ueckozo Gopmoobpazosanus.
47. Cunepzemuxa.

48. Hepapxus ne ycmouuugocmeil 6 CamoopeaHusyOWUxcs CUCmemax.

49. Ilpoyeccwr 6 ceocepe.

50. Qusuxa niasmo.

51. Hmnyrvcnvie UC. Monexynsipuas gpomobuonocus.

52. Ienemuueckue u gpusuonoeuueckue sgpgexmoi deticmeusi Y P-paduayuu.

53. Ammocpeprulil 030H.

54. Baxkyymmvie pomoanexkmponnvie npubopul. Paduoaxmuenuiii pacnao.

55. Buympennee u snewnee obnyuenusi.

56. Paouoaxmusroe ponosoe usnyuenue.

57. Jlyuesas 6onesno.

58. Cnocobbvl paduayuonnou 3auumol.

59. IIpobaema nepepabomKu u 3axopoHeHUs: OMX0008 XUMULECKOU NPOMBIULIEHHOCU U OMPAOOMAHHO20
l10epHozo monausa.

60. Oxpana mpyoa u cpeocmea 3auumal.

Bnaners

DUZUKO-XUMUICCKIMH
METOJaMU KOHTPOJISL OKpPY-
JKaroIel cpeJibl

3ajianus Ha peleHne 3a1a4 U3 NpodecCHOHANBHOI 00IacTH, KOMIUIEKCHBIC 3a/IaHHs Ha H3y4eHHEe HOPMATUBHON
ITOKyMEHTALIUI
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* CanlluH 2.1.4.1074-01 «IIutbeBast Boga. [urmennueckue
TpeGoBaHHs K KadeCTBY BOJIEI LIEHTPATH30BAHHBIX CHCTEM ITHTh-
eBoro BojlocHaOxenuss. Kontpons kavectsa. [urmennmseckne
tpeGoBanus K obecredeHiio 6e30I1aCHOCTH CHCTEM TOPSYEro Bo-
nocHabKeHHs>;

* CanllnH 2.1.4.1110-02 «30HbI cCAaHUTAPHOIT OXPAaHBI HCTOY-
HUKOB BOJOCHA0KEHHs M BOJIOIIPOBO/IOB ITHTBEBOIO HASHAYEHHSI;

« CaulluH 3.2.3215-14 «ITpodurakTnka napasurapusix 60-
nesneil Ha TeppuTopun Poccuiickoii Mexepatimy;

« TH' 2.1.5.689-98 «IIpenensHo OMyCTHMBIE KOHIEHTpa-
mun ([IJIK) XuMuuecKuX BelecTs B BoJe BOAHLIX 0OBEKTOB X0-
3AHCTBEHHO-ITHTBEBOTO ¥ KYJIbTYPHO-GBITOBOIO BOAOIONB30-
BaHHsI»;

+ TH 2.1.5.1316-03 «OpneHTHPOBOYHEIE JOIMYCTHMBIE YPOB-
HH (OIV) XMMHYECKHX BELIECTB B BOJAE BOJHBIX 0OBLEKTOB XO-
3SACTBEHHO-IIMTBEBOTO H KYJ/IbTYPHO-OBITOBOIO BOJIOIOIb30BAHHS;

« CH 2.6.1.758-99 «Hopmbl paguaiioHHoil Ge3omacHoCTH»
(HPB-99);

* TOCT 2761-84 «McTOYHHKH LIeHTPATH30BAHHOTO X035HCT-
BEHHO-TIHTBEBOTO BOAOCHAOKEHHs. [HrHeHHYeCKHe, TEXHHYEeCKHe
tpefoBanis 1 npasuia BeIGOpar;

3HaTh:

CoBpeMeHHBIE TEOPUH 1
MeTOBI (pU3HKO-
XUMHYECKUX HCCIICA0Ba-
HU, IPUMEHsIeMbIe IS
KOHTPOJISL OKpY KaroIeH
cpepl

Bonpock! k 3k3aMeHy 1o aucuuniaune: ®XMKOC

1. Xumuaeckue, GQU3HKO-XMMHYECKHE U (H3NUECKUE METOIbI aHAIIM3a U KOHTPOIII cpell. KauecTBeHHBII 1 Konn4ecT-
BEHHBIiT MeTO/bI aHa/M3a. IHCTpyMEHTaIbHbIC METOBI KOHTPOJIS.

2.Craguu pU3NKO-XMMHYECKOTO KOHTPOJIS HA COBPEMEHHOM IIPOU3BOACTBE. XMMHUYECKHE, (PU3UKO-XUMUUCCKUE U
(brsmdeckne MeTonpl aHamm3a. Teoperndeckas 6aza (PU3HKO-XUMHYECKOTO aHAIII3a.

3. Xumuaeckuit aHanus. 3aa4n KaueCTBEHHOro aHann3a. KadecTBeHHbIC aHATNTHYECKHE PEAKI[HH 1 aHATUTHICCKIE
mpu3Haky. O0e peakuyy. YacTHbIE peaKIyi.

4. Xumrgecknii ananu3. MeTo bl KaueCTBEHHOTo aHanu3a. CrienupuIHOCTb M YyBCTBUTENEHOCTD peakiuii. [lonsture
0 XUMHYECKUX peakTuBax. Crenuduueckue, rpynrnoBble, CENEKTHBHBIE XUMUYECKUE PEAKTHUBBI.

5. Xnumnuecknid aHanu3. J{poOHBII I cHCTeMaTHYeCKHUi aHaIN3. AHaIUTHYeCKas KJIacCH(HKAINs KaTHOHOB H aHHO-
HOB. Cynb(uaHast 1 KHCIOTHO-IIEIOYHAs KJIACCH(HKALIIH.

6. XuMUUeCKI aHANN3. AHATUTHYECKHE TPYIIIBI IO KHUCIOTHO-IIENOYHON Kiaccudukanuu. [pymnmoBoii peakTus.

7. Xumnaecknit ananmms. [eprnoanaecknii 3akon JI.M.Menneneesa n ananmuTHIecKas KacCU(UKaIs HOHOB.

8. Xnmuueckuii ananu3. OOLIMe TOHATUS 0 XUMHYECKHX peakiusax. TpeOoBaHUsS K XUMHYECKAM PEaKIUsIM, UCIIOJb-

3yeMbIM B XUMHUYeCKOM aHanu3e. O6paTHMble H HeOOpaTUMble XUMUYECKUe peakiuu. TpeOoBaHMUs K YCIOBUSIM IIPO-
BEZIEHHUS XUMUYECKOTO aHAJIM3a.
9. Xumudeckuit ananus. IIporecc pacTBopeHus u pactBopbl. HeHaChIIEHHbIE U HACBIILIEHHBIE, KOHIIEHTPUPOBAHHbBIE

1 pa3baBieHHbIE pacTBOPBL. CrIOCOOBI BEIPAXKEHUS COCTaBa PACTBOPOB.

10.Xumuyeckuii ananu3. HarpaieHue nporekaHuss XMMHUYECKUX MPOLIECCOB. XEMOJMHAMUYECKOE PABHOBECHE.
ICKOpOCTh XUMHYECKON PEaKIMK U KOHCTaHTa CKOPOCTH XUMHUYECKOH peakIuu.

11.Xumudeckuid aHaimm3. 3aKOH JIEWCTBUS Macc. 3aBUCUMOCTb CKOPOCTH PEaKIMK OT KOHIIEHTPAIIMH YYaCTHUKOB
Ipeakumy. CKOPOCTh XMMHUUYECKOH PEaKLIMH U KOHCTAHTa CKOPOCTH XUMHYECKON PEaKI1HU.

12. Xumuyeckuit ananu3. XuMuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS peakiiu. 3aKOH AHCTBYIOIMX Mace

Uit 00paTiMBIX peaknuii. CMmerieHne xuMuueckoro pasHoBecust. [Ipunimn Jle Hlarense-Bpayna.
13. Xumuyeckuii ananus. PaBHoBecHe B pacTBOpax 31€KTPOIUTOB. OCHOBHBIE MOJOKEHUS TEOPUH NIEKTPOIUTHYE-

ckoit uccormanuy. CTeneHb AUCCONMAIMY KOHIIEHTPUPOBAHHBIX PAaCTBOPOB. (DAaKTOPHI, OT KOTOPBIX 3aBHCHUT CTe-
MEHb TUCCOIMAIMH 3N1eKTPonnTa. CHIIbHBIC U CITa0bIe ATEKTPOIHTHL.
14.Xummndeckuii ananus. lonHoe npousBeieHne BoIbl. BogopoHelil M ruipoKCHIHBI Noka3aTeny. PacueT pH n

OH Cpel.

Duspyeckre U XMMHUYECKUE METOIbI KOH-
[TPOJISl OKPY>KaIOLIeH Cpeabl
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15.Xumudeckuit ananus. bydepusie pactBopsl. Mx HasHaueHue. PaBHoBecue B OydepHbIX pacTBOpax. AlCTaTHBIH
6ydep. AMmonuiinblii Oydep. BydepHas eMkocTs.

16.Xumuaecknii ananus. ['unponus. PaBHoBecue B pacTBOpax THAPONIH3YIOMUXCS colell. Peakiuy, mpoTekaronye
npu ruxposnuse. I'uaponus conu, 00pa3oBaHHOM CHIIbHBIM OCHOBaHHMEM U ci1aboi KuciaoToi. ['uaponus conu, odpa-
30BaHHOM C1a0bIM OCHOBAHMEM U CUJIbHOH KucnoToil. KoHcranTta ruaponuza. Crenens rujpoiausa. CMeleHue pas-
HOBECHSI B PEaKIIIX THIPONIN3A C IIeNIbI0 OaBICHUS WIH YCIICHUS €To.

17.Xumudeckuii ananu3. PaBHOBecHe B CHCTEMax «0CaOK - HACBIIIEHHbINH pacTBOp». OOpaTUMOCTb peakiuii pac-
rBopenus. [Ipoussenenue pactBopumoctr. CMeleHHe paBHOBECHS B TakuxX cucTeMax. ConeBoit 3 dexT.
18.Xumuyecknii anann3. PaBHoBecHe B pacTBOpax KOMIUIEKCHBIX coeMHEeHMsIX. CTpoeHHe KOMIIEKCHOTO COEeIMHe-
Hus. KoopaunaruonHoe yucio. LleHTpanbHblil MOH U uranipl. Jucconuanys KOMILIEKCoB B pactBope. KoHcTaHTa
HecTolKkocTU KoMILIekca. KoHcTaHTa yCTOHYMBOCTH KOMILIEKCA.

19. Xumuaecknii aHamn3. OKUCIHTENFHO-BOCCTAHOBHTENbHbIE peakiuy. OKHCIUTENN U BoccTaHoBUTENH. CTeneHb
okucaeHns. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE ITOTEHIMAIbl. CTaHIapTHBIN 3JIEKTPOAHBIN MOTEHIMAN. Y PaBHEHHE
HepHcra.

20.Xumuyecknii ananu3. HampasiieHne npoTekaHusi OKUCINTENbHO-BOCCTAHOBUTEIIFHBIX PEaKIIUi.
21.KonnyecTBeHHBIN XUMHUYECKUiT aHann3. KucioTHO-0CHOBHOE TUTPOBaHHE B BOAHOM pacTBope. OnpeneneHue
CoZIep>KaHUs CEPHOM KUCIIOTHI B TEXHUYECKOM KUCIIOTE.

22.KonnyecTBeHHBII XxuMIdecknit anamm3. KomiuiekcoHoMeTpruaeckoe TuTpoBanue. OnpeieeHne KeCTKOCTH BOJBL.

23.KonnuecTBeHHBIN XUMHUYECKUi aHann3. OKUCIUTEILHO-BOCCTAHOBUTENILHOE TUTPOBaHKEe. OnpeieneHue coaep-
bKaHUs XpoMma B oOpasle.

24.VIHCTpyMeHTalIbHBIC METO/IbI aHaIK3a. VI3MepeHue aHaIMTHIeCKOoro curaana. O0paboTka pe3ysibTaTOB METOI0M
MaTeMaTHYeCKOH CTaTHCTUKH.

25.MIHCTpyMEHTalIbHbIE METO/IbI aHAIN3A. DIEKTPOXUMHUYECKUH aHanu3. [IoTeHIIMOMETPHS U MOTEHIIHOMETPHYECKOE
[TUTpOBaHME.

26.IHCTpyMEHTaJIbHBIE METO/Ibl aHAIM3a. DIEKTPOXUMHUYECKUi aHanu3. KoHaykTomMeTpust. DIeKTpOnpOBOJHOCTD
[pacTBOpOB. Onpe/ieNieHne 3aBUCHMOCTH 3JIEKTPOIPOBOIHOCTH CIIA0BIX AIEKTPOIUTOB OT KOHI[CHTPALH.

27 .MIHCTpyMeHTalIbHbIE METO/IbI aHaIM3a. ONTUYECKNE METO/IbI aHAJIN3a. DMUCCUOHHAS CIIEKTPOCKOIHSI.

28./lHCTpyMEHTAILHEIC METO/IBI aHANN3a. ONTHYECKHe MEeTOIbl aHaIn3a. MolekyisipHast abCOpOIOHHAs CIIEKTPO-
ckonus. OnpezneneHue xesesa B Mpode MeToJ0M KaluOpOBOYHOW KPUBOHL.
29./lHCTpyMEHTAILHEIC METO/IBI aHAIN3a. ONTHYEeCKHe MeTOIbl aHaIn3a. TypOuauMeTpust 1 HeeIoMeTpHsL.

30.MHCTpYyMeHTaNbHBIE METOIbI aHaIN3a. OnTHyeckne MeTob! anammsa. Pedpakromerpus. 31.0npenenenne macco-

BOI 10/TM OEH30J1a B CMECH C H-TEKCAHOM.

32.0mnpenieneHne BA3KOCTH PACTBOPOB.

33.0npeneneHne NOBEPXHOCTHOTO HATSKEHUS JKUIKOCTEN.
34.KanuOpoBKa XUMHYECKOU MOCY/IbI.

35. JucTrmisanus. DIeKTPONPOBOTHOCTh BOJONPOBOIHON M THCTUIIMPOBAHHON BOJIBL.
36.1onublii 0OMeH. OnpeneneHie Mei B pacTBOpe.

37. I'pymmoBsie peakijui HOHOB KalbIiHsi, Oapusi, CTPOHIIHS.

38. Crierdnueckas peakuys HOHOB 6apys ¢ JUXPOMATOM KaJIHsl.

39.. Cienndprraeckas peakiyst HOHOB cepedpa ¢ HOJaTOM Kallvsl.

40. I'pymmoBbie peaknuu HOHOB cepedpa, prytH (1) u cBuHIA.

41. Criermduaeckas peakiys HOHOB PTYTH C CYIb(pHIOM HATPUS.

42.. Cienndpiraeckas peaKiysi HOHOB CBUHIIA C HOJMIOM KaJlHs.

43.. ['pymIoBble Peakiy HOHOB LIMHKA, aTIOMHUHHMS, OJI0BA.

44. Crerupudeckas peakmysi HOHOB 0JI0Ba C CYIb(UIOM HATPHS.

45.. 'pynmioBble peakn HOHOB XKeJle3a, MapraHIia, BUCMYTa, CYyPbMBI.

46. Cuermduueckas peaxs noHoB xenesa (1) ¢ recarmanodepparom (111) kamust.
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47. Cuermdpudeckas peakuus noHos xenesa (I11I) ¢ recanmanodepparom (1I) kamus.

48.. Criennduueckast peakius noHos xenesa (I1I) ¢ poganugom kanus.

49. I'pymmoBEIe peakuy HOHOB MeJIH, HUKeIs, kobanbTa, pryTH (1I), kagmus.

50.. Criennpudeckas peakiyusi HOHOB HUKEIS C AUMETUIITIIHOKCHMOM.

51. Crermdpudeckas peakLyss HOHOB MEH C aMMUAKOM.

52.Texuuka 6e30macHOCTH IpH paboTe B 1aOOPaTOPHUH XUMIYECKOTO aHaIM3a: paboTa co CTEKIOM U CTEK/ISIHHOH
[OCy10it; IIepBasi HOMOLIb NPH TOpe3ax.

53.TexHuka 6e30MaCHOCTH IPH paboTe B JAOOPATOPHN XUMHYECKOTO aHAJIM3a: MBIThE IIOCY/Ibl M BIUSHHUE CTCIEHU
lee YUCTOTHI Ha Pe3yJIbTaThl XUMUYECKOTO aHAIN3a; TEXHHKA 0e30IIaCHOCTH IIPU paboTe ¢ XPOMOBOH CMECHIO.
54.TexHuka 6e30MacHOCTH IpU paboTe B 1aOOPATOPUM XUMHYECKOT0 aHAIM3a: IPaBuIia paboTa ¢ XUMHUYECKUMHU
[PeaKTHBaMM; YUCTOTa XMMUYECKHUX PEAKTUBOB; KUCIIOTHL,, LIEJIOYH U NepBast IOMOILb IIPU 0XKOrax.

55.Texuuka 6e30MacHOCTH MPU paboTe B 1aOOpaTOPUKM XUMHYECKOTO aHau3a: paboTa ¢ JIETyYHMH, IBUISIIMHA U
[I/I0BUTHIMH BEILIECTBAMH; YCTPONHCTBO BBITSHKHOTO IKaga; nepBast HOMOILb IPU OTPABICHUH.

56.Texnuka 6e30macHOCTH pU padoTe B 1a0OpaTOpUK XUMUYECKOro aHaiau3a: pabora ¢ JIBXK u I'K; npaBuna xpa-
HEHVISI 3THX BEIIECTB; OTHETYIIHTENb - Ha3HAUCHNUE M IPUHIMI PaOOTHI; IpaBUiIa TYLICHUS HOXKapa.

57.Texnuka 6e30MacHOCTH IPU padboTe B JTa0OPATOPUH XUMUYECKOT0 aHAJIM3a: IIPAaBUIIa PAOOTHI C ANEKTPUYECKUMU
1 IIEKTPOHATrPEeBaTEIbHBIMU IPUOOPAMHU; NIEpBast IOMOILb IIPU OPAKCHUH NEKTPHIECKHM TOKOM.

58.Texuuka 6e30macHOCTH IpH paboTe B 1aOOpaTOPUU XUMHUYECKOTO aHalM3a: paboTa ¢ arpecCUBHBIMH BEIECTBa-
M; TpaBiIIa pac(hacoBKH M TPAHCHIOPTHPOBKH XMMHUUYECKHX BEILIECTB.

59.Texnuka 6e30macHOCTH MPU padoTe B 1a00OPATOPUH XUMUYECKOT0 aHAIM3a: O0IIME MONIOKEHUS TEXHUKU 0e30-
[TacCHOCTH IIPH paboTe B TJaOOPaTOPUH XMMHYECKOTO aHaJIN3a; MEIUI[HHCKAsK alTedyKa IepBOM ITOMOIIH.

VYwmers: ITpumensTs coBpeMeHHble | OTBETHTE HA BOIPOCHI
(u3uKo-XuMHUecKue Meto- (1. Kak npousBecTn 04HCTKY ra30B OT HbLIH.
JTBI ICCITE/IOBAHUM JIIst 2. Yto TaKoe UCTIEPCHBIE CHCTEMBI.
KOHTPOJISl OKpY Karomen 3. UeM OTIHMYAIOTCS a9PO30JIHU U 301IH.
CpelIbl B CTAHIAPTHBIX U HE (4. OrcranBanue U GUIBTPOBAHUE — B YEM CYTh METOJIOB
CTaHJAPTHBIX YCIOBUSIX 5. Lerpudyruposanue. [Tpubopsr 1 anmapatsl.
6. ONEKTPUYECKUI METOJ] OYUCTKH COCTOMT. ...
7. Kak npouCcXOAuT 04MCTKA KUIKOCTEH OT TBEPABIX YACTHIL.
8. I'mapoUKIOHEL
9. Kak uzer ot/ieleHue BCIUTBIBAIOIINX TPUMECEH.
10. WonHast amekTpodioTarus.
11. Koarymsmust u ¢okymsmus.
12. MarHuTHbIH METO/ ra30BOI00YHCTKH.
Bnaners: DU3NKO-XUMHIECKIMH IMpumepHOe 3a1aHNe
METOJaMH KOHTPOJs OK-  [Pabora ¢ roctamu. AHaIU3 pe3yIbTaToB HCCIICIOBAHHS .
pyXatoreit cpeabt TOCT 26486-85. ITouBbl. Onpenenenue oOMeHHOTO Maprania metogamu [{THAO.
I'OCT 26205-84. IToussl. Onpenenenye NOABMKHBIX (popM pocdopa 1 Kamus 1o MeToxy MadeHHHa B MO -
buxammu LIUHAO.
COCT 26423-85. MeTozibl ONpeIeeHIs YACIbHOMN YICKTPHIECKON MPOBOMMMOCTH, PH U IUIOTHOTO OCTATKA BOJHOMN
BBITSKKH.
3HaTh: CoBpeMeHHbIC METOIBI IMpuMepHBIii epeYeHb TeM A0KIa/10B: lcceoBaHue CTPYKTYPBI M CBOMCTB yriIe-

MCCIICIOBAHNS (PU3HUECKHX

1. HpOﬂBJ’ICHI/Ie )Ie(i)eKTOB B KOJIeOATEIbHBIX CIIEKTpax.

OJTHBIX HAHOCTPYKTYp

00pazosamenbHOU NPOSPaAMMbL
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KOMnemenyuu
CBOWCTB HAHOCTPYKTYP. 2 KonebaTenpHble MOIBI OCHOBHBIX IIPUMECEi B CTPYKTYpE yriepoa.
3 CHeKkTpOCKONus KOMOMHAIIMOHHOTO PACCESTHHS.
4. Cnexrpockonus aud¢ysnoro paccesaus. Gopmyna Kydenku-MyHka.
5. TIpoGnembl MoaeIMpPOBaHUS KOJIEOATENbHBIX CHEKTPOB KOHICHCHPOBAHHOTO YIVIEPO/a U HAHOYIJIEpOIa.
6 Pacuer onTHYeCKNX XapaKTEPUCTHK KPUCTAILIOB U3 KOJICOATEIbHBIX CHEKTPOB.
7 CTpoeHHe U MeTObI IOIydeHHs TyOyJIeHOB, (yJUIepeHOB, HAHOAIMAa30Ba, YIIEPOAHBIX [UICHOK, KapOUHOH-
ITOB.
8. CoBpeMeHHbIE JOCTIKEHHS B 00J1aCTH HAHOTEXHOJIOTHI U HAHOYCTPOUCTB, ITATCHTHI
YMerts: — IIPOBOJUTH OLIEHOYHBIE IIpumepHoe 3ananue
pacyeTsl HeKOTOPHIX (GH3U- |AHAIN3 CIIEKTPOB
YECKHX XapaKTePHCTHK
YIIIEPOIHBIX HAHOCTPYK-
Typ;
— aHAIU3UPOBATH HMEIO-
miyecs IaHHbie O Qu3mye-
CKHX CBOMCTBAX yriepo-
HBIX HAaHOCTPYKTYp H MaTe-
PHAJIOB M MPOTHO3UPOBATH
HX BO3MOXKHOE TIPHMEHEHHE
I s
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Brazers: — 3HaHWSIMH B 00JIaCTH TIpumepnoe 3ananne

o01ei 1 TeopeTH4ecKon
(u3MKK 1S OLIEHKH OCHOB-
HBIX (PU3MYIECKHUX CBOMCTB

HaHOCTPYKTYP;
— HaBBIKAMH M METO/IAMH

IAHAJIM3 CTPYKTYpPbI
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UCCIICZIOBAHUS KPUCTAIIN-
YECKUX U aMOP(HBIX TeJ;

— HaBBIKAMH CaMOCTOSI-
TEJILHOM OCTaHOBKY U
pelIeHNS] OCHOBHBIX 3a/1a4
(hU3MKH KOHICHCHPOBAHHO-
IO COCTOSIHUS, B TOM YHCIIE
- HAHOCTPYKTYD;

JlucriepcHble cucTeMBbI

3Hath OcHoBHEIe onpenieieHns 1 |[IpuMepHblii nepevyeHb TeM pedepaToB:
HOHSATHS, UCIIONb3YEMBbIE 1. IIpupoaHbIC ¥ TEXHOTCHHBIC AUCIICPCHBIC CUCTEMBI.
pu GOpMyIHpOBKE 3amad  |2. SIBneHHs epeHoca B AUCHEPCHBIX CHCTEMAX.
(uzukwy; 3. Huddysus.
OcCHOBHbIE METOABI HCClie- (4. CeaMMEHTALNUS U CEMMEHTALMOHHO- 1P (Y3MOHHOE PAaBHOBECHE KOJUIOU/IHBIX YACTHIL.
JIOBaHUH, HCIIOJIL3YEMbIX B [5. MonekyIIpHO-KHHETHIECKUE M ONTHYECKHE CBOMCTBA JUCTICPCHBIX CHCTEM.
COBPEMEHHOM Teopernde- (6. CTpyKTypHO-MEXaHHYECKHE CBOICTBA U YCTOWYNBOCTD AUCHEPCHBIX CHCTEM.
CKOM M 9KCIIEpUMEHTAIIb- 7. Meto/pl HCCIIeJOBAHUS JUCIIEPCHBIX CUCTEM.
HOI1 pu3uKe; 8. BSI3KOCTh M yIIpyro-IuIacTUYecKue CBOMCTBA IUCIIEPCHBIX CHCTEM.
OmnpeneneHus OCHOBHBIX 9. O0pazoBaHue U pa3pyLIeHHE CTPYKTYPUPOBAHHBIX CHCTEM.
MOHATUHN, Ha3bIBATh UX 10.  Paz0OaBiieHHbIC U KOHIIEHTPUPOBAHHBIC AIMYIILCHH.
CTPYKTypHBIe Xapaktepu- |[11.  IleHbI 1 cBOOOAHBIE INIEHKH.
CTHKH; 12.  Asposomm. OOmme XapaKTepHCTHKH.
OcHoBHble 3ak0HbI pm3ukn (13, MonekymsapHbie Koutonasl. CTpoeHne U CBOMCTBA.
1 TIpaBMJIa IpUMEHeHNs uX; [14.  BBICOKOMOJEKYIISIpHEIE JIEKTPOIUTEL
Omnpenenenns nporeccos, |15,  Murnemroo0pa3oBaHne B HEBOJHBIX Cpeiax.
MPOTEKAIOIINX B U3ydae- 16.  CoBpeMEeHHBIC acleKThI HCIIOIb30BAHMS MHUIIEIIII.
MBIX SBJICHUSX U Iekammx [17.  JlucrepraliioHHbIE METOJBL.
B OCHOBe n3ygaemoro ¢pu- [18.  KoHneHcarmoHHBIE METOJIBI.
3M4ECKOro (heHOMEHA. 19.  dusnueckas ¥ XMMHUYECKAsi KOHICHCALIUSL.
20.  OuuncrTka AUCIIEPCHBIX CHCTEM.
21.  CrnoHTaHHOE ¥ IPHHYIUTEIBHOE Pa3pyIIeHHEe JUCIIEPCHBIX CHCTEM.
22. MexaHuvecknue METObI Pa3pyIICHHS TUCIEPCHIA.
23.  IlpumeHeHHe KOATYISINH TS Pa3IeIeHuUs AUCTICPCHIA.
24.  YCTOHYMBOCTE KOJUIOMIHEIX M AUCIIEPCHBIX CHCTEM.
Ymerb Boienats Baxkuble cojiep-  |[[IpumepHblii TecT 1m0 Teme: «/lucnepcHbie cuCTEMbD

JKaTeIbHbIC CTOPOHBI H3Y-
4aeMOro SIBJICHUSI, IPOLEC-
ca, CBOMCTBa;

O06cyxnath crocoobl 3¢-
(exTHBHOTO penIeHus
BO3HUKAKOLINX (PU3MICCKUX
npobiem;

PacniosnaBatb 3 hexTrB-
HOE peleHue ot He 3 pek-

1.PaccmoTpuTe pUCYHOK, H300pasKalomuii AucnepeHyio cucteMy. HazoBure ee OCHOBHbIE KOMIIOHEHTHI:

avcnepcHas dasa

B avicnepcuoHHas cpeaa

2. BHOJIOTHYECKUM TelIeM SIBIISIETCS

1. Xpsiig
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THBHOTO PELICHUS;
OOBACHATD (BBISABJIATH U
CTPOUTH) THIIMYHBIC MOJIE-
1 GopMyIHpyeMBbIX 3a/1ay;
[pumenaTs pusnveckue
3HaHMS B IPO(eCCHOHAIB-
HOM JIeITeIbHOCTH; UC-
0JIb30BaTh HX HA MEXHC-
LUIUIMHAPHOM YPOBHE;
IIpuoGperaThb 3HaHUS B
00J1aCTH CMEXHBIX ¢ HHU3H-
KOi1 HayK;

2. Bosnyx

3. Ob6maka

4. Peunas Boga

3.Pacnipenenute aucHepcHbIE CUCTEMbI Ha OT/C/IbHBIC TPYIIIbI B 3aBUCMMOCTH OT arperaTHOr0 COCTOSIHHS JUCTIEpC-
HO# (a3l ¥ JUCTIEPCHOHHOM Cpe/Ibl: XKUIKHE CPE/IbI OPraHU3Ma, IecyaHble OypH, BO3IyX, IOIYTHBIM ra3 ¢ Kareb-
KaMu HeTH, KpeM, IIeHBI, [[BETHBIC CTEKIA, TEKCTWIBHBIC TKAHH, IIUITyYne HAMUTKH, MEAUIIMHCKHIE U KOCMETHIe-
CKH€ CPE/ICTBA, IIOPUCTBI IIOKOJIA, MOJIOKO, KUPITHY M KepaMMKa, IPUPOAHBI ra3, BJaKHas [104Ba, TOPHbIE HOPO-
UTbI, CTPOUTENIBHBIC PACTBOPBI, ITACTBI, CMOT, IOPOLIKH, HE(Th, IbLIb B BO3/LyXE, I'€JIH, AbIMBI, CIIaBbl, TyMaH, 30JIH.
4.CX0ICTBO CyCHIEH3HI U OMYJIECHI 3aKJII0YaeTCs B TOM, YTO:

1. OTO reTeporeHHble CUCTEMBI

2. YacTuis! BUIHBI HE BOOPY)XCHHBIM IJ1a30M

3. OHH JIeTKO 0CaXKIAIOTCS

4. Bce oTBeThI BepHBI

5.OMyIbcueit aBaseTcs:

1. Momnoko

2. Ilena

3. Kene

4. Tyman

6.K rpyboancepcHbIM CHCTEMaM OTHOCHTCS:

1. PactBop

2. 301

3. Cycnensust

4. T'ems

7. JlncniepcHoit (a3oi KepaMUUECKHX W3/ETUH SBISETCS:

1) TBepIOE BEIIECTBO

2) raz

3) KUIKOCTH

4) 3aBHCHUT OT BHIa KEPAMUUECKOTO M3EITHS

8.K aMyIbCHAM OTHOCHTCS:

1) xpem

2) peunoif wr

3) LBETHOE CTEKIIO

4) TeKCTHIIbHBIE TKAHU

9./lucniepcras (asza MIMITyYHNX HAITHTKOB!

1) azot

2) BOma

3) yriaekucIsi raz

4) kucaopon

Bnaners

HaBblkamu onpeneieHust
TIOHSTHH

HaBblkamMu IpHMeHEHHS Ha
TPAaKTHKE NMPOECcCHOHANb-
HBIX 3HAHUH TEOPUH U
METOJI0B (PM3UYECKUX HC-
CJIeI0BaHuM

Hassikamu 3¢ ¢ekTuBHOTO
pelueHus y4eOHbIX uccie-

IMpumMepHOe 3anaHue
Ha OCHOBAHHMM OILITHBIX JAHHBIX I‘]’)illllll‘JL‘L‘KllM METOA0OM pilCL“IIHﬂﬁ'I'E
CEMKOCTh MOHOCJIOA H KOHCTaHTY EI,LlCUp()I.lML)HHUl'U PAaBHOBECHA B YPABHCHHH JIan-

IMIOPA PH - aCOPOLIMI MYPaBBHHON KHC/IOTHI H3 BOJHOTO PACTBOPA YIJIEM.

€, MOJIB/JT 0,002 0,005 0,014 0,055

A, MMOIB/T 1,24 1.86 2,38 2,67
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KOMhemeHyuu 00pazoseamenvHOl NPOPAMMbL
JOBaTECJIbCKHUX 3a/a4y Onpesennrte NpeieIsHYI0 MOHOMOJICKYIAPHYIO a1COPOLMIO H KOHCTaHTY
‘d:ll’i\p"lllll(“ﬂl(!l 0 PABHOBECHA [UIA PACTBOPA IrENTHIOBOTO CIHPTA 110 H3IMEHCHHIO a1~
copbuum ¢ KoHUeHTpaumeit (JUis rpagHueckoro pacuera HCNONBL3OBATH YPABHEHUE
MOHOMOIEKY ISpHOIL ancopumu JIurmiopa).
¢ 10", knoan/m’* 0,384 0,50 0.655 1.25 2,60
A+ 10" kvtoms/v? 11,1 14,5 18,2 278 492
3HaTh OcHoBHEIe onpenieneHns 1 |[IpuMepHbIii NepedyeHb BONPOCOB K IK3aMeHy
MOHSTHS, UCTIOJIb3YEMBbIE 1. MOHUTOPHHT OKpY>Karolel MpupoaHoii cpepl. Obume nonaoxenus. biaok-cxema. Buisl MOHUTOpHHTA.
npu GopmynupoBke 3ana4  (Llenu 1 33124l MOHUTOPHHTA OKPYXKAIOILEH CPEIbI.
¢usuky; 2. Onenka (aKTHIECKOTO COCTOSIHYS OKPY’KaloIIel cpebl. JKonorndeckuii peseps. HopmaTuBs! kauecTBa
OCHOBHBIE METOJbI HCCIIE-  |OKPYKaIOIIeH Cpembl.
JIOBAaHUH, HCIIONB3YEMBIX B [3. DKOI0rH4ecKoe U CaHUTapHO-TUTHEHUYECKOe HOPMUPOBAHHUE.
COBpEMEHHOM Teopernde-  |4. VHTerpanbHblil 9K0IOrMYECKUI OKa3aTeNb.
CKOM M 9KCIIEpUMEHTAIIb- 5. MHpexcsl 3arpsA3HEHHs U UX pacyeThl Ui aTMOC(epHOro Bo3tyxa.
HO# dusnke; 6. Mupexcsl 3arpsA3HEeHUs U UX PacyueThl IJI1 IPUPOJHBIX BOJOEMOB.
OIIpeIeIeHUs] OCHOBHBIX 7. Ortkiuk kocucTeM. MHIeKCH BUIOBOroO pa3sHOOOpasys U cTeleHb TPOGHOCTH IKOCHCTEMEL.
MIOHSATHH, Ha3bIBATh UX 8. IIporuo3 u oreHKa MPOrHO3UPYEMOT0 COCTOSHUSL OKPY KAroLIEeH Cpebl.
CTPYKTypHbIe XapakTepu- (9. Mertoauka KOHTPOIIS 3arpA3HSIOIINX BELIECTB B 00bEKTaX OKpYy»Karomiei cpesibl: ClieKTpaabHbIe METOIbI.
CTHKY; 10. OMHCCHOHHBIH CIIEKTpabHbIH aHamn3. Pu3ndyeckre OCHOBHI U alliapaTypHoe 0popMIICHHUE.
OCHOBHBIE 3aKOHBI (u3nkn  |11. ATOMHO-a0COpOIMOHHEII CIIeKTpaNIbHBI aHaN3. PHU3HMYecKre OCHOBEI H anapaTypHoe o opMIeHHE.
1 TpaBUiia NPUMEHeHus ux; [12. dotomeTprueckuii U HOTOKOIOPHMETPHUUESCKHI CIIEKTPATbHBIN anani3. Pu3ndecKie OCHOBHI U alapaTyp-
OlIpeIeIeHNsI IPOIIeCCoB,  [HOe odopMIICHHe.
MPOTEKAIOLIHUX B U3ydae- 13. DiyopeceHTHBIH cleKTpaIbHbIH aHamu3. Pu3Hdeckne OCHOBHI M allapaTypHoOe 0(popMIICHHE.
MBIX SIBJICHMSX U JIexamux |14, HK-cnekrpockonusi. @u3nueckre OCHOBHI U anmnapaTypHoe ohopMIIeHHe.
B OCHOBe n3ygaemoro ¢pu-  [15. MerozuKa KOHTPOIIS 3arpS3HSIOIINX BEIIECTB B 00BEKTAaX OKPYKAIOIIEH Cpebl: DIeKTPOXHMHIECKHE Me-
3U9ECKOro (heHOMEHa. [TOIIBI. N
16. Konnyktomerpuueckue MeToasl anamuza. Kongykromerpudeckoe TuTpoBanue. Pu3nueckie OCHOBBI U MOHUTOPHHI OKpyKatomeli cpeie!
anmapartypHoe oQopMIIeHHe.
17. IToTeHIOMETPHSI ¥ IOTEHIIHOMETPHIECKOe TUTpoBaHKe. DH3HUeCKIie OCHOBHI U amIiapaTypHoe odopmire-
HITe.
18. OJeKTporpaBUMETpUs U KyJIOHOMETPUUYECKUIT MeTo/] aHamM3a. PU3ndecKre OCHOBBI U annapaTypHOe
odopmireHue.
19. Xpomatorpapuueckuit Meros ananuza: KX u BOXKX. Xpomaromaccenekrpomerpusi. Pusndeckue 0CHO-
BEI M aIapaTypHoe o(popMIIeHHUE.
20. DKOHOMUYECKHE ACIIEKTHI OXPaHBI IPUPOJIBL.
21. VmKxeHepHas 3aluTa OKpYXKarollei Cpeibl: OYUCTKA ra30BBIX BEIOPOCOB B aTMOChEpY.
22. VHkeHepHast 3aliTa OKpY KaroIeH CpeJibl: OUUCTKA CTOUHBIX BOJL.
23. WnkeHepHas 3aliTa OKpY KaroIlel cpejibl: yTHIIN3aLus TBEPAbIX OTXO0JI0B.
24. TeopeTuueckue OCHOBBI U COBPEMEHHbIE MTOAXOIbI K CO3JAHHIO MAJIOOTXOHBIX ¥ O€30TXOJHBIX IIPOH3-
BOJICTB.
25. KoMIuteKcHBII aHalM3 COCTOSIHUS Pa3INIHbBIX IPHPOJHBIX CPEI.
26. [IpunsaTHe penieHnit 1 yrpapicHUE KaueCTBO OKPYKaIOILeH MPUPOAHON Cpeabl.
Ymers Beinenats Baxnsie conep-  |[IpakTuyeckne padora

JKaTCJIbHBIC CTOPOHBI U3Y-
Ja€MOro sBJICHHS, ITpOLIEC-

1. Meronuka uccnenoBanus IpoObl NpUpoaHON BoabL. [TokazaTenn kauecTBa Bobl. DUBMKO-XUMUYECKHE

IOCHOBBI METOJI0B UCCJICTOBAHUS U UX l'lpl/l60pHOC obecrieucHue.
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ca, CBOMCTBa,;

00CyXaaTh CrIOCOOBI A-
(DEeKTHBHOTO peleHus
BO3HHUKAIOIMX (U3HYECKHX
npo0iem;

pacmo3HaBaThb Y PeKTUB-
HOE peleHue ot He 3 hek-
THBHOTO PELICHUS;
OOBSCHATH (BBIIBISTE U
CTPOUTH) THIIMYHBIC MOJIE-
11 GopMyIHpyeMBbIX 3aj1ad;
[PUMEHATH (PU3HIECKHE
3HaHMsA B podeccuoHab-
HOH JeATeIbHOCTH; UC-
0JI30BATh HX Ha MEX/IHC-
LUIUIMHAPHOM YPOBHE;
npuoOpeTaTh 3HaHHUS B
00JIACTH CMEXHBIX ¢ QHU3H-
KOi1 HayK;

KoppekTHo BbIpaxats 1
apryMEHTHPOBAaHO 0OOCHO-
BBIBATh MOJIOXKCHUST (U3H-
YeCKOH 001acTH 3HAHHUS.

2. Metoauka ucclieoBanus IpoObl To4BbI. [10Kas3aTesnu kauecTBa MOYBEHHBIX cUcTeM. (PU3HKO-XUMUYECKUE
(OCHOBBI METOIOB UCCIIEJIOBaHUS U UX NPUOOPHOE oOecreueHue.

3. OmnpezeneHne 3aBHCHMOCTH DIIEKTPOIPOBOJHOCTH PACTBOPOB OT KOHIICHTPAIIHH.

4. DOTOKOJIOPUMETPHIECKOE ONPE/IEICHHE METAIUIOB B BOAHBIX PACTBOPAX.

5. Turpumerpuueckuii Meros aHanu3a. CyTb ¥ METOJJMKA IPOBEICHUSI.

6. Kommiexkconomerpudeckuii Meto aHanu3a. CyTh ¥ METOJHKA IIPOBEICHUS.

7. [Nepmanranaromerpusi. CyTb U METOJIMKA POBE/ICHHUSI.

8. [ToreHOMETpHUYECKHUIT aHAIN3 U TTOTEHLIMOMETPHYECKOe TUTpoBaHKe. Pu3nuecKkue OCHOBBI METO/A 1
mpubopHOe obecnieyeHue.

9. OrnpeneneHne BI3KOCTH KMAKOCTH U YCTAHOBIICHUE €€ TeMIIepaTypHOil 3aBHCUMOCTH. DU3HYECKHE OCHOBBI
MeTosa U IpubopHOE odOecreyeHue.

10. OrmpezienieHre MOBEPXHOCTHOTO HATSHKEHUS XKUAKOCTH. DH3nueckue OCHOBBI METo/la U IPHOOpHOE obecte-
HeHue.

11. AncopOuus ciiaboi KUCIOTH Ha AaKTUBUPOBAHHOM yriie. DU3NKO-XMMHUYECKHE OCHOBBI METO/IA ¥ PUOOPHOE
oOecrieueHme.

12. Omnpenenenue Me B FOHOOOMEHHOIT KoJloHKe. DU3MKO-XMMHUUYECKHE OCHOBBI METO/1a M IIPHOOpHOE obec-
[e4eHHE.

13. KannOpoBka 1 moBepka MEpHOM MOCY/Ibl M OIOPETKH.

14. JIMCTHIIIALHS BOABI U JIEKTPOXUMHUYECKOE ONPE/IENCHUE YUCTOThI AUCTIILIATA. DU3NKO-XHMHUYECKHE
lOCHOBBI METOZIa ¥ IPUOOPHOE 0OECTIeUEeHHE.

15. V3yuenne paboTEl HOHOMEpa U HOHOCETIEKTHBHEIX dJIeKTPOoIoB. DU3HKO-XMMIYECKHE OCHOBBI MEeTO/a U
mpubopHOe obecneyeHue.

16. TouHOe B3BEIIMBAHNE: BECHI, PA3HOBECHI, [IPABHJIA B3BCIIMBAHMSI.

17. ITpuroroBieHNe CTaHAAPTHBIX PACTBOPOB: YHCTOTA PEAKTHBOB, IOCYIbI, H3MEPEHUSI ¥ pacdeThl IIPH MOATO-
[TOBKE ATAJIOHHBIX M pabounx 00pa3IoB.

18. PacuerHble 3amaHus.

Bnaners

ITpakTHYECKUMH HaBBIKAMH
HCTIOJIb30BAHUS SJIEMEHTOB
HCCIIeJOBATENIBCKOM pabo-
THI HA JPYTHX AUCIUILTH-
Hax, Ha 3aHATHSX B ayJHTO-
PHUH ¥ Ha IPOU3BOJICTBEH-
HOM NPaKTHKE;

CrIoco6amMu IeMOHCTpAIN
YMEHHsI aHaJIU3UPOBATh
CHUTYalIO B KOHKPETHOM
HCCIICIOBAHNUH,

METOaMH HCCIIeI0BATENb-
CKOM pabOTBI — KOMITBIO-
TEPHBIMH MOJEIISIMH, KC-
MEPUMEHTAILHBIMH YCTa-
HOBKaMH, OLICHKOH 110~
IPEIIHOCTH M3MEPEHHIA;

HABBIKAMHU M METOJUKAMU
00001IeHNS Pe3yIbTATOB

[KoHTpOIBHBIE BOIPOCHI U 3aJaHUSI

1 IlepeuncIuTh U OXapaKTEepU30BaTh METO/BI BBIICICHUS

IMouBeHHBIX pacTBOpoB. HeoOX0AMMOCTE H3ydeHNsT XUMIIECKOTO COCTaBa aTMOC(EPHBIX 0CATKOB U METOMIBI NX
cOopa.

2 [Tyt u3BIEUEHUS U U3YUCHHS SKHIKOH (ha3bl MOYBBL

Kaxas cymiecTByeT B3anMOCBSA3b MEX/Ty TIOYBEHHBIMU PaCTBOPAMH M BOJHBIMH BBITSDKKaMu? B 4em coctouT npua-
LTI METOIOB OTIIPECCOBAHHS TOYBEHHBIX PACTBOPOB M BBIACICHUS HX

MeTom0M 3aMeIIeHHs KUAKOCTSIMH?

3 JlaTh onpenenenue IM3UMETPUIECKUM BojiaM. B uem

3axJrroyaeTcsi METOANKA MOYYEHHUs M NCCIIEJOBAaHHs CBOOOJTHO-

"o mouBeHHOTO pacTBOopa? YCTpoiCTBO IM3MMETpoB KoHCcTpykuuu E. Y. IlnnoBoii.

4 Kakum 00pa3oM MOXKHO U3YYUTh XUMUYECKHUH COCTaB

IMouBeHHOTrO PacTBOPa B €CTECTBEHHBIX (IIPUPOIHBIX YCIOBHSX)?

Kakimu criocobaMu IpeACTaBISIOTCS Pe3yIbTaThl XUMUYECKOTO aHAITH3a IOYBEHHBIX PACTBOPOB?

5 3HaueHHe KHCIOTHOCTH MOYB UL PACTCHHI U MOYBEHHBIX MHKPOOPraHH3MOB. Buabl kucnoraocTu. B wem 3axiio-
arOTCS METOIBI ONPE/ICNICHHS PA3HBIX BUI0B KUCIOTHOCTH IOYB?
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UCCIICZIOBAHMS, SKCIIEPH-
MEHTaJIbHOM paboThI;
CIoco0aMu OLICHUBAHUS
3HaYMMOCTH U PAKTUYE-
CKOM IPUTOHOCTH TIOJTY-
YEHHBIX Pe3yIbTaTOB;
BO3MOXKHOCTBIO MEKJIUC-
LHUIUIMHAPHOTO MIPHMEHE-
HUS OKCIICPHMEHTAIBHBIX U
pacuéTHBIX PE3yJIbTATOB;
OCHOBHBIMH METOAAMH
HCCIIeIOBaHMS B 00TIaCTH
(U3UKH, TPAKTHYECKUMH
YMEHUSIMH M HABBIKAMHU UX
HCTIONB30BaHMS B IIPAKTH-
Yyeckoi padore;
OCHOBHBIMH METOAAMH
peleHus 3a1a4 B 001aCTh
(hU3UUECKOT0 IKCIICPUMEH-
Ta;

po)eCCHOHATIBHBIM SI3bI-
KOM (pU3HYECKON 0071acTH
3HaHMS;

croco0amMy COBEpIIEHCT-
BOBaHUSI IPOHECCHOHAIT-
HBIX 3HAHUN U yMEHHUH
ITyTeM MCHOJIb30BaHHs
BO3MOXKHOCTEH HHMOpMa-
LIMOHHOM Cpefpl.

3HaTh CoBpeMEHHBIE TEOPUH K [MpuMepHblii IepeyeHb TeM J0KIAI0B:
METO/IBI CHEKTPAIbHBIX 1. "[IpuMeHeHNe yIbTPaJUCIEPCHBIX, HAHOPA3MEPHBIX YACTUIL IIPU CO3AaHUHU BBICOKOIIPOUYHBIX JIOITOBEUHBIX
HCCIIeIOBaHUH 6eToHOB",
2. "KOMITO3UTEI ¢ TOJMMEPHOH MaTpUIIEH U yrIeBOJIOKHAMH B CTPOUTENLCTBE",
3. "[1neHoYHbIe HAHOTIOKPBITUS ISl SHEProcOepeKeHus 30aHui",
4. Hanokommo3nuTHbIe TPYOKH
/1711 MH)KEHEpHBIX cucTem",
5. "CTeKJIOIUIaCTUKOBAs KOMITO3UTHAs apMarypa',
6. "CaMOOYHIIAIONINECS HAHOTIOKPBITHS". ©
- "ITorMeHerTe HAHOTeX HOTOIHi 1St M3HKa YIIIEPOIHBIX HAHOCTPYKTYP
pUMEHEHHE HAaHOTEXHOJIOTUH /1

[Mosy4eHust TeIUION30 IIIMOHHBIX M OTHE3AIUTHBIX CTPOUTEIbHBIX MaTepuaios”,
8. "[MpuMeHeHNe HAHOTEXHOOT U IS TOJTYYESHHUS 3aLUTHO-ICKOPATUBHBIX MMOKPBITHI".
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KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl
YMets IIpumeHsaTH COBpEeMEHHbBIE [IpumepHoe 3ananue
TEOPHUH M METOJIBI CIIEK- [Kakne KpucTasIMyecKue CTpyKTypbl HAHOYIJIEPO/Ia Bbl BUIUTE HA PUCYHKE
TPAJIbHBIX UCCIICOBAaHUN [ 1
==
Bnaners CoBpemeHHbIMU MeTolaMu | [IpuMepHOe 3a1aHne
U IpuéMaMu CHeKTpaibHO- [[1o cxemMe pacCKaXuTe O CIEKTPOCKOMMYECKUE METObI UCCIIEI0OBAHUS HAHOCTPYKTYP
TO aHa/IM3a .
MuTe Omeamiioe teans dj
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Ceea
1
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ki L i A 2
CreMaTiueckoe HaohpameHne
BranmogeRcTEre SNEXTROMATHATHOW EONHK
SAEKTROMAMHATHOND WINYHEHHA A - aMNAWTYga;
]
¢ BELECTR E - BEKTOp 3NEXTPHYECROID
— nons;
H - BEkTop marHnTHOrS
x —ﬂ%ﬂ%ameuue
PACAPOCT PAHAHWA BONHEI
3HaTh - OCHOBHBIC OIIPEACIICHUS U Teope‘mqecxue BOIIPOCHI AJIl npopaﬁoncu

MOHATHS, UCHIONIb3yeMbIe
mpHu HOpMyIUPOBKE 33124
¢usnKy;

- OCHOBHBIE METOJIbI UCCIIE-
JIOBaHUM, UCIIOJIB3YEMBIX B
COBPEMEHHOH TeopeTnye-
CKOH M KCTIEpHMEHTAIb-
HOU (u3uke;

- ONpe/eNIeHUsI OCHOBHBIX
MOHATHH, HA3BIBATh UX
CTPYKTYpPHBIE XapaKTepH-
CTHKY;

- OCHOBHBIC 3aKOHBI (PU3HKU
U TIPaBUIJIa IPHMCHEHHS HX;
- OIpeJieNIeHUsT TPOLIECCOB,
MIPOTEKAIONINX B H3ydae-

1.
[HHIT

@0 RWN

IMBI.

©ooN

10.
11.
12.
13.
14.

DnekTpudeckuil 3apsijl. 3aKOH coxpaHeHus 3apsiia. KBanroBanue 3apsaa. [notHocTs 3apsiia. Cucrema equ-

Kak BiusieT Ha 371€KTpPOCTaTHUECKOE 110JIE BHECEHNE B HETO METAIUIMYECKUX U AUIEKTPUIECKHX TEI

Kaxk Bimsier Ha 37I€KTpOCTaTHIECKOE 110JI€ BHECEHHE B HETO METANINUECKUX U IUDIEKTPHIECKUX Tell.
ITocTostHHBIH AneKTpudeckuit TOK. [I10THOCTE TOKa. YpaBHEHUE HENPEPHIBHOCTHU.

Ilone B BemecTBe. Bnusnue BeniecTsa Ha MoJI€.

Ha xaxwue 3 knacca fensrcs MaTepHab! 10 CHOCOOHOCTH IIPOBOAUTD MEKTpUUecKid ToK. VX 30HHBIE cXe-

DIIeKTpHUYECKUE CBONCTBA TMINIEKTPUKOB.
OCHOBHBIE XapaKTEePHCTUKH CETHETOIIEKTPUKOB.
OneKTpuuecKue CBOHCTBA META/LIOB U MOTYIPOBOAHHKOB.
dusryeckas CyImHOCTb dIEKTPOIPOBOIHOCTH BEIIECCTB.
Hpeiid 1 moaBMXHOCTb HOCUTENCH 3apsia.
OCO0EHHOCTH ANEKTPUUECKHX CBOWCTB aMOP(HBIX TBEPJIBIX TEIL.
Kraccnueckas teopus anexTpoHHoro rasa I1. Ipyne.
Dopmyinst [pyze a1 kodddHIrHenTa TemIonpOBOJHOCTH, YIEKTPOIPOBOJHOCTH U TEINIOEMKOCTH JIIEKTPOH-

DnexTpoU3NYeCcKre CBONCTBA TBEPABIX T
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MBIX SIBJICHHSIX H JISKALIUX
B OCHOBE U3y4aeMoro ¢u-
3U4ECKOro (heHOMEHa.

HOTO rasa.
15.  3akoH Bunemana-®pania.

16.  DxcnepuMmeHTanbHas npoBepka teopu I1. Jipyne.

17.  KsanToBas Teopust Meta/ioB A. 3ommepdenbaa. OnHouacTHIHOE NPHOTIIKEHHE. DHEPreTHYECKHIA CIEKTP.
[110THOCTB COCTOSIHUIA CBOOOIHBIX JIEKTPOHOB.

18.  3amonmHeHHE KBAHTOBBIX COCTOSIHHI JIIEKTPOHAMH IIpU aOCOIIOTHOM HYyJIe TeMIlepaTypsl. Pacnpenencuue
Depmu-/lupaka. CBoHCTBa CBOOOIHBIX DJIEKTPOHOB IPH a0COMIOTHOM HyJIe TeMIEepaTypbl. DHEPTUs U MOBEPXHOCTh
[Depmu.

19.  KBanTOBBIE (POPMYIIBI ANIEKTPOIPOBOAHOCTH, KOI((PUINEHTA TEIUIONPOBOAHOCTH ¥ TEIIIOEMKOCTH 3IEKTPOH-
HOTO rasa.

20.  OrpaHM4eHHOCTH MOJIEIM MACAIBHOIO ra3a CBOOOIHBIX IEKTPOHOB METaILIA.

21.  BomnoBas QyHKuus 3eKTpoHa B Kprctaiuie. Teopemsl bioxa n Kpamepca. KBazunmiyiibe aieKTpoHa.

22.  Ilpubmmxenus cnaboii u cuiibHOM cBs3u. OOpa3oBaHKue YHEPTETHICCKHUX 30H.

23.  3amnojHeHHE SHEPreTHYECKHUX 30H NEKTPOHaMHU. Pa3jieieHie KpUCTaUIOB Ha IPOBOJHHUKH, JUAJICKTPHKH H
[TOTyIIPOBOIHUKH.

24.  YpaBHEHHE IBWXEHHUS JICKTPOHA IPOBOAMMOCTH B 3JICKTPHUECKOM nosie. DpdeKkTHBHAS Macca IEKTPOHa.
25.  CobGctBeHHBIE TOMYPOBOAHUKH. [T0HATHE ABIPKH. 3aBHCHMOCTD 3JIEKTPOIPOBOJHOCTH COOCTBEHHOTO IOy~
[IPOBOJHKKA OT TeMIIEePaTypEbL.

26.  IlpumecHble momynpoBOHUKH. [IprMecH JOHOPHOTO U aKIENTOPHOTO THIIOB. DIEKTPOHHAS U IbIPOYHAs
[IPOBOIMMOCTH.

27.  Indnextpuku. IIpoBoIMMOCTb AUAIEKTPUKOB. DIEKTPHIECKUIT IPOOOI IUIITEKTPHUKOB.

28.  I'panumia merayuia. PaboTa BbIxomaa 3JeKTPOHA.

29.  DneKkTpHYecKuil KOHTAKT ABYX METAJLUIOB. BHYTpEHHSsI M BHEIIHUE PA3HOCTH ITOTEHIMATIOB.
TepmonexTpoaBIDKyIIas ciiia. Tepmomnapa.

30.  DieKkTpHYeCKHil KOHTAKT ABYX MOJIYIPOBOAHUKOB C PA3HBIMH THIIAMH [IPOBOAMMOCTH (P/N — epexon).

31. BonbT — aMnepHas XapakTepucTHKa U KOI(O(UIMEHT BHIMPSIMICHUS HOTYyHPOBOJHHKOBOTO JUOAA. DICKTPH-
geckuii mpodoit quona

Ymers - BBIJIENIATE Ba)KHbIE coziep-  [[Ipumepsl 3a1au
JKaTeIbHbIE CTOPOHBI n3y- (1. ITpu yBenuyeHHn 4acTOTHI TAJJAIOIIET0 HAa METaJll CBETA B 2 pasa 3ajlepiKUBalolee HanpshkeHne 11 poTo-

4aeMOTo SIBJICHUS, IPOLEC-
ca, CBOICTBa,;

- 00CyXIaTh CIIOCOOBI

3 HEeKTUBHOTO perieH s
BO3HUKAOMINX (PU3MIECKUX
npobiem;

- pacrno3HaBath (G PEKTHB-
HOE peleHue ot He 3 pek-
THBHOTO PELICHHS;

- OOBSICHATD (BBIABIATH U
CTPOMUTH) THIIMYHBIE MOJIC-
11 (HOPMyYITHPYEMBIX 3a/1a4;
- IPUMEHSATH (PU3HYECCKUE
3HaHMS B TPO(ECCHOHATIB-
HOI JIeATeIIbHOCTH;, HC-

PIIEKTPOHOB yBenM4HMBaeTcs B 5 pa3. Yacrora nepBoHayaibHO najatomero ceera S x 1013 T'u. Onpenenuts nHy
BOJTHBI CBETA, COOTBETCTBYIOMIEH KPACHOW IPaHMIIE JIs STOTO METalIa.

2. OTHOIIIEHNE CKOPOCTEH BBUIETAONINX 3IEKTPOHOB ITPH OCBEIIEHNHN TOBEPXHOCTH METAJIa CBETOM C JUTHHA-
mu BotH A1AL u A2A2 paBHo 0,5. Onpenenuts A2X2, eciu A1A1 = 400 um u kpacHast rpanuna hotodddexTa LIt
pToro meraiia 600 HM.

3. DoTOHBI ¢ 3HEpTHUEiT 5 9B BBIPEIBAIOT (POTOAIEKTPOHBI M3 MeTaiuia ¢ paboToii BeIxoaa 4,7 8. Onpenenure
MaKCHMAaIbHbII HMITyIIbC, IEpeIaBaeMbIi MOBEPXHOCTH 3TOTO METaJlIa TIPH BBIIETE AIEKTPOHA.

4. Kpacnast rpannna ¢orosddexra mnst meramia 6,2 X 10—5 cm. HaliTn BennunHy 3anmparoliero HanmpsnKeHHs
IS (POTOIIEKTPOHOB MPH OCBEIICHUN MeTallla CBETOM ¢ JUTMHO# BOJIHBI 3,3 X 10—5 cm.

5. Haiiti ckopocTh 371€KTPOHOB, BHIPHIBAEMBIX C TOBEPXHOCTH Cepedpa IPU OCBENICHNH €ro CBETOM C JIHMHOM
BoiHEI A = 1500 anrcTpem, eciu Gpoto3(dekT HauMHaeTCs MpH JUTMHE BOHBI A = 2600 anrctpeM. ITocTostHHyIO
ITranka h 1 ckOpoCTh cBeTa C B BaKyyMe CYUTATh H3BECTHBIMH.

6. DOTO3JIEKTPOHBI, MOTyYaeMbIe O] JSHCTBUEM M3Iy4eHHH ¢ yactotamu 2,2 X 1015 u 4,6 x 1015 ', Hauu-
HAIOT MOJHOCTBIO 3a1€PKNBATHCS TOTEHIIANIAMH COOTBETCTBEHHO 6,6 B 1 16,5 B. Haiitn nocrosaayto ITnanka.

7. Ornenure IOCTOSIHHYIO Hnar—n(a, €CIIn CI)OTOSHGKTPOHBI, BBIPHIBAEMBIC C ITIOBEPXHOCTH METaJlJIa CBETOM C
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0JIb30BaTh HX HA MEXHC-
LUIUIMHAPHOM YPOBHE;

- IpuobpeTaTh 3HAHUS B
00J1aCTH CMEXKHBIX ¢ HHU3H-
KOi1 HayK;

KoppeKTHO BBIpaXKaTh U
apryMEHTUPOBAHO 0OOCHO-
BBIBATb MOJIOKECHUS (U3H-
YeCKOH 00IacTH 3HAHHUSL.

qactoroit vl = 1,2 x 1015 'y, 3agepxuBarotcs HanpsokeHuem UL =3,1 B, a BbIpbIBa€MbIe CBETOM C JIMHOM BOJTHBI
A2 =125 um — nanpspkennem U2 = 8,1 B. CkopocTs cBeta B Bakyyme ¢ = 3 x 108 m/c, anemeHTapHsbli 3apsg e = 1,6
x 10—19 Ku.

8. ITpy HEKOTOPOM MAaKCHMAJIbHOM 3HAYCHHH 3a/IeP)KUBAIOLIEH Pa3HOCTH MOTEHIMAIOB Ha BAKYyMHOM (OTO-
bieMeHTe QOTOTOK C IIOBEPXHOCTH KaTO/a, OCBEIIAEMOr0 CBETOM C JUIMHOM BOJIHBI A0 mpekpaiiaercs. Ecian u3me-
HUTB UIMHY BOJIHBI CBETa B 010 = 2 pa3a, TO UL MPEKpaleHust POTOTOKAa HEOOXOMMO YBEIMYUTH 3aJCPKHBAOLLYI0
[pa3HOCTB MOTEHIMANOB B 3 = 3 pa3a. Onpenenure JJIHHY BOJIHBI A0, €CIIH H3BECTHO, 4TO paboTa BbIXO/1a MaTepralia
karoma A = 1,89 3B, nocrosiuHas [Lnanka h = 6,6 x 10—-34 JIx-c, ckopocTb cBeTa B Bakyyme ¢ = 3 x 108 m/c.

Bruaners

- IPAaKTHYECKUMHU HaBbIKa-
MH HCIOJIb30BaHHS JJIe-
MEHTOB HCCIIEI0BATEILCKON
paboThl HA APYTHX AUCLUII-
JIMHAX, HA 3aHATHSX B ay-
JIUTOPUH U HA IIPOU3BOJICT-
BEHHOM NPaKTHUKE;

- CII0c00aMH JeMOHCTpa-
LM YMCHUS aHAJIH3UPO-
BaTh CUTYaLUIO B KOHKPET-
HOM HCCJICJOBaHHY;

- METOJJaMH HCCIIeZI0Ba-
TEJBLCKON pabOThI — KOM-
MIBIOTEPHBIMU MOJISIISIMH,
9KCIIEPUMEHTAILHBIMU
yYCTaHOBKAaMH, OLICHKOH
TIOTPEITHOCTH H3MEPeHUI;
- HABBIKAMH ¥ METOJHKaMU
00001IeHus Pe3yIbTaTOB
HCCIIeIOBaHMS, KCIIe-
PHMEHTAIBLHON paboTHI;

- crroco0amMu OLIEHUBAaHHS
3HAYMMOCTH H TIPaKTHIe-
CKO IPUTOJHOCTH IOy~
YEHHBIX Pe3yIbTaTOB;

- BO3MOXKHOCTBIO MEX/IHC-
LUIUTHHAPHOTO IPHMEHe-
HHS DKCTIEPHIMEHTAIBHBIX H
pacuéTHBIX Pe3yNIbTaTOB;

- OCHOBHBIMH METOJIaMH
HMCCIEI0BAHUS B 00J1aCTH
(U3KKH, TPAKTUIECKUMU
YMEHHUSIMH U HaBBIKAMH UX
HCTIONB30BAHUS B IPAKTH-
4YecKoii padore;

- OCHOBHBIMH METOJIAMH
peleHus 3aa1a4 B 001aCTh
(uznueckoro sxkcnepu-

\Ipumepul 3a0au

1. HUcrounuk ¢ 3JIC 2,2 B u BHyTpeHHUM conpoTtrBiieHHeM | OM 3aMKHYT MEHOM IPOBOJIOKOM, Macca KOTo-
poro 30,3 r. ConpoTHBIICHNE IPOBOJIOKH PaBHO BHYTPEHHEMY COIPOTHBIICHHUIO HCTOYHNKA. Ha cKolbKo rpamycoB
HarpeeTcs MPOBOJIOKA 33 5 MHH, €CITH YeIbHAsI TEIIOEMKOCTh Meau paBHa 378 JIx/(kreK)?

2. CKOJIBKO BpeMEHH (B MUHYTaX) MOTpedyeTcs it ucnapeHus 132 r kumsinieil Boabl, ecan Boja moiaydaer 50
% sHepruwu, BeLACISIONICHCS B dnekTporunTke? Hanpsokenne Ha rummtke 220 B, cuna Toka 4,6 A. Y enbHas Temiora
mapooOpa3zoBaHus BOABI 2,3 MIDK/KT.

3. o npsimomy MeaHOMY TipoBoay JutMHBI L = 1000 M u ceuenuns S = 1 Mm2 teuer Tok | = 4,5 A. Cuunras, 4yto
Ha Ka>K/BIif aTOM MEIU NPUXOIUTCS OXUH CBOOOHBIN dIIEKTPOH, HalaNTe BpeMs t, 32 KOTOpOe dIIEKTPOH IepeMec-
THUTCS OT OZHOTO KOHIIA IPOBOJA A0 APYroro, a TaKkxke CyMMy cuil Fai, AeficTBYIOIHX Ha Bce CBOOOAHBIE 2IEKTPOHBI
B IJAHHOM IIPOBOJIC CO CTOPOHBI AJIEKTpU4ecKkoro nosst. [notHocts Meau D = 8,9 X 103 kr/m3, yaensHOe COMPOTHB-
imenne pp = 1,68 x 10—8 Omem.

4. Ompezenute CpenHIO CKOPOCTD V YIOPAIOYSHHOIO IBIKEHHS 3J1€KTPOHOB B MEIHOM IIPOBOJIE IIPHU ILIOT-
HOCTH ITOCTOSIHHOTO TOKa | = 6 A/MM2, €CIIH CIUTaTh, YTO HA KaXK/IbIi aTOM MEJIH TIPUXOUTCS O/IHH CBOOOIHBIN
hiiekTpoH. Kakoe KommaecTBO TeIIoTH! (| BBIASIHTCS IIPH 3TOM B AWHHUIIE 00beMa IPOBOJA B SANHHUITY BpeMeHU?
Mousipaast Macca Mequ = 63,5 X 10—3 xr/moib, miotHocTs Meau D = 8,9 x 103 kr/m3, yaenbHOe COMpOTHBICHHE
Menu p = 1,7 x 10—8 OmeM.

5. Karymka paguyca r = 25 oM, comeprkamas L = 500 M TOHKOr0 MEZTHOTO IPOBOJIA, BPAIIAETCS C YTITOBOM
ckopocThio ® = 300 pam/c BOKpyYT cBoeii ocu. Yepes CKOIb3sIIIe KOHTAKTH KATYIIKA MTOJKIF0OYeHa K OauCTHIe-
ckomy ranbBaHoMeTpy. O6iee conpotuBiieHue Beeit tenu R =21 Om. Haiinurte ynensHsiii 3apsa e/me Hocurteneit
[TOKa B M/, €CJIM IIPH PE3KOM 3aTOPMaKMBAHUH KaTYIIKH Yepe3 TalbBAaHOMETpP IPOXOAUT 3apsia g = 10 HKL.

6. IpoBoxuuk amuHOU 110 cM cornynu noj yriom 60° Tak, 4To OfjHA U3 CTOPOH yria paBHa 30 cM, 1 momec-

[THJIA B OTHOPOJIHOE MAarHuTHOE I10JI€ C I/IHZ[yKLII/IeI\/II 2 MTII 00euMu CTOpOHaAMH NEPINEHAUKYIIPHO JIMHUSAM UHIAYKIIHH.|

Kaxas cnna (B MH) Oy/ieT 1eiiCTBOBaTh Ha 3TOT HPOBOJHMK, €CIIM 110 HEMY TIPOITYCTUTH TOK critoi 10 A

7. Bo cxonbko pa3 snekTpuueckas cuna, JeHCTBYIONIAs Ha IEKTPOH, OOJIbIIe MATHUTHOM CHIIBL, €CIM HAMps-
PKEHHOCTB 2JIEKTpUYecKoro mois 1,5 kB/M, a maxykims MarauTHoro nois 0,1 Ta? Crkopocts anekTpona pasHa 200
M/C M HampaBJieHa MEePHEHNKYIAPHO JIMHAAM WHIYKIIMH MATHUTHOTO TIOJISL.

8. ITygok mpOTOHOB BiIETaeT B OXHOPOAHOE MAarHUTHOE Hoje ¢ uuayKiuei 0,1 T nepneHAuKyIsIpHO JIHHUAM
mHIyKIny. [IpOTOHBI IBMKYTCSA B MATHUTHOM IIOJIE TIO J{yT'€ OKPYKHOCTH paanycoM 20 CM 1 MONaatoT Ha 3a3eM-
leHHyro MuIIeHb. HalimTe TenIoByo MOIIHOCTE, BBIICISIONIYIOCS B MUIIIEHH, €CIIM CHIla Toka B mydke 0,1 Ma.
(OTHOLIEHNE 3apsia MPOToHA K ero Macce 108 Ki/kr.

9. Ha mapuk maccoit 5 T HaHecaH 3apsi 2 MKJI, HOABECHIIN €T0 Ha HUTH JUTMHOM 10 M B TOPHM30HTAILHOM Mar-
HUTHOM TI0JI€ C MHIyKIteH 2 Ti1, OTKIOHMIIN Ha HEKOTOPBII YToJl B INIOCKOCTH, NEPHEHANKYIAPHON MO0, M OTITyC-
[ru. Ha ckombko caHTUMETpOoB KpaiiHee IOI0XKeHHE MIapUKa BBIIIE HIDKHETO, €U IPU IPOXO0XKICHUH UM HIDKHEH
[TOUKM cuJla HaTsDKEeHUs: HUTH paBHa 0,17 H?

10. 3aMKHYyTas Kpyrias Katymka 13 100 BUTKOB MOMEIEHa B OJTHOPOTHOE MarHUTHOE 110JI€ NapaJlieNbHoE ee
ocu. [Ipu n3MeHEeHNU MarHUTHOM MHAYKIMK Ha 0,2 MTII yepe3 KaTylKy npoxoaut 3apsa 40 mxkn Yemy paBeH paau-

yC KaTymkH (B CM), €CJIM CONPOTUBICHUE IMHUIIBI JUTHHBI ipoBoja 0,1 Om/m?
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MEHTa;
- Ipo(heCCHOHATBHBIM
SI3BIKOM (pU3HIECKOH 00-
JIACTH 3HAHUS,

- crioco0amMu COBEPILIEHCT-
BOBaHMS IPO(ECCHOHATB-
HBIX 3HAHUI U yMEHUI
IIyTEM UCHOJIb30BaHUS
BO3MOXHOCTE# nH(OpMa-
LIMOHHOM CpeJbl.

11. B onHOpoHOM MarHuTHOM 1ojie ¢ uHaykiuei 0,2 Ti pacriosioskeH NpoBOJIOYHbBIH BUTOK TAKMM 00pa3oM,
YTO €ro IUIOCKOCTb NEPHEHMKYIISPHA IMHUSM MarHUTHON MHAYKUUK. BUTOK 3aMKHYT Ha ransBanomerp. [ToaHblit
3apsi, IpOIIeIINIT Yepe3 TalbBaHOMETp IIPH IOBOPOTE BUTKA HA HEKOTOPEIH yroi, paseH 0,08 Kir. Ha kxakoit yron
(B rpajtycax) IOBEpPHYJIM BUTOK, eciu ero mioias 4000 cM2, a CONpOTHBIEHHE BUTKA BMECTE C raJlbBAHOMETPOM
1,5 Om?

12. ITpoBoxHHK UTHHOH | M paBHOMEPHO BpalfaeTcsi B TOPU30HTATEHON IIOCKOCTH ¢ 9acToToi 10 c—1. Och
BpallleH!s IPOXOIHUT Yepe3 OJMH U3 KOHLIOB CTEPIKHs. BepTHkaibHas COCTABIAIOMAs MATHUTHOTO 1OJIst 3eMIIH paB-
Ha 50 Mk Onpenenure pa3HOCTb MOTEHIMAIOB MEX/y KOHIIaMu npoBojHuka [0,00157] 23.35. [IpoBoaHUK ai1u-
HOH | M ABIDKETCS CO CKOPOCTBIO 5 M/C TIePIEHAUKYIISIPHO JTHHASM HHITYKIIUH OJHOPOJHOTO MarHHTHOTO IIOJIS.
Onpeenure BeMMYUHY HHAYKIMM MArHUTHOTO HOJIS (B MTJI), €CJIM Ha KOHLAX IIPOBO/IHUKA BOSHUKAET Pa3HOCTh
motexiuanos 0,02 B.

13. CTopoHa NpsIMOYTOJIBHOTO KapKkaca, Meromas JUInHy 10 ¢M, CKOIB3HUT cO CKOPOCTBIO 1 M/C 110 ABYM APYIHM
CTOpOHAM, OCTaBasiCh C HUMH B 3JICKTPHYECKOM KOHTaKTe. [I0CKOCTh MPsAMOYTOIbHIKA HEPICHANKYIAPHA JTHHUAM
MHAYKIUKM ogHOpoaHoro MarautHoro nosst 0,01 Ta. Haitnure cuny Toka (B Mka) B ipsiMoyrosibHuke uyepes 0,9 ¢
mocne Havasa ABIKeHns. CONpOTHBIIEHNE eHHHIBI JIHHEI IpoBoza | OM/M. B HayabHbIH MOMEHT ILIONIanb Mpsi-
MOYTOJIbHHKA paBHA HYJIIO.

14. ITo H-o6pa3Hoii pamke, HAKJIOHEHHOH 10 yriioM 30° K TOPU30HTY U IOMEIIEHHON B OJJHOPOJHOE BEPTHU-
KaIbHOE MarHUTHOE I10JIe, HAYMHAeT COCKaJIb3bIBaTh Oe3 TpeHus epeMbruka Maccoi 30 r. [[ina nepemsraku 10 oM,
lee conporusiienue 1 Mom, uuaykiwms noss 0,1 Tin. Haliaure ycTaHOBUBIIYIOCS CKOPOCTb IBHKEHHS IIEPEMBIUKH.

3Hathb

OCHOBHEIE OIpeJIeIeHUs U
MOHATHS, UCHIONIb3yeMbIe
pHu GOpMyIHPOBKE 33124
¢usnKy;

OCHOBHBIE METO/IbI HCCIIe-
JIOBaHUH, UCIIOJIL3YEMBIX B
COBPEMEHHOH TeopeTnye-
CKOH M IKCIIEpHUMEHTAIIb-
HoOM dusnke;
OnpeneneHust OCHOBHBIX
MOHATHH, HAa3bIBATh UX
CTPYKTYpHBIE XapaKTepH-
CTHKY;

OCHOBHBIE 3aKOHBI (PU3HKH
1 TIpaBHJIa IPHMEHEHUS HX;
OrnpesieNieHnst IPOIECCOB,
MIPOTEKAIONINX B H3ydae-
MBIX SIBJICHUSIX U JIGKALIUX
B OCHOBE H3y4aeMoro (u-
3U4ecKoro eHomeHa.

Bonpock! k 3a4éTy:

1.Benenne. IIpHHINITBI aTOMHO-3MHCCHOHHOTO criekTpanbHoro aHammsa (ADCA). TIponeccer ADCA. Pasnoxenue
B criekTp ODMU. HUctopns Borpoca. Pabotsr Kupxroga u Bynsena. ®opmymna I1laitde-JIomaknaa.

2.JlyroBoii »neKTpudeckuid paspsia. IHTEeHCUBHOCTh CHEKTPAIBHOM JIMHUU U KOHIIEHTpALHs d1eMeHTa. OCHOBHBIE
mapaMeTpsl TyroBoi mia3Mel. CocoOBI BBEIEHHS MPOOBI B YTONBHYIO JYTY.

3. IMomerit kKaToy 1 TaeroIui paspsn. CreKTpoaHaIUTHIECKHe 0COOEHHOCTH pa3psijia B ooM kartoje. KoncTpykuus
[Pa3psLIHOM TPYOKH C MOJIBIM KaTOIOM.

4. I'azoBoe mams u nazepsl B ADCA.

5. PerucTpanust SMICCHOHHBIX CIEKTPOB. DYHKIIMOHAIBHEIE CXEMBI CTIEKTPOMeTPOB. CKaHUPYIOIIHE CIIEKTPOMETPBI
/17Is1 MHOTO9JIEMEHTHOT'O aHaIM3a. 3aBUCUMOCTb IIPEAeIoB 00OHAPYKEHHUs DJIEMEHTOB OT I1apaMeTPOB CIIEKTPOMETPOB.
Merons! yuéra (oHa.

6. Beenenue. [IprHHIMITEL aTOMHOTO a0COpOIMOHHOTO criekTpanbHoro aHamm3a (AACA). AACA c anexTporepMude-
ckoii aromu3anuer mpoosl. AACA ¢ aTomu3anueil npoObl B Ta30BOM IUIAMEHU M APYTUX UCTOUYHHKAX CBETA.

7. DnekTpoTepMHUUecKas aTOMU3aIus MpoOsl. KOHCTPYKIINHM 3IeKTPOTEpMIYECKNX aTOMU3aTOPOB. AHATNTHIECKHE
XapaKTepHCTUKN aTOMHO-a0COPOIIMOHHOTO METO/1a € AIEKTPOTEPMUYECKOH aTOMU3AIeH.

8. Aromuzanust npoObl B Ta30BOM ITaMeHu. [InamenHas atomHo-abcopounonnas cnekrpometpus (ITAAC). AACA ¢
aToMu3arHei poOHI B TIICIONIEM JyrOBOM pa3psiie U IPYTUX HCTOYHHKaX. MHorosnementHas AACA.

9. AToMHO-(hITyOpeCIIeHTHOE ONpe/ieNieHre CIEI0B IIeMEHTOB. [IpHHIMITEI aTOMHO-(ITYyOPECIIEHTHON CIIEKTPOCKO-
muu (ADC). ATOMHO-(ITYyOPECIEHTHBIN aHAHU3 C TPAAUIMOHHBIMHA HCTOYHHKAMH BO30YXICHUS (DIIyOpECLECHINH.
/AnimapaTypa, MeTobl U aHanmuTHYeckue xapaktepuctuku ADC. Peructpanust (yopecueHInn.

10. Jla3epHblii aToMHO-HOHN3anMOHHbIH aHan3 (JIAUIA) BeicokouncThIX BemecTB. Pusmyeckue ocHoBbl JIAUA.
(CeNleKTHBHOCTS JTa36PHOT0 MHOTOCTYIICHIATOTO BO3OYKICHHUS ¥ HOHU3aHH. JIa3epHas TexHUKa. ATOMU3aNus Ipo-
6b1. CHcTema perucrpanuu.

11.ITpumepsr aHaM3a pa3anIHBIX 0OBEKTOB: BOAHBIE PacTBOPSI, T/mpoBoanukn, OCY BemecTsa.

12. CnekTpanbHbli aHaIN3 Ta30B. DMUCCHOHHBIC METOIbI. DIIyOPECIIEHTHBIC METOIbI. XEMUITIOMUHECIICHTHBIN

MeTo1. CIeKTPOCKONHSI KOMOWHAIIIOHHOTO PACCEsSHUS.

CHCKTPOCKOHI/I‘-ICCKI/IG METOIbI

I[MCCIICOAOBAHU
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13. Bonpockl METPOJIOTHH CIEKTPAIFHOr0 aHanu3a. AGCopOIMOHHbBIe MeTOIBI. MeTox noromenus. Buyrpupesona-
ropHas Ja3epHas crekrpockonus (BPJIC).

14. CrieKTpoCKONHUYECKHe METOABI C HEONTHYECKHM CHTHAIOM. ONTHKO-aKycTHIeCKuil MeTo. DOTOHOHU3AIMOH-
HBIH METO/I.

15. O6paboTka pe3y/bTaTOB aHaIM3a. MeTpOIOrniecKue XapakTepUCTHKU MeTOANK aHanu3a. OOpaboTka pe3yibTa-
TOB METOJaMH HemapaMeTpUUIecKoil craTucTHky. [Ipenen obHapyxenus. CTpyKTypa IOTPEeIIHOCTH.

16. Monexkynsipras cnekrpockonust (MC). Texnuka u Mmeroguka MC. BBeneHue B IpakTHYECKYIO MOJIEKYIISIPHYIO
cnexrpockonuto (MC).

17.OcHOBHBIE y31IbI CIIEKTPAJILHBIX IPUOOPOB. PerucTpariys CeKTpoB MOJIEKYJIIPHOTO IoronmeHus. MeToquka
CLIEKTPOCKOIIMYECKHX HCCIIECA0BAHUI MOTEKYIAPHBIX CHCTEM.

18. DneKTpOoHHbIE CIIEKTPBI MOrIoIeHHs. OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOHHBIX CIIEKTPOB. DIEKTPOHHAS
aGCOpOILOHHAs CIIEKTPOCKOIIHSI.

19. UK-cnektpbl. OCHOBHBIE MOJIOKEHUSI TEOPUH KoJieOaTesbHbIX crieKTpoB. MK-abcopOroHHas CrieKTpOCKOMHSI.
20. Criextpbl oromomunecueHni. OCHOBHbIE TOJIOKEHHUS Teopuu crieKTpoB (oromomunecueHuun (CO). Texuu-
Ka M3MEpEeHus CIIeKTPOB (oToMOMUHECeHIINY. DIryopecieHnus 1 MeToNKa paboThI ¢ He.

21. CrieKTpbl KOMOMHALIMOHHOTO paccestHus cBeTa. OCHOBHBIE MOJI0KEHUS TEOPUH CIIEKTPOB KOMOWHAIMIOHHOTO
Ipaccesius ceera (KPC). Texnuka criekrpockonuu KPC.

22. CrIeKTpocKONHs HapyIIEeHHOT0 IOJIHOTro BHyTpeHHero ortpakeHus (HIIBO). OcHOBHbIE TOI0XKEHHS TEOPHU
CIEKTPOCKOIMY HapyIIEHHOTO M0JHOro BHyTpeHHero orpaxenus (CHIIBO). Texuuka CHIIBO. Meronuka usmepe-
Hus cnektpos HIIBO.

23. IIposiBieHne MexMoiIeKysipHoro B3aumozeiicteust (MMB) B ciektpax. CIIEeKTPOCKOITMYIECKHIT aHAIU3 B MEX-
MoJeKyIsIpHbIe B3anMozelcTBUA. OCHOBHBIE TeopeTHdeckue nonoxxenus. [IposBienue HecneupHIECKUX B3aUMO-
IMeficTBHI B MOJIEKYIISIPHBIX CrieKTpax. [IposiBienne crienuuuecKix B3auMOICHCTBHI B MOJIEKYIISIPHBIX CIIEKTPax.

YMets

Bboinenats BaxkHble conep-
JKaTeIbHbIE CTOPOHBI H3Y-
YaeMOTo SIBJICHUS, IPOLEC-
ca, CBOICTBa,;

O6cyx)narth crioco0sI 3¢-
(heKTHBHOTO pelIeHH s
BO3HUKAKOIINX HU3HIECKUX
pobiem;

Pacrno3uaBath 3 hekTHB-
HOE pemeHne ot He 3 ek-
THBHOTO PELICHHS;
OOBACHATD (BBIABIATH U
CTPOMTBH) THIIMYHBIE MOJIE-
11 (HOpMyITHPYEMBIX 3a/1a4;
IpumensTs puznveckue
3HaHMSA B podeccuoHab-
HOI JIeATeIbHOCTH; HC-
0JIb30BaTh HX HA MEXK/IHC-
LUIUIMHAPHOM YPOBHE;
ITprobperats 3HaHHA B
001aCTH CMEKHBIX ¢ QU3n-
KOH HayK;

[ Ipumepnvie 6onpoce mecma

Bonpoc Ne 1: DMACCHOHHEIH CIIEKTp aToMa HNPEACTaBIsIeT COO0M:

Omeemsi: 1. Habop y3kux nunuit 2. Habop mmpoxux nonoc 3. KoMOUHALMIO Y3KHUX TOJIOC M HIMPOKUX JIMHUH 4.
HenpephIBHYO KPHBYIO ¢ MAaKCHMyMaMu

Bonpoc Ne 2: Harpe aHamm3npyeMoro o6pasiia 7o BEICOKOH TeMIIepaTypsl B METOJIE aTOMHO-a0COPOIIMOHHON
CLIEKTPOCKOIHU UCIIONIb3YeTCsI:

Omeemei.: 1. Tonbko mst ero arommsanuy 2. Tonbko s HoHM3anun atoMoB 3. Tonbko Jutst BO30YsK/IEHHS aTOMOB 4.
/15151 aTOMI3aIIiH € TIOCITEAYOIMM BO30Y:KIeHHEM aToMOB 5. [l aToOMH3aIiy ¢ OCIIeIyoIIei HOHN3aIiel aTOMOB
\Bonpoc Ne 3: AHAITUTHYECKUM CUTHAIIOM [PH MIPOBEICHUH Ka4eCTBEHHOTO aTOMHO-9MHCCHOHHOTO aHaIn3a
STBIISIETCS:

Omeembi: 1. JINMHBI BOJH CNIEKTPaIbHBIX TMHUHN 2. IHTEHCHBHOCTB ClIeKTpaibHbIX JIMHMH 3. llInpuna
CIIEKTpabHBIX TUHUH 4. PaccTosiHue MeX Iy CIIEKTPaIbHBIMU JIMHUAMH 5. DTOT METOJ IOYTH He HCIIONb3YIOT IS
KaqeCTBEHHOTO aHaJIN3a

Bonpoc Ne4: DMHUCCHOHHBIN CIIEKTP aTOMOB KaKOTO 3JIEMEHTA COEPKUT OOJIbIIIee YNCIIO JIMHUH:

Omeemoi: 1. Jlutus 2. Harpust 3. Crpouuust 4. XKenesa

\Bonpoc Ne5: AGCOpOLIMOHHBIH CIIEKTP aToMa MPENCTaBIsET CO00M

Omeemei: 1. Habop y3kux nuauit 2. Habop mpokux monoc 3. KoMOMHAIMIO Y3KHX MOJOC M MIUPOKUX JMHUH 4.
HempepbIBHYIO KPUBYIO C MAKCUMYMaMHU

\Bonpoc Ne 6: Harpes ananusupyeMoro o6pasiia 10 BEICOKOH TeMIIEPaTyphl B METO/IE ATOMHO-IMUCCHOHHOM
CTIEKTPOCKOIINH HCHOIB3YETCSI:

Omeemyi: 1. Tonbko 1uist ero aromu3zanuu 2. Tonbko 11 noHu3aLuu atoMoB 3. Toabko As1st BO3OYXIICHUS aTOMOB 4.

)11 aTOMU3a1UK C MTOCIEAYIONIMM BO30YKA€HHEM aToMOB 5. JIJisl aTOMU3anuy ¢ MOCIeAyoNIel HOHU3aInel aTOMOB
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Lﬂonpoc Ne7: AHanUTHYECKUM CHTHAJIOM IIPH IPOBEACHUN Ka4€CTBEHHOTO aTOMHO-a0COPOLIMOHHOTO aHaIn3a
BIIICTCSL:
Omeempi: 1. ITMHBI BOJIH CIIEKTPaJIbHBIX JTHHUH 2. IHTCHCHBHOCTD CIIEKTpaIbHBIX JIuHMM 3. [llupuna
CHIEKTpaJIbHBIX JIMHUH 4. PaccTosHME MEXY CHEKTPAJIbHBIMU JIMHUAMHU 5. DTOT METOJ IOYTH HE UCIIONIb3YIOT JUIs
KaueCTBEHHOI'O aHajn3a

\Bonpoc Ne 8: DMHUCCHOHHBIN CIIEKTP aTOMOB KaKOTO JIEMEHTa COAEPIKHUT OOJIbIIee YHUCIIO TUHUH:

Omeemoi: 1. Harpus 2. Pyouaus 3. Bapust 4. Hukens

\Bonpoc Ne 10: Beon aHanu3upyemoro o0pasia B riiamsi B Metofe pOTOMETPHH [UIAMEHH HCIIOIb3YeTCs:

Omeemvi: 1. Torbko st ero aromusanuu 2. Tonbko Uit HoHK3amuu aToMoB 3. TolbKo ISt BO30YKAEHUS aTOMOB 4.
/1151 aTOMU3aLUK C MTOCIIEAYIOUIMM BO30YKA€HHEM aToMOB 5. [ aToMU3aLuu ¢ Mocaeayonel HoHu3anuel atoMoB
\Bonpoc Ne11: AHanUTUYECKUM CUTHAJIOM IIPH IPOBEJICHUH KOJIMYECTBEHHOIO aTOMHO-a0COPOIIMOHHOIO aHann3a
SIBJISIETCS:

Omeempi: 1. JInuHbl BOJH JIMHUI noniomeHus 2. IHTeHCuBHOCTD JIMHUE nonomienus 3. Llupuna aunuii
rmorouienus 4. PaccrosHue MeXay JTMHUSAMY MOMIOLICHHUS 5. DTOT METO/ HOYTH HE UCHOJIB3YIOT /IS
KOJITYECTBEHHOTO aHAJIN3a

\Bonpoc Ne 12: IMHUCCHOHHBIH CIIEKTP aTOMOB KaKOTO JIEMEHTa COAEPIKUT OOITbIIIee YHUCIIO JTUHMUI:

Omeemoi: 1. Lesus 2. Bepumnus 3. Amomunns 4. Kobansra

\Bonpoc Ne 13: Kakoe 3 IepedrcIeHHbIX HIKE JIEKTPOMarHUTHBIX U3IIy9eHUH HMeeT HaUMEHBIIYIO JUIMHY BOJIHBIL:
Omeemoi: 1. Bugumoe 2. PertrenoBckoe 3. Ynbrpaduonerosoe 4. Uudpakpacnoe

Onpoc Ne 14: Kakoii MeTo aToMu3aluy o0pasia 1 BO30yK/ICHUS aTOMOB I03BOJISIET Ka4Y€CTBEHHO ONPEAENATh
HanOoJIee IMMPOKHIL KPYT 2JIEMEHTOB B METO/I€ aTOMHO-IMUCCHOHHOTO aHAIIN3a:

Omeempi: 1. Ilnams 2. [lyra noctosHHoro Toka 3. Jlyra nepemenHoro toka 4. Hckpa

\Bonpoc Ne15: AHaNnUTUYECKUM CUTHAJIOM IIPU MPOBEICHMH KOJIMYECTBEHHOTO aTOMHO-3MHCCHOHHOTO aHAIIN3a
SBJISIETCS:

Omeempi: 1. JINTMHBI BOJH CNIEKTPaIbHBIX JIUHUN 2. UTHTEHCUBHOCTH cHIeKTpaibHbIX MU 3. [lupuna
CIIeKTpabHBIX TUHUH 4. PaccTosiHIE MeX Iy CIIEKTPaIbHBIMU JIMHUAMH 5. DTOT METOJ IOYTH He HCTIONb3YIOT IS
KOJIYEeCTBEHHOTO aHAJIN3a

Bonpoc Ne 16: KBaHT Kakoro U3 NepedrCIICHHbIX HIKE THIIOB JIEKTPOMArHUTHBIX H3JIy9eHUH HMeeT HalMEeHBIIYIO
PHEpPruio:

Omeemei: 1. Bunnmoro 2. Pentrenosckoro 3. VisrpaduoneroBoro 4. MappakpacHoro

Bonpoc Ne 17: Kakoii n3 mepedncIeHHBIX HIDKE METOJIOB aTOMU3AIMH 00pa3Iia HCTIONb3yeTcs B
ATOMHO-20COPOIMOHHOMN CIIEKTPOCKOITHH:

Omeembi: 1. BBenienue B miams 2. BBeaeHne B 1yry NOCTOSIHHOTO Toka 3. BeezieHue B 1yry nepeMeHHoro Toka 4. C
TOMOIIBI0 HCKPOBOTO paspsina 5. Hu oIuH U3 mepedrnciIeHHbIX

\Bonpoc Ne 19: DMHUCCHOHHBII CIIEKTP aTOMOB KaKOTO JIEMEHTA COAEPIKUT OOITbIIIee YHUCIIO JTUHUI:

Omeemei: 1. Jlutus 2. bapus 3. Amromunns 4. Ypana

Bonpoc Ne 20: Tlouemy B aTOMHO-abcopOLHOHHOM criekTpockoni (AAC) yacTo HCHONB3YIOT XapaKTePHCTHIECKYIO
ITHHHIO dJ1eMeHTa?

IMpu 5TOM JTOCTHTaETCs MaKCHMallbHask YyBCTBHTEIIBHOCTD aHaIM3a 4. DTo BCeT/ia CHHIIETHAs JIMHUA 5. Y Takoi
ITHHAY MakcuMaseH 3G QexT caMonorIomeHus

Onpoc Ne21: OCHOBHBIM OrpaHHYEHHEM PUMEHEHHs METO/Ia aTOMHO-9MICCHOHHON ()OTOMETPHH TITAMEHI
SIBIISCTCS:

Omeemei: 1. BpicoKasi CTOMMOCTB ammaparypbl ¥ PaCXOAHBIX MaTepuaioB 2. HeBO3MOXKHOCTb IPOBEACHUS
KagecTBEHHOTO aHanu3a 3. HeBO3MOXHOCTh TIPOBEICHNS KOIMYECTBEHHOTO aHami3a 4. bonbIas nmorpenrHocTs
m3Mepennit 5. HeOombIIoit Kpyr onpeenseMbIX 3lIeMEHTOB

\Bonpoc Ne 23: Kakuie crieKTpaibHbIe IMHUN HA3bIBAIOT PE30HAHCHBIMU?

Omeempi: 1. OHa jerde Bcero MoaeTcsl BU3yalbHOMY HaOMIOASHUIO 2. DTo Haubosee MUpOoKast IMHKS B CIIEKTpe 3.




CmpyKkmypHblil 31eMeHm

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm

KOMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
Omeempi: 1. JluHuY, 1715 KOTOPBIX HauboJIee BBIPAXKEHO caMononomeHue 2. JINHUY, OTBEeYarolue Iepexosy
PIIEKTPOHOB € BO30Y)K/ICHHBIX ypOBHEH Ha OCHOBHOM 3. JIMHMY, MOAaIoNIHecs BU3yaIbHOMY HAOIIOACHUIO 4.
Cunrnerssle UK 5. JlyOneTHbIC ¥ TPUILICTHBIE THHHU

Braners HaBblkamMu IpHMEHEHHS HA

IIPaKTUKe NPodecCHOHATb-
HBIX 3HAHUH TEOPUU U
METO/IOB (PU3MUYECKHX HC-
CJIe0BaHUM

MIPaKTUYECKHMMH HaBBIKAMU
HCTIONB30BAHMS JIEMEHTOB
HCCIIeI0BaTeNbCKOH pabo-
ThI HA IPYTHX AUCLUILIH-
Hax, Ha 3aHATHAX B ayJHTO-
PHH U Ha IPOM3BOJICTBEH-
HOU NPAKTHKE;

crioco0amMu JEMOHCTPALIMU
YMEHUSI aHAIM3UPOBaTh
CHUTYallHIO B KOHKPETHOM
HCCIIeIOBaHNH;

METOIaMH1 HCCIIEI0BATEIb-
CKOM pabOThI — KOMIIBIO-
TEPHBIMH MOJEIISIMH, IKC-
NIepUMEHTaIBHBIMHA yCTa-
HOBKaMH, OLIEHKOH 110~
IPEIIHOCTH M3MepEHHIA;

HaBBIKaMH U METOAUKaMH
00001IeHus Pe3yIbTaTOB
HCCIIEIOBAHNS, IKCIIEPH-
MEHTaJILHON paboTHI;

croco0aMu OIleHUBAHUS
3HAYMMOCTH H TIPaKTHIe-

CKOI IPUTOJHOCTH IOy~
YEHHBIX Pe3yIbTaTOB;
BO3MOXKHOCTBIO MEXKIHC-
LUIUTHHAPHOTO IPHMEHe-
HHS DKCTICPHIMEHTAIBHBIX H
pacuéTHBIX Pe3yJbTaTOB;

OCHOBHBIMH METOZIaMHU
HMCCIEI0BAHUS B 00J1aCTH
(U3KKH, TPAKTUICCKUMU
YMEHHUSIMH U HaBBIKAMH UX
HCTIONB30BAHUS B IPAKTH-
4eCcKoi padore;

\Ipumeproe npakmuueckoe 3adanue

“4-30. Joa waowepumx yraesoopoas A w 5 ¢ SpyTro-dopuysol
" & r CiaHye mpu oumeaeHns rpinuranaton xasms Dﬁf’urnl CLHY B TY Me
* wecaory. Ha cewobskEs gsumux cuextpos [MP yoramoswre crpys

Typud coeqmuennd A W 5.

P I B B T T
K sagane 437,

4-37. Mpu nevposansn §emosa SMan RMARTEHS CMECY opTe W
AP RHTPOPER0A0D. OOLACHNTE, KAKHM KHINBEAYANSEMM HIOMEPIM
“DpHRILscKAT coexTpM A = F
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CmpyKkmypHblil 31eMeHm

OCHOBHBIMH METOAAMH
pelieHus 3a1a4 B o0acTu
(DH3MYECKOr0 IKCIIEPUMEH-
Ta;

npo(heCCUOHATBHBIM SI3bI-
KOM (pU3HYECKO 001acTH
3HAHMUS;

crocodamMu COBEPIIEHCT-
BOBaHHUS NPOGeCCHOHAIb-
HBIX 3HAHUI U yMEHUI
IIyTEM HCHOJIb30BaHUS
BO3MOXHOCTE# nH(OpMa-
LIMOHHOM Ccpejibl

3HaTh CoBpeMeHHBIE TEOPUH 1 ITpuMepHEIe TEMBI pedepaToB
METOJIBI CHIEKTPAIbHBIX 1. YriiepoHbIe BOJIOKHA (METOIbI OIYISHNS).
HCCIIeIOBaHHI 2. HckyccTBeHHbIH rpadUT 1 HHTEPKATUPOBAHHbBIC COCIUHEHUS TpaduTa.
3. HK-cnekTpockomnus
4. YriiepoHbie HAHOTPYOKH (CTPOSHHUE, CBOMCTBA, TEXHOJIOTHS H3TOTOBJICHHS).
5. IIpumenenue QysuiepeHoB U yriiepoAHBIX HAHOTPYOOK.
6. TIupoyriiepon (cTpoeHne, CBOHCTBA, NOIyIeHUE U IPHMEHEHHE).
7. Crexioyriiepos (CTpoeHue, CBOWCTBA, MOIyYCHUE U TPUMEHEHHUE).
Ymers ITpumensaTs coBpemernsle | [IpumepHoe 3ananue
TEOPHU U METOIbI CIIeK-
TpaJbHBIX HCCIEI0BAHUM
Puc.3. Cxema 0 rubpiu aromimix opb: a, 6 ~ sp-opGuram; 6,r sp’
opbirman; b - sp'- opbHTAIL.
Brazmers CoBpemennsiMH MeTonamu | [IpumepHoe 3aianue

00pazosamenbHOU NPOSPaAMMbL

IKomnebaTenmpHBIE CIIEKTPBI KOHJIEHCHPOBaH-
[HOTO yTyIeposia M HaHOYTJIepo/a




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIyp ITnanupyemvle pesyivmamot 00yUeHUs PYKIyp .
KoMnemenyuu 06pazoeamenbHol NPo2PaMMbl

U npuéMaMu CIIEKTPaIbHO-
TO aHaJIU3a

Pacnipesiesienne MEKTPOHHON IUIOTHOCTH B PELICTKE KPHCTAILIA alMasa

3HaTh — (usnueckyro cymHocts  [[IepedeHb TeM U 3aJaHHUii AJISl NOATOTOBKH K 3a4eTy:

IIPOLECCOB, MpoTeKaromux  |1.MeTo/b! nceeIoBaHus TOBEPXHOCTH TBEPIBIX Tel (00Iuii 0030p M XapaKTepPUCTHKA METOIOB aHaIHN3a COCTOSHUS
B IIPOBOJILINX, HOJIYIIPO-  |[IIOBEPXHOCTH).

BOJHUKOBBIX, IUMIEKTpU-  [2. CHMMETpHUs U TUIBI KPUCTAIMYECKUX pemeToK. PenopoBCKHe MPOCTPaHCTBEHHBIE TPYIIIbL, IPHMEPhI IPOCTPaH-
YeCKHX, MArHUTHBIX MaTe-  |CTBEHHBIX Ipymil. Pemerku bpase

pHanax u B CTpyKTypax, 3. Ypasuenue lllpenunrepa it kpucramia. Teopust 1 Kiaccu(UKAIMs YHEPTSTHUECKUX 30H B KPHCTAJIaX. 30HBI
CO3JIaHHBIX Ha OCHOBE 3THX |BpHILIIO3HA. DIEMEHTAapHAS TEOpUs JOKAIbHBIX YPOBHEH

MaTepHaloB, B TOM 4ucie U |4. OCHOBHBIE IPEACTABICHHS O KBAHTOBO-MEXaHUUECKUX PACUETOB B TEOPHHU TBEPJOTO Tela

IIPU BO3ACHCTBUH BHEIIHUX |S5. DIIEMEHTHI TEOPHH HOHU3AIUH 1 BO30Y)KIECHUS aTOMOB B HOHHOH CIIEKTPOCKOIIUH

moJted v u3MeHeHnd TeM-  |6. TodedHbie nedeKThl U HX CIIEKTPOCKOMUYECKOE MPOSBICHHE

IepaTypsl. 7. CTpyKTypa SHEepreTH4IecKuX 30H ajMasa, rpaduTa, KapOuHa

— COBpeMeHHbIE TeHaeHIH (8. MonennpoBaHue TOYeUHBIX TedekToB Ha DBM

B pazBuTuH Gusuku TBEP-  |9. [IpuMecHbIe JeeKTh! U UX PernCTparys

noro Tena u nonynpoBoxa-  |10. TepmonuHaMuka Ga3oBBIX EPEXOI0B B KPHCTAILIAX.
HHKOB, IPHOOPOB U YCT- 11. AncopOryst Ha TIOBEPXHOCTH TBEPJBIX Tel. MOJIeKyISIpHAs U AUCCOLIMATHUBHAS aIcOPOLISL. oBenXHOCTHLIE CRONHCTEL
POWCTB Ha X OCHOBE; 12. Tepmoaecop6uusi. VimmyibcHas ¥ TepMoIiporpamMmmupyemast gecopouust. KauecTBeHHbIH aHann3 3aBUCUMOCTEH P

[KOHIEHCHPOBAHHBIX CUCTEM
ITaBJIEHUS OT BpEMEHU. YpaBHEHHE AppeHuyca.-

13. DnieMeHTHI TeOpUH TIPOXOXKIEHNST YCKOPEHHBIX YaCTHII YePe3 BEIIECTBO

14. CraTicTHKa 3JIEKTPOHOB U IBIPOK B IPOBOAHUKAX U MOJIYNPOBOJAHMKAX. YpoBeHb Depmu. 15. 3aBucumoctb
TOABYKHOCTH HOCHTENEH 3apsiia oT TeMnepaTypsl. Dddekt Xora.

16. DnieMeHTHI TEOpUH TIPOXOXKIEHNST YCKOPEHHBIX YaCTHII Yepe3 BEIIECTBO

17. OnTuyeckue cBokcTBa TBepAIX Tenl. CIEKTpHI MOTTIOMIEH s U OTpaXkeHHs. PacdyeT onTuyecKnX mapamMeTpoB
[TBEPJIBIX TEJ M3 CHEKTPOB MOTJIONIEHUS H OTPaXKEHHs

18. Y®-crieKTpocKonysi 1 aTOMHOE CTPOEHHE TBEP/IBIX TEN

19. PentrenoBckas ¢otoanekTponHas crekrpockonust (POIC)

20. PenTrenoBckasi, (hOTO3IEKTPOHHAS AUDPaKIHSL

21. Ckanupyromast TyHHenbHast MUKpockomus (CTM)

22. ®oTOdIEKTPHYECKHE CBOMCTBA, IIOMUHHICIIEHIIUSA B TBEP/BIX TeIaX, (POTOMPOBOAMMOCTD MOMYTIPOBOTHUKOB
23. KoHTaKTHBIC SBJICHHS B IPOBOJHHUKAX M TTOTYNPOBOAHMKAX. KOHTaKTHAs pa3HOCT TTOTEHIHATIOB.
24.Tepmoanektpuueckue sBiaeHns. Dpdexter 3eedexa n [lenbrhe




CmpyKkmypHblil 31eMeHm

CmpyKkmypHblil 31eMeHm
ITnanupyemvie pesyiomanmol 06yueHus PYKIYp .
KoMnemeHyuu 00pazosamenbHOU NPOSPaAMMbL
Ymerb — CaMOCTOSITENBHO OCBaM- Tabmmuna 1.1
BATb U TPAMOTHO IIPUME- Ochoanbie ceedenusn 0 NPUMUMUEHDBIX U CIONCHBIX Auelkax bpase
HATH pe3ybTaThl HOBBIX
pesy Tun pemerku Yucno OcHoBHbIC Basic
OKCICPUMCHTAILHBIX 1 bpase Y3I0B | TPaHCIALHH
TEOPETUYECKHUX HCCIIE0Ba- ——
HUH B 001acTi HH3UKH Ipumurisitas P ! ab,c [Jooo]]
TBEPJOrO TEJIA U MOJIYIIPO- ib,c:
BOJTHUKOB; ObuemuouenTpuposannas | . H:mm‘_lll:ﬂ
— CAMOCTOSITENEHO BBIOH- I — 222
paTh METO/bI 1 OOBEKTHI —
HCCIIeJOBaHUA; b & +h
ab.e T 11 1.1 11
I'pancuentpuposannan F 4 . 000, —=0;,=0—,0——
P pip Givi Bad 22 2 2 22
22
- d+h 11
basonenrpuposannas C 2 a,b,c; [000,‘;50
2 2
@ A @
Simple dy ad
cubic cubic cubic
Simple Body-centered Hexagonal
retragonal tetragonal
!
Simple Body B:
ortherhombic orthorhombic or it
Y A AT LD
Y L7 A
Simple Base-centered Triclinic
Rhombohedral Monaclinic manoclinic

Puc. 1.4. 14 munoe anemenmapusix aveex bpage
3apanHus ANA caMoCTOATENLHOR PaboTL!

Jlna kpucTas eckux crpykryp P, Cu, W, Hg, a-Ti, Al Si, NaCl,
CuAu, AsGa, canepura (ZnS), nupura (FeS,) npobecTi aHanns H 3anucarh
OTBETHI HA BONPOCHL:
3apHCOBATE MEMEHTAPHYH A4CHKY H ONPEICIHTH €€ CHHIOHIIO.
‘OnpenenuTh YHCIO MATEPHATBHBIX YaCTHIL B ANEMEHTAPHOI Aueiike.
OXapaKTepH30BATH THII JEMEHTapHOH Aueiikn Bpase.
3anucate GasHc aueixi.
3anucaTh OCHOBHEIC TPAHCIAIMH H IOKA3ATh HX HA PHCYHKE.
‘OnpeaennTe KOOPAHHALHOHHOE YHCIO.

L]




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm

ITnanupyemvie pezynomamot 06yueHus

KOMhemeHyuu 00pazoseamenvHOl NPOPAMMbL
Brnaners — aHAJIM30M U OLICHKOM
MOJTy4EHHBIX Pe3y/IbTaTOB U
apryMeHTauMefI, IS MO KoHTponbHbie BONPOChI )
1. Yro Takoe NPOCTPAHCTBEHHAs PELIETKA, YIEMEHTAPHAs SUCHKa, KAKOBBI
TBEPIK/IEHUS CHIENaHHBIX Ha NpABILIA BHIGOPA HIEMENTAPHON AEHKN?
WX OCHOBE BHEOZOR i npu- | > Kby o pc i e
HATBIX PEIICHUH; 3. Tlomstue o Gasuce pemieTk,
4. KoOpIHHALMOHHOE YMCIO M METOJMKA €I0 BBIMHCICHHA B PasIMYHBIX
— - pallMOHAJIbHbIMHU METO- CTPYKTYPAX (COCTOAIAX H3 ATOMOB O/IHOTO COPTA, U3 PAYTHUHBIX ATOMOB).
JaMM aHaJIM3a U 06pa60T1<14 5. Kaxue npocTpaHCTBEHHbIC PELICTKH BCTPEUAIOTC CPE/IH METAILIOB?
Hay4YHO- TEXHHYECKOI
uHdopManHu.
3HaTh Teopuro rIaHUPOBAHUS \llepeuens eonpocoe 01 n002oMOGKU K 3auemy:
skcriepuMmenTa, Criocodsr (9. OCHOBHBI€ 3aKOHBI ¥ IIOHSATHUS TEPMOIHAMUKH.
00paboTKM SKCIIEPUMEH- 10. TepmoauHaMHUYECKast CUCTEMA, OCHOBHBIE IIapaMETPhl COCTOSHUS.
TaJIBHBIX JaHHBIX; MeTogu- |11. YpaBHEHHS COCTOSHHUSL.
Ky IIPOBEIEHHUS YHUCIIeHHOTO [12. DopMyIpOBKa U AHAUTUTHIECKOE BHIPAXKEHUE IIEPBOT0 3aKOHA TEPMOANHAMUKH.
JKCIIEPUMEHTa; UCTOUHUKH  [13. OHTaNbINA.
COBpEMEHHBIX TeopeTnue-  [14. DopMynpoOBKa U aHAUTUTHIECKOE BRIPAXKEHNUE BTOPOTO 3aKOHA TEPMOIMHAMHKH.
CKHX JIJaHHBIX ¥ HCTOPHUIO 15. DHTpoIHS.
HX 3BOJIFOLIMU 16. Tpertbe Hauaso TepmoauHamuku. Teopema Heprera.
17. 3aBHCHMOCTH TEIUIOEMKOCTH OT TEeMIIEPaTypEhL.
18. Temnoemkocts. OnpeeneHne TemI0eMKOCTH.
19. 3aBHCHMOCTH TEIUIOEMKOCTH OT TEMIIEPaTyphl U AABICHHUS.
20. OCHOBHEIE 3aKOHBI IEPEHOCA TEMJIOTHI.
21. Buel nponeccos nepeHoca TEMIOTEL
22. JuddepenimanbHoe ypaBHEHHE TEIUIOMPOBOIHOCTH.
23. HauaneHble 1 rpaHIYHBIE YCIOBHS TU(D()EPEHIIHATBLHOTO YPaBHEHUS TEILIONPOBOJHOCTH.
24. Terutonepenaua yepes IIOCKYIO CTEHKY.
25. INepenaua TEmIOTH! Yepe3 UUIHHAPUIECKYIO CTCHKY.
26. HecranuonapHas TemIonpoBoIHOCTb. 'YpaBHEHMs CIUTOLIHOM cpe/ibl
27. KoHBekTHBHBII TemnooOMeH. OCHOBHBIC TOHATHSI.
28. VYpaBHeHus Ganamca.
29. IT10THOCTE TEIUIOBOTO IIOTOKA U MacCOOOMEH B OMHAPHOI CMeCH I'a3oB.
30. YpaBHeHHE MaccooOMeHa.
31. Tem006MeHHbIE anmapaThl.
32. THIBI TEIII00OMEHHBIX aIlllapaToB.
33. TemI0Boi pacyeT peKyrnepaTHBHBIX TEINIOOOMEHHEIX alapaToB.
34. DJIeMEHTBI TEOpUH MOA00USL.
Ymets CocTaBIATh ILUIAH YKCIIEPH-
MeHTa, 00pabaThIBaTh HKC-
NepUMEHTaJIbHBIE TaHHBIE,
aHAIU3UPOBATh PE3yIbTATHI
9KCIIEPUMEHTA; ocymecTB- [[Ipumeps! 3amad
JISITH TIOMCK HEOOXOUMOM
JUISL IPOBECHUS TEOPETH-
YECKOTO HCCIICIOBAHNUS
UH(POPMAIMH C HCTIONB30-
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BaHUEM pa3IUYHBIX UCTOY-
HHUKOB; CAMOCTOATEIBHO
ONPEACIATh 3a/1a4U UCCIIC-
JOBaHUs

21.HaiiTin n3MeHeHHE SHTPONHU NpH IIaBneHuH m = [0 2 cBUHUA,
B3ATOr0 npu temmneparype t, = 27°C. Temneparypa niaelieHus CBHHLA [,
327°C, yaenbHas TeIUIOEMKOCTb CBHHLA ¢ = [26 Joc/(ke'K), yaenbHas Tennora
nnasneHus A = 22,6 klluc/xe.

22 Haiiti u3MeHeHHe YHTPONHH NpPH nepexoje m = § 2 KUCIOpoAa OT
obvema V;= 10 a1 npu temneparype {;, = 80°C k odbvemy V> = 40 a1 npm
Temneparype t- = 300 °C.

23.HaiiTi u3MeHeHHe HTPONHH NpH Nepexoie m = 6 2 BOAOpoOJa OT
obbema V= 20x npu naenenuu p; = 1,5-1(0F Ila x obvemy V> = 60 1 npu
nasienun p,=10° Ila.

24.B aByx cocyaax 0JHOrO H TOro ke o0beMa HaXOIATCS pPa3jIHUHbLIE
HealbHble a3kl Maccoil m; W m: COOTBETCTBEeHHO. [laBleHHs M TeMIepaTypsl
razoB oJHHakoBbl. CocCy/bl COEIMHANT H HauuHaercs mnpouecc auddysun.
OnpenenuTs M3MEHEHHE SHTPOIHH CHCTEMbI, €CJIIH MOJISPHBIE MAaccChl TIa3oB
paBHel M; n M. cooreercreeHHo. Vikazanue. [lpouecc muddy3um MmMoxHO

paccMaTpHBaTh Kak H30TEPMHYCCKOC paClIHPEHHE Ia30B OT obwema V; 1o o0bema
=2V,

Bnaners

MertonaMy IIIaHUPOBAHKS,
ONTHMH3ALNH SKCIIEPHMEH-
Ta ¥ aHaJIn3a MOJIy4aeMbIX
pe3yJIbTaToB, MOATOTOBKH
MaTepHaloB IS MyOImKa-
1. HaBbIkamMu HCTIONB30-
BaHusg OBM 1 rinodansHbIX
cereif Ui moncka, obpa-
0OTKH, (PUIBTPALMH U aHA-
IU3a Hay4Ho# nHdopmamn

1 Ipumeps! 3aa4 11 KOHTPOJIBHON PaboTHI:

1.) ImeeTcs MOCTOSHHO AEHCTBYIONIHIT HICTOYHNK Ha JIHE O0NbIIOro pesepByapa. Ilonaras teuenue
[ToTeHIMaNbHBIM, HalfIUTe BLICOTY MAKCHMAJIbHOTO MOAbEMA IIOBEPXHOCTH JKUAKOCTH IS JBYX CIIydaeB:
® TIpsiMast y3Kas IIelTb ¢ HOTOKOM ( (T/CM ¢) Ha eAMHUILY JUTHHEL;

® TOUYCYHBII UCTOYHHK C TOTOKOM Q (T/C).

ITI0THOCTB KUAKOCTHU p, ITyOMHA BJAIH OT HCTOYHMKA h. YcKopeHHne cBOOOAHOTO Ma/IeHus g.

2.) Haiinute 3aKOH JUCIEPCHU BOJH HA TPAaHUIIE MEXIY JBYMS XKUAKOCTAMHU, U3 KOTOPBIX BEPXHSS
TeuéT, a HIOKHSIS TOKOUTCS, B TIPUCYTCTBHHA CHJIBI TSDKECTH g M IIOBEPXHOCTHOTO HATSDKEHHMS o. Onumure
IBo3MoskHBIE HEyCTOHYMBOCTH. PaccMoTpuTe, B 4aCTHOCTH, /IBA CIIydast:

opl > p2 (TspKENas KUIKOCTB Hal JIETKOI);

*pl << p2 (Berep HaI BOJON).

2 [Ipumepsbl 32124 17151 KOHTPOJIBHON pabOTHI:

1.) Onpenenuts gehopMaIHio MOIOTO mapa (BHYTPEHHUH pajuyc a, HapyKHbIH — b),

Haxozstmierocst moj IeHCTBHE OJHOPOJHOTO BHYTPEHHETo faBiieHus p0 M OHOPOIHOTO BHENITHETO TABICHUS
P1.

2.) HemaTHk OMEIIEH MEKIy IBYMs ONXMHAKOBBIMH IapaJLIeIbHBIMU NPOTHKEHHBIMH INIOCKAMHU
[TnacTHHAMH, TOBEPXHOCTH KOTOPBIX pa3/eleHsl paccTossHueM L. Ha rpaHmIie miacTHHBI JUPEKTOP
HemaTrka OpHeHTHPOBAH IapaJuleIbHO TPAHHIE BAOIb HEKOTOPOrO HAMPABICHHs HA IOBEPXHOCTH
[Mnactunsl. Haiitu sHEpruro gedopManuy mojs IUPeKTopa, eClIH Yol MEKAy ero HallpaBIeHUsIMU Ha
[TnactuHe paBeH 0. KakoBEI BO3MOXHBIE 3HaUSHWsI 3TOif SHeprun? Haiiti MOMEHT crutbl (Ha eAUHUILY
[Tnouraau), EHCTBYIOIINIT HA TUIACTUHY.

3.) Onpenenuts KO3(OGULUUCHT 3aTyXaHHs IPOJOIBHBIX COOCTBEHHBIX KONECOAHUN CTEPIKHS.

3HaTh

OnpeneneHus mpoueccoB
MIPOXOXKICHHS, OTPAXKECHHUS
1 TIOTJIONICHHUS JJIEKTPO-

IMepeveHb TEOPETHYECKHX BOMPOCOB K IK3aMeHY:
17. Cucrema ypaBHeHHit MakcBemia B quddepeHimansaoi hopme.

18. Z[I/IHaMH'-IeCKI/IC JIMBJICKTPpUYCCKas 1 MarHuTHas NPOHUIIAEMOCTH. .

HBIX cpenax

06pazosamenbHoOU nPoSPAMMbl

IBzanmopaeicTBHE JIEKTPOMAarHUTHBIX BOJTH
B MArHUTOYNOPSAZIOUYEHHBIX U HEOIHOPOI-
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MAarHiTHBIX BOJIH

19. MarepuanbHble YpaBHEHUsI CBSA3H HANPSDKEHHOCTEH M HHAYKIHI 2IEKTPHIECKOTO U MATHUTHOTO MOJIEH.

20. BosHOBOE ypaBHEHHE ISl DJIEKTPOMATHUTHBIX BOJIH (C BBIBOIOM).

21. T'paHmdHBIC YCIIOBHS Ha TPaHMIIE pa3fiena cpef I BEKTOPOB HANPsDKEHHOCTEH U HHAYKIHUH JJIeKTPUIECKOTrO 1
MarHUTHOTO MOJIEH.

22. PeleHue BOJIHOBOTO ypaBHEHHUS B BHIE OEryIel BOIHEL.

23. Berymas rapMoHUUYeCKas 2JI€KTPOMarHUTHas BOJHA.

24. TlpuHIMII CYNEpPIO3ULUHU IS SIEKTPOMATHUTHBIX BOJH. Pypbe-pasiioxeHne HerapMOHUUECKUX IEKTpoMar-
HUTHBIX BOJIH.

25. Dypre-pa3nokeHHe HETrapMOHNYECKUX BOJH .

26. Pemenue ypaBHeHHI MaKkcBeIa METOOM MaJIbIX KOTEOaHHIA.

27. CBs13b KO PUIHEHTA IPETOMICHUS U MPOHUIIAEMOCTEH cpeibl. JIMHAMUYEeCKast IUIIEKTPUYECKas i MATHUTHASI
mpoHuaeMocTd. KoMIuiekcHast ek Tprudeckast i MarHUTHas IPOHUIIaeMOCTH. TeH30pbI UAIEKTPUIECKOI U
MarHUTHOH IPOHULIAEMOCTH.

28. Tlomstie KO3(hDPUIHUEHTOB OTPAKEHHUSI, TIPOXOXKIACHHS H MOTIOMECHHS (IO AMILUTHTYE U YHEPTUH).

29. Tlomsipu3amnysi 2IeKTPOMAarHUTHBIX BOMH. JIMHEHHO-TIONSIpU30BaHHAs BOJHA.

30. OtpaskeHHE IUIOCKOMOIISIPU30BAHHON 3JIEKTPOMATHUTHON BOJIHBI TPAHMIIBI PA3/iefa ABYX JUAICKTPHICCKHX
[OJIYTIPOCTPAHCTB.

31. OrpakeHHe IUIOCKOIOSIPU30BAHHON JIEKTPOMAarHUTHO BOJIHEI OT INIOCKONIApaJlIebHON IIACTHHBL.

YMets Brigenats u3 cBoiicTB cpex  [PemnTs 3amaun:
BIIMSIIOIIKE HA TPOLIECC - Paccunrath KO3 (QUIMEHT OTpaXKeHHS IIEKTPOMAarHUTHOM BOJIHBI OT TPAaHHMIIBI pa3jielia Bo3LyX-Boja. Kakue xa-
B3aMMOJICHCTBHS C DJICK- [PAKTEPUCTUKH Cpesl HEOOXOIMMBI JUIsl pacuéra?
TPOMarHUTHON BOJIHOI - Paccunrarh kK03(p(HpUIHEHT OTpaskeHHsI SIEKTPOMAarHUTHOH BOJIHBI OT TPAaHULBI pa3Jiena Bo3ayX-cTekio. Kakue
XapaKTEPHCTHKHU CPesl HEOOXOIMMBI 1T pacuéTa?
- [TocTpOUTH YaCTOTHYIO 3aBHCHMOCTE KOI((HUIIHEHTA OTPasKeHH ST SIIEKTPOMATHUTHOM BOJIHBI OT TPAHHUIIBI pa3/ena
cTexo-Bosa. Kakue xapakTepucTHKY cpejy HeOOXOIMMBI It pacyéra’?
- Paccunrarh kK03p(pUIHEHT OTpaskeHHsI SIEKTPOMArHITHOH BOJIHBI OT TPAaHUIBI pasziena Bo3ayx-Boaa. byxer i
OTBET 0JJTHO3HAYHBIM, €CITH CUHTATH, YTO M3BECTHBI KOODDHUIIMEHTHI IPETOMIICHHS CTEKIIA M BOJIBI?
Bnagers Mertonamu pacuera ko3¢~  |[IpuMepHbIe MpaKTHYECKHE 3aIaHusl JJIsl IK3aMeHa:

(DULIHEHTOB OTPAKEHHS,
MPOXOXKIECHHS U MOTTIoLIe-
HHS DJIEKTPOMarHUTHBIX
BOJIH OT CUCTEMBI IIOCKO-
TapaJuleNIbHBIX CIOEB

- [Toy4nTh METOZOM MATpPUIL IEPEHOCA YACTOTHBIC 3aBUCHMOCTH KO3((HUIIHEHTa OTpaXKeHHUs HIEKTPOMAarHUTHOH
BOJTHBI OT CHCTEMBI, COCTOSIIIEH U3 3-X IIIOCKONapaIeIbHbIX CIOEB B HANa30He YaCTOT OT OJJHOTO JI0 CTa TUrarepii,
ToNMmuHBI CJI0EB CUNTATh PABHBIMH OJHOMY CaHTHMETPY, AUIEKTPHIECKUE IPOHUIAEMOCTH CIIOEB BEIONPAIOTCS U3
[rabamb! (10 yKa3zaHuio npenojanarens). CuuTaTh, YTO CUCTEMA HAXOJHUTCS B BAKYYME.

Tty T, Tg
1,3245 2,435 2
1,567+i 4 2

3 3 1
2,2 3 4
1,1777 2,4+0,001i/w 9
1,90 3 1
1,4562 1,42 1,9
1,5672 1,6 1,4
1,89 3 1,55
1,5672 5,77 2
1,224 3 1,8+0,0002i/w
1,789 1,71 14
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3,28984 3,45 2
1,244 1,7 1,2
1,7689 1,3 1,42

3Hath

Teopuro rIaHUPOBAHUS
sKkcrnepuMenTa, CriocoObt
00pabOTKH IKCTIEPUMEH-
TaJbHBIX JIAHHBIX; METO/IU-
KY ITPOBEICHUS YUCIICHHOTO
IKCIIEPUMEHTA; HCTOUHHKH
COBPEMEHHBIX TEOPETHYE-
CKHUX JIaHHBIX U UCTOPHIO
HX JBONIOLUH

\llepeuens 60npocos 014 nOO20MOEKU K IK3AMEHY:

1. Uro Ha3bIBaeTCS KOHBEKTHUBHBIM TEIIIOMaccOOOMEHOM?

2. ITIoTHOCTH TEMJIOBOr0 MOTOKA ITPU KOHBEKTUBHOMTEILIOMaccooOMeHe. TeriooTnaua, ypaBHEHUE TEIIO0TJaul
Hprotona — PruxmaHa, pu3H4IecKuil CMBICT U pa3MepHOCTb K03 (HIIeHTa TeMI00TAAYH.

3. Maccootnaya, ko3 duuuent quddy3un, ero CMbICI U pPa3MEPHOCTb.

4. NuddepenipanbHoe ypaBHEHHE HEPA3PHIBHOCTH, YPABHEHHE HECKUMAEMOCTH, HX (DU3HYECKHI CMBICIT.

5. TuddepenunanbHoe ypaBHEHHE TIEPEHOCA SHEPTHH, €ro (PU3HYECKUIT CMBICIL.

6. KoaddunueHt reMnepaTyponpoBOJHOCTH, €T0 Pa3MEPHOCTb U (HH3HIECKUH CMBICIL.

7. AubdepeHnaabHOro ypaBHeHHs IBHKEHHUS BA3KOTO TEIUIOHOCUTENS, er0 (GU3MUECKHIl CMBICI.

8. KoaddpunmeHTs! TuHAMIYIECKOH I KHHEMATHIECKOH BSI3KOCTHU, HX PAa3MEPHOCTb U (PU3HIECKHIl CMBICIL.

9. TuddepenimanbHoe ypaBHEHHE TEINIOOTAAYN B IIOTPAHIHIHOM CIIOE.

10. Ycia0BHs OZHO3HAYHOCTH B 33/1a4aX KOHBEKTUBHOI'O TEINIOMAcCOOOMEHA, BU/Ibl IPAaHUYHBIX YCIOBUH VISl CKOPO-
cTH.

11. Ko durmeHT NoBepXHOCTHOTO HATSDKEHHS, €r0 Pa3MEPHOCTh U (PU3HIECKUI CMBICI. Y CIIOBHSI BOSHHUKHOBEHHS
KOHBEKLIMM MapaHroHHU.

12. KoappumuenTt oopeMHOr0 pacumpenus Temionocurens. [Ipubmmkenne ByccuHecka B 3a1agax TEIIOBOH KOH-
BEKIINH, erO()H3NIECKUH CMBICIL.

13. Kakue ypaBHEHUs BKIIIOYAET OCTAHOBKA KPAEBOM 3a1a41 TEIVIOBOW KOHBEKLUH B IMHAMUYECKUX IIEPEMEHHBIX?
14. 3aBUXpEHHOCTH, (DYHKIHS TOKA TEIUIOHOCUTEIIS, HX Pa3MEpHOCTH, pu3ndecKkuii cMblci. [nddepeHnnansaoe
[ypaBHEHHE IepeHoca 3aBUXPEHHOCTH.

15. ubdepenimansnoe ypaBHEHHE TEIUIOMPOBOIHOCTH, €ro HH3UUECKUI CMBICI.

16. Kax y4nuTHIBaroTCS B ypaBHEHUH TEIUIONPOBOIHOCTH HEOJHOPOIHEIE CBOHCTBA?

17. Kak y4uThIBatOTCS B ypaBHEHHH TEIIONPOBOJHOCTH aHU30TPOIHS CBOUCTB?

18. Kak 3aat0Tcst rpaHHYHbIE YCIOBUS TEIUIOOOMEHA NEPBOTr0, BTOPOTO M TPEThEro BUI0B? DU3HMYECKUIA CMBICI
Kod(unmeHTa TerooTAaYH.

19. I'paHnYHbIE YCITOBUSI KOHTAKTHOTO TEIUIOOOMeHa (deTBepToro Buaa). CMBICT M pa3MEpHOCTb TEIIOBOIO COIPO-
[TUBJICHHS KOHTAKTA.

20. TerIonpoBOAHOCTE INIOCKOTO CIIOsI, OLIPE/IEIICHUE pacXogaTera.

YMets

CocTaBIsTh IJIaH SKCIEePH-
MeHTa, 00padaThIBaTh dKC-
HepUMEHTAJIbHbIC TaHHEIE,
QHAIM3UPOBATh PE3yIIbTaThI
SKCIIEPHMEHTA; OCYIIIECTB-
JISITH TTIOUCK HEOOXOAUMOM
JUISL TIPOBEICHUST TEOPETH-
YeCKOT0 MCCIICIOBAHHS
MH(OPMALIUH C UCTIONB30-
BaHHEM PA3IHYHBIX HCTOY-
HHKOB; CaMOCTOSTEIEHO
OIIPEEIATh 3aa4K HCCIIe-
JIOBaHHUS

[IpuMeps! MHIUBUIYaTbHBIX JOMAIIHUX 3a1aHHN

1. OnpeemdTs THHEHHOE TEPMHIECKOS COMNPOTHEICHHE
TemwnenpoeogHocTH B, B TommHEY cTeHsH § CTATEHOH Tpy-
OEL BHYTpeHHHH IHaMeTp KoTopol d, =8.5 M, ecH ope pas-
HOCTH TeMmeparyp eé mopepxsocTeii AT =002 °C ¢ ygactxa
TpYOONpOROIa DIHHHOH {=100M B OKPYEAIOMYI CPedy B
TedeHHE Jaca TepieTcd Temnora (=445 M]Tx. Pesang Ten-

JI000MEHA CTADHOHAPHEE. KoaddHIHEHT TemTonpoBOZHOCTH
MaTepHATA TPVORL A =16 Br/(um K.

[Terutodu3nueckue 3aauu CIUIONIHON
cpeib
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3anaga 2
ITo TpyGe d=601d DpoTEKaeT BOIAYX CO CKOPOCTEED
w =5m/c. OnpeleNHTs 3HAUEHHE cpemHero KosddHmmenTa

TEUICOTIAYH.  ©CHH  CPegHid  TeMIepaTypa  BO3OyXa
T: =100 °C.
Bnaners Merogamu mianupoBanus, |[[IpuMepbl KOHTPOJIBHBIX 3aJaHUM:
OINTUMH3ALMHU KCIIEPUMEH- 2. CreHEl cymHMBEHOH KAMepH BEIIONMHEHHE! H3 CI0
Ta M aHAJIW3a I0JIyYaeMplX | KPACHOTO KHPIHYA TOMMHHOE &) = 250 MM H ClI04 CTPOHTETE-
pe3yJIbTaToOB, IOArOTOBKM | HOTO BOHNOEA. TeMImeparypa HAa EHYTPeHHeH MOBEPXHOCTH
MaTepUAIIOB IS yOluKa- | KHpmEaHoro c1os T,, =130 "C. a Ha BHemHeH NOBEPXHOCTH
auu. H;‘;’ﬁaMH HCGHOHI)SO_ poittoaHOrO c1os T, =40 °C. KoshdummerTt Temtonposox-
BaHui W TIOBAIBHBIX |y gy EpacHOro kHEpmETa 0.7 Br/(v-K) H CTPOHTETBHOTO
cereif Ui moncka, obpa- . )
poitzoka  (0,0465 Br/(m K). BeMHOWMIE TeMOeparypy B
0O0TKH, (PUIBTPALMH U aHA- o
JM3a HayHOH HH(opMay | TWIOCKOCTH CONPHKOCHOBEHI CIIOCE T,., H TOTIIHHY nommq‘-
HOTO CI0f NpPH YCIOBHH, IT0 TEIUIOERlE MOTEpH Tepes 1u”
CTEHKH KaMepsl passEl g =130 Br/v’.
3. Onpenenats Ko3(dHIHEHT TEIIOOTAATH OT BEpTH-
EATEHOH IWHTH BRIcoToH H =15 M K oEpyEaromeMy BO3IVXY,
ECTH H3BeCTHO, 9IO TeMIeparypa IIOBepPXHOCTH IDIHTEI
el - -
T, =80 °C. TemMmepaTypa OKPYAAKIMETD BO3IYXA BIATH OT
nosepxrocTE T, =20 °C.
3Hath

- METOJIbl PEILICHUS ypaB-
HEHUU MaTeMaTH4eCKON
(U3HKHN P TPOBEACHNUS
YHCJIEHHOTO 3KCIEPHMEHTA;
- peanu3yemble METOIbI
MaTeMaTH4ecKoil GU3NKH
MIPHY TJIAHUPOBAHUU JKCTIE-
pUMeHTa

Hepeuenb meopemu4ecKux 60npoco6 K IK3ameny:

1. IIpumeneHne MeToa XapakTepucTHK. 3ataua Pumana.

2. Meron ®@ypre. VccnenoBanue konebaHni CTpyHbI KOHETHO ITIHHEL B CpeJie C CONPOTHBIICHUEM.

3. Oo6mmas cxema Merona Oypne.

4. TennonpoBogHOCTH B 6eCKOHEUHOM cTepkHe. DyHnaMeHTaIbHOe pellieHHe ypaBHEHUS TEIIONPOBOIHOCTH
1 ero (pU3MYECKHii CMBICII.

5. HccnenoBanue TEIUIONPOBOIHOCTH B KOHEYHOM CTEpIKHE.

6. Meron dynkumii I'puna ans ypaBHenus Jlanaca 3agaun Jupuxie. 3anada Heiimana s ypasHenus Jlamn-
Imaca

7. Meron ®@ypee. 3agava JJupuxie 1 Kpyra.

8. IToBeneHne noTeHnKaNa ABOIHOTO €05 MPH MEPECCUEHUH CIIOSL.

9. Paznenenne nepeMeHHBIX B ypaBHEHUH | eIbMrobpla B NMIHHAPUYECKUX U CHEePHIECKHX KOOPAUHATAX.
10. Paznoxenue B psaasl Pypbe 110 YaCTHEIM PEIICHHUSIM ypaBHEHHUs [ ebMronpia B 0eCKOHEYHOH 00J1acTH.

11. TIpeoOpazoBanue Oypse.

12. HccnenoBanue pacipocTpaHeHHs TEIUIA B IOTyOrPAaHUYCHHOM CTEPXKHE C IOMOIIBIO HHTErPAILHOIO IPeod-

[pasoBanus Oypee.

\Pewiums credyroujue cmeuantvle 3a0a4u 015 yPAGHeHUs. KONeOaHUL:

1) Uy —Ug =0,u(0,t) =0, uLt) =0, u(x,0) = x> = x, u; (x,0) =0;

YpaBHeHm[ MaTeMaTHIeCKON (1]1/]31/“("




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

2) U —Uyg —4u—4sin2x=0,u,(0,t) =0, ux(%,t)zo, u(x,0)=0,
Ut (x,0) =0;

3)  Ug —Uxy —X+7=0,u,(0,t)=0, ug,t >0, u(x,0) =cos§,

Ut (x,0) =0;

) Ug — Uy +3U—4sinxsin2t =0, u(0,t) =0, ux(%,t):o, u(x,0)=0,

Ut (%,0) =sin3x.
Chopmynuposams ROCMAHOBKY peuleHust 3a0ayu menionpo8oOHOCIU U peuiums Ciedyouue 3a0adu.:

1. Haiitu crammonaproe pacnipenenenue temneparypsr U (X, Y) B npsvoyromsroii oxsopoasoit miactuse
G= {O <x<a, 0< y < b }, ecree croporsl X = A u Y = D nokprisi Temopoit nsomsmeit,

nBe pyrue cTopoHsl ( X = Ou y= 0 ) OJICPKUBAIOTCS IIPUHYJICBOI TEMIIEPATYpE, a B IUIACTUHE BBIICISACTCS
[TEIIO C MOCTOSIHHOM TUIOTHOCTBIO (.

2. Haiitu cranmonapHoe pacnpenenenue temneparypst U (r, (0) BHYTPH OECKOHEYHOTO IMIIMH/IPA pagnyca
I, eci Ha 0ZHOI TONOBHHE IOBEPXHOCTH WWATMHAPA (0 << ) , IOJIJIEPKIBACTCSI TEMITepaTypa _TO ,a

Ha IPYyTO¥ MOJIOBHHE (7Z' <p< 21 ) TeMIepaTypa TO .
3. HaiiTH peluenye kpaeBoit 3a1aum 41 ypasuenus ITyaccona B kpyre G = {X 2 + y2 < r02 } ,

Au = —-Axy, u‘ (24y?_r2 =0.

4. Haiitu pemenne kpaeBoii 3a1auu i ypaBHeHus Jlamnaca B Koblie G= {1 < X2 +Y 2 <4 } ,

Au=0, U =U1, U =Uy.
‘x2+y2=1 x2+y2 =4

Pewiams 3adauu, npumensia meopuio nomenyuaia u ypastenus Ieromzonvya:
1. Beckoneunsii munuaap pamayca [() 3apsken paBHoMepHO 110 cBoeii amine. OGbeMHast IIOTHOCTb 3apsiia
P = Po COSY ,rne Y/ — nonspuslii yrom, a ock Z UHIHHAPHYECKOH CHCTEMBI KOOPIMHAT COBITAIACT C OCHIO

nununapa. Haiitn noteniman () v HalPsHKEHHOCTH E 9NIEKTPUYECKOTO IIOJISI BHYTPH H CHAPYKH IMIHHAPA.

2. 3apsizL pacmpesierieH o MOBEPXHOCTH cepbl paaunyca R ¢ [TOBEPXHOCTHOM [JIOTHOCTBIO
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O = O COS @ . Haiiu MOTEHIHAT M HATIPSKEHHOCTD AJIEKTPHYECKOTO MOJIsl BHYTPH M CHAPYXkKHU chepbl.
0

\Ipumensis meopuio nomenyuana, bl4UCIUMYb NOIHYIO IHEPSUIO DNEKMPOCIMAMULECKO20 NOJIS PASHOMEPHO 3APAHCEH-
Ho2o wiapa paduyca R 3apsoom Q . Uccneoosams na IBM uzmenenue nonnotl o1eKmpomMasHumnol sHepauu

uapa npu eco 6paujeHuu 60Kpye Cc0OCmMBeHHOU ocu npu CKOpoCmsx, Majablx no CpaeHeHur0 Co CKOpocmoio ceema.

YMeth

- COCTaBJISAITH IUIaH JKCIIe-
PUMEHTa C Y4eTOM 3HAHUI
METOJIOB MaTeMaTH4e-CKOU
¢usuky;

- CAaMOCTOSITEIIbHO
OIpeeNIATh 3a1a4n
HCCIICIOBaHUS

Hepeueub meop uueckux IPDOCO6 K IK3AMEHY:

13. ITprMeHeHue MeTo/Ia XapaKTepHCTHK. 3aada Pumana.

14. Meron ®@ypee. UcenenoBanue koinedaHuii CTPyHbI KOHEUHOM JJIMHBI B CPEJIE ¢ CONPOTUBIICHUEM.

15. O6uas cxema merona Dypbe.

16. TemnonpoBoHOCTE B OeCKOHEUHOM cTepikHe. DyHIaMeHTaTbHOE pelleHHe ypaBHEHUS TEIIONPOBOJHOCTH
1 ero Gpu3nUecKuid CMbICII.

17. HccnenoBaHue TEIUIONPOBOAHOCTH B KOHEYHOM CTEPIKHE.

18. Meron ¢yukumii I'puna ams ypaBHenust Jlaruiaca 3agaun Jupuxiie. 3agaua Heiimana miist ypaBHenus Jlamn-
lmaca

19. Meron @ypee. 3agaua Jupuxiie 1 Kpyra.

20. IToBeneHne MOTEHIMAA ABOHHOTO CJIOSI IPH IIEPECEUSHHIH CIIOS.

21. Paznenenue nepeMeHHbIX B ypaBHEHUH [ €1bMrosbla B WIMHAPUYECKUX U CHEPUUECKUX KOOPAMHATAX.
22. Paznoxxenue B psaasl Pypbe 110 YaCTHBIM PEIICHUSIM ypaBHEHHUs | ebMronpia B 0eCKOHEUHOH 001acTH.

23. ITpeobpa3zosanme Dypse.

24. HccnenoBanue pacpocTpaHEeHUs! TeILIa B MONTYyOrPAHMYEHHOM CTEpP)KHE C IIOMOIIbIO HHTErpaIbHOro Ipeoo-

[pasoBanust Oypee.

\Pewiums credyroujue cmeuantvle 3a0a4u 01 ypagHeHus KONeOanui.

5 Uy —Uyg =0, u(0,t) =0, uLt) =0, u(x,0) = x> = x, u; (x,0) =0;
6)  Ug —Uy —4u—4sin?x=0,u,(0,t)=0, uy %,t =0,u(x,00=0,
Ut (x,0) =0;

) Ug —Ugy —X+7=0,uy(0,t)=0, u(r,t}O,u(x,O)zcosg,

Ut (x,0) =0;

8) Uy —Uy +3U—4sinxsin2t =0, u(0,t) =0, uy %,t =0, u(x,0)=0,
Uz (x,0) =sin3x.

Cchopmynuposams NOCMAHOBKY peuleHus 3a0ayu menionpo8oOHOCMU U peuums ciedyiuue 3a0adu:

5. Haiitu crannonaproe pacnpenenenue temmeparypsl U (X, y) B NIPSMOYTOJILHOI OJTHOPOHOM TUTACTUHE
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G= {O <Xx<a, 0< y < b }, ecneecroponsl X = A u Y = b noxpsiTer Temnosoit monsmmei,

Be ipyrue cTopousl ( X = Ou y= 0 ) OAJEPKUBAIOTCS IPHHYJIEBOI TEMIIEPAType, a B IIACTHHE BBIIEIAETCS
TEILIO C IIOCTOSIHHOM IJIOTHOCTHIO (.

6. Haiitu craunonapsoe pacnpeneinenue remneparypst U (r, (0) BHYTPH OECKOHEYHOTO LWIMH/PA pafguyca
ro , €CJIM Ha OJIHOM HOJIOBHHE IIOBEPXHOCTH LIMJIMHApPA (0 << ) , HOZIEP)KUBAETCS TeMIIEpaTypa _TO ,a

Ha IpyToii MOJIOBHHE (72’ <@p< 27 ) TeMiepaTypa To.

7. Haiitu pemenne kpaeBoii 3a1auu it ypasHeHus Ilyaccona B kpyre G= {X 2 + y2 <Tr 2 } ,
Au=—-AXxy, U =0
y ‘ x2+y2 =12
8. Haiitu pelienue kpaeBoil 3a/1auu st ypasHenust Jlaruiaca B Konblie G= {l < X2 +Y 2 < 4} ,
Au=0, u =U1, U =Uy.
‘ x2+y2:1 x2+y2:4

Pewiams 3a0auu, npumensia meopuio nomenyuana u ypasuenus I'enomzonvya:

3. Beckoneunsiii pmnp pamiyca [() 3apsuken paBHOMepHO 110 cBoeil fumpe. O6beMHas IIIOTHOCTH 3apsiaa
P = Po COSY/ ,tne I/ — nonsipHsiii yrom, a och  Z LMIMHAPHYECKOH CHCTEMbI KOOPMHAT COBIIA/AET C OCHIO
e apa. Haiftu noteHuman () ¥ HanpsokeHHOCTh E snextpuueckoro mons srytpu n crapysu mumnpa.

4. 3apsin pacnpesiesnieH 1o NOBEpXHOCTH ceprl paanyca R ¢ MOBEPXHOCTHOW IJIOTHOCTBIO

O =0y COS @ . Haiitu notenuman u HaNpsHKEHHOCTh 3JIEKTPHYECKOT0 TI0NISt BHYTPH 1 CHapYXKH cepsl.

Ipumensis meopuro nomenyuand, ol4UCIUMb NOJIHYIO SHEP2UIO DNEKMPOCMAMUUECKO20 N0 PASHOMEPHO 3APANCEH-
Ho20 wapa paduyca R 3aps0om Q . Hccneoosams na DBM usmenenue noiHou 31eKmpomMazHumHol dHepeuu

uiapa npu eco epaujeHu 60Kpye cobcmeennol ocu npu CKOpocmsx, Majablx no CpAeHeHUIo coO CKOpocmbio ceemad.

Bnaners

- HaBBIKAMH OOpAILEHUS C
Hay4HOU 1 y4eOHOIT uTe-
patypoit;

- HaBBIKAMH HCIIOIb30BaHUS
OBM nipu pemenun ypas-
HEHUI MaTeMaTHYECKOM
uzuku

Hepeqeub meopemuuecKux 60npoco6 K IK3ameny:

25. [IpumeHeHne MeToz1a XapakTepucTuK. 3ajaya Prumana.

26. Meron @ypre. UccnenoBanue KonedaHuid CTPyHBI KOHEYHOM JJIMHBI B CPEJIE C COMPOTUBIICHUEM.

27. Ob6mas cxema mMerona Oypbe.

28. TemIonpoBoHOCTE B OECKOHEUHOM cTepikHe. DyHIaMEHTaIbHOE PelIeHHEe YPaBHEHUS TEIIONPOBOJHOCTH
1 ero Gpu3nuecKuil CMBICII.

29. HccnenoBanue TEIUTOMPOBOAHOCTH B KOHETHOM CTEPIKHE.

30. Meron dynkunii I'puna nis ypapnenus Jlamaca 3anaun Jupuxie. 3agada Hefimana uist ypaBaenus Jlan-

yraca.
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31. Merox ®@ypre. 3agaua [{upuxie s Kpyra.

32. [NoBeneHne MOTEHIMAIA ABOWHOTO CJIOSI IPH IEPECEUSHHHU CIIOS.

33. PazzneneHne nepeMeHHbIX B ypaBHEHNH [ €IbMrosiblia B MIIMHAPUYECKUX U CHEPUIECKUX KOOPAUHATAX.

34. Paznoxenue B psaapl @ypbe 10 YaCTHBIM PEIEHUSM ypaBHEeHUs ['enpMrosbia B 0eCKOHEUHON 001acTH.

35. [Ipeo6pasoBanue Dypee.

36. HccienoBanne pacpOCTpaHEHHUs TeILIa B IIOyOrPAHHYEHHOM CTEPKHE C IIOMOLIBIO HHTEIPAIBHOTO IPe00-

IpazoBanus Dypse.

\Pewiums credyroujue cmeuantvle 3a0a4u 0sl yPAGHeHUst KOIeOaHUL:

9 Uy —Uyx =0,u(0,t) =0, u(Lt) =0, u(x,0) = x> = x, u; (x,0) = 0;
100  Ug —Uy —4Uu—4sin?x=0,u,(0,t)=0, ux(%,t):o, u(x,0)=0,
Ut (x,0) =0;

11) Uy —Uy —X+7=0,Uy(0,t)=0, ug,t =0, u(x,0) :cos%,

Ut (x,0) =0;

12) Uy — Uy +3u—4sinxsin2t =0, u(0,t) =0, ux(%,tj =0,u(x,00=0,

Ut (X,0) =sin3x.
Chopmynuposams nocmanosKy peuwienusi 3a0auu menionposoOHOCHIU U Pelumy ciedylouue 3a0ayu:

0. Haiimu crammonaproe pacnipenenenne temneparyper U (X, YY) B npsmoyronsroii ogsopoasoit miactise
G= {O <x<a, 0< y < b }, ecmee croponsl X = A u Y = D nokprisi Temnopoit nsomIei,

nBe npyrue cropousl ( X = Oun y= 0 ) IOJUIEPKUBAFOTCS IPUHYJIEBOI TEMIIEPAType, a B INIACTHHE BHIAEIACTCS
[TETI0 C MOCTOSHHOM MIOTHOCTHIO .

10. Haiitu craunonapHoe pacrpesenenne temneparypst U (r, (D) BHYTPH OECKOHEYHOTO LIJIMH/PA panyca
Iy, ecii Ha 0HOM IIONOBHHE NOBEPXHOCTH LMIMHIPA (0 <Qp<rmw ) , TIOJLIEPIKUBACTCS TeMITepaTypa —To ,a
Ha IPYTOM MIOJIOBHHE (7Z' <p< 2 ) TeMnepaTypa To.

11. HaiiTH peluenye kpaeBoit 3a1aum a1 ypasenus Ilyaccona B kpyre G = {X 2 + y2 < r02 } ,

Au = —-Axy, u‘ (24y?_r2 =0.

12. Haiitu pemenne kpaeBoii 3a1auu i ypaBHeHus Jlamnaca B konble G= {1 < X2 +Y 2 <4 } ,
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Au=0, u =U1, U =Uy.

x2+y2 -1 x24+y2 =4

\Pewams 3a0auu, npumenss meopuio nomenyuana u ypagrenus I enomeonvya:

5. BeckoHeuHbli UIMHAP paauyca ro 3apsDKEH paBHOMEPHO 10 cBoel [uinHe. O0beMHas INIOTHOCTD 3apsia
P = Po COSY/ ,tne I/ — nonsipHsiii yron, a och Z LMIMHAPHYCCKOH CHCTEMBbI KOOPJHHAT COBIIAJAET C OCHIO
mmiEpa. Haiiti moTennuman () ¥ HanpsDKEHHOCTh E 9JIEKTPUYECKOTO II0JIs1 BHYTPH M CHAPYKU LIFIIHH/APA.

6. 3apsiz pacupesiesieH 1o NOBEpXHOCTH ceprl paanyca R ¢ [MOBEPXHOCTHON IJIOTHOCTHIO

O =0y COS & . Haiitu norenmman u HANPSDKEHHOCTD JIEKTPUYESCKOTO TI0JISL BHYTPH U CHAPYKH C(EpHL.

[ Ipumensiss meopuro NOMEHYUANA, BLIYUCTUNTL NOTHYIO IHEP2UIO INEKMPOCMAMUIECKO20 NOISL PABHOMEPHO 3aPSIICEH-
Hoco wapa paduyca R 3apsoom Q . Hccneoosamv na IBM usmenenue noanotl s1eKmpomMazHumnou sHepeuu

uiapa npu eco epaujeHull 60Kpye cobcmeentoll ocu npu CKOpoCcmsx, Majiblx N0 CPA6HEHUIO CO CKOPOCMbIo ceemda.

3Hath - METO/IbI penieHus ypas-  [[lepeuens meopemuueckux 60npocos K IK3ameny:
HEHHI MaTeMaTHYECKOH 1. Mertox ¢ynxmuit I'puna juist ypasaernus Jlamaca 3agaun Jlupuxie. 3anaua Heiimana juist ypasuenns Jlan-
(U3NKK Npy TIpOBEIeHHsT  [11aca.
YHCIICHHOTO 3KCIIEPUMEHTA; (2. HetoToHOBCKHMiT moTeHIman. [ToTeHIMaNBI pa3HBIX HOPSAKOB.
- peai3yeMble METO B 3. IMoTeHIMaIBI TPOCTOTO M IBOWHOTO CIIOS.
MareMaTHdeckoil pusnuku 4. INoBenenne noTeHIMana ABOHHOIO CJIOS MIPY EPECEUEHUH CIIOS.
IPH IIAaHUPOBAHHUH 3KC- 5. PasneneHue nepeMeHHbIX B ypaBHEHHH [ elbMronblia B HIIMHAPUYCCKHUX U CHEPUIECKHX KOOpIUHATAX.
TIepUMEHTa; 6. Pasnoxenne B psiapt ypbe 10 YaCTHEIM peNIeHHsM ypaBHeHus [ enbMronbia B 6eCKOHETHOH 001acTH.
7. HHTerpansHele npeodpa3oBaHus X HX (GOPMYITEI 00paIeHus.
8. [peobpaszoBanue Jlamnaca.
VYwmerb - COCTaBJIATH IUTaH 3kcme- L. MokHO 1 000paTh Takoe PacIpesieieH e 3apsiia CHApYKU MOJI0H 00JaCTH, YTOOB! BHYTPH HEe Harps-

pUMEHTA C y4eTOM 3HaHUI
METOJI0B MaTEMaTH4ECKOMH
husukwy;

- CAMOCTOSITEIIBHO
OIpeIeNATh 3a/1aun
HCCIIeIOBAHHUS;

PKEHHOCTD SJIEKTPUYECKOI'O I1OJIs E nMeia BUa:

1) Eo. 2 (br)a, 3 (ab)r, 4 (ax(bxr)), 5 (ar)(kxr),e (rx(@xr)),
7) a(br) coskr- 31ech BekTopH A, b , k , EO HE 3aBUCAT OT KOOP/IMHAT.

2. Jloka3aTb ciemyroniee CBOiCcTBO AenbTa-pyHKIun npaka:

SPM=Y% S(X=Xxi) |
i do
dx

X=X

3. Jloka3aTe MHTErpaJlbHOE NpeJcTaBiIeHue nenbTa-Qynkimn Jlupaka

00pazosamenbHOU NPOSPaAMMbL

IMeTobpl MaTEMaTHYECKOH (DU3UKH
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©
1 .
S(X) = — je kX gy
2r
—©
4. Ilap pamuyca R sapsken ¢ o6bemuoit mIoTHOCTBIO P = pPg COS 6, rne 6 - nonspusiii yron che-

[PUUECKO cCTEMBI KOOpIUHAT. Mcnonb3ys pasnoxeHue GyHKIMM ——— 10 chepruyueckuM QyHKIMAM, HAUTH

r=r

5. ITpoBepHUTH HEMOCPEICTBEHHBIM BEIYUCICHAEM CBOMCTBO OPTOrOHAIBHOCTH c(hepHIecKuX GpyHKINI
* _ '
I Y, (0,9) Y, (60, 9) dQ = 5 smm’,
s comyuast | = 0,1, 2, ' = 0,1

6. Vcrnons3yst HHTErpaibHbIe IpeCcTaBIeHNs 3oMMepdenbaa, yOeIuThes, 4To MIIHHIPHIEeCKHe QYHKITHN
yZIOBIETBOPSIIOT ypaBHeHHIO beccens

2 2 .2
zu"+zu" +(z° —-v)u=0.
7. HpI/IBeCTH K KaHOHHYE€CKOMY BHUY, YKa3aB THII, CJICAYIOIINE YpaBHECHUA:

1) Uyx +2Uyy +2Uyy +2Uy; +2Uy +2U5; +3Ug =0,

MOTCHIINAT ¢ SJIEKTPUYECKOI'O I10JII BHYTPU U CHAPYXKH MIapa.

2) Uyy —Uyt +Uz; —2Ug +2Uy —tuy +2yzuy =0.

8. Permthb cnenyromue 3aiaun Koy 1i1st 0lHOMEpHOTO ypaBHEHHMs KoneOaHui, nucnoib3ys popmyiy Janambepa:
) Ug —4Uy —Xt=0, u(x,t=0) = x2, u(x,t=0) = x;

) Ug — Uy —SINX=0, u(x,t=0) =sinx, u(x,t=0) =0.

9. Pemuts 3anauy Komn o xone6anuu cTpyHs! O<x<le 3aKpETICHHBIMU KOHI[AMH, €CJTH HadaJlbHbIEe CKOPO-
CTH TOYEK PaBHBI HYJIIO, 4 HAYAJIbHbIE OTKIOHEHHS UMEIOT (hopMy:

1) [apaboJibl, OCHI0 CAMMETPHH KOTOPOil ciy)ut mpsmas X = | / 2 , @ BEPIIMHON — TOYKa M (l / 2 ) h) ;
2) Jlomanoii OAB, rie O(0,0) , A(C, h) , B(l ,O), O<c<l , paccMoOTpeTh citydaii C = 1/2.
10. Pemuthb cMelIaHHbIe 3a1a4H IS yPaBHEHHS TEIIONPOBOIHOCTH:

1) Uy = Uy, Uy (0,t) =0, uy (L,t) =0, u(x,0) = x2 -1;

2) Ut +U = Uy, u(0,t) =0, u(l,t) =0, u(x,0) =1.

11. Haiftn pyHKIMIO, rapMOHHYECKYIO BHYTPH Kpyra eAMHUYHOIO pajyca H Takylo, uto U (r = 1) =f ((l)) ,

rae

1) T (@) =cos?p, 2) T(p)=sin3p,3) f(p)=cos*p, 4 f(p)=sin®p+cosy.
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—kr
JUIsL ypaBHEHHS (A - k2)U =0.
r

12. Nokasatb pyHnamentansuoe peuenne U (r) =

13. Haiiti noreHuuan mapa paaudyca R co CJIEAYIOUIMMH TUIOTHOCTSIMHU:

) p(r)=r2.2 p(r)=~r 3 p(r)=e".

Bnaners

- HaBBIKAMH OOpAILCHUS C
HAY4HOH M y4eOHOH JuTe-
patypoii;

- HaBBIKAMH HICIIOJIb30BaHUS
OBM npu penieHuu ypas-
HEeHHUH MaTeMaTHue-CKoH
inzediinst

1. Jlokasath CleIIOIIHE COOTHOIEHHS:

1) grad (¢ @) = pgrad (®) + D grad (),

2) grad (AB) = (Agrad)B + (Bgrad)A + Ax rotB + B x rotA,
3)  div(pA)=¢pdivA+Agrade,

4) div(AxB) =BrotA - ArotB,

5) rot(pA) =protA+gradpx A,

6) rot(AxB) =(Bgrad) A—(Agrad)B —-BxdivA + AxdivB.

2. JlokasaThb, 4TO J1ebTa-00pa3Hble QYHKIMU

sin (ot sin 2 (at)
1) 51 (t, Ot') = L, 2) 52 (t, a) = —),3) 53('[,05) = l %,
7t t2¢ T att?+1
5 5,(t, ) = ~ZL-exp(—a?t?)
N T
O6nanarot coiictBaMu JenbTa-¢pyHkuun dupaka mpu X —> Q0.
3. Hcrons3ys pasnoxkenne GyHKIMH ————— M0 cdepuaecKnM QyHKIHAM, Half TH MoTeHIHan () Jek-

r=r'
[TpHYeCcKOro HOJIsI BHYTPH cepsl paauyca R , OJJHA IIOJIOBMHA KOTOPOI PaBHOMEPHO 3apshkeHa ¢ 00bEeMHOM III0T-
HocTBIO O .

4. OIHOPOHBIN JBOHHOM 3IEKTPUYECKUI CII0H MMeeT GopMy HcKa pajmyca R , PacIIOJIOKEHHOTO B TLIOC-
kocrn XY . LlenTp nmcka coBMafaeT ¢ HagaJIOM KOOPJMHAT, a ITIOTHOCTh AUIMONBHOTO MoMeHTa T mapanienbHa

ocu Z . Haittn noTeHUuan () ¥ HANPSHKEHHOCTh E 3JIEKTPUUECKOTO MOJIS Ha OCH Z.

5. Hcnons3yst hopmynsl Poxpura a1 K1accH4eckuX OpTOrOHAIBHBIX IOTUHOMOB, 10KA3aTh PEKYPPEHTHBIC
cooTHOMIEHNS JUIst TTONMHOMOB SIko0u, Jlareppa n Dpmura.
6. Hcnons3yst HHTErpaibHbIe MPEICTABICHUS BBIPOXKICHHBIX THIIEPTEOMETPHICCKHX (DYHKITHI

F (O!, Vs Z), G (a, Vs Z) , YOGUTBCS, YTO OHU YJOBJICTBOPSIIOT YPABHEHHIO
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2u"+(y—2)u' —au =0.

7. Pewmuts cremyronuie 3a1aqu Ko i oHOMEpHOTo ypaBHeHHs Kojebanuit, nermoms3ys dopmyiy JaramGepa:

1) Ug —Uy —e* =0, u(x,t=0)=sinx, u;(X,t=0)=Xx+cosx;

) Ug —9Uy — SINX=0, u(x,t=0) =1, u(x,t=0) =1,

3) Ug —a2Uy — SiNnwx=0, u(x,t=0) =0, u(x,t=0) =0;

) Ug —a%Uy —Sinwt =0, u(x,t=0) =0, u(x,t=0) =0.

8. PenTh ceayrompe 3a1a4r KO st ABYMepHOro ypaBHeHHs KoneGaHuii, neroibsys dpopmyiy Iyaccona:

1) Ug — Uy — Uy = tsiny u(x,y,t=0) = X%, Ui(x,y,t=0) =sin y;

2) U — 2Uyy = 2Uyy, U(X, Y, t=0) = 2x2-y2, uy (X, Y, t=0) =2x2-y2.
9. Peummts 3aauy o xoneanmn crpynsi 0 < X < | ¢ saxperenmemm kommamm, ecrm B navanms oM momo-

PKEHUH CTPYHA HaXOIUTCS B TIOKOE ( UO =0 ), @ Ha4aJIbHAasi CKOPOCTB 3a/1aeTcst (POPMYIIOii:
7(X—Xg)

g (x) = 2c
0, ecmm Xg[Xg—a, Xg+al;

lO Pemuth CJICAYIOLUINE CMEIIaHHbIC 3aa49U I YpaBHCHUS KOHCGaHHﬁI

1) Ut —Uy —X+7=0,Uy(0,t)=0, ug,t =0, u(x,0) =cos§,

Ut (x,0) =0;

2) Ut — Uy +3u—4sinxsin2t =0, u(0,t) =0, ux(%,t) =0,u(x,00=0,

Uz (x,0) =sin3x.

11. PemnTh cMelaHHbIe 331a41 7S yPaBHEHUSI TETUIONPOBOAHOCTH:

1) Ui = Uy +U+cost, u,(0,t) =0, ux(%,tjzo, u(x,0) = cos2x ;

) Ut = Uy +U+Sin X, Uy (0,t) =0, u, &,t =0, u(x,0) =cosx;
3) Ut = Uy —2Uy +U+e%sin x—t, u(0,t) =u(r,t) =1+t,

u(x,0) =1+e*sin 2x.

Acos————=, ecmu Xe[Xg—a, Xg+a], tne 0<Xg —a <X 1
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12. Haiitu cranmonaproe pactipenenenue temmneparypsr U (r, (D) BHYTpHU OECKOHEUHOTO IIIHHJpa pajmyca
ro , €CJIM Ha OJTHOM IO0JIOBUHE IIOBEPXHOCTH LIMIIMHIPA (0 <p<r ) , IOJIePXKUBAETCS TEMIIEpaTypa —To ,a

Ha PYyroi MoJoBUHE (7Z' <p< 27 ) TeMIlepaTypa To.

13. HaiiTH peluenye kpaeBoit 3a1aun 4ns ypasenus ITyaccona B kpyre G = {X 2 + y2 < r02 } ,

Au =—Axy, u‘ (2ay? =0.

2
= 1§
14. HaifTn noTeHIMa 3J1eKTPOCTATHYECKOTO MOJIs BHYTPH HIJIMHAPA
G= X2 + 2 < 8.2 O<z<h , O<z<h , €CJIH Ha ero GOKOBOI TOBEPXHOCTHU MOAIEPIKHU-

’ P P

Baetcs notermman UgZ , roe Ug = CONSt , a na Topuax 3axano HynEBOE YTEKTPHUECKOE TONE.
15. BeckoneuHblii uiMHAp paauyca ro 3apsDKEH paBHOMEPHO 110 cBoeH aimHe. OObeMHast INIOTHOCTH 3apsijia
P = Po COSY/ ,rne I/ — nonsipHsiii yroim, a och Z LMIMHAPHYECKOH CHCTEMBI KOOPJMHAT COBIAJACT C OCIO

MUIIAHOpA. Haiitn IOTEHIIUAJT ¢ 1 HaAIIPpSIKEHHOCTH E DJIEKTPUYECKOI'O IOJISI BHYTPH U CHApPYXKU HHUJIHMHIpPA.

2
16. YpaeHenue Ppearonsma mepsoro poaa umeer sapo EXP [— (X - t) ] . Tlokazate, 4TO OHO HMEET pELICHUE

1 Z‘” f (M (0)
(D(X) = H (X) ,tie H (X) — MOJMHOMBI DPMHTA.
NT 120 2"n! " o ’

3HaTh

CoBpeMeHHBIE TEOPUH U
MeTozbl Ppu3nIecKuX, pu-
3UKO-XUMHYECKUX U (U3H-
YECKHX MCCIICI0BaHUM,
HEeoOXOXUMBIMH JUIS pa3pa-
OOTKHM HOBBIX METOJIOB H
METOANYECKUX HOIXOIO0B B

COCT 17.2.1.03-84 Oxpana npupoast. ATMocdepa. TepMHUHBI 1 ONPEAeaeH s KOHTPOIIS 3arpsA3HEHUs
"'OCT 17.2.1.04-77 Oxpana npupoasl. ATMocdepa. FicToUHNKH 1 METEOpOTOrnIecKre (paKTOPBI 3arpsi3HEHNS, IPO-
MBIIIIEHHBIE BRIOPOCHL. TepMUHBI 1 ONpesieNeH s

Hay4YHO-MHHOBALlMOHHBIX
HCCIIE/JOBAHUSAX U MHXKe-
HEPHO-TEXHOJIOTMYECKON

[Ipon3BOCTBEHHAS - IPAKTHKA IO MOJTy4e-
[HUFO TIPO)eCCHOHATIBHBIX YMEHHUH U OIBITA
mpodeccHOHATbHOM AeSITeTbHOCTH

JIeATENLHOCTH

Kax npuMeHsTs pe3ynbTa-
THI HAYYHBIX HCCIICIOBAHHI
B MHHOBAIIMOHHOM Jiesi-
TENBHOCTH JUIsl pa3paboTKH
HOBBIX METOJIOB ¥ METO/IH-
YECKHX I0JIX0/I0B B Hay4-



https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_17.2.1.03-84
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_17.2.1.04-77
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HO-MHHOBAIIMOHHBIX HCCIIe-
JIOBAHUSIX M MHXKEHEPHO-
TeXHOJIOTHIECKOH esTeNb-
HOCTH

Kak conocraBiisiTe 0 BO3-
MO>KHOCTH IIPHMEHEHHUS
JUISL KCCIIC/IOBAHUS CYILIECT-
BYIOIIMX METOOB (pusmde-
CKUX, (pU3NKO-XUMHYECKHX
U (PU3NYECKUX UCCIIE0Ba-
HUH 17151 pa3paboTKKU HOBBIX
METO/IOB I METOJHIECKHX
HOJIXO/IOB B HAY4HO-
MHHOBALMOHHBIX UCCIE0-
BaHUSX U HHXKEHEPHO-
TEXHOJIOTHYECKOi AeATelb-
HOCTH

YMeth

ITpuMeHATH COBpEeMEHHEIE
TEOPHHU U METOIbI (hr3nye-
CKUX, (PU3UKO- XUMHIECKHX
1 (pu3HIecKuX uccienoBa-
HUI 17151 pa3pabOTKU HOBBIX
METO/IOB M METOTHIECKHX
MIOXOJI0B B HAYYHO-
MHHOBAIlHOHHBIX UCCIEI0-
BaHMSIX U HHXKEHEPHO-
TEXHOJOTHIECKOH JesTeNb-
HOCTH

AHaITM3UPOBATH BO3MOX-
HOCTb IPUMEHEHUS JUTS
HCCIICIOBAHMS CYIIECT-
BYIOIIMX METOJOB (pr3mde-
CKUX, (pU3HKO-XUMHIECKHX
" (PU3NYECKUX HCCIIeI0Ba-
HUH JUTs pa3pabOTKH HOBBIX
METO/IOB 1 METOTHIECKHX
O/IXO/I0B B HAYYHO-
HMHHOBAIMOHHBIX UCCIIEIO-
BaHUSIX U HHXKEHEPHO-
TEXHOJIOTHYECKO# AeATelb-
HOCTH

ComnocTaBisTh BO3MOXXHO-
CTH HPUMECHEHHUS IJIs1 UC-
CJICZIOBaHUS CYIIIECTBYIO-
IIAX METOA0B (PU3UUECKHX,
(U3MKO-XMMUUECKHUX U
(uznueckux uccnenoBaHui

AHAJIM3 Yalle BCero HAYMHAIOT ¢ 0TOOpa U MOATOTOBKH NIPOOHI K aHaIn3y. Ecii oHM IpOBeIeHB! HENIPaBHIIEHO, TO
TIATEILHO U3MEPEHHBII aHATUTHYECKUI CUTHAII He JIaeT NPaBHIbHON HH(GOPMALUK O CO ACPHKAHUU OIPEACIICMOro
KoMroHeHTa. [lorpemHocTs npu NpodONOATOTOBKE M 0TOOpE MPOOKI 4acTo AeNaeT OeCCMBICIICHHBIM HCIIOJIb30BaHUE
BEICOKOTOUHBIX METOJ0B. «IIpoOBbI» 3aBHCAT OT criocoba M3MepeHH s aHAIUTHYECKOTo CHrHaia. [IpreMsl 1 mopsIok
lor6opa npoOs! npeanuceiBatoT ['ocynapcrBennsie cran aaptel ([OCT). 1.1.
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UL pa3pabOTKK HOBBIX
METOJIOB M METOAHYECKHX
IOJIXO/IOB B HAYYHO-
MHHOBALMOHHBIX HCCIIEI0-
BaHMSIX M MHIKEHEPHO-
TEXHOJIOTHYECKOI JAeATeIb-
HOCTH

1.1. Ot6op npobe!

Jna nposenenus ananusa OepyT cpeaHiol mpody. JT1o Hebonbluas
YACTE AHANH3HPYEMOro O0BLEKTa, CpelHHH COCTaB W CBOHCTBA KOTOPO
JOMKHEl OBITE HAGHTHYHBI BO BCEX OTHOLUEHHAX CPEJHEMY COCTaBy M CBOIi-
CTBAM HCCAEIYEMOro 00LEKTA.

Paznuuaior renepansayio, 1ad0paTopHyl0 H aHANHIHPYEMYIO Ipody.

l'enepantuas npoba oTOupaerca HenocpeacTBeHHO H3 oOnekTa. Ona
Gonbluas — 1-30 kr, 118 HeKOTOPBIX 00BEKTOB (mpuMmep: pyaa) 0,5-5 1. U3
reHepanbHOH MpoOLl MyTEM cOKpalleHHA OTOHMpalT nadopaTopHylo mpody
(ot 251 10 1 kr).

Onuy wacTs MCNOMB3YIOT [7s NMpelBapHTENbHBIX HCclledoBaHuii, apy-
TVIO — COXPaHAIOT 11 BOIMOMKHBIX apOHTpaKkHLIX anannizos. [peTwio — He-
NONL3YIOT HENOCPEICTBEHHO JUTA aHa/IH3a (aHaTH3HpyeMas npoda).

CopepAaHHe ONpeaenAeMoro KOMMOHEHTA B aHAMH3HpyeMoil mpobe
JOKHO OTpakaTh cpejiHee coJepkaHie 3TOro KOMIOHEHTa B HCCTIEIyeMOoM
o0BeKTe.

Tax npoba 1-10 r ouenuBaeT cpeaHee couepiKaHHe KOMMOHEHTA B re-
HepankHOl npode Maccoil HECKONLKO TOHH M 3anac KOMIOHEHTA B MECTO-
POMICHHH.

[1pu omGope npoOB! HAAO Y4HTEIBATE:

1) arperaTtHoe cocToAHHE O0LEKTA,
2) HeoJAHOPOAHOCTH MATEPHANA M Pa3MEp YACTHIL, ¢ KOTOPLIX HAYHHAETCH

HEOHOPOIHOCTE,

3) Tpebyemyl0 TOYHOCTL B 3aBHCHMOCTH OT 3a7a4H aHATH3a W IOPHPOAL!
o0BeKTa;
4) BO3MOKHOCTL H3MEHEHHS 00LEKTA BO BPEMEHH.

Bnaners

COBpEMEHHBIMH METOIAMH
¢usnyecknx, Gpusnko-
XUMHYECKUX M QH3HUECKUX
MCCIIEIOBAHMI ISt pa3pa-
OOTKH HOBBIX METOJIOB 1
METOIHYECKUX MOAXO/0B B
Hay4YHO-MHHOBAIIMOHHBIX
MCCIIC/IOBAHMSX U HHKe-
HEPHO-TEXHOJIOTMYECKON
JIeATETEHOCTH

Ipremamy HCHIONB30BAHUS
CYIIECTBYIOLIHX METONOB
(usnyecknx, GpusnKo-
XUMHYECKUX U (PU3HIECKHX
HCCIIEA0BaHUM AT pa3pa-
OOTKH HOBBIX METOJIOB 1
METOIMYECKHX TOIXO/IOB B

OneHnBaTh 3arpsi3HEHNE aTMOC(HEPHOTo BO3IyXa ropoga Marauroropeka.

B ropojic MarHuTOropcke HaOJII0ICHHS 3a COCTOSIHUEM aTMOC(Epbl POBOIUT J1a00PATOPHS IO MOHUTOPHHTY 3a-
rpsi3HeHust aTMOchepHOoro Bo3ayxa (UensONHCKHi HEHTpP MO THAPOMETEOPOIOTHH i MOHHTOPUHTY OKPYIKAroIIeit
cpens! - prmmana ®I'BY "Ypamsckoe YIMC").

3aMepbl KOHIIEHTPALMIT 3arps3HSIONINX BEIECTB B aTMOC(EepHOM BO3yXe Ha TPAaHHUIIE CAHUTAPHO-3aIIUTHOI 30HBI
TTAO "MMK" npoBopstcst 3 pasa B IeHb aKKpEAUTOBAaHHOM J1abopaTopueit

IIpumep 3ananus

[Mpumep Ne 1. B Bo3ayxe NpOMBIIUICHHOMH IUTONIAAKN XHMHUYECKOTO 3aBOJIa OHOBPEMEHHO IPUCYTCTBYIO (heHOI,
larieToH, cepoBoOpo, (hopManbaerua B cineayomux konnentpanusx: 0,08, 50, 5, 0,14 mr/ M3. Paccunrarh ypoBeHb
3arps3HEeHHs BO3IyXa IPOMBIIUICHHO IIOMAAKN YIUTHIBas 9 (HEKT CyMMaNUy U CIENaTh BEIBOJ O COCTOSTHHU
aTMOCcdepHOro Bo3ayxa




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

Hay4HO-MHHOBALIMOHHBIX
HCCIICZIOBAHMSX U HHIKe-
HEPHO-TEXHOJIOTHIECKOH
JIeATETbHOCTH

IIpuemamu aHanu3a npu-
MEHEHHS JUIS HCCIICIOBAHMS
CYILIECTBYIOILINX METOJIOB
¢usnueckux, HU3UKO-
XUMHYECKUX U (pU3HIECKUX
HCCIIeJOBaHUI 1J1s pa3pa-
GOTKH HOBBIX METO/IOB U
METOMYECKHX MOIXONO0B B
Hay4HO-MHHOBALIMOHHBIX
HCCIICZIOBAHMSX U HHIKe-
HEPHO- TEXHOJIOTHIECKON
JIeSTEIHOCTH

K-4 criocoGHOCTHI0 NPUMEHSATH

Ha IMMPaKTHKe npotbeccuonanbﬂme 3HaAaHUA U YMEHUSH, MOJTyYEeHHbIC IIPH OCBOCHUH l'[pO(l)l/lJ'leLlX (l)HSH‘{eCKl/[X AUCUHMILITHH

3HaTh

OCHOBHBIE ONpeIeTICHUs U
HOHSATHS, LEJH U 33/1a4H,
TIOAXO/BI B IIPOrPaMMHUPO-
BaHHU, OCHOBHbIC AJITOPUT-
MbI HHPOPMATUKH U UX
MIPUMEHUMOCTH K PEIIeHHIO
(hu3HUecKuX 3a1a9; OCHOBBI
paboThl ¢ MATEMATUYECKIM
nakerom Maple 1 Bo3mox-
HOCTH €T0 MPUMEHEHHS K
peueHuto GpU3nIecKux
3a/1a4; CHHTAKCHC, CEMaTH-
Ky, pEIH3aIHI0 OCHOBHBIX
AITOPUTMHYECKUX KOHCT-
PyKLuii Ha A3bIKe
turbopascal 7.0

lepeuens npumepnvix meopemuieckux 60npocos K auenty:

1. Aneopumm, e2o ceoticmea, UCnoIHUMENb, Cpedd UCNOHUMENS, CUCMeMA KOMAHO UCROTHUMENS, (HOpMbL 3anu-
cu..Ocnosnvie AK

3. Aneopummbsl copmuposKu, nOUCKa MAKC/MuH dNeMeHmMa Maccuea

4. Matemaruueckuii naker Maple. IIpasuia npeo6pa3oBaHue MATEMATHUECKHUX BBIPAXKEHUN
5Matematuyeckuii naker Maple. ®ynximu. IIpeoOpa3oBaHus BEIpaXKEHHIT

IMupopmaTuka

YMets

ITpyMeHSITH OCHOBHBIE
ANTOPUTMBI HH(OPMATHKU
K PEIICHUIO TUTIOBBIX (u-
3MYECKUX 33/1a4 CPelCTBa-
Mmu s3bika turbopascal 7.0;-
MPUMEHSTh MAaTeMaTHYe-
ckuii maker Maple s
penreHust GU3NIECKUX
3a1a4; o0cykaaTh ddex-
THUBHBIC AITOPUTMHICCKUC
1 IPOrPaMMHBIC PELICHHUS
(usnueckux 3amau

I Ipumepnvie npakmuueckue 3a0anus 0N 3a4ema u 60npocyl K CCMUHapy:
1TIpuBeauTe MpUMEpP HCIIOIB30BAHMS CTaHAApTHON KoMaHasl Maple juist penrenust kakoit 6o Gpusndeckoi 3agadn
2 [IpuBequTe IpUMeEp HCIOIb30BAHUS IIMKJIA C HOCTYCIOBHEM JUIS PEIICHHUS KaKoi 1100 (hH3udecKol 3a1auu
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Brnaners

HaBbikamu camocTosiTenb-
HOT'O OCYLIECTBICHUS
pa3paboTKH ArOpUTMHYIE-
CKHUX U POrPaMMHBIX pe-
LIeHU# HU3NYECKHX 3a1ad
Ha si3b1Kke turbopascal 7.0 n
B MaTeMaTHYECKOM IaKeTe
Maple

\Ipumepnoie memol K cemunapam u 3a0anuil )PAMOPHBIX P

1.Hanmmure nporpamMmy JUist JUlst pacueTa aMILTUTY bl TOKA [PHU 3aJJaHHO YacTOTe ISl I0CIIe/I0BATEIbHOIO KOle-
baTenbHOrO KOHTYpA.

2. OnpeenuTh MaKCUMAJIbHBIN yroJl IIPYU KOTOPOM YacTHIIA [IEPEJIeTaeT Yepe3 CTEHKY BbIcOTOM h 1 TontuuHoi d.
Caenath BIOOp U3 HAOOpa TPACKTOPHUIA C pa3HBIMU YIJIAMH BbUIETa U (PUKCHPOBAHHOU CTAPTOBOH CKOPOCTHIO.
'YdecTb CHly CONPOTHBIICHUS.

3Hathb

OCHOBBI OpraHU3aIKd U
IUIAHUPOBAHNUS HAYYHO-
HCCIIeIOBATENbCKHUX U IIPO-
H3BOZCTBEHHBIX PadoT;
Teopernueckre OCHOBBI
(bU3UYECKUX METOIOB ¥C-
CJICZIOBaHMS.

'TeopeTnueckne BOIPOCH, TECTHI

MonHbIi 00MeH. MexaHn3M 0OMeHHbIX peakuuii. KaTnoHnTh! 1 aHMOHUTBI. CKOPOCTH YCTAHOBIICHUS! HOHHOTO PaB-
HOBecus. VlonooOMenHble GpruibTphl. Heopranudeckne 1 opraHH4eckue IpUpoIHble HOHUTHL. Heoprannyeckue u
OpraHYecKHe CHHTEeTHIeCKHe HOHUTHL. IIponeccs! u anmapaTsl HOHHOTO ooMeHa. CanuTtapHas 3 (heKTHBHOCTh
MeTo/a.

Ymertsb

IIpumeHsTh Ha IPaKTUKE
3HAHHS OCHOB OpPTaHU3alluu
1 IUIAHUPOBAHHS HAYYHO-
HCCIIEIOBATEIbCKHUX U TIPO-
M3BOJICTBEHHBIX PaboT C
HCTOTB30BAaHHEM HOpMa-
THBHBIX IOKYMEHTOB;
Hcnonp30BaTh BO3MOXKHO-
CTH COBPEMEHHBIX METO/IOB
(hU3MUECKUX HCCIIETOBAHUIA
JUISL peIleHus (PU3MIECKHUX
3aj1a4.

TECT (npuMepHbIe BOIIPOCHI):

1. K pu3uKo-XMMHUUECKUM METOJIaM aHAJIu3a OTHOCSTCSL:
a) HelTpanu3auus

6) KOMIUIEKCOHOMETpPHS

B) pedpakTomMeTpus

T) SMUCCUOHHBIN CIIEKTPAIbHBIN aHAIN3

IT) TOTEeHIIMOMETPHUIECKUI aHaIH3

©) MoIIPUMETPUYECKUN aHATIH3

2. PedpakromeTpruecKmii aHAJIM3 OTHOCUTCS K METO/IaM:
a) ONTHYECKUM

0) PIEKTPOXUMHUYECKIM

B) XxpoMaTorpadHaecKum

3. B ocHOBe peppakTOMETPUUECKOTr0 METOIA JICKUT:

a) CHOCOOHOCTB PACTBOPOB MPOBOAUTH HJIEKTPUUECKHH TOK;

6) cITocO6GHOCTE aTOMOB M MOJIEKYJI TTOTJIOMIATh SJIEKTPOMATHUTHOE U3ITydEHHUE;

B) CIIOCOOHOCTB PA3IHYHbIX BEIIECTB MO-Pa3HOMY MPETOMIATS MPOXOISIINH CBET.

4. Ha pedpakromeTpe onpenesnsior:
a) ONTHYECKYIO TIIOTHOCTD;

0) moKa3aTelp MPeIoOMICHHS;

B) PH pacTBOpa

5. B ocHOBe aGCOPOIIMOHHOTO CHEKTPAIBLHOTO aHAIN3A JISKHT:
a) 3aKOH CBETOIOIJIONICHHUS,

6) 3axon Byrepa — JlamOepTa — Bepa;

B) 3aKOH SKBHBAJICHTOB.

6. B aOcopOILIMOHHOM CHEKTPAILHOM aHAIN3E MPUMEHSIOT TIPHOOPHIL:
a) GoTOANIEKTPOKOTIOPUMETP

6) mIameHHsli poTomeTp

[TBI OKpY>Karolieil cpesbl

00pazosamenbHOU NPOSPaAMMbL

Dusnueckre 1 XUMUICCKUE MECTOBI 3alTu-
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B) criekTpodoToMeTp

7. Ha doxe onpenensior:

a) ONTHYECKYIO IIIOTHOCTD;
6) mokazaresb MPETOMICHHS;
B) pH pacTBOpa

8. Ha ¢oxe MOXKHO POBECTH aHAIN3 BELIECTB:
a) OKpaIICHHBIX;

0) HEOKpaIlIEHHBIX;

B) OpraHMYECKUX:

I‘) HEOKpPAIICHHBIX BEMIECTB, €CJIN UX MOYKHO OKPAaCUTh C IIOMOIIBIO XUMHUYIECKOU peakuu.

9. CranaapTHbIE paCTBOPBI — 3TO:

a) pacTBOPHI, C TOYHO M3BECTHON KOHIIEHTpaIUel;

6) paboune pacTBOpSI;

B) pacTBOPBI, COAEPIKALME BCE KOMIIOHEHTBI, KPOME OIPE/IENAEMOro BEIIECTBA.

10. PacTBOpBI CpaBHEHHMS 3TO:

a) pacTBOPBI, C TOYHO U3BECTHOM KOHICHTpALIUEH;

6) pabGourie pacTBOPEI,

B) PacTBOPBI, COAEPIKAII[ME BCE KOMIOHEHTBI, KPOME OIPE/ENeMOro BEIIECTBA.

11. B ocHOBE NMOJSIPUMETPUIECKOTO METO/IA AaHAJIN3A JIEKMUT:

a) CHOCOOHOCTH aTOMOB M MOJIEKYJT HOTJIOIIATh 3JIEKTPOMAarHUTHOE U3y4YEHHE;

0) M3ydeHne MoIsiPU30BaHHOTO CBETA;

B) CITOCOOHOCTH Pa3INYHBIX BEIIECTB O-Pa3HOMY NIPEIOMIIATH HPOXOISIIIIA CBET

12. INonsipu30BaHHBIM JIy4OM Ha3bIBAIOT:

) Ty4, KoJeGaHUss KOTOPOTo COBEPIIAIOTCS B O/IHOH IIOCKOCTH;

6) y4, KonebaHNs KOTOPOTO COBEPIIAIOTCS B MEPIIEHANKYIAPHON MIIOCKOCTH;
B) Jyd, KOJICOAHHsI KOTOPOTO COBEPLIAIOTCS B MAPAILICNBHON MIIOCKOCTH

13. OnrHyecKn-ak THBHBIME BEIIECTBAMH Ha3bIBAFOTCS:
a) HEOpraHMYeCKue;

6) criocoGHBIE BpamaTh IIIOCKOCTD MONSPU3ALHH;

B) HECIIOCOOHBIE BpalIaTh IIOCKOCTh MOJIPU3ALMI

14. Ha nonspumerpe onpeaesstor:
a) pH pacTBOpa;

0) ONTUYECKYIO MIOTHOCT;

B) TIOKa3aTelTh TIPEIIOMIICHHS;

) yron BpameHus

15. K onTu4ecku-akTHBHBIM BEIIICCTBAM OTHOCSTCS:
a) caxap

0) raroko3a
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B) XJIOpH]] HATPUS
T) MEHULIUILTMH

16. B 0CHOBE SMHUCCHOHHOTO CIIEKTPAIbHOIO aHAJIN3A JIEKHUT:

a) CHOCOOHOCTH aTOMOB B BO30YXIEHHOM COCTOSIHMH M3JIy4aTh SHEPTHUIO;

6) crIOCOOHOCTE aTOMOB M MOJIEKYJI IIOTJIOIIATH JIEKTPOMATHUTHOE H3ITy4IeHHE;
B) CLIOCOOHOCTH MHOTHX BEILECTB PEarupoBaTh ¢ GPOMOM.

17. Ha muiameHHOM (OTOMETPE MOKHO OIPE/ICIUTh:
a) MeTaJLIBL;

0) HEMeTaILIBI;

B) KHCIIOTHI;

) ménoun

18. I'oproueii cMechIo UL INIAMEHHOTO ()OTOMETpA SIBIISIETCS:
a) BOJIOPOJI — KHCIIOPO/I;

6) yrinepox — a3or;

B) mporaH — OyTaH.

19. CKOIbKO 3JIEMEHTOB MOXKHO ONPEASIHUTh Ha MIIAMEHHOM (oTOMETpe:
a) menbmre 10;

6) 18 smemMeHTOB;

B) cBbimie 30.

20. CBeTouIbTphI B Ipudopax npeaHazHayeHsbl JUis:
a) BEIOOpA y3KO#i TTOIOCH BOJH U3 IIMPOKOTO CHEKTPa H3ITy4eHHs;
6) BEIOOpA ITMPOKOH ITOJIOCH! BOJIH U3 ITHPOKOTO CHEKTPa H3TydEeHHS.

21. ®oToraeMEHTHI HEOOXOIUMBI:
) JuLst IIpeoOpa3oBaHKs CBETa B AJIEKTPOMATHUTHOE H3ITydCHHUE;
0) u1st IpeoOpa3oBaHMs CBETOBOIT SHEPTHHU B IJIEKTPHIECKYIO.

22. B 0CHOBE MOTEHIIMOMETPUYECKOTO METO/IA AaHAJIN3A JICKHT:
a) M3MepeHre MOTEHIHaa JIEKTPOLOB IIOTPYKEHHEIX B PACTBOD;
0) 3aBHCUMOCTBH MEK/1y COCTaBOM BEIIECTBA U €0 CBOHCTBAMH;
B) H3MEPEHHE JUTHHBI BOJIHBL.

23. Jlnst u3MepeHus HOTEHIIMAA JIEKTPOIOB HEOOXOIMMa CUCTEMA:
) M3 3 3JIEKTPO/IOB;
6) 13 2 2IEeKTPOIOB;
B) 13 4 AMEKTPONIOB.

24. Cucrema Uit U3MEPEHHS HJIEKTPOHOTO MOTEHIINANA COCTONT M3!
a) MHIMKATOPHBIN JEKTPOJ;

6) TemMIIepaTypHBIIf 3IEKTPOJ;

B) 2JIEKTPOJ] CPAaBHEHHS;

r) PTYTHBIH 3JE€KTPO/I.
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25. IHAMKaTOPHBII JIEKTPOJL IOJDKEH OBITh:
a) HE YYBCTBUTENICH K HOHAM, HAXOSIINMCS B PACTBOPE;
0) YyBCTBHTENCH K MOHAM, HAXOMSIIMMCS B PACTBOPE.

26. B kauecTBe 3JIEKTPO/1a CPAaBHEHHUSI HCIIOIB3YIOT:
a) CTEKJISIHHBII;

6) pTYTHBII;

6) BOJOPOIHBIIA;

B) KaJIOMEJbHbIH.

27. B 31eKTpo/ CpaBHEHUS ISl KOHTAKTa ¢ HOHaMH, 00aBIISIFOT:
a) naoh;

6) hgcl;
B) kel

28. IToTeHIIMOMEeTpUYECKUI METO OTHOCHUTCS:
a) ONITHYECKUM METOJIaM;

6) xpomMaTorpaguuecKUM METOAAM;

B) 9JICKTPOXMMHUYECKAM METOIAM.

Brmaners HaBbIkaMyl OpraHu3alliy M [3alaHus Ha pelIeHne 3a1a4 U3 Npo(eCCHOHANBHO 001aCTH, KOMIIICKCHBIC 3a1aHHs
IUTAaHUPOBaHUs HccieoBa- |[Ieperonka u pextudukanys. dusnka nponecca. Kunenue. Temmneparypa ®a3oBble mepexo s epBoOro poja 1 Tell-
HHUIA; IToTHI (ha3oBEIX epexonoB. TemmnepaTypa daszoBoro nepexona. Pasosoe paBHOBecHe. IIpocras neperonka. JBamopa-
TeopernueckuMH 3HaHUSIMHE |11, PexTidukanus u pektudukaoHHbie KoiaoHHbl. CanntapHas 3heKTHBHOCTS MeTOa.
M3MYECKUX I MaTEMAaTH-
?ecrmx METOJIOB HCCIIETIO- Cxewma (*)a3OBbIX
BaHMA, 00pabOTKU U aHAIU- nepexoaos
3a 00BEKTOB HMCCIIEI0BAHMIA;
ITpakTHYECKUMH HaBBIKAMH
MIPUMEHEHUs] PU3HIECKUX U
MaTeMaTHYeCKHX METOJJ0B
MCCIIeIoBaHMs, 00paboTKH
Ppe3yIbTaToB
lpacckasicume 0 mom Kax npoucxoo0sm npoyeccuvl
3Hath BosmoxkHocTH npuMeHeHus |[lepeyeHb TeM U1l OATOTOBKHU K J1a00PaTOPHBIM 3aHATHAM:

(pU3MKO-XMMUUECKHX METO-
JIOB HCCIIE/IOBAHUM, TpUMe-
HsIEMBbIE JUIsl KOHTPOJIS
OKpYy>Karomen

Tema 1. MecTo XMMHYECKOTO aHaIM3a B 00LIEH cUcTeMe Mep 10 KOHTPOJIo 3a coctosiHueM OC. XuMust Kak He00X0-
UTMMBII 37IEMEHT 9KOJIOTHYECKOro 00pa3oBaH

Tema 2. OcHOBHasI 3aja9a XMMHIECKON TEXHOJIOIHH: HEOOXOMMOE BEIIECTBO M MaKCUMAIBHBII BeIxoA. [loHsTHE O
6€30TXOAHBIX TEXHOJIOTHAX KaK IyTH PEIICHHST OCHOBHBIX 9KOJIOIHYECKHX IpobiemM. HoBoe HampaBieHHe B XUMHH —
PKOIOrHYecKast XUMUSL.

Tema 3. 3akoH coxpaHeHHs Macchl. 3aKOH nocTosiHeTBa cocraBa. KonnuecTBo BemecTBa. MosspHas Macca. OKBUBa-

[TPOJISt OKPY>KaIOIIEeH Cpeabl

00pazosamenbHOU NPOSPaAMMbL

Dusnueckre 1 XUMUICCKUE METOABI KOH-
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UteHT. 3aKkoH dKBHBajeHTOB. PacTBopumocTs BemiecTB. CoctaB pacTBopoB. Pacuerst B 00beMHOM aHau3e. CTexuo-
METPHYECKHE PACUETHI [0 YPABHEHUAM PEaKIUIL.

Tema 4. Honnsle peakimu. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE PeakIUi. KHCI0THO-0CHOBHBIE peaKIHu.
Tema 5. CmenieHre XuMU4ecKoro papHoBecusi. CKOPOCTh XUMUUECKHX PEAKIMI U METOJIbl UX PEryJIMpOBaHHUs. 3a-
KOH neiicTByromux Macc. KoHcranrta paBHoBecus. [Ipou3sBesieHue pacTBOPUMOCTH. 3aBUCUMOCTb CKOPOCTH PEAKLMU
0T TemmepaTypsl. Peaknyu B pacTBopax.

Tema 6. Cuuta anextposnutoB. MoHHOe npousBeenue Bojbl. Bojaopoauslii nokasatens (pH). OCHOBaHUS, KUCJIOTHI U
COJU B TEOPHUHU DNIEKTPOIUTUUECKON UCCOLMALIUH.

Tema 7. CTangapTHEIE 2JIEKTPOAHBIE TOTEHIUANEL. [ abBaHHYIECKHIT 2JIeMEHT. Y paBHEHHE dIEKTPOIHOTO OTEHINA-
I1a. DueKTponn3. DIEKTPOIIU3 B BOAHOM PacTBOPE. 3aKOHBI HJIEKTPOIIH3a.

Tema 8. Xumuueckas HICHTU(DHUKALNS: KAYECTBCHHBIN U KOJUYECTBEHHBII aHAIH3, aHATUTHYECKHNA CUTHAI. XUMH-
YecKHi, PU3NKO-XUMUUECKUH U QU3HIECKHH (MHCTPYMEHTAIbHbIE) METOAbI aHAIN3a. XUMHUIECKUH IPAKTUKYM.
Tema 9. Matematuueckas 00pabOTKa SKCIIEPUMEHTANIBHBIX PE3YJIbTAaTOB.

Tema 10. ®oTomerpuueckuii aHanu3. Hedenomerpuueckuii aHanu3. DMUCCUOHHAS CLIEKTPOCKOIHSI.

Tema 11. Kunetnuecknue METObI aHAIIM3A.

Tema 12. DIEKTPOXMMHUYECKHUE METO/IbI AHATIM3A.

Tema 13. Pagnomerpuueckuii MeTox.

Tema 14. Mertozbl pa3esieHus U KOHLICHTPUPOBaHUs. XpoMaTorpadus. DKCTparupoBaHue.

Tema 15. Texauka 6e30macHOCTH pU pabOTe B XMMHUYECKOM JIabopaTopuu

YMets

ITpuMeHATH U1t KOHTPOJIS
OKpY’KaloIIeH cpesibl BeCh
CHeKTp (PU3UKO- XUMHYE-
CKHX METOJIOB HCCIIEIOBa-
HHMH, TT

AHaNIM3MpPOBATH
IOJTy9IEHHBIE Pe3yIbTaThI

[TpuMepHBIi TECT
«TexHuKka O€30MacCHOCTH NPH paboTe B XMMHUYECKOH nabopaTopuny»
1. B xumuueckoii 1abopatopuu paspenaercs:

a. Ints KOde;
0. InTs BOMY M3-TION KpaHa;
. BeImonHATE yKa3aHMS IperoaBaTens;

CKi1aipIBaTh BEPXHIOKO OJICXKIY B JIaOOpaTOpHBIE MIKa(bl 1 Ha MOJOKOHHHKH.
JKuaxocTh B IMIETKY HAOUPAIOT:

Brarusas ee prom;
0. C moMOIIBI0 PE3NHOBOM TPyIIN;
. Haknonss 6aHKy ¢ peakTuBOM;

. C 1OMOIIIBIO CITEITUATBHOTO Jos3aropa.
.B npoGHpKe JKUAKOCTD IPU Harp€BaHUU TOJDKHA 3aHUMATh:

0. 1/2 o6bema;
. Menee 1/3 o0bema;

Bech 00beM.
OMBITH C KOHIICHTPUPOBAHHBIME KHCIIOTAMH, [IEI0Y4aMH, GPOMOM CIIEYET IPOBOIHTD:

3
4

B kopunope;

0. B BBITSDKHOM HIKady;

. Ha naboparoprom croie;
. Ha ynune.

B
r
2
a
B
r
a Bonee 1/3 o0bema;
B
r
a
B
r
5

. HpH pa36aBneHnn KOHLICHTpHpOBaHHOﬁ CepHOﬁ KHCJIOTBI CICAYET BIIMBATh:
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a. Kucnory B Bony;

0. Bony B kucnory;

B. [Ilesn0up B KUCIIOTY;

T. Benson B kuciory.

6. OIBITHI C JIETKOBOCILIAMEHS FOLMMHUCS KUJKOCTIMH HEOOXOUMO IIPOBOJMTS!
a. Bo6iu3u orus Ha 1abopaTopHOM CTOJE;

0. Brnanu ot orss Ha 1a60paTopHOM CTOJIE;

B. Bo6u3u orus B BEITSDKHOM IIKady;

T. Branu ot orHs B BHITSOKHOM LIKay.

7. BeH3uH npy nokape Hellb3s TYIIUTh:

a. ITeckowm;

0. Bognoii;

B. ITpoTHBOIOKapHEIM OJIOTHOM;

T. OrHeTymmuTeneM.

8. 3axkurarh CIIUPTOBKY CIICIYET:

a. CIHYKOIL;

0. OT Apyroit CHUPTOBKY;

B. CBeuKoii;

r. 3a)KUraKoi.

9. Ipu paboTe ¢ PTYTHBIM TEPMOMETPOM CIELYET:

a. INepememyBaTh UM HarpeBaroLUINeCcs KUAKOCTH;

0. AKTUBHO BCTPSIXHBATh €T0 U CTy4aTh [0 CTEHKaM J1a00paTOPHOH MOCY/Ib;
B. Harpesats Bblllle peKOMEHTyeMOi TeMIepaTyphl;

r. Hacyxo BeITHpaTh 1 yOUpaTh B (GyTiIsp, OCHIE UCHIOIb30BAHNUSL.
10. Ipu OJIOMKE PTYTHOTO TEPMOMETpPA HPOBOMAT CICAYIONINE MEPBI:

a. Co0OuparoT PTyTh ¢ IOMONIBIO PE3UHOBOH IPYIIH B OAHKY C BOJOI;
0. Co0buparoT pTyTh pyKaMH H BEIOPACHIBAIOT B PAKOBUHY;

B. Co0OuparoT pTyTh ¢ IOMOMIBIO ITBUIECOCA U BEITPSXHBAIOT MEIIOK HA YIIHIIE;
r. Co0OHparoT pTyTh ¢ IOMOLIBIO BEHUKA M COBKA B MyCOPHOE BEAPO.
11. HarpeBaHue mpoBOJIAT B Ta0OPaTOPHOI mocyxe:

a. U3 ToncTocTeHHOTO CTEKa;

0. ITpocTOro TOHKOCTEHHOTO CTEKIIA;

B. TepMOCTONKOr0 TOHKOCTEHHOI'O CTEKIIA;

. Crekiia ¢ TpeluHaMu.

Bnaners

IIpuemamu aHanu3a u rnpu-
MEHEHHMS JIIs UCCIIEI0BAHMs
OKpY>Kaloliel cpesibl cymie-

IKOHTPOJIBHBIE BOITPOCHI
1. KakoB cocTtaB 1mouB?

2. Yto Takoe 3arpsizHeHHe moyB? KakoBbl OCHOBHBIC IPUYMHBI 3arPSI3HEHHS TIOUB?
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CTBYIOIIUX (HDH3UKO-
XUMHYECKUX METOI0B

3. Kak kaccupuuupyroTcst HOYBbI O CTEMEHU 3arpsi3HeH s ?

4. Kakue nokasartesy XapakTepu3yloT CAaHUTApHOE COCTOSIHUE TTOUB?

5. Kak otOuparotest mpo0s! 3arps3HEHHBIX M0uB? Kak mOAroToBUTH MPOOHI K aHATH3Y?

6. KakoBbl METO/1bI KOHTPOJIS 3arps3HEHHBIX MTOYB?

7. Ha uém Gasupyetcs o6ocHoBanue [1/IK 3arpsi3Hsionumx BEmecTs B HouBe?

8. OT 4ero 3aBUCHT CIIOCOOHOCTH ITOYB CONPOTUBIIATHCS AHTPOIIOT€HHOMY H3MEHEHHIO OKpYXKalomeil cpeas?
9. HazoBuTe U JaiiTe KPaTKyIO XapakTepUCTHKY aHTPOIIOr€HHO-TEXHUYECKUX BO3IECHCTBUM, CIOCOOHBIX BBI3BATh
YXYZAILICHHE Ka4yeCTBa MOYB.

10. Kaknmu nprauHAMH MOXKET OBITH BEI3BaHO XUMUUYECKOE 3arpsi3HEHUE TT04YB?

11. Kakue TpeGoBaHuUS NPEABSBILSIIOT K KOHTPOJIIO 32 3arpsi3HEHUEM 110YB?

12. Kaxue BbLACNSIOT HOYBBI 10 CTETIEHW YCTOWYUBOCTH MX K 3arPA3HSIONIMM BeLIeCTBaM?

13. Kaknmu nokasatersiMu XxapakTepusyercst mousa? 14. OCHOBHBIC MEPOIIPHATHS 110 OXpaHe MOYB.

15. Kakue npeapsBisitoT TpeOOBaHUS K OXPaHEe MOYB OT 3arpsi3HEeHUs ?

16. KakyMu 1paBOBBIMHU JJOKYMEHTAMH PETYJIHPYETCsl OXpaHa NO4B M NOYBEHHOTO IOKpoBa?

3Hatb

BosMokHOCTH NTpHMEHEeHHUS
JUISL KCCJICIOBAHUS CYILIECT-
BYIOIIIMX METOOB HCCIIEI0-
BaHUIi;

I[MpuMepHbIii Mepeyenb BONPOCOB K 3a4eTy:

1. CTpyKTypHBIE OCOOCHHOCTH KPUCTAIUIMYECKUX, aMOP(GHBIX U HAHOYTJIEPOIHBIX OOBEKTOB.

2. OO6m1ast XapaKTepUCTHKA CIUIONIHBIX M CEJIEKTHBHBIX ONTHYECKHX CIIEKTPOB KOHIEHCHPOBAHHBIX BEIIECTB
(BpamaTenbHeIe, KoJaebaTenbHbIE, SIEKTPOHHBIE).

3. OCHOBHbI€ IIapaMETPBI HOJIOC TIOIIONIEHHS 1 MX B3aHMOCBS3b ¢ (PU3MUECKHUMHU CBOMCTBAMH MOJIEKYJIIPHBIX
1 KBa3UMOJIEKYJISIDHBIX CTPYKTYP.

4. MerTozp! HccneoBaH s U 0COOEHHOCTH KOJIe0aTeNbHBIX CIIEKTPOB KOHAEGHCUPOBAHHOTO YIJIepo/ia i HaHO-
yriaepoa:

/A) MeTO/TbI KOMOMHAITHOHHOTO PAacCEsSHNS B MCCIIEI0BAaHNN KOHICHCHPOBAHHOTO yTIepo/ia M HAaHOYTIIEpOoIa,

/A) CTIEKTPOCKONHS 3epPKaTbHOTO M HapYIIEHHOTO MOJTHOTOo BHyTpeHHero oTpaxenus (HIIBO) B nccnenoBanny KoH-
ITEHCHPOBAHHOTO yTepojia ¥ HaHOYTIIEPOIa,

B) crextpockonust audpy3HOro paccestHUs KOHIEHCHPOBAHHOTO yTiIepo/ia M HAaHOYTIIEPOo/Ia,

I") konebaTenbHbIE CTIEKTPHI A1e)EKTOB, MPUMECeH B CTPYKType KOHJIEHCHPOBAHHOTO YTIIEpOIa.

5. Teopernueckuil pacuer Kone6aTebHBIX CIEKTPOB KOHIEHCUPOBAHHOTO YTIIEPO/a U 1e(EKTOB CTPYKTYPHI:
[PETPOCTIEKTUBHBII aHAIH3.

6. ITpnmeneHne KonebaTeNbHBIX CHEKTPOB YIIEPOAHBIX OOBEKTOB IS aHAIIM3a CTPYKTYPHBIX OCOOEHHOCTEH 1
mpumeceii.

[MiccnenoBanue CTPYKTYpPhI 1 CBOKCTB yTile-
[POTHBIX HAHOCTPYKTYP

YMets

IIpumMeHsaTH COBpeMEHHbBIE
TEOPHH M METOJBI HCCIIEN0-
BaHUI U aHATTM3UPOBATH
[IOJTy4EHHBIC PE3yIbTaThl;

IIpumepnoe 3aganue
[PaGoTa ¢ Tabmuei




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm
Pyimyp IInanupyemvie pesynomameol 06yuerus PyImyp .
KOMnemeHyuu 06pazosamenbHoOU nPoSPAMMbl
KIACCHOHKALMSA KPUCTAJUIOB I10 THIIAM CBA3M
Dueprus
Tun Ipuvep casizm, Choiictsa
Kpucranna KKan/ Mo
1. Houueie NaCl 180 Hwnextpukn (HHIKaA NPOBOAMMOCTH
LiF 240 |mpn  mmIKmx  Temmeparypax; npm
BEICOKHX - HOHHAdA NPOBONMOCTS);
24 cinsioe MK nornowenue; Teepasie,
xpyiiKic.
2, KoBajicHTHBIC Anmas 170 JUOACKTPUKY, BBICOKA® TREPAOCTS,
$iC 283 BICOKAS TEMIIEPATYPA IIABICHHA
3. MeTaammueckne Na 26 Bhicokas JIEKTPONPOBOAHOCTE,
Fe 94 BEICOKHIT KOODHHIHEHT OTPaKEHHA
4. Monekynspinie Ar 18 Jlmaektpii, HirKas ToRKa
CCls 24 TUIABJICHHA, BBICOKAA CRHMACMOCTD,
5. C Bosopoub- HF 7 Tewentus K nonuMepHiatim
MU CBAIAMH Jlen 12 +5 KKai/MoJIb
Bnaners IIpuemamu ananu3za u npu- | [IpumepHoe 3ananue
MEHEHHS JUISl HCCleIoBaHus [Pacckakute 00 0COOEHHOCTSAX CTPOCHHUS
cpell CyIIECTB HX Me- T C Kpucraniu AU L
pen YHoIL NoAUMEpPOB
TOJOB CIIEKTPOCKOIMHI
Lamella Amorphous region
CXEMATHIHOE H206PINEHIE CTPOSHIHS AIMENM
KPHCTAIHECKOTO NOAMMEPA: 1 — KPHCTAAAMT; 2 — NeTns; 2
— NPOXOJHON YHACTOK MAKPOMOAEKY L.
3HaTh 3HaTh TeopeTHueckue oc-  |Teopemuueckue 60npocvl
HOBBI U 3aKOHOMEPHOCTH 1. TlonsATHE reOMEeTpHIECKOT0 BEKTOPA, paBHbIE BEKTOPLI, IEHCTBHS HaJl FeOMETpHIECKUMHU BekTopamu. Koi-
BEKTOPHOTO ¥ TEH30PHOIO  [THHEapHOCTh, KOMIUIAHAPHOCTE BEKTOPOB. HeoOX0AMMEIe M TOCTATOUHbIE YCIOBHUS KOMIUIAHAPHOCTH TPEX BEKTOPOB
aHaNu3a, IPUHINIEL COOT-  |M KOJUIMHEAPHOCTH ABYX BEKTOPOB (BO3MOXHOCTSH IIpeCTaBIeHus oqHoro B Buze JIK npyrux).
HOIIICHUSI METOJIONIOTHA U [2. Basuc Ha muiockocTH M B pocTpaHcTBe, apuHHBIN 1 1ekapToB 0aszuc. PasnoxeHne BekTopa 1mo 6as3ucy,
METOJIOB €CTECTBEHHO- [TeopeMa 0 BO3MOXKHOCTH PA3JIOKEHUS U €ro eANHCTBEHHOCTH, KOOPANHATHI BEKTOpa B Oasuce.
HAYYHOTO O3HAHHUS 3. OrnpezieneHre HaPaBISIOMMX KOCHHYCOB. CBsI3b MKy OPTOM M HAIPABJIIOIIMMU KOCHHYCaMH. . .
N IBeKTOpHBIIT 1 TEH30PHBIN aHAIN3
(OcHOBHOE CBOHCTBO HAIPABIIAIONINX KOCHHYCOB.
4. IIpoekuus BeKTOpa Ha OCh, BEMUCIICHUE, CBA3b MEXKIY ACKAPTOBBIMU KOOPIMHATAMH U HPOSKIHSIMH BEKTO-
[pa Ha KOOPAWHATHBIEC OCH, IPOCKIHS H CKALIPHOE IIPOU3BEACHHUE.
5. EcTecTBeHHBIH TpeXrpaHHUK KPUBO
Ymets Hcnons3oBaTh MaTeMaTH-  |Ymemb pewams npakmuueckue 3a0a4u ciedyioue2o co0epiIcanus:
YECKYIO TeXHOJOrHo juist  |1. JleficTBHs HaJl BEKTOpaMH, 3aJaHHBIMH KoopauHaTamMu. HeoOXoquMble B JOCTaTOYHBIE YCIOBHS KOJUTHHEAp-
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00paboOTKM CTaTUCTUYECKOH
HHGOPMALIMY U MAaTEeMaTH-
YECKHE METO/bI TS pelie-
HHS IPAKTUYECKUX 33124

HOCTH [IByX BEKTOPOB (IPOIOPLUOHAIBHOCTh KOOPAHHAT), KOMIUIAHAPHOCTH TPEX BEKTOPOB (PaBEHCTBO HYJIIO OII-

[penenurens).

2. CkaJsipHOE MPOU3BECHHUE ABYX BEKTOPOB: OIPEACIICHNE, TEOMETPUICCKIE TIPHIIOKEHNUS, PU3NUECKUit
cMbici, Berumcienue B JICK.

3. BekTopHoe nMpou3BeeHNE ABYX BEKTOPOB: OINpeeIeHNE, TCOMETPHUECKIE MPUIIOKEHHS, CBOWCTBA, BEIYHC-
iterue B JICK.

4. CMelaHHOe IPOU3BEICHHE TPEX BEKTOPOB: ONpPEACICHHE, TeOMETPUIECKUE IIPUIIOKEHHUSI, CBOICTBA, BBI-
uucienue B JICK.

5. Omnpenenenue opta BEKTOpa, HAXOXKICHUE OpTa JUIsl 3a]AHHOTO BEKTOpA M BEKTOPA T10 €ro OpTy

6. OmnpezeneHus: ypaBHEHHH JTHHAH Ha IUIOCKOCTH U IOBEPXHOCTH B IPOCTPAHCTBE, MpUMepsI. JIMHUS 1 110-

BEpXHOCTh 10 OTHOLIEHUIO K YPAaBHEHHIO, BBIPOXKAEHHBIE CIy4yau. Y paBHEHHUE JIMHUU B IIpocTpaHcTBe. ['eomeTpuye-
CKHIT CMBICIT ypaBHEHUI IEPBOro MOPsAKA OTHOCUTEIBHO X,Y Ha INIOCKOCTU U X,Y,Z B IPOCTPAHCTBE.

7. Bexrop-(hyHKUMS CKaIIPHOrO H BEKTOPHOTO apryMEHTa: ONPeeICHHE, IPE/El, HePEPbIBHOCT.
8. JubdepenuupoBanne BeKTop-QyHKIHHA
9. Beicmme npousBoHbe
10. MuTterpan ot BeKTOp-(QYHKIMHU 110 CKATSIPHOMY apryMEHTY
11. TToHsTHE 110151, TOBEPXHOCTH YPOBHSL, INHUU YPOBHS
12. ITpou3BogHas IO HAIIPABIICHUIO, TPaUEHT. | eoMeTpruecKuii 1 GU3MIECKUH CMBICIIBI TPaIeHTa.
[KacaTenpHasi INIOCKOCTb M HOPMaJIb K IIOBEPXHOCTH.
13. BekropHoe ypaBHeHue kpuBoil. HatypanbHblii mapamerp
14. Conpukacaronascs II0CKOCTb.
15. Brruncnenye KpUBU3HBL M KPYUSHUS! KPUBOIT
Bnaners MeTtononorueit, METOIUKON |Bradems memoodamu bIMUCHeHUs CLeOYIOUUX XAPAKIMEPUCTIUK
U TeXHUKOMN MPOBEICHUS 1. KpuBonMHEHHBIN HHTErpal NEPBOro poja: ONpPECIICHNE, TEOMETPUUECKHI CMBICI, (PU3HUECKUIT CMBICT,
CTaTHCTUYECKUX ¥ IIPH- cBoifcTBa, BRIUNCIeHUE. B T.4. [ToHsATHE JUTMHBI YyTH KPUBOI1, BEIYHCICHHE.
KIIaTHBIX HCCIIeIOBaHHI 2. IToBepXHOCTHBIN HHTETpall HEpBOTo POJa: oNpeeleHne, (PU3MIECKHH CMBICII, CBOHCTBA, BEIYHUCICHHE.
3. Brruncnenue niomaznei NoBepXHOCTEH.
4. ITpuioskeHHs: HHTErpajoB MO GHUrype B MEXaHHKE: KOOPIHHATHI [IEHTPA TSDKECTH, IPUMEHEHHE TaOIIHIIbI
(bopMyIT [T TPUITOKEHUH.
3Hath - IPUJIOKEHUSI TEOPUH Badanus usz npogpeccuonanvroit odnacmu:
HHTETPpaIbHBIX ypaBHEHUIT
1. Jlana ynpyrasi HUTb JUIMHBI |, KOTOpast U3MEHSIET CBOIO (hOPMyY, ¥ TOPU3OHTAIIBHAS PACTATUBAIOLIAs CHIIA T ,
K PelIeHHIO IPAaKTHIECKHX
sajad, IeHCTBYIOIIAs Ha 3Ty HUTh B COCTOSIHMH TI0K0s1. Halit mporu6 utn B Touke X = é: IOZ IeWCTBHEM CHIIBI P.
- IPaKTHYECKOE IIPUMEHe-
HHUE BapUallTMOHHOI'O HC- 2. MaTepl/la.]'IBHaﬂ TOYKA MOJI IEHCTBUEM CHUJIBI TSHKECTH JIBHIKETCS B Bep'rm(anLHoﬁ TUIOCKOCTH (, ¥ ) 110 Helcm‘poﬁ
YHCIICHUS B IPoeccHo- KpHBOii. HaiiTh 3Ty KpuBYI0, €ciMHa4YaB CBOE ABIDKEHHE 0€3 HauaJbHOH CKOPOCTH B TOUKE C OPJIMHATOI y OHa
o c IHTerpaIbHble YpaBHEHHS M BapUALMOHHOES
HaJIbHOH JESITeIIbHOCTH. inocturaer ocu O 3a Bpemst t=f(y), rae f(y) — 3amannas pyHxims. I,
Ymers - pemath 3a1a4u npogec-

CHOHAJIBHOH JIeITEIbHOCTH
CpEACTBAMH TCOPUH UHTE-
rpaJIbHBIX YpaBHEHUH U
BapUALIMOHHOTO UCUHCIIE-
HUS,

- OTOMpAaTh ONTHMAIbHBIC

UKP Ne5 «Bapuauua ¢pynxkyuonana. Ypasnenue Jitnepa. /locmamounsie yciogus IKCmMpemyma QyHKyuoHa ay

V[ "] = -[ {x=}ra + 2_}'}031’ }." 6}-‘EC[_-|_:=]_

1. Haiiti Bapnamuio gyHKIIMOHANA

2. Haiitu Bapnarmio GpyHKIHOHAIA
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METO/Ibl pELIEHUS] UHTE-
rpajbHbIX ypaBHEHUH 1
BapHAIMOHHBIX 3371a4;

- IPaBUJILHO MHTEPIPETH-
pOBaTh pPe3yNbTaThl pelie-
HUIi 3a1a4 Ha OCHOBE MHTE-
rpajbHbIX ypaBHEHUH 1
BapHAIMOHHOI'O UCUHCTIE-
HUSA.

Viy)= ,[ Oy +y xyddx, v, 8yeClp,z

3. Haiitu sxcTpemaii B BApHallMOHHbIX 3a/layax:
Vo) =L Gy — e™)dx,  y(0) = 4, y(2) = O;
A)
1

V)= [ =4y 20 - xde, p(-1) = 2,5(1) = 4

B)
4. TIpoBepUTh BO3MOKHOCTb BKJIFOUEHHUS SKCTPEMAIIH B I10JIE SKCTpEMaJIeit:

N Viyd= ] v @+ v ddx  y=o,

vod=[67-ar g

y@)=-1.

B) }7[1] = - 2.

5. HccrneoBath Ha 9KCTPEMyM (yHKIMOHAI:

V[}r] =L (E“‘ + 3)d:1’ | }’[ﬂ] =0, }:[2} =1 ;
1

A)

z . )
. o 'C :' | vi-1) 4,}(2) 1.

Bnaners

- IPaKTUYECKIMH HaBBIKa-
MM HCIOIb30BaHHA le-
MEHTOB TEOPHH HHTETPAITb-
HBIX YpaBHEHUH 1 BapHa-
IIMOHHOTO UCYUCIICHUS Ha
JIPYTHX JUCIUILTHHAX, HA
3aHATUSAX B ayAUTOPUHU U HA
TIPOU3BO/ICTBEHHON Mpak-
THKE;

- crocobaMu IEeMOHCTpa-
IIMU YMEHHS aHATM3HPO-
BaTh NPO(ECCHOHATBHYIO
CHTYaIUIO TIOCPEACTBOM
anmnapara TEOpHH HHTe-
TPAIbHBIX ypaBHEHUH
BapHAI[MOHHOTO HCYHUCIIE-

IIpumepnuie ayoumopusvie KoHmpoavhoie padomot (AKP):
UKP Nel «Ilonamue unmezpanbnozo ypasHeHus»
1. IIpoBepuTs, siBIIsIeTCS M (QYHKIUS PEIICHHEM YpaBHEHUs?

x3= r[x — 1) p(t)dt
A) o ;

gt = r[x — e dt + x + 1.
b) , o

2. PemmmTh HHTErpajbHOE ypaBHEHHUE, CBO/IS €ro K qud(hepeHIHaIbHOMY YPaBHEHHIO:
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HUS,
- HaBBIKAMHU U METOUKAMHU
HHTEPIIPETAINY PE3yIbTa-
TOB PELICHHUS MPHKIIATHBIX
3aj1a4;

- crioco0amu OLCHUBAHUS
3HAYMMOCTH H TIPaKTHYC-
CKOM IPUTOHOCTH TIOJTY-
YECHHBIX PE3YJIbTATOB;

- OCHOBHBIMH METOIaMH
HMCCIIEI0BAHMS B 00J1aCTH
HHTErPabHBIX YPaBHEHU I
1 BapHAL[MOHHOTO HCYHUC-
JICHUS;

- IpodeCCHOHAITBHBIM
SI3BIKOM TIPEAMETHOM 00-
JIACTH 3HAHMS.

@ =1+ sxlsdds xB)=t*+
A) ;0
3. CocTaBUTh MHTErpajIbHOE YpPaBHEHHE, COOTBETCTBYOIIEe 3ana4e Komu

v +y=cosx y(0)=0,y (0)=0.

|4 [
O
5

3Hatb

BosMokHOCTH NTpHMEHEeHUS
JUISL KCCJIEIOBAHUS CYILIECT-
BYIOIIIUX METO/IOB CIIEK-
TPOPOTOMETPUUECKHUX
HCCIIeIOBaHM I

[IprMepHBIii IepeueHb BOIPOCOB K 3a4ETy:

1. Ctpoenne aToMa yriepoja U IodydeHHe HCKYCCTBEHHBIX yIIepOJHbIX MaTepHanoB. JluarpaMmma COCTOSHUS
yriaepona.

2. KoBaneHnTHas cBsA3b, THOpHIM3AIMS CBsA3eH, KpucTammdeckue Gopmel yriaepoza. JledeKTsl KpucTammye-
CKOH pEeIleTKH B yIIepOIHBIX MaTepHaax.

3. IMomy4enne n MpUMEHEHNE YTIEPOIHBIX MaTEPHAIOB M KOMIIO3UTOB HA OCHOBE YIJIEpPO/Ia.

4. MonennpoBaH#e CTPYKTYPHOTO YIIOPSI0UEHHS B YTIIEPOIHBIX MaTepranax.

5. [Momy4enne HCKYCCTBEHHOTO MOMMKpUCTALTHIECKOTO rpadura. TepmooOpaboTka: kapOboHHU3anust i rpadu-
[ranmst. Brstane npumeceit Ha rpaduTanuio.

6. Kap6uynas monens rpadurannn. Mozgenn ®parkiia n Maitepa-Mepunra.

7. IMomyuenue yrnepoaHoro BonokHa. CTpykTypHas Mofens Pynanga.

8. BzanmocBsA3b CTPYKTYPHBIX TapaMeTPOB YIIIEPOJHBIX MaTepHaNoB. PekpucTam3anoHHas Moeb rpadu-
[Tarum.

9. Kiaccuduxarms yrnepoasix Gpa3 1 HAHOCTPYKTYP.

10. CHHTE3 ¥ CTPYKTYpa KapOMHOHIOB, (byTepeHOB H HAHOTPYOOK.

11. CTpyKTypa ¥ CBOWCTBA THOPHIHBIX YTIIEPOAHBIX (a3 (kapOMHOaIMa3HEIE, TpaUHOBBIE, U3 TIOJINMEPH30-
BaHHBIX (yJIIEpEeHOB U 1p.).

12. Du3nKo-XMMHYECKHE CBOHCTBA YIIIEPOHBIX MaTepHasioB. MeTob! HcclieoBaHus (PH3HKO-XUMUYECKHX
cBOCTB. B3aMOCBSA3b CTPYKTYpHI U CBONCTB B YTIICPOJHBIX MaTepHaax.

13. OOmume npeACTaBIeHHs 0 KOMIIO3UIIMOHHBIX MaTepuaax, THIIbl KOMIIO3UTOB, UX Kiaccudukaius. CuHTe3
KOMITO3UTOB C TPeOYEMBIMU CBOHCTBAMH.

14. OCcOOEHHOCTH CTPYKTYPHI M CBOMCTB KOMITO3UTOB. CBS3yIOIIee KOMITO3UTOB: TIEKH, CMOJIBI, METAITBI. Ap-
MHpYIOIIUE HAIIOMHUTEIN KOMIIO3UTOB: YIIIEpPOJHbIE BOJTOKHA, HEOPIraHUIECKUE COSANHEHNUS, METaILIbL.

15. CuHTE3, CTPYKTYpa U CBOICTBA YIIepO/A-yIiIepOAHBIX KOMIO3HUIIMOHHBIX MAaTEPUAIIOB.

16. Cunre3 C-Si KOMIO3HIIMOHHBIX MaTepuaioB. Bimsaue npuMeceii Ha popMUpoBaHUE CTPYKTYPhI KapOuI-
KPEMHHEBBIX KOMITO3HTOB.

ITpumepHoe 3a1anue
1. Ctpoenue aToma yrieposa 1 MOp(hOIOrus HCKYCCTBEHHBIX YIIIEPOHBIX MaTepHasoB. JlnarpaMma COCTOSHUS
yraepoa.

(Du3KKa yriaepoaHbIX HAHOCTPYKTYp
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2. KoBasneHTHas CBsI3b, THOpUIH3ALINS CBsA3EH, KpucTayutndeckue hopmbl yriaepoaa. JedexTsl KpuCTaunuecKoi
[PEILIETKM B YIIIEPOAHBIX MaTepHaax.

3. Ilomy4enne 1 IpEMEHEHHE YIIEPOJHBIX MATEPHAIOB H KOMIIO3UTOB HA OCHOBE yIIIepoaa.

4. MeToibl McCieIoBaHMs CTPYKTYPbI YIJIEPOIHBIX MATEPUAIIOB. DIIEKTPOHHAS MUKPOCKOIIHS. PEHTreHOCTPYKTY -
HbIE METO/IbI HCCIICJOBAaHUS CTPYKTYPbI YIJIEPOAHBIX MaTepuaaoB. AHanu3 Gpopmbl npoduieit JUPppaKIIHOHHBIX
ImiHMH. MeTob! onpeneneHus CTPyKTYPHBIX XapaKTePUCTHUK 0 (opMe Tiu(paKIHOHHBIX MAKCHMYMOB. MeTox
IMOMEHTOB.

5. MozenupoBaHue CTPYKTYPHOTO YIOPSIOYCHHUS B yIIICPOJHBIX MaTepHalIax.

6. Tlomy4eHne NCKYCCTBEHHOTO OJMHKPHCTa/LIIIeckoro rpadura. TepmooOpaboTka: kapOoHH3anus U TpaduTarus.
BriusiHue npuMeceit Ha rpaduTanuio.

7. KapOunnas monens rpadpuranuun. Mozaenu ®pankiud u Maliepa-MepuHra.

8. INomydenue yriaepoxHoro BonokHa. CTpykTypHas Moziens Pymanna.

10. Knaccudukanus yriepomHbix ¢ha3 u HAHOCTPYKTYP.

11. Cunte3 u CTpyKTypa KapOHHOUIOB, (BYJICPCHOB U HAHOTPYOOK.

12. CtpykTypa U CBOWCTBa THOPUIHBIX YIIIEPOAHBIX (ha3 (kapOuHOaIMa3Hbie, rpadHHOBBIE, U3 MTOIUMEPU30BAHHBIX
(bymiepeHoB u ap.).

IIpumepHoe 3aanue

IPacckaxxure 06 0COOEHHOCTSIX

[DH3UKO-XMMHYECKUE CBOMCTBA YIIIEPOAHBIX MAaTEPUAJIOB.

O Meronax uccnenoBaHus (pU3NKO-XUMUYECKHX CBOMCTB.

O B3aiMOCBSI3M CTPYKTYpBI M CBOHCTB B YIJICPOIHBIX MaTepUaax.

9. B3auMOCBsI3b CTPYKTYPHBIX ITAPAMETPOB YIJICPOIHBIX MaTepHaIoB. PekprcTa/uIM3alOHHAs MOJICNb IPpa(UTaALIMH.

YMets

IIpumMeHsaTH COBpeMEHHbBIE
TEOPUU U METOJIBI CIIEK-
TPaJbHBIX UCCIIE0BAaHUN U
aHaNIU3UPOBATh MOTyIEH-
HBI€ PE3YJIbTATHI

[IprMepHbIi epedeHb BOIPOCOB K 3aUeTy:

17. Ctpoenne aToma yrieposia 1 ToTydeHHe HCKYCCTBEHHBIX YIIIEPOHBIX MaTepHasioB. JlnarpaMma CoCTOSHUS
[yrmepona.

18. KoBasneHTHas cBsi3b, THOpUAM3ALMS CBSA3EH, KpucTamueckue Gpopmsl yriiepoa. JledexTsl kpuctammye-
CKOH PEIEeTKH B yIIePOIHBIX MaTepHaax.

19. IMoy4enne n MpUMEHEHNE YTIEPOIHBIX MaTEPHAIOB M KOMIIO3UTOB HA OCHOBE YIJIEpo/Ia.

20. MozenupoBaHHe CTPYKTYPHOTO YIIOPSAOYCHHS B YIIIEPOAHBIX MaTepHanax.

21. ITomy4eHne HCKYCCTBEHHOTO TTOJMKpUCTaITHIecKkoro rpadura. TepMooOpaboTka: kapOoHH3anus u rpadu-
ranmst. Biusiaue npumeceit Ha rpaduTanuio.

22. Kap6umuas mozmens rpadutanni. Momgenun Opankinun u Maiiepa-Mepunra.

23. IMomy4enne yriaepoaHoro BosokHa. CTpykTypHas Moziens Pynanna.

24. B3auMOCBsI3b CTPYKTYPHBIX IapaMETPOB YIIIEPOJHBIX MaTepHAaIoB. PekprcTaIuTH3aMOHHAs MOJeb Tpadu-
Tarum.

25. Knaccudukanus yrnepoassix $ha3 1 HAHOCTPYKTYP.

26. CHHTE3 ¥ CTPYKTYpa KapOMHOHIOB, (byJIepEeHOB H HAHOTPYOOK.

27. CTpyKTypa U CBOWCTBA THOPUIHBIX YIIIEpOIHbIX (a3 (kapOrHOanIMa3Hble, rpaMHOBBIC, U3 TOJTUMEPH30-
BaHHBIX (DyJIIEpEeHOB U 1p.).

28. DU3NKO-XUMUYECKHE CBOICTBA YIIIEPOIHBIX MaTepUaoB. MeTObI HCCIIeIOBaHuUS (PH3UKO-XUMHUECKIX

CBOICTB. B3auMOCBs3b CTPYKTYpHI M CBOMCTB B YIJIEPOAHBIX MaTepUaiax.
29. OO0mye npeACTaBICHHs 0 KOMIIO3HMIIMOHHBIX MaTepUasiax, THIIbl KOMIIO3UTOB, UX Kiaccudukaius. CHHTE3
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KOMITO3UTOB C TPeOYEeMbIMU CBOHCTBAMH.

30. OC00EHHOCTH CTPYKTYPBI H CBOWCTB KOMIIO3UTOB. CBS3yIOIee KOMIIO3UTOB: IEKH, CMOJIBI, METAJLIBL. Ap-
MHpYIOIINE HAIIOMHUTEIN KOMIIO3UTOB: YIIIEPOJHbIE BOJIOKHA, HEOPIaHUIECKUE COSANHEHNUS, METaILIbL.
31. CHHTE3, CTPYKTypa U CBOHCTBA YIJIEPO/I-yIIIEPOIHBIX KOMIIO3UIIMOHHBIX MAaTCPUAJIOB.

32.  Cunre3 C-Si KOMIIO3HIHOHHBIX MaTepuanoB. BiusHue npumeceil Ha GopMUPOBAHHE CTPYKTYpPbI KapOH -
KPEMHHEBBIX KOMIIO3HTOB.

[IpumepHoe 3ananue

1. Ctpoenne aToma yriiepozia 1 MOp(OJIOTHS HCKYCCTBEHHBIX YIJICPOIHBIX MaTepUaloB. /lmarpaMma cOCTOSHHS
yriaepona.

2. KoBasneHTHas CBsI3b, THOPUIM3ALMS CBsI3€H, KpuCTAILTHYecKre HOpMbI yriaepoaa. JlehexTsl KpuCTanIecKon
PEIIETKH B YIJIEPOJHBIX MaTepHaax.

3. Ilonydenue 1 IpEMEHEHHE YIIEPOJHBIX MATEPHAIOB H KOMIIO3UTOB HA OCHOBE yIIepoa.

4. MeToibl MCCIIeI0BaHMS CTPYKTYPbI YIJIEPOIHBIX MATEPUAIIOB. DIEKTPOHHASI MUKPOCKOIHS. PEHTTeHOCTPYKTY -
HBIE METO/bI HCCIICIOBAHNS CTPYKTYPHI YITIEPOAHBIX MaTepHanoB. AHamu3 GpopMsl podueil TuppaKkMOHHBIX
iHK. MeTOo/IbI OlpeieIeH st CTPYKTYPHBIX XapaKTePHCTHK 110 GpopMe Au(paKIHOHHBIX MAKCUMYMOB. MeTtos
MOMEHTOB.

5. MozenupoBaHue CTpYKTYpPHOTO YIOPSIOYEHHS B YTIICPOIHBIX MaTepuaax.

6. [loyvenne HCKYCCTBEHHOTO HOMHKPUCTAILTIHYECKOoro rpadura. TepmooOpaboTka: kapOoHHU3aUKs i TpapuTaLs.
BrusiHue npuMeceit Ha rpadguTanuio.

7. KapOunuas mozens rpapurammu. Mozxenu @pankius u Maiiepa-Mepunra.

8. [lomydenue yrnepoaHoro BonokHa. CTpykTypHast Mojensb Pymanna.

9. B3auMOCBsI3b CTPYKTYPHBIX NTAPAMETPOB YIIICPOIHBIX MaTepHaIoB. PekpiCTaIIM3aIOHHAs MOJICNb IPpadUTaIH.
10. Knaccuduxarms yriaepoqaslx ¢pa3 ¥ HAaHOCTPYKTYP.

11. Cunre3 U CTpyKTypa KapOMHOMIOB, (yJIepeHOB 1 HAHOTPYOOK.

12. CtpykTypa 1 cBOiicTBa TMOPHIHBIX YIIIepOAHBIX (a3 (kapOuHoanMasHble, rpa)MHOBbIC, U3 TOIMMEPU30BAaHHBIX
(byIutepeHoB u 1p.).

IIpumepnoe 3aganue

PacckaxuTe 00 0COOCHHOCTSX

[DH3NKO-XUMUYECKHE CBOHCTBA YIIIEPOIHBIX MaTEPHAIIOB.

O Meronax uccnenoBaHus pU3NKO-XMUMUYECKHX CBOMCTB.

(O B3anMOCBSI3U CTPYKTYPHI M CBOICTB B YIJICPOIHBIX MaTepHaiax.

Bnaners

IMpuemamu ananusa ¥ Npu-
MEHEHHS JUISl HCCIIEIOBAHMS
Cpel CYIIECTBYIOMINX Me-
TOJ/IOB CTIEKTPOCKOIHH

ITpuMepHBIi IepeueHs BOIPOCOB K 3a4eTy:

33. CTpoenne aToMa yrieposia 1 oTydeHHe UCKYCCTBEHHBIX YIIIepOIHBIX MaTepHalioB. JlnarpaMma CoCTOSHHUS
yraepoza.

34. KoBaneHTHas cBsi3b, THOpUAM3AIMS CBSA3CH, KpUcTamueckue Gpopmel yriiepoaa. JedexTsr kpuctammnye-
CKOH PEIETKH B yIIePOIHBIX MaTepHaIax.

35. IMosy4eHue n IPUMEHCHHE YTIIICPOJIHBIX MATEPHAIIOB i KOMIIO3UTOB Ha OCHOBE YIJICPO/a.

36. MozenupoBaHie CTPYKTYPHOTO YIIOPSAOYCHHS B YIIIEPOAHBIX MaTepHanax.

37. IToy4enne HCKyCCTBEHHOTO TONMKpUCTauyeckoro rpadura. TepmoobpaboTka: kKapOoHU3aUus 1 rpadu-

rars. Brnusaue npumeceii Ha rpadurarmo.

38. Kap6unuas mozens rpaduranmn. Momgenn Opankins u Maiiepa-Mepunra.
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39. [Nonyuenue yrinepoanoro BosiokHa. CTpykTypHas Moziens Pynanna.

40. B3auMocBsA3b CTPYKTYPHBIX IapaMETPOB YIIIEPOJHBIX MaTepHaIoB. PekpucTalIM3al[MOHHast MOJIENb rpadu-
Tarum.

41. Kraccuduxarms yrnepoausix Gpa3 1 HAHOCTPYKTYP.

42. CuHTE3 U CTPYKTYpa KapOHHOMIOB, (pyJIepEeHOB H HAHOTPYOOK.

43. CTpyKkTypa 1 CBOHCTBa THOPHIHBIX YIIIEPOTHEIX (a3 (kapOuHOanIMa3HbIe, rpadHHOBEIE, U3 MOINMEPH30-
BaHHBIX (DYJUICPEHOB U JIp.).

44. DU3MKO-XUMHYECKHE CBONCTBA YIIIEPOIHBIX MaTepHalIoB. MeTOb! HCClIeA0BaHMSA (PU3UKO-XUMUUECKHUX
cBOIicTB. B3aNMOCBS3b CTPYKTYpPHI H CBOHCTB B YIJIEPOAHBIX MaTepHalIax.

45, OO01wpe mpeacTaBIeHus 0 KOMITO3UIIHOHHBIX MaTepHaliaX, THIIBl KOMIO3HUTOB, HX Kinaccudukauus. CHHTE3
KOMITO3UTOB C TpeOYEeMbIMU CBOWCTBAMH.

46. OC00EHHOCTH CTPYKTYpPHI i CBOHCTB KOMIIO3UTOB. CBS3yIOIee KOMIIO3HTOB: IIEKH, CMOJIBI, METAJUIBL. Ap-
MHpYIOLINE HATIOJIHUTEIN KOMIIO3UTOB: YIJIEPO/HbIC BOJIOKHA, HEOPTaHUYECKUE COCANHCHHS, METaJIIbI.

47. CuHTE3, CTPYKTYpa U CBOICTBA YIepO/-yIriepoAHbIX KOMIO3HUIIMOHHBIX MATEPUAIIOB.

48.  Cunte3 C-Si KOMIIO3MIMOHHBIX MaTepualoB. BimsHue npumeceil Ha popMUpOBaHHIE CTPYKTYpPHI KapOH -
KPEMHHEBBIX KOMITO3HTOB.

IIpumepHoe 3aganue

1. Ctpoenue aToma yriepoja u MOp(oJIorusi HCKyCCTBEHHBIX YITIEPOAHBIX MaTepHaiIoB. JluarpaMma COCTOSHUS
yriaepona.

2. KoanenTHas cBsA3b, THOpUIN3AIMSA CBA3el, KpucTammmdeckne Gopmsl yriaepona. JledeKTsl KpHCTaInuecKoi
[PELIETKHU B YTJIEPOAHBIX MaTepHaax.

3. [lonydenue u IpEMEHEHHE YIIEPOJHBIX MaTEPHAIOB H KOMIIO3UTOB HA OCHOBE yIIepoaa.

4. MeTozibl MCCIIeIOBaHHS CTPYKTYPBI YIIIEPOIHBIX MaTePHAIOB. DIEKTPOHHAs MAKPOCKOMHNS. PEHTreHOCTpYKTYp-
[HbIE METOJIbl HCCIICIOBAHUS CTPYKTYPBI YIIIEPOJHBIX MaTepUanoB. AHaIU3 GopMbl Tpoduiel TUGpaKIIHOHHBIX
TUHUNA. MeTobl onpeseneHus CTpyKTYPHBIX XapaKTepUCTUK 0 hopMe Tu(paKIHOHHBIX MAKCHMYMOB. MeTox
MOMEHTOB.

5. MoznennpoBaHne CTPyKTYPHOTO YIOPSIOYEHHNS B yIIIEPOJHBIX MaTepHaiax.

6. [loyvenne HCKYCCTBEHHOTO MOMHKPUCTAILTIYECKOro rpadura. TepmoodpaboTka: kapOoHH3aIus U TpaduTALHs.
Binstue npuMeceii Ha rpaduTanuro.

7. Kapoumaas Mmoziens rpadmranim. Monemn ®pankina n Maifepa-Mepurra.

8. Ilomydenue yrnepoaHoro BonokHa. CTpykTypHas Mofens Pynanga.

9. B3anMoCBsI3b CTPYKTYPHBIX TAPAMETPOB YTIIEPOHBIX MaTepHaIOB. PeKprCTaIUTM3alOHHAs MOJIENb IPAUTAIH.
10. Knaccuduxarms yriaepoqaslx Gpa3 ¥ HAHOCTPYKTYP.

11. Cunre3 U cTpyKTypa KapOMHOMIOB, (yJIepeHOB 1 HAHOTPYOOK.

12. CtpyKTypa ¥ CBOWCTBAa THOPU/IHBIX YIIIEPOJHBIX (a3 (kapOnHOaIMa3HbIe, rpa)HOBBIE, U3 TOJINMEPH30BAHHbIX
(byIutepeHoB u 1p.).

ITpumepHoe 3a1anne

Pacckaxkute 06 0COOEHHOCTSIX

[DPU3MKO-XMMHUYECKHE CBOICTBA YITICPOIHBIX MaTEepHAIIOB.

O Metonax uccrnenoBaHus pU3NKO-XMMHYESCKHX CBOUCTB.

(O B3anMOCBSI3U CTPYKTYpBI M CBOICTB B YIJICPOIHBIX MaTepuaiax.
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3Hath

OCHOBBI OpraHU3aLU 1
[UIAHUPOBAHHS HAYYHO-
HCCIIEJOBATENILCKHUX U MPO-
H3BOJICTBEHHBIX PalboT;
Teopernueckre OCHOBBI
(usuUecKuX METOJIOB HC-
CJIe/IOBAHUSL.

[ Ipumepnl mecmosbix 60npocos no meme: «Bsedenue 6 mexHuKy MOIeKyIAPHOU ONMUHECKOU CNEKMPOCKONULLY.

1. Kakue criektpanbHble IPUOOPEI HAa3bIBAIOTCS CrieKTporpadamu?

1) mpuGops! ¢ poTorpaduueckoil perucTpareii crekTpa; 2) IpruOOpkI ¢ BU3yalbHON perncTpanueil CieKTpa;

3) mprbopsI ¢ hoTorpaduyueckoil perucTparmeii CrekTpa, y KOTopbiX B ()OKaIbHOM MIIOCKOCTH YCTaHOBICHO He-
CKOJIBKO BBIXOIHBIX IIEJICH;

4) mpuOOpEI, y KOTOPBIX B (POKATHHOMN IIOCKOCTH YCTAaHOBJICHA OJ{HA BEIXOJHAS IIETIb;

2. Kakue criektpasbHble IPUOOPBI HA3BIBAIOTCS CIIEKTPOMETpaMu?

1) mpubops! ¢ Gpororpaduueckoii peructpanueii CrieKTpa; 2) npruOOps ¢ BU3yalbHOH PEeriucTpaluenl CleKTpa;

3) npubopsl ¢ GpoTorpaduueckoi perucTpanuei CekTpa, y KOTOphIX B (JOKaJbHON INIOCKOCTH YCTaHOBJICHO He-
CKOJIBKO BBIXOAHBIX IIEJICH;

4) nprOOpEI, Y KOTOPBIX B (POKAILHOMN IJIOCKOCTH YCTAHOBJIEHA OJ{HA BHIXOJHAS 1LEJIb, a 32 HEH NPHEMHHUK H3JTyde-
Hs;
3. KakoBo Ha3HaueHUE KaMEPHOI0 OOBEKTUBA B CHIEKTPAJIBbHBIX IPHOOpax?

1) ¢poxycupoBath Ha OTOIUIACTUHKY MM BHIXOJHYIO II€JIb MOHOXPOMATOPA HapajljIebHble TyYKH MOHOXPOMATH-
[UECKOTO CBETa, HIYIIHE OT JUCIIEPTUPYIOLIETO YCTPOICTBA;

2) nucrieprupoBath (pasnaraThb) CBET 110 JUIMHAM BOJIH;

3) co3maBath MMy4oK NapauieibHbIX JIy4ei;

4) hoxycupoBaTh H3TydeHHEe HCTOYHHKA CBETAa HA BXOHYIO IIENb CreKTporpada;

4. KakoBo Ha3HaueHHE KOHICHCOPHO# JIMH3bI, yCTAaHABIMBACMOI IepeN MIebio criekTporpada?

1) nucnieprupoBaTth (pasznarath) CBET I10 AJIMHAM BOJIH;

2) co3naBaTh IMy4OK NapajUIeNIbHBIX JIydeH;

3) poxycupoBaTh M3TyueHHE UCTOYHUKA CBETA HA BXOAHYIO ILeNb CIeKTporpada;

4) dboxycupoBaTh Ha (HOTOIIIACTHHKY MIIH BBIXOIHYIO LIETh MOHOXPOMATOpa MapajulefbHbIe ITyYKH MOHOXPOMATH-
IECKOTO CBETa, UIyIINE OT INCIIEPTUPYIONIEro YCTPOHCTBa;

5. KakuM# OCHOBHBIMH [TapaMeTPaMHy OMPEAEISISTCs pa3peIlaolias ClIoCOOHOCTh IPU3MEHHOTO CIIEKTPaIbHOTO
mpubopa?

1) KBapaTOM OTHOCHTEIEHOTO OTBEPCTHS M KOI(DPUIIMEHTOM NPOITYCKAaHHS ONTHIECKON CHCTEMBL;

2) 9rcIIOM IpH3M, IMUPUHONW OCHOBAHHMS IIPU3MBI U IUCTIEPCHEN ONTHIECKOro MaTepraa;

3) oTHOLIEHHEM (HOKYCHOTO PACCTOSIHUS

4) Imcniepcuelt ONTHYECKOTO MaTepHalia 1 IoKas3aTelleM IPEeJIOMIICHHS IPU3MBI;

6. Kak n3MenuTCS Iucnepenst ¥ pa3peniaroiias CriocoGHOCTh MH(PAKpaCHOTO CIIEKTPOMETPA, €CITH YMEHBIINTh JAHa-
METp CBETOBOTO My4Ka MPOXO/ISIIETO Yepe3 MPH3MY HIM AU(PaKIMOHHYIO peIeTKy?

1) muctiepeus u paspelnaroniasi CHocOOHOCTh YBEINYATCs B JiBa Pasa;

2) aucniepcust yBETMYUTCS, a pa3pelIaromas CiocOOHOCTh He H3MEHHTCS;

3) mucniepcus U pasperaromias CioCOOHOCTh He U3MEHSTCS; 4) TUCTIepCHsl He U3MEHUTCS, a paspelaolias crnocoo-
HOCTh YMEHBIIIHUTCS;

7. K kakoMy THITy CHIeKTpaibHBIX Tpubopos otHocuTcs MKC-29?

1) IpU3MEHHBIN CIEKTPOMETD;

2) nupaKIMOHHBINA CIEKTPOMETP;

3) nudpakioHHkIi ciekTpodoTOMETp;

4) IpU3MEHHBIN IBYXJIy4eBOil ciekTpodoTomerp;

8. B kakoii obmactu criektpa paboratot npubopsr MKC-14, MKC-22, UKC-29?

) B UK-o6mactu (2-15,5 mxm)

2) B YBU-o6mactu (186-1100 HM)

3) B Bupmmoii obmactu (400-750 HM)

4) B nanekoit UK-o6mactu (50-1000 Mxm)

9.J11s1 kakux neseit ucnonb3yrores npubopst UKC-14, UKC-22, MKC-29?

CHCKTpOCKOHI/I‘{eCKI/IG MECTOBI
INCCIICTOBAHUS




CmpyKkmypHblil 31eMeHm

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm

KoMnemeHyuu 06pazoeamenvHoU NPoOSPAMMbl
1) mist monmydenust KosnebaTeabHBIX U KOJIEOATENbHO-BPAILATENbHBIX CIIEKTPOB ITOMJIOICHHS;
2) sl HONYYEHHS CIIEKTPOB KOMOMHAIIMOHHOTO PACCESHHS;
3) st poTorpadupoBaHUS HIEKTPOHHBIX CIIEKTPOB UCITYCKAHMUS IPOCTBIX MOJIEKYIT;
4) 17151 KAUECTBEHHOT'O U KOJIMYECTBEHHOT'O aHAJIM30B, 10 3JIEKTPOHHBIM CIIEKTPaM IOIJIOLIEHHS;
10.YTo0 CIy’XHT HCTOYHHKOM HenpepbiBHOTO criekTpa B UK-obmactu?
1) mazep;
2) BOJIOpO/IHAS JIaMIIa;
3) 1aMIia HaKaJIMBaHUS;
4) wrudT rnobdapa;
Ymersb [puMeHATh Ha NPAKTHKE [pumepbl npoBepoOHHLIX 3a1aHHil.
3HAHMS OCHOB OPTaHH3AINH [Mpumep 1 Yeranosurs crpykrypy no aannsim UK- cnexrpa
W TJIAHUPOBAHHUS HAy4HO-
HCCIIEJOBATENILCKUX U MIPO-
H3BOJICTBEHHBIX PaboT ¢
HCIIOJIb30BaHUEM HOpMa-
TUBHBIX JIOKYMEHTOB;
HMcnonp30BaTh BO3MOXKHO-
CTH COBPEMEHHBIX METOJIOB
(hU3MYECKUX UCCIEN0BaHMI 3380 CeHgCIN
JUIS peleHns Gu3nueckux
3aj1ad.
2 Cr2Hyo b .
M —
4000 3200 24002000 1500 1600 1600200 1000 800 Gret
Bnaners HaBbixamu opranuszanuu u

TUTAaHUPOBAHHS HCCIIEI0BA-
HHIA;
TeopeTnueckUMU 3HAHUAMHU
(usnueckux U MmaremaTH-
YECKUX METOIOB HCCIIEI0-
BaHMsA, 00pabOTKU U aHAIU-

3a 00BEKTOB MCCIICIOBAHUI;

PaboTa C 31eKTPOHHBIM MM EYAaTHBIM H3JaHHEM «ATIIAC CHEKTPOB OPraHWYECKUX M FeTePOOPTaHNIECKUX COSH-
HeHuit». CornocTaBieHHE CIEKTPAIbHBIX XapaKTEPUCTUK C XMMHUYECKOH 1 IPOCTPAHCTBEHHON CTPYKTYPOH Opranu-
UECKHX MOJICKYJI. Y CTAaHOBJICHUE KOPPEISIIMN U 3aKOHOMEPHOCTEH CTpYKTypa-BemiecTBo (OnpeaeneHnue CTpoeHus
Kap6Oo- M reTepOLMKIMIECKUX COSIMHEHHI CIIEKTPaIbHBIMI MeToaMu / ABT.KouuL., - Caparos, U1 «Hayxa», 2010,
234c.)




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm
PYImyP IInanupyemvie pesynomameol 06yuerus PYRIYP .
KoMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
[IpakTyeckuMu HaBbIKAMU
HpUMEHeHus QU3UYEeCKUX U
MaTeMaTHYeCKHX METOJ0B
Hcciej0BaHus, 00paboTKH
pe3yJIbTaToOB
3HaTh Bo3MoxxHOCTH COBpEMEH-
HBIX (pU3HUIECKUX MPUOOPOB
S S —— \llepeuens 6onpocoe 0a nOO2OMOBKU K 3auemy:
Py 1. 3aBHCHMOCTb CEYEHHUS PACCEHBAHUS OT YaCTOTHL.
OCHOBHEIE CIIOCOOBI HC-
2. VrinoBast 3aBUCUMOCTD KOI(D(PUIIHEHTOB PacCesHuUsL.
I0JIb30BaHHs COBPEMEHHO-
3. BiusiHust pa3anyuHbIX KOMIIOHEHTOB Ha IIPOLIECCHI PACCESHUS.
ro 000pyZOBaHUS U UH- M
4. ITpoGirema co3maHus «UCTHHHOTO» FeHepaTopa CIydaifHbIX YHCell.
(hOpMaLOHHBIX TEXHOJIO- .
it 5. Teopust KJIACCHYECKOT0 JUCIEPCUOHHOIO aHalu3a, CLieHapuil Mat. [IporpamMMel 1 0COOEHHOCTH NPOTrpaMMuU-
[pOBaHUSL.
OCHOBHEIE CIIOCOOBI HC- o o .
6. OCHOBBI KBaHTOBOH TE€OpHH KoJleOaHMIT MOJIEKYT 1 KPUCTAIUIOB, clieHapuii MaT. IIporpaMMEI 1 0COOEHHOCTH
TI0JIb30BAHUS CHELHAIN3H-
IporpaMMHUpOBaHUs
POBaHHOTO 00OPYIOBAHUS
1 IIPOrpaMMHOro obecre-
YEHHs
Ymerb IIpumensTsb 3Hanus coBpe- |[IepedeHb TeM JUIsi OArOTOBKH JIAOOPATOPHBIM 3aJaHUSIM:
MEHHBIX METOJ0B uccieno- |1. Meron Kpamepca-KpoHura B aHamm3e CIieKTpoB
BaTENCKOU NEATENBHOCTH |2 Meron ®peHenst B pacuere ONTUYECKUX XapaKTEPUCTUK CPe.
uts mogbopa Heobxoaumo- 3. KoneGarenbHble MOJIBI 1 CHMMETPHUST KPUCTAIIJIOB.
ro 000pyZOBaHUS U PO~ 4 KomebarensHbIe MOJIBI KOHACHCHPOBAHHOTO YIIeposa
TrPaMMHOT0 00eCIeYEeHHs
IIpumensaTs coBpemeHHOE
IMonenupoBaHue KoebaTeIbHBIX COCTOS-
¢m3nueckoe 060pynOBaHHE o
[HUH YTJIEpOTHBIX HAHOCTPYKTYP
U IIPOrpaMMHOe obecreyde-
HUE TS PeLICHUS T0CTaB-
JICHHBIX MCCIIEZIOBATEIb-
CKHX 3aa4
CocTaBATh ITaHBI IPOBE-
JICHUS UCCIICIOBAHMM C
HPHMEHCHHEM COBPEMEH-
HOTO 000pY/IOBaHUS U
IPOTrpaMMHOT0 obecriede-
HUS
Brazmers Hasbikamu 00paboTKi [MepedeHs TeM M 3aJaHHI 111 TIOATOTOBKU K IPAKTHYECKUM 3aHATHSIM:
9KCIIEPUMEHTANbHBIX JaH- |1 HccnenoBanue JUHAMHKH PEIIETKH, TG Qy3ul 1 MEXaHU3MOB pOCTa IUICHOK MeToxoM Oxxe-
HBIX CTIEKTPOCKOIIHH.
HaBblkamu ucnonp3oBaHus 2. HccnenoBanue qUHAMHKY PEIIETKH, TG (y3uH 1 MEXaHU3MOB POCTa INICHOK METOIOM JJICKTPOHHOH CIIEK-
HU3MEPUTENBHBIX TPUOOPOB  [TPOCKOIHH.
1 npuOOpPOB AJIs co3manust (3. HccenoBanne TUHAMUKY PELICTKH, TU(dY3UH 1 MEXaHU3MOB POCTa IJICHOK METOJJOM TYHHEIIBHOM CIEK-
YCIIOBHIT OKCIIEPUMEHTA JUTSl [TPOCKOIIHH.
MIPOBEJICHHS HAYYHOTO 4. DJIeKTPOHHBICIIOBEPXHOCTHBIECOCTOSHHS.
HCCIICOBAHUS 5. IToBepXHOCTHBIC MIa3MOHBI, ()OHOHBI, TIOIIPUTOHBI, MATHOHBL.
HaBbIKaMu caMOCTOSITEIIb-




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

HOM ITOCTaHOBKH 3a/1a4
UCCIICZI0BAHMS, HCXOJIS U3
HMEIOIIErocs! B pactopsi-
JKEHUH 000pyJOBaHUS U
MporpaMMHoro odecreye-
HUS

IKomnebaTenmpHBIE CIIEKTPBI KOHJIEHCHPOBaH-
[HOTO yryepoia ¥ HaHOYTJIeposa

3HaTth BosmosxHoCcTH npuMeHeHus [[IpuMepHbIii IiepedeHb BOIIPOCOB K 3K3aMEHY:

JUISL HCCNeIoBaHus cymecT- |L. CTpoeHNe U aHATN3 OCHOBHBIX CBOMCTB aJUIOTPOIHBIX (POPM KOHASHCHPOBAHHOTO yriieposa (anmas, rpadur,

BYIOLIMX METOJIOB CIICK- KapOuH).

TPOHOTOMETPHIECKUX 2. AHaJn3 MEXaHM4ECKUX CBOICTB YIII€POAHBIX MAaTCPUATIOB.

HCCIIEI0BaHUI 3. DNEKTPOINPOBOTHOCTD YTIIEPOIHBIX CTPYKTYP M HAHOCTPYKTYP M METOIBI €€ H3MEPEHHSL.
4. I'nbpunuste yriaepoansie ¢assl. ['paduHsL.
5. TermoBble CBOMCTBA HAHOYTTICPOAHBIX CTPYKTYP U METOABI X UCCIICIOBAHHS.
6. I'nOpunHble yriaeponHsie Gpasbl. YTiieponHas MeHa.
7. JlnanexkTpudeckye CBOHCTBA YIIIepOJHBIX HAHOMATEPHAIIOB M MX SKCIIEPHMEHTAIBHOE HCCIIe/I0BaHNE
8. Crexiioyriiepo; (CTpoeHue, CBOWCTBA, MOIyYEHUE U IPUMEHEHUE).
9. Mertozs! Kone6aTenbHON CIEKTPOCKOIUH
10. IMupoyrnepon (cTpoeHue, CBOICTBa, HOIYYCHHE U IPUMEHEHHE).
11. OO611ast XapaKTepPUCTHKA CILUIOLIHBIX M CEJICKTHBHBIX ONTHYECKUX CIIEKTPOB KOHJCHCUPOBAHHBIX BEIECTB
(BpamiaTenbHbIE, KoJIebaTenbHbIE, JIEKTPOHHBIE).
12. OynnepeHs! (CTpoeHHe, CBOWCTBA, TOITyIEHHUE).
13. Teopernueckuil pacueT KoneOaTENbHBIX CIIEKTPOB KOHICHCHPOBAHHOTO YIIIEPOAA U Ie(EKTOB CTPYKTYPHI:
[PETPOCTIEKTHBHEII aHAIN3.
14. YrneponHele HAHOTPYOKHM (CTpOEHNE, CBOWCTBA, TEXHOJIOTHS N3TOTOBIICHNS).
15. [Ipumenenue QynaepeHoB U yriaepoaAHbIX HAHOTPYOOK.
16. I'ubpuyneie yrnepoansie ¢assl. [urtep.
17. HK-cnexTpockonus
18. I'ubpunnbie yrnepoausie ¢asbl. Knatparst.
19. Sp — sp3 rubpUAN3NPOBAHHBIE YTIIEPOIHBIE CTPYKTYPHI
20. KonebarenbHble CIEKTpEI 1eheKTOB, IpHMecel B CTPYKType KOHIEHCHPOBAHHOTO YIIIEpoJa.
21. YrepoaHbie BOJIOKHA (METObI MOTYUEHHUS).
22. HckyccTBeHHBIN rpaduT U HHTEPKAIUPOBAHHEIE COSMHEHHS rpaduTa.

Ymets IIpumensaTs coBpemennsie | [IpumepHoe 3ananue

TEOPUU U METOJIBI CIIEK-
TpaJIbHBIX HCCIEI0OBAHUN U
aHaNIU3UPOBATh MOTyIeH-
HBI€ PE3yJIbTAThI

IPaGora ¢ Tabumeit




CmpykmypHblil 91emMeHm CmpykmypHblil d1emeHm
PYImyP ITnanupyemvle peyromamol 00y4eHus PYImyp 9
KOMnemeHyuu 00pazoseamenvHOl NPOPAMMbL
KIACCHOUKALIMA KPHCTAJUIOB [10 THITAM CBA3H
Sucprus
Tun Hpisep crazm, Croiictaa
Kprcranna KKaI/MOTB
1. Houuuie NaCl 180 HuaeKTPHKH (HHIKAA NPOBOAHMOCTL
LiF 240 NPH  HIGKEX  TEMNCpaTypax;
BLICOKIX - HOMNA TDOBO
24 cuneioe MK nornomes
ra—
2. KoBasieHTHbie Anmas 170 JWOTEKTPHKH,  BHICOKAA  TBEPIOCTS,
SiC 283 BRICOKAS TEMIICPATYPA ILIARICHI
3. Merammueckue Na 26 Bhicokas 21CKTPONIPOBOAHOCTH,
Fe 94 BHICOKHT KOYILIEHT OTpaeHns
4. Monexynapinie Ar 18 Jurnekipukn,  wskan TotKa
CCly 24 TUIABJICHNSA, BBICOKAS CKHMAEMOCTD,
5. C Bosoposbi- HF 7 TenaeHuns K nosHMepH3atim
MH CBAIIMH Jlea 12 +5 KKan/Monh
Bnaners IIpuemamu ananu3za u npu- | [IpumepHoe 3ananue
MEHEHUs JUIs uccienoBanus |[Pabora ¢ Tabiuuiei
Konebar
Cpe):[ CymeCTBy}OH'IHX Mme- Mona, 2E3, 2E, ExtAg 2Aug, 2A; | Defects Ez, En Defects | Aw, Ar Az
TOJI0B CHEKTPOCKOMMH recrenm
KP, =48
s w0 o [eo |1 1355
CY-30 3230 2950 M7 1620 1585 1358
TMR-otparenne
®(v).
CY-15 3220 2950 ¢ 2740 1640¢n. 1570 1510 1340 780
CY-30 3230 2950 cx. 2760 1630¢n. 1580 1485 1355 815
T10. TR, (v,
CV-15 3100 ea. | 3050 ca 2750 cn. 1600¢ca. | 1560 ea. 1515 1330 865
V.30 3250 cn. | 2950 e by 1600¢x. 1570 1515 1320 870
1570
TLIOTHOCTh.
POHOHHEIX 3250 2975 2760 1595 1530 1380 890
cact. rpadura, 2680
G(v)
Tabnuua. KoneGarenshuie B GNEKTPAX CTEKNOYINEPO/A N0 AaHHLIM
PRANMHEIX METO08
3Hath - OcHosHblIe onpezie- {TeopeTHyecKue BONPOCHI K IK3aMEHY:
JICHUA U TIOHATUA TCOPUN - [TousaTre Moaenn 1 MOJCITUPOBAHHUS.
YIPYTOCTH; - MaTemaTH4ecKkre i KOMITBIOTEPHBIE MOJEIIH.
- OcHoBHBIE METOABI |- MexaHHYeCKie CBOMCTBA TBEPBIX TelI. MOIyIH yIpyroCTH.
HCCJIECIOBAHUH, UCIIONb3ye- |- YIIpyrue BOJIHBI B ra3ax, )KUIKOCTSIX U TBEPIBIX Telax.
MBIX B (pM3UKE TBEPIOTO - MeTozbl YMCIEHHOTO PeNIeHHs] yPAaBHEHNIT B YACTHBIX MPOM3BOJHBIX.
Tena; - Yrpyrue BOJIHBI B TBEPABIX TENax. o
IMozmenupoBaHHe MEXaHUIECKUX CBOICTB
- OcHoBHble ynpyrue | - Aruabatnaeckne aedopMarin. rBepBIX Ten
XapaKkTEPUCTUKU TBEPAOTrO |- YTPYyrue BOJIHBI B TPEXMEPHOIT cpefe. P
Tena; - YpaBHEHUS TEOPUH YIPYTOCTH.
- OCHOBHBIE 3aKOHBI |- BOJIHOBOE ypaBHEHUE.
TEOpUHU YIPYTOCTH; - YpaBHEHHs KoJIeOaHUs CTEPIKHS M CTPYHBI M UX PEILCHHSI.
— OCHOBBI TEOPHH - 3aTyxaHue 3BYKOBBIX BOJIH.
BHYTPEHHETO CTPOCHHS - 3BYKOBBIC BOJIHBI IIPH HAJIMYUK TpaHull. [IpoxoxeHne 3ByKOBBIX BOJIH Yepe3 IPaHuIly pasjera.
KPHCTAJIIIOB; - Henunelinble 3 pexTsl B M30TPOIHON cpere.
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CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

- Henuneiinbie 3 exTsl B KpucTAILIIAX.
- Cdepurueckue  LWHITHHIPUIECKHE YIPYTUE BOJIHBL.

Ymersb

- Crpouts Mozienu
;YIIPYTUX CBOHCTB TBEPJOrO
Tena

- O0cyx)Iath croco-
651 2phekTHBHOTO periie-
HUS 3329 MOJEITUPOBaHUS
YHPYTHX CBOMCTB TBEPAOTO
Tena,

- PacnoznaBats

3¢ deKTUBHOE PEILICHHE OT
HedPPeKTUBHOTO;

- IIpumensaTs nony-
YEHHBIC B XOJI¢ U3yUCHHS
JIUCLUILIMHBI 3HAHUS B
npodecCUOHAILHOM aesi-
TENBHOCTH; UCIIOJIL30BATh
UX Ha MEXIUCLUIUINHAP-
HOM YpOBHE;

- IIpuoGperatsb 3Ha-
HHS B 0071aCTH (PU3HKH
TBEPJOTO TeNa U TEOPHHU
YHPYTocTH;

- KoppekTHo BbIpa-
’aTh U apTyMEHTHPOBAHHO
00OCHOBBIBATH ITOJIOKEHHS
TPEMETHOH 00JIacTH 3Ha-
HHS.

[IpakTHyeckue 3aaaHus:

- PelnTh aHAIMTHYECKH KPAeBYIO 3a/1a4y O MPOJOJIbHBIX KOJIEOaHUSX CTEPXKHS C 3a/IaHHBIMH TIPETIOJaBaTeIeM
mapamMeTpamMy MaTepualia CTep)KHs, €r0 FeOMETPHYCCKUMH TTapaMeTpaMy M Ha4aJlbHbIMH YCJIOBUSIMU. COCTaBUTh
MporpaMmy ISl YMCJICHHOTO PEIICHHS ITOH 3aa4, CPABHUTD PE3y/IbTAThl YUCICHHOTO ¥ AHATHTHIECKOTO PEIICHUS .,

Brnaners

- IIpakTHueckumu
HaBBIKAMHU UCTIOJIb30BAHUS
3JIEMEHTOB MOJIEIUPOBAHUS
Ha JIPYrUX AUCIMIUIMHAX;
- Meromxamu
peueHus 3aaa4 u3 o0nacTu
MO/IEJIUPOBAHUS CBONCTB
TBEPABIX TET;

- Hagwikamu u
METOAMKaMH 0000IIEH S
Pe3y/IbTaTOB YUCICHHOTO
pelueHus 3a1a4
MO/JIEJIMPOBAHUS,

- Criocobamu
OLICHUBaHUS 3HAYUMOCTH U
TIPaKTHYECKON

[IpakTHUecKue 3aAaHus

- [IponosnbHbIe KoneOaHus CTEPKHA. YTIPYTuil MPSIMOIMHENHHBIA CTEP)KEHb BBIBEICH U3 COCTOSHUS MTOKOSI TEM, YTO
lero rmornepevHsIM CEUSHISIM B MOMEHT BpeMeHH / = () cOOOIIeHb! MaJible IPOIOIBHEIE CMEIIeH s B ckopocTH. [Ipen-
osarasi, 4YTO IONEePEYHbIe CeUCHHs CTEPIKHS BCE BPEMsI OCTAIOTCS INIOCKUMH, IIOCTaBUTh KPAeBYIO 3a/ady I OIpe-
IMesIeHus CMEIICHHUH MONIepeYHbIX ceueHnit ctepkHs npu t > 0. PaccMoTpeTs citydan, KOraa KOHIIBI CTEPKHS

/A) 3aKpeIUIEHBI KECTKO,

/A") IBUTAIOTCS B MPOJOIEHOM HANpPABJICHHUH 110 331aHHOMY 3aKOHY,

I5) cBOOOIHEL,

B) 3axperuiens! ynpyro, T. E. Kax/plii 13 KOHIIOB HCIIBITBIBAET CO CTOPOHBI 33/1€JIKU MPOJIOIBHYIO CHITY, TIPOIIOp-
[IOHAIBHYIO CMEIICHHIO M HANIPABICHHYIO IPOTHBOIOIOXKHO CMEIICHHIO.

- K cTpyHe, KOHIIBI KOTOPOH 3aKperIeHbl HEIOIBIKHO, HauuHasi ¢ MOMeHTa t = 0, IpHiIoKeHa HelpepsIBHO pacpe-
ITeNieHHast orepeYHas Cuila, JIMHEeHas IIOTHOCTh KoTopoit pasHa F (x, t).

[MocTaBUTH KpaeBYIO 3a1a4y IS ONPECIICHHUS IIOTICPEYHBIX OTKIOHEHHMH 1 (X, 1) Touek ctpyHsI npu t > 0.
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MPUTOAHOCTH MTOMYYESHHBIX
pe3yabTaToB;

- Bo3MoxxHOCTBIO
MEXJUCIUTLTHHAPHOTO
MIPUMEHEHNUS 3HAaHUH,
YMEHHMH U HaBBIKOB,
MOJTy4YEHHBIX B XO/IC
MU3YYCHUS IUCIMILUIAHBL
«MogenupoBaHue
MEXaHUYECKUX CBOWCTB
TBEPIBIX TEI;

- TIpodeccronais-
HBIM SI3BIKOM MPEMETHOI
00J1aCTH 3HAHUS,

- Criocobamu co-
BEPLICHCTBOBAHMUS Mpodec-
CHOHAJIbHBIX 3HAHUH U
YMEHHI IyTeM UCIIOJIb30-
BaHUS BO3MOXKHOCTEW MH-
(opmaIoHHON Ccpefibl.

[Ipou3BoACTBEHHAS - IPAKTHKA I10 TIOTyde-
[HHO TIPO)eCcCHOHATIBHBIX YMEHHUH 1 OIBITA
MpodecCHOHANBHOM IeATeNbHOCTH

3HaTth OcHoBHbIE Qu3HIECKUE
SIBTICHUS U 3aKOHOMEPHO-
cTH; TeMbI 1711 CaMOCTOSITETIEHOTO M3yIEHHS
3aKoHBI MEXaHUKH, Mone-  [1. TeopeTuueckasi ONTUKA H CIIEKTPOCKOIUS;
KyJISIpHOH (pU3UKK U Tep- 2. ®uszuka razoBoro paspsna;
MOJMHAMUKH, JIEKTPOIH-  [3. CHeKTPOCKOIHS CJIOKHBIX MOJIEKYIT;
HaMHKH, OIITHKU, aTOMHOU 4. Jlunamuueckas ronorpadusi;
U si7epHO# Gpusnku, puzuku [5. OnTuka U CeKTPOCKOMNHUS JKHJIKHX KPUCTAIUIOB;
YaCcTHUIl 6. JlazepHas ¢u3nka;
IIpuHIUIBI U METOMBI HA- 7. Henuneiinas ontuka v CEKTPOCKONHS;
YIHOTO UCCIIEOBAHHS; 8. DOoTOHHBIE KPUCTAILIBI;
3aKOHBI MEXaHUKH, Moste-  [9. B3aumoneiicTBre 1a3epHOTO M3TyYEHHS C BEIIECTBOM;
KyJSIpHOH (pU3UKK U Tep- 10. [pubops! 1151 CIEKTPOCKOIHNH;
MOAUHAMUKH, dNekTponu- |11 INpenapats! 1 MPHOOPEI ISt HOTOTMHAMUYECKON TEPAIHH; JIa3ePHO-IMUCCHOHHAS CIIEKTPOCKOITHS;
HAMUKH, ONITHUKH, aTOMHOH  [12. ArnmapaTHO-IIpOrpaMMHbIe KOMIUIEKCHI UL MASHTH(DHUKALNH W KOHTPOJIS SJIEMEHTOB 3aIUTEI OT TTOIETKH
U siIepHOit GU3KUKY, PU3UKK [IEHHBIX OyMar U TOKyMEHTOB.
JaCTHUIL
Kax nmpoBoanTs Hay4YHBIE
HCCIIeJOBaHUS B U30paHHOM
001aCTH SKCIIePUMEHTAIIb-
HBIX U (MJIM) TeOpeTnye-
CKUX (PM3MYECKHX UCCIEHO0-
BaHUIl ¢ IOMOIIBIO COBpE-
MEHHO# TTpHOOPHOIT 6a3bl
Ymets - HCIIOJI30BaTh 0a30BbIC 3amanue

TCOPETUYCCKUC 3HAHUA

[IpomymaiiTe X0 SKCIIEpUMEHTa, HE0OX0MMOe 000pyJOBaHHE ULl HCCIIEOBaHHS (DOTOXHMMHYECKHX IPEBPALICHUH
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(yHIaMeHTaIbHBIX pa3ze-
JIOB 0OIIeH U TeopeTHde-
CKO# (pU3HKH IS pereHns
nmpoecCHOHATIBHBIX 32124
- IPUMECHSTb IIOJTy4CHHBIC
3HAHMS JUTS QHAJIN3a TIPO-
6J1eM COBpEeMEHHOM (U3UKH
- IPUMECHSTb IIOJTy4CHHBIC
3HAHMS JUTS QHAJIN3a [PO-
6J1eM COBpEeMEHHOM (U3UKH
B MPOLIECCE IKCHEPHUMEH-
TaJbHOM UCCIIEI0BATElb-
CKOIi paboThl

ICJIOKHBIX OPraHU4Y€CKUX MOJICKYJI U BBICOKOMOJIEKYJISIPHBIX COC,E[PIHCHI/IIZ

Braners - crIoco0aMu MCTIONBb30Ba-  [3a/1aHKe
HUS TTOTyYEeHHBIX 3HAHUH
UL u3ydeHus npouisHbeX |[CoOepHuTe YCTAaHOBKY JUL UCCIE0BaHHs (POTOXUMHUUYECKHX IPEBPALICHHH CI0KHBIX OPTraHUMYECKUX MOJIEKYI U BbI-
hizaivnuici COKOMOJIEKYIISIPHBIX coenHeHni. [IpoBennTe sxcriepument. Chenaiite BeIBOAbL. OEHHTE pe3yIbTaThL.
- CHCTEeMHBIM IIpezicTaBie- [Hanmumure HaydHBIH JOKIAX O XOle SKCIEPUMEHTA H €r0 Pe3ysIbTaTax
HHEM O JUHAMHUKE Pa3BUTHUS
n30paHHOI 007IacTH Hayd-
HOI1 ¥ Ipo(ecCHOHAIBHON
JIeATeNbHOCTH
- METOJJaMH IIPOBEICHHUS
(r3HIecKuX H3MEPEHUIT;
- COBpPEMEHHBIMH METOJaMH
00paboTKH, aHaM3a U
cuHTe3a (PH3NIECKOi UH-
hopmariu B M130paHHON
obnacTr GPU3HIECKUX HC-
CJe0BaHUM
3HaTh CrocoOb! mpuMeHeHus Ha  |Ha mpakTHYecKuX 3aHsTHSIX IPEANoNaraeTcs IpOBOAUTh aHATN3 IPHUHIIUIA JEHCTBUS U PEKUMOB PaOOThI OCHOBHBIX IIPHU-
MIPaKTUKe 3HAHUH H yMe- 60pOB, B TOM YHCIIE - CIEKTPO(OTOMETPOB TS ITOTYYEHHSI CIIEKTPOB IOTJIONICHHS M OTPaXKEHHS, IIPOBOUTH C KOMMEHTa-
HUI, MOJTy4E€HHBIX IPU [PHSIME 00OpabOTKY CIIEKTPOB B PYYHOM PEKHUME U B PEKUME KOMITBIOTEPHOH 00pabOTKU. AHAIM3UPOBATh PE3YIIbTATH
OCBOCHHUH TPOQUIBHBIX MCCIIEI0BAHMI, CIIEKTPBI MOIIIOIIEHHS] 00BEKTOB B KPUCTAJLUTNYECKOM, KMAKOM M ra3000pasHoi (ha3ax npu norydeHuu
JUCLUIIIMH MH(OPMAIMH O HATIYUX IIPUMeCeH, COBEPIIICHCTBE KPHCTAUINIECKOH CTPYKTYpEI, edekTax B Hell. Ocobo ciemyer pac-
CMOTpETb METO/IbI IPHTOTOBIICHHS 00PA3LOB I HCCIEIOBAHNS IPU H3MEHEHUH (ha3bl, TOKa3aTh BO3MOXKHOCTH CTATUCTH-
IecKoit 00paOOTKH pe3yIbTaToB. Psy1 BOIPOCOB IPOrpaMMBI BRIHOCSTCS HA CAMOCTOSITENIEHOE PACCMOTPEHNUE, IIPH 3TOM
mpeBapuTEIbHO (HOpMyITHpYeTCsl 3aIaHUe, BOIPOCHI TSI PEIICHHs 1 KOHTPOJISl, OTYETHOCTh IMeTojibl pacyeTa ONTHYECKHX TIOCTOSHHBIX
Ymets ITpuMeHsTH Ha IPAaKTHKE [Mepeuens TeM JOKIALO0B U pedepaToB: [KOHZICHCHPOBAHHBIX CPEJl

npo¢eccHOHATBEHbIE 3HAHUS
1 yMEHHUSI, OJy4CHHbIC [IPH
OCBOCHHH HPODHIBHBIX
(HDU3HMYECKUX AUCIUIUTHH

1. OnTnyeckwii CIeKTp, KpaTKas XapaKTepHUCTHKA AMANa30HOB U METO/IOB MOyYEHNUs CBETOBBIX BOJH. McTouHNKN
cBeTa 1 UX Kiaccudukanys. Y paBHEHHE BOJTHBI M €€ TapaMeTpBbL.
2. OcoOEHHOCTH B3aMMOJIEIHCTBUS CBETOBBIX BOJIH C BEILIECTBOM B Pa3IMYHbIX Juana3zoHax. 3akoH byrepa-bepa.
KoaduuuenT nornonienus ceera.
3. IToka3aTelb IPEOMIICHHS CBETA U AMIIEKTPUUECKAs IIPOHHUIIAEMOCTB cpesibl, OCHOBBI 3JIEKTPOHHON TEOpHH
B3aMMOJICHCTBHS CBETA C BEIIECTBOM.

4. Teopus 3 (peKTUBHOI cpe/Ibl, B3aNMOJICHCTBHE CBETA C KOMITO3UTHBIMH CpesiaMHt (IpubimkeHne MakcBern-
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[apuerra u bpyrremana).

5. VpaBHeHust PpeHenst 1 METOABI ONPEIEICHUS ONTHYECKUX ITOCTOSIHHBIM METOJIOM 3€PKaJIbHOIO OTPAXKECHHUS CBe-
Ta..

6. DIUTMICOMETPUYECKUH METO| OIPEIEIICH S ONITUYECKUX OCTOSHHBIX KOHACHCUPOBAHHBIX CPEJl.

7. PacueT onNTHYECKHX MOCTOSIHHBIX KOHICHCUPOBaHHBIX cpea MeTtonoMm Kpamepca-Kponura. AHanu3 norpernHocTei
PKCIIepHMEHTA.

8. OCHOBBI TEOPUU pACCEsSHUS CBETA AUCIIEPCHBIMU cpenamu. PeneeBckoe paccesHue. KomOuHalnmoHHOE paccesiHue.
9. Muddysnoe paccesnue cera. OnpeeneHie ONTHIECKUX XapaKTepUCTHK cpefl, ypaBHenue Kydenku-MyHka.
(OcoOeHHOCTH HCCIIeIOBaHNUS CUIIBHO- U CIIA00IOTTIOMAOIINX CPe.

[Mpu MOArOTOBKE K 3aHATHSAM Y4eCTh HEOOXOJUMOCTh NPHBEICHHUS PE3yJIbTATOB UCCIIEI0OBAHNH KOHICHCHPOBAHHOTO
yriaeposia B pa3inuHbIX MOAMMHKALMAX, B TOM YHCIIE — HAHOKPUCTAIHYECKHUX.

Bnaners :

MeToaukoit HarucaHust k
penaktupoanus TH/,
HaY4YHBIX JIOKJIAJIOB, CTAaTeH,
0030pOB (B TOM YHUCIIC HA
HMHOCTPAHHOM $I3bIKE)

[TpuMepHBIe 3aJaHusl IS BBIIIOJHEHUS HA CEMHUHApax:

1.Metozb! 1 pubOpsl AaTOMHOMU crieKTpockonuu. [ToaroroBka 00pasoB i UCCIEJOBAHMUS.

2.Metozpl 1 prOOPBI MOJIEKYIIsIpHOM. [ToAroToBKa 00pa3IoB i UCCICIOBAHUS U HHTEPIIPETALMS PE3yJIbTaTOB.
3. MeTobl ¥ IPHOOPBI CIIEKTPOCKOITMH KOTEPEHTHOTO PACCESHHS.

4.PeHTreHOCIeKTpalIbHbIN aHAIM3 TBEPIOrO Tela: TEOPHsl, METOIMKA, PE3YJIbTaThI.

5. MeTo1 HapylIEHHOTO TTOJIHOTO BHYTPEHHETO OTPaXKCHUsI, aHAJIN3 PE3YJIbTAaTOB.

6. Meton muddy3HOro paccesiHus B KAaUECTBEHHOM U KOJIMYECTBEHHOM aHAJIM3E.

7. O0ast XapakTepUCTHKA METOIOB PAcieTa ONTHIECKUX MOCTOSHHBIX KOHACHCHPOBAHHBIX CPEI.

IK-5 crnocoGHOCTHIO N0JIb30BATHCS COBPEMEHHBIMH MeTOJaMH 00padOTKH, AaHAJIM3A M CHHTe3a (u3nyecKoil HHGpopMauuu B N30paHHoi 001acTH PU3HYECKHUX HCCIeJ0BAHUI

IBeraucnuTensHas Gu3nKa

3HaTh: OcHoBHble TpUEMBI 1 Me- L. Pemenne cuctem nMHEHHBIX YpaBHEHHH TOUHBIMU METOIaMH.
TOIBI 00pabOTKH 6a3 HH- 2. OO1wii MOAX0/ K IIOCTPOSHHIO HTEPAMOHHBIX METOIOB PELICHUS CHCTEM JINHEHHbBIX ypaBHEHUH.
(hopmaryn; MPUHIKIEL 1 3. YncneHHbIe METO/IBI PEIIeHNsI OOBIKHOBEHHBIX MU (QepeHITHATBHBIX YPaBHEHHUIL.
METO/Ibl HAYYHOTO HCCIIe- 4. Meron Diinepa. YTouHeHHbIH MeTox Ditnepa.
JIOBaHMs 5. Meronsl Pynre-Kyrra.
6. YncnenHoe pemenne qudGpepeHuaIbHbIX YpaBHEHHI B YaCTHBIX MPOM3BOJHBI CETOYHBIMU METOAMHU.
YMerts: IpumMensTh Momydennsle  |[[IpuMeps! TeM T1a00paTOPHEIX 3aJaHHi
3HAHUS 1711 00paboTKH, 1. JIBrkeHue Tela IepeMeHHOH MacChl B IIOJIe TATOTEHUS 3eMIM C yI€TOM COIPOTUBIICHHS BO3LyXa.
aHanu3a u cuures3a uHdop- |2 Pe3onaHc B MeXxaHU4ECKOI KoneOaTenbHOM CHCTEME.
MallH; IPIMEHSITh METOABI (3. Pacnpenenenue remnepaTypsl B OHOPOIHOM CTEPKHE NPU TPAHUYHBIX YCIOBUAX 2-T0 U 3-TO poja.
U aITOPUTMBI IAHUPOBA-
HHA U TIOCTaHOBKHU (pu3uye-
CKOT'0 3KCIEpHMEHTa
Bnagers: OcHOBHBIMH IpuéMamu 1 |[IpuMepsI 3a1aHui:

MeToziaMu 00paboTku 6a3
nuHPOPMALHH; TIPUHIIUTIAME
U METOJAaMH Hay4HOTO
HCCIIe0OBAHHS; METOIUKOM
[UIAHUPOBAHUS MHOTO(aK-
TOPHOTO SKCIICPUMEHTA

1. CocTaBuTh (PU3NKO-MaTEMaTHIECKYIO MOIENb JIBH)KEHHS Tella TIEPEMEHHON Macchl (peaKTHBHAs TSTa) IO
ITEICTBIEM CHIIBI TATOTEHHMS C Y4ETOM CHIIBI COIPOTHBIICHHS CPEIbl, OTOOPA3NTh TPAGKTOPHIO JABIKEHHS TeJa, 3aBH-
CHMOCTbH CKOPOCTHU JBIKEHUS OT BPEMEHH.

2. CocraBuTh (PU3NKO-MAaTEMaTHIECKYIO MOJEIb JIBHKEHHS Tella IO IeHCTBUEM YIIPYTOi CHITBI (TIPYKUHHBII
MasiTHHK) C y4€TOM CHIIBI COTIPOTUBIICHHUS ¥ BHEIITHEH CHIIBI C U3MEHSIEMOI1 BO BpEMEHH 4acToToi aeiicTus. Oro-
6pa3uTh rpaduK H3MEHEHUs] KOOPJHHATHI Tea OT BPEMEHH IIPY Pa3HOM 3HAUCHUH YaCTOTHI JEHCTBHS BHEIIHEI
ICHIIBI.

3. CocTaBuTh (PU3NKO-MaTeMaTHIECKYIO MOJIEIb TEINI00OMEHa B IIPSIMOM OJJHOPOTHOM CTEPXKHE C TPAHUYHBI-
MH yCIOBHSIMH 2-TO U 3-TO pojia Ha ero koHnax. IlocTpouts rpaduk pacnpeneneHus TeMIepaTyphl B CTPEXKHE IpU
3alaHHOM BPEMEHH Tpoliecca TeIIo00MeHa.

00pazosamenbHOU NPOSPaAMMbL
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3Hath

OCHOBHBIE 3aKOHBI, IIPUH-

LWIIbI, TEOPHH, JICKAIIUE B
OCHOBE 3HAHHH U3 001IaCTH
BCEX pa3zienoB QU3HKH

Hepeuenb meopemu4ecKux 60npocos K sauemy:

1. Marepuanbhas Touka. Cucrema orcuera. Tpaekropus, JUIMHA yTH, BEKTOp nepeMereHns. CKopocTb.

2. YckopeHHe 1 ero coCTaBIIsIomue. YTIIOBas CKOPOCTh H YITIOBOE YCKOPEHHE.

3. 3akonbl HptoToHA. 3aKOH coxpaHeHus umiyibea. LleHTp mace.

4. MomeHT nHepuuu. MOMEHT Cuilbl. YpaBHEHHE IMHAMUKH BpaLaTeIbHOIO JIBU)KEHUS TBEpAOro Tena. Mo-
MEHT MMITyJIbCa U 3aKOH €T0 COXpaHeHHUsL.

5. Oneprusi, pabora, MOIIHOCTh. KnuHeTH4eckas M MOTEHIUAIbHAs SHEPTHS.

6. 3aKoH coxpaHeHus sHepruu. Kunernueckast SHEprus BpaleHus.

7. I'apMoHMYecKkue KoneOaHus U UX XapaKTepUCTHKH. ['apMoHnueckuii ocniTop. IIpykuHHEIH, Gusmde-
CKMil 1 MaTeMaTHYECKUIl MasITHUKH.

8. 3aryxarolue 1 BbIHYKJICHHbIE KOJIeOaHusL.

9. Bonrossre nporeccsl. IIporonsHbIe 1 onepedHble BOIHEL YpaBHeHHe Oeryeli BoiaHbl. BonHoBoe ypaBHe-
HHE. 3ByKOBbIE BOJIHBIL.

10. ITapameTpbl COCTOSIHUS TEPMOJMHAMUYECKOI CHCTEMBI. 3aKOHBI UJI€aJIbHOTO r'a3a.

11. VYpasuenue Menneneesa-Kianeiipona. OcaoBHoe ypaBaeHrne MKT. 3akoH Makcseiuia o pactpeaeieHiu
MOJIEKYJI H/I€aIbHOTO ra3a 110 CKOPOCTSIM.

12. Pacnpenenenue bonbimana. CpeiHee YiciIo CTOJIKHOBEHUH U CpeHss JUIMHA cBOOOAHOrO npodera. SIBie-
HYISL TIEpeHOCa.

13. Yucino creneHerd cBobop1. [lepBoe Hayano TepMoaAnHAMHUKU. TernoeMKoCTb.

14. IIpumeHeHue nepBoro Hayajia TePMOIMHAMMKY K U3omponeccam. AIuadaTHYeCKUil U MOIUTPOITHbIH IPo-
IIECCHI.

15. Kpyrosoii nporuecc (1mkia). OOpaTiMbie 1 HEOOpATUMBbIE TPOLIECCHI.

16. Outponus. Bropoe Hayano tepmoanHamuky. ukn Kapho.

17. OnexTpudeckuit 3apsj]. 3aKOH COXpaHEHHUs 3JIEKTPUUECKOro 3apsaaa. 3akoH Kynona. HarpshkeHHOCTD 2u1ek-
[TpocTaTH4ecKoro moss. IIpuHIHI CyNepno3HIUY YNEeKTPOCTATUUECKUX MOJISH.

18. Teopema I"aycca st anekTpocTaTHyeckoro moss. [loTeHuan anekTpocTaTueckoro mosus. Ces3b Hamps-
PKEHHOCTH U ITOTEHIMANA JJIEKTPOCTATHIECKOTO TTOJISL.

19. Tunsl andaeKTpruKoB. HanpsokeHHOCTD OIS B THAJIEKTpHKe. [IPOBOXHHKY B 2JIEKTPHYECKOM HOJIE.

20. OnexTpuueckasl eMKOCTh YeIHHEHHOTO IPOBOJHUKA. KoHIeHCaTOpHI.

21. Cuna 1 mmoTHocTh Toka. CroponHue cuibl. D/1C n HanpsKeHue.

22. 3akon Oma. ConpoTHBIIEHHE IPOBOTHUKOB.

23. Pabora 1 MomurHoCTh TOKA. 3akon [Ixoyis-Jlenma. [Ipasuna Kupxroda 1uist pa3BeTBICHHOMN LETTH.

24. ITepeMeHHBIH TOK Ha yJacTKe LIENH, COJepKaIeM Pe3UCTOp, KaTyIIKy HHIYKTHBHOCTH M KOHIEHCATOP.
IMOIITHOCTE, BBIIEIIsIEMas B IIENH EPEMEHHOT'0 TOKa.

25. MarnuTtHoe none 1 ero xapakrepuctuku. 3akoH buo-Casapa-Jlamiaca.

26. 3akoH Amnepa. JlelicTBie MarHUTHOTO NOJIs HA JABMKYIHUICS 3aps/. SBieHne 3JeKTpOMarHUTHON HHIyK-
uun. 3akoH Papajes.

27. WHnykTHBHOCTh KOHTYpa. CaMOMHAYKIKMS. DHEPrHsi MATHUTHOTO TOJISL.

28. Bsanumnas naayknus. Tpancdopmartopsl.

29. Toxk cMenienus. YpaBHeHuss Makcseiia.

30. ONeKTpoMarHuTHas BOJIHA U €e CBOWCTBA. DHEPIrHsl, HMIIYJIbC U JaBJICHUE 3IeKTPOMATHUTHON BOJIHBL.

31. Jlnamarneruku. [Tapamarnerrkn. deppoMarHeTHKH.

32. OcHOBHBIE 3aKOHBI ONTUKU. [ToHOE oTpaxeHue.

33. Toukue muH3b1. M300paskeHre MPeIMETOB C TIOMOIIBIO JIHH3.

34. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MHTEphepeHnys cBera.

35. Merons! HabmoneHHs HHTepepeHImH cBeTa. ViHTepdepeHnus cBeTa B TOHKHX IUICHKAX.

36. [puntmn [roiirenca-®Openenst. 3ousr Openerst.

O6mmii Gpu3HIecKnii MpaKTHKYM
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37. Judpaxuus Openess Ha KPYTIIOM OTBEPCTHH U AUCKE.

38. Judpaxuus Opaynrodepa Ha OTHON LIENH U HA AUGPAKIIMOHHOMN pelIeTKe.

39. EcTecTBeHHBIN U MOJISPU30BaHHbII CBET. 3aKOH bproctepa.

40. JIBoiiHoe nyuenpenomieHue. BpaunieHne miocKoCcTH MOJIpU3aLiii.

41. TemoBoe H3TydeHHe U ero xapakrepuctuku. 3akon Kupxroda. 3akon Credana-bonblimana 1 cMeIeHust
Buna.

42. Buzsr poroadpexra. 3akoHs! BHewHero Gporodddexra. YpapHenue DiininTeiina 1s BHemHero Goroad-
(bekra.

43. Macca u ummynsc ¢otoHa. Jlanenue cera. Ddpext Komnrona. ENMHCTBO KOPITYCKYISIPHBIX M BOJIHOBBIX
CBOMCTB 3JIEKTPOMArHUTHOTO H3/Ty4CHHSI.

44. Monenu aroma Tomcona u Pesepdopna. JluneituaTsiid criektp atoma Bogopoaa. CrieKTpajibHble CEpUH aTo-
Ma BoJopoJa.

45. ITocrynatsl bopa. Onbitel @panka u ['epua. Criexktp atoma Bogopoa 1o bopy.

46. Coornourenune HeonpeenenHoctel ['eiisenbepra. BoiaHoBast GyHKIMS U €e CTATUCTHIECKUI CMBICI.

47. Vpasrenue lllpenunrepa. Yactria B OXHOMEPHOH IIPSIMOYTOIBHON «IIOTEHIIMAIBHOM sIMe» ¢ OECKOHETHO
BBICOKUMH CTEHKaMH.

48. TIpoxoyxaeHre YacTUIIbl CKBO3b MOTEHIUATIBHbIN Gapbep (TyHHEIbHBIIH d(heKT).

49. CocrosiHEEe aToMa BOJIOpO/ia B KBAHTOBOM MexaHuke. YpaBHenue LlIpénunrepa ajst aToMa BOJOPOAA U €ro
[pereHue.

50. Pa3smep, coctas u 3apsig aTOMHOTO siipa. MaccoBoe u 3apsiioBoe ducia. Jledhekt MacChl U D9HEprust CBA3H
sapa.

51. SnepHble cuibl, MX cBoWCTBA. KBaHTOBBIN MEXaHM3M B3aUMO/ICHCTBHS HYKJIOHOB B siIpe.

52. KanenbHast u 000104€uHast MOJIENH spa, X 0COOEHHOCTH. «Marnyeckue 4nuciiay u «Marudeckue sapay.
53. PammoaxtuBHOCTE. EcTeCTBEHHAs M HCKYCCTBEHHAS paJHOAKTUBHOCTD. 3aKOH PaJOAKTUBHOTO paciaja.
AKTHBHOCTb Pa/IMOAKTHBHOTO BEIECTBA.

54. Anbba-pacnan. [IpaBuia cmenieHus. 3aKOHbI COXpaHEHUs Npy pacnaje. BlaumoznelicTBue anbba u3nydeHus
C BEIIECTBOM.

55. bera-pacman, ero Busl. IIpaBmna cMemeHns. 3aK0OHbI COXpaHEeHHs IIpHU pactiaje. B3anmopeiicTeue bera
M3IIyYEHNUS C BEIECTBOM.

56. I'amma m3mydeHue, ero cBoicTBa. ['aMMa-cIieKTp pafnoakTHBHOTO dJIeMeHTa. B3anMoeicTBIS raMma H3-
UTydeHUs C BEIIECTBOM.

57. SlnepHble peakuuu U X OCHOBHBIE THIBL. Peakius nenenus siapa. Llennas peakuus. TepMosinepHas peak-
s

YMets

Pabotats ¢ MozgeasIMH,
CTaBHUTb MBICIICHHBIH, BUp-
TyaJIbHBIH U HaTYpHBIN
9KCIEPUMEHTBHI; Ipeoldpa-
30BBIBaTh, CTPYKTYPHPO-
BaTh, COXPAHATH U Iepe-
JaTh MHGOPMAIIUIO, UC-
IOJIB3YSI COBPEMEHHEIE
TEXHOJIOTHH, KaHAJIbI HH-
(opmarm; opueHTHpO-
BaTbCS B COBPEMEHHBIX
podeccHOHaNBHBIX 0a3ax
JIaHHBIX, HH-
(opMaIOHHBIX CIIPaBOY-

I Ipumepnsle npakmuyeckue 3a0auu 0s 3auema:

1. OpnHoponHblii cTepxens Maccoit M = 0,5 KT 1MoJIBEIIEH Ha TOPU3OHTAIBHON OCH, ITPOXOAAIIEH Yepes ero
BepXHHII KOHell. B Touky, oTcTOsIIy 0 OT OCH Ha 2/3 JUTMHBI CTEPXKHSA, YapseTcs My Maccoil m = 6 T, JeTsmas
FOPHM30HTANLHO CO CKOPOCTBIO Vo = 10° M/c, 1 3acTpeBaet B HeM. ONpPEENHTh CKOPOCTh HUKHETO KOHIA CTEPKHS
cpa3y mocie ynapa.

2. Ha o607 komeca B hopme ToHKOTO 00pyda Maccoit M = 0,4 Kr, KOTOPBIi MOXKET BpaIIaThCsl BOKPYT CBOEH
oCH, HAMOTAH IIHYP, K KOHIly KOTOPOT0 MOJBEIICH Ipy3 Maccoit m = 90 r. Ha kakyio BBICOTY OIyCTHTCS IPy3 uepes t
= 1 ¢ mociie Hayaia ABUKEHUS.

3. Jlorapumideckuii JeKpeMeHT HEKOTOpoit koneomomeiics cuctems A = 0,02. Onpeaenure, BO CKOJIBKO pa3
YMEHBLIUTCS SHEPTHS 3TOM KOJeOaTebHOM CUCTEMBI 38 BPEMsl, COOTBETCTBYIOIIEE 75 MOJIHBIM KOJICOAHUSIM.
4. B cucreme K' nokountest creprkeHb, coOCTBEHHast 1uTHHA lg KoToporo paBHa 1 M. CTepiKeHb pacloNokKeH Tak,

4TO cocTaBIsIeT yroa Qo=45° ¢ ocbto x'. Onpenennts 1nHYy | crepkHs u yroia ¢ B cucteme K, ecnm ckopocTs v crc-
remb! K' otHocutensHo K paBHa 0,8 c.

5. MarepuanbHasi Touka Maccoit M = 0,2 Kr coBepIaeT rapMOHHYECKIE Konebanus mo 3akoHy X = 0,1 cos (nt/2
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HBIX U IIOMCKOBBIX CHUCTEC-
Max

- /4) M. HaiiTi MaKCHMaNbHYIO MOTEHINAIBHYIO SJHEPIHIO TOUKH.

6. Ha nosny crout Tenexka B BUjE JUIMHHON JIOCKU, CHAOXKEHHOH J1erkuMu Kojiecamu. Ha oiHOM KOHIIe J0CKH
cTouT "yenoBek. Macca genoseka M = 60 kr, macca gocku T= 20 kr. C Kakoi CKOPOCTBIO U (OTHOCHTENIBHO II0JIa)
OyzeT IBUraThCsl TENEKKA, €CIH YETOBEK MOMIET BOJb JOCKH CO CKOPOCTBIO (OTHOCUTENBHO 1ockn) V=1 m/c? Mac-
coit KoJiec mpeHeOpeub. TpeHre Bo BTYJIKaX HE yIUTHIBAT.

7. Boek cBaiiHOro Monora Maccoid Mm;=500 Kr magaeT ¢ HEKOTOPOH BBICOTHI Ha cBato Maccoid M,=100 kr. Haiiti

IKTI n ynapa Goiika, cuuTas yaap HeynpyruM. M3MeHeHHeM HOTeHIIHAIbHON YHEPTUH CBaU MPHU yriIyOlIeHHH ee

nmpeHeOpeys.

8. T'enuii cMennany ¢ Heu3BecTHBIM ra3oM. [TokazaTens aquabaThl MOJYYSHHON CMeCH oKasaics paseH 1,38.
(CKOJIBKO aTOMOB COCTABIISIOT MOJICKYJTy HEU3BECTHOIO ra3a cMecu?

9. Hexoropoe Koiau4ecTBO rejus pacuupseTcs CHavala aauadaTuuecky, a 3ateM usodapuueck. Koneunas

[TeMIepaTypa ra3a paBHa HadyaiubHOH. [Ipy anmabaTHOM pacIIMpeHHH ra3 COBEpIIII padoTy, paBHyo 4,5 kuk. Hapu-
cyitte rpaduk npouecca. Kakoe KOMHYecTBO TEILIOTHI MOTJIOTHI a3 3a BeCh mpoiecc?

10. Cwmemanu Bogy Maccoid my=5 kr npu temneparype T1=280 K ¢ Bozoit maccoit m;=8 Kr npu Temneparype
T,=350 K. Haiiti n3meHeHne AS 2HTPONNH, IPOUCXOISIIEe IIPH CMEIINBAHUH.
11. W neanbHblil AByXaTOMHBIH a3, CoAepsKaliii KOJINYECTBO BELIECTBA V=] MOJIb 1 HAXOASIIMUICS 110]] JaBiie-

Hiem p;=0,1 mma npu temneparype T1=300 K, HarpeBatot npu nocrosiHHoM o6bemMe 10 nasienus p2=0,2 mma. [locne
PTOro ra3 M30TEPMHUUYECKH PACIIMPUIICS 10 HAYaIbHOTO AaBJICHHS M 3aTeM N300apHO OBLI CXKAT 10 HAYaIbHOTO 00b-
ema V. [loctpouts rpaduk mukna. Onpenenuts tepmudeckuii KIT n uukia.

12. OnuHakoBble yacTuibl Maccoit m=10"2 r kaxxnas pacrpezieneHbl B OJJHOPOAHOM rPaBUTALIMOHHOM MOJIE
HanpsokeHHOCThI0 G=0,2 MKH/KT. ONpeAenuTh OTHOIICHUE M1/T; KOHIICHTPALM YaCTHILI, HAXO/SIMXCS Ha SKBUIIO-
[TeHITMAIBHBIX YPOBHSX, OTCTOSIIIUX APYT OT Apyra Ha Az= 10 m. Temmeparypa T Bo Bcex CIIOSIX CUUTaETCsl OMHAKO-
Boii 1 paBHOIT 290 K.

13. Ornpenenute, MpU Kakoi TeMIepaType ra3a, COCTOSIIET0 U3 CMECH a30Ta U KUCIOpO/a, Hanbolee BEpOsSTHbIC
CKOPOCTH MOJIEKYJI a30Ta M KHCIOpOAa OyayT OTIHYATBCS YT OT Apyra Ha Av = 30 m/c?
14. 3Hast QYHKIHMIO pacrpe/IeNIeHUs MOJIEKYJI 10 CKOPOCTSIM B HEKOTOPOM MOJIEKYIISIDHOM ITy4Ke
2 2
3 myv

m
f(V)=—= V’exp kT

2k T2
, HAWTH BEIp@)XSHUS JUISl HAHOOJIee BEPOSITHON CKOPOCTH V.

15. JIBa 0JMHAKOBBIX MPOBOAIIMX 3aPsHKEHHBIX LIApa HaXOJATCS Ha paccTostHuM =60 cM. Cuita OTTaJKHUBaHHS
F; mapoB pana 70 MkH. [Tocne TOro kak mapsl IPUBENU B CONPHKOCHOBEHHE U YAAIMIIM IPYT OT Ipyra Ha MpexHee
[paccTosIHME, CHJIa OTTaJIKHBAHUS BO3pOCia U cTaia paBHO F,=160 MxH. Berancmuts 3apsiast Q; u Q2, KoTopsle
OBLIM HA HIApax J0 WX CONMPUKOCHOBEHMH. [[MaMeTp MIapoB CUUTATh MHOTO MEHBIIHM PACCTOSHUS MEKITY HUMH.
16. JIBe TOHKOCTEHHBIE KOHIIEHTpU4eckue cdepsl ¢ paauycamu Ry = 0,2 Mm u R2 = 0,4 M HecyT Ha cede 3apsibl ¢
MOBEPXHOCTHBIMH TIOTHOCTAME 61 = 1 HKI/M? I G, = 3 HKJI/M? COOTBETCTBEHHO. [IPOCTPAHCTBO MEX/Ty HUMHU 3aI0]I-
HEHO Cpeoi ¢ AMAIEKTPUIECKOH MTPOHUIIAEMOCThIO € = 2. Uemy R R
[PaBHA HAIIPSKEHHOCTD 3JIEKTPUYECKOTO TOJISt B TOYKAX, OTCTOSI-
IUX OT LeHTpa Ha paccTostHusA = 0,1 Mmu r, =0,3 m.
17. B cxewme, n3o0paxeHHoii Ha pucyHnke, £1=10,0B, €=20,0 B
B, £5=30,0B, R;=1,0 Om, R;=2,0 Om, R3= 3,0 Om, Rs~4,0 Om, ! Az 4
Rs=5,0 OM, R¢=6,0 OMm 1 R7=7,0 OM. BHyTpenHee conpoTusie-
HI€ HCTOYHHKOB IIpEeHEeOpexMo Maiio. OnpeesnTe BeTHIHHBI ok

[TOKOB BO BCEX YYaCTKaX LIEMH U paboTy, COBEPIICHHYIO BTOPBIM £i £2 Rs
MCTOYHHKOM 3a MPOMEXYTOK Bpemenu At=0,1 c.
18. Konnencarop noaxioueH k 6atapee ¢ 9/IC e=8 Bu
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BHYTPEHHUM COIPOTHUBIIEHHEM I = 2 OM Kak I10Ka3aHO Ha pucyHKe. CONpOTUBIICHUE PE3U- I
ctopa R =2 Om. Kaxoii gommkHa ObITh €MKOCTh KOHIEGHCATOPA, YTOOBI OCIE 3aMbIKAHHS I
KITFO4Ya SHeprust KOHIEHCATOpa YMEHBIIIIACh Ha 48MKK? |
19. ITo koHTYpY, H300paXKeHHOMY Ha PUCYHKe, uzet Tok cuioit [=100A. Onpenenuts
MarHUTHYIO HHIYKLUIO B o, cozgaBaemyro 3tuM TokoM B Touke O. Paauyc nzornyroit R
uacTH KoHTYpa paBeH R=20 cm (O-LIeHTp KPUBH3HBI KOHTYpa), a yron a=60’.

20. B noctositHHOM MarHWTHOM MOJie ¢ HHAYKIMeH B = 5 Tin HaxoauTes 3aMKHYTHIH
POBOSAIIMIH KOHTYp, IUIOWAh KOTOPOTO MEHsETCs 10 3aKoHy S(t) = (4 + 0,2t) cm®. Uemy

paBHa D/IC MHIYKIIMU B MOMEHT BPEMEHH t = 5 ¢, €CII KOHTYp PacIlONOXKeH TakK, YTO Mpo-
HU3BIBAIOIINN €0 MArHUTHBIA ITOTOK, MAKCHMaJICH?

21. IlepneHanKyIsIpHO MAarHUTHOMY MO0 ¢ uHIyKuued B=0,1 Ti Bo30yxaeHo sJiek- 0
[Tprudeckoe nose HanpspkeHHoCThIo E= 100 kB/M. IleprneHauKysipHO 000UM IIOJISIM JBH-

bKeTCs1, He OTKJIOHSSCH OT NPSIMOJIMHEIHO TPaeKTOpHY, 3apshHKEeHHAsl YaCTULA. BBIUUCINTG CKOPOCTH L YaCTHIBL.
22. Hcrounuk S ceera (A=0,6 MKM) U IJIOCKOE 3epKayio M pacrio-
I10XeHbI, Kak moka3aHo Ha puc. 30.7 (3epkaino Jlnoiina). Yro Oyner
HaOJrOMaThCs B ToUKe P 9kpana, rae cxonsarces nyun SP u SMP, — cBer
n TeMHOTa, eci |SPj=r=2 M, a=0,55 mm, [SM|=|MP|?

23. Mexny AByMs ILIOCKONapaslIeNbHbIMU CTEKIAHHBIMH ILIAC-
[TMHKaMU ITOJIOXKWIIH O9€Hb TOHKYIO IIPOBOJIOUKY, PACIIOIOKEHHYIO
apajuIeNIbHO JIMHUH CONPHKOCHOBEHHUS IUIACTHHOK U HAXOSIITYIOCS
Ha paccrosiHuu |1=75 MM ot Hee. B orpakennom csere (A=0,5 MkM) Ha
BepXxHeil IIIaCTHHKE BUIHEI HHTEp(epeHIIMOHHEIe oockl. Onpene- Pxe. 30.7

tuTh nraMetp d MOIEePeYHOro CeYeH s POBOIOYKH, €CIU Ha IIPOTSHKEHNH a=30 MM HacUUTHIBaeTCsI M=16 CBETIBIX

.

mosoc.

24. C momoIpo JU(paKIHOHHOM pereTky ¢ nepruogoM =20 MKM TpeGyeTCst pa3pelnTs 1y0ieT HaTpHs
(AM=589,0 u™M u X,=589,6 HM) B criekTpe BToporo mnopsiaka. [Ipu kakoit HauMeHsblIei JuinHe | pereTkr 3To BO3MOXK-
HO?

25. Ha nyty yacTH4YHO-TIONIAPU30BAHHOTO CBETA, CTENEHB Nosipu3anun Pxoroporo pasHa 0,6, mocraBuim aHa-

ITM3aToOp TaK, 4TO MHTEHCUBHOCTB CBETA, TIPOIIE/IIET0 Yepe3 HEero, CTajla MaKCHMalbHOH. Bo cKobKko pa3 yMeHb-

T TCSI ”HTEHCUBHOCTH CBETA, €CJIM IJIOCKOCTh MPOIYCKaHHsI aHAIN3aTopa MOBEPHYTh Ha yron o=30°?

26. B cnextpe nznydenust orueHHoro mapa paguaycoM 100 M, BOZHUKAIOIIETO IPH SIEPHOM B3phIBE, MAKCUMYM
PHEPIUM M3TydeHHs TPUXOAUTCS Ha JutHy BoHbI 0,289 MxM. KakoBa TemnepaTypa mapa? OmnpenennTe MakcH-
MabHOE PAcCTOSHKE, Ha KOTOPOM OYIyT BOCILIAMEHSATHCS A€PEBSHHBIC IIPEAMETHI, €CIIH X MOINIOIATeIbHAsl CII0-
cobHOCTb paBHa 0,7, a Teruiota Bocramenenus 5 Jii/cm?. Bpems u3nydenus npunath paBHbiM 107c.

27. YennHEHHBIH IUHKOBBII ITapHK PagnycoM | CM HaXOINTCS B BAKyyMe M JUTHTENBHOE BPEMs OCBEIIAETCS
yIbTpaduOoNIeTOBBIM U3ITydeHUEM C AIMHON BOJHBI 0,25 MKkM. ONpenenuTh YUCIIO0 HEAOCTAIOIIMX HIEKTPOHOB B 00'b-
leMe mrapuka.

28. ®dotoH ¢ sueprueii 0,28 MIB B pe3yibTaTe paccesHUs Ha ITIOKOUBLIEMCS] CBOOOIHOM DIIEKTPOHE YMEHBIIHIT
cBOtO 3Hepruto 110 133,7 kaB. HaiiTu uMIysibC 1 HanpaBJeHHE PaCIIPOCTPAHEHHS HICKTPOHA OTIAYuH.
29. [oToxk sneprun @, u3mydaeMsblil S1eKTpUUecKoii tammol, paser 600 Bt. Ha paccrosHum r = 1 M OT amisl

MepIeHIMKYIIIPHO TaIa0IIKM JIy4aM PacloIoKeHO KPYTJIoe IIIOCKOoe 3epKablie auamMerpoM d=2cm. [lpuaumast,
YTO M3IydEHHUE JAMIIbI OMHAKOBO BO BCEX HAMPABICHUAX U YTO 3ePKAJIbLIC TOJHOCTBIO OTpaXkaeT Mafalolinii Ha
HEro CBET, ONPEEIHTh CHTy F CBETOBOTO JaBiIeHMs Ha 3epKANIbIE.

30. Ha ocnoBe Teopun aToma bopa HaliTH HMITYJIBC 3JIEKTPOHA B aTOME BOJOPOIA, €CITU HHIAYKIHS MAaTHUTHOTO
OJIsI, CO3/1aHHOTO MM B IIEHTpe OpOUTHI IpH BparieHuu, pasHa 0,39 To.
31. Bo ckonbko pa3s u3MensieTcst Ae0poineBcKas IJIMHA BOJIHBI JJIEKTPOHA IIPH NEPEX0/Ie €ro B aTOME BOIOPOAA

|13 OCHOBHOI'O SHEPTETUYCCKOI'0 COCTOSIHUSA B IICPBOC BO36y)KZIeHHOC?
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32. W3 teopun bopa 111 aToMa BOI0pO/ia ClIelyeT, YTO CTAI[HOHAPHBIMU JUIsl 2JIEKTPOHOB aTOMa SBJIIOTCS
TaKye OpOMTHI, Ha JJIMHE KOTOPBIX YKJIAJbIBACTCS LIEJI0E YUCIIO JUIMH AeOpoiineBckux BosH. Vicxoas u3 aToro, Hail-
TUTe YHCIIOBBIC 3HAYEHNSI MOMEHTA HMITYJIbCA DJIEKTPOHA B aTOME BOJOPOAA Ha IIEPBBIX TpeX OOPOBCKUX OpOUTax.
33. DJIEKTPOH B aTOMe BOJIOPO/Ia OIUCHIBAETCSI B OCHOBHOM COCTOSIHMHU BOJHOBO# (dyHKITHe# () = Ce™ Omnpe-
IeJITh OTHOLIEHHE BEPOSTHOCTEH (1/M; NPeOBIBaHMUS SJICKTPOHA B CHEePUUECKUX CIIOSIX TOIIHHOM Ar = 0,01 a u
[panuycamu 1 = 0,5 au r,=1,5 a.
34. BOIbHOMY BBE/IH BHYTPHBEHHO PacTBOp 00beMoM | cM®, conepikaIiiii MCKYCCTBEHHBIN PaHOM30TON Ha-

24
Tpus 11 akTHBHOCTBIO Ag=2000 ¢, AKTHBHOCTH KPOBH 00heMoM | cM®, B3TOI uepes 5 uacoB, okazanach A
=0,27¢™ . Haiiure 06bem KpoBH dernoBeka. [lepros momypacmaza ncronbp3yeMoro u30Tona paseH 15 gac.
35. Dueprus cBsi3u Eg, a1pa, cocTosiero U3 JByX IPOTOHOB U OIHOTO HEWTPOHA, paBHa 7,72 M3B. Onpenenurs
Maccy M, HEHTPaIbHOTO aTOMA, HMEIOIIEro TO SAPO.
36. Bo ®pannym HagaTo CTPOUTENHECTBO MEXKYHAPOJHOTO TEPMOSIIEPHOTO PeaKkTopa, B KOTOPOM IIpeIionara-
leTCst MOBOIMTH yIpaBIsieMyro peakiiio 1H? + 1H?, B KoTOpoit 06pasyeTcst H30TOM re/us 1 HeWTpoH. Kakyo Mou-
HOCTb OyZIeT UIMETh TAKOH PeaKkTop, €CIM B HEM OYJIET «BBIrOpaTh» 1 MI TSHKEJIOro BOAOPOAA B CEKYHYy?
37. Anba gactuia ¢ kKuneTHIeckoii sueprueii K = 5,3 MaB Bo30yxaaer peakuuio “Be(a,n)?C, sHeprus koto-
[poit Q=5,7 maB. HaiiTi KHHETHYECKYIO SHEPIHIO HEUTPOHA, BHUIETEBILETO MO/ MPSIMbIM YITIOM K HATIPABICHHIO [BH-
PKEHHUS 0-4aCTHIIBL.

Bnaners

HaBpIkaMu OpraHu3aniy 1
MOCTAHOBKH (HH3UIECKOTO
9KCIEPHMEHTA C 110CIIe-
JIyIOILUM aHAIH30M H
OIICHKOH MOJTy4eHHBIX
Pe3yJIbTaTOB; UCTIONIB30BA-
HUsL QU3HIECKUX 3HAHHUI
JUISL OCBOCHHSI PO(QUIBLHBIX
(HDU3MYECKNX AUCIUILIHH;
HaBBIKAMHU CaMOCTOSITEIILHO
HAaXOAUTh, CHCTEMaTH3HPO-
BaTh, KDUTHYECKU aHAIHU-
3UpOBATh U OTOMpATH HEOO-
XOIUMYIO JUTS PeLICHUS
HPUKIIAHBIX 33184 QH3HKH
UHPOPMAIIIO

Onenka c(hopMHPOBAaHHOCTH ITAHUPYEMBIX PE3yJIbTaTOB 00YUCHUS IIPOBOJHUTCS IIPU BHIIOJIHEHNH J1Ja00PaTOPHBIX
[paboT, a TaKKe IpHU peleHuH 3anad. [lepeueHs 3a1ay IPUBEIEH BHIIIIE.

I Ipumepnole pamopmvie p bl:

1. IIpuMeHeHHe 3aKOHOB COXPaHEHUs! AT ONpeieIeHHsI CKOPOCTH I10JIeTa ITyIIN

2. OrnpenieneHne MOMEHTOB MHEPIINH TeJI C TIOMOIIBIO KPYTHIIFHOTO MasTHHKA. [IpoBepka Teopemsr IlITeitnepa
3. HccnenoBanne BpalaTeIbHOTO ABIKEHHS TBEPAOTO Tela BOKPYT HEMOIBIKHOM OCH

4. Omnpenenenne XapakTepUCTHK 3aTyXalOUIUX KoIeOaHui HHU3MIECKOro MasiTHUKA

5. OmpenieneHne CKOPOCTH 3ByKa B BO3TyX€ METOIOM CTOSUEH BOIHBI

6. N3ydenne cTaTHCTHYECKHX 3aKOHOMEPHOCTEH

7. Onpenenenne Ko3GduieHTa BsI3KOCTH BO3/1yXa

8. HccnenoBanne n3MEHEHHs TEMIIEPATYPHI B aIa0aTHIECKOM TIPOIIECCe M onpeseneHne Ko duuenTa
IMyaccona

9. ITpoBepka 3aK0oHa BO3pacTaHUs SHTPOIIUHU B HEPABHOBECHOH CHCTEME

10. OKCIEepHMEHTAILHOE OINPeIENIeHHE Ia30BOM MOCTOSHHON

11. HccnenoBanne 31eKTpOCTaTHYECKOTO TT0JIS € MTOMOIIBIO 30H/a

12. W3mepenne 21eKTpoABMKYIIEH CUIIbI HICTOUYHHKA TOKA

13. lynTHpoBaHHe MUIIHAMIIEPMETPA

14. N3mepenne eMKOCTEell METO10M MOCTHKOBOI CXEMBI M PaciyeT eMKOCTHBIX CONIPOTHBIICHUH B IIETISAX Hepe-
MEHHOTO TOKa

15. N3y4enne pe3oHaHCca HANPSHKEHHH U OTpeJieieHle HHIYKTUBHOCTH METOJIOM pEe30HaHCa

16. Ornpenenenne HHAYKTHBHOCTH KaTyIIKN M MarHUTHOM POHHIIAEMOCTH (h)epPOMAaTHUTHOTO TeNa

17. Omnpenenenue paanyca KpUBU3HBI JMH3BI U TIOJIOCHI IPOIYCKAaHKS CBETOQHIBTPA C HOMOIIBIO KoJell Hpro-
[TOHa

18. HnTepdepomerpruueckre U3MepeHns Ha OCHoBe onbita OHTa

19. Omnpenenenue reOMeTpUIECKUX pasMepOB MPU MOMOIIHU OunpusmMbl Openens

20. OmnpenieneHne JUTMHBI CBETOBOW BOJTHBI M XapaKTEPUCTUK AN(PAKIMOHHON peIeTKn

21. W3yqenne BHemHero Gotoadpdexra u onpenencHue nocrosaHon [Tnanka

22. H3yueHne 3akOHOMEPHOCTEN anb(a-pacmaaa
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23. N3y4enne raMma-creKTpa paJuoakTHBHOTO HCTOYHHKA
24. OrnpenenieHne MaKCHMAJIbHOI SHEPTHHU GeTa-4acTHll U WICHTH(HKALMH PaMOAKTUBHBIX IPENapaToB

3HaTh - - OCHOBHBIE TIPUEMBI

U MeTozibl 00paboTku 6a3

nHbopManyy;

- IlpuHIUIBI U METOABI

Hay4HOTO HCCIIC/IOBAHNUS;

- OCHOBBI PETHCTpPAIUH,

00paboTKH, MPEICTABICHHS

YHCJICHHBIX M IPaUuecCKuX

JIaHHBIX;

- - ocHOBHBIE IpuéMBI  [IprMepHBIE BOIPOCHI K 9K3aMEeHY:

U MeTo/1bl 00paboTKu 6a3

HHpOpMALIUH; 9. Iopsinok 06pabOTKK pe3yNIbTaTOB U3MEPEHHH.

- IIPUHLIAIBI X METOJBI 10. Bunel ciryqaiiHBIX BeTMYHH, HHTETPAIBHBIN U Au(depeHnnaIbHbIH 3aKOHBI PacpeIeIeH .

Hay4Horo uccienoBanusi;  |11. OCHOBHBIE XapaKTEPUCTUKU CITy4aiHbIX BEJIUUUH.

OCHOBBI PETrHCTPALHN, 12. OCHOBHBIE JUCKPETHBIC U HENPEPHIBHBIE 3aKOHBI PACIIPE/IeIICHHU.

00paboTku, npencrasnenus [13. CrarucTiueckas THIIOTe3a U CTATUCTHIECKHIT KpUTEPHH.

YHCJICHHBIX U rpaduyeckux |14. I'paduueckuii MmeTox 00pabOTKH Pe3yIbTATOB.

JTaHHBIX, @ TaK Xe IIpo- 15. OyHKIMOHATEHbIE IIKAIBI X HX IIPUMEHEHHUE.

IpaMMHBIX cpef Uit ocy-  |16. WHTepnonsauus 1 9KCTPanoIsIIus, perpeccus (BUIbI U MEXaHU3M IIOCTPOCHHS).

LIECTBIICHUS BBIIIE MEpe- 17. Croco6 cpenHen.

YHCIICHHBIX IPOLIECCOB 18. Merox HaNMEHBIINX KBaJPATOB.

cOopa ¥ TpeJicTaBICHUS 19. HWnTeprionuposanue ¢pyHKknunii Meroom Jlarpanska.

urdopManuu;

- METOJIVIKY TUIAHHPOBAHHS

MHOTO(aKTOPHOTO

JKCIEPHMEHTA
VYwmerb - IPUMCHSITh TTOTy4CHHBIC

3HAHMSA U1 00pabOTKH,
aHaJM3a ¥ CHHTEe3a 001Ie-
(usuueckoi HHGOpPMAIUH;
- MPECTABIIATH MMOTyYICH-
HBIE 3HAYCHUS U3MEPSIEMbIX
TapaMeTpoB ¢ Y4ETOM MO~
TPEIIHOCTH U3MEPEHUit;
JienaTh COOOIICHHS M JIOK-
JIa/ibl Ha TEMY U3 001aCTH
(uznueckoro uccnenopa-
HUS;
- JIeNaTh COOOIIEHUS 1
JIOKJIa[bl HA TeMy U3 o0Jac-
TH (PU3HIECKOTO UCCIIE0-
BaHUsI, M37IaraTh HA pyc-
CKOM U HHOCTPAHHOM SI3bI-
K€ coJiep)KaHue IPOYHTaH-

[MpuMepHbIe IPAKTHIECKHE 3aJaHUA IS 9K3aMeHa:

ATIpPOKCUMHUPOBATH CIEIYIOIIYIO 3aBHCHMOCTh METOAOM HaUMEHBIINX KBaJpaToB. B kauecTBe ampokcumMupyromei

(byHKIMM BHIOpATh KBaJPaTHYHYIO.

X

0,00
1,00
2,00
3,00
4,00
5,00
6,00

Y1
3,18
10,23
10,42
17,54
21,46
34,25
42,57

(O6paboTKa TaHHEIX SKCIIEPHMEHTA
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HOTO WJIM NPOCITYIIAHHOTO
MaTepHalia Ha HHOCTPaH-
HOM SI3bIKE, HAy4HO-
TEXHUYECKOH JINTEPATYPHI;
HPUMEHATh METOIBI M aJIro-
PHUTMBI ITTAHUPOBAHUS U
MOCTAHOBKH (HH3UUECKOTrO
9KCIIEPUMEHTA.

7,00 52,79

8,00 67,80

9,00 85,98

10,00 105,28
11,00 124,82
12,00 154,35
13,00 179,81
14,00 201,20
15,00 233,98
16,00 261,90
17,00 299,07
18,00 328,05
19,00 371,82
20,00 404,01
21,00 447,33
22,00 487,73
23,00 533,44
24,00 581,06

2. DKCTpanoInpoBaTh MOJTYYEHHYIO KBaIPATUYHYIO 3aBUCMOCTb Ha AuarnasoH (25;50)
3. Ioy4uTh B TAOJIUYHOM BUJIE 3aBUCHMOCTh, IKCTPAIIOIMPOBAHHYIO Ha 00aTh u3Menenus X =(-25;0)

Bnaners

- COBPEMEHHOH Hay4HOH
TapagurMoin, UMeeT
CHCTEMHOE TIPE/ICTAaBIICHNE
0 IMHAMUKE Pa3BUTHSL
n30paHHOI o0nacTi
Hay4YHOHU U
npoecCHOHATEHOM
JIeATENbHOCTH;

- HacleaueM
OTEYECTBEHHOM Hay4HOM
MBICIIH, HANpaBJICHHOM Ha
peleHre 00IEeHayIHBIX
npobiem;

- CHOCOOHOCTBIO K aHAIIH-
3y, 00001IeHHI0 HHpOpMa-

1. ITo maHHBIM, OJYYSHHBIM B XO/I¢ BEIIIOJHEHHS JJaO0PaTOPHEIX paboT B Kypee «O0medH3nIecknii IpakTHKyM»,
Ipasnena « DIEKTPUIECTBO U MAarHETU3M IIOCTPOHUTH IPaTyHPOBOYHYIO KPUBYIO ITYHTHPOBAHHOTO TaJIbBaHOMETpA.
2. ITo maHHBIM, TOJy4EHHBIM B XOJI€ BBIMOJHEHHS JIAOOPATOPHBIX PadoT B Kypce «O0Imehpr3necKuii IpakKTUKyM»,
[pasnena «IEeKTPUIECTBO U MarHETU3M) IIOCTPOHUTH IPATyNPOBOYHYIO KPUBYIO rajbBaHOMETpA C J0OABOYHBIM CO-
[IPOTHBIICHUEM.
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[IMH, TTIOCTAHOBKE 1IeJIeH 1
BbIOOpY IyTeH UX JOCTU-
JKEHHS,;

3HaTth OcHOBHBIE IPUEMBI U \llepeuens mem ona npopadomku:
MeTozs! 00paboTku 6a3 1. IMomyaenue yriepoaHoro BookHa. CTpyKkTypHas Mofens Pyranna.
nHbopManyy; 2. B3anMOCBsI3b CTPYKTYPHBIX IAPAMETPOB YIIePOJHBIX MaTepHanoB. PekpucTam3anuoHHas Mojens rpadu-
ITpyuHIMIIEL ¥ METOJBI TaLH.
HAy4YHOTO HCCIICOBAHUS;  [3. Krnaccuduxarms yriaepoausix Gpa3 1 HAHOCTPYKTYP.
OCHOBBI PErHCTPALIUH, 4. CuHTE3 U CTPYKTypa KapOMHOUIOB, (yJICPEHOB U HAHOTPYOOK.
00paboTKH, PEACTABICHUS [O. CTpyKTypa i CBOWCTBA THOPHIHBIX YIIIEPOIHBIX (a3 (kapOuHOanMa3HbIe, rpadHHOBbIC, U3 OJIUMEPH30-
YHCIICHHBIX ¥ TPa(UUECKUX [BaHHBIX (yJIEPEHOB H Jp.).
JTaHHBIX, @ TaK Xe IIpo- 6. Du3NKO-XUMUUECKHE CBOIICTBA YITIEPOIHBIX MaTepraoB. MeTo/bl HCCiIeIoBaHus (PU3NKO-XUMHUUECKIX
IPaMMHBIX CPEZl JULL OCY-  [CBOMCTB. B3aMOCBS3b CTPYKTYpBI U CBOHCTB B YIJICPOJHBIX MaTepHaax.
[IECTBJICHHS BbILIE Ilepe-  |7. OO61ye mpecTaBiIeHns 0 KOMIIO3UIMOHHBIX MaTepHaliaxX, THUIIBl KOMIIO3UTOB, HX Kiaccudukanus. CuHTe3
YHCJICHHBIX IIPOLIECCOB KOMIIO3HTOB C TPeOYEMBIMHU CBOHCTBAMHU.
cOopa U npezcTaBiIeHUs 8. OCOOEHHOCTH CTPYKTYPBI M CBOMCTB KOMITO3UTOB. CBSA3YIOIIEE KOMIIO3UTOB: IIEKH, CMOJIbI, METAJUIBL. Ap-
HH(OPMALMN; METOUKY MHpPYIOIINE HAIIOIHUTEIN KOMIIO3UTOB: YIIIEPOJHEIE BOJIOKHA, HEOPIaHUIECKUE COSAMHEHNS, METaJlIbL.
IUTAaHUPOBaHHs MHOrOdak- (9. CuHTe3, CTPYKTYpa U CBOHCTBA YIIIEPOJI-YIIIEPOIHEIX KOMIIO3UIIMOHHBIX MAaTEPHAIIOB.
TOPHOT'0 HKCIIEPUMEHTA 10. Cunre3 C-KOMIO3HIHOHHBIX MAaTEpHAIOB. BiusiHue mpuMeceii Ha GOpMHUpOBaHHE CTPYKTYPBI KapOus-

KPEMHHEBBIX KOMIIO3HTOB.
Ymers ITpumMensTs MomydeHHsle  |[[IpUMepHEIi epedeHs TeM pedepaToB Il MOATOTOBKH K IPAKTHIECKUM 3aHATHSIM:

3HAHMSA U1 00pabOTKH,
aHaIM3a ¥ CMHTE3a
obmepu3nueckoi
urdopManuu;
IpencraBisTh MOTyYCHHBIE
3HAYCHHS H3MEPSEMbIX
TapaMeTpoB ¢ Y4ETOM MO~
TPEIIHOCTH U3MEPEHUI;
JIeNaTh COOOICHHS U JIOK-
JIa/ibl Ha TEMY U3 0071aCTH
(hu3HUecKOro uccienoBa-
HUS; M371araTh Ha PyCCKOM
¥ MHOCTPAHHOM SI3BIKE
cojiepyKaHne TIPOYNTAHHOTO
WM IPOCITYLIaHHOTO MaTe-
pHaia Ha HHOCTPAHHOM
SI3BIKE, HAYTHO-
TEXHUYECKOHN JINTEePATypBbI;
MPUMEHSTh METOIBI M aJir0-
PHUTMBI IUTAHUPOBAHUS H
TIOCTaHOBKH (DH3UUECKOTO
IKCIICPUMEHTA.

1. Ipo6eMbl MOZIETMPOBAHNUSE KOJIEOATEIbHBIX CIIEKTPOB KOHIEHCHPOBAHHOTO yIIepo/ia i HAaHOYTIIEpOoa B
[pamMKax Teopun 3GHEKTUBHOM cpe/bl.

2. Pacuer onTHYECKUX XapaKTEPHCTUK KPUCTAIIIOB U3 KOJIEOATENBHBIX CIIEKTPOB.

3. Anpokcumanus bpyrremana B Teopuut 3 GpEeKTHBHON Cpesbl.

4. Amnpoxcumanusi Makcsemn-I'apaerta B Teopuu 3 HEKTHBHOI CpPEIbL.

[Teopust a3 dexTrBHOI cpenpl B husnke
[KOHZEHCHPOBAHHOTO COCTOSIHUS
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KoMnemenyuu 06pazosamenbHoOU nPoSPAMMbl
Bnaners CoBpeMeHHOH Hay4YHOH Kakne o0pa3sipl MOXHO U3Y4UTh € oMol Metona PCA?
napaurMoiu, umeer - aMopdHEH DHPOIHTHLECKHE YTIepoL
CHCTEMHOE IPEJICTaBICHUE
0 JMHAMHKE Pa3BUTHS - caxanegHad MacmaH aq [1M-75,
n36pan110171 obsiacTi - cTexnoyraepog CY-2000,
Hay4HOU 1
HpoQecCcHOHATBHOM - rpatdut 30,
JIeATEIBHOCTH; .
Hacnenuenm orevectpenuoi | o HINEAHEM rpagur,
1 3apyOeiHOl Hay HOH - KBESHMOHOKpHCTAIN TpabuTa,
MBICITH, HAIIPABJICHHON Ha
pelleHne OBLICHAYIHBIX 1 - METOHAITHOHHERE Hagoamasel JHA, TIIA
obmenenoseneckix 3anat - MHEPOIOPOIIOK CHHTETHE eCkHE anMasor ACK.
3HaTh - OCHOBHBIE TIPHUEMBI U \llepeuens eonpocoe 0 no02omoeKu K 3auemy:
MeTojIbl 00paboTku 6a3 1. MorsekyisipHasi AMHAMHKA U3 IEPBbIX IPUHLIUIIOB
nHpopMaLuy; 2. OCHOBHBIEC AJIFOPUTMbI METO/Ia MOJICKYJISIPHOH IMHAMUKI
IpuHIMIEl ¥ METOBI HA- (3. MopenupoBanne GU3NIECKON CHCTEMBI
YYHOT'O HCCIIEI0BAHUS; 4. OO0pe3aHue NoTeHLMala U KOPPEKIMS JaIbHEro uara3oHa
- OCHOBBI PErUCTpPALINH, 5. Tlepuoauueckue rpaHUYHbBIE YCIOBUS
00paboTKH, IpeAcTaBIeHus (6. Kputepuii MUHIMaIBEHOTO 00pa3a
YHCJICHHBIX U rpaduyecKux |7. T'eomeTpuu ¢ MOBEPXHOCTAMHU
JIaHHBIX; 8. ANropuTM HHTETPHPOBAHHS YPABHEHMIT ABHKEHUS MO BPEMEHU
- OCHOBHBIE TIPUEMBI U 9. Anroputm Bepnera
MeTOoJIbl 00paboTKH 0a3 10. ANTOpUTM NPETUKTOP-KOPPEKTOP.
uHpOpManUH;
- TIPUHLIAIIB X METOIBI
Hay4HOTO HCCIICIOBAHNUS;
OCHOBBI PETHCTPALHH,
00pabOTKH, IPEACTABICHHS M
YHCIICHHBIX M IPapUuecCKuX mggiz:izi?c“e CTPYKTYPBI Ig (busuaeckux
JIaHHBIX, a TaK JKe Mpo- TPYKTYPHBIX OOBEKTOB
IPaMMHBIX CpeJ] UL OCY-
IIECTBIICHHS BBILIE MEpe-
YHCJICHHBIX MPOIIECCOB
cOopa | IpeICTaBICHHS
uHpOpMaNUH;
- METOANKY ITAaHHPOBAHHS
MHOTO(aKTOPHOTO
9KCIIEPHMEHTA
Ymers - IPUMEHSTH NoNydeHHble  [TeMbl 1abopaToOpHBIX padoT
3HaHUs I 00paboTKH, 1. MopenupoBanue 1uddy3un HaeaabHOTo ra3a yepe3 MOHOCIOHHYI0 MeMOpaHy
aHanm3a u cuHTe3a obme- 2. MonenupoBanue aupdy3un UIeaIbHOTO ra3a uepe3 MHOTOCIOHHYI0 MeMOpaHy
¢usmyeckoit nHpopmarmm; (3. Monenupoanuneupdy3HunoppakTaIbHOMyarperary
- IPEICTABIIATE MOJTy4IeH-
HbIC 3HAYCHUS U3MCPSICMBIX
apaMeTPOB C yIETOM I10-
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IPELIHOCTH U3MEPEHUIA;
J1eJIaTh COOOIEHUS U JIOK-
Tl Ha TeMy U3 00J1aCTH
(husHnUecKoro uccienoBa-
HUS,

- IeJIaTh COOOIIEHHS U
JIOKJIA/IBl HA TEMy U3 obJac-
TH QU3UYECKOTO UCCIIEI0-
BaHUSI;, U3JIaraTh HA pyc-
CKOM U HHOCTPAHHOM $I3bI-
Ke COJepKaHUE TPOYHTAH-
HOTO HJIM TIPOCITYIIAHHOTO
Marepraia Ha HHOCTPaH-
HOM $I3bIKE, HAYIHO-
TEXHUYECKOMN JINTEPATYPHI;
MPUMEHSATh METOBI H aJiro-
PHUTMBI IUTAHUPOBAHUS H
MMOCTAHOBKH (hH3HYECKOTO
IKCIIEPUMEHTA.

Bnaners

- COBPEMEHHOH HayuyHOH
rapaurMoi, HMeeT CHc-
TEMHOE IPE/ICTABICHHE O
JIMTHAMUKE Pa3BUTHS U3-
OpaHHOI 00JIaCTH HAYYHOH
U IpoeCCHOHANBHOM Jes-
TENBHOCTH;

- HaclleINEM OTeYECTBEH-
HOM Hay4YHOI MBICIH, Ha-
NIPaBJICHHOH Ha penIeHne
00IIeHayIHBIX TIPOOIIEM;

- CHOCOOHOCTBIO K aHAIIH-
3y, 0000meHnIo nHpopma-
MM, TTIOCTAHOBKE TIENIeH 1
BBIOOpPY MyTel UX JOCTU-
JKEHHS;

[Borpocs! U1t caMOIPOBEPKH:

1. Kakue monenu tpancriopTHO-1U((HY3HOHHOTO IepeHoca BB

3naere?

2. IlepeuncnuTe TOKH, BOHHKAOIIHE B IPHIIOBEPXHOCTHOM cJI0€ 00pasia mocie o0JIydeH sl €0 TOBEPXHOCTH JJIeK-
[TPOHHBIM ITyYKOM.

3. Kakue nporecchl CONPOBOX/IAI0T TPAHCIIOPT HOCUTENEH 3apsiia B 00Iy4eHHBIX MaTepuaiax?

4. O0BsicHATE (PU3HIECKYIO MOJIENb TPAHCIIOPTA MIEKTPOHOB B MaTepHaIe.

5. HazoBuTe 0cOOEHHOCTH HAHOCTPYKTYPHOTO COCTOSTHHSI, BIMSIONINE Ha IIPOLECCHI IIEPeHOca 3apsiia B MaTepraiax

3HaTh

OCHOBHBIE TIPUEMBI U M€~
TOJBI 00pabOTKH 0a3 MH-
topmanyn;

TIpHUHIMIIEL ¥ METO/IBI Ha-
YYHOTO HCCIICI0BAHHS;
OCHOBBI perucTpanyy,
00paboTKH, MPEICTABICHHS
YHCIICHHBIX U IPapUUECKUX
JTaHHBIX

[epedeHs TeM UL HOATOTOBKH K CEMHHAPCKUM 3aHSITHIM:

1. OcOOEHHOCTH MPUMEHEHHS METOZIOB aTOMHAS, MOJICKYJISIPHAS, 3 JJIEKTPOHHON CIIEKTPOCKOIHH.
2. Biusiave ned)eKToB Ha CIIEKTpHI.

3. OcOOCHHOCTH PETUCTPALINY U aHAIM3a CIIEKTPOB MPOITYCKAHMUS, OTPAKCHHS, PACCESTHHUSL.

4. TTonroroBka 00pa3LoB AJIs MPOBEICHUS aHAIH3A.

5. KauecTBEeHHBIH 1 KOJIMYECTBEHHBIN aHAIN3 COCTaBa IIOBEPXHOCTH TBEPIOTO Tela.

6. 3axon byrepa-bepa u ero anamms.

7. TloBepXHOCTHBIE (ha30BBIE NEPEXO/IBI.

8. MeToIbI HCCiIeIOBaHYS JMHAMUKH KPHCTAIUTMYECKOH PENIeTKH U MEeXaHH3Ma POCTa IUICHOK.
9. CtpoeHue TBepIbIX Tel o 3oMMepherbay.

10. DJIEeKTPOHHBIE TOBEPXHOCTHBIE COCTOSHUSL.

11. IToBepXHOCTHBIE MJIA3MOHBI.

00pazosamenbHOU NPOSPaAMMbL

IMozempoBaHHe KOIeOaTebHBIX COCTOS-
[HUH YTIIEpOJHBIX HAHOCTPYKTYD
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12.
13.
14.
15.
16.
17.
18.
19.

IToBepXHOCTHBIC MATHOHBI.

Meroauka 1 mpudOpbl AaTOMHON, MOJIEKYJISIPHOM U 3JIEKTPOHHOW CIIEKTPOCKOIHH.

IpoGaema co3nanust d3QPEKTHBHBIX BAKYYMHBIX YCTaHOBOK.

Dypbe-CreKTPOMETpHS.

MozenupoBanue KoseOaTelbHbIX CIIEKTPOB HaHO(PparMeHToB B pamkax nakera hiperchem.

Bo3smoxHOCTH MaTeMaTrdeckoro nakera hiperchem mo npo6iemam mat. MozennpoBaHusi.

Teopust ONTHYECKUX CIIEKTPOB B PAMKAX KJIACCHYECKOr0 MCIEPCHOHHOTO aHaJIN3a.

MozenupoBaHHe KoneOaTeIbHOrO CIIeKTPa HAHO(PPArMEHTOB B PaMKaX TEOPUH KJIACCHYECKOr0 AUCIIEPCH-

(OHHOT'O aHaJinu3a.

Ymers ITpuMeHsTh Momy4eHHsle  |[lepedeHb TeM Julst TOATOTOBKY J1a00PAaTOPHBIM 3a/[aHHsM:
3HaHU UL 00paboTKH,
aHaiM3a ¥ CUHTe3a odmie- 4. MonenupoBaHue CTPYKTYpbI U CBOMCTB 1-KOMIIOHEHTHBIX HAHOYACTHIL
¢msnueckoii nadopmary;  [5. MopenupoBaHue CTPYKTYPHI X CBOICTB 2-KOMIIOHEHTHBIX HAHOYACTHI]
IIPEICTaBIIAT TOJTyYeHHbIE (6. MozennpoBaHie CaMOOPTaHN3aIMK HAHOYACTHIT
3HAYEHUS] U3MEPSEMBIX 7. MopenupoBanue Auddy3un HaeaTbHOTo ra3a yepe3 MOHOCIOHHYI0 MeMOpaHy
apaMeTpoB ¢ yuéTom mo- (8. Monenupoanne uddy3nn HAEaNTbHOTO ra3a Yepe3 MHOTOCTIOHHY0 MeMOpaHy
IPEIIHOCTH H3MEpEHHIi; 9. MopgenupoBanueup Gpy3unnoppaxTaIbHOMyarperary
JIeJIaTh COOOIIEHUS U JJOK-
Jaziel Ha TeMy U3 obnacTn
(u3IIecKoro uccien0Ba-
HUS

Brnaners CoBpeMeHHOH Hay4HOH IMpumepHOE 3anaHue

TapagurMoun, UMeeT Ipea-
CTaBJICHUE O TUHAMHUKE
pasBUTHS H30paHHO 00-
JIaCTH HaY4HOI1 U mpodec-
CHOHAJIBHOM JIeITENbHOCTH;
Hanpasnennoii Ha pemenne
o0IIeHayYHBIX U o01Iede-
JIOBEUYECKHX 3a/1a4

[IpoBecTu aHAIN3 CIIEKTpa
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Puc. 1. Cnektpei andhdpyakoro oTpamerna obpasUos cTeknoyrnepoda (a), KOHLEHTPaLMOH-
HaA 33BWCMMOCTE MHTEHCHMBHOCTH KoneBaTensHoi Moasl Ez(b).

3HaTh

— METOBI HCCIICTOBaHUS
CTPYKTYpBI, COCTaBa U
(hu3UUECKUX CBOICTB TO-
BEPXHOCTH ¥ TOHKUX ILIe-
HOK;

— METOJIBI MOJTYYEHHUS
MIOJTyIIPOBOXHUKOBBIX
CBEPXTOHKHX IUICHOK;

— MeXaHU3MbI (POPMHUPOBA-
HUSI HAHOPAa3MEpHBIX
CTPYKTYp;

— ocobeHHoCTH (HOPMHUPO-
BaHUSI ATUTAKCHATBHBIX
HAHOPA3MEPHBIX CTPYKTYP;
— MPOLIECCHI Ha IOBEPXHO-
CTH TBEPJIBIX TEI;

— TEOPETHIECKHE OCHOBBI
3apO’XK/ICHUS U POCTa TITe-
HOK.

[IpuMepHbIe TeMbl LIl 00CYyIeHUS:

. Bimsnue noBepXHOCTH Ha paboTy MOIYIPOBOJHUKOBBIX IIPUOOPOB.
. Ilpupona noBepXHOCTHBIX IEKTPOHHBIX COCTOSIHUIA.

. MarHuTHbIE TOHKHE TICHKH.

. TloBepxHOCTHOE HATSKEHUE KUAKOCTH. KanmmuispHele siBIeHus.

. Dtanbl pa3BUTHS (PU3MKU TOBEPXHOCTH.

. PenTreHoBckas mudpakuus Ipy CKOMB3SIIEM I1aIeHUH JIydeil.

. Teopetmdeckne pacueTsl KPUCTAILIOTPAQHUI TOBEPXHOCTH.

. Onruyeckue CBOMCTBA MOBEPXHOCTH.

. MonexynspHO-TydeBast STUTaKCHS.

10. IloBepXHOCTHas Cerperamms.

11. ToBepxHOCTHBIE CBOMCTBA: KOHTAKTHBINM MOTEHIIMAT U pabOTa BBIXOJ.

O©oo~No o hswWNPRE

2.6. 3agaHne gna camocToATeNsHOMW paboThbl
1. Haiiti MHJeKChI II0CKOCTH, OTCEKAFOIIEH 110 KOOPAUHATHELH OCAM 3a-
naHHble oTpeskH. [locTpouTs NnonoxkeHHe IUIOCKOCTH B KyOHYecKoi suelike.
2. TocTpouTs III0CKOCTE € 3a/JAHHBIMK HHIIEKCAMH B KyOUUeckoil sueiike.
3. IlocTpouTh HAIPABIIEHHE C 3aJAHHBIMH HHIEKCAMH B KyOU4JecKoH sueiike.

[loBepXHOCTHBIE CBOMCTBA
KOH/ICHCHPOBAHHBIX CHCTEM

00pazosamenbHOU NPOSPaAMMbL
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4. IMocTpouTs IUIOCKOCTE € 38/JaHHBIMH HHJEKCAMH B siuelike rexcaro-
HAILHON CHHIOHHH.

Bapuanumst ycaosuil 3a0ay 018 caMoCmoametbHol patomst

Homep Homep 3agaun
BAPHAHTA 1 2 3 4
1 —1/2;00; 112 (112) [112] (1120)
2 —1/23 %3 3/4 (270) TI2 (1To0)
3 Vis ooz 1/2 [217) 112 {10To)
4 Va3 —3/d; 00 (171) [117] (To10)
5 o0; 1/3;-1/2 (371) [T12] (T100)
6 Y —1/2; 0 z11) m12] [o1T0)
7 s 203; =213 (012) T2 [0T10)
8 03 1/3; 1/6 (T22) [211] (TT20)
9 ~1/3; 1/2; (iT2) [zn] {Tz10)
10 Yy —1/2; 3/4 [2T1) [2T1] (T2T0)

[Ipumep 3ananus
[PacckakuTe O TpeX MeToJax paboThl AaTOMHO- CHJIOBOTO MUKPOCKOIIA — KOHTaKTHOM, OECKOHTaKTHOM, IOJIyKOH-
[TaKTHOM

Meroant pﬂﬁ()’l‘bl ATOMHO-CH/IOBOI'0 MHKpOCKONA

Cuna

KoHTaKTHem ﬁ
PEKMM
P accroaHue

U

OTTankueaHue

[10B EPXHOCTb

MpUT TREHKE

P examm
<«oBCTyKMBAHN A

Puc. 1.1.9. lNotenunan s3anmozeiicTBus 301u1a ¢ 00pasiom
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TG TCpRGIB AUTA U ATBARTA MR T RaDBiRUST

- KOHTPO/IbHbIC BONPOC! H 34/1a4H VIS IPAKTHYECKHX JAHATHI:

1. [Tnockocth oTcekaer Ha ocax koopauuar orpeskn §;=0,5, $=1.25, §=1.5 8
emHuLax pebep anementaproit sueiikn. Onpesennts uujiekcel Miuiepa 91oif miockocTH.

2 Haitrn unzexcel Muuiepa I10cKOCTH, NPOXOASIIEH Hepe3 Y3IOBbIE TOYKH
KPHCTAILIHYECKOl pelerku ¢ Koopankatamu x=9, x;=10, x:=30, ecim napamerpsl pewerku
a=3, b=5, c=6.

3; Paccuutath ¢ NOMOWBIO HHACKCOB MU/LIEPa PACCTOSHHS MEXKLY COCEIHHMH
kpucramyeckumu miockoctamu (100), (110), (111) s npusuusroit kyGnyeckoit sueiikn

4. [lycrs @ — jumua peGpa 0CHOBHOIO Ky0a rpaHeleHTPHPOBAHHON KyOuueckoii
pewerky. Kakoso paccrosuue ag mexcy Omuxaitummn aromamu 8 HK-pemerke?

5. [lycrs a — uimna pedpa ocHOBHOIO Ky0a 00beMOLEHTPHPOBAHHOI KyOHYeCKOit
pewerky. Kakoo paccrosuue ap mexay Ommxaiiummu aromamu 8 OLK-pewerke?

6. Onpefeants  4HCI0  ATOMOB 7y B ICMEHTAapHOI  fueiike  oKesesa,
KpHCTaLIM3ylowerocs B KyOuueckoii cicreme. PeGpo kyba a=0,286 nm, atoMHblil Bec Kkesea
A=55,84 r/monb, nnotHocts p=7.8- 10° ke’

VYmerb

— pemraTh MaTepHaIoBeIIe-
CKHE 3a/]a4H,

— BBINOJHATH KOJINYECT-
BEHHBIE OIIEHKH BEJIMIUHBI
3¢ }HeKTOB 1 XapaKTepPUCTH-
YECKUX MapaMeTpoB C yué-
TOM 0COOEHHOCTEH KpH-
CTaJIIMYECKON CTPYKTYPBI,
3NIEKTPOHHOTO ¥ (POHOHHO-
TO CIIEKTPOB, THIIA U KOH-
LEHTPAIMH JICTUPYIOIIHX
MIPUMECEN;

I[pHMepHBIE TeMbI /151 00CY/I€HHUS:

1. BiusiHME OBEPXHOCTHU Ha paboTy MOJIYHPOBOJHUKOBBIX IIPUOOPOB.
2. Ilpupozna MOBEPXHOCTHBIX MIEKTPOHHBIX COCTOSHHI.

3. MarHuTHbIC TOHKHE IICHKH.

4. TIoBepXHOCTHOE HATSHKEHHUE XKUAKOCTH. KanuiisipHble siBIeHUsL.

5. Dranbl pa3BUTHS (U3HKU TOBEPXHOCTH.

6. PeHTreHoBCKas qUPAKIHS IPU CKOIB3SIIEM [TaJeHHH JTyqeil.

7. TeopeTnyeckue pacuyeTbl KpUCTAIIOTpadrK MOBEPXHOCTH.

8. OnrHyeckue CBOMCTBA HOBEPXHOCTH.

9. MoneKynapHo-rydeBast STIUTaKCHL.

10. IToBepXHOCTHAs Cerperamus.

11. IToBepXHOCTHBIE CBOMCTBa: KOHTAaKTHBIN ITOTEHINAT U pabOTa BEIXOL.

2.6. 3apaHue anA caMocToATENLHOW PaboTh!

1. Haiiti uHeKChl IIOCKOCTH, OTCeKaoleil 110 KOOPAHHATHEIH OcsM 3a-
naxHele oTpeskH. [locTponTE HoIoKeHHE IIOCKOCTH B KYOHYeCKOH sueiike.

2. IocTpOouTh MI0CKOCTD € 3aJAHHBIMH HHICKCAMH B KyOHUecKoil sueiike.
3. Iocrpouts HanpagJieHHe ¢ 3aJaHHBIMU HHIEKCAMH B KyOHueckoil siueiike.




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

4. IMocTpouTs IUIOCKOCTE € 38/JaHHBIMH HHJEKCAMH B siuelike rexcaro-
HAILHON CHHIOHHH.

Bapuanumst ycaosuil 3a0ay 018 caMoCmoametbHol patomst

Homep Homep 3agaun
BAPHAHTA 1 2 3 4
1 —1/2;00; 112 (112) [112] (1120)
2 —1/23 %3 3/4 (270) TI2 (1To0)
3 Vis ooz 1/2 [217) 112 {10To)
4 Va3 —3/d; 00 (171) [117] (To10)
5 o0; 1/3;-1/2 (371) [T12] (T100)
6 Y —1/2; 0 z11) m12] [o1T0)
7 s 203; =213 (012) T2 [0T10)
8 03 1/3; 1/6 (T22) [211] (TT20)
9 ~1/3; 1/2; (iT2) [zn] {Tz10)
10 Yy —1/2; 3/4 [2T1) [2T1] (T2T0)

[Ipumep 3ananus
[PacckakuTe O TpeX MeToax paboThl aTOMHO- CHJIOBOTO MUKPOCKOIIA — KOHTaKTHOM, OECKOHTaKTHOM, IOJIKOH-
[TaKTHOM

Meroant pﬂﬁ()’l‘bl ATOMHO-CH/IOBOI'0 MHKpOCKONA

Cuna

KoHTaKTHem ﬁ
PEKMM
P accroaHue

U

OTTankueaHue

[10B EPXHOCTb

MpUT TREHKE

P examm
<«oBCTyKMBAHN A

Puc. 1.1.9. lNotenunan s3anmozeiicTBus 301u1a ¢ 00pasiom




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

IInanupyemvie pesynvmamul 00yyenus

CmpyKkmypHblil 31eMeHm
06pazoeamenbHol NPo2PaMMbl

TG TCpRGIB AUTA U ATBARTA MR T RaDBiRUST

- KOHTPO/IbHbIC BONPOC! H 34/1a4H VIS IPAKTHYECKHX JAHATHI:

1. [Tnockocth oTcekaer Ha ocax koopauuar orpeskn §;=0,5, $=1.25, §=1.5 8
emHuLax pebep anementaproit sueiikn. Onpesennts uujiekcel Miuiepa 91oif miockocTH.

2 Haitrn unzexcel Muuiepa I10cKOCTH, NPOXOASIIEH Hepe3 Y3IOBbIE TOYKH
KPHCTAILIHYECKOl pelerku ¢ Koopankatamu x=9, x;=10, x:=30, ecim napamerpsl pewerku
a=3, b=5, c=6.

3; Paccuutath ¢ NOMOWBIO HHACKCOB MU/LIEPa PACCTOSHHS MEXKLY COCEIHHMH
kpucramyeckumu miockoctamu (100), (110), (111) s npusuusroit kyGnyeckoit sueiikn

4. [lycrs @ — jumua peGpa 0CHOBHOIO Ky0a rpaHeleHTPHPOBAHHON KyOuueckoii
pewerky. Kakoso paccrosuue ag mexcy Omuxaitummn aromamu 8 HK-pemerke?

5. [lycrs a — uimna pedpa ocHOBHOIO Ky0a 00beMOLEHTPHPOBAHHOI KyOHYeCKOit
pewerky. Kakoo paccrosuue ap mexay Ommxaiiummu aromamu 8 OLK-pewerke?

6. Onpefeants  4HCI0  ATOMOB 7y B ICMEHTAapHOI  fueiike  oKesesa,
KpHCTaLIM3ylowerocs B KyOuueckoii cicreme. PeGpo kyba a=0,286 nm, atoMHblil Bec Kkesea
A=55,84 r/monb, n1oTHOCTL /)-7.8-]0: K/,

Bnaners

— CTaHJAPTHOM TEPMHHOJIO-
rHUeil, onpeeNIeHusIMU 1
0003HAYCHUSAMH;

— MeTo/IlaMH 0OOCHOBaHHO-
ro BbIOOpa MCCIIeI0BATENb-
CKOTO 000pyI0BaHMS,
oreHKol Y peKkTHBHOCTH
€ro paboThl U aJJIeKBATHO-
CTH MOCTABJICHHOW KOH-
KpETHOMH 3ajaye;

I[pHMepHBIE TeMbI /151 00CY/I€HHUS:

1. BiusiHME OBEPXHOCTHU Ha paboTy MOJIYHPOBOJHUKOBBIX IIPUOOPOB.
2. Ilpupozna MOBEPXHOCTHBIX MEKTPOHHBIX COCTOSHHMI.

3. MarHuTHbIC TOHKHE IICHKH.

4. TIoBepXHOCTHOE HATSHKEHHUE XKUAKOCTH. KanuiisipHble siBIeHUsL.

5. Dranbl pa3BUTHS (QU3HKU TOBEPXHOCTH.

6. PeHTreHoBCKas qUPAKIHS IPU CKOIB3SIIEM [TaJeHHH JTyqeil.

7. TeopeTnyeckue pacyeTbl KpUCTAIIOTpadrK MOBEPXHOCTH.

8. OnrHyeckue CBOMCTBA HOBEPXHOCTH.

9. MoneKynapHo-rydeBast STIUTaKCHL.

10. IToBepXHOCTHAs Cerperamus.

11. IToBepxXHOCTHBIE CBOMCTBa: KOHTAaKTHBIN ITOTEHINAT U PabOTa BBIXOL.

2.6. 3apaHue anA caMocToATENLHOW PaboTh!

1. Haiiti uHeKChl IIOCKOCTH, OTCeKaoleil 110 KOOPAHHATHEIH OcsM 3a-
naxHele oTpeskH. [locTponTE HoIoKeHHE IIOCKOCTH B KYOHYeCKOH sueiike.

2. IocTpOouTh MI0CKOCTD € 3aJAHHBIMH HHICKCAMH B KyOHUecKoil sueiike.
3. Iocrpouts HanpagJieHHe ¢ 3aJaHHBIMU HHIEKCAMH B KyOHueckoil siueiike.




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

4. IMocTpouTs IUIOCKOCTE € 38/JaHHBIMH HHJEKCAMH B siuelike rexcaro-
HAILHON CHHIOHHH.

Bapuanumst ycaosuil 3a0ay 018 caMoCmoametbHol patomst

Homep Homep 3agaun
BAPHAHTA 1 2 3 4
1 —1/2;00; 112 (112) [112] (1120)
2 —1/23 %3 3/4 (270) TI2 (1To0)
3 Vis ooz 1/2 [217) 112 {10To)
4 Va3 —3/d; 00 (171) [117] (To10)
5 o0; 1/3;-1/2 (371) [T12] (T100)
6 Y —1/2; 0 z11) m12] [o1T0)
7 s 203; =213 (012) T2 [0T10)
8 03 1/3; 1/6 (T22) [211] (TT20)
9 ~1/3; 1/2; (iT2) [zn] {Tz10)
10 Yy —1/2; 3/4 [2T1) [2T1] (T2T0)

[Ipumep 3ananus
[PacckakuTe O TpeX MeToax paboThl aTOMHO- CHJIOBOTO MUKPOCKOIIA — KOHTaKTHOM, OECKOHTaKTHOM, IOJIKOH-
[TaKTHOM

Meroant pﬂﬁ()’l‘bl ATOMHO-CH/IOBOI'0 MHKpOCKONA

Cuna

KoHTaKTHem ﬁ
PEKMM
P accroaHue

U

OTTankueaHue

[10B EPXHOCTb

MpUT TREHKE

P examm
<«oBCTyKMBAHN A

Puc. 1.1.9. lNotenunan s3anmozeiicTBus 301u1a ¢ 00pasiom




CmpyKkmypHblil 31eMeHm CmpyKkmypHblil 31eMeHm
'PYKIYp ITnanupyemvle pesyivmamot 00yUeHUs 'PYKIYP .
KoMnemenyuu 06pazoeamenbHol NPo2PaMMbl

TG TCpRGIB AUTA U ATBARTA MR T RaDBiRUST
- KOHTPO/IbHbIE BOIPOCH! 1 3a1a4H /1S NPAKTHHECKHX 3aHATHIA:
1. [Tnockocth oTcekaer Ha ocax koopauuar orpeskn §;=0,5, $=1.25, §=1.5 8
eHLax pebep emenTapHoit sueitki. Onpeennts uujekcs Miuiepa 310it WI0CKOCTH,

2 Haitrn unzexcel Muuiepa I10cKOCTH, NPOXOASIIEH Hepe3 Y3IOBbIE TOYKH
KPHCTAIUIMYECKOI peweTkn ¢ koopauHatamu x;=9, x=10, x3=30, ecin napamerpsl pewerxi
a=3, b=5, c=6.

3; Paccumtarh ¢ nOMOUIBIO MHAEKCOB MuiLIepa PacCTOAHHA MEAILY COCEAHHMH
kpucramyeckumu miockoctamu (100), (110), (111) s npusuusroit kyGnyeckoit sueiikn

4. [lycrs @ — jumua peGpa 0CHOBHOIO Ky0a rpaHeleHTPHPOBAHHON KyOuueckoii
pewerky. Kakoso paccrosuue ag mexcy Omuxaitummn aromamu 8 HK-pemerke?

5. [lycrs a — uimna pedpa ocHOBHOIO Ky0a 00beMOLEHTPHPOBAHHOI KyOHYeCKOit
pewerky. Kakoo paccrosuue ap mexay Ommxaiiummu aromamu 8 OLK-pewerke?

6. Onpenennts  4MCAO  ATOMOB 7). B JICMEHTApHOH  Aueiike  Kenesa,

KpHCTaLIM3ylowerocs B KyOuueckoii cicreme. PeGpo kyba a=0,286 nm, atoMHblil Bec Kkesea
A=55,84 r/monb, nnotocts p=7,8-107 kr/ar.

3Hath OcHOBHEIE IPUEMEI M Me-  |Bompocs! Tecta « OCHOBHBIE YpaBHEHHS TUHAMUKH CILTOLIHOI Cpembh»
TOBI 00pabOTKH 6a3 HH- 1. Uro nokas3bIBaeT ypaBHEHUE HEPA3PHIBHOCTU?
hopmarym; 2. Kaxk u3 ypaBHEeHHS HEpa3pbIBHOCTH ITOTY4YaeTCsl yCIOBHE HEC)KUMAEMOTO JIBIKECHHUS ?
IMpuHIMNOE 1 MeTOB! HA- (3. Yro Taxoe MaccoBas cuiia?
YYHOT'O HCCIIEI0BAHUS; 4. IToyemy BHYTpEHHHE CUJIBI IPEJCTABIISIOTCS KAK MHTETPaJl 110 3aMKHYTOW IIOBEPXHOCTU?
OCHOBBI PETHCTPALHN, 5. Yro Takoe BEKTOPHI U TEH30p HANPSDKSHUN?
00paboTKH, IpeIcTaBIeHUs (6. Kaxk BnmsroT ycmoBust paBHOBECHS TBEPJIOTO TeJla Ha CBOHCTBA CHMMETPHH TEH30pa HATIPSDKEHUN?
YHCJICHHBIX U rpauuecKkux |[7. YTo0 Takoe IJaBHbIC HANPSDKEHUS U TJIaBHbIE IIOMAIKN? .
. |YpaBHEHHS CILUTOIIHON Cpebl
JTaHHBIX, @ TaK e Ipo- 8. KakoB cMmblc amnncona HanpsokeHni?
IpaMMHBIX cpef Uit ocy- (9. Yro TaKoe IIOTHOCTh KHHETHYECKOH SHEpIHH U INIOTHOCTh ITOTOKA SHEPTHH?
LIECTBIICHUS BBIIIE MEpe- 10. B dem coctout hu3uueckuii cMpic BekTopa YMoBa-IloitHtrHra?

YUCJICHHBIX MPOLIECCOB
cOopa | peCTaBICHHS
uHOOPMALINN; METOIUKY
[UIAHAPOBAHHST MHOTO(AK-
TOPHOTO SKCIIEPHMEHTA




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

IInanupyemvie pesynvmamul 00yyenus

CmpyKkmypHblil 31eMeHm
06pazoeamenbHol NPo2PaMMbl

Koutpoabubie Bonpocs!

1. CxansipHble M BEKTOPHbIC BE/IHYHHBI, HX CBOHCTBA H OTJIHYHS.

2. Ten3opa, Ha30BHTE OCHOBHBIE CBOHCTBA KOMIIOHEHTOB TeH30pa Ae(opmartuii.

3. [lpuBeauTe NpHUMEpBl CKAISPOB, BEKTOPOB M TEH30POB, PACCMATPHBAEMBIX B
MEXaHHKe CIUIOLIHOI Cpejibl.

4. 3anuunTe ypaBHEHHE HEPA3PLIBHOCTH CILIOWHON cpeasl. Kakoit 3akoH
COXpaHeHHs 310 ypaBHeHue orpaxkaer? [loscHHTe CMBICH BeIHYHH, BXOAALIMX B
ypaBHEHHe.

5. Kak onpeienistoTcst 110J1HbIe MPOH3BOAHbIE 110 BPEMEHH CKAISPOB H BEKTOPOB?

6. BBeuuTe NOHATHS IPAJMEHTA, IHBEPreHIMH H POTOpA.

6. 3anuumTe CBA3b KOMIOHEHTOB BEKTOPA IIEPeMEILICHHs U TeH30pa JedopMaliuii.

7. Coornomenns Ko, ykaxute ux konnuectso. Kakue BeJHUHHBI CBA3BIBAKOT 3TH
COOTHOLIEHH?

8.Kak onpenensiorcs  KOMINOHEHTbl — TeH30pa  ckopocreil  jedopmaumii?
Ccopmymmpyiite cBoiicTBa 3TOr0 TeH30pa.

9. Jlaiite nousTus Aeuaropa aedopmaliuii u eBrnatopa ckopocteii aedopmanuii.

10. 3anummre coorHomennss Cen-Benmnana, ykaxure X konmuectBo. Kakoe
CBOICTBO TeH30pOB Aedopmaluii 1 ckopocteii Aedopmarmii OHK OTpakaoT?

11. Jlaiite onpejeneHHe OCHOBHBIX JHHAMHYECKHX XapPAaKTEPUCTHK MEXaHHKH
CIUIOLIHOM CPeJibl, B TOM YHCIIE TEH30pa HANPSKEHHUI.

12. 3anumnTe ypaBHEHHs JIBHKEHHS CIUIOIIHON Cpe/bl, YKOKHTE KOJIHYECTBO
I ypasHenuii. Kakoii (u3nueckuii 3aK0H OTPaKalOT ypaBHEHHs ABHAKEHHS?

13 Uta 2HAUNT NOCTNOUTE MATEMATHUACKVIO MOTTETR 2anauu’?
3apanue. s TorumBa (apesecwna, topd, NpHPOAHBIE Ta3, KaMeHHBIH Yroib)

OIlpeie/INTe TEMIIEPaTypy FOPEHHs CO CIIeAYIOLIHMH HCXOAHBIMH JAHHBIMH:
— HauasbHas Temmeparypa f, = 20; 25; 30 °C;
— BIaxHOCTL Bo3ayxa d = 0,01; 0,02; 0,03 M3 / h.[3;
— u30bITOK moaaun Bozayxa o = 1,1: 1,2;1.3; 1,4;
— notepy oT noctynawomero terna x(%) =3:4; 5, 6; 7.

CocTas TOIUIMB B3aThL W3 Tabn. 10.




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

CocTag TONIMB roproveii Macchl

o Cocras roproueii Maccel

Tonmso C n 0 N S
JlpeBecnna 51 6 42,6 0,5 -
Topd 58 6 33 2,5 -
Bypsiit yrons 64-77 4-6 15-25 1 0,5-7,5
JUTHHHOTUIAMEHHBIH 75-80 56 10-14 1,5 0,5-7
Toummii 88-90 | 445 3-4 1,5 1-3
AHTpauut 90-93 24 24 1 0,5-2
I'oproune cnaHub 60-75 79 10-17 1 5-15
Maszyr 86-88 | 10-10,5] 0,5-0.8 | 0,508 | 0,5-3

Ymersb

IIpuMeHATH HOTy4eHHbIE
3HaHU UL 00paboTKH,
aHanM3a ¥ CHHTe3a o0Ie-
(husnueckoii HHGOpMALUH;
IpexacTaBisTh HOMyYCHHbBIE
3HAYCHHS H3MEPSEMbIX
TapaMeTpoB ¢ Y4ETOM I0-
IPEIIHOCTH H3MEPEHHIA;
JleTaTh COOOIEHHS H IOK-
JIa/ibl Ha TEMY U3 001aCTH
(hU3HYECKOro HCCie0Ba-
HHSI; U371araTh Ha PyCCKOM
U NHOCTPAHHOM SI3bIKE
coyiep)KaHue MPOYMTAHHOTO
WIIH TIPOCITYIIAHHOTO MaTe-
puaa Ha HHOCTPAHHOM
sI3bIKE, HAYYHO-
TEXHUYECKOIT JINTEPaTypbI;
HPUMEHSATh METOIBI M aJIro-
PHUTMBI ITAHUPOBAHUS 1
MIOCTaHOBKH (PU3HYECKOTO
9KCIIEPHMEHTA.

Bonpocs! Tecta «OCHOBHBIE YPaBHEHHS IMHAMUKH CIUIOLIHON CPEIbI»

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Yro moka3pIBaeT ypaBHEHHE HEPa3pPEIBHOCTH?

Kax n3 ypaBHeHUs HEpPa3pBIBHOCTHU MOTY4AETCs YCIOBUE HEC)KIMAEMOTO JIBUKCHUS?

Yto Takoe MaccoBas cuia?

Tlouemy BHYTpeHHHE CHIIBI TIPEJICTABIIAIOTCS KaK HHTETPa 10 3aMKHYTOH TIOBEPXHOCTH?

Yro TaKOe BEKTOPBI U TEH30DP HAIPSIKEHUH?

Kak BiusIOT ycI10BUSI pAaBHOBECHS TBEPOrO TEIa Ha CBOMCTBA CHMMETPUH TEH30pa HANPSHKEHUN?
Yro Takoe IIIaBHbIE HANPSKEHUS M TJIABHBIE TITOMA/KU ?

Kakos cmplcn anunconia HanpskeHni?

YTo TaKkoe MIOTHOCTh KHHETHYECKOH SHEPTHH U TIFIOTHOCTH TIOTOKA SHEPTHUH?

B uem cocrout dusnuecknii cmpicn BekTopa YMoa-IloitaTrATa?




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

IInanupyemvie pesynvmamul 00yyenus

CmpyKkmypHblil 31eMeHm
06pazoeamenbHol NPo2PaMMbl

KouTpoabHbie Bonpocst

1. CkasisipHble H BEKTOPHBIE BE/IHUYHHBL, HX CBOHCTBA H OTIHYHS.

2. Ten3opa, Ha30BHTE OCHOBHBIE CBOHCTBA KOMIIOHEHTOB TeH30pa AeopMaLiiii.

3. Ilpuseaure npHMepsl CKAISPOB, BEKTOPOB M TEH30POB, PaCCMATPUBAEMBIX B
MEXaHHKe CILIOLIHOI Cpe/ibl.

4. 3anuuMTe  ypaBHEHME HEPA3PHLIBHOCTH CIUIOMWHOH cpexsl. Kakoii  3akon
COXpaHeHHs 310 ypasHenue orpaxaer? [loscHHTE CMbICH BENHYHMH, BXOJALX B
ypaBHeHHe.

5. Kak onpeiensiiorcst no/Hble NPOH3BO/IHBIE 110 BPEMEHH CKA/IAPOB H BEKTOPOB?

6. BBejwuTe NOHATHA IPaHEeHTa, AMBEPIEHLIHH H POTOPA.

6. 3anuunTe CBA3b KOMIIOHEHTOB BEKTOPA MIEPEMEILEHHS i TeH30pa JeopMaLiii.

7. Coorrowenns Koum, ykakute ux konnuecrso. Kakue BeJHUMHbI CBA3BIBAIOT ITH
COOTHOLIEHNS?

8. Kak  onpexensiorcs  KOMIOHEHThl — TeH3opa  ckopocreil  Jedopmarwmii?
Cdpopmympyiite cBOICTBA ITOrO TEH30pa.

9. Jlaiire nonsiTHs AeBnaropa Aedopmatiiii H 1eBHaTOpa ckopocTeii AeopMmariuii.

10. 3anuumre coorHowenns Cen-Benmana, ykamure ux konmuecrso. Kakoe
CBOHCTBO TEH30POB AehopMaLiHii 1 ckopocTeii aeopMaLii OH OTpaxkatoT?

11. Jlaiite onpee/ieHHe OCHOBHBIX JHHAMHUECKHX XapAKTEPHCTHK MEXaHHUKH
CIUIOUIHOM CPE/Ib, B TOM YHCIIE TEH30pa HANPSKEHHII.

12. 3anuunre  ypaBHEHHs JBHAKCHHS CIUIOIHON CPEbl, YK&KHTE KOJIHYECTBO
ypasHeHuii. Kakoii (u3nueckuii 3aKoH 0TpakaloT ypaBHeHHs JBHKeHHS

13 Ut 2HAUMT NOCTROUTR MATEMATHUSCKVIO MOTETTR 2a1auu?
3apanue. g Torumsa (ApesecuHa, Topd, NPHPOAHLIL a3, KAMEHHBIH Yroib)

OIIPEJIE/INTE TEMIIEPATYPY FOPEHHS CO CIICAYIOLIMMH HCXOIHBIMH JIAHHBIMH:
— HauasbHas Temmeparypa f, = 20; 25; 30 °C;
— BnaxHocTh Bo3ayxa d = 0,01; 0,02; 0,03 1\13 / n.(3;
— u30bITOK moaaun Bozayxa o = 1,1: 1,2;1.3; 1,4;
— notepy ot noctynawomero terna x(%) =3:4; 5, 6; 7.

CocTas TOIUIMB B3aThL W3 Tabn. 10.




CmpyKkmypHblil 31eMeHm

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm

KOMnemeHyuu 00pazoseamenvHOl NPOPAMMbL
CocTag TONIMB roproveii Macchl
o Cocras roproueii Maccel
Tonmso C n 0 N S
JlpeBecnna 51 6 42,6 0,5 -
Topd 58 6 33 2,5 -
Bypsiit yrons 64-77 4-6 15-25 1 0,5-7,5
JUTHHHOTUIAMEHHBIH 75-80 56 10-14 1,5 0,5-7
Toummii 88-90 | 445 3-4 1,5 1-3
AHTpauut 90-93 24 24 1 0,5-2
I'oproune cnaHub 60-75 79 10-17 1 5-15
Mazyr 86-88 | 10-10,5] 0.5-0.8 | 0,5-08 | 0,5-3
Bnaners CoBpeMEHHOW Hay4YHOH Bonpocs! Tecta «OCHOBHBIE YpaBHEHHS AMHAMUKH CIUIOIIHOM CPEJIbI»
[apaurMoi, cucteMHsiM 21, Yro moka3pIBaeT ypaBHEHHE HEPa3pPEIBHOCTH?
NPEICTABICHNEM O IWHA-  [22. Kax n3 ypaBHeHUs Hepa3pBIBHOCTU MOTY4aeTCs yCIOBUE HECKHMAEMOTO IBIKEHUS?
MHKE pa3BUTHs H30bpanHon [23. Yro takoe maccoBas cuna?
o0JacTH Hay4HOH M mpo- 24. Tlouemy BHYTpeHHHE CHIIBI TIPEJICTABIIAIOTCS KaK HHTETPa 10 3aMKHYTOH TIOBEPXHOCTH?
(eccuonanbHoOif nesrens-  [25. Yro Takoe BEKTOPHI U TEH30p HANPSDKSHUN?
HOCTH; 26. Kak BiusIOT yCcII0BUSI pABHOBECHS TBEPOrO TEIa Ha CBOMCTBA CHMMETPUH TEH30pa HANPSHKEHUN?
Hacnennem otedecTBeHHON [27. Yro Takoe IIIaBHbIE HANPSKEHUS M TJIABHBIE TITOMA/KU ?
1 3apyOeXHOI HayqHOI 28. Kakos cmplcn anunconia HanpskeHni?
MBICITH, HAIPaBJICHHOH Ha  [29. YT0 Takoe MIOTHOCTh KUHETUYECKOH YHEePTUH U ITIOTHOCTh OTOKA YHEprun?
pemenne obmeHayaneix - [30. B uem cocrout dusnuecknii cmpicn BekTopa YMoa-IloitaTrATa?

0O0IIIEYEIIOBEUECKHX 33134




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

IInanupyemvie pesynvmamul 00yyenus

CmpyKkmypHblil 31eMeHm
06pazoeamenbHol NPo2PaMMbl

KontpoabHbie Bonpocst

1. CkanspHble M BEKTOPHbIC BEJIHYHHBI, HX CBOHCTBA H OTIIHYHS.

2. Ten3opa, Ha30BHTE OCHOBHBIE CBOHCTBA KOMIIOHEHTOB TeH30pa Jeopmartmii.

3. [lpuBesTe npUMEpbl CKAISAPOB, BEKTOPOB H TEH30POB, PACCMATPHUBACMBIX B
MEXaHHKe CILIOWHOM Cpe/ibl.

4. 3anummMTe  YpaBHEGHHE HEPA3PBLIBHOCTH CIUIOWHOH cpexasl. Kakoii  3akon
COXpaHeHHs 3T0 ypasHenue orpaxaer? [loscHHTE CMBICA BEIMUHH, BXOJAIIMX B
YpaBHEHHE.

5. Kak onpeies110Tcs noHble NPOH3BO/IHbIC 110 BPEMEHH CKAJIAPOB H BEKTOPOB?

6. Beejiute NOHATHA IpajMeHTa, IMBEPICHLHH H POTOpA.

6. 3anuumTe cBA3b KOMIIOHEHTOB BEKTOPA IIEPEMEIeHHs 1 TeH30pa JedopMmariuii.

7. CoorHowmenus Koum, ykaxute ux koimuectso. Kakue BeJHUHHBI CBA3BIBAKOT ITH
COOTHOIIEHHS?

8.Kak  onpene/nsiorcs  KOMIOHEHTl — TeH30pa  cKopocteit  jedopmaumii?
Cchopmyanpyiite CBOHCTBA ITOr0 TEH30pa.

9. Jlaiite nousTHs AeBHaTopa AeopMalliii U IeBHATOPA CKOpOCTeil edopmaLmii.

10. Banummre coorsomenns Cen-Bennana, ykaxure ux konmuecrso. Kakoe
CBOICTBO TEH30pOB Je(hopMaliHii 1 ckopocTeil Aedopmaliuii oHl oTpakaroT?

11. Jlaiite onpejie/ieHHe OCHOBHBIX JIHHAMHYECKHX XapaKTEPHCTHK MEXaHHKH
CIUIONIHOH CPEJIbl, B TOM YHC/IE TEH30PA HANPSKEHHIA.

12. 3anuimnTe ypaBHEHHMs JIBHKEHHS CIUIOLIHOH Cpe/ibl, YKOKHTE KOJIHYECTBO
ypaBHenHid. Kakoil (pu3nueckuii 3aK0H OTPaKalOT ypaBHEHHS JBHKEHHSA?

13 Uta 2mauuT nocTouTL MATEMATHUSCKVIN MOTENE 22nauu?
3apamme. Jis Tonnmsa (ApesecHHa, TOp(), NPHPOHBIN ra3, KAMEHHBI Yroib)

onpelelInTe TEMIIEPATYPY FOPCHHA CO CNEAYIOLHMH HCXOIHBIME JAHHBIMH:
— HavabHas Temneparypa £, = 20; 25: 30 °C;
— BIIKHOCTL Bo3ayxa d = 0,01; 0,02; 0,03 M] /MJ;
— u30bITOK nojaun Bo3ayxa o = 1,1: 1,2:1.3; 1.4;
— noTepH oT noctynatomero tenna x{(%) =3; 4; 5; 6; 7.
Cocrag ToMmB B34Th 13 Tabm. 10.

CocTae TOILIHB FOPEOYCH MacChl

Cocrag roprodeii Macch!
C H (9] N S

Tommmso

Jlpesecuna 51 6 42,6 0,5 —

Topd) 58 6 33 25

Bypslii yroins 64-77 4-6 15-25 1 0,5-7,5

ik it 75-80 5-6 10-14 1.5 0.5-7

Toumii 88-90 | 445 34 1,5 1-3

AHTpaLHT 90-93 2-4 2-4 1 0,5-2

loproune ciais 60-75 -9 10-17 1 5-15

Masyr 86-88 | 10-10,5 | 0,5-0,8 | 0,5-0,8 | 0,5-3

3HaTh

OCHOBHBIE METO/IBI UCCIIe-
JIOBaHHMs TPOIIECCOB B3au-
MOJICHCTBHS DIIEKTpOMAr-

HUTHBIX BOJIH CO Cpeoit

1.
2.
3.

ITonsiTHe CIONCTO-HEOTHOPOAHOM Cpesbl.
VYrioBble 3aBUCUMOCTH KO3 (pdunmenTa orpaxkenus uisare 1 TM BoH.
Merox MaTpul epeHoca i pacuéra KodpUIHEHTOB OTPpaXKeHHsI, IPOXOXKACHHUS U MOTJIOMICHUS JIEKTPO-

MarHUTHBIX BOJI OT CJIIOUCTO-HEOJHOPOIHON CPEIIbI.

4.

H

5.

Htepanuonnslii MeTos pacyéTa KO3(Q(PUINEHTOB OTPAXKEHNUS, IIPOXOXKICHHS U IOTTIOMCHHS IeKTpOMar-
WUTHBIX BOJIH OT CUCTEMBI IIOCKO-TIapalIebHBIX CIIOEB.
YacToTHBIC 3aBUCHMOCTH KO3()(PUITMEHTOB OTPAXKCHHUS U HOTJIOMICHHUSI OT INIOCKOH TPaHUIBI pasfena cpe,

IB3anmopeiicTBIE 3IIEKTPOMAarHUTHBIX BOJIH
B MATHUTOYNOPSIOUCHHBIX U HEOJHOPOI-
HBIX cpenax




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

[10CKONapaulebHOM IIIaCTUHBI (CJI0s1) U CHCTEMBI INIOCKOApalIeNIbHBIX CI0EB.

6. B3aumozeiicTBre dIEKTPOMArHUTHOM BOMNHBI ¢ heppomarHeTukoM. Ypasuenue Jlannay-Jlupmmna. Marau-
[roympyras cBsi3b. CHIHHOBBIE BOJHEL

IMpuMepHbIe NPaKTHYECKHE 32JaHUS U JOMOTHHTEIbHbIE BOIPOCHI 151 JK3aMeHa:

- ITocTpoUTh aIropuTM peIIeHHs 3a/[a4l OTPAXKECHUS 3IEKTPOMATHUTHBIX BOJIH OT CIIOMCTO-HEOJHOPOIHOMN CPEIbl
COTJTaCHO MTEPAIIHOHHOMN CXeMe.

- Onumcatp crioco0 perieHus 3aj1a4y oTpaxeHns OIMB oT He0HOPOIHOH IUIACTUHBI METOJIOM MaTpPHUIL IIEPEHOCa.

- CKOJIBKO YpaBHEHHI OyJIeT coJiep)kaTh CUCTEMA IPAHUYHbIX YCIOBUH, HAaKJIa{bIBAEMbIX Ha BEKTOpA HAINPSKEHHO-
CTH M MHTYKIIMH DJIEKTPHIECKOr0 U MarHUTHOTO IOJISH JUISl CHCTEMBI U3 IISTH IIOCKONapaUIeNIbHBIX CIIOEB?

- CpaBHUTB pe3yJIbTaThl peLICHUS 33/1a4u oTpaxkeHHs DMB oT riacTuHbl U Bpems, 3aTpaynBaeMoe Ha pacuér. Ka-
KOii anroput™ pacuéra Hanbosee dddexTrBen?

[MpuMepHbIe MPaKTHYECKHE 3aJaHUSA /s IK3aMeHa:

- Paccuurath TONIMHY POCBETIIAIOIIETO ITOKPHITUS, KOTOPOE HY’KHO HAHECTH Ha CTEKIIO ¢ KOd((UIIMEHTOM mpe-
itomieHust 1.5 B onTHYECKOM IHana3oHe, ey KodpQUmueHT npenomieHus nokpetas 1,3. YactoTy anexTpomar-
HUTHOMW BOJIHBI IPUHATH PABHOM YaCTOTE, COOTBETCTBYIOLIEH 3€JIEHOMY 1IBETY.

- Paccuurath TONIMHY IPOCBETIIAIOIIETO ITOKPBITUS, KOTOPOE HY’KHO HAHECTH Ha CTEKIIO ¢ KOd((UIIMEHTOM mpe-
iltomieHust 1.4 B onTHYECKOM IHana3oHe, ey Kod(pQUIUeHT nmperoMIeHus MOKpeITHs 1,7. YacToTy 21eKkTpoMar-
HUTHOMW BOJIHBI IPUHATH PABHOM YaCTOTE, COOTBETCTBYIOLIEH 3€JIEHOMY LIBETY.

- Paccuurarh TONIMHY IPOCBETIISAIOIETO ITOKPBITUS, KOTOPOE HY’KHO HAHECTH Ha CTEKIIO ¢ KOd((UIIMEHTOM mpe-
ltomieHHst 1.6 B oNTHYECKOM IHana3oHe, ey KodpQUIueHT npenomieHus nokpetas 1,3. YactoTy anekTpomar-
HUTHOM BOJIHBI IPUHATH PABHOM 4acTOTE, COOTBETCTBYIONIECH KPACHOMY IIBETY.

- PaccunTtarh TONMIMHY OPOCBETAIONIEI0 HOKPBITHS, KOTOPOE HYXKHO HAHECTH HA CTEKJIO ¢ KO3 GUIIMEHTOM TIpe-
itomieHHs 1.3 B ONTHYECKOM JHana3oHe, ey Kod(QUIHEHT MpeoMIeHHs MOKPHITHS 2. YacTOTy dJIeKTpOMarHHT-
[HO BOJIHBI IPUHATH PABHOM 4aCTOTE, COOTBETCTBYIOIIEH 3€IEHOMY IBETY.

YMets

O06cyxaath crocoobl 3¢-
(heKTUBHOTO pemeHHs
3a/1a4 OTPaKeHUs, IPOXOXK-
JICHHUS ¥ TIOTJIOIICHHS DIIEK-
TPOMarHUTHBIX BOJH OT
CJIOMCTO-HEOTHOPOIHBIX
cpen

7. ITonsATHE CIONCTO-HEOTHOPOAHON CPEAbI.

8. YrnoBeie 3aBucHMOcTH KoddunmenTa orpaxenus uiste 1 TM BomH.

9. Merox MaTpuIl nepeHoca st pacuéra Ko3(QQUIIIEeHTOB OTPaXKEHHs, IIPOXOXKACHHS 1 MOTJIONMIEHHS JIEKTPO-
MarHUTHBIX BOJI OT CJIOUCTO-HEOJHOPOIHON CPEIbI.

10. HWrepanmonnsii MeTos pacyéra Ko3(QQHIIMEeHTOB OTpaXKeHH s, TPOXOXKICHHUS H TOTIIOEHNS dIeKTpoMar-
HUTHBIX BOJIH OT CHCTEMEI IIJIOCKO-TIApaIENbHBIX CIIOEB.

11. YacToTHbIE 3aBHCUMOCTU KO3(Q(GUIIHEHTOB OTPaXKeHNs M OIJIOIEHHS OT INIOCKOH IPaHHIIBI pa3jena cpex,
MIOCKOMapaIebHON TUIACTHHBI (CJI0ST) ¥ CHCTEMBI TIOCKOITapalIeNbHbIX CIIOEB.

12. BzanmoeiicTBre 31I€KTpOMAarHUTHON BOJHBI ¢ (heppomarHeTukoM. Y pasHenne Jlannay-JIusmmma. Marau-

[roympyras cBsi3b. CIHHOBBIE BOIHBL

[puMepHbIe MPaKTHYECKHE 32JaAHUS U JOMOJIHHTEIbHbIE BOMPOCHI 151 IK3aMeHa:

- [TocTpOUTE aNrOPUTM peIIeHNs 3aJa4l OTPaXKEHHSI JICKTPOMArHUTHBIX BOJH OT CJIOMCTO-HEOIHOPOIHOM CpeIibl
COTJTACHO MTEPAIIMOHHOMN CXEMe.

- Onwmcatp croco0 perieHus 3a1a4d oTpaxeHns IMB 0T HEOTHOPOIHOI MIACTUHBI METOJJOM MATpPHIL IEPEHOCA.

- CKOJIbKO ypaBHEHHIT Oy/ieT Co/lep)KaTh CHCTEMa IPaHNYHBIX YCIOBHIA, HAaKJIa/IbIBAEMbIX Ha BEKTOpa HANPSHKEHHO-
CTH ¥ MHTYKIMH DJIEKTPHICCKOTO W MATHUTHOTO MOJICH /TSt CHCTEMBI U3 ISITH TI0CKOIAPaIUIeIbHBIX CIOEB?

- CpaBHHUTH pe3yNbTATHI PELICHHS 3a1a4u OTpaxkeHnst DMB oT miacTHHBI U BpeMmsi, 3aTpadnBaeMoe Ha pacuér. Ka-
Kot anropuT™ pacuéra Hanboiee sppekTuBeH?

IIpuMepHbIe NIPaKTHYECKHE 3a/1aHUs LISl IK3aMeHa:




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

- Paccunrarh TONIMHY NPOCBETIISAIOIETO ITOKPBITUS, KOTOPOE HY’KHO HAHECTH HA CTEKJIO ¢ KOA((PUIIMEHTOM npe-
IltomsieHust 1.5 B onTHYECKOM JHana3oHe, ecii KodpduuueHT npenomieHus nokpeitus 1,3. Yactory aiexrpomar-
HUTHOM BOJIHBI IIPUHATH PABHOH 4acTOTE, COOTBETCTBYIOMIEH 3eIEHOMY LIBETY.

- Paccuntath TONIMHY NPOCBETIIAIOIETO TTOKPBITUS, KOTOPOE HY’KHO HAHECTH HA CTEKJIO ¢ KOA((PUIIMEHTOM Tpe-
ltomsieHust 1.4 B ONTHYECKOM JHana3oHe, ecii KodpdUIHeHT npenomieHus mokpeitus 1,7. YactoTy aiexTpomar-
HUTHOM BOJIHBI IIPUHATH PaBHOH 4acTOTE, COOTBETCTBYIOMIEH 3eIEHOMY IBETY.

- Paccuntath TONIMHY NPOCBETIIAIOIETO TTOKPBITUS, KOTOPOE HY’KHO HAHECTH HA CTEKJIO ¢ KOA((PUIIMEHTOM Tpe-
IomsieHust 1.6 B ONTHYECKOM JHana3oHe, ecii KodpduuueHT npenomieHus nokpeitus 1,3. Yactory aiexrpomar-
HUTHOM BOJIHBI IIPUHATH PaBHOM YacTOTE, COOTBETCTBYIOLIEI KpaCHOMY IIBETY.

- Paccuurath TONIMHY POCBETIIAIOIETO TTOKPBITUS, KOTOPOE HY’KHO HAHECTH Ha CTEKJIO ¢ KOA((UIIMEHTOM npe-
iltomiteHust 1.3 B OMTHYECKOM JHana3oHe, ecii Kod(PGOUIHEHT MpeoMIeH s MOKPBITHS 2. YacTOTy DIeKTPOMAarHuT-
[HOI BOJIHBI IPHHSATH PAaBHOW YacTOTE, COOTBETCTBYIOIIECH 3€7IEHOMY IIBETY.

Bnaners

B03MOXXHOCTBIO MEXIMC-
LUIUIHHAPHOTO IPHMEHe-
HUS pe3yJIbTaTOB Pacu&éToB
IIPOXOXKICHHS DJIEKTpOMar-
HHUTHBIX BOJIH CKBO3b CIIOH-
CTYyIO cpenty

13. [ToHsTHE CIONCTO-HEOTHOPOIHON CPEbI.

14. VYrinoBblie 3aBUCUMOCTH K02 UIMeHTa oTpaxkenus asite 1 TM BOJIH.

15. Merox MaTpuIl nepeHoca st pacuéra Ko3(QQUIIIEHTOB OTPaXKEHHs, IIPOXOXKACHHS 1 MOTJIOMIEHHS JIEKTPO-
MarHUTHBIX BOJI OT CIIONCTO-HEOJHOPOIHON CPEIBI.

16. WrepaunoHHbiii MeTox pacyéra Ko3(QGHULIUEHTOB OTPAXKEHHS, IPOXOXKICHUS U MOTJIOIEHHS dIIEKTPOMAar-
HUTHBIX BOJIH OT CHCTEMBI IIIOCKO-IIapaJlIeNbHBIX CIIOEB.

17. YacToTHBIE 3aBHCHMOCTH KO3((HUIIEHTOB OTPaXKEHHs 1 MOTJIONIEHNS OT IUIOCKOH IPaHUIIBI pasziena cpen,
MI0CKOMapauiebHOM IIIaCTUHBI (CII0SI) U CHCTEMBI INIOCKOIApaIeNIbHBIX CIOEB.

18. BzanmozeiicTBre 31€KTpOMAarHUTHON BOJHBI ¢ heppomarHeTnkoM. Y pasHenne Jlannay-JIusmma. Marau-

[roynpyrast cBsi3b. CIINHOBBIE BOJIHBL.

I[IpuMepHbIe NpaKTHYEeCKHe 3aJaHAS U JOMOTHHTEIbHbIE BOIMPOCHI 151 JK3aMeHa:

- ITocTpoUTE aNTOPHUTM peIlIeHNs 3aJa4l OTPaXKEHHS ICKTPOMATHATHEIX BOJIH OT CJIOMCTO-HEOTHOPOIHOM CpeIIbl
COTJTaCHO MTEPAIHOHHON CXeMe.

- Onmcatb croco0 perieHus 3a1a4y orpaxeHns OMB oT HeOHOPOIHO# MIACTUHBI METOJJOM MAaTpPHIL IEPEHOCA.

- CKOJIBKO ypaBHEHHI OyJeT Comep)kaTh CHCTEMa IPaHMYHBIX YCIIOBHUI, HAaKIagbIBaeMbIX Ha BEKTOpa HAIPSHKEHHO-
CTH M MHTYKIIMH DJIEKTPHIECKOr0 U MarHUTHOTO ITOJIEH JUTSl CHCTEMBI U3 IISITH IIOCKONapaUIeNIbHBIX CIIOEB?

- CpaBHHUTB pe3yNbTAThI PELICHHs 3a1aul OTpaxkeHust DMB oT macTHHBI U BpeMsi, 3aTpadnBaeMoe Ha pacuér. Ka-
KOi anropuT™ pacuéra Hanbomee dhpekTrBeH?

TIIpuMepHbIe NPpaKTHYECKHE 3aJaHUS 11 IK3aMeHa:

- PaccunTarh TONIMHY MPOCBETIAIONIETO HOKPHITHS, KOTOPOE HYXKHO HAaHECTH HA CTEKJIO ¢ KO3 (HIIIESHTOM TIpe-
ltomieHus 1.5 B onTHYECKOM JHana3oHe, e Kod(pQUIMeHT nmpenoMiIeHus mokpeitus 1,3. YacToTy aexTpomar-
HUTHOM BOJIHBI IPUHATH PABHOM 4acTOTE, COOTBETCTBYIONIEH 3eIEHOMY IIBETY.

- PaccunTarh TONMIMHY NPOCBETISAIONIET0 HOKPBITHS, KOTOPOE HY)KHO HAHECTH HA CTEKJIO ¢ KO3 (PHUIIMESHTOM TIpe-
ltomieHus 1.4 B ONTHYECKOM JHana3oHe, ey Kod(QQUIMEHT mpeoMiIeH s MOKphITHs 1,7. YacToTy 3iekTpoMar-
HUTHOH BOJIHBI IPUHATH PABHOM 4acTOTE, COOTBETCTBYIONIEH 3eIEHOMY IBETY.

- PaccunTtarh TONMIMHY NPOCBETISAIONIET0 HOKPHITHS, KOTOPOE HYXKHO HAHECTH HA CTEKJIO ¢ KO3 (GUIIMEHTOM TIpe-
tomiIeHHs 1.6 B ONTHYECKOM JHana3oHe, i KodpQUIMeHT npenomieHus nokpeitus 1,3. YactoTy aexTpomar-
HUTHOM BOJIHBI IPUHATH PABHOM 4acTOTE, COOTBETCTBYIONIECH KPACHOMY I[BETY.

- PaccunTarh TONMIMHY OPOCBETIAIONIETO HOKPHITHS, KOTOPOE HY)KHO HAHECTH HA CTEKIIO ¢ KO3 (GUIIMEHTOM IIpe-
lomieHHs 1.3 B ONTHYECKOM JHana3oHe, ey KO3 GUIMEHT MpeoMIeHHs MOKPHITHS 2. YacTOTy dJIeKTPOMarHHT-
[HO BOJIHBI IPUHATH PABHOM 4aCTOTE, COOTBETCTBYIOIIEH 3€IEHOMY IIBETY.




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm

3Hath

OCHOBHEIE IPUEMEI U Me-
TOJBI 00pabOTKH 0a3 MH-
hopMmaLu; NPUHIHMIIEL 1
METO/bI HAyYHOTO HCCIIe-
JIOBaHUS; OCHOBBI PETUCT-
pauuu, 06paboTKH, mpes-
CTaBJICHUSI YUCIICHHBIX U
rpapuuecKuX JaHHBIX

\llepeuens 60npocos 014 nOO20MOEKU K IK3AMEHY:

21. Be3pasmepHas popMyIHpOBKa KpaeBoii 3a1auu TeruionpoBoanocTy. Yncna buo u dypbe, ux pusndeckuii
CMBICIL

22. OcOOEHHOCTH TEeIIONPOBOJHOCTHY HPH (ha30BBIX H CTPYKTYPHBIX IIEPEX0aX B METallIe.

23. Kak onpezernsercs INIOTHOCTH TEIIOBOTO IIOTOKA Ha IpaHuIle (Ga3zoBoro mepexona?

24. Matematuueckas popMyITHPOBKA 3aJa41 TEILIONPOBOAHOCTH C TIOJBIKHO IpaHuULIeii (ha30BOro mepexona.
25. ITomyunTe «3aKOH KBaAPaTHOTO KOPHS» POCTa KOPKH TBEPOH (ha3bl IIpU 3aTBEPAEBAHUHN CIIUTKA.

26. KakoBa MeToKa CKBO3HOT'O CUETa B 3a/[a4aX TEILIONPOBOJHOCTU CO CTPYKTYPHBIMH M (pa30BBIMH IepeXoamMu?
27. Bu GyHKIMH OTHOCHTEIBHOTO COAEPKaHUs TBEPIOH (a3bl B 3aa4ax ¢ (pa30BBIM IIEPEXOIOM.

28. CriocoOb!I BErYHCICHHS (G ()EKTUBHOM U CIIEKTPAITBbHON TeIIOEMKOCTEH.

29. Kak npuONIMKeHHO y4ecTh KOHBEKIMIO HKUIKOTO sjpa KPUCTAIUIU3YIOIErocs CIIUTKA B 3a/ja4aX TeIUIONPOBOIHO-
cTu?

30. XapakTepUCTHKH TEIJIOBOTO U3ITyUYESHHUS.

31. PapialiioHHBIC XapaKTEPUCTHKU Tell. YeM XapakTepHu3yrTcs abCOMI0THO Oeroe, YepHoe U Mpo3pavHoe Tena?
JTuddy3Hoe U 3epKanbHOEe OTPaKEHUE, IBETHBIE TEIa.

32. 3akonsl [1nanka, Buna, Ctedana — Bonbumana, Kupxroda, Jlambepra.

33. Onpenenenne pHEKTUBHOTO U3IYUESHHS JUIS IPO3PAYHBIX U HEPO3PAUHbIX Tell.

34. Pacuer TerniooOMeHa U3Ty4eHUEM MeXly OECKOHEUHBIMH IIaCTUHAMU. [IpUBeieHHAs CTENIEHb YEePHOTHI.

35. TernnooOMeH U3TyuyeHuEeM MEXIY TelaMHM, KOTa OJHO TeJI0 HaXOIUTCS BHYTPH JPYroro.

36. DkpaHHpOBaHHUE KAaK CIIOCOO 3aIUTHI OT TEIUIOBOTO H3TyYEHHS.

37. UTo Takoe CIOXKHBIN (paauallMOHHO-KOHBEKTHBHBIN ) TEIIO00OMEH?

38. Kak onpenensiercst K03 OUIHEHT TEIIOO0TAAYH, YYHTHIBAIOIINI H3TyueHHE?

[IpuMeps! MHIUBUIYaIbHBIX JOMAIIHUX 3a1aHHN

3. Ha mapysHOH DOBSPXHOCTH EBepPTHEATBHOH TpPYyOBI
JuaverpoM 20y H BeicoTof H = 2 M KoHIeHCHpYETCA CyXoH
HACHIIEHHENH BOLTHOH Iap OpH IaenesHH p_ =198-10° Ia
Temmeparypa moeepxsocTH Tpyosr T, =115 °C.

1. OnpeneHTE OpHESTSHHVEY CTENeHE YePHOTHl CHCTE-
MEL eClIH TPYOOIpOoBO] ¢ HapyEHEIM THanMeTpoM 0.1 M mpoxo-
IHT B IeHTpe KHPOHIHOTO KBAJAPATHOTO KAHATA CO CTOPOHOH
0.5 M. Creness wepHOTH TpyDE (.72, CTemeHs 9epHOTEI CTe-
HOE Kagata 0_85.

cpeib

YMethb

IIpuMeHATE MOTyYeHHbIE
3HAHMSA 11 00pabOTKH,
aHaNM3a ¥ CHHTE3a
obmepu3naeckon
uHpOpMaLUH;
NIPEICTABIIATH MTOTyYCHHBIS

ITepeuenv 6onpocog 05 NOO2OMOBKU K IKIAMEHY:

21. BezpasmepHas popMyITHpOBKa KpaeBo 3a1auul TeruionpoBoaHocTy. Yncna buo u dypoe, ux dpusudeckuii
CMBICIT.

22. OcOOCHHOCTH TEIIONPOBOJHOCTH PH (ha30BBIX M CTPYKTYPHBIX IIEPEX0Jax B METALIE.

23. Kak onpenensieTcs INIOTHOCTh TEIJIOBOTO MOTOKA Ha rpaHuiie $pa3oBoro nepexopaa’?

24. MaTemarrnueckasi GOpMyITHPOBKA 3a]1a4H TEILIONPOBOAHOCTH C TIOJIBUKHOH rpaHMIe (a3oBoro nepexona.

00pazosamenbHOU NPOSPaAMMbL

[Terutodu3nyeckue 3a1auu CIIOMHON




CmpyKkmypHblil 31eMeHm
KoMnemenyuu

ITnanupyemvie pezynomamot 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

3HAUYEHUS] U3MEPSAEMBIX
1apaMeTpoB ¢ y4ETOM
MOTPEITHOCTH U3MEPEHH;
J1eJ1aTh COOOIIEHUS U
JIOKJIa/Ibl HA TEMY U3
o0acTu GpuU3nIECcKoro
HCCIIEJOBaHUS

25. IoayunTe «3aKOH KBaAPATHOrO KOPHS» POCTa KOPKH TBEPOH (ha3bl IIPU 3aTBEPACBAHUU CIIUTKA.

26. KakoBa MeTOIMKa CKBO3HOI'O CYETa B 3a/1a4aX TEIIOMPOBOJHOCTU CO CTPYKTYPHBIMHU U (pa30BBIMHU Hepexoaamu?
27. Bun (yHKIIMH OTHOCHTEIBHOTO COAEpXKaHUs TBepAOH (a3bl B 3aa4ax ¢ (pa30BBIM IEPEXOOM.

28. CriocoObI BeruHcIieHHs 9 ()EKTUBHOMN U CIIEKTPAIBbHON TEIIOEMKOCTEi.

29. Kak npuOIMIKEHHO Y4ecTh KOHBEKIHIO KUJIKOTO sJIpa KPUCTAJUTM3YIOILEroCs CIIMTKA B 3a/ja4ax TeIIONPOBOIHO-
ctu?

30. XapakTepuCTHKU TEIJIOBOIO U3ITy4EHHUSI.

31. PagparnoHHbIe XapaKTEPUCTUKH Tell. UeM XapakTepHu3yroTcsi aOCOIOTHO Oeltoe, YepHoe U po3padHoe Tena?
JnddysHoe U 3epKaIbHOE OTPaXKEHUE, IBETHEIE TeIa.

32. 3akonsl [1nanka, Buna, Ctedana — Bonbumana, Kupxroda, Jlambepra.

33. Onpezenenne 3pHEKTUBHOTO U3MYUCHHS TS TPO3PAYHBIX U HEMPO3PAYHBIX TEIL.

34. Pacuer TerooOMeHa H3TydeHHEM MEXy O€CKOHEUHBIMU IUTacTHHAMH. [IpuBeeHHas cTeleHb YepHOTHL.

35. TernnooOMeH U3JTyuyeHuEeM MEXIY TeJlaMHM, KOTa OJHO TEJIO0 HaXOIUTCS BHYTPH APYIoro.

36. DKpaHUPOBAHUE KaK CIOCO0 3aILUTHI OT TEIIOBOTO M3JTy4EHHS.

37. UTo Takoe CIOXKHBIH (paaualliOHHO-KOHBEKTHBHBIN ) TEINIO0OMEH?

38. Kak onpenessiercst K03 OULHEHT TEIIO0TAAYH, YYHTHIBAIOIINI H3TydeHHE?

[IprMeps! MHAMBHUYATbHBIX IOMAIIHUX 3a1aHUI

3. Ha papyaHOH NOBEPXHOCTH EepPTHEATEHOH TpyOE
maaverpor 20 s H BeIcoTo H = 2 M KoHISHCHpYETCA CyXOH
HACHIEHHEIH BOLTHOMN Nap NpH IaemeHEHE p_ =198-10° ITa
Temmeparypa noeepxaocTd Tpyoer T =115 °C.

1. OnpenemTE DpHEEISHHVEY CTENEHE 9ePHOTHl CHCTE-
MBI eCTH TPYOOmpoBOT ¢ HapVEHEM THaneTpoM 0,1 M npoxo-
IHT B IeHTPE KHPOHIHOTO KBATPATHOTO KAHATA CO CTOPOHOH
0.5 m Crenmess =gepuoTl TpyOE (.72, CTeleHE 9epHOTEI CTe-
HOK KagaTa 0,85

Bnaners

CoBpeMeHHOW Hay4HOU
napasiurmoi,
IPeCTaBICHUEM O
JIMHAMUKE Pa3BUTUS
N30paHHOI 001acTH
Hay4JHOH 1
npodecCHOHANBHOM
JIeATENbHOCTH,
HaIpaBJICHHON Ha pelleHue
0O0IIEeHAYyYHBIX U
o0IIeyeIoBeYecKHX 3a1a4

\ITepeuens 60npocoe 0nis1 NOOZONOEKU K IK3AMEHY:

21. be3pazmepHas popMyIpoBKa KpaeBoil 3a1aun TeruionposoaHocTy. Yncna bruo u dypre, ux Gpusmdecknit
CMBICIL.

22. OCOOEHHOCTH TEIUIONPOBOIHOCTH MPHU (ha30BBIX U CTPYKTYPHBIX MEPEX0/axX B METAJLIE.

23. Kak onpezensiercst IIIOTHOCTh TEIIOBOTO MOTOKA Ha rpaHuIle (a3oBoro nepexozaa?

24. MaremaTtrdeckast (GOpMYIMPOBKA 3a/1a41 TEIIONPOBOIHOCTH C MOABWKHON IpaHUIeld (pa30BoOro nepexosa.

25. TomyunTe «3aKOH KBaJPaTHOTO KOPHS» POCTa KOPKH TBePOH (hasbl PH 3aTBEPICBAHHUH CINTKA.

26. KakoBa MeToIMKa CKBO3HOT'O CUeTa B 3a/1a4aX TEIIONPOBOIHOCTH CO CTPYKTYPHBIMHU M (pa30BBIMHU Hepexoaamu?
27. Bua (GyHKIIMM OTHOCHTEIBHOTO COJIEp KaHMs TBEPIOi (a3bl B 3a/1auax ¢ (Ha30BbIM MEPEXOIOM.

28. Crioco0ObI BeruncieHus 3QGHEKTUBHON U CIIEKTPAIBHOM TEIIOEMKOCTEH.

29. Kak npHOIMKEHHO y4ecTh KOHBEKIIMIO HKUIKOTO sIpa KPUCTAIUIM3YIOIIErocs CIIUTKA B 331a4aX TEIUIONPOBOIHO-
ctu?

30. XapakTepHCTHKU TEIIOBOTO U3ITYUCHHUSI.

31. PajiaiioHHbIe XapakTepUCTHKHU Tell. YeM XxapakTepusyrotest abcomoTHO Geltoe, 4epHOoe W po3padyHoe Tena?




CmpyKkmypHblil 31eMeHm
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CmpyKkmypHblil 31eMeHm

00pazosamenbHOU NPOSPaAMMbL

JTuddy3Hoe U 3epKanbHOE OTPaXKEHUE, LIBETHHIE TEJIa.

32. 3akons! [Tnanka, Buna, Ctedana — bonbumana, Kupxroga, Jlambepra.

33. Onpenenenne pHEKTUBHOTO U3IYUCHHS JUIS IPO3PAUHBIX U HEPO3PAUHbIX Tell.

34. Pacuer TerooOMeHa H3TydeHHEM MEX1y OECKOHEUHBIMU MacTHHaMHU. [IprBeieHHast CTeleHb YepHOTHI.
35. TernnooOMeH HU3TyuyeHueM MEXIY TeJlaMHM, KOT/a OJHO TeJIO HaXOIUTCS BHYTPH APYroro.

36. DkpaHHPOBaHHUE KAaK CIIOCOO 3aIUTHI OT TEIUIOBOTO H3TyUCHHS.

37. Uto Takoe CI0XKHBIH (paanalOHHO-KOHBEKTHBHBIN ) TEII000MeH?

38. Kak onpenessiercst K03 dULUUEHT TEIIO0TAAYH, YYUTHIBAIOIIHI H3TydeHue?

[IpuMepbl MHIMBUYaIbHBIX JOMAIIHUX 33aaHUN

3. Ha mapy#HOH NOBSPXHOCTH BepPTHEATBHOH TpYyORI
JuaverpoM 20y H BeicoTof H = 2 M KoHIeHCHpYETCA CyXoH
HACHIIEHHEN BOLTHOH Iap OpH IaeneHHH p_=198-10° IIa
Temmeparypa moeepxsocTH Tpyosr T, =115 °C.

1. OnpenemHTE OpHESTSHHVEY CTENEHE 9ePHOTHl CHCTE-
MEL eClIH TPYOOIpOoBO] ¢ HapyEHEIM THanMeTpoM 0.1 M mpoxo-
IHT B IeHTpe KHPOHIHOTO KBAJAPATHOTO KAHATA CO CTOPOHOH
0.5 M. Creness wepHOTH TpyDE (.72, CTemeHs 9epHOTEI CTe-
HOE Kagata 0.85.

3Hath - Crioco0sI u cpen- Ilepeueny meopemuueckux 60npocos K sauemy:
cTBa XpaHeHwus monydeH-  |1. CHMMETpHs ¥ THIIBI KPHCTAJLIMYECKUX pemeTok. Pemerku bpase.
HOI1 B X07ie uccnenoanust  |2. OCOOGHHOCTH pOCTa KPUCTAUIMIECKUX MHOTOTPAaHHHKOB.
urdopManuu; 3. Buzbl u cBolicTBa 1eeKTOB B KpHCTaLIaX.
- TeopeTnueckue 4. O0wmue cBeeHUsI O HAHOCTPYKTYpax.
OCHOBBI (PM3UKH KpUcTan-  |). METO/bI MOTyYeHHs] HAHOCTPYKTYPHOTO COCTOSIHHSL.
JIMYECKHUX M HaHO(QOpM
yriepona;
VYwmerb - IIpuMeHATE MoTy-  (BHINOJIHHUTH CIeAyIOIUe JaG0paTOpHbIe PadoThI:

YeHHBIC 3HAHHS UL aHAITH-
3a COBPEMEHHBIX IPOOIeM
HamnpaeJeHH B Gpu3nke
KOHIEHCHPOBAHHOT'O CO-
CTOSIHHS;

- Ilonb3oBatecs
HOBBIM TEOPETHYECKUM
MaTepUalioM 1o HOBBIM
HamnpapiIeHus QU3HKH yT-
JIEPOJIHBIX COEIMHEHUH;

- OnuceIBaTh Kpu-
CTaJUTMYECKUE CHCTEMBI,
HAHOCTPYKTYPBI € MO3ULIH

1. IIpocmpancmeennsie zpynnol.

CKH PacIONOKeHHBIX YacTULl. OCBOUTH MPHHIIUIEI 00pa30BaHHs IPOCTPAHCTBEHHBIX IPYIII CUMMeETpHH. 13y4anTs
ITByMEpHBIE IPOCTPAHCTBEHHEIE TPYIIIIBL.

2. H3yuenue HeKOMOPbIX CMPYKMYPHBIX MUNOE.

\l{env pabomei: O3HAKOMUTECSI C OIHCAHHEM HEKOTOPBIX CTPYKTYPHBIX THIIOB. Mcronb3ys MyIbTUMEAUHHBIE Cpe-
cTBa, M3y4HTh 3D-Monenn, oTpaXkaloniue KpUCTALIMIECKOe CTPOSHHUE I0OBEMUPHBIX kKaMHeH. [1o pe3ynbraTam u3yde-
Hust 3D-MOIeNM COCTaBUTE OTYET, BKIIOYAIONINI CKPUHIIOTHI, OTOOpaXKalOIHe HILTIOCTPALHHU, IPHBEICHHEIC B OITH-
CAaHUM HEKOTOPBIX CTPYKTYPHBIX THIIOB, OIIUCAHUE DIEMEHTAPHOU SUEHKH, IPOCTPAHCTBEHHON IPYIIBI CHMMETPUH.
3. uaznocmuueckue ceolicmea Munepanos.

[Jenv pabompi: O3HAKOMUTBCS ¢ OCOOCHHOCTAMH MOP(OJIOrHH, TIIaBHSHIINMH (PH3NYECKIMHN XUMHIECKUMU CBOI-
cTBaMK MIHepaoB. VI3yduB npeaioxkeHHble 00pasipl U3 padbodeil MUHEepaIorHIecKoi KOUIEKINH, JaTh XapaKTepH-

CTHKY MOP(]OJIOrUY MUHEPAIBHBIX HHAWBUIOB (0OJIUK, TaOUTYC, CHHTOHUSI), THIIOB MHUHEPAJIbHBIX arperaToB; Ompe-

Jenv pabompi: O3HAKOMUTBCS C ONMCAHUEM JJIEMEHTOB CHMMETPHUH, BO3HUKAIOIIHX TP PACCMOTPEHNH IIEPUOIIYE-

CuMMeTpHs U (pHU3HIECKHe CBOHCTBA KPH-
CTAJIIOB ¥ HAHOKPUCTAJUTMIECKUX CTPYKTYp




CmpyKkmypHblil 31eMeHm
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ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm

00pazosamenbHOU NPOSPaAMMbL

00IIMX NPUHIHUIIOB HU3UKU
TBEPAOIO TeNa;

Inenuth usndeckue (LBET, BET YepThl, OJECK, CIAWHOCTb, TBEPAOCTh, XPYIKOCTH/KOBKOCTh, MATHUTHOCTD), XHMH-
yeckue (PaCTBOPUMOCTD B KHCIIOTaX M OCHOBAHUSIX) M 0COOBIE CBOMCTBAa MHHEPAJIOB.

Bnaners - Cnocobnoctsio k. |1. Jloka3atb, 4To B GECKOHEUHOM KPHCTAJUIMUECKOH pelIeTKe BO3MOXXHbI OCH CUMMETPHH JIMIIb BTOPOTO, TPEThETO,
aHaiM3y, 0000IEHHIO METBEPTOrO M IECTOrO MOPSIIKOB.
E:i(;p riil:gépnyorcl;izgflf; 2. Kpucramwt nquaka umeet [ITY cTpyKTypy ¢ mOCTOSHHBIME A = 2,66 . 10_10 M u
FIOCTIDRCHH, C= 4,95 . 10_10 M . Beraucnuts 00beM dIIeMEeHTapHO! SMEHKH TaKoH CTPYKTYpPHI ¥ INIOTHOCTH IIMHKA.
- CrniocoGHOCTBIO
OPHEHTHPOBATHCS B 3. C MOMOIIBbIO METOJa CHIIBHOHU CBSI3U B IPUOIMKSHUH OIIIDKaIINX cocereil HallTh YHEPTHIO 2JIEKTPOHOB B 30HE,
JMHAMHUKE PasBHTHS loOpa3oBaHHOH U3 S-ypoBHs, B kpucTaiie ¢ ['LIK pemerxoii. [Toka3ats, 4yro BOJIH3M LieHTpa 30HbI bpuiitosHa n3o-
(MBUKH yTIepONHBIX PHepreTuyecKre MOBEPXHOCTH MPEJICTABISIOT CO00H chepsl.
MaTepHaIos. 4. Haiiti maekcs! Muntepa INIOCKOCTH, IPOXOASIIeH depe3 y3JI0Bble TOYKH KPHCTAIUINYECKOH PeIIeTKH H OTCe-
o o o
Karomieil Ha ocsX KpucTama otpesky mmHoi 22 A, 28 A u 19 A, eciiu mapaMeTpsl PemIeTKH COCTaBIISIOT: a =
o o o
2,75A ,b=280A,c=475A.
5. Iloka3aThb, 4TO KpHCTAILINYECKAs PEIIETKA MOXKET UMETh OCH II0OBOPOTA JIUIIb IEPBOT0, BTOPOTo, TPETHEro, 4eT-
BEPTOTrO U IIECTOTO HOPSIIKOB
6. Jlokazatsb, 4TO B KyOHuecKoM Kpucraie Jiroboe Harpasierune [hKl] meprenukynspHo K IIIOCKOCTH ¢ HHACKCAMA
Muuunepa (hkl)
7. C IIOMOIIBIO HEIIOCPEICTBEHHOTO IOCTPOCHUSI YOEIUThCS, UTO pererka, oopatHas I'I{K, ssisercs OLK pemer-
KOI.
3HaTh - CIIOCOOBI M CPEACTBA Ilepeueny meopemuueckux 60npocos K 3auemy:
XpaHEeHHS MTOTyIEeHHOH B 1. IIpocTpaHCTBEHHbIE TPYIIIIBI X CHMMETPHS KPHCTAILIOB.
XO0JI€ UCCIIEI0BAHUS UH- 2. OCHOBHBIE THITBI HF30MOP(HBIX 3aMELICHUM.
dhopmarym; 3. Onpenenenue KPUCTALIOrpaHIECKAX HHIEKCOB INIOCKOCTEH.
- TeopeTndeckne ocHOBEL (4. OCHOBHBIE (U3HYECKHE CBOWCTBA MUHEPAJIOB.
(u3UKK KpUCTAUIHYECKUX  |5. OCHOBHBIE CIIOCOOBI TOJTy4CHHsI KPUCTAIIIOB.
CTPYKTYp
Ymets - IPUMEHSTh NONy4eHHbIe  [BBINOJHHUTH cllegyiomue J1abopaTopHble padoThI:
3HAHUS IS aHAJIU3a CO- 1. IIpocmpancmeennsvie zpynnoi.
BpPEMEHHBIX 1pobieM Ha-  [[Jenb pabompi: O3HAKOMUTHCS C OIIMCAaHHEM JJIEMEHTOB CHMMETPUH, BO3HUKAIOIIHX ITPU PACCMOTPEHNH TIEPHOIIIe-
IpaBlcHUil B QU3UKE KOH-  [CKH PACIIONOKEHHBIX YacThl. OCBOUTH MPHHIUIIEI 00pa30BaHKs IPOCTPAHCTBEHHBIX TPYII cuMMeTpur. U3ydnTs
JICHCUPOBAHHOTO COCTOSI-  [TBYMEPHBIE TPOCTPAHCTBEHHBIE TPYIIIIHI. OCHOBBI (U3HMKH KPHCTAILTHYCCKHIX
HUS, 2. H3yuenue munos uzomopguuix zameuienuil. CTPYKTYp
- IOJIb30BATHCS] HOBBIM \l{env pabomul: N3y9IUTH THIIBI H30MOP(HBIX 3aMEIICHUH.
TEOpEeTHYECKUM MatTepua-  |3. H3yuenue cmpoenus u céoicme munepanos.
JIOM TI0 HOBBIM Hampasiie-  |[ens pabomul: N3y9UTh CTPOCHHE U OCHOBHBIC CBOMCTBA MUHEPAJIOB.
HUS (U3UKU YIIePOJHBIX
COEIMHEHMIA;
- OIIMCHIBATh KPHCTAJLIYE-
CKHE CHUCTEMBI C TTO3HIIAI
00IIMX MPUHIMIIOB (PU3UKU
TBEPJIOrO TeNa
Brmaners - CIIOCOOHOCTBIO K aHanu3y, (1. 3amucaTh ¢ HOMOIMIBIO HHAEGKCOB Muiiepa MmI0CKOCTH, XapaKTepU3YIOMHUecs: HauOOoNbIel INIOTHOCTHIO YIaKOBKH
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CmpyKkmypHblil 31eMeHm

000011IeHII0 HHPOPMALIUH,
MOCTaHOBKE LieJiei U BbIOO-
Py ImyTeil UX JOCTHKEHUS;
- CIIOCOOHOCTBIO OPUEHTH-
POBaThCS B IMHAMHUKE Pa3-
BUTHS QU3UKHU YIIIEPOIHBIX
MaTepHalloB

laToMOB, B ctpykTypax: a) ['LIK; 6) OLIK. OTMETHTh TakKe B 3THX IUIOCKOCTSX HAIIPABICHHUS C MAKCUMAIbHOW JH-
HEHHOM MJIOTHOCTBIO PACIIOJIOKEHUS ATOMOB.
2. Berauciuts 06beM MepBoi 30HBI BpHinTiosHa U IIIOTHOCTh KBAHTOBBIX COCTOSIHUM JUIS QJIEKTPOHOB B IIPOCTOMH
PHEpreTuyecKoi 30He KpucTasia, uMeroero a) OLIK pemerky; 6) I'LIK pemerky. {nuna pedpa aneMeHTapHOTO
KyOa paBHa a.
3. BEIpa3uTh yIibl MEXy BEKTOpaMH 00pPAaTHOU PEIIETKH Yepe3 YIIIbl IPSIMO PEeIIeTKN.

o
4. BeraucmTh yro Mexy Hanpasaenusyu [101] u [012] pombudeckoit pemerky ¢ mapamerpamu: a = 4,88 A, b =

o o
6,66 A, c=382A.
5. Iomy4nTb (GOPMYIIbI JJ1sl BHIYMCIIEHHUST MEXKIUIOCKOCTHBIX PACCTOSHUM KPUCTAIUIOB: POMOMYECKOH (a), rekcaro-
HaJBHOI (0), TeTparoHaabHOH (B), KyOU4eCcKOH (T) CUCTEM.
6. Toka3ats uis cirydast IpoCToil KyOndeckoi pemerky, 4ro dpopmyna Bynsda—bporra sBistercs ciencrsueM ycio-
Buii Jlays.
7. OLEHUTh SHEPTUIO HEHTPOHOB, C IOMOIIBIO KOTOPHIX MOXKHO MCCIIE0BATh MATHUTHYIO CTPYKTYPY TBEPABIX TEIL.
KakxyM crioco60M MOKHO MOTYyIHTh MOHOXPOMATHIECKHIT IIy4OK HEHTPOHOB TaKOI YHEPTHH U3 HCCIIEI0BATEIBCKOTO
lATOMHOTO peakropa?

3Hatb

Teopernueckrue OCHOBBI
OpraHu3alyy, ITAHUPOBA-
HUH U NIPOBEACHUS Hay4-
HBIX UCCJICIOBAHUI

[TPABUJIA HATIMCAHUS HAYUYHOI CTATHU

Haywnast cTaThsi mpeacTaBisiet coboii ohopMIICHHBIN pe3ynbTaT paboThl HaJl HCcClieayeMoii Temoil. B cratbe aBTop
ITOJDKEH TPEICTaBUTh KPAaTKHil OTYET O MpoJie- IJAaHHOH paboTe, O TOM, JOCTHUIIIO JIU UCCIIEI0BAHNE TTIOCTABICHHON
IIeJTH, KaKKe TH- MOTe3bl OBIIN MOITBEPXKICHBI, a KaKHe OMPOBEPTHYTHI, KAKHE BBIBOJIBI U TIPOTHO3BI OBLTH CHIEIIaHBbI.
Hay4Hble cTaThy OBIBAIOT JIBYX BU/IOB: TEOPETHUECKHE U SMIupudeckue. Eciu TeopeTHyeckue cTaTby mpeaycMat-
[PMBAIOT MCCIIEIOBAHHE C TIOMOIIIBIO aHAIN3a, CHH- Te3a, AeIYKIIHN, HHIYKIUH, MOJIETUPOBAHHUS U IPYTUX TEOPETH-
ECKMX CITOCOOOB MC- CIIEZOBAHMS, TO SMINPHIECKHIE CTAThU BMECTE C TEOPETHIECKUMH METO/IaMH HCCIIe- TOBAHUS
MCHOIB3YIOT U APYrUe METO/IbI, TAKUE KaK SKCIIEPUMEHT, HaOIIOICHHE, IKC- TIEPTHAS OLICHKA H IPOBEACHHE OIBITOB.
I"maBHas 1eTb HAYYHOH My OIMKAIIME — MO3HAKOMHTE Hay9YHOE COOOIIECTBO C pe3yIbTaTaMH HCCIIeJOBaHHUs aBTOpa,
a Takke 0003HAYMTH €ro MPHOPUTET B N30paHHOI 00MacTH HayKH. B cTaThe clieyer 9eTko U CKaTo U3I0XKUTh CO-
BPEMEHHOE COCTOSTHHE BOHPOCa, LEIb U METOANKY HCCIIEJOBAHUS, PE3YIbTAThl U 00CYK/ICHUE TTOTYYCHHBIX JAHHBIX.
9TO MOTYT OBITH PE3yTbTAaThl COOCTBEHHBIX SKCIIEPUMEHTAJIBHBIX MCCIIE0BAHHH, 0000IIEHNS TIPONU3BOACTBEHHOTO
OTTBITa, a TAK)KE aHATUTHIECKHIT 0030p MH(pOpPMAIMHK B paccMaTprBaeMoii obacTi. B pabore, TOCBAIIEHHOH KCIe-
[PUMEHTANBHBIM (IIPAKTHYECKHM) HCCIEA0BAHUAM, HEOOXOIMMO ONMCATh METOANKY 3KCIICPUMEHTOB, OLIEHUTh TOY-
HOCTB ¥ BOCITPOM3BOAMMOCTB ITOJYYEHHBIX pe3ylbTaToB. JKenaTensHo, 9T00BI pe3yabTaThl paboThl OBIIN MPEACTaB-
ITeHBI B HATLIIHOM (opMe: B BUJE Tabmm, rpadukos, nuarpamM. 7 IIpy HarmMcaHNM CTaThH CleyeT COOM0aTh
MpaBuJIa MOCTPOCHUS HAYYHOH MyOIMKALMK U IPUJICP)KUBATHCS TPEOOBAHMI HAYYHOTO CTUIISL peud. DTO odecreyu-
BacT OTHO3HAYHOE BOCTIPHATHE U OIIEHKY JaHHBIX YnTaTenssMi. OCHOBHBIE IPH3HAKM HAYYHOTO CTHII — OOBEKTHB-
HOCTB, JIOTHYHOCTh, TOYHOCTB. 1151 coOItoieHns TpeboBaHNs 0ObEKTUBHOCTH HAYYHOH pEedH HEellb3sl JOIMTyCKaTh
MCIIO/IB30BAHMS B HAYYHO! CTaThe YMOIMOHAIBHBIX BHICKA3bIBAHUI U JIMYHBIX OLIEHOK. JIOTHYHOCTE MofipasyMeBaeT
PKECTKYIO CMBICIIOBYIO CBSI3b Ha BCEX YPOBHSX TEKCTa: HH(OPMAI[HOHHBIX OJIOKOB, BEICKA3bIBAHHIA, CIIOB B MPEIIIO-
pxernn. TpeGoBaHMs COONIOICHUSI CMBICIIOBOI TOYHOCTH M JIOTHYHOCTH HEOOXO0IMMO TIPUJIEPKUBATBCS HPH IO~
cTpoeHuy ab3aria. B gacTHOCTH, TIpE/UIOKEHNE, KOTOPOE €0 OTKPHIBAET, JODKHO OBITH TEMAaTHYECKUM, TO €CTh CO-
ITep>kaTh BOMPOC HITM KPaTKOE BCTYIICHHE K M3JIOKEHUIO IaHHBIX. B ciieyromux npeioxeHnsx ab3ama n3maraercst
KOHKpETHast HH(OPMAINs — JaHHbIE, HIEH, T0Ka3aTelbCTBA. 3aBepuracTcs ab3ar] 0000IIeHIeM CKa3aHHOTO —
[IPEATI0KCHHEM, KOTOPOE COJCPIKHUT BBIBOJ. Ba)kHBIM yCIIOBHEM MOHHUMAHMS IIPOYUTAHHOTO SIBIISIETCS IPOCTOTA
M3JI0’KEHUSI, TO3TOMY B OJIHOM IIPEJUIOKEHUHN JOIDKHA COIEPKaThCs TONBKO 0jHa MbIcib. HeobxoxmmocTs cobio-
ITaTh TpeOOBaHNE TOYHOCTH MPOSIBIIAECTCS B TOM, YTO 3HAUYMTEIBHOE MECTO B HAYYHOM TEKCTE 3aHUMAIOT TEPMHHBL.

(OHO3HAYHOCTD YTBEPIKACHUH JOCTUTAeTCs UX MPABHIBLHBIM yHOTpebaeHueM. 11 3Toro aBTopy HY>KHO CIISIOBATh

MIpaKTHKa

00pazosamenbHOU NPOSPaAMMbL

[Ipon3BOCTBEHHAS — MIPEAUILIOMHAS
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OIIpe/ieTIeHHBIM IIPaBUIIaM: HCIIOIb30BaTh OOIIEYIOTPEOUTEIBHEIE, SICHBIC H HEIBYCMBICIICHHBIC® TEPMHUHBL; TIPU
BBEZICHUM HOBOTO, MaJIOYIIOTPEOUTEIIBHOIO TEPMUHA 00513aTENIbHO® OOBACHUTH €0 3HAUYCHHE; HE YIOTPeOIIsTh
MOHATHE, HMEIOLIEE /IBA 3HAUCHHS, HE YKa3aB, B KAKOM M3® HUX OHO OyJIeT IPUMEHEHO; 8 HE IPUMEHSTh OHOTO
CJIOBa B IBYX 3HAUCHHMSX U Pa3HbBIX CJIOB B OZIHOM® 3HAYCHUH; HE 3JI0YINOTPEOIATh HHOA3BIYHBIMU TEPMHHAMU, €CIIN
B PyCCKOM sI3bIKE® CYIIECTBYIOT HX JKBUBAJICHTHL. B Havane paboTHI Haj cTaTheil HEOOXOMMO ITOCTAaBHUTh TIepe]
coboii cienyronue Bonpockl. 1. KakoBa ocHoBHast 1enb cratbi? CiieayeT 4eTKO ONPEAeHTh: — OMHCHIBACTE JIU BbI
HOBBIC Pe3yIbTaThl HCCIIEOBAaHUM (B TAKOM CIIydae 3TO Oy/eT SKCIepHIMEeHTANbHas CTaThsl); — JaeTe M HOBOE
[TOJIKOBaHME paHee OIyOJIMKOBaHHBIM pe3yJbTaTaM (CBOIHAS aHAINTHIECKAs! CTAaThsl, KOTOPAask HCIIOIb3YeTCs TS
BBIIBMDKEHUS] 1 00OCHOBAHUS KPYITHOW THIIOTE3bl); — JeIaeTe JIM 0030p JUTEPaTyphl WIIM KPYITHOU TeMBbI (3/1€Ch
Ba)KHO [IOKa3aTh aBTOPCKOE, KPUTHUECKOE, OTHOIIEHHE K pacCMaTPUBaEMOMY MaTepHaIy, B TaKOI cTaTbe HE00X0-
ITMBI aHAJIH3 ¥ 00001IeHre). 2. B ueM coCcTONT OTIMYne CTaThH OT APYTUX HCCIENOBAHUM 110 JaHHOH TeMe, ee Ho-
Bu3zHa? CrietyeT ONpeaennTh: — KaKoW BKJIAJ B HAYKY JIeJIaeT MyOJIMKalus; — KaKoe OTHOILEHUE UMEIOT MPE/ICTaB-
UIeHHBIE pe3ybTaThl K IPYTUM HCCIEIOBAHUSIM B 3TOI 007IaCTH; — OBLI JIM 3TOT MaTepHal u3aaH panee. 3. I'ie
Oyner omyOIMKOBaHA CTAThsl, HA KOO OHA OpHeHTHpoBaHa? Ilepen TeM Kak BHICHUIATH CTATHIO PEIaKIOHHOM KOJI-
lteruu xypHaa, B KOTOPOM BbI IUTAHUPYETE ITyOIMKOBAThCS, JKEIATEeIbHO 03HAKOMUTECS ¢ «IIpaBunamu Juist aBTo-
[POBY», YTOOBI C CAaMOT0 HadaJla IIPHAEP)KUBATHCS TPeOOBAHUH peJaKIIMK KOHKPETHOTO JKypHana. B xypHanax, pereH-
Bupyemsix BAK, HeoO6x011MO ITyOIMKOBaTh SMIMPUISCKUH MaTepHall (aHAIH3), TIOJ0KEHHS 3aKITI0UUTENBHBIX
yacTel IUCCEPTALMOHHOTO PaboThl, TJIE NMPEICTAaBICHbl COOCTBEHHbIE HCCIIeI0BaHMs, 9 HapaOOTKH aBTOpa, a HE
0030p UTEpaTypHBIX HCTOYHUKOB IO Ipo0iIeMe uccenoBanys. Cireyronuii atan paboTel — ONpeseNieHHe UeH
MJI OCHOBHOIT TUnoTe3sl. EcTecTBEHHO, 4TO B 00IIEM BUIe OHA YKe CPOPMHUPOBaHa, TEM He MEHEE €€ CTOHT IPo-
laHaNIM3MpOBaTh elle pa3. B naeane, B ctatbe N0JDKEH ObITH 33[1aH OIMH BOIIPOC U COAEPIKATHCS TAKOH 00beM UH-
(hopMary, KOTOPBIH MO3BONISET HCUEPITBIBAIONIE HA HETO OTBeTHTh. ChopMynupyiite pabodne THIIOTE3H, IPOY-
MaiiTe BeCh BO3MOXHBIH CIIEKTP OTBETOB HAa OCHOBHOI BOIIPOC CTaThU: U T€, KOTOPHIE BEI COOMpaeTech JOKa3aTh, U
[Te, KOTOpbIe HAMEPEHBI OIPOBEPTHYTh.

Ymers CoctaBiath otdeTs 1 1ok- [CTPYKTYPA HAYUHOW CTATBU
nazsl (CTaThst — cocTaBHas YaCTh OCHOBHOT'O TEKCTa COOPHHKA, KOTOpas MPEICTABIAET COOO 3aKOHUEHHOE IPOU3BEIE-
T'oToBUTH MOKNABI AT HHE, OCBEIaloNIee KaKylo-IM0o TeMy, HJEr0, BOIPOC, COJEpIKaIllee SJIEMEHTHI HX aHalu3a 1 NpeTHa3HaYeHHOe [T
y4JacTHs B HAyYHBIX KOH(pe- [TepHOANIEeCcKOro, MPOJIOJKAIOIETOC U3JaH)s M HETlepHoANIeckoro cOopHnKa. TeKcT cTaTbi — JUAaKTHIECKH H
pEHIHAX METO/IMYECKH 00pabOTaHHBIA U CHCTEMAaTU3MPOBAHHBINM aBTOPOM CIIOBECHBIH Hay4dHBIH MaTepualn. OH J0IKeH OTBe-
CoCTaBIATh OTYETHI U JIOK-  [4aTh CIEAYIOIIMM OCHOBHBIM ()OPMAIBHBIM TPEOOBAHISAM: TOYHOCTB M JOCTOBEPHOCTD IPHBEACHHBIX CBECHMUIT; ®
JIaJlpl O HAYy1HO- ETKOCTh M SICHOCTh M3JI0XKEHHs MaTephana;e JOCTYITHOCTh HH(OPMAINH;® JIAKOHNYHOCTh;® JIOTHYHOCTB M TOCIIe-
HCCIIEI0BATENbCKOM PAOOTE |10BaTE/IBHOCTE;® CHCTEMATHUHOCTD | PEEMCTBEHHOCTh H3IaragMOro MaTepHaa;® YeTKOCTh CTPYKTYPBI;® COOT-
AU yacThA B HayqHBIX BETCTBHUE SI3bIKA M3JIOKEHHS MaTEpHalla HOPMaM JIMTEpaTypHoii pycckoiie peun. 10 [Ipeacrasisist pe3yibTaThl CBOEH
KoHpepeHmHsX [PabOTBI, BaYKHO NMPHACPIKUBATHCS CTPYKTYPBI, KOTOPYIO HACTOSTEIEHO PEKOMEH10BaJI0 MUHHCTEPCTBO 00pa3oBaHust
u Hayku. I1e- pen Hayanom paboThl BaXKHO TIEPECMOTPETh TPEOOBAHMUS, YTOOBI 3HATh, KaK MPaBH/Ib- HO MHCATh HAy4-
Hyt0 cTaThio. HaydHast cTaThs MMeeT 4eTKyIo CTPYKTYpy M, KaK IPaBUIIO, COCTOMT U3 cieaylomux dacTeil. 1. Haspa-
Hue (3arosoBok). 2. AuHoTtanus. 3. KimoueBsle cioBa. 4. Beenenne. 5. O630p nuteparypsl. 6. OcHOBHas 4acTh (Me-
[Toonorus, pe3yabTaTsl). 7. BeIBoJbI 1 anbHEHIINE IEPCIEKTHBEI HccaenoBanns. 8. CMCOK IMTEpaTyphl.
Brnaners HaBbIkaMu TTaHUPOBAHUS

U TIPOBEJICHUS 3KCIIEpHU-
MEHTOB C IPHMECHECHHEM
COBPEMEHHBIX METO/IOB U
HU3MEPUTENILHOM armapary-
jus

Hablkamu BesieHHs 1OKY-
MEHTALUH T10 TIPOBEJICHUI0

Bamanue

IToxrorossTe cTaThU Ha TeMy 10 Teme BKP

Hay4nast cTaTesi IMEET YETKYIO CTPYKTYpPY H, KaK IPaBUIIO, COCTOMT U3 CIIEAYIOIINX YacTeH.
1. HazBaHue (3arojoBok).

2. AHHOTaLUsL.

3. KimroueBble cioBa.
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HCCIIeJOBATENIBLCKOM U Ipo-
H3BOJICTBEHHOMU pabOThI;
npuémamu camoo0Opa3zoBa-
HUS

Hagbixamu oOparuenus ¢
Hay4YHOHU U y4eOHOM
JIUTEPATypOM; HaBbIKAMU
HCIIOJIb30BaAHHMS
MaTEMaTHYECKUX TTAKETOB
JUISL KCCIIEIOBAHMS
MaTeMaTHYECKUX MOJIeIei
(usnueckux 0OBEKTOB U
MPOLIECCOB

4. Beenenue.

5. O030p nuTEpaTypsl.

6. OCHOBHAs 9acTh (METOMOIOTHS, PE3yIbTAThI).

7. BbIBO/IBI U JasIbHEHIIIME [1EPCIIEKTHBbI UCCIIEI0BAHMS.
8. Criucok ureparypsbl.

IIK-6 crioco0HOCTHI0 MOHUMATH H

HCHOJIb30BATh HA NMPAKTHKE TEOPETUYECKHE OCHOBBI OPIraHU3AlUMHU U IVIAHUPOBAHUA t[)muqecm[x HCCJeI0BaAHUT

3HaTh: CrocoObl U cpenctBa xpa- |[[Tepeuens 60npocos 0s ROOZOMOBKU K 3auemy:
HEHWS, IOJIy9eHHOH B xone |1. YncneHHOE HCClieoBaHHE KOIeOaTeNbHBIX IIPOLECCOB
uccienoBanus, uHpopma- (2. 3amaua o ABIKEHUH Tella HepeMEHHOI MacChl B IOJIE TATOTEHHS 3eMJIH C y4ETOM CONPOTUBIICHHS BO3LyXa.
L[MHU; METO/IbI IOCTPOCHUA (3. 3amaua o pacnpeeNeHHH TeMIIepaTyphl B CTEPKHE C 3aJaHHBIMU TPAHUYHBIMU YCIOBUSIMH.
rpaMKoB U BBIYUCIICHUS
MOTPEIIHOCTH YKCIIEPHMEH-
Ta
YMers: IpumMensTh MomydeHnsle  |[[IpuMeps! TeM T1a00paTOPHEIX 3aJaHHit
3HAHUS B 001acTU Teopuu U |1. CpaBHeHUE METOJO0B YHUCICHHOTO PElIeHHs B 3a/ja4e JBIKEHUS TeJla IepeMEHHON MacChl.
MPaKTUKH H3y9aeMbIxX Gpu- |2 CpaBHeHHE METOJI0B YHCIECHHOTO PEIIeHHs B 3aja4e BEIHYKICHHBIX KOIeOaHuUil.
3WYECKUX MPOIECCOB; 3. CpaBHEHHE METOJJ0B YHCIICHHOTO PEIIeHH s B 3a/1a4e O paclpe/eeHue TEMIIepaTypsl B OXHOPOIHOM CTEpIK-
CcBOOOIHO ONIEPHPOBATh He.
(I3UYeCKUMHU TepMIHAME B
i BIYUCIIATENbHAS (PH3UKA
1 TIOHSTHSMH; HCIIONB30-
BaTh UX B o0nactu husmye-
CKOT'0 MICCIIEJIOBAHHMS
Bnanets: OCHOBHBIMH MIPUEMaMHU
padoTHI ¢ pa3NIUYHBIMU
¢msuaecknmu npubopamu  |{[Ipumeps! 3aKaHuMiA:
U yCTaHOBKAaMM; METOAUKOM 1. Pemnts 3aauy 0 ABMXKEHHU Tela IEPEMEHHON MacChl pa3HBIMU YHCIICHHBIMH MeToJaMH. Bribpats ontu-
MOJATOTOBKH OTYETHOCTH B MaJbHBIH MeToA pemennsi. O00CHOBAaTh CBOM BBIOOD.
HAYYHBIX HCCIICOBAHUX; 2. Pemmthb 3a/1a4y 0 BRIHYXKJICHHBIX KOJICOAHHSIX pa3HBIMU YHCICHHBIMH METOAAMHU. BBIOpaTh onTHMabHBII
MHUHHUMaJIbHBIM Ha0OpOM Mmertop peuieHust. OG0CHOBATH CBOI BEIOOD.
YHCIICHHBIX METOJ0B P 3. Pemmnts 3a/1auy 0 pacnpeneneHHH TEMIIEPATyPhl B OJHOPOIHOM CTEPIKHE PasHBIMU YHUCICHHBIMU METOIaMH.
penieHny 3a1a4 GU3NKH Br16path onTHManbHbIH MeTox pemenus. OG0CHOBAaThH CBOM BBIOOD.
3HaTh TeopeTnuecknue OCHOBEI TeopeTnueckue BOIPOCHL:

(hyHIaMEeHTaNbHBIX (PU3H-

YECKHX SIBJICHHI, OCHOBHBIC
TIOHSATHSI, 3aKOHBI M MOJIEIIN
pa3nenoB GU3NKH: MEXaHH-

MarematHueckas MOJIENb 00bEKTA.
OKCTpeMyMbl MATEMAaTHYECKOH MOJIEIH.
TpebGoBaHMs K MaTEMaTHIECKOH MOJIEIH.

HOCTpOﬁHHe IJIaHa SKCIIEPUMEHTA.

00pazosamenbHOU NPOSPaAMMbL

[ImanupoBaHKe IKCIIEPUMEHTA
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KH, MOJIEKYJIIPHO# (hH3nKH
U TEPMOJMHAMHKH, K-
TPOAMHAMUKH ¥ MarHEeTH3-
Ma, ONITHKH, aTOMHON U
simepHoit hu3uKH, QUHKU
9JIEMEHTAPHBIX YaCTHI

CrarucTuueckas 00paboTKa pe3yIbTaToB IKCIIEPUMEHTA.
IpoBepka 3HaYMMOCTH KO3()HHIHEHTOB ypaBHEHUS PErPECCHU.
IpoBepka aileKBaTHOCTH MOZEIIH.

ITnannpoBaHue SKCTPEMabHBIX TOMCKOBBIX KCIIEPHMEHTOB.

VYwmerb - OIEpHPOBATh OCHOBHBIMH | - [ToCTPOUTH CHMILIEKC-TUIAH IS ABYX(AaKTPOHOTO SKCIIEPUMEHTA U MOJICNIb 00BEKTa B BHIE HEIIOJIHOIO KBapa-
MOHATHSAMH, 3aKOHAMU U [TMYHOTO MOJMHOMA, BEIOPAB B KAYECTBE «IKCIEPUMEHTATBHOM) (DyHKIIMY OTKIMKA QYHKIHIO BUAa y=1,5%
MOJICIISIMHU (DU3HKH X;+3*X,+Rand(0,1).
- [ocTpOUTH OPTOrOHANBHBIH [IEHTPATbHO-KOMITO3UTHBIH IUIaH Uit ABYX(AaKTOPHOTO SKCIIEPUMEHTA, BHIOPaB B
KkauecTBe (YHKIMM OTKIMKA (YHKIHIO BHIA Y=5* X;+(Xz)?+Rand(0,1)
- - ITocTpouTh CHUMITIEKC-TIIAH I TPEX(HAKTPOHOTO SKCIICPHUMEHTA U MOZIeTIb 00BEKTa B BHJIE HEIIOJIHOTO KBaJpa-
THYHOTO MOJIMHOMA, BBIOPAB B KAYECTBE «IKCIEPUMEHTANBHOW) (yHKIMH OTKIHKA QYHKIHIO Buaa y=1,7*
X;+2,6%X,+4*x*Rand(0,1).
Bruaners - oOpalleHus ¢ HAyYHOU 1

y4eOHOM IUTEepaTypOid;

- IPUMEHEHHS] OCHOBHBIX
(hu3HUIECKHX 3aKOHOB K
HCCIICZIOBAHUIO
KOHKPETHBIX SIBIICHHH U
HPOLIECCOB;

- ucnons3oBanusi OBM u
ITI00aBHBIX CeTeH It
oucka, oopaboTKH,
(unpTpanuy u ananmza
Hay4HOW HH(pOpMALHH;

- OPHEHTHUPOBATHCS B CO-
BpPEMEHHBIX IPOecCHO-
HaJIBHBIX 0a3ax JaHHBIX,
HHOOPMALMOHHBIX CTIpa-
BOYHBIX H TOMCKOBBIX CHC-
TeMax;

- OCHOBHBIMH METO/IaMH
HCCIICZIOBAHMS B MIPHUKIIA/-
HOM 001acTi pu3nKH,
MPAKTUYECKUMU YMEHUSIMA
U HaBBIKAMH UX HCIIONB30-
BaHH;

— Meronukoii pabo-
THI CO CIIEMATBEHBIM 000-
pyAoBaHUEM M PUOOpaMu
obmepr3nIecKoro Ha3Ha-
YCHUSI

- HaBBIKAMH OpPTraHU3aIluy 1
MOCTaHOBKH (PU3HYECKOTO
9KCIIEPHMEHTA C T10CIe-

[TocTpOUTH MAaTEMATHYECKYIO MOZENb 00BEKTa B BHE IIOIMHOMA ¢ KoadpuimeHTamu perpeccun b
0123451223 34123234345 1234 1235 11 22 33 44 55 555 no tabiuIie SKCIIEpHMEHTAIBHBIX JTaHHbIX, IPUBE-
IEHHOM HIDKE

G X1 X2 X3 X4 X5 Y

1 123.22 85.00 18.00 114.90 136.20 269.16
2 136.57 71.25 41.00 111.40 126.80 206.54
3 146.17 67.00 46.00 109.70 117.80 182.00
4 149.82 62.63 56.00 107.45 113.50 185.56
5 153.48 58.25 66.00 105.20 109.20 172.87
6 159.24 50.00 84.00 104.10 101.00 182.27
7 163.86 39.25 93.00 101.00 93.20 157.06
8 165.73 36.13 100.50 99.35 89.50 185.00
9 167.59 33.00 108.00 97.70 85.80 165.22
10 170.62 23.25 115.00 98.40 78.80 188.09
11 173.07 19.00 137.00 94.10 72.20 176.04
12 174.06 16.63 139.00 92.65 69.10 193.21
13 175.04 14.25 141.00 91.20 66.00 185.61
14 176.60 10.00 166.00 90.70 8.00 196.75
15 177.79 1.25 178.00 88.60 5.80 182.18
16 178.24 1.63 181.00 87.05 5.20 196.54




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
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AYIOLIUM aHAJIA30M U

OLIEHKOI MOJTYHEHHBIX 17 178.68 2.00 184.00 85.50 4.60 192.12
Pe3yJIbTATOB, 18 179.29 -6.75 212.00 80.80 2.40 206.44
HWcnons3oBanus Gpusmde-
CKUX 3HaHMU U1 ocBoeHus | 19 179.66 -9.00 213.00 80.30 2.20 182.69
POGHIBHBIX HH3UIECKUX
JCITMILIHE; 20 179.74 -8.00 222.00 79.15 2.10 206.83
- HABBIKAMMU CAMOCTOATCILE- | 97 179.81 -7.00 231.00 78.00 2.00 180.99
HO HaXOJUTh, CHCTEMATH-
3UPOBATh, KPUTHYCCKH 22 179.75 -6.00 251.00 73.50 1.80 193.68
aHAJIM3UPOBATH U OTOUPATH

23 179.52 -6.00 271.00 73.20 1.60 188.01

HEOOXOANMYFO JUIsl perie-

Hsl NIPUIIAZHBIX 33731 24 179.32 -5.50 277.50 71.05 1.00 193.19
husukn nHbOPMALHIO.

25 179.12 -5.00 284.00 68.90 0.40 186.41
26 178.57 -5.00 298.00 66.40 0.20 197.69
27 177.88 -4.00 302.00 -2.70 0.20 165.87
28 177.47 -4.00 309.00 -0.55 0.30 176.84
29 177.06 -4.00 316.00 1.60 0.40 165.94
30 176.12 -3.00 339.00 2.30 1.60 181.83
3HaTh TeopeTrnueckre OCHOBBI
OpTraHHU3aI|y, INTAHUPOBa-
HHUHU U IPOBeJICHHs Hayd-  [TeMBl 711 CaMOCTOSITEIbHOTO H3yIEHHUS :
HBIX UCCIIeJOBaHUH 13. TeopeTHYecKas ONTHKA U CIIEKTPOCKOIHS;
14. (u3nKa ra30BOrO pas3psaa;
15. CHEKTPOCKOIHS CIOKHBIX MOJIEKYJ;
16. JTUHAMHYecKast ronorpadus;
17. OIITHKA U CIIEKTPOCKOIIHS JKHIKAX KPHUCTAILIOB;
18. nasepHasi GpU3MKa;
19. HeJMHeHast ONTUKA H CIEKTPOCKOIIHS;
20. (OTOHHBIE KPUCTAILITHI;
21. B3aMMO/ICICTBHE JIA3EPHOTO U3JIy4EHHS C BEIIECTBOM; [IponsBoACTBEHHAA — MPE/IUTIIOMHA
22. MPUOOPBI LTS CIIEKTPOCKOIIHH; [IpaKTHia
23. npenapars! U IpHOOPHI IU1s HOTOIMHAMHUYECKON TEPaIHK; JIa3ePHO-OMHUCCHOHHAS CIEKTPOCKOITHS;
24. amnapaTHO-TPOrPaAMMHBIE KOMILIEKCHI UL HACHTH(GHUKAIUHE H KOHTPOIIS YJIEMEHTOB 3aIl[UTHI OT HOAIEN-
KM IEHHBIX OyMar U JOKYMEHTOB.
Ymers CoCTaBIISATh OTUYETHI U IOK-  [3a/1aHKe
Jagbl 0 HayqHO- [TpomymaiiTe X0 SKCIIEPHMEHTa, HeOOX0AUMOE 000PyJOBAHHUE UL UCCIIeNOBAHNSA (QOTOXHMHICCKHX NIPEBPAICHUH

HCCIIeIOBATENbCKOI paboTe |CII0MKHBIX OPraHUYECKHX MOJIEKYJI ¥ BBICOKOMOJICKYIISIPHBIX COCTHMHEHHI
JUISL y9aCTUsI B HAYYHBIX
KoH(pepeHuusIx

Bnaners HaBbikamu rmtaHupoBaHust — |3ajaHue
U TIPOBEJICHUS IKCIIEPHU-
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MEHTOB C IPHMEHEHHEM
COBPEMEHHBIX METOJIOB U
HU3MEpUTENBHOI anmapary-

Pl

CobGepuTe yCTaHOBKY JUISl HCCIIEOBAHUS (POTOXMMUUYECKUX HMPEBPAILCHHIT CII0KHBIX OPraHMYECKUX MOJICKYIT U BbI-
ICOKOMOJIEKYJISIPHBIX coetuHeHui. [IpoBeuTe skcnepumenT. Crenaiite BbIBO/bl. OLEHUTE pe3yIbTaThl.
HarmumuTe Hay4qHBIH TOKIA O X0/ YKCIEPUMEHTA U €T0 Pe3yIbTaTax

IK-7 crnioco0HOCTHI0 Y4aCTBOBATH B MOATOTOBKE U COCTABJIEHUH HAYYHOIl JOKYMEHTALMH 110 YCTAHOBJIEHHOI opme

3HaTh - COBPEMEHHbIE METO/IbI
cbopa, 06paboTku u aHaMU- |Teopemuueckue 60nPoci:
3a Hay4HO- TexHHueckux U |1. Busl u kimaccudukalus HOpMaTHBHO-TEXHUYECKOH TOKYMEHTAIHH.
9KOHOMHYECKUX U COLH- 2. Knaccudukanus HayqHO-TEXHHIECKOH TPOIYKIIUH.
aJIbHBIX JaHHBIX; 3. Byl poABIOKEHHST HAYYHOU NMPOTYKIMH HA PHIHKE.
- OCHOBHBIE BUIBI M Kiac- (4. 'ocynapcTBeHHast perucTpanys HayqyHbIX Pe3yIbTaToB.
CHU(HUKALMIO HAYYHO- 5. OCHOBHBIE 11€/IM ¥ HPUHIMITBI TOCYAAPCTBEHHOM HAYYHO-TEXHUYECKON MOIUTHKH.
TEXHUYECKOH JIUTEpaTypel; 6. ABTOpcKoe mpaBo. OCHOBHBIE IIOHSTHS.
- CpeAcTBa M METOAbI CTH-  |7. McKirounTenbHbIe npaBa
MyJIMpoBaHus cObita npo- 8. JInyHble npasa.
JIYKIWY, BUABI OXpaHHBIX  [9. [Topsok 1 0COOEHHOCTH BBIIOJIHEHNUS HAyYHO-UCCIIEI0OBATEIbCKHX PabOT 110 TOCYAapCTBEHHBIM KOHTPAKTaM
JIOKYMEHTOB UHTEJUIeKTY-  (10. HeTpaauinoHHbIeMepbIrocy 1apCTBEHHONUIIOAIECPKKH.
aJIbHON COOCTBEHHOCTH.
YMers: - CHCTEeMaTU3HPOBaTh U \Ipakmuueckue 3a0anus:
0000111aTh pe3yIbTaThl [MoaroroBKa DOKJIaIOB-TIPE3eHTALMII Ha IIPEII0KEHHBIE HIU CAMOCTOSTEIbHbIE TEMATHKHU:
HCCIIE/IOBAHMS; 1. OcoOeHHOCTH OLIEHKH KauecTBa Ul HAyTHO-TeXHUUECKOH MPOTYKIHH.
- paborath ¢ mporpaMMHEI- [2. IIporiecc MpoU3BOACTBA, pealn3aly U HCIIONB30BAHMS HAYYHO-TEXHHIECKOH IPOIYKIINH.
MH CPEACTBaMH 00ILEro 3. JKu3HEHHBIH LUK HOBOBBEACHUH. Hay4HO-TIPOM3BOACTBEHHBIH IIUKJI.
Ha3Ha4YCHHS; 4. Knmaccndukanyst HaydHO-TEXHHIECKOH TPOIYKIIUH.
- co3aBaTh 0a3bl JaHHBIX ¢ [5. OpraHu3anys u IIaHAPOBAHNE IPOJABIKEHNS TOBapa U IyTH €ro COBEPIICHCTBOBAHMSI.
HCTIONB30BaHUEM pecypcoB |6. CpeacTBa U METOIbI CTUMYIMPOBAHUS COBITA MPOTYKIHH.
ceru UHTEpHET; 7. IlpuMeHeHHe COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAIIOHHEIX TEXHOJIOTHH H TIIO0ABHBIX HH(POPMAIHOH-
- IPEJICTABIATE NOTy9eH-  [HBIX PeCYpCOB IS MTOUCKa 3 (PeKTUBHBIX IyTeil NPOABIDKEHHST HAyIHO! MPONYKIIUH
HbIE pe3ynbTaThl ucciaeno- |[8. IlpuHummsl, GOpMbI 1 METObI (PUHAHCUPOBAHUS HAYYHO-TEXHUYECKON MPOILYKIIHH.
BaHUS B BHJE OTYETOB. 9. crounnky GUHAHCHPOBAHNUS HAYyIHOH, HAYYHO-TEXHUIECKONH M HHHOBALMOHHOM JESATeTbHOCTH.
10. Iopsokpa3pabOTKNKOHKYPCHOHIOKYMEHTAIHH.
Brazers: - COBpPEMEHHBIMH METOJaMH

U croco0aMy aHaIu3a Ha-
Y4HOU HHpOpManuH, mna-
TEHTHOM JOKYMEHTAI[HU U
MPOBE/ICHHS TATEHTHOTO
[IOKMCKA U aHAJIN3a C IOCIe-
JIYIOLTMM HPECTaBICHUEM
B BUJIC OTYCTHOCTH;

- COBPEMCHHBIMH KOMIIBIO-
TEPHBIMH TEXHOJIOTHSIMH,
MPUMEHSEMBIMH TIPU 00pa-
0OTKE pe3ybTaTOB Hay4-
HBIX 9KCIIEPHMEHTOB H

Teopueckue (UHOUBUOYATbHBIE) 3A0AHUSA

1. Pa3paboTaTh cTpaTernyecKkuii ¥ TAKTHYECKHI MapKETUHTOBBIH TIaH MPOJBIKEHUS HAYYHOH POTYKIINH.
2. CocTaBUTh YNPOMEHHBIH MAKeT KOHKYPCHON OKyMEHTAIIMH JUI BRIOPaHHOTO KOHKYpCa.

00pazosamenbHOU NPOSPaAMMbL

[IponBIkeHHEe HAYIHOU MPOAYKIIMHA
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cbope, 00paboTKe, XpaHe-
HHH U Tiepeaadn nHpopma-
LMY TIPU [OJTOTOBKE HAyd-
HBIX OTYETOB, HAITHCAHUH
cTaTeil U MOArOTOBKE Ipe-
3EHTALUH.

3HaTth IpuHuune! u Metonsl Ha-  [[IpoBecTH BO BpeMst IPAKTUKH 10]] PYKOBOJCTBOM U 110 COTJIACOBAHMIO C pyKoBoaMTeNneM U npencrasurenem [T1C
YYHOTO HCCIIEIOBaHUS; Kagenpsl HCcCIeI0BaTeNbCKYI0 paboTy 10 BHIOPaHHOH TeMAaTHKE;
3aKOHBI MEXaHUKH, Mosie-  |OOCYIUTh ¢ PYKOBOJIHUTEIEM PE3yJIbTAThI M CETaTh HEOOXOAUMBIE BEIBOMEL;
KyJisipHOH (pu3uku u Tep-  |[Bce BONPOCH! - coieprKaHUe ayJUTOPHBIX 3aHATHM, IUIaH 3aHATUH, JIUTEpaTypHbIid 0030p u aAp. OOCYXaaTh B X01e
MOJMHAMUKH, JIEKTPOAH-  |[IPAKTUKH BO BPeMsl KOHCYJIbTallUH C PyKOBOAUTEINIEM;
HaMUKH, ONITUKH, aTOMHOH  |Bo3MoxkHBIEe TeMbI paboT
U siAepHOit Gpusuku, puzuku (1. MeTo/pl CIEKTPAIBHOTO aHAJIN3a H UX MPUMEHEHHE B IKCIIEPTHBIX HCCIICTOBAHUSIX
YaCTHUIL 2. ITpumMenenne (GU3HKU B €CTECTBEHHOHAYYHBIX HCCIIEIOBAaHMUIX
Kax npoBoauTs HayyHele (3. Teopust KOMOMHAIOHHOTO PACCEsHNUS CBETa
HCCIIeJOBaHUS B U30paHHOH (4. [TonsTHE 00 YMUCCHOHHOM CIIEKTPAIbHOM aHAIN3e
00JIACTH U COCTaBIATh 5. Pa3zpaboTka, HcclieoBaHue U ONTHMU3ALHS CPEACTB ABTOMATH3UPOBAHHOM TMAarHOCTHKN MaTepHa-
OTYeTHI 00 HCCIIENOBAHMSX [IOB CIIEKTPAIBHBIM METOIOM aHaIN3a
6. KauecTBeHHBIE U IOIyKOIHIECTBEHHbIE METOABICIIEKTPATILHOIO aHAIN3a
Ymertb: e) IIpumensTsb [penctaButh "OTuer" 0 MpakTHKE (COrNIaCHO 00pa3ily) pyKOBOAUTENIO NMPAakTUKK oT MI'TY 1ist orieHUBaHMs BbI-
MIOJTy9IeHHBIE 3HAHMS IS TOTHEHHOU paboTHI;
aHam3a npooiemM (OOCcynMTh pe3ynbTaThl MPAKTUKK HA UTOIOBOH KOH(pEPEHIIHN 'YueOHast - MpaKTHKA MO MOJIYYSHUIO Mep-
COBPEMEHHOH (U3UKU B BUYHBIX IPO(ECCUOHAIBHBIX YMEHUH 1
mporecce OT4eT 0 paboTe NPEeANPHUSTHS JOJDKEH COOTBETCTBOBATH TPEOOBAHMSIM IIPOTrPaMMBbI IIPAKTHKY By3a. OH CONEPIKHUT: [HABBIKOB
9KCIEPUMEHTAIBHON — TUTYAbHBIN JHUCT;
HCCIIeI0BATeNbCKOM —3aJaHue Ha IPAKTHKY,
paboTEI, paboTath ¢ |— KaJeHITapHbIH IUIaH;
JIOKyMEHTaMU |— IHEBHUK;
|— XapaKTepHCTUKY C MeCTa MPOXOKAEHNUS MPAKTHKU
|— comepkaHue;
|— BBelIEHHE;
|— OCHOBHYIO UacTb;
|— 3aKIIOUeHHE;
|— CIIHCOK JIHTepaTyphl;
— TIPUIIOKEHUS
Banets: Haspikamu BeneHus 10ky-  [[IpeacTaBUTh M 3aLIUTUTH OTYET O BHIMOJHEHHOW MCCIIEIOBATEIbCKON paboTe BO BpeMsi IPAKTHKHU BBIMOJHEHHBIN 110
MEHTAIUH [0 IPOBEACHUIO  [[IaHy
HCCIIeIOBATEIbCKOH ¥ TIPO-
M3BOJICTBEHHOU paboOThI
3HaTh OCHOBHBIE TIPUHIIHIIBI Otuer: [Ipon3BOACTBEHHAS - IPAKTHKA IO MOJTyYe-

paboThl Ha COBPEMEHHOM
anmaparype u 000py/ioBa-

1) TUTYNBHBIH JIUCT C MEYATHIO OPTaHU3ALMH;

2) 3a1aHNe HA TPAKTHKY ;

HIIO TPO(ECCHOHATBHBIX YMEHHHI U OIIBITA

mpodeccHOHAIBHOM JESITEIBHOCTH
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HHH [UTs BBIIOJHEHHUS (QH-
3UYECKHUX MCCIIEI0BAHMIT
Teopernueckrne OCHOBBI
OpraHu3alyy, IUIAHUPOBA-
HHH U IPOBEJICHHUS HAYY-
HBIX UCCJICIOBAHUIA

3) IHEBHUK MPAKTUKU C [1€YaThIO OPraHU3aLMH;

4) 0T3bIB O NPOXOXKJICHUH MPAKTUKH (TOJIBKO JUIs IPOU3BOACTBEHHOM U MPEMIUIOMHOM MPAKTHK) € I€4aThio Opra-
HI3aIHY;

5) conepkaHue;

6) BBE/ICHUE;

7) OCHOBHas 4acTh;

8) 3akiroueHue;

9) CIMCOK MCIIOJIL30BAaHHOM JIMTEPATYpPbI;

10) npuoxeHus.

YMets

CoCTaBIIATh OTYETHI K
JIOKJIAIBI

TUTYIBHBIH TUCT SBIISIETCS IEPBO CTPaHUIICH OTYETa 110 IPAKTUKE U B 00S3aTEJILBHOM HOPSIIKE 3aIIOIHIETCS 110
cTpOro onpenesaeHHbIM IpaBuiIaM. B oTyere nociie TUTYIBHOTO JIMCTA CIIEAYET 33/1aHie Ha MPAKTUKY, KOTOPOe
BKITIOYAET B cedst pabouyro IporpaMMy HPaKkTHKH.

[locie 3aganHust B OTUETE 110 IPAKTUKE CIIENYeT JHEBHUK NIPAKTUKU. B THEBHUKE ClIEyeT MOCIeJ0BaTEIbHO YKa3bl-
BaTh KaJIeHJapHbIE AaThl KPOME BBIXOJHBIX JHEH opraHu3aiyu. JlaTbl JOJKHBI COBNAAATh C JATAMU YKa3aHHBIMU B
BamaHuM Ha NpakTUKy. KpaTkoe coneprkaHue paboThI IPaKTHKAHTA JODKHO PacII(POBBIBATE ATAIlbl IPAKTHKU
yKa3aHHbIE B 3aJlaHUM 10 npakTke. [loce THEBHMKA CliefyeT XapaKTePUCTUKA-0T3bIB O IPOXOKACHUHN IIPAKTHKU C
yKa3aHHEM ee BUJA.

IConepxanue (OrJIaBIeHHE) — CTPYKTYPHBIH 2JIEMEHT 0TYeTa, KPaTKO ONUCHIBAIOIIII CTPYKTYPY OTYeTa C HOMepaMu
1 HAMMEHOBaHUAMH Pa3/IeloB, II0Pa3/IeIoB, a TAKKE NEPEUUCIICHUEM BCEX IIPUIIOKEHUN U YKa3aHUEM COOTBETCT-
BYIOLIMX CTpaHull. Beenenue

/17151 IpOU3BOACTBEHHO MPAKTUKU HEOOXOIMMO yKa3aTh: CPOKH IPOXOXKAEHUS NPAKTHKU;— MOApa3AeleHHe mpes-
PUATHS KaK MECTO MPOXOXKICHUS MPAKTUKM;— 3aHHMAeMyIO JOJDKHOCTD (JOJDKHOCTH) BO BpeMsI IPOXOXKACHUS
IPaKTUKH;— LIeJIH U 3aJa4d IPAKTUKKU;— OCHOBHbIE HOPMATHBHO-IIPABOBBIE JOKYMEHTHI IPEANPUATHS;— Tepednc-
leHre paboT, BEITOIHEHHBIX B IIPOLECCe PAKTHKH.—

/1711 IpEeAIUIIIOMHOM IPaKTHKY HEOOXOUMO yKa3aTh: CPOKH IPOXOXKICHHS NPAKTUKH;— HOIpa3/ieleHne Ipeapu-
SITHSI KaK MECTO MPOXOXKICHUS MIPAKTUKH;— IIePeUHCIIeHHe PaboT, BHITOIHEHHBIX B IIPOLECCE IPAKTUKH;— OCHOBA-
HIte TS pa3pabOTKU TeMBI BBITYCKHOM KBATH(HKAIMOHHOH pabOThl,— aKTyalbHOCTh U HOBH3HA TeMbl BKP;—
OIIEHKa COBPEMEHHOT0 COCTOsIHUS npobiembl BKP.—

OcHoBHas yacTh 8 B 1aHHOM pasfienie CTYeHT JAET MOAPOGHBIH OTYET O BHITIOTHEHUHN KEIHEBHBIX MPOU3BOJICT-
BEHHBIX 33JaHUH U OIUCHIBAET U3yUYEHHBIE H OTPaOOTaHHBIE BOIIPOCHI, IPEATOKEHHBIE B IPOrpaMMe MPAKTUKH.
(OcHOBHas YacTh MOXKET COAEPXkKATh 2 — 3 paszena, Kax/bli U3 KOTOPBIX, B CBOIO OYEPE/ib, MOXKET COCTOSTh U3 2 — 4
Mopa3iesoB.

Bakmouenue Pasnen 0TYETa, B KOTOPOM CTY/IEHT BHICKAa3bIBAET CBOE MHEHHUE O TIPEIPHATHH, 00 OpraHu3aLuK 1

P HEKTUBHOCTH MPAKTHKYU B IIEJIOM, COL[HAIILHON 3HAYMMOCTH CBOEi Oyaymieit ciennansHocTH. [IprMepHsIil 06beM
BaKIIOUeHUs 3-5 CTPaHUIl MAITHHOINUCHOTO TEKCTA.

(CIIECOK MCTIONB30BaHHOM JINTEPaTyphl B crmcke HTepaTyphl BKIIOYAIOTCS BCE HCTOUYHUKY HH(DOPMaNH, H3ydeH-
HBIE ¥ IPOPaOOTAaHHBIE CTYICHTOM B IPOLECCe MPOXOXKICHHS MPAKTUKH. CIHCOK JIUTEPaTypHI SBISETCS COCTABHON
gacThIo oTdera. [Ipu BHIOOpE HCTOYHHUKOB JIUTEPATypPHI CIIEAyeT UMETh B BHIY H3MEHEHUS 3aKOHOJATENbCTBA B 00-
ITacTi YKOHOMUKH. MUHHUMaIbHOE KOTNIECTBO UCTOYHHUKOB — 15.

[Mpunoxxenus B npuinoxeHnsx nomemarorest (110 HeoOX0JUMOCTH) HINTIOCTPATUBHBIC MaTePUAIIbI, UMEIOLINE BCIIO-
MoraTesbHOE 3HaYCHHE, a TAK)KE MaTepUaIbl 10 UCIOJIb30BAHUIO PE3YJIbTATOB MCCICAOBAHMI C HOMOIIBIO BBIYHCIIU-
[renpHOM TexHHKH. K BcrmoMoratensHOMY MaTepralty OTHOCSTCS] OpraHH3alliOHHBIC, ITAHOBEIE U OyXralaTepcKue

JIOKYMCHTBI IIPEANPUATHUSA, IIPOMEKYTOUYHBIC paCUYCThl, TaGJ’lI/IHBI BCITOMOI'aTCJIBHBIX HI/I(i]pOBBIX JIAHHBIX, HHCTPYK-

BBez[eI—me (1 -2 CTpaHUIIBI MAIIMHOIIMCHOTO TeKCTa) NIPEACTABIISACT €000 OCHOBaHHE JUIA HallpaBJICHUSA Ha IPAKTHKY.




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm

LMY, METOMKH, WILTIOCTPAL[MH BCIIOMOTaTEIbHOTO XapaKTepa, TaOJnLIbl, TpaMKH, aIrOPUTMBI, IPOrPaMMBbI pacye-
TOB U pellleHHs] KOHKPETHBIX 3324 M T.J.1 T.IL

Bnaners

HaBbIKaMH IITaHUPOBAHUS
U IPOBEJICHUS SKCIICPHU-
MEHTOB C IPHMEHEHHEM
COBPEMEHHBIX METOJIOB U
HM3MEPUTEINILHOM arnmapary-
pBI

HaBblkamMu BeJIeHUS IOKY-
MEHTALMH 110 IPOBEACHHIO
HCCIIeIOBATENbCKOH ¥ IIPO-
H3BOZICTBEHHOM pabOTHI;
npuémamu camoo0pazoBa-
HUS

Hapikamu oOpariieHus ¢
HAY4HOH M y4eOHOH JuTe-
patypoii; HaBBIKAMH ¥C-
II0JIb30BAHUS MaTeMaTH4Ie-
CKHX MAaKeTOB ISl HCCIIC0-
BaHUSI MAaTEMAaTHIECKHX
Mogenelt Gpu3ndeckux oob-
€KTOB U [POLIECCOB

YMerb poBepuTh OTYET Ha aHTUILIaruaT https://rea.antiplagiat.ru/

3HaTh

Teopernueckre OCHOBBI
OpraHM3alUHy, IIIAHUPOBa-
HHH U TIPOBE/ICHUS HAy4-
HBIX HCCIIEIOBaHUH

3HAKOMCTBO C IIPEANPHUATHEM H CHIEIHAILHOCTEIO

Bo BpeMsi IPAaKTUKK U3YUHT!

- XapakTep U 0COOEHHOCTH OyayIel crienualbHOCTH;

- B3aHMOOTHOILCHHS JIA00PATOPUH (IPEANIPUSITHS) C OpTraHU3AMMSIMHE (TIPEIIPUSITHSIME) TOPOa;

- 6a30BBIC TOJOKEHHs 0 paboTe nabopatopu (MPEANPHUSITHS) TAKOTO TPOPUILS;

- IIpaBHJIa OXPaHbI TPY/a U TEXHUKU OE30I1aCHOCTH;

- METOJIMKa BBIIIOJHEHHS SKCIIEPUMEHTATIBHO-UCCIISIOBATENECKIX M PACIETHBIX padoT 1o npod o paboTsl abopa-
[ropuu (mpennpusThs) U Kadeapbl TEOPETHUECKON U MPHKIAAHON (UIHKH.

YMets

CoCTaBIIATh OTYETHI M JIOK-
JIaibl

T'OTOBHUTH TOKIAMBI IJIst
y4JacTHs B Hay9IHBIX KOH(e-
PEHIHSIX

CoCTaBIISATh OTYETHI U 0K~
Jagpl 0 HayqHO-
HCCIIeJOBATENIBCKOM paboTe
JUISL y9aCTUSI B HAYYHBIX
KOH(epeHIHsIX

MOJITOKA JOKJIAJI0B TI0 TEMaM CEMUHAPOB

1. CEMHHAp O HanpaBJeHUAX padboTsl o reme BKP

2 CeMHHap 0 aKTyaJbHOCTH BEIOpaHHOI TeMbl BKP

3. CeMHHap 0 BBIOOpE 0a3bl HCCIIETOBAHUS

4 CEMHHAp O TEOPETUYECKON U MPAKTUYECKON 3HAYMMOCTH HCCIICTOBAHUS

MIpaKTHKa

Bnaners

HaBbikamu BeneHus TOKY-
MEHTAIMH [0 POBEICHHIO
HCCIIE0BATEIbCKON U PO~
W3BOJICTBEHHOU pabOTHI,
npuéMamMu caMmoobpasoBa-

IConepixanue

Benenue

3HAKOMCTBO C IPEANPHATHEM H CHCIHAILHOCTHIO
[pakTryeckas paboTa

/[HEeBHVK IPAKTHKU

00pazosamenbHOU NPOSPaAMMbL

HpOI/BBO)ICTBeHHaSI — IpeaauIITIOMHAs



https://rea.antiplagiat.ru/

CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

HUS
Hagbikamu oOparuenus ¢
Hay4YHOHU U y4eOHOH
JIUTEPATypOM; HaBbIKAMU
HCHOJIb30BAHUS
MaTeMaTHYECKHUX [TaKeTOB
JUISL KCCIICIOBAHUS
MaTeMaTHYECKUX MOJIeIei
(u3HUecknx 0OBEKTOB U
POLIECCOB

BaxiroueHue

IIK-8 crnoco0HOCTHI0 MOHUMATH H

NPUMEHATH Ha NIPAKTUKEe METOAbI YIIPABJICHUA B ct[)epe NpupoOaAONOJIb30BAHUSA

3Hatb

- KIIacCU(HKALMIO METO/I0B
ympasieHus B cdepe npu-
POJIONIONB30BAHUS;

- COZiepKaHNue METOI0B
yIpaBJieHHS B cepe IpH-
POJIONIONB30BAHUS;

- 007IaCTH IPUMEHCHYS
METO/IOB YIIPaBJICHUS B
chepe mpUPOIOIOIH30BaA-
HUS

[IepedeHp BONPOCOB K 3a4eTy

1. TTonsitue 6uocdepst 1 Hoochepsl. [oGanbHBIE U3MEHEHHS OUOIOTMYECKOro pa3Hoo0pas3us
2. OmnpeneneHue J0MyCTUMOrO BO3/ICHCTBHS Ha BO3AYIIHBINM Oacceitn. CaHutapHO-3amuTHas 30Ha. Crioco0bl 1
CpelicTBa 3aIUTHI OKPYKAOLIEH Cpe/pl.

CTpyKTypa IpOHU3BOACTBA U CXeMa BO3ICHCTBHUSI €0 HA OKPYXKAIOIIYIO CPEy.

4. CTpyKTypa OpraHoB, KOHTPOJIHPYIOIINX COCTOSTHUE OKpY)Karomei cpenbl. OCHOBHEIE 3aKOHOaTeNbHBIE

QK TBI.

5. Posb mpupoiHBIX pecypcoB B pa3BUTHH 001IecTBa. BO30OHOBISEMOCTh IPUPOAHBIX PECYPCOB.

6. ColpaibHbIC U 9KOHOMHYECKHE IIOCIIEACTBHUS H3MEHEHHI OKpYKaroliei cpebl. OpraHbl, KOHTPOIUPYIOIIHe

ICOCTOSAHHUE 0pr>1<a}01uef/'l Cpeabl. DKOHOMUYECKHE aCTIeKThI DKOJIOTHH — JIMOEH3UPOBAaHUE, CTPAXOBaHNUE, HAJIOTOBLIC
VIBI'OTBI, IIJTATCKU 3a IPUPOAOIIOTIBE30BAHUE.

7. ITprauHEI 3arpsI3HESHUS IIOBEPXHOCTHBIX BOJ NP pa3paboTKe M 00O0TaleHHH MOJIE3HBIX HCKOIAEMBIX
8. OxpaHa U palloHaIbHOE HCIIOIb30BaHue Help. CIoco0bl COKpaIe s INIONMANCH, H3BIMAaeMBbIX UL HY KT
[IPOM3BOACTBA.

9. IToxa3aTeny kauecTBa BOJbI. MeTOIBI OUMCTKU CTOYHBIX BOJI, UX KIIaCCHU(UKAIHS.

10. 3eMeIbHbIC PEeCYpCHl M BO3IHCTBHIE Ha HUX IPEANPHATHIL.

11. CTpyKTypa U periJaMeHTHPOBAaHHUE BOJIOIOIb30BAHUS Ha MPENPUSITHH.

12. Pecypcocbepexenne. DHeprocoeperaromue TeXHOIOTHH.

13. Vcrounnky 3arpsisHeHUs aTMochepsl. [Ix pa3nenenue mo popMme U XapakTepy BEIOPOCOB.

14. Buip Bo31eiicTBIS MPOM3BOCTBA HAa OKPYIKAIOIILYIO CPELYy U OCHOBHBIE (haKTOPBI, HX ONMPEIEIISIONIHE.
15. PexynpTuBaIms HapyIIeHHBIX 3eMelb. BUIBI 1 OCHOBHBIE TEXHOJIOTHUYECKHIE CXEMBI PeKYIbTHBAIINH.
16. CpezcTBa M METOIBI CHIIKEHUS BEIOPOCOB. MeTO/BI | alapaTsl OYHCTKU OTXOSIIHIX T'a30B.

17. YTunu3zanuusi 0TX010B NIPOU3BOICTBA.

18. OCHOBHBIE HalPaBJICHNUS BO3ACHCTBHS NPEITPUATHII HAa OKPYKAIOIIYIO CPETy.

19. MeTozbl OYMCTKH MPOMBIIUIEHHBIX BEIOPOCOB OT Ta3000pa3HBIX 3aTrps3HUTENCH.

20. IpraHHBI K3MEHEHHS OKPYKAIOIIEH CPE/IBI C PA3BUTHEM TEXHUYECKOrOo Mporpecca.

21. 3arpsi3HeHHe — OnpeeNeHue, KiIacCU(UKAIWs, IPUMEpHL.

22. MexaHH4ecKrue METOIbl OYUCTKH CTOYHBIX BOJ. MX 3(ekTHBHOCTD.

23. MepomnpHsITHs IO OXpaHe BO3AYIIHOTO Oacceiiia OT BEIOPOCOB.

24. BnusHue npeanpusThii oTpaciu Ha BOJHEIE OOBEKTHI.

25. Butel Bo3neiicTBIS MPOM3BOICTBA HA OKPYKAIOIIYIO CPELYy U OCHOBHBIE (DaKTOPBI, HX ONPEIEIISIONIHE.
26. DKOJIOTHS ¥ MHXKEHEPHAs 9KOJIOTHUsI (OIPEIENICHUs] U OCHOBHBIC 3aa4H).

27. N3meHeHnst okpyKaromiel cpefibl, 00yCIOBICHHbBIE TEXHUUECKUM IPOTrpeccoM. DKOIOTHYECcKas CUTyalus B

cTpaHe.

DKoJsorus




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

28. ApanTanys — onpeneseHne, BUABL, IPHMEpPDIL.
29. ITpakTHyeckne METO bl YIPaBICHUs KAYe€CTBOM OKpYKarowlel cpe/ibl (aJMHHUCTPATHBHBIC, SKOHOMHUYE-
CKHe, PHIHOYHBIC METO/IbI YIIPABICHHUS IPUPOJOOXPAHHOM IESTENbHOCTHIO).
30. Bo3sneiicTBre aHTPONOreHHbIX (hakTopoB Ha 6uocdepy. OCHOBHBIE IyTH PELICHHS IKOIOTHUECKUX MPOOIeM.
31. Pop kMatiyeckux GpakTopoB B 3arps3HeHnn atMocdepst. [lonstue HMY.
32. JIOKyMEHTBI, pErIaMEHTHPYIOLINE TPHPOIONOIH30BAHIE Ha IPESATIPHSITHH.
33. [ToHsiTHe PaIMOaKTHBHOCTH, €IMHULIBI n3MepeHus. HopMbl paualinoHHOro 00Iy4eHus.
34. [TbueynaBnuBaromiee 060pyIOBaHUE.
35. Opra=Hu3aryst MpUPOI0OXPAHHON PaOOTHL.
36. HopmaruBsr kauecTBa aTMOC(HEPHOro BO3ayXa.
37. OO0mmue TpeOoBaHMs K COCTaBY U CBOMCTBAM BOJIbI I10CIIE BBITYCKA B HUX CTOYHBIX BOJ.
38. IaTexu 3a HCHOIB30BaHKE IIPUPOIHBIX PECYPCOB
39. Crpyktypa 6rocthepbl. MexaHU3MBI YCTOIYHBOCTH Onocdepsl. Posb :UBBIX OpraHH3MOB B JOPMHUPOBAHHI
6rocdepsl.
40. YenoBek Kak cocTaBHas 4acTh 6rocdepsl. Obpa3oBaHHe NPUPOJHO-TIPOMBIIUICHHBIX CHCTeM. Yuenue B.I.
Bepnajckoro o «Hoochepe»
41. Bunp! nnatexeit B cdepe npupoomnoib3oBanus. [11aTHOCTh UCIOJIB30BAaHUS IPUPOIHBIX PECYPCOB.
42. DOopMBI B3aHMOCBSI3H TEXHOIOTMYECKUX MIPOLIECCOB € MPUPOAHON cpenoil. [okaszaresnn, HCTOYHUKH U (Hop-
MBI BO3/ICIICTBHS Ha IIPUPOJIHYIO CpeLy.
43. BuoreoneHos, sxocucremMa — onpeesaeHue, pasinyms, IpUMepbl.
44. JInmuTHpyromye GakTopsl — ONpefeneHre, IPIMEpEL.
45. Dkonorndeckue GakTopbl — ONpeaeNieHne, Kiaaccupukanus (¢ mpuMepamu).
46. Tpoduueckas 1enb — ONpeeNeHne, COCTaB, mpruMep. ABTOTpoGdBI U reTepoTpodbl — onpenenenue, GyHK-
LM, IPHMEPBI.
47. DKOJIOTHYECKHH KPU3UC — ONPEICNICHUE, PA3INYUsl MEXLy KPU3UCOM U KaTacTpo(oi, IPU3HAKU SKOJIOTHYe-
CKOTO KpHU3HCa, TIPUMEPBI.
48. Cyk1ieccusi — onpeneNeHe, BUIBI, TIPUMEpHL.
49. ITonsiTHe 0 3arpsA3HEHUHN OKpYKaromier cpepl. Kaccndukanus 3arpssaennii (¢ npumepamn).
50. MesxayHapoJHbIe OTHOLIEHHsI B 00JIaCTH 3KOJIOTUH — BUJIbI OOBEKTOB OXPaHBI.
VYwmersb - TIEPEYHCITUTD METO/IBI Crenaiite coobmenmue:

ympasneHus B cepe npu-  |ColMaabHble H 9KOHOMUYECKHE MTOCIISACTBHS N3MEHEHUH OKPYKAIOIIEH CPEIbI.

POJIOIIONB30BAHHS; OpraHbl, KOHTPOJIHPYIOIIHE COCTOSTHHE OKPYKAIOILISH CPEJIbl.

- 000CHOBATB BBIOOP METO-  [JKOHOMUYECKHE aCIIEKThI 3KOJIOTHHU — JIMLICH3UPOBaHNE, CTPAXOBAHKE, HAJIOTOBBIE JIIOTHI, IUIATEXH 33 IPHPOI0-

J1a yrpaBJeHus B chepe [0JIb30BaHHE.

[IPHPOIOTIONB30BaAHHS;

- IPUMEHSITh Ha IPaKTHKE

METO/IbI YIIPABJICHUS B

cepe nMpUpoONONH30Ba-

HUS

Bnanets - MeToziamu yrpasieHus B ([lepeueHb BONPOCOB K KOHTPOJIBHBIM padoTam

cepe MpUPoONIONH30Ba-
HUS,

- CIOCOOHOCTBIO BHIOPATH
METOJI YIIPaBJICHUS B cepe
[PHPOAOIOIb30BAHNS;

- OCHOBaMH IPUMCHEHHUS Ha
[PaKTHKE METOJIOB YIIPaB-

1. CtpykTypa Mpou3BOICTBA U CXeMa BO3/CHCTBUS HA OKPYKAIOMIYIO CPEILy

2. IToka3areau KauecTBa BOIBI

3. ®OpMBI B3aUMOCBSI3H TEXHOJIOIMYECKHX ITPOLIECCOB ¢ MPUPOIHON cpenoil. [lokasarenu, HCTOUHUKH B (OPMBI
BO3JCHCTBHS HA TIPUPOIHYIO CPELy

4. CTpyKTypa U periiaMeHTHPOBAHUE BOIOMOIB30BAHIS HA IPCMPUITHA

5. Onpezenenye JOIyCTUMOrO BO3JCHCTBYS HAa BO3AYIIHBIH OacceiiH. CaHUTapHO-3allIUTHASI 30HA




CmpyKkmypHviil s1emenm CmpykmypHwiil s1emenm
PYKIyp ITnanupyemvle pesyivmamot 00yUeHUs PYKIyp .
KoMnemenyuu 06pazoeamenbHol NPo2PaMMbl

JIeHHs B cepe IprpoIo- 6. Kakie opranu3Mbl BBIACILSIIOT [0 CIIOCOOY MUTaHHs B Onochepe

OJIb30BAHUS 7. CtpykTypa 6uoctepbt

8. Ha uem ocHOBaHO (pyHKIIMOHUPOBAHNE IPUPOAHO-TIPOMBIIIIEHHBIX CHCTEM, KaKUe eT0 ()OPMBI BBIASISIOT

9. Kakue rnokasaTeinn y4uTBIBAIOTCS PU pacyeTe KOHLEHTPALMH 3arPA3HAIOIINX BEIIECTB B BOAHBIX 00BEKTAX MPH
cOpoce B HUX CTOYHBIX BOJ

10. Kak paccunThIBaroTCS KOHIEHTPALNH 3arpsI3HAIONINX BEIIECTB B aTMOc(epe IpH BEIOPOCEe U3 TOUEUHOTO HCTOU-
HHKa

11. Kak B 6uocdepe hopMHUPYIOTCS LEnH MUTaHUS

12. Tokazarenu kagecTBa aTMOC(EPHOro Bo3yxa. UTo BKIIIOYAET IIOHATHE HEOIArONPHATHBIX METEOYCIOBUI

13. Buzipl BO3eHCTBHS IPOU3BOACTBA HA OKPY)KAIOLIYIO CPEy M OCHOBHBIC (DaKTOPBI, X OMpPEACISIONIIEe

3HaTh OCHOBHBIE onpenieNieHHs U |Crnucox 60npocog npumeprozo mecma
TIOHATHUS, UCTIOb3YEMbIE \Bonpoc 1

mpu hopMyaHpOBKe 3a1ad  |SlnepHoe opyxue - 3T0:

Monutopusra OC; [BapuaHTBI OTBETOB

OCHOBHBIE METOJBI HCCIIE- |g
JIOBAHUIA, HCIIONIB3YEMbIX B
Monutopusre OC;
OIIpe/IeIIeHUs] OCHOBHBIX
MOHSATHH, Ha3bIBATH UX
CTPYKTYpHBIE XapaKTepH-

BrIcOKkOTOUHOE HacTynaTeIbHOE OPYKHE, OCHOBAHHOE HA MCIOJIb30BaHUN MOHU3UPYIOILETO U3Iy4eHUs TIPH
B3pbIBE AE€PHOTO 3apsijia B BO3LyXe Ha 3eMIle MM 110] 3eMIEH

° Opy>kHe MacCOBOT0 NOPaXKEHUsI B3PBIBHOTO [eHCTBUS, OCHOBAHHOE HA UCIIOJIb30BAHHU CBETOBOIO H3ITyde-
HHS B pe3yJIbTaTe BOSHUKHOBEHUS TIPU B3pbIBE OOJIBIIOr0O MHOTOKA JIyUYHCTOM HEPIHH, BKIIOYAIoNKe yIbTpadHome-
[TOBBIE, BUANMBIE U HH(paKpacHbIE JIydH;

CTHKY; ° Opy>kHe MacCOBOT0 MOPaKEHUsI B3PBIBHOTO JEHCTBHS, OCHOBAHHOIO Ha HUCIOIb30BAHUU BHYTPHUSIEPHOI
OCHOBHBIE 3aKOHBI MOHU- ~ [PHEPIUH.
Topunra OC u npaBuna Bonpoc 2
TIPEMEHEHHS HIX; IMOYKHO JIM YKPBITECS OT YAapPHOH BOJIHBI, €CJTH BBl YBH/IENHU BCIBIIKY HA 3HAYUTENBHOM PACCTOSIHUM?
OIpe/iesIcHHs IPOLIECCOB,  |BAPHAHTHI OTBETOB
NpOTEKaroINX B n3ydae- \d Henp3s. Cer OT SIpKOii BCOBINIKK OT sJIEPHOTO B3PBIBA PACTIPOCTPAHSETCSI MTHOBEHHO, OJJHOBPEMEHHO C
MBIX SABJICHUAX U JIC)KAIIUX y[_[apHof/'] BOJIHOM.
B OCHOBC M3YHacMOro IpH- g EIMHCTBEHHBII CIIOCO6 He TIOIBEPTHYTCS MOPAXKAIONIEMy eHCTBHIO yIapHOi BOIHEI — 3a6marospemenno | PH3HUECKHE H XHMHYECKHE METOJIbI
pozHOTO deroMexa. YKPBITHCS B 3aLLIUTHOM COOPYXKCHHUH; 3QILUTEI OKPYKAIOUIEH Cpe/bl
i MoxxHo. flnepHas BCIBIIIKA BUAHA HA 60IBIIOM paccTOSHUK. CBET paclpocTpaHsIeTcs MTHOBEHHO, a yaap-
Hasl BOJIHA IPOXOJUT MEPBBIN KM 3a JBE CeKYHbI, 3aTeM €& CKOPOCTh yMEHbIIAeTCs.
Bonpoc 3

UTO MOXET CITY>KUTb 3aIIUTON OT CBETOBOTO U3JIy4eHHs?
[BapuaHTbl 0TBETOB

i ITpocreiimye cpeacTBa 3aLIUTHI KOXKU U OPTaHOB JBIXaHHS;

i JIro6ble mperpapl, He MPOIYCKAIONINe CBET: YKPBITHS, 3200p U T.II.
° 3auThl HE CYIIECTBYET.

\Bonpoc 4

IKak oTpapisiroliye BemecTBa MPOHUKAIOT B OPraHU3M 4eIoBeKa?
[BapuaHTBI OTBETOB

i IIpu BabIxaHUM 3apaskEHHOTO BO3IYXa;
i C onex1ibl, 00yBH U TOJIOBHBIX YOOPOB;
° INomazast Ha cpeCTBA 3AIIUTHI KOXKU U OPTaHOB JbIXAHHS.

\Bonpoc 5




CmpykmypHblil 91emMeHm
KoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpykmypHblil d1emeHm
00pazosamenbHOU NPOSPaAMMbL

K KOJUIGKTUBHBIM CPEACTBAM 3aIUThI OTHOCSATCS:
IBapuaHTbl OTBETOB

IIpoTuBorassr;
PecniupaTops;
Voexuimna;

CpencrBa 3aIuThl KOXKHY;

IIporuBopaguarmonnslie ykpoitus (ITPY)

\Bonpoc 6

113 yka3aHHBIX CPEACTB 3alIUTHl OPTaHOB JABIXaHWS BEIOEPUTE HHIUBHIyaIbHbIE:
[BapuaHTBI OTBETOB

BarHo-maprieBas noBsi3ka;
BamuTHbIi KocTioM JI-1;
OuUIbTPYOLHKI IPOTUBOTA3;
Pecriuparop;
ITpoTHBOpaIMalliOHHOE YKPEITHE;
I'paxknaHckuii npotuBoras;
3aluTHBIE OUKH;
OO111eBOHCKOBOM MPOTHUBOTa3;
Yoexuie BCTPOSHHOE,
W3onupyromuii npotusoras;

Cneunanbnme 3allUTHBIC TICPYATKH,

OO111eBOMCKOBOM 3aIMTHBIA KOMIUIEKT.
\Bonpoc 7

13 TIEPEUHNCIICHHBIX OTBETOB BBIGepI/ITe TOT, B KOTOPOM IIEPEIUCICHBI OCHOBHBLIC YaCTH (iJPIJTBprTOHIeI‘O TIpOTHUBOTa3a.

[BapuaHTbl 0TBETOB

i JIuneBast yacTh, ropupOBaHHEBIEe TPYOKH BJJOXA M BBIIOXA, BO3IYIIHO-IbIXaTEIbHAS CHCTEMA;

i ITpoTnBoOra3Has kopoOKa, JHIeBas 4acTb, CyMKa IS IIepeHoca IPOTUBOTasa;

i O6TI0paTop, rodpupoBaHHas TpyOKa, CIIeNUATEHBIH XUMHYECKUH ITATPOH VTSI OYUCTKY BBIIBIXaEMOT0O BO3-
Imyxa, JbIXaTeNbHbII MEUIOK, KUCIOPOIHBIH OaIoH.

\Bonpoc 8

MHauBuya bHbIH mpoTuBoxuMudeckuit maket (UIII1-8) npexnasnaven ms:

[BapuaHnTbl 0TBETOB

® O0e33apaxuBaHus OMOJIOTUYECKOTO OPYKHSI, TIOMABIIEr0 Ha OTKPBITHIE YYACTKH Tea U OJICKIY;

i [poTuBopaanannoHHoi 00pabOTKY;

i O6e33apaKHBaHUs KalleIbHOKUIKHX OTPABIISIONINX BEIIECTB, TOMABIINX Ha OTKPBITHIE YIAaCTKH KOXH U
onexay.

\Bonpoc 9

[Topaxatomue (HakTopbl SACPHOTO B3PbIBA:

BapI/IaHTBI OTBCTOB




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

° N36bITOYHOE 1aBIICHHE B SMULEHTPE B ITHLECHTPE SAEPHOTO B3PhIBA, 3aPAXKCHHUE OTPABIISIOIINMY BEIECT-
BaMH M JIBHKYIIIEECs 110 HANPaBJICHHIO BETPa 00JIaK0, M3MEHEHHE COCTaBa aTMOC(EPHOTO BO3yXa;

\d Y}:[apHasl BOJIHA, CBETOBOC U3IIYYECHUE, IPOHUKAIOIIAA pagualus, paaAlOaKTUBHOE 3apak€HUEC U DJICKTpoMar-
HUTHBIN HUMITYJIBC,

° Pe3koe moHIMKEHNE TeMIIepaTyphl OKPYKaIoIIel cpe/ibl, HOHIKeHHE KOHIIEHTPAIUH KHCJIOPOa B BO3yXe,
[Pe3KOE YBEIMYEHHE CHIIbI TOKA B 3JICKTPOIPUOOpax.

\Bonpoc 10

XHMHYIECKOe OpYKHE - 9TO OPY>KHE MacCOBOTO MOPa’KeHHs, AHCTBHE KOTOPOTO OCHOBAHO Ha:

IBapuaHTbl OTBETOB

i IIpumeHeHus: OMONIOrMYECKUX CPEICTB;

° TokcH4ecKHX CBOMCTB HEKOTOPBIX XUMHYECKUX BEIICCTB;
° Vi3MeHeHus cocTaBa BO3AYLIHOMN CPe/Ibl B 30HE 3apaskKeHHS.
\Bonpoc 11

bakTepHoIOrnuecKoe OpyKHe - 3TO:
IBapuaHTbI OTBETOB

\d CHCHHaHBHOe OPYKHUE, IPUMEHAEMOE NJI1 MaCCOBOI'O IOPAKEHU CEITbCKOXO35HCTBEHHBIX )KHBOTHBIX U
IBOOOHUCTOYHHUKOB;

i CriennaiibHble Ooenpunackl U 60eBble IPHOOPDI, CHApsHKAaeMble OHOJIIOTMYECKUMU CPEACTBAMU MacCOBOTO
OpaKeHHs KUBOW CHIIBI, CEIbCKOXO035iICTBCHHBIX )KUBOTHBIX U [IOCCBOB,;

° Opyx1e MacCOBOro MOPaKeHUs JIF0/Iel Ha OnpeIeNIEHHON TEpPUTOPHH.
Bonpoc 12

(Cpencra KOJUIEKTUBHOM 3aIUTHI - 3TO

[BapuaHTbl 0TBETOB

° CpezicTBa 3alMTEI OPraHOB JBIXaHUS M KOXKU;

° JIérkne coopy KeHUs JUIs 3aIIUTHl HACETEHNs OT MOOOYHOTO0 IeHCTBIS aTMOChEpHI;

4 Wnxenephslie coopyskenus 'O, 3amumaroniye or OMIT n 1pyrux COBpEMEHHBIX CPEJICTB TOPAKEHHSL.
Bonpoc 13

Ot Kakux ¢akropos OMII 3amumaer yoexurie?
[BapuaHTEI OTBETOB

° Ort Beex Mopakaromyx (HakTopoB sIEPHOTO B3PHIBA;

° Or Bcex mopaxaromyx (pakTopoB sSIEPHOTO B3PHIBA, XUMUYECKOTO 1 OaKTEPHOIOTHYECKOTO OPYXKHS;
° OT yaapHOii BOJIHBI SACPHOTO B3PbIBA M OOBIYHBIX CPE/ICTB MTOPAKECHUSL.

\Bonpoc 14

3HeKTp0MaTHI/ITHHﬁ HUMITYJIBC - 3TO:
Bapuam‘m OTBETOB

° ONeKTpOMarHUTHBIE COSAUHEHNUS, CIOCOOHBI TOPaXkaTh TIOAEH 1 )KUBOTHBIX Ha OONBIIHX ILIONMAAAX H IPO-
HIKATb B Pa3IMIHBIC COOPYKEHUS;

° KpaTkoBpeMeHHBIIT 31eKTpHYecKHii pa3ps OOIBIIOI MOITHOCTH, BOSHUKAIOMINI B STULEHTPE AIEPHOTO
B3pBIBA M CIIOCOOHBIH BBIBOIUTH M3 CTPOS HIIEKTPOIPHOOPHI, 31€KTPOOOOPYI0BaHNE H JNIEKTPOYCTAaHOBKH Ha OOJTh-
IMX PACCTOSHUSIX B 3aBHCHMOCTH OT 30HBI JeHICTBHS B3PhIBa;

° KpaTkoBpeMeHHOE 31IeKTPOMAarHUTHOE I10JIe, BO3HUKAIOIIEE IIPU B3phIBE OOCIpHIIaca B pe3ybTaTe B3aHMO-
eiicTBUs raMma-iyueil 1 HeWTPOHOB, HCITyCKAEMBIX MIPHU SIIEPHOM B3pBIBE, C aTOMAMHU OKPYXKAIoIIeH cpesbl.




CmpyKkmypHblil 31eMeHm
KOMnemeHyuu

ITnanupyemvie pesyiomanmol 06yueHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

\Bonpoc 15
[TpoHHKaroIwas pagraus - 3TO MOTOK:
BapuaHTBI OTBETOB

i I'amma-nyueit u HEHTPOHOB;
i HeBuauMbIX HEUTPOHOB;

° PauoakTHBHBIX IPOTOHOB.
\Bonpoc 16

HanGompIyro onacHOCTh palIiOaKTHBHBIE BEIECTBA ITPECTABIISIOT:
IBapuaHTbl OTBETOB

d B niepBbIie Yackl mociie BBITIAACHUS,

d B niepBbie CyTKH MOCIIE BBIMAACHHS;

CJ B TeueHue Tpex CyTOK IOCIIE BbIMAICHUS.
\Bonpoc 17

[Tox BIUSTHUEM MOHU3AINN B OpraHu3Me 4€JI0BEKAa BOSHUKAIOT OHOJIOTHYECKHE TIpOLECCHI, MPUBOAAIIHNE:

IBapuaHTbl OTBETOB

i K HapylIeHHUIO eTeIbHOCTH [ICHTPAIbHOW HEPBHOM CHCTEMBI M OIIOPHO-ABUIATEIIBHOIO allapaTa;
i K HapyIIeHHIO eITeIbHOCTH CePICUYHO-COCYAUCTON CUCTEMBI M YXY/IILICHUIO 3PCHUS,

i K HapylIeHHUIO )KHU3HEHHBIX (D)YHKIUI OTACIBHBIX OPIaHOB M Pa3BUTHIO JIYYEBOM OOJIE3HHU.

\Bonpoc 18

Ha3oBuTe Hanbomee CUIBHBIN MOpaKalolHii GakTop sAEPHOTO B3phIBa:

[BapuaHTEI OTBETOB

YnapHas BoHa

CBeTOBOE U3JTyueHUE
PanuoaktuBHOeE 3apaxkeHue

ONeKTpOMarHUTHBIH HMITYJIbC

[Iponukaromas paguarus

\Bonpoc 19

[Tpu3HaKaMy IPUMEHEHHUsI OaKTEePHOIOTHIECKOTO OPYIKHS SIBIISTIOTCSL:
[BapuaHTbl 0TBETOB

d INopomikooOpa3HbIe BelecTBa
Karum xunkocta
CKOIlIEHNE HACEKOMBIX, I'PBI3YHOB

I'myxoii 3ByK pa3pbIBOB CHapsi10B U OOMO

ITokpacHeHne K0XH, 00pa30BaHHE MEIKHX ITy3bIpeit

YMets

BBIJICTISTH BOXKHBIC COZIEP-
JKaTeJbHbIC CTOPOHBI H3Y-
4aeMOro SIBJICHUS, IPOLEC-
ca, ceoiictBa OC;
00Cy)KIaTh CIIOCOOBI -
(exTHBHOTO penieHus

HpaKTH‘IeCKI/IC 3aJaHus

Hefirpanusanms. Peakuym Hefirpanusannn. PU3NKo-XUMUUECKHH MexaHu3M mporecca. CriocoOsl mpornecca. Heii-
[Tpanu3aiys cMeleHneM 1 QUIbTpOBaHUEM. Amapatsl Ajst npouecca HelTpanuzauu. CaHutapHas 3(QGeKTHBHOCTD

METOda




CmpyKkmypHblil 31eMeHm
KOoMnemenyuu

ITnanupyemvle peyromamol 00y4eHus

CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

BO3HUKAIOILIUX 3KOJIOTHYe-
CKHUX TPO0JIeM;
pacmo3HaBaThb Y PeKTUB-
HOE peleHne ot He ddhek-
THBHOTO PELICHUS;
OOBSCHATH (BBIIBIATH U
CTPOUTH) THIIMYHBIC MOJIE-
1 GopMyIHpyeMBbIX 3a/1ay;
HPUMEHSTH (pU3HIecKue U
XUMHYECKUE 3HAHUS B
MOHHTOPHHIOBOH [IESITENb-
HO-CTH; UCTIONB30BaTh UX
Ha MEXIUCLUIINHAPHOM
YPOBHE;

nproOpeTaTh 3HAHUS B
00JIaCTH CMEXHBIX € 9KOJIO-
rueil HayK;

2H,PO, + 3MgOH), —» Mg,(PO,), + 6H,0

MounekynspHas mac-
ca: 980r 583r 2629 r 180r
I'pamm-3kBuBanenrt: 32,7 r 292r

1 Mo, T.e. 98,0 r, poCHOpHOI KHCIOTHI He HelTpamusyeT 1 moib, T.e. 583 1,
THOPOKCHA MATHHs, HO | rpaMM-3KBHBAJIEHT, T.e. 32, 7 T, $ochopHO# KHCIOTHI
JIOJXeH HeTpanu30BaTh | rpaMM-OKBHBAJIEHT, T.¢€. 29,2 I, THAPOKCHIA MAarHHs.
Tako# Xe OTBET MOXHO MOJIy4HTb, MOJIb3YACh NPHBEACHHBIM BbIILE MOJHBIM
ypaBHeHHeM peakuuu. ITOCKONIbKY 2 MOJIA KHCJIOTBI PEArupyloT ¢ 3 MOJISMH OC-
HoBaHua, 2-98,0 = 196 r dochopHON KHCAOTHI AOJDKHBI HEHTPanH30BaTh
3.58,3 = 175 r ruapoxcMaa MarHus. DTH 4ucia npocto B 6 pa3 Gosibiue, YeM
noJjiy4eHHble M3 pacyeTa C IpaMM-3KBHBAJIEHTAMM.

Bnaners

MPaKTHYECKHMH HaBbIKaMU
HCTIONB30BAHHS 2IEMEHTOB
MCCIIEIOBATENBCKOM pa-
0OTHI HA PYTHX AUCLHII-
JIMHAX, HA 3aHATUSX B ay-
JIUTOPUH U HA IIPOU3BOJICT-
BEHHOI! IPaKTHKE;
croco0amu IEMOHCTpaLu!
YMEHUSI aHAJI3UPOBATh

CHUTYalIO B KOHKPETHOM
HCCIeIOBaHHUH;

METO/IAMHU HCCIIE/IOBATENb-
CKO¥H paboThI — KOMITBIO-
TEpHBIMH MOJEIAMH, KC-
Te-pIMEHTAIBHEIMH YCTa-
HOBKaMH, OIIEHKOH I10-
TPEIIHOCTH U3MEPEHUH;
HaBBIKaMH U METOAUKaMH
000011IeHNs pE3yIIbTaTOB
HCCIeI0BAHUS, YKCIIePU-
MEHTAJILHOU paboTHI;

croco0aMu OLICHUBAHHUS
3HAYMMOCTH H IIPaKTHYIe-
CKOI NPUTOJHOCTH MOy~
YeH-HbIX Pe3yJIbTaToB;

BO3MOXKHOCTBIO MEXKJIHC-
LUIUIHHAPHOTO IPHMEHe-
HHS OKCIICPHMEHTAIBHBIX U
pacuéTHBIX PE3yJIbTaTOB;
OCHOBHBIMU METOIaMU

3ajiaHus Ha pelieHne 3a1a4 U3 MpoQecCHOHALHOM 00JIACTH, KOMILIEKCHBIE 3a/[aHHs
IAGcopOrms 1 xemocopbuust. Cragun nporecca. JJOCTOMHCTBA M HEAOCTATKH MeToza. AIapaTsl abcopOIOHHON

ourcTKU. XemMocopOuus (IecTpyKTHBHLINA MeTox). CanutapHas 3(h(GpEeKTHBHOCTh METOAA.

Oznowedaowas o,
doda g

Puc.  -6. IloBepxuocthmi a6- Puc. 7. Opocurensuuii a6copGep:
COpGE]J. I —sneMent afcopGepa; 2 — CAHBHble MODOrH.

KAKOBbI NPHHIHIBE PAGOTH ANNAPATOR?
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HCCIeIOBaHHsA B 001aCTH
9KOJIOTHH, NIPAKTHYECKUMHU
YMEHHSIMH M HaBBIKAMH HX
UCHOJIb30BAHUS B IPAKTHU-
yecKol pabore;
OCHOBHBIMU METOZIaMHU
pelieHus 3a1a4 B 00acTu
9KOJIOTHYECKOr0 IKCIIEPH-
MEHTA;
npoheCCUOHATBHBIM S3bI-
KOM DKOJIOTHYecKoii obac-
TH 3HaHUS;

Crnioco6aMu COBEPLIEHCT-
BOBaHHUS IPOPECCHOHAITB-
HBIX 3HaHUI U yMeHui 1my-
TEM HCIOJIb30BaHUS BO3-
MOXHOCTEW MH(pOpMALH-
OHHOMU cpefbl.

3HaTh - METOJIbI XUMUYECKOI0 \Iepeuens meopemuyueckux 60npocos K 3auemy:

aHanm3a B cdepe npupono- |1. Crnoco0b! BeIpakeHHs] KOHIIEHTPALUi B pacTBOpax.

TI0JIb30BAHMS; 2. PactBops! anekTpoinToB. CTeneHb U KOHCTaHTa MISKTPOIUTHIECKON JUCCOLHMAINH. 3aKOH pa30aBIICHHS

- METOJbI Hay4qHOro Hcclie-  (OcTBanbia.

JIoBaHUA B cdepe npupono- [3. Jlucconuanyst KUCIIOT, OCHOBAHHUH, coliell. AM(OTEpHEIE JJIEKTPOIUTEL.

II0JTE30BAHHSI. 4. PactBoprMocTs. [IponsBeneHne pacTBOPUMOCTH. Y CIIOBHE 00pa30BaHMs U PACTBOPEHUS OCAIKOB.
5. Jucconuanus Boasl. MonHoe npousseneHue Boabl. PH.
6. I'maponus coneit. CreneHb U KOHCTaHTA TUAPOIIN3A.
7. OKHCIIUTETBHO-BOCCTAHOBHUTEIEHBIE CBOMCTBA BemecTB. KitacciduKarms OKHCIHTENbHO-
BOCCTaHOBUTEIBHBIX PEAKLIUH.
8. CocraBiieHIE YpaBHEHHIT OKHCIIHTENFHO-BOCCTAHOBHUTEIBHBIX PEaKIHil METOIaMH JJIEKTPOHHOT0 OaaHca.
9. OKHCIIUTEBHO-BOCCTAHOBHUTENBHBIH oTeHInal. Y pasHeHne HepHera.
10. HamnpaBnenne okuCIUTENFHO-BOCCTAHOBUTENBHBIX PEAKIIHIL.
11. DIIeKTPOXUMHYECKHE CHCTEMBI. DJIEKTPOIHBII IIOTEHIIHAIL.
12. TansBanryeckuii d5emMenT Janusiis Skoou.
13. ONeKTPOXUMHUYECKUE CUCTEMBI: DIIEKTPOIU3 PacIIaBoB. [IpuMeHeHune 21eKTpoam3a.
14. OnekTpoan3. AHOAHBIN U KaTOJHBIN MPOLIECCHI MIPU 3NIEKTPOIN3E pacTBOPOB. IIpuMeHeH e 31eKTponu3a.
15. 3akonsl Qapanes.
16. Koppo3susi. Buabl koppos3uu. CriocoObl 3aLIUTHl METAIIIOB OT KOPPO3UH.

Ymers - QaHAJIM3UPOBATH allbTepHa- [[Ipumepnsvle npakmuyeckue 3a0anus O IK3AMena:

THBHbIC BAPUAHTBHI PELICHUS
HCCIIEZI0BATENBCKIUX 3a/1a4 B
IEeNSAX yHpaBICHHs B cepe
[PHPOAOIOIb30BOBAHNSL.

1. OnpenenuTe TEPMOANHAMHYIECKYO BO3SMOXXHOCTh MPOTEKAHMS PEAKIMH Ca0u + 2 Cy= cacs w + COyy, SH, = 460
K/DK IPU CTaHAAPTHBIX YCIOBUSIX. PaccunTaiite TemMepaTypy Hadaia peakuuw, eciin S(cao)=38 x/mons K; S(C)=6
Jx/MonsK; S(cacy)= 70 Tx/monsK;  S(CO)=197 Jix/mons-K.

2. CocTaBbTe ypaBHCHHUSI OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:
Kmno, + nano; + H,SO4 —, Crz(SO4);3 + Br, + naoh —.
3. Onpenenure TepMOAHHAMUIECKYIO BO3MOXKHOCTH TpoTekanust peakimu 2 Cly y + 2 H,O) =4 helyy + O (r, 01, =
115,6 KK IpU CTAaHAAPTHBIX YCIoBUsX. PaccunTaiite Temmeparypy Hauana peakiu, eciu S(Cl2)=223 JIx/mons K;
S(H20)=189 /Mo K; S(hel)= 187 Tx/mons K; S(02)=205 Tx/mons K.

4. Hanimcats ypaBHEHHsI peakiliii THAPOIIN3a B MOJICKYJISSPHOM W HOHHOM BHje: Crcls, nanos, K,COs.

Xumus
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5. CocTaBbTe YpaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIUI:

chr207 + N62803 + HzSO4 -, kmn04 + nano; + Hzo —.

6. [oMoreHHast peakuus MpoTeKaeT 1o ypaBHeHuo Hy iy + |y = 2 Hl . Hauanenas xonnenTparms Bogopoa 2,1
MoIb/1, Hoaa 1,5 Mouib/i1. Bo CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PeakiuH, Kor/a npopearupyer 30% Bogoposa?

7. B 640 mu1 Bozsl pactBopuiu 160 1 xiopuna xenesa (I11). IlnotaocTs mosydennoro pacteopa 1,032 r/mi. Paccun-
raitre: o(fecls); Cv; Cow Cm; N(fecls) u N (H20); T.

8. OnpenenuTe TEPMOANHAMHYECKYIO BO3MOXKHOCTb HPOTEKaHus peakiun CS, () +3 Oyp= =CO; 1y + 2 SO, (1), OH; = -
1075 KK pu CTaHAAPTHBIX yCloBusiX. Paccuunraiite Temieparypy Hauana peakuuu, ecii S(CSp)=151 Jlx/monsK;
S(02)=205 JTxx/monb-K; S(CO,)= 213 iix/moms'K; S(SO,)=248 irx/mons-K.

9. Peakuus uzer 1o ypaBHeHuto: 2 Hy ) + S () = 2 HzS(yy. HauanbHast koHIEHTpauus Bogopoaa 2 Mos/J, cepsl 1,5
Mout/11. OmpeenuTe BO CKOJIbKO pa3 H3MEHUTCS CKOPOCTh PEAKIMH K MOMEHTY, Korja npopearupyet 0,7 Moib/i
Boopona?

10. OnpenenuTe TePMOANHAMHYECKYIO BO3BMOXXHOCTb IIPOTEKAHMUS PEAKILIMH 2 ZNS o + 3 Oar) = 2 ZN0 (¢ + 2 SO, (v, OHj|
= -890 KK IPH CTAHIAPTHBIX YCIIOBUAX. PaccunTaiite TeMnepaTypy Havana peakuuu, eci S(zns)=58 [x/moins'K;
S(02)=205 Ixx/monb-K; S(zno)= 44 Jix/monsK; S(SO,)=248 JTx/mMonb K.

11. HauasbHble KOHLEHTPALIMH UCXOAHBIX BelecTB B peakiui: 2 SO, ) + Oy ¢y = 2 SO; () 6b11M paBHbI 1,8 MOIB/ 1
SO, u 2,4 Mon/1 O,. Bo cKoJIbKO pa3 H3MEHUTCSI CKOPOCTh PEAKILMU K MOMEHTY, Koraa mpopearupyet 0,8 Momib/in
SO,?

12. B pactBope oprodochopHoii kucaotsr Maccoit 1200 r u mwiotHocThO 1,153 r/mnt comepxutcst 312 r HzPO,. Pac-
canraiite: @(H3PO4); Cri; Cog Crmy N(H3PO4) 1 N (H20); T. 1. st peakuun CHy ) + CO2 1y =2 CO (n +2 Ha
onpesieNTe BO3MOXHOE HAaIIPaBIeHHE CAMOIIPOU3BOILHOIO TEUEHHS PEaKIHH IIPU CTAaHIAPTHBIX YCIOBUSIX U IIPU
remmepatype T =927°C, eciu TernoBoii 3dexT peakiuy 10 3aJaHHOH TeMIepaTyphl He U3MEHHTCS. YKaKuTe: a)
BBIZICIIICTCS MITH MOTJIONIACTCS SHEPTHs B XO/IE PEaKinu; 0) MPUYNHY HailIeHHOro M3MEHEHHs SHTporuH. Paccun-
TaiiTe TeMIepaTypy Hadajaa peakiuH.

13. Bripasute yepe3 KOHICHTPALMK PeareHTOB KOHCTAHThI PAaBHOBECHS CIeAyIOMmHX peakiuii Nog + 3 Har = 2
NH;(), AH = -92,2 koK. YKaxuTe HanpaBIeHHE CMEIICHHST XUMHYECKOTO PAaBHOBECHS ATHX PEaKI[Hil: a) IIpU MOHU-
DPKEHHH TeMITepaTypHl, €CIN JaBJICHUE TIOCTOSIHHO; 0) Y ITOBBIICHIH JaBJICHHUS, €CIIH TeMIIepaTypa HOCTOsHHA.

14. CxoIbK0 MIILTHITHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C INIOTHOCTHIO 1,84 r/Mi1 moTpebyeTcst 11t Ipuro-
ronenust 2 1 0,25M pactBopa?

15. Kakue u3 ciemyrommux codeii mogsepratorcs ruponusy: Na,SiOs. Cu(NO;),. Kbr? CocraBsre noHHBIE 1 MOTE-
KyJISIpHBIE YpaBHEHUS THIPOJIN3a COOTBETCTBYIONMX coleil. Kakoe 3HaueHne pH (< mwin> 7) IMEIOT pacTBOPHI ATHX
conein?

16. 301b THIPOKCHAA MarHUs NoydeH myteM cMenmBanus 0,02 1 0,011, PactBopa mgel, u 0,028 i1 0,005 H. Pac-
[rBopa naoh. OmpexenuTe 3apsi/| 9aCTHIL MOJYYEHHOTO 30015 X HAMUIINATE HOPMYITY €ro MUIIEIUIBL.

17. PaccuuraiiTe 31€KTPOABIKYIIYIO CHIIy M ONIPECIHTE HAalIPaBICHUE CAMOIPOU3BOIBHOTO POTCKAHHS PEaKINH
[IPY CTAaHIAPTHBIX YCIOBHUSX, UCIIOIb3Ys 3HAUSHHST OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MoTeHnuanoB HJ +H3;PO,
— Jz + H3PO3 + Hzo

18. IlpuBeanTe CXEeMBI HIEKTPOAHBIX MPOLIECCOB M MOJICKYISIPHBIC YPaBHEHHUs PEaKIHii, MPOTEKAIOIIHUX IPU HJIEK-
[TpoxuMHYecKoil Koppo3uu raisBanonapsl Co/Ni: a) B kucoii cpesie; 6) Bo BiaxxHOM Bosayxe. Onpenenure yOobuIb
Macchl aHOJIa IIPU KOPPO3HHU B KHCIIOH cpene 3a 20 MUH, eci cKopocTh kKoppo3un coctaiia 0,01 /4.

19. CocTaBbTe NEKTPOHHO-HOHHBIE YPABHEHUS JIEKTPOIHBIX IPOIECCOB (aHO MHEPTHBIN) U MOJIEKYIISIPHOE ypaB-
HeHVe peaKlnH, IPOUCXOIICH IPH AIEKTPOIIN3E PACTBOpPA COS04 BerancinTe GakTnueckoe KOINIECTBO METalIa,
mosrydeHHoro Ha karoze npu snektpoimse Co(NOsz),, eciu a5ekTpoin3 npoBouiin B TedeHnu 1 4. Berxon meraiuia
10 TOKY cocTaBml 85%. YKaHTe BO3MOXKHbIC IPHINHBI YMCHBIIICHUS BHIXOA METAILIA [10 CPABHEHHUIO C pacyeT-
HBIM.
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Bnaners - METOJIAMHU XMMHUYECKOro  [Ipumepnvle npakmuueckue 3a0aHus 01 IK3AMena:

a”anusa ¥ uaTepnperanuu  |1. i peakuuu CHy ) + CO; =2 CO () + 2 Hy ) onpeziennTe BO3MOKHOE HAaIlIPaBJIeHUE CAMOIPOH3BOILHOIO

HCCIIeIOBaHUH B IIENIIX ITeueHHs PeaKIMy TIPY CTAHIAPTHBIX YCIOBUAX U pu Temneparype T =927°C, ecrmu TemnoBoii 3ddekT peakiuu 10

palMOHAIBHOTO NMPUPOIO-  [33JaHHOM TeMIIEpaTypbl HE U3MEHUTCA. YKaKUTE: a) BbIJEISETCS I HOIVIOAETCS SHEPTUs B X0JI€ PeaKiuu; 0)

0JIb30BaHHI. PUYUHY HalICHHOTO U3MEHEHNUs SHTponuH. Paccunraiite TeMiepaTypy Hauasa peakiuH.

2. Belpasure depe3 KOHIIEHTPAINH PEareHTOB KOHCTAHTHI PABHOBECHS CIEAYIOUX peakiuid Noyy + 3 Hopy = 2
NH;(,AH = -92,2 kmx. YkakuTe HanpaBieHUE CMEILIEHUs XMMUYECKOrO PaBHOBECHS 3TUX PEAKLMiA: a) PH MOHU-
DKEHHH TEMIIEPaTypBl, CIIM JIABJICHHUE TIOCTOSIHHO; 0) PH MOBBILICHUH JAaBICHHUS, €CIIH TEMIIEPaTypa MOCTOSHHA.

3. CKOJIBKO MIJUTHITUTPOB 96%-HOT0 pacTBopa CEpHOM KUCIIOTHI C IIIOTHOCTHIO 1,84 T/Mi1 moTpedyeTcs At IpUro-
rrosieHus 2 i1 0,25M pactopa?

4. Kakue u3 cnenyromux couneit noasepratores ruapoiusy: Nay;SiOs. Cu(NOs),. Kbr? CocraBbTe HOHHBIE 1 MOJIEKY-
UISIpHBIE ypaBHEHHUS THAPOJIN3a COOTBETCTBYIOMMX coleil. Kakoe 3HaueHme pH (< mwin> 7) IMEIOT PacTBOPHI ATUX
conen?

5. 30116 TUPOKCH/Ia MAarHus nojty4eH myreM cmemmsanust 0,02 11 0,011, Pacreopa mgcl, u 0,028 11 0,005 1. Pactso-
pa naoh. Onpexenute 3apsi 4aCTHIY OTyIECHHOTO 30151 M HAIMIINTE (POPMYILY €r0 MULICIUIBL.

6. PaccunTaiiTe 3/1eKTPOABIIKYIILYIO CHITY 1 OIPEACINTE HAPABICHUE CAMOIIPOU3BOIBLHOTO IIPOTEKAHHS PEAKIIUK
[P CTAaHAAPTHBIX YCIOBHSX, UCIIONIb3Ys 3HAYCHHS OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX HOTeHIHaN0B HJ +H3PO,
— J, + H3PO3; + H,0.

7. IIpuBeiuTe CXEMbI 3JIEKTPOIHBIX MPOLIECCOB M MOJICKYIISIPHBIC YPABHEHHs PEaKIHil, IPOTEKAIOIIUX IIPH 3JIEKTPO-
xuMu4yeckoi koppo3uu ranbeanonapsl Co/Ni: a) B kucioi cpesie; 6) Bo BiIaxHOM Bozayxe. Onpenenure yobuib
IMacchl aHOJIa MIPU KOPPO3KHU B KUCIIO# cpezie 3a 20 MHH, eCli CKOPOCTh Koppo3uu coctamia 0,01 r/4.

8. CocTaBbTe 3IEKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOLECCOB (aHO MHEPTHBII) M MOJIEKYJISIPHOE YpaBHE-
HIE PEaKIUH, IPOUCXOAAIICH TIPH 3IEKTPOIIM3E PacTBOpPa COS04, Beramciute hakTuueckoe KOINUeCTBO MeTallIa,
mosryderHoro Ha karoze npu snekrpoimse Co(NOsz),, eciv a5ekTpoin3 mpoBouiii B TedeHnn 1 4. Berxon meraiua
110 TOKY cocTaBm 85%. YKaHTe BO3MOXKHbIE IPHYNHBI YMEHBIIIEHUS BBIXOIAa METAILIA [10 CPABHEHHUIO C pacyeT-

HBIM.
3Hath OCHOBHBIC OnpefencHust U |Cnucok 80npocos npumepHozo mecma
MIOHSTHS, UCIIOJIb3yeMbIe Tect Ha TeMy «OKOJIOTHYECKIIA MOHHTOPHHIY
npu popmyarpoBke 3anad |1 MHpopmanmoHHas cucTeMa HaOIIOICHNS U aHAIN3 COCTOSHUS IPHPOTHON
monuropunra OC; ICpensl, B IepBYIO 04epeb ypoBHEH 3arps3HeHus 1 3G (eKToB, BBI3BIBAEMBIX UMU B

OCHOBHBIE METOJbI ucciie-  |brocdepe, Ha3pIBaeTCsS
JIOBaHUH, UCTIONB3YEMBIX B [A. DKOJIOTHUECKUIT MOHUTOPHHT;

monuropunre OC; b. DKoJoruuecKas 3KCrepTusa;

OIPE/IENEHNs] OCHOBHBIX B. Oxonorndeckuii ayur.

TIOHSATHH, Ha3bIBATh UX 2 13 mpeIoxeHHOro CIIMCKa BEIOEPUTE OCHOBHBIE MPOIIEYPHI, KOTOpHIE

CTPYKTYpHBIE XapaKTepu-  |[BKIIo9aeT 9KOIOrUYeCKUH MOHHTOPHHT .

IMOHUTOPHHT OKPYXKAIOIIEH CpeIbl

CTHKH; IA. HaGmonenue;

OCHOBHBIC 3aKOHBI MOHU-  |b. OLleHKa COCTOsIHHS;
Topunra OC u npasuna B. IIporHo3 BO3MOKHBIX U3MEHEHHIA;

MIPUMEHEHUS HUX; [". DKCIepHUMEHT;

onpezenenus nporeccos, /1. PaspaboTka crioco6oB CHIKEHHS 3arpsi3HEHUS OKPYKAIOIIEH CPEIbI.

MIPOTEKAIONINX B H3ydae- 3 Onenka HOBOM MPOMBINUICHHON TEXHOIOTUH IO BCEM IapaMeTpaM

MBIX SIBJICHUSX U JISKAIUX |[JKOJIOrMYECKOro MOHUTOPUHTA Ha3bIBACTCS
B OCHOBE U3Y4aeMoro npu- |A. DKOJIOruYecKasl 3THKa;

poaHoro ¢geHoMeHa. 5. DKooru3anus;

B. DKonoruyeckas SKCepTH3a.
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4 Yrto ycTaHaBIMBAETCS B XOJIE€ SKOJIOIMYECKON 3KCIEPTU3bI JI0OO0H

X 03s51/iCTBEHHOM esATeIbHOCTH YeIoBeKa?

A. ICTOYHUKH OIIAaCHOCTH JJI CPEABI U UeIIOBEKa,;

5. CriocoObl yMEHBILEHUS ONACHOCTH;

B. CriocoObl IOJTHOTO YCTPaHEHHUs ONIACHOCTH.

5 Uto He MPUHIMAETCsl BO BHUMAHUE B X0/ YKOJIOTHIECKOH SKCIIEPTU3BI IS
IHOBBIX IpeANpUATHI U TEXHOIOTUit?

IA. CocTosiHME 110YBbI, BOJIbI, BO3/lyXa, 3€JIEHbIX HACAXK/ICHUI;

5. YpoBeHb 310pOBbsI HACEIEHUS;

B. YpoBeHb 3110pOBbsl )KUBOTHBIX U MTHILL;

. YpOBeHb MUTPALIMU KUBOTHBIX U MITHLL.

6 Kakne BUIBI H3MEHEHHH B cpezie OOMTAaHMS [0 BIMSHHEM TEXHOJIOTHIECKOTO
[pouecca ycTaHAaBIMBAOTCS K XO/€ SKCIIEPTU3bI?

A. Buibl XUMHYECKUX COCAMHEHUH B ra3000pa3HbIX BEIOPOCAX U KOJINYECTBO
19188178

b. Xumuyeckuii cocTaB 0TpabOTaHHOM TEXHOJIOTMUECKOH BOJbI U MECTO €€ cOpoca;
B. MukpoOHOI0Orn4ecKie BbIOPOCHI B IIOYBY, BOJLY, MIIH BO3/YX;

I". XapakTep pa3pymeHHl IOYBEHHOTO ITOKPOBa;

/1. lllymoBO€ U 3JIEKTPOMAarHUTHOE 3arpsi3HEHUE;

[E. Bce nepeunciieHHbIEe BU/IbI U3MEHEHUI.

7 OunpanbHbIi JOKYMEHT, KOTOPBIH ONMICHIBAET XapaKTep UCIOIb30BAHUS
[TpUPOAHBIX PECYPCOB B TEXHOJIOTHUECKOM IIHKIIE, BO3MOXKHOCTD MCTIOJIb30BAHMS
BTOpHUYHBIX PECypCOB U ONpe/eNsieT yPOBEHb HETaTHBHOTO BO3ACHCTBHS Ha
OKpy>KaroNIylo cpemy X03sHCTBEHHOH e TeTbHOCTH IPEAPHSATHS, Ha3bIBACTCS
A. DKOIIOTHYECKHii cepTU(HKAT;

b. DKonorn4eckoe CBUACTENbCTBO;

B. Dxonorundeckuii nacmopr;

I". OKkonoruuecKkuit nojuc.

YMets

BbliensTh BasKHBIE COZIEpP-
JKaTeIbHbIe CTOPOHBI H3Y-
JaeMoTo SBJICHUS, POIIEC-
ca, cBoiictBa OC;
00Cy)KIaTh CIIOCOOBI -
(DEKTHBHOTO PeIICHHUSI
BO3HUKAIOIINX SKOJIOTHYe-
CKHX Tpo0iiem;
pacrio3HaBaTh 3QQEeKTHB-
HOE pelieHue oT He P dek-
THBHOTO PELICHUS;
OOBSICHSITH (BBISIBIISITD
CTPOUTH) THIIMYHBIC MOJIE-
1 GopMyTHpYeMBIX 3a7ad;
HPUMEHSATH (HPU3HUECKHE U
XUMHYECKUE 3HAHUS B
MOHHTOPHHIOBOH [ESITENb-

TeMbl 4711 IPAKTUYECKOr0 U3yUEeHHs U BBINOTHEHHS JaOOpaTOPHEIX PaboT:

1. UccnenoBanme mpoOBI IPUPOTHOI BOJIBI.

2. WccnenoBanue npoObl MOYBBI.

3. Omnpenenenne 3aBUCHMOCTH 3IEKTPOIPOBOAHOCTH PACTBOPOB OT KOHIIECHTPAIH.
4. OTOKOIOPUMETPHIECKOE OTPEJIEIeHIE METAIUIOB B BOAHBIX PACTBOPAX.

5. TuTpuMeTpu4ecKuit METO ] aHaIN3a.

6. KoMmriiekcoHOMEeTpUYecKHi MEeTO/1 aHaJIn3a.

7. IlepmMaHraHATOMETPHS.

8. IloTeHnOMeTpUYECKHUI aHANTU3 U HOTEHI[HOMETPHIECKOE THTPOBAHHE.

10. Onpenenennie MOBEPXHOCTHOTO HATSKEHHS XKUIKOCTH.

11. Ancop6uus cnaboii KUCIOTHI HA aKTUBUPOBAHHOM YTJIE.

12. OnpeneneHue Men B HOHOOOMEHHOM KOJIOHKE.

13. KanmOpoBka 1 moBepka MEpHOH MOCY/IbI ¥ OFOPETKH.

14. JuCTUUIALHMS BOBI M 3ICKTPOXUMUYECKOE OMPE/ICICHUE YHCTOTHI JUCTHILIATA.

15. Yzydenue pabOThl HOHOMEPA ¥ HOHOCEJICKTHBHBIX YJIEKTPOJIOB.

9. Onpenenenue BSI3KOCTH JKHIKOCTH M YCTAHOBIICHHE €€ TEMIIEPaTypHOH 3aBUCHMOCTH.
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CmpyKkmypHblil 31eMeHm
00pazosamenbHOU NPOSPaAMMbL

HOCTH; HCIIOJIb30BaTh HX Ha
MEXJUCIUITIMHAPHOM
YPOBHE;

npuoOperaTh 3HaHUS B
00J1aCTH CMEXHBIX € 9KOJIO-
rueil HayK;

16. ToyHoe B3BeLIMBAHHE.
17. IlpuroroBieHue cTaHIAPTHBIX PACTBOPOB.

Brnaners

[IpakTyeckumMu HaBbIKAMU
HCTIONB30BAHUS JIEMEHTOB
HCCIIeI0BaTeNbCKOH pabo-
THI Ha JPYTHX JUCLHILIN-
Hax, Ha 3aHATHAX B ayJHTO-
PHH U Ha IPOM3BOJICTBEH-
HOU NPAKTHKE;

crioco0amMu JEMOHCTPALMU
YMEHUSI aHAIM3UPOBaTh
CHTYALUIO B KOHKPETHOM
HCCIIe/IOBaHNH;

METO/IaMH HCCIIeI0BATENb-
CKOIi pabOThI — KOMIIBIO-
TEPHBIMH MOJEISIMH, JKC-
NIepUMEHTaIbHBIMHA yCTa-
HOBKaMH, OLIEHKOH 110~
IPEIIHOCTH M3MepEHHIi;
HaBBIKaMH U METOANKaMH
00001IeHus Pe3yIbTaTOB
HCCIIeIOBaHNS, IKCIIEPH-
MEHTAJILHON paboTHI;

croco0aMu OIleHUBAHUS
3HAYMMOCTH H TIPaKTHIe-

CKO IPUTOJHOCTH IOy~
YEHHBIX PE3y/IbTAaTOB;

BO3MOXKHOCTBIO MEK/IHC-
[UIUTHHAPHOTO IPHIMEHe-
HHS 9KCTICPUMEHTAIIBHBIX U
Pacu€THBIX Pe3ysIbTaToB;

OCHOBHBIMH METOZIaMHU
HMCCIEI0BAHUS B 00J1aCTH
9KOJIOTUH, TPAKTUYECKUMH
YMEHUSIMH U HaBBIKAMH UX
HCHOJIb30BAHMS B IPAKTHU-
4ecKoi padore;

OCHOBHBIMH METOZIaMHU
peleHus 3a1a4 B 001acTH
9KOJIOTHYECKOT0 IKCIICPH-
MEHTA;

npodecCuoHaNbHBIM S3bI-

KOM 9KOJIOTHYECKOMH 00ac-

Borpocs! 1711 TecTa 0 AUCLUILUINHE

1 Kak Ha3bIBaeTCsl OOBEKTHEIIN BUJ] MOHUTOPHHTA, BEAYIIUH HAOIIONCHNS 3a
V3MeHEHNsIMH CHJIBI TSKECTH Ha 3emiie?

IA) reodusHIeCKHit

b) rpaBUMeTpUYECKHI

B) reome3ndeckuit

') rpadoananoruyeckui

2 Kakoii 13 HIDKe IepednCIeHHBIX METOI0B HAOJFOICHNs HE OTHOCHTCS K
[KoHTaKTHBIM?

/A) TuaapHOE 30HIUPOBAaHHE

b) razoBast xpomarorpadus

B) MeTox TUTpOBaHUS

') pedpakTumerpuueckuit

3 B uem n3MepsieTcss KOHIEHTPAIMS 3arPA3HAIONIETO BEIIECTBA B aTMOC(EPHOM
Bozmyxe?

IA) rpamm M3 /

b) MunMTpaMm / TP

B) Munmrpamm / M2

) Mismarpamm / M3

4 Kak gacTo nepecMaTpHBarOTCs 3HAUEHNUS TIPEJIENBHO JIOITYCTHMOTO BRIOpOCa Jtst
[TpOMBILITIEHHOTO PEATPUATHS?

IA) pa3 B rox

b) pa3 B 3 rona

B) pa3 B 5 et

') HEe mepecMaTpUBAIOTCS

5 Kax HaspIBaeTcs TOCT, MpeTHA3HAYCHHBIN Tl KOHTPOJIS KadecTBa BO3/IyXa
[BOMM31 MPOMBINIIIEHHOTO MPEANPUSTHS?

/A) MapupyTHbIi

b) crarmonapHBIi

B) mondaxensHbIit

') nmepeaBUKHON

6 Kax HaspIBaeTCsl OpraHu3anis, BEAAOIIas BOIPOCAMH III00aIbHOTO
Momnutopunra B Poccun?

A) ETCOM

b) PULIOM

B) ACKPO

") ITHIT

7 Kak Ha3pIBaeTCst npuOOp, IIHPOKO UCIIONB3YEMBII ITPU HCCISIOBAaHUH MPOOBI
IATMOchepHOTO Bo3ayxa?

IA) yabpTpadHONIETOBBIH Ta30aHATU3ATOP

) ra3oBslii xpomarorpad
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CmpyKkmypHblil 31eMeHm
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TH 3HAHUS;
Crioco6amMu cOBEpPLIEHCT-
BOBaHUS NPOeCCHOHAIIB-
HBIX 3HAHUI U yMEHUI
IIyTEM HCHOJIb30BaHUL
BO3MOXKHOCTeH nHpOpMa-
LIMOHHOM CpeJibl.

IB) MOHM3ALIMOHHBIH TOJIAPU3ATOP

) diryopecueHTHBII IeTeKTOp

8 CKOJIBKO CYIIECTBYeT KaTerOpHil IyHKTOB HAOJIIOICHHS 32 KAYeCTBOM
[IoBEpXHOCTHBIX BOX?

A) 4

B) 2

B) 6

r)3

9 Kaxoii mpu0op HCIoIb3yeTcst A1 B3STHS IPo0 BOIBI U3 PEKH HIIX o3epa?
A) Llyn

IB) ypoBHEMED

B) kanuctpa

") 6aTomeTp

10 B xakoe Bpems roja BeeTCsi MOHUTOPUHT ITOYB?

/A) B IEpBOH IOJIOBUHE KaJICHAAPHOTO rojia

IB) neroM u B Hayasie OCEHU

B) ¢ cenTsi0ps 1o nexadpb

") kpyrublid Tox

11 OrMeTbTe, KaKue MoKa3aTey SBISI0TCS Haubosee BaXKHbIMU IPH
IMOHHUTOPHHTE MPEANOKAPHOW OOCTAHOBKHU:

/A) KOJIMYECTBO OCATKOB

IB) armocdepHoe naBnenue

B) ypoBEHb COJHEUHOH paguanuu

") ckopocTb U HanpaBJIeHUE BETpa

/1) TemnepaTypa TOYKH pOchl B 12 yacoB aHs

[E) KOHIIeHTpauus 030Ha

PK) 3ambuteHHOCTE aTMOC(hEpsI

12 I'ie npoBoUTCS paJOHOBast CheMKa?

/A) Ha OTKPBITOH MECTHOCTH, Ha BO3BBIIIEHHOCTH, JOCTATOYHO yJaJIeHHOH OT
[TpOMBINIIEHHBIX 00BEKTOB

b) Ha OTKPHITOI MECTHOCTH, B 3€JICHOH 30HE

B) Ha OTKPBITOI MECTHOCTH, Ha KpBIIIAX 31aHUH, B YIAICHUU OT HCTOYHUKOB
DJIEKTPOMAarHUTHOTO H3ITyIeHHUS

") B 3aKpBITOM HOMEIIEHHH, HAa CAMOM HIDKHEM 3TaKe MM B TT0JBAIE.
13 Kakoii 13 HIKETIepeUUCICHHBIX OPraHU3MOB HE MOKET OBITh UCIIOIb30BaH
Kak 6rnonHaukarop?

|A) yenoBex

IB) cuHe-3eneHas BOIOPOCIb

B) Bupyc rpunmna

') hopens

14 Yro siBnsieTcst 00bEKTOM JIECOMATONIOTMYECKOTO0 MOHUTOPUHTA?

/A) BO3pacT U CIIENIOCTh APEBOCTOS, KAYECTBO JAPEBECHHBI

b) bones3Hu neca, KOIMYECTBO HACEKOMBIX-BPEIUTENEH Jleca

B) mromans jeca, IOCTpaaBIIas B pe3yabTaTe H0KapoB U
HecaHKIIMOHHPOBaHHBIX BEIPYOOK

") BIMsIHUE SKOCHCTEMBI TJAaHHOTO Jieca Ha 3J0pPOBbE MECTHBIX JKUTeNei

15 Kak Ha3pIBaeTCsi HOPMAaTHBHBII [TOKA3aTENb, XaPAKTEPH3YIOLIHHI 103y
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00pazosamenbHOU NPOSPaAMMbL

MOHM3UPYIOIIETro U3ITy4eH s, KOTOpas MOXET OBITh I0JICHA YeIOBEKOM 3a 1 rof
Ibe3 nposiBieHns: HEOIArONPHUATHBIX H3MEHEHUH B COCTOSIHUHU 3/10POBbsI 3TOTO
[UenoBexa u ero moToMcrBa?

IA) penesbHO JOMYCTUMBINA YPOBEHb

/A) npenesbHO JOIYCTUMAsi KOHIIEHTPALS

/A) IpeieNbHO JIOIMyCTUMOE H3ITydeHHE

') npenenbHO pomycTUMast 103a

ITpOH3BOHCTBeHHaﬂA*HpeHHHHHOMHaﬂ

MIpaKTHKa

3Hath OCHOBHBIE IPUHITHIIEI BamaHue
paboThl Ha COBPEMEHHOM IpacKpoiiTe coneprkaHue
anmaparype 1 000pyioBa-  [METOBI YIPABJICHUS B cepe MPUPOIOIIOIb30BAHHUS
HUH JUIS BBITIOJHEHUSI GU-  [aIMHHUCTPATHBHEIE (KOMaHIHO-PACIOPSAUTENbHbIE) — 00eclednBaeMble BO3MOJKHOCTBIO TOCYJaAPCTBEHHOTO TIPH-
3MYECKUX UCCIICIOBAaHUI U [HYXKIACHHUS;
HCCIIEIOBaHUHN B 007aCTH  [PKOHOMHUYECKHE — CO3AIONIHe HEOCPEACTBEHHYIO MaTepUalbHYI0 3aHHTEPECOBAHHOCTE CyOBEKTOB X0O3sIHCTBOBA-
9KOJIOTUH ¥ OXPaHbl IPH-  |[HUSI B BBIIOJIHEHUH HEOOXOJUMBIX YKOJIOTHUECKIX MEPOIPHUATHI, PEIIEHHI OpraHOB yIpaBIeHHUs B cepe Mpu-
poabl [POJIOIIOJIL30BAHMS;
COLMAIIBHO-TICHXOJIOTHIECKHE — METO/IbI MOPAJIbHOTO CTHMYJIMPOBAHHS, KOTOPBIE PEaTU3YIOTCS IIOCPEICTBOM Mep
KaK ITOOLIPUTENILHOIO XapaKTepa, TaK M BO3ACHCTBYUS Ha HapyLIHTeNnel (61aroJapHOCTH WIH, HAIIPOTHB, BBITOBODHL,
YCTHBIE HJIM B TIPUKa3aX aMUHUCTPALIUH U T.IL.).
Ymersb Y4acTBOBaTh B pELLICHUH Cmanoapmol kayecmea okpyoicaioueti cpeobl, PerIaMeHTUPYIOIIUE JOMYCTUMOE COCTOSIHUE BO3YIIIHOTO, BOJHOTO
BOIIPOCOB MPUPOJIOTIONIB30- [0ACCEHHOB, MOYB U APYTHX MPUPOIHBIX CPeA. YCTaHABIMBAIOTCS 10 YPOBHIO KOHIIEHTPALIMH 3arps3HEHUI B IpU-
BaHUS ¥ OXPaHbI IPUPOIBI  [POIHOM M TEXHOTEHHOH cpeiax, KOTOPHIH He HoybkeH mpesbimats [1JK mist kaxxaoro u3 3arpsi3HUTENEH.
'H 2.1.6.1338-03 «IIpenemnsro momyctimbie kKouuentparwu (I1K) 3arpssusiomux BemecTs B aTMOCHEpHOM BO3Y-
Xe HaCeJICHHBIX MECT.
'H 2.2.5.1313-03 «IIpexnensuo nonycrumele konuentpauuu (I1JK) BpeaHsix BemecTs B BO3ayXxe paboyeil 30HbD».
'H 2.2.5.1827-03 «IIpenensHo nonycrumelie konnentpauuu (I1JK) Bpequbix BemecTs B Bo3ryxe paboyeit 30HbI
(dononnenune Nel k 'H 2.2.5.1313-03)».
TOCT 12.1.005-88 «I1JIK BpeqHbIX ra30B, IapoB U a3p0o30Jield B BO3/1yXe pabouei 30HbD).
I'H 2.1.5.1315-03 «IIpenensHo nonmyctumblie kKoHuenTpanuu (I1JIK) XuMuueckux BemecTs B BOJE BOJIHBIX 00BbEKTOB
XO3sTHCTBEHHO-TINTEEBOTO U KYJIbTYPHO-OBITOBOTO BOIOIOIB30BAHUS.
'H 2.3.3.972-00 «IIpenenbHO JOMYyCTUMBIE KOIUYECTBA XUMUUECKUX BELIECTB, BHLACISIONMXCS U3 MATEPUAJIOB,
KOHTAKTUPYIOLIHUX C MUIIEBBIMU MIPOIYKTAMUY.
Bnaners Ha npaxTuxe Mmetogamu OneHnBaTh 3arpsi3HEHUE BOJIBI TOPOAa MarHuroropcka.

ympaBieHus B cepe npu-
POJIOTIONB30BAHUS.

IpeneabHO 10NYCTUMbIE KOHUEHTPALMM 3aIrPSI3HAIONINX BeLIeCTB B BoJe
BOIHBIX 00bEKTOB X0351/iCTBEHHO-MUTheBOI0 1 KOMMYHAJIbHO-ObITOBOIO BO/IOI0JIb30BAHUS

TIAK mr/m,
(r/m3)

HaunmeHoBaHHe 3arpsI3HSIONIET0
BEIIECTBA

JITIB
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00pazosamenbHOU NPOSPaAMMbL

B3BelieHHbIC BelecTBa < 0,75 k pony PpBIOOX03.
AMMOHUI-NOH 0,5 TOKE.
Doctats 0,2 CaH.
Xopust 300 igic-
onk20 3,0 PpBI00X03.
HedrenpomyxTst 0,05 pHIO0X03.
CIIAB 0,1 TOKE.

TpakTUyeckue 3agaHus

OTYeT O BBINOIHEHHH PaOOTHI JOKEH COAEPIKATh:
a) MCXO/IHBIC JaHHBIC CBOETO BAPUAHTA;
0) X0/ BEIYMCIICHHH;

[McxonHbIe TaHHBIE, HEOOXOIMMBIE [UIsl BHITTOTHEHHS pa0O0ThI, COIEPKATCA 110 BapHaHTaM B TaOnuie

B) pe3y/bTaThl pacyeToB B (hopMe UTOTOBOM TabimIle (COCTABUTH CAMOCTOSITEIBHO)
') BBIBOJIBI O BO3MOYKHOCTH NMPUHATH (hakTHyeckuii copoc B kauectse HIC.




