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7.1 ®OHJI ONEHOYHBIX CPEJICTB JIJISA MPOBEJEHUS IMPOMEXYTOYHOMN ATTECTAIIANA

CTpyKTypHBII
JJIEMEHT
KOMIICTEHIINU

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBI 2JIEMEHT
oOpa3oBaTenpHON
POTrPaMMEI

OBHIEKYJBTYPHBIE KOMIIETEHINHU

OK-1- cnocoGHOCTHIO HCIOJIB30BATH OCHOBBI (prs10codcKUX 3HAHUN, AHATU3UPOBATH IVIABHbIE ITANbI U 3aKOHOMEPHOCTH HCTOPHYECKOT0 PA3BUTHS UIs1 0CO3HAHUSA COLMATbHOIM
3HAYUMOCTH CBOeii /1eATeIbHOCTH

3HaTh

OCHOBHBIE COOBITHSI HCTOPHIECKOTO
nporecca B XpOHOJIOTHIECKOH
HOCIIeIOBATEIHHOCTH

9K33M6H&L{I/IOHHHC BOTIPOCHI:

Hcropus B cucteMe ConManbHO-TYMaHUTAPHBIX HayK. OCHOBBI METOZOJIOTHH HCTOPHIECKON HAYKH.
I'ocynapctBo u obmiecTBo B JlpeBHEM Mupe

CpenHEBEKOBbE KaK CTaausl BCEMUPHOTO HCTOPHUYECKOTO Ipolecca

PanHee HOBoe BpeMsI: Iepexo K HHAYCTPHAILHOMY OOIIECTBY

Mup B XVIII — XIX Bekax: NONBITKA MOJEPHU3ALMY U IIPOMBIILICHHBIN IEPEBOPOT.

Mup B Haganie XX Beka. IlepBast MupoBas BolHa.

Mup Mexay AByMs MUPOBBIMU BOHaMu. Bropas MupoBast BoliHa

[TocneBoeHHoOe ycTpoiicTBo Mupa B 1946 — 1991 rr.

Mupogoe coobmectBo Ha pyoexke XX - XXI Bekos.

HpesHepycckoe rocyaapctso B IX — XII BB.

Pycckue 3emin B nepuox pazapoOieHHOCTH. boppba pycckux 3emMenb ¢ MHO3EMHBIMH 3aXBaTYNKAMH.
OO6pazoBaHue W CTaHOBJIEHHE PYCCKOTO LEHTPAIM30BAHHOTO TocynapctBa B XIV— mepBoil Tpetu
XVI BB.

WBan I'po3Hblii: pehopMbI U OIIPUYHKHA.

CwmyTtHOe Bpems B Poccun.

Poccus B XVII B.

Pycckas xynbTypa B IX — XVII BB.

IIpeoOpa3zoBanust TpaguIMOHHOTO 00MIecTBa pu [letpe |.

JBoprossie nepeBopoTsl. [IpaBnenne Exatepunst 1.

Poccus B nepsoit nonosune XIX B.

Poccus Bo Bropoii nonosune XIX B.

Pycckas kynbTypa B XVIII — Hauane XX BB.

[TepBas poccuiickas pesomonus 1905-1907 rr. u ee nocnencTBusl.

Poccusa B 1917 .

Cornuanuctriyeckasi peBOIOIMS U CTAHOBJICHHE COBETCKOM BiacTh (OKTsOps 1917 — maii 1918 rr.).
I'paxnanckas BoliHa U MHTepBeHIU B Poccuu. BoeHHBII KOMMYHU3M.

O6pazoBanne CCCP 1922-1941 rr.

Buyrpennsist monurnka CCCP B 1920 — 1930-¢ rr.

CCCP B roas! Bennkoit OTedecTBEHHOM BOIHBL.

CCCP B 1945-1964 rr.: nocieBOEHHOE BOCCTAHOBJIEHHE HAPOJHOIO XO3SWCTBA W MOMBITKU

Ucropus




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

pedopmupoBanus.

CCCP B

1965 — 1991 rr.

OCoOEeHHOCTH pa3BUTHS COBETCKOM KYJIBTYpHL.
Buytpennss nonutuka Poccuiickoit @eneparmu (1991 — 2000-¢ rT.)

Tector:

1
. 123
. 148
122
. 138

AW N -

2

A WN P
A WOWNE B B LW =W

A WN — W

6

. Kymukosckas 6utsa:
7T,
Or.;
3r,;
Or.

. OnpuyHuHa:

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

. Co3sIB mepBOro 3eMckoro cobopa:
. 15491,

. 1497 r.;

. 1613 r.;

. 1649 .

. TpeTbuIoHbCKast MOHAPXHUS:
. 1905-1907 rr.;

.1894-1917 rr.;

.1907-1914 rr.;

.1914-1917 rr.

. bpecrckuii mup:
. 1917 1

. 1918 r;

. 19191,

. 1920 T.

.B1721r.:

1. otrmMeHa KPCIIOCTHOI'O IpaBa;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

2. mpoBo3riamieHue Poccun umnepuei;
3. npucoenuHenueM k Poccun Kprima;
4. mpunsitie «COOOPHOTO YIOKESHUS.

. T'on napctBoBanus Exarepunst 11:
1721 1

. 1755,

. 1785,

. 1801 r.

NGRS S N |

8. 3amMeHa KoJUIernii MUHUCTEPCTBAMMU:
L1718 r;
. 1802 r.;
. 1874 1.
. 1881 .

AW N -

9. [lontaBckoe CpaXkeHUeE:
1.1702 .
2.1709r.;
3.1711r;
4.1714r.

10. Pedopma ynpapnenus rocyaapcrBeHHbIME KpecTbsiHamu [1./1. Kucenesa:
. 1801-1803 rr.;
. 1837-1841 rr.;
. 1861-1863 rr.;
. 1881-1894 rr.

A WN PR

11. Hauano «xoJaeHusl B HApOI»:
. 1863 r.;
. 1873 r,;
. 1883 r,;
. 1895 1.

AW —

12. B 1700 r.:

1. CeBepHas BoIiHa;

2. rOpo/ICKHE BOCCTaHMSI,;
3. pyccKo-Typelkas BoiHa;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

AW N —

AW N -

NS R

A WN P

AL~

4. HEepKOBHBIN PacKoJl.

13. [exper o 3emie:

L1917 r,;
. 1918 r,;
. 1921 1,
. 1924 r.

14. TlommHOE TIpeKpanIeHre BRIKYITHBIX TIATEeKel KpEeCThbIHAMHU:

. 1803 r.;
. 1861 r.;
. 1894 r.;
. 1907 1.

15. Ilepexon k HAMY:
1919 r.;

L1921 r;
. 1924 r.;
. 1927 r.

16. ITepuox 1700-1721 rr.:

. JIBagnaTuiieTHSIS BOIHA;
. CeBepHas BOiiHa;

. OTeuecTBeHHas BOMHA,

. PycCcKO-TypelKas BOHa.

17. KpectbsiHcKast BoliHa o npeasoaurensctsoM E.W. [lyrayesa:
. 1606-1607 rr.;
.1670-1671 rr.;
.1707-1708 rr.;
.1773-1775 rr.

18. MockBa — croauma PCDCP:
1.1917 r,;
2.1918 r,;
3.1920 r.;
4.1922r.

19. 1922 r. — rox obpa3oBaHus:

. PCOCP;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

W

AW N~ AW N -

AW N -

. CCCP;
. YCCP;
. BCCP.

20. Boccranne B Kponmranre:
1.1918 r;
2.1920r,;
3.1921r,;
4.1922r.

21. Ucnbitanue nepBoii aromHoit 6omMo61 B CCCP:

. 1945,
. 1949 r.;
. 19521,
.1954 1.

22. Nzopanne H.C. Xpymena [lepsrm cekperapem LIK KIICC:

. 1953 r;
. 1956 1.;
. 1964 r.;
. 1972 1.

23. Ilpunsrtue nepsoit Koncturymmuu PCOCP:

. 1917 r,;
. 1918 r,;
. 1924 1,
.1936T.

24. Tlepssrii cekpetaps (I'enepanbHbiii cexperaps) LK maptum B 1964-1982 rr.:

1.}O.B. Augponos;

2.
3.

N.B. Cranus;
H.C. Xpymes;

4. JL.U. bpexues.

1.
2.
3.
4.

25. IlpunasTHe XpHUCTHAHCTBA Ha Pycn:
962 1.
988 r.;
989 1.;
991 r.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

26. Benenue B Poccuu HOBOTO 1I€TOUCUHUCIICHUS:
. 1700 r.;
1721 1
1725
. 1800 .

AW N —

27. Ilpunasatne YKa3a 0 «BOJBHBIX XJIeOOmammax»»:
. 1803 r,;
. 1861 r,;
. 1883 r,;
. 1894 r.
28. Co3bIB Y4penuTensHOro coOpaHus:
.1917 r,;
1918 r.;
. 1919 r.;
L1921 1.

B W =

29. Cre3n kus3elt B JIrobeue:
. 1097 r.;
. 11361,
. 1147 r,;
. 1199 .

AW N —

30. JIusoHCKas BoiiHa:
1. 1558-1583 rr.;
2.1565-1572 rr.;
3.1609-1612 rr.;
4,1700-1721 rr.

VYMers

[IpuMeHATH NOHATHITHO-
KaTeropuasbHbI{ anmnapar npu
N3JI0’)KEHUU OCHOBHBIX (DAaKTOB M
SBJIEHUN UCTOPUH

3K33M€H3HI/IOHHHC BOIIPOCHI:

— Hcropus B cucteMe conMambHO-TyMaHUTApHBIX HayK. OCHOBBI METOJOJOTMH HCTOPUYECKOU
HayKH.

— TocynapctBo u obmiectBo B [IpeBHEM Mupe

— CpenHeBeKOBbE KaK CTaJHs BCEMUPHOTO HCTOPUYECKOTO MPOIiecca

— Pannee HOBoe BpeMs: Iepexo/1 K HHIYCTPHATBHOMY OOIIECTBY

—  Mup B XVIII — XIX Bekax: NONBITKA MOJEPHU3ALUU U IPOMBIILIIIEHHBIN IEPEBOPOT.

— Mup B Hauane XX Beka. IlepBast MupoBasi BoWHa.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

—  Mup Mexny 1ByMs MUPOBBIMH BoitHaMu. BTropas MupoBas BoiiHa

— IlocneBoennoe ycrpoiictBo mupa B 1946 — 1991 rr.

—  MupoBoe coobmectBo Ha pydeske XX - XXI BeKoB.

—  Jpesuepycckoe rocymapctso B IX — XII BB.

— Pycckme 3zemmm B mepuox pasapobmeHHOCTH. boppba pycckMX 3eMenh C  HMHO3EMHBIMH
3aXBaTYNKAMH.

— OOpa3oBaHHE W CTAaHOBJICHHE PYCCKOTO LEHTPAIM30BAHHOTO rocymapcTBa B XIV— mepBoil TpeTn
XVI BB.

—  UBan I'po3Hblil: peopMbl U ONPUYHKHA.

—  CwmytHoe Bpems B Poccun.

— Poccus B XVII B.

— Pyccxkas kynerypa B IX — XVII BB.

— IIpeobpazoBanus TpagunuonHoro odmectsa npu [lerpe 1.

—  JIBopmoBsie iepeBopoThl. [IpaBnerne Exarepunst 1.

—  Poccus B nepBoii nonosune XIX B.

— Poccus Bo Bropoit nonosune XIX B.

— Pyccxkas kynbrypa B XVIII — Hauane XX BB.

— IlepBas poccuiickas pesomonust 1905-1907 rr. u ee nocnencTBusl.

—  Poccusas 1917 .

—  Conuanuctuyeckasi peBOIOIMS U CTAHOBJIEHHWE COBETCKOM BiacTh (OKTsI0ps 1917 — maii 1918 rr.).

— I'paxnanckas BoliHa u uHTepBeHIMs B Poccuu. BoeHHBI KOMMYHU3M.

— O6pazosanre CCCP 1922-1941 rr.

— Bnyrpennss nonmutuka CCCP B 1920 — 1930-e 1.

—  CCCP B roas Benmukoit OreuecTBEeHHOI BOMHEIL.

— CCCP B 1945-1964 r1r.: mocineBOGHHOE BOCCTAHOBJIEHHE HApOAHOIO XO3SHCTBA W IOMBITKU
pedopmupoBaHus.

— CCCP B 1965 - 1991 rr.

—  Oco0eHHOCTH pa3BUTHS COBETCKOH KYJIBTYPHI.

—  Buyrpennsts monutrka Poccutickoit @eneparuu (1991 — 2000-¢ rr.)

[IpakTrueckue 3a1aHus::

3anumuTe mUQPhI COTIACHO XPOHOJIOTHIECKON TOCTIET0BATEIHPHOCTH COOBITHI:

1. mnanne Manngecta «O qapoBaHUU BOIBHOCTH B CBOOOJIBI BCEMY POCCHHCKOMY JIBOPSIHCTBY»
2. mpoBezeHue TyOHOI peopMbl;

3. cTpouTesscTBO OenokamenHoro Mockosckoro Kpemirs;

4. napcrBoBanue bopuca ®egoposuua I'onyHosa.

Ortser:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

2. Pacnipenenute cOOBITHS 1O MEPHOAAM COTJIACHO XPOHOJOTUYECKOHN MOCIEI0BATENbHOCTH: B TPYIITY
A — co0ObITHs, cBA3aHHBIE ¢ npaBieHueM [laBma [; B rpynmy b — coObITHSI, CBSI3aHHBIE C NIPaBICHHEM
Anexcangpa I:
1. orpanuueHnE CBOOOABI KHUTOTICYATAHUS,
2. m3gaane Manudecra «O TpexTHEBHOM OapIinHe»;
3. obpazoBanue B Cankr-IletepOypre TaitHOTO 00mIecTBa «CO03 CIIaCCHUSY;
4. IpUHATHE YHUBEPCUTETCKOTO YCTaBa, IPEIOCTABUBIIEIO ABTOHOMHIO YHUBEPCUTETAM;
5. ynpa3HeHue JBOPSHCKUX COOpaHHui B I'yOSpHUSX.
6. Ha4YaJIo CO3/1aHMsl BOCHHBIX ITOCEJICHHH.

I'pynna A I'pynna b

. YcTaHOBHUTE COOTBETCTBUE MEXKY JaTaMU U COOBITUSMU:
. 1989; A) oobsenerne CCCP Boiinb Snonuw;
. 1945; B) nu3nanue Yka3za 00 OTMEHE TEJIECHBIX HAKa3aHUii,
. 1857; B) Hauayi0 TUKBUJAIIUYA BOCHHBIX MOCECICHUIA;
. 1863. T') mpoBenenue I crezna Haponusix nemyraroB CCCP;
1) npuastue CCCP B Jlury Hamuii.
OTBeT:

rowOPNPFEP W

. 3anmmuTe IUQpPHI COTIACHO XPOHOJIOTMYECKOHN ITOCIIEI0BATEIbHOCTH COOBITHIA:

. npuHsiTHe KOHCTUTYIIMK «Pa3BUTOTO COLMATIM3MaY;

. m3aanne [locranosnenuit UK BKII(6), IUK u CHK CCCP o 6opnbe ¢ Kynakamu;

. m3ganue [Tocranosnenus LIK BKII(6) «O npeogoneHnn KyabTa TMIHOCTH U €T0 TOCIEICTBUIY;
. n3nanue Jlekpera 00 ycTaHOBIEHUH 8-4aCOBOTO pabOUero JHS;

. ipoBenenne XIX Bceecoro3Hoit mapTKoOHpEepeHIHNH.

OrtBer:

“hnhownN— b

5. Pacnpenenure coOBITHS MO TEPHOIAM COTJIACHO XPOHOJIOTHUECKOH MOCIIEA0BATENbHOCTH: B TPYHITY
A — coObITHs, CBsI3aHHBIE ¢ NpaBieHneM VBana IV; B rpymy b — coObITus, CBsI3aHHBIE C MpaBIeHUEM
Ierpa I:

1. ocnoBanwue IlerepOypra;

2. IpoBe/IeHHE ONPUYHHHBI;

3. u3aaHue YKa3a o IpecToJI0HACIeIUN;

4. yupexaenne CuHona;

5. pasrpom JIuBoHCKOTO OpficHa,

6. oOpazoBanue «M30paHHON pagsD».

| I'pynna A I'pynna b




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

6.
L.
2.
3.
4.

YcTaHOBHTE COOTBETCTBUE MEXKAY JaTaMH M COOBITHSMHU:
1912 r. A) m3nanne ManudecTta 0 BEpOTEPIIUMOCTH U CBOOOIC BEPOUCIIOBEAAHUS;
1905 r. B) nposenerne Broporo ceezma PCIPII;
1903 r. B) Jlenckwuii paccrpen;
1907 r. I') arpapnas pedopma I1.A. Cronpimuna;
JI) oTMeHa oIy THO# MoIaTH.

OTBeT:

S W~

OO WNPEFE ®

9.

. Panee apyrux npousonuio:

. Ha4aJlo BO3BEICHUsI bepnuHCKON CTEHBI;

. Kapubcxwuit kpusuc;

. 3aIlyCK NIEPBOI B MUPE aTOMHOM 3JIEKTPOCTAHIIUH;
. mpoBenenne XX VI cre3ga KIICC.

. VKaXuTe OTBET C MPABUIBHBIM COOTHOILICHUEM COOBITHSI U TOJIa:
. 1841 — m3nanne «'0pogOBOTO MOJIOKCHUNY,

. 1919 — m3panme JlekpeTa 0 TUKBUAANNHA HETPAMOTHOCTH,

. 1918 — co3nanne BUK;

. 1917 — mpoBenenue V Beepoccuiickoro che3na CoBETOB;

. 1870 — 3anpemuieHue nNpogaxu KPeCThsiH B PO3HUILLY.

Pacnpenenure coObITHS MO MEPUOJAM COTJIACHO XPOHOJIOTHYECKOH MOCIIE0BATENLHOCTU: B IPYIIILY

A — cobbITHs, cBsI3aHHBIE C MpasieHueM VBana III; B rpynmy b — coObiTus, CBS3aHHBIE C IPABICHUEM
Wpana IV:

o0 W

. nytetiectBue Adanacust Hukuruna B Mnanto;

. ipoBeaeHue CtoriaBoro codopa;

. CO3/1aHHEe NPUKAa3HOU CUCTEMBIL;

. CO3BIB IEPBOTO 3EMCKOT0 co00pa;

. «CrostHUE Ha peke Yrpey;

. IpucoearHeHne K MocKBe I0ro-3anaiHbIX PYCCKUX 3€MEb.

I'pynna A I'pynna b

| | |

10. CoorHecuTe COOBITHS U FOMBI:

1.
2.
3.

1917, A) coznanue BpeMeHHOTO TpaBUTEIHCTBA,;
1918; B) xordmuxt na KBX/;
1922, B) nHavaso nepBoii MATWIETKH;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

4.1928. I') co3bIB YupenurensHOro coopaHus;
) oopazosanre CCCP.
OrtserT:

11. B XV Beke KHSDKUI:
1. Amutpwnii (JoHCKON);
2. Bacwuii 11 (TemHBIi);
3. Usan II (KpacHsiit);

4. Bacunui I11.

12. Ykaxure cobsITHe, nponsomemnmee 29 anpens 1881 roga:

1. yupexnaenune KpecTbaHCKOTO IT03eMeIbHOTO OaHKa;

2. Bo3oOHoBNeHNe Coro3a TpeX UMIIEPATOPOB.

3. m3nanne Manugecra «O He3bI0IEMOCTH CAMOJIEPIKABUSIY;

4. npunsatye [TonoxxeHns 06 00s3aTENEHOM BBIKYIIE KPECTHSIHCKUX HAIETIOB.

13. CobrITHE, TpOM3OIIEAIIce panee Apyrux B 1917 romy:

1. mogmucanne Hukomaem 11 B [IckoBe akta 00 OTpedeHUH OT IPECTONA;

2. otkpsiTue [Ipenmapnamenra,;

3. mposenenue IlepBoro Bcepoccuiickoro cwezna CoBeTOB pabOyuX M COJNJATCKUX JIEMyTaTOB B
[Terporpazne;

4. Hauano «xyueOHbIx OyHTOB» B IleTporpazne;

5. oTMeHa cMepTHOH Ka3HU Ha (pOHTE.

14. YkaxxuTe BapuaHT OTBETa C NPABHIbHBIM COOTHOILIEHHEM (DaMUJIMU M TOJIa PYKOBOJICTBA CTPAHOM:
1. bpexues JI.W. 1966 r.;
2. T'opbauer M.C. 1974 r,;

3. Cramun U.B. 1954 r,;

4. Xpywes H.C. 1969 r.

15. CooTHecUTE UM U TOJl KHSKCHUS:

1. Urops A) 970;
2. Bmagumup Monomax b) 977,

3. Cearocnas | B) 1113;

4. Spomonk I ) 912.
OrTser:

16. 3anmummTe TUQPHI COTITACHO XPOHOJIOTMYECKON TTOCIIEI0BATEIBHOCTH COOBITHI:
1. yupexenue HenpemenHoro cosera;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

2. cpaxeHHe 1oa AycTepiuieM;

3. 3akmoveHne THIb3UTCKOrO MUpa;

4. mpeobpazoBanue «Coro3a craceHus» B «Co103 0JIaroIeHCTBIIS.

5. 3amena Koncrurymmm Lapctsa [Tomsckoro « OpraHn4eckuM CTaTyTOM.
OrtserT:

17. Pactipenenute COOBITHS 1IO TIEPHUOIAM COTJIACHO XPOHOJIOTHYECKON ITOCIIEIOBATEIHPHOCTH: B TPYIIILY
A — co0ObITHs, cBA3aHHBIE ¢ TpaBieHueM [laBma I; B rpynmy b — coObITHSI, CBSI3aHHBIE C MPaBICHHEM
Exarepuns! 11:
1. m3panue Ykasa o 3alpelieHUd BBO3a BCEX HHOCTPAHHBIX KHUT;
2. w3ganue JKajgoBaHHOI rPaMOThI JBOPSIHCTBY;
3. 3ampeT mpojaBaTh KPeCThIH 0€3 3¢MJIH C ayKI[HOHOB;
4. Boccranue E.U. ITyrauesa;
5. cexyJsipu3anus UEPKOBHBIX U MOHACTBIPCKUX 3€MEJIb;
6. 3ampeT OTCYTCTBHS Ha CIyXO0€ IBOPSH, IPUIHMCAHHBIX K I'BAPJCHCKUM MOJIKAM.

I'pynnma A I'pynna b

18. CooTHecUTE COOBITHE M TOL:

1. m3nanue VYkasza Ilpesunenta PCOCP o npuocranosnenuu nestenbHoctd KIICC Ha Tepputopuu
Poccum; A) 1990;

2. nmpoBenenue Be10opoB B Coset deneparuu u ['ocynapcrBennyio JlyMmy nepBoro cosbiBa;

B) 1996;
3. u3bpanue M.C. I'opbauesa [Ipesunentom CCCP; B) 1989;
4. mpunsatue Poccuu B unens! Cosera EBpornsr; I') 1991;

) 1993.
OtBeT:

19. Opranuszanus, cozaHHasi paHee APYyrux:

1. «Coto3 60pbOBI 32 0CBOOOKICHHE pab0OYero Kiaccay;
2. «CeBepHBIH COI03 PYCCKUX pab0UIHX»;

3. «3emiIs u BOJISIY;

4. «OcBOOOXKICHHE TPYIA.

20. 3anummTe H(PH COTTACHO XPOHOJIOTHIECKOH MOCIIET0BATEIFHOCTH COOBITHIL:
1. «JIenoBoe nmobouie» Ha YyackoM o3epe;

2. CTpOUTENBCTBO OesokaMeHHOro MockoBckoro Kpemus;

3. kuskenne Bacuus 1 JimurpueBnya;

4. xasoxenne Arapes FOpeeBnda (boromo6ckoro);




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

37IEMEHT 00pa3oBaTebHOM
KOMITETEHITUH MPOrpPaMMBbI
5. cee3p kua3eil B JIroOeue.
OrtBerT:
Bnagers HaBbikamMu BOCIIPOM3BEICHHST OCHOBHBIX | BOMPOCHI [Tl CaMOIIPOBEPKH:

HUCTOPUYCCKHUX COOBITHI B
XPOHOJIOTHYECKON MOCIeA0BaTEIbHOCTH

1. B xakue rojsl npaBuia AMHacTUs PropukoBuuen?

2. Kro u3 xHs3eil, u B kakue roas! npasmi B Kuese B X B.? Pacckaxxute 00 UX AeATEIEHOCTH.

3. Kakne riaBabIe coObITHS Tponcxonmny Ha Pycn B IX-navane XII BB.?

4. KakuMu COOBITHSMI OTMEUEHO IpaBiIeHue KHs3s Bragmvupa 17?

5. Korza u xakue npaBoBsie akThl ObuTH npuHATH B [X-XII BB.?

6. Kakue noctmwxkenus KynbTypsl peBHeil Pycu moxkere Ha3BaTh?

7. Kto u3 xHs3el, 1 B kakue roas! npasui B Kuese B XI B.? Pacckakute o uX A€SATENbHOCTH.

8. Uem mpocnaBuiics kHs3b Spocias (Mynapbiit)?

9. Kakue BaxHbIC COOBITHS IPOUCXOIUIIN B IEPHO NpaBiicHus Biagumupa (MoHomaxa)?

10. KaxoBbI 0OCHOBHBIE 3Tanbl OOPHOBI PYCCKUX 3eMeNb ¢ MOHTOJILCKUM 3aBO€BaHHEM?

11. KakoBsl ocobennoctu npasienust VBana (Kanaurter)?

12. KakyuMu BaXHBIMH COOBITHSIMH OTMEUEH IE€PUOJ| 3aBeplICHHs OOBEIMHEHHs PYCCKHX 3eMeJb
BOKpYTr Mocksbl B koHIEe XV-Hayane X VI BB.?

13. Yem 3HaMeHaTeneH nepuo npasienus Meana [V?

14. Kaxue coOsrTus mpoucxonmiy B CMyTHOE BpeMs?

15. KakoBs! 6butn B3anmooTtHoteHus: Poccun ¢ Peusto [Tocnonmroit B X VII B.?

16. Kakumu coOBITHAMH OTMEYEHO mapcTBoBaHme Muxamna Demopouda u AJekcess MuxaiaoBruda
PomaHOBBIX?

17. Yem 6buTH BBI3BAaHBI HAPOIHBIE BRICTYIUIEHUS B X VII B.?

18. B uem cocrosiia 0COOEHHOCTh pycCKO-IIBeACKuX oTHoImeHui B X VII-XVIII BB.?

19. Korzia u kakue ocHOBHbIe pedopmbl Obun npoBenenst [Terpom 1?

20. Kaxue gatel BoitH Poccun ¢ apyrumu ctpanamu B X VIII B. MOXHO Ha3BaTh?

21. Kaxue mexxayHapoaHbIe 10ToBOpHI 3akiroumia Poccust B XVIII B.?

22. Kakue poccuiickue MpaBUTENM MPUILUIM K BIACTH MyTeM JBOpIoBoro mepeBopora B XVIII B.?
Pacckaxwure 0 nx AesSTeIbHOCTH.

23. Kakue pedopmer mposena Exarepuna 11?7

24. KaxkoBbI JOCTIKEHUS pOCCUIICKOH KynbTyphl 1 Hayku B X VII-XVIII BB.?

25. KakxoBo cozaep:xaHre MUpHBIX 1oroBopoB Poccun ¢ Ocmanckoit umnepueit 8 X VII-XIX BB.?

26. Korna u xakue pedopmsl nposoammm Anexcanap I n Anexcannp 11?7

27. Kaxue Mepbl OBUIH OCYIIECTBICHBI II0 OTMEHE KPETIOCTHOTO TpaBa’?

28. Kakue o01iecTBEeHHO-TIONUTHYECKNE OpraHU3aluy MOSBWINCH B Poccun Bo BTOpoii momosuHe XIX
B.?

29. Kakue MexIyHApOJIHBIE JOTOBOPHI ObUIM 3akimtodeHbl Poccueit B XIX B.? Pacckaxute 00 ux
COJICpKAHUH.

30. Kakne ocHOBHBIE COOBITHSI IPOUCXOAMIIN B IEPHOJT MapcTBOBaHus Asekcanapa 11?7
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31. Kakue nojuTuyeckue mapTuy, ¥ B Kakue rojsl odpasoBanuch B Poccun B konne XIX-nauane XX
BB.?

32. Kakue Ba)XHbIE BOCHHBIC OTIEpalliy OBLIH MIPOBeACHHI B Xoze [1epBoit MupoBoif BOMHBI?

33. KakoBbl BpeMEHHbIE paMKHu JesATenbHOcTH ['ocyaapcTBeHHBIX Jym Poccuiickodl ummepuu U ux
COCTaB I10 MAPTUHHON PUHAICHKHOCTH?

34. Kak pa3BuBanuch coobitus B crpane B 1905-1907 rr.?

35. Kakue ocHOBHBIE COOBITHS TIPOUCXOAMIH BO BpeMs DeBpanbckoit pesomtoruu 1917 1.7

36. B TeueHne kakoro neproaa JeicTBOBAJIO Kaxoe 3 BpeMeHHbIX mpaBuTenscTB B 1917 1.7

37. Kakue npaBoBbI€ aKThI OBLTH MPUHSTHI B IEPBBIE TOJIbl COBETCKOW BIIACTH?

38. Kakue BHEIIHEIOMUTHIECKUE aKIIMU XapaKTePHBI s coBeTckoro rocynapctsa B 1920-1930-¢ rr.?
39. Kakwue coObiTusI, cBsi3aHHbIe ¢ penpeccusamu 1930-1950-x rr., MokeTe Ha3BaTh?

40. Kakue n3menenus B s3xkoHoMuke CCCP npon3onuiy B ToAbI MEPBHIX IATUIETOK?

41. Koraa u kakue Hanbosee 3HaYUMMble OMTBBI IPOUCXOUIIH B To1bl Bennkoit OTeuecTBEHHO!N BOHBI?
42. Kakue 3HaMeHaTeIbHbIE JaThl BDEMEHU XPYIIEBCKOI «OTTene m» MOKHO Ha3BaTh?

43. Kakue Ilocranosnenus: pykoojctsa CCCP Bropoit monoBunsl 1960-x — nepBoit nosoBunsl 1980-x
IT. TOCBSIIAINCH YKOHOMHUYECKUM TpodieMam?

44. Korpa 6pum pussthl Koncturynnu CCCP?

45. Kakosa posie CCCP B nocieBOEHHOM pa3BUTUN MHUpa?

46. KakoBbl OCHOBHBIE BEXU Pa3BUTHsI POCCUHCKON KyJIbTypbl B XX BB.?

47. Kakue n3MeHeHHs MPOUCXOIIIN B CTPAaHE B X0 MePecTporku?

46. Kakue ocHOBHBIE coObITHA ITpon3onutu B Poccuu B 1990-¢ 1.7

48. Kak M3MeHsIHCh MPEANoYTeHUs N30uparteseil B X0/1e IPe3nACHTCKUX U TyMCKUX BBIOOPOB B 1990-e
—2000-e rr.?

49. Kakue HayuHsle focTikeHHs XX B. npociasuiu Poccuro?

50. Ko u3 poccusiH siBsuics naypeatom HobeneBckoit mpemun?

51. Kakne BakHBIC COOBITHS B cTpaHe mpou3onurd B Hagane 2000-x rr.?

3HaTh

- OCHOBHbIE (hrocodckre KaTeropuu 1
crienudrKy X HOHUMaHHUS B pa3 -
JIMYHBIX UCTOPHYESCKUX THIIAX
¢buocoduu U ABTOPCKUX ITOIXOAX;

- OCHOBHBIE HampaBJIeHUsI PUIOCOPUH U
paznuust Gpr1oco(CKuX IIKOI B
KOHTEKCTE HCTOPUH;

- OCHOBHbBIEC HAMPABICHUS U
npo0JIEeMaTHKY COBPEMEHHOMN
(unocoduu;

IlepeyeHs TeopeTHYECKUX BOPOCOB K IK3aMeHY:

—  Owunocodpckue KoHuUenuuu 4YeioBeka. OCOOSHHOCTH B3aUMOJACHCTBUSL YeJOBEKA C MHPOM.
MupoBo3s3peHue.

—  PazymHocCTh uenosexa. KocmonenTpusm antuaHol ¢uitocodun.

— Pemurnoznoe mwupoBosspenne. OcobeHHOCTH — cpenHeBekoBoil  ¢miocoduu. Koneunocts
CYIIECTBOBAHUS YeJIOBEKa U NpobiieMa OeccMepTHs TyIIH.

— MarepnanmsM u uneanusM B (uiIocoGuu Kak cHocoObl oObsSCHEHHss MHpa. MexaHucTHUecKas
KapTHHA MUpA.

- Bo3unkHOBeHUE ﬂHaHeKTH‘IeCKOﬁ l'IpO6J'IeMI)I pa3BUTHA U3 MeTa(bI/IBI/I‘{eCKOFO TIOHUMaHUusg Mupa.
OCHOBHBIE 3aKOHBI JHUAJICKTHKH.

— IIpoGmema mpocTtpaHcTBa U BpeMeHH B (ritocopuu. OTnuane oT HaydHOro noaxoxa. Cnennguka
¢unocopuu HoBoro BpemeHH.

— YenoBek Kak MPOU3BOJsIIIEE CYIIECTBO. MapKCH3M M MaTepHATHCTHYECKOE HIOHUMAHHE HCTOPHUH.

dunocodus




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
— CBo0oja Kak anpTepHaTHBA NPUPOIHOI JeTepMuHanyy. MppaunonansHas ¢puinocodus Kak cnocod
O0OBSICHEHUS MUPA.
—  DOK3HCTeHNIHANN3M KaK HalpaBlIeHHe COBpeMeHHOH ¢ummocopun. [Ipodiema 3K3UCTEHITNH M OBITHS
YeJIoBeKa.
— IIpoGnema ObiTHs B pumocodum.
— IlpoGmnema cybcranmmu B punocodun. Pumocopckre KapTHHBI MaTePHAIEHOTO SIMHCTBA MUPA.
— Ilo3HaHMe Kak IyTh IBHKEHHS K UCTHHE U OCHOBA OpHEHTalUH B Mupe. [IpobiieMa HCTUHEL
—  Ilpupona co3nanus. MneanpHoe kak Gpopma HHOOPMALTMOHHOTO OTPAKEHHS.
— Tlpobnema OuoconManbHOW MPUPOJBI UenoBeka. [Ipobiema comuanbHOro B (UIOCODUH.
O6uecTBo.
—  DKOJIOTHYECKHE PHUCKH INI00AIM3UpOBaHHOrO Mupa. ColualibHble PUCKA KOMMYHHUKAIMOHHOTO
oOrmiecTna.
—  ®unocodckas KoHUenust KyabTypsl. KyneTypa u nuBminzanus.
Ymers - PacKpbIBaTh CMBICII BBIIBUTaEMBIX IIpumepnsie npakmuueckue 3a0anus 01 IK3AMEHA:

ujiei, KOPPEKTHO BBIpaXKaTh M apryMeH-
THPOBAHO 00OCHOBBIBATH MOJOKCHUS
NpeIMeTHOW 00IacTH 3HAHUS;

- IPEICTABIATh PACCMATPUBACMBbIe
¢urocodckue mpodIEMBI B pa3BUTHH;

- CpaBHUBATh pa3MyHbIe Guiocodckue
KOHIICTIIIMY TI0 KOHKPETHOM Ipo -Oieme;
- YMETh OTMETUTh NPAKTHYECKYIO
LEHHOCTh OIPEeICHHBIX PUIOCOPCKIX
TOJIO)KEHU M BBISIBUTH OCHOBAHMS Ha
KOTOPBIX CTPOUTCS puitocodckas KOH-
LETILHS WIN CUCTEMA;

[IpouwnTaiiTe 1 MPOKOMMEHTUPYHTE BbICKAa3bIBaHUS, APTYMEHTUPYHTE CBOM OTBET.

1. «/I3 HUYEeTO HUYTO HE MOKET BOSHUKHYTbH, HU OJIHA BEIIb HE MOXKET MIPEBPATHTHCS B HUUTOY
(demoxput). CTamKuBaeTCs I COBPEMEHHBIN YeIOBEK C mpoodiemoit Opitusa? Obmanaet
BUPTYAJILHOCTB ObITHEM?

2. AGconmoTHOE OOJIBIIMHCTBO HCTOPUKOB CUNTAET, UTO IpucoenrHeHne Hosropoaa k MockoBckoi
Pycu siBnsiIock IpOTpECCHBHBIM SIBICHUEM: CO3/IaBAJIOCh IIEHTPATM30BAaHHOE PYCCKOE TOCYIapCTBO, U
BCE CJIABSHCKHE 3eMJIHM HaJl0 ObII0 00beqMHUTE. C 3THM MOXKHO coriacuThcs. Ho Beb 0THOBpEMEHHO ¢
TeM OblIa MOXOPOHEHa PecIyOIMKaHCKas MOIEIb PaBJICHHs] — BaKHEIIIee IEeMOKPATHIEeCKOe
JIOCTHKEHHUE B PYCCKHX KHSIKECTBAX M 3eMJsIX. Kak coOoTHOCHTCS 00liee ¥ YHUKAIbHOE B )KU3HU
COBPEMEHHOT0 YeJloBeKa?

3. «UTOOBI HE TOBOPHIIM TIECCUMHCTBI, 3eMJIs BCE YKe COBEPIICHHO ITPEKPACcHa, a MO/ JIYHOIO U IIPOCTO
HeroBToprMay (M.bynrakoB). Pasym — 1o Benuyaiiiiee 6J1aro wim Bejuvaiiiee NpoKIIsSTHE YesioBeKa?
4. «Besxuii TpyASIUNACS HAXOJUTCSA B COCTOSHIM BOMHBI ¢ Maccoy M Hebslaro)keaareseH K Hel B CUILy
JMYHOTO MHTepeca. Bpad jxenaeT cBOMM corpaxkianaMm JT0OpBIX JINXOPaJIoK, a MOBEPEHHBIH JOOPHIX
TSDKO B KXKI0H ceMbe. APXUTEKTOpPY HYKeH JI0OpBIi 1okap, KOTOPBI MpeBpaTiI Obl B 1emes J00pyio
4acTh FOPO/Ia, & CTEKOJIBIINK JKeJIaeT J00poro rpajia, KOTOpbIi pa3omi Ol Bee crexia. [lopTHOH,
CaIlO’KHHK KEJAI0T MyOJINKe TOJIBKO MaTepHid HEMPOUYHOI OKpacKy U 00yBHU M3 IUNIOXOH KOXKH C TEM,
4T0OBI M3 N3HALIMBAIN BTpoe OoJblie, paau osara Toprosiu» (IL1.@ypse) O kakoit 00mecTBeHHO-
HSKOHOMHYECKON (hOopManny HAET peub? MI3MEHINCH TH HAMEPEHHUsS] COBPEMEHHOTO yesioBeka? Uem
BBI3BAHBI 3T HAMEPEHUS — «IYPHOID MPUPOIOH YeTI0BEeKa MM 0OOBEKTHBHBIMU 3aKOHAMH HCTOPHH?

5. «XpoMoii CITyTHHK MOXKET 00OTHATh CKaKyHa Ha JIOIIAAH, eciH 3HaeT Kyaa uarny» (®.bakon) Yro sto
o3Hadaet? Kakne nmpo6iiemMbl B )KH3HN COBPEMEHHOTO YeIOBEKa BOSHUKAIOT IIPH ONPEACICHUN TaKOTO
myTu?

6. «Ecnu Obl MaTepust Hee OblIa Obl BEUHOIA, ITaBHO Obl BECh CYIECTBYIOUINH MUP COBEPIIEHHO B HUUYTO
npeBpatwics (croparoT aposa)» (Jlykpeuuit Kap). CBoOoieH i COBpeMEHHBIH YeIOBEK OT CyOCTaHIIUU?
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Mo>keT 11 He3HaHHE O €€ CYIECTBOBAaHHHM CIIY)KUTh apI'YMEHTOM €€ HEHY)KHOCTH?
7. «HOT1A My4mMid crioco0 MoryouTh YenoBeKa — 3TO IPEeIOCTaBUTh EMY CaMOMY BBIOpATh CyIb0y»
(M. BynrakoB). B ueM cito:xHOCTH CBOOOABI TSI COBPEMEHHOTO YeJIoBeKa?
8. «3Hanume ecth TONBKO My Th K criey (T.I'0606c¢). B wem cmia ¢unocodekoro 3Hanms?
Bnaners - HaBbIKaMU paboTHI ¢ hritocodpckumMu IIpumepHbIii NepeyeHs TeM MUCbMEHHBIX HHANBHAYAIBHBIX 3a1aHNH (3cce):

HCTOYHUKAMH ¥ KPUTHIECKOH JTnTe-
paTypoti;

- IpreMaMH TIOMCKa, CHCTeMATH3auU U
cBOOOTHOTO M3IOKEHU PHI0CcOod-CKOTO
MarepHana U MeTOJaMH CpaBHCHUS
¢durocodckux uae, KOHICIIUN U 3TI0X;
- criocobamu 000CHOBAaHUSI PELICHUS
(MHIYKUHS, TSTYKIUS, TI0 AHAJOTHHN)
poOJIEMHO CUTYaINH;

- BJIQJICTh HABBIKAMH BBIPAKCHHUS U
000CHOBaHHMSI COOCTBEHHO MO3UIHH
OTHOCHTEIIEHO COBPEMEHHBIX
COLIMOTYMaHHTAPHBIX IIPOOJIEM U
KOHKPETHBIX (PHIOCO(CKIX MO3UIHIT

—  OrHomeHne K OBITHIO COBPEMEHHOTO YEJIOBEKA.

—  Ponb snmcTemonornu B )KU3HU COBPEMEHHOTO YEIOBEKA.

— Bomnpocs! 3THKH B I€SITENEHOCTH COBPEMEHHOTO YETI0BEKA.

—  Ponp punocoduu B coBpeMeHHOM 001I1eCTBE

— CoducTtruka B COBpeMEHHOM MHpE.

— Hpeanusm [1naToHa B COBpeMEHHOM MHUPOBO33PEHUU.

—  Teneonorust ApuctoTelsi B COBDEMEHHOM TEOPUH Pa3BUTHSI.

—  [IpuHUMDBI cTOMIM3MA B )KM3HU COBPEMEHHOTO YEJIOBEKa.

—  [puHUMDBI SNIMKyper3Ma B )KU3HH COBPEMEHHOT'O YeJIOBeKa.

—  [puHUMDBI cKeNTHIM3MA B )KM3HU COBPEMEHHOTO YeJIOBeKa.

— Bepa u pazym B MEPOBO33pEHNH COBPEMEHHOTO YEJIOBEKA.

—  IIpuannn «6puTtesl OKKaMa» B COBpEMEHHON GuiIoco(uu U HayKe.

— T'enoHm3M xak 0OCHOBa COBPEMEHHOTO MHPOBO33PEHHUS.

— Kon¢pynnancTso u MHIUBHIYATU3M.

—  ®wmocodus Oyaausma 1 00IIECTBO TOTPEOICHHS.

— PanumonanusM u 31paBblil CMBICH B IOBEJCHUHM COBPEMEHHOT'O Y€IIOBEKA.
—  Upew nparmMaTu3Ma M yTHIIMTapu3Ma B COBPEMEHHOM OOLIECTBE.

—  Bnusnue pycckoii Gpunocodun Ha pa3BUTHE POCCHICKOTO MEHTAJIHUTETA.
—  BrusiHue naeit sK3UCTEeHIMAIN3Ma Ha pa3BUTHE COBPEMEHHOTO YEJIOBEKa.
—  PanuonanbHas u uppanMoHaibHAas COCTABIISIOIINE MTOBEACHHS COBPEMEHHOTO Ye-JIOBEeKa.
—  VHTynnust u 31paBblii CMBICI B YCIIOBHSIX TIOCTMOJIEPHA.

— CBo0oJia M OTBETCTBEHHOCTH JIMYHOCTH.

— IIpoGnema gyenoBeka B COBpEMEHHOM OOIIIECTBE.

— IIpobnema onpeneneHus cMbICIa XKHU3HU.

—  CMBICII CYIIECTBOBAHUS YEIOBEKA.

—  Druueckue npoOIeMbl pa3BUTHS HAYKH M TEXHHUKH.

— IIpoGmema camoaKTyanu3aIiy YeJI0BEKa B 00IIECTBE MOTPEOICHUS.

—  CoumanpHsle TPoOIEMBI Pa3BUTHSA HAYKH U TEXHHUKH.

— IIpoGnema pa3BUTHS U UCTIOJIB30BAHMS TEXHOJIOTHH.

— CoumanpHoe ¥ OHOJIOTHYECKOE BPEMS JKU3HHU YEIOBEKa.

— Konuenuus ycrexa B COBpeMEHHOM OOIIECTBE.

— Kynbrypa v nuBnnm3zanys.
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JloBepue U COTPYTHHYCCTBO B COBPEMCHHOM OOIIICCTBE.
MudoI0ru9HOCTh MUPOBO33PEHISI COBPEMEHHOTO YEIIOBEKA.
Pouts mopsizika 1 Xaoca B )KU3HU COBPEMEHHOTO YEIOBEKa.
OHTOJIOTHsI COBPEMEHHOT'0 YeJIOBEKa.

ONUCTEMOJIOT sl COBPEMEHHOT'O YelIOBEKa.

OTHKa COBPEMEHHOTO YeJIOBEKa.

AKCHOIIOTHSI COBPEMEHHOTO 00IIeCTBa.

IIpobnema heHOMEHA HHHOBAIIHH.

OK-2 — criocoGHOCTBI0 UCNO0JIb30BATH OCHOBbI JKOHOMUYeCKHX 3HAHMUII NPH onleHKe 3¢ eKTHBHOCTH Pe3YJILTATOB AesITeJbHOCTH B Pa3INYHBIX cepax

3HaTh

— OCHOBHBIC TEPMHHBI, OIpEEICHNUS,
HSKOHOMMYECKHE 3aKOHBI u
B3aMMO3aBHCHMOCTH Ha YpOBHE
SKOHOMHMKM B 1€JIOM U Ha YpOBHE
OTJENIBHOTO IPEANPHUITHS;

—  METOJBI HCCIIeI0BaHUs
9KOHOMHYECKHX OTHOIICHWH Ha YPOBHE
SKOHOMHKH B II€IOM U Ha YpPOBHE
OTAEIBHOTO TPEAIPHATHS;

— METOOWKHM  pacyera  BaXKHEHIINX
9KOHOMHUYECKHX MoKazaTesnen u
K03((UINEHTOB HAa YPOBHE HKOHOMHUKH B

LHEJIOM M Ha YPOBHE  OTAEIBHOIO
IpeAIpUATHS,
—  TEOpETHYECKHE IIPUHLIMIIBL

BBIPAOOTKH 3KOHOMHUYECKOI MOJIUTHUKU Ha
YpPOBHE TIoCyJapcTBa UM Ha YpOBHE
OTJENIBHOTO IPEANIPHUATHUS.

Hepeqeﬂb TCOPETUYECCKHUX BOIMMPOCOB K 3a4€TYy:

OmnpeneneHre SKOHOMUKH, OCHOBHBIE MTOHSTHS M ONIPEACIICHUS.

DaxTopbl NPOU3BOJICTBA.

CTpyKTypa 5KOHOMHKH.

I'paHuLIBI NPOU3BOICTBEHHBIX BOBMOXKHOCTEH 00IIeCTBa.

Cnpoc u npeaioxeHue. PaBHoBecHas LieHa. ['ocyaapcTBEHHOE BMEIIATEIbCTBO B PHIHOYHOE
[IEHOOOpa3oBaHMe U €ro (OPMBEI.

DIaCTUYHOCTH CIPOCA U IPEIUIOKCHHUS.

OCHOBBI ITOTPEONUTETHCKOTO MOBEACHHS.

OCHOBBI TEOpUH NTPOU3BOACTBA. [Ipon3BOACTBEHHAS (DYyHKIHSL.

W3nepxku pou3BOACTBA: OHSTHE, BUIBL. Boipyuka. [IpnOsuts. PenTabensHoCTb.
OnpeneneHue eHH 1 00beMa IPOU3BOACTRA.

PBIHOK pecypcoB: 0COOEHHOCTH MX SKOHOMUYECKOTO aHaJIN3a.

Oco0GeHHOCTH PBIHKA COBEPIIEHHON KOHKYPEHIIHUH.

Tpu TUNa pIHKOB HECOBEPIICHHOH KOHKYPEHIIMH. AHTUMOHOIIOJIBHOE PETYJIHMPOBAHHUE.
Cucrema HaumoHanbHbIX cyeToB (CHC) kak crocod ennHooOpa3Horo o NUCaHMs Pa3IndHbIX
CTOPOH MaKPOSKOHOMHUKH.

OCHOBHBIE MAKPOAKOHOMHYECKHE TTOKA3ATEIIH.

COBOKYITHBIH CIIPOC, COBOKYITHOE MPEITI0KEHHE.

Monenu MakpoIKOHOMHYECKOTO PaBHOBECHS.

L{ukimyeckoe pa3BUTHE IKOHOMUKH.

Wuasiuums: CynHoCTh, OlleHKa, TPUYHHBI BOSHUKHOBEHHS, (OPMBI, COLMATbHO-IKOHOMHUYECKHE
MOCHEACTBHA. AHTUHH(DIAIIOHHOE PEryIupOBaHHE.

bespaboruna: cymHocTb, POpMEI, OIICHKA.

®duHaHcoBas cuctemMa u (prHaHCOBas MOJUTHKA rocyaapcTsa. Hamoru: cymHocTb, pyHKIKY.
KpenutHo-neHexHas cucrema rocyaapcTsa. TeopeTuueckne OCHOBBI KPEIUTHO-ICHEXHON
MOJIMTHKH.

DKOHOMHUKA




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

— Ipeampusitme B poiHOuHOH cpene. Knaccnbukaums mnpeanpustiuid. PopMbl  00beAMHEHUS
IPEAIPUATHH.

— OcHoBHBIE cpencTBa npeanpuatus. CocTaB U BUIBI OCHOBHBIX CpeAcTB. OLEHKA M yIET OCHOBHBIX
CpPEACTB.

— MUsnHoc m amoprusanms OCHOBHBIX cpeacTtB. Hopmbl amoprtmsamum. CrmocoObl HadMCICHUS
aMOPTH3ALUH.

— [Ilokazatenn >3((EKTHBHOCTH HCIONB30BAHUSI OCHOBHBIX CPEACTB MPEANPUSATHS W MyTH WX
MOBBIIICHUSL.

— Oo6oporHsie cpeacTBa. COCTaB ¥ CTPYKTypa 000POTHBIX CPEACTB MPEATPHSTHS.

— [Ilokazatenu >(QEKTUBHOCTH WCIIOIB30BaHUS OOOPOTHBIX CPEACTB M IYTH YCKOPEHHUS HX
000paunBaeMOCTH.

— TpynoBsle pecypcsl IpeANPUATHS: KOJTHUECTBEHHAs U KadeCTBEHHAs XapaKTePUCTHKA.

—  ®oupusl pabodero BpeMeHu. [lokazaTenu ux UCTIOIb30BAHUS

— Ilokazarenu 3 pekTHBHOCTH NCTIONB30BAHMA TPYIOBBIX PecypcoB. IIpon3BOUTENIFHOCTE TPYAA.

— Omnnara TpyJa Ha IPEONPHATHH: CYIIHOCTh, (yHKIUH. CHCTEMBI CAETHHON U TOBPEMEHHOH OILTATHI
Tpyna.

—  Pacxopp! 1 3aTpars! npenpusATHs. JKOHOMUYECKHUE HJIEMEHTHI 3aTPaT U KaJIbKYJIALHOHHBIE CTATHH.

—  Pacxopp! u 3atparts! npennpustus. [locTosHHBIE M IEpeMEHHBIE, IPSIMbIE M KOCBEHHBIE, OCHOBHBIE 1
HaKJIaJHbIE 3aTPATHL.

—  CebecTouMOCTh MPOAYKIUHU MPEANPUATHI U CTPYKTypa 3arpar. KamskynupoBaHue ce6eCcTOMMOCTH
MPOAYKIHH MPEIIPHUITHS.

—  Uensl n neHooOpa3zoBanue Ha npeanpusTui. CocTaB U CTPYKTypa LEHBI.

— Ilpubbute Kak OCHOBHOW IOKa3aTeNb AEATENBHOCTH MPEINpUATHS. Buabl MpUOBIIM U METOIHI ee
pacdera.

— PenrabGensHoCTh TMpOmyKIMM M 00mIas PEeHTAOENBHOCTh MPEANPUSATHA: TMOKA3aTedH W MYTH HX
TIOBBILIIEHUSL.

— Touxa 6e3y0bITOYHOCTH 1 3arac GUHAHCOBOW IPOYHOCTH.

—  OCHOBHBIE 3KOHOMHYECKHUE HIKOJIBI

3agaHus B TeCTOBOM hopme «BBIOOP OJTHOI'0 OTBETA U3 NPeAJI0KEHHBIX).

3amanme | (ykaXuTe OIMH BapHaHT OTBETA).

HeB0o3MOKHOCTB YIOBIETBOPEHHUS TOTPEOHOCTEN BCEX WIEHOB OOIIECTBA OJJTHOBPEMEHHO U B TIOJTHOM

o0BeMe orpeensieTcsi B )KOHOMHYECKON TEOPUH KaK ...

BapuaHTbl 0TBETOB:

1) orpaHHYEHHOCTH PECYPCOB

2) upe3MepHOCTh IOTPEeOHOCTEH

3) noMHHHpOBaHHE MCEBIONOTPEOHOCTEH

4) OTCYTCTBHE MPUPOIHBIX PECYPCOB

3ananue 2 (YKaKUTE OJMH BApHAHT OTBETA).




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

HcxonHoii craanei nmporecca 00ecTBEHHOTO BOCTIPOU3BO/ICTBA SBIISIETCS . ..
BapuaHTs! 0TBETOB:

1) mpou3BoOACTBO

2) pacmpezieneHue

3) oOmen

4) motpebeHune

3amanue 3 (YKaXXHuTe OIMH BapHAHT OTBETA).

B3anMocBs3b SKOHOMHUYECKUX HHTEPECOB MPOABIIOB U MOKYIaTeNlel 00eceynBaeTCs BEIOIHEHIEM
PBIHKOM dhyHKIUU.

BapuaHnTs! OTBETOB:

1) nmocpenHnUECKOM

2) CTUMYTHPYOIIEH

3) neHooGpasyroriei

4) uadopMaIOHHOM

3amanue 4 (YKaXXHTe OJAWH BapHaHT OTBETA).

PrIHOYHBIE Oapbepbl Ha PHIHKE COBEPIICHHOM KOHKYPCHIH ...

BapuaHTbI OTBETOB:

1) oTcyTCTBYIOT

2) HU3KHE

3) BBICOKHE

4) HeTPeOI0TNMBIC

3ananue 5 (yKaxxuTe OJJMH BapHaHT OTBETA).

K ¢u3ngeckomy KanuTaisy OTHOCSTCS ...

BapuaHnTs! OTBETOB:

1) 3nanmust, COOPYKEHUsI, MAIIMHBI 1 000PYI0BaHUE

2) JIICHEeXKHBIE CPENICTBA, aKIIUH, OOIUTaluH

3) mpeameTs Tpyaa, KOTOpBIE paHee He IOABeprajiiuch 00padoTke

4) HeMaTepHuaJbHbIe aKTUBBI (TOPrOBBIC MAPKH, ITATEHTHI H JIP.)

3ananue 6 (YKaxuTe OJWH BapHaHT OTBETA).

CyMMapHasi CTOMMOCTb BCEX PHIHOYHBIX M HEPBIHOYHBIX MPOIYKTOB U YCIYT, IPOU3BEICHHBIX B CTpaHe
B OTYETHOM IIEPHOJIC, B CHCTEME HAIMOHANBHBIX CUCTOB MOJIyYHIa HAa3BaHHE ...
BapuanTs! 0TBETOB!

1) Ba;toBOTO BBIMTyCKa

2) BAIIOBOTO BHYTPEHHETO MPOYKTA

3) 4KCTOrO BHYTPEHHETO MPOIYKTa

4) BayioBO#i TOOABIICHHON CTOMMOCTH

3amanue 7 (yKaXHUTe OJUH BApUAHT OTBETA).

WHBeCTHLNH, OCYLIECCTBISIEMbIE C LIENbI0 BOCCTAHOBIICHHUS H3HOLICHHOTO KAalUTAala, Ha3bIBAIOT ...
BapuaHTbl OTBETOB:




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMITETEHIINU IPOrpamMMBbl

1) MHBECTHIUSIMH B MOJICPHHU3AIHIO (PEHOBAIIUIO)

2) nopTdenbHbIMH HHBECTULIUSIMU

3) MHIYIIMPOBAHHBIMH HHBECTHITHSIMHE

4) VHBECTUIIHASIMH B JKAITUIIIHOE CTPOUTEIHCTBO

3amanue 8 (YkaXXuTe OIMH BapHAHT OTBETA).

Wnadrnsmus npuBeneT K ...

BapuaHTbl OTBETOB:

1) pocry nen

2) yBEIIMUYCHHUIO PEabHBIX TOXOI0B KPSIHUTOPOB

3) yBETMUEHHIO IEHEKHBIX COEPEKEHUM HaceneHus B OaHKax

4) pocTy peaibHBIX JOXOJ0B HACEICHHUS

3ananue 9 (ykaxxure OJJMH BapUaHT OTBETA).

K 6e3paboTHBIM He OTHOCHT ...

BapuaHTsl OTBETOB:

1) HeneecnocoOHBIX rpaXaan crapiie 16 jer

2) neecnocoOHBIX pakaaH crapiie 16 et

3) He uMeronwx paboTh

4) niymmx pabory

3amanue 10 (yKakuTe OWH BapHUAHT OTBETA).

BropkeT rocynapcTsa npescTaiseT cooou ...

BapuaHnTs! OTBETOB:

1) dbuHaHCOBBIH MUTaH, B KOTOPOM MPEICTABICHBI TOXO/IBI H PACXOJIBI TOCYIApCTBA

2) opraHM3aIiio OIKETHBIX OTHOIICHHH HA PAa3INYHBIX YPOBHSIX TOCYIaPCTBEHHOTO YCTPOMCTBA
3) COBOKYIMHOCTH SKOHOMHYECKHX OTHOIICHHH 110 00Pa30BaHMIO M PACIIPEICICHHUIO JICHEXHBIX (POHIIOB
rocyzapcTaa

4) rocy1apcTBEHHOE UMYIIECTBO, MPUHA/IJIEKAIIEE rOCYJaPCTBY Ha MpaBe COOCTBEHHOCTH, HE
3aKpEIUICHHOE 33 TOCYJApCTBCHHBIMH TPEATIPUATAIMEI U YUPEKICHUSIMH

3amanme 11 (yKaxuTe OWH BapHUAHT OTBETA).

®DakTOpOM cIIpoca Ha ICHBTH SBIISETCS ...

BapuanTsr 0TBETOB:

1) ckopocTh 0OpallieH s IEHET B IKOHOMHKE

2) cocrosinue GanaHca EHTPAIBLHOTO GaHKa CTPAHBI

3) mocTyIuieHre HaJO0TroB U COOPOB

4) 5KCIIOPTHO-UMITOPTHOE CAJIBI0 TOPrOBOTO OAlaHCa CTPAHBI

3amanue 12 (yKakuTe OAWH BapHAHT OTBETA).

J1J1st TpOTHO3MPOBAHUS TUHAMHUKH H3MEHEHUS! ICHE)KHOW MAacChl BCICACTBHE U3MEHEHHUSI HOPMBI
pe3epBUPOBAHNS, yCTAHABINBAEMOM JJIsl KOMMEPYECKUX OAHKOB IIEHTPAIbHBIMU OaHKaMu, TpedyeTcst
pacdeT TaKoro MoKa3areis, KaK MyJIbTHIUTAKATOP ...

BapuaHThl 0TBETOB:




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBarebHO
KOMIIECTEHIHH IPOrpaMMBl
1) neHexHBIN
2) UHBECTUIMOHHBIN
3) COBOKYITHBIX Pacxo0B
4) «1eHa/BBIPYIKa»
Vmers — opueHTupoBathcsi B TunoBbix | lIpakTHYeckue 3a1aHusA

OKOHOMHUYECKUX CHUTyalUusaX, OCHOBHBIX
BOIIpoOCcax 3KOHOMHYCCKOU ITOJIMTHKH,

- HCIIOJIb30BAaTh OJICMCHTHI
SKOHOMHYECKOI'O0 aHaln3a B CBOEH
HpO(beCCI/IOHaHLHOﬁ JACATCIBbHOCTH,

— palydoOHAJIbHO OpPraHUu30BaTb CBOC
OKOHOMHYECCKOEC IIOBCIACHHUC B Ka4dCCTBC
arcéHTa pbIHOYHBIX OTHOI.HGHI/IIZ,

—  aHaIM3MpPOBaTh U  OOBEKTUBHO
OIICHUBATh  NPOIECCHl W  SIBIICHHS,
OCYIIECTBIISIOIINECS B pamKax

HAallMOHAJIBHON SKOHOMHUKH B IIEJIOM H
OTAETHHOTO MPEINPHUITHS B YACTHOCTH.
— OpHEHTHpOBaThCsI B  y4eOHO,
CIIPaBOYHOW W HAYYHOU JIMTEpATypeE.

Mapss MBanoBHa — nqoMpaboTHuiia. OHa TpaTHUT 1o 15 MUH. Ha CTUPKY pyOamku u mo 45 MuH. —
Ha MbIThe OKHAa. Hapwucyiite TMHUIO MPOU3BOACTBEHHBIX BO3MOXxHOcTe Mapsu BaHOBHBI B
pamkax 9-tm dacoBoro pabouero aHda. Kak wm3MeHuWTCS Tpaduk, eciam B pe3yibTaTe
COBEPIICHCTBOBAHMS TEXHOJIOTHH Ha MBIThe OKHa Mapbs lIBanoBHa craneT TpaTtuTh 20 MHH.?

B skonomuke mpousBogutrcsi 200 Thic. T Monoka W 300 THIC. T MINEHUIBL. AJBTEpPHATHBHBIC
U3JIEPKKY IIPOU3BOACTBA MOJIOKa = 5. HaliTu MakCUMaJIbHO BO3MOXKHBIN BBIITYCK IIICHULIBI I10CIIE
YBEJIMYEHUS BBITYCKa Mojioka Ha 10%.

Oynkius crnpoca Ha Omaro Qd = 15 — P, dynkuusa npemnoxenus Qs = -9 + 3P. Onpenenure
paBHOBecHE Ha pBIHKE AaHHOTO Onara. UTo NpoM3oWAeT ¢ paBHOBECHEM, €CI 00BeM Crpoca
YMEHBIINTCS Ha | eUHUILY TP JIF0O0OM YpOBHE LIeH?

3aBHCHUMOCTh CIIPOCa M MpeIoKeHus BeipaxkeHa Gopmymamu Qd = 94 — 7P, Qs = 15P — 38. Haiitu
PaBHOBECHYIO IIEHY M paBHOBECHBIH 00BEM mponax. Uemy paBeH medHINT WM W3OBITOK TOBapa
npu neHe 4 pyOis 3a eANHUIYY ToBapa?

B pesynprate pocra meHsl ¢ 4 1o 7 gomi., oobseM cripoca Ha ToBap X yman ¢ 1000 mo 800 mryk.
Omnpenenure KO3QQUIMEHT IACTUYIHOCTH CIIPOCa 1O IIEHE.

[lena Ha ToBap A BbIpocia co 100 mo 200 men. ex. Crpoc Ha 3ToT ToBap ymnaia ¢ 3000 go 1000
wryk. Crpoc Ha toBap B BbIpoc ¢ 500 mo 1000. Omnpenenure k03(GHUIUEHTH ANACTUYHOCTH
ToBapa A u B. O kakux ko3¢ dunmeHTax uaer peub?

Koaddunuent mnepexpectHoit smactuunoctd Ex/y = (-2). Ilena toapa Y pasHa 100 y. e.
Omnpenenute cupoc Ha ToBap X, eciM IieHa ToBapa Y yBennuutcs Ha 10 %, a mepBOHaYaNbHBII
cmpoc Ha ToBap X paseH 80 T.

Branenen He0OIBIIOr0 Mara3uHa €XXeroJHo IUIATHUT 3 ThIC. y. €. apeH bl 20 ThIC. y. €. 3apaboTHOI
mwiatbl, 100 THIC. y. €. 3a cbIpbe, 10 ThIC. y. €. 3a 31ekTpodHepru0. CTOMMOCTh YCTaHOBJIEHHOTO
obopynoBanus cocrasiser 200 THIC. y. €., cpok ero ciayxkObr 10 ser. Ecmu Ob1 3TH cpenctBa oH
MOJIOKMIT B OaHK, TO €XKEroHO moiydain Obl 16 ThIC. y. €. moxona. Onpexnennte OyXrantepckue 1
SKOHOMHUUYECKUE U3JIEPIKKU.

W3sectHo, uro nmpu L = 30 gocTuraercs MakCUMyM CpeIHEr0 MPOLyKTa TpyJa, M Takoe
KOJIMYECTBO pecypca Mmo3Bojsier ¢upme mpoumsBectd 120 emmuun mpoxykiun. Kakum Oynmer
MpeaeNbHBIN NPOAYKT TPY/Ia, €CIIH 3aHATO 29 enuHuI Tpyaa?

®upma miatut 200 THIC. py0. B Mecsi 3a apeHay obopymoBanHus u 100 ThIc. py6. 3apaboTHOMH
mwratel. [Ipn 3TOM OHa MCHONB3yeT Takoe KOJMYECTBO Tpylda M KalWTana, YTO HX MHpereibHBIe
MPOAYKTHl cooTBeTCTBEHHO paBHBI 0,5 m 1. Mcnone3yer nm ¢upma onTHManbHOE COYETAHUE
(haKTOpPOB MPOM3BOJCTBA C TOUKH 3PEHNUS MAKCUMH3AIINHU TPHOBIITH?

@dupma paboTaeT 1O TEXHOJOIMH, XapaKTEPU3YIOUIEHCsl NPOW3BOJACTBEHHOW ¢yHKumed . Bo
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CKOJIbKO pa3 YBEIMYUTCS BBIIYCK MNpoAyKuud Qupmoi, ecimm oHa B 4 pasza YBEJTHYUT
UCIIOJIb30BaHUE 000X PecypcoB?

OyHKIM 00X m3aepkek pupmel umeet Bux TC=30Q — Q2. Dra dupma peamusyeT IpoayKIHIO
Ha PBIHKE COBEpIICHHOW KOHKypeHImH mo 1eHe 90 py6. Ilomcumraiite, kKakyi OHa TOIydaeT
IpUOBLITH?

Omnpenenure, Kakoi 0OBEM JydIle BBITYCKATh NPEANPHATHIO, MPOJAIONIEMY TOBap IO IEHE,
paBHOI 15 y. €., 1 UMEIOLIEMY CIEAYIOIINE 3aTPAThl HA IPOU3BOACTBO M PEAIU3ALNI0 MPOIYKIIUHI
(cM. Tabnuiry). OnpenennTe MaKCUMaJIbHYIO TPHOBLIE.

Q 0 1 2 3 4 5 6 7 8 9 10 11

TC 50 65 75 84 92 102 114 129 148 172 202 252

Q, =50-P

Cnpoc Ha TPOAYKIMIO KOHKYPEHTHOH  OTpaciu , a TpejIoXKeHue

Q,=2P-1 § § §

. Ecnmu y onmHOlt ¢upMBI OTpaciM BOCXOAAIIMI YYacTOK KPHUBON TMPENeNbHBIX
mgepxkek MC = 3Q + 5, To npum Kakux LeHe u oO0beMe Npou3BoJCTBA (upma Oyaer
MaKCUMM3HPOBATh MPUOBLIL?
®dupma 10 NPOU3BOJACTBY aBTOMOOMJIEH HpHOOpena MpoKaT y CTajeluTeiHOW (UPMBI Ha CyMMY
1500 ThIC. mONII., MOKPHIIIKK y IIWHHOTO 3aBojAa Ha cymmy 600 ThIC. JOJUI., KOMIUIEKTYIOIIHE Y
pasnuuHbIX GupM Ha cymmy 1200 ThIC. moIuL., BRIIUIATHIA 3apabOTHYIO IUIATy CBOMM pabodnM B
pasmepe 1000 TICc. momt., motpatmiaa 300 THIC. TOJUL., HA 3aMEHY W3HOIIEHHOTO OOOPYAOBAaHHS H
npoxana usrorosieHHbIe 200 aBToMoOMITelt HIO 30 THIC. AOJII. KaXKOBIH, IIPH 3TOM MPHOBLUTH GUPMBI
cocramia 400 Teic. momr. OmNpenenuTh BENTUYHHY JOOABICHHOW CTOMMOCTH ABTOMOOWIEHOM
(hup™mEI.

Ecnu B 5KOHOMHKE CTpaHbl pacroyiaraéMblid JJUYHBIA JOX0X cocTaBiser 550 mipa. J0JU1., YUCTBIE
uHBecTUIMH — 70 MIpA. O, TOCYJapCTBEHHBIE 3aKYNKH TOBApOB M yciuyr — 93 mipn. IoiuL.,
KOCBCHHBIC HAJOrW — 22 MIIPA. JOJUL., JUYHBbIC cOeperkeHus — 13 mupa. aoit., amopTuzanus — 48
MJIPJ. TOJII., KCIOPT — 27 MIAPJ. I0JUL., UMIOPT — 15 mupa. pomn. Onpenenuts BBIT.

B pesynpTare pocta COBOKYIHBIX pacxonoB HoMuHansHEINH BBII ctpanst B 2009 r. cran pasen 5250
MIIpA. A0, 1 Temn u3MeHeHus BBII no cpaBuermio ¢ 2008 r. coctaBmi 5%. W3BectHO, uTo B 2008
r. HomuHanbHBIH BBII 0bu1 paBen 4600 mupa. momt., a pedusitop BBIT — 1,15. Onpenenute dazy
ukta U remn uHIsmn 2009 T

[orennmansuerit BBII cocrasisier 500 mupa. moiut., pakrudyeckuit BBIT — 455 mupn. nom., a
(akTrdeckuit ypoenb 6e3padoruisl — 10%. Korna dakrinuecknit BBII cokparuincst va 20%,
ypoBeHb O6e3paboTtuusl Beipoc Ha 9,1%. Onpenenure BennunHy koadduimenta OykeHa u
€CTECTBEHHBIH YpOBEHb 0€3pa0oTHIIBI.

Oynxkuus coepexxennit umeet Bug S = -50 + 0.1Y, aBroHomuble naBectuimu | = 25. Kakum Oyner
PaBHOBECHBIN YpOBEHb HAIIMOHALHOTO IMPOM3BOACTBA U Joxoaa Y ? a) Ha ocHoBe 3T0i ¢pyHKINN
coctaBbTe QyHKIHIO ToTpediieHus. 0) [TosicHuTe B3aMMOCBS3b IBYX METOJ/IOB ONPEACICHUS
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PaBHOBECHSI JIOTUUECKH, aHATUTHYECKU U TpahUUECKH

OOBbeM Npon3BOJCTBA B LieXe B MpoUIIoM Mecsie coctasui 6500 T. Best nponsseneHHas poayKIus
ObL1a IpoIaHa B TOM ke Mecsine. Llex BBImycKaeT TOIbKO OAHWH BHUA MPOTYKIIUH.

lena emuHMIBI BBITyckaeMoW mexoM mpoxaykmuum coctraBisger 14 000 py6. CpenmnecrnmcodHas
YUCIICHHOCTh Pa0OTHHKOB IleXa 3a MpONUIBI Mecsl cocrtaBmwia 524 denoBeka. Ormpenenute
MPOM3BOIUTENBHOCTD TPY/a B ACHEKHOM M HATYPaJIbHOM BBIPayKCHUH.

CpenHeromoBasi CTOMMOCTb OCHOBHBIX IIPOU3BOACTBEHHBIX (oHIOB cocTamia 1200 TeIc. pyd. B TOM
4yucie 34aHus U coopyxkeHus 337 ThIC. pyO., obopymoBanne W MamuHBI 743 THIC. py0., mpoUme
¢donast 120 ThIC. py6. HOpMa amopTH3anuu COOTBETCTBEHHO onpeieieHbl B 2,5%, 8% u 5%.
Paccuurarts CTPYKTYPY OCHOBHBIX HNPOU3BOACTBECHHBIX (bOHI[OB U TOJOBBIC aAMOPTU3ALMOHHBIC
otuyucineHud. Ilo 3JaHUAM U IIPOYUM (bOH[[OM aMopTHU3alrdg HAYUCIAJ1aCb JIMHEHUHBIM METOAOM, a I1I0
00OpY/ZIOBaHUIO M MallHAM METOJIOM YMEHBIIAeMOro ocTaTka (KOA(QQUIMEHT YCKOpEHUsS B3STh
PaBHBIM 2).

Ckopocth 000poTa OOOPOTHBIX CPEACTB COCTaBIET 6 OOOpPOTOB 3a IO, O0BEM peaTM30BaHHON
MPOIYKIUH NPEANPHUATHSA 3a TOA cOCTaBMI 854 ThIC. pyO.

Omnpenenuts CyMMy IEHEKHBIX CPEJICTB, HAXOAAIMINXCS B 000pOTE (HDUPMBI.

B pesynpraTe peKOHCTPYKIMM HAa IPEANPHATHH YBEIHUUTCS 00beM mnpomsBoacTBa Ha 20% n
cocraBut 25600 en. PaccumTarh, Kak W3MEHHUTCS CEOECTOMMOCTH SAMHUIIBI MPOAYKINH, €CIH 0
pPEeKOHCTpYKIMU OHa cocTaBisuia 1050 py6., yCIOBHO-TIOCTOSIHHBIE PAacXolbsl B CeOECTOMMOCTH
cocraBisaoT 60%.

Paccunrarh uucTy0 NpUOBLIL OpraHU3alMM, €CJIM LIeHAa PeaM3aluy €AMHUIBI NPOayKuuu — 267
py6., B T.4. HIC, o0rmiast cymma 3atpar 3a mecsi — 15000 py6. O6bsem npousBoactsa — 100 emummir
MPOLYKLIVH.

Bripyuka oT peanuzanuu npomykuuu cocraBmiaa 219 miH. py6. Ilonnas cebecronmocts — 168 MitH.
py6. Ompenenure peHTa0ENTbHOCTh PEaTM30BaHHON POAYKIIMH

3agaHus KakK 3aKpPbITOM, TAK U OTKPBITOH TecTOBOM (GopMBbI.

3aganue | (yKaXxuTe OMH BapHAHT OTBETA).

[Tpenocrasisist 00IMIECTBY 3HAHHS O COIMAIBEHO-3KOHOMHYECKOM MOBEICHHH JIIOACH U UX TPyII,
9KOHOMUKA BBITIOJIHAET GbyHKIHIO.

BapuaHTbl 0TBETOB:

1) TeopeTruecKyio

2) MPaKTHYECKYIO

3) METOI0IOTHYECKYIO

4) UCONOTHIECKYIO

3amanue 2 (YKaXXHuTe OIMH BapHaHT OTBETA).

Ha panHuX 3Tanax 5KOHOMHUYECKOTO pa3BUTHS OOIIECTBA, KOT/Ia YEJIOBEK ITOJHOCTHIO 3aBUCHT OT
OKpYXKaloIed cpelibl, UMeJl MECTO TEXHOJIOTHYECKUH CIIOCO0 MPOU3BOJICTBA.

BapuaHThl 0TBETOB:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

1) npucBauBaronmi

2) mpocToit

3) MpOU3BOSAIIHIA

4) OCTOSIHHBIHA

3amanue 3 (YKaXXHuTe OIMH BapHAHT OTBETA).

Bonbie Bcero ycnoBusM COBEPIICHHON KOHKYPEHIIMN COOTBETCTBYET PBIHOK ...
BapuaHTbl OTBETOB:

1) mireHuIs!

2) cranu

3) ycnyr mapukMaxepeKux

4) aproMmoGHIeH

3ananue 4 (BeIOEpUTE HE MEHEE IBYX BapHAHTOB).

Oco0OeHHOCTSIMH PBIHKa C MOHOTIOJIMCTUYECKOW KOHKYPEHIMEH SBISFOTC ...
BapuaHTsl OTBETOB:

1) HanMYKe MHOXKECTBA MPOJABLIOB H IIOKyIaTeIeH

2) BIWSIHUE Ha YPOBEHB 1I€H B JIOBOJIBHO Y3KUX paMKax

3) oTcyTCTBHE TOBApOB-3aMECHUTEICH

4) HecoBeplICHHA HHPOPMHUPOBAHHOCTh MPOJIABIIOB U MOKYNATENIeH 00 YCIOBUSX PhIHKA
3amanue 5 (BBIOEpHUTE HE MEHEE IBYX BapHAHTOB).

Ha rpaduke nokazana mozenb «AD—AS» (COBOKYMHBIN CIPOC — COBOKYITHOE MPE/IOKEHUE).
Ecnu kprBasi COBOKYITHOTO CIIpOCa MepeceKaeT KPHUBYIO COBOKYITHOTO MPEAIOKEHHs Ha
TOPU30HTAJIBHOM YYacTKe, TO YBEJIMYSHHUE COBOKYITHOTO CIIpoca ...

BapuaHnTs! 0TBETOB:

1) yBenMuuT peansHbli 00beM MPOU3BOICTBA

2) HEe U3MEHUT YPOBHS IICH

3) He U3MEHHT peabHOro 00beMa POU3BOJICTBA

4) MOBBICHT LICHBI

3amanue 6 (BBIOEpHUTE HE MEHEE IBYX BAPHAHTOB).

WuBecTHNy B 3a1achl ...

BapuaHTh! 0TBETOB:

1) oCyIIeCTBISIOTCS € LENbIO CrIIaKMBaHUS KOJIeOaHUi 00bEMOB IPOM3BO/ICTBA IPH HEU3MEHHOM
o0BeMe Tpoax

2) OCYIIECTBIISIFOTCSI B CBSA3M C TEXHOJIOTUYECKAMH OCOOEHHOCTSMHE TIPOU3BO/ICTBA

3) cBs3aHBI ¢ paCX0JaMH JOMAITHUX XO3HCTB HA MPHOOPETEHHE TOMOB, KBAPTUD

4) cBsA3aHBI C PACIIMPEHHEM TIPUMEHSIEMOT0 OCHOBHOTO KaIuTasa

Bnanets

— METoJaMu M IpUEMaMU aHalu3a
SKOHOMMYECKHUX SBJICHUH U IIPOLECCOB
Ha YPOBHE 3KOHOMHMKU B LEJIOM M Ha
YPOBHE OTJIEIbHOIO IPEIITPUSITHSI,

Keiic-3aganusi, cocrosiime u3 oNMcaHusi CHTYallil H BOIIPOCOB K Heid.

Keiic 1

B rocynapctse ApneHus ypoBeHb HHOIAINH 32 TIOCIEIHUE TP roJia cOCTaBUI cooTBeTcTBeHHO: 100 %,
130 % u mo uroram tekyiuero roga — 150 %. PeanbHblil ypoBeHb 00bEMa MPOU3BOACTBA 32




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

—  NPaKTHYECKUMHU HaBBIKAMH
UCIIONIb30BAaHHS SYKOHOMHUUYECKHX 3HAHUH
Ha IPYTHX TUCLHIUIMHAX, Ha 3aHATHAX B
ayIUTOPHU U Ha NPAKTHKE;

— Ha  OCHOBaHMH  TEOPETHYECKUX
3HAHUH NIPHHUMATH PEIICHHS Ha yPOBHE
9KOHOMHKM B IIJIOM H Ha YpOBHE
OTACJILHOTO NPEATIPUSTHS

—  CaMOCTOSITENBHO npuoOpeTaTh,
yCBauBaTb U NPUMCHATH DOKOHOMUYCCKUEC
3HaHMs, HaAONIOAaTh, AHAJIM3UPOBATH U
O6LHCHHTL O9KOHOMHUYCCKHUEC  SABJICHUA,
COOBITHS, CUTYAIHUH.

paccMaTpuBaeMBbIil IEPUO/] CHU3HIICS B IISITh Pa3 U CTaOMIIM3UPOBAIICS B 3TOI Touke. Bennmuuna

TOCyJIapCTBEHHOTI'O JI0JITa Ha Ha4ajo MOCJIEAHEro B paccMaTpUBaeMoM Iepuoe roga pasHa 200 arpam,

HOMMHAJIbHAs CTaBKa MPOICHTA 110 KOTOpoMy paBHa 35 %.

CocrosiHre O0r0/KeTa XapaKTepU3yeTcs TAaKXKe TeM, YTO HOMHHAIBHBIE TOCYAapCTBEHHBIE PACcXOIbI Oe3

TUIaTexeH 1Mo o0cIyXuBaHMIO goira Beipoctd Ha 100% ¥ 1Mo uroram mocjexHero rofa coctaBma 50

arpoB, HOMHUHAJIFHBIE HAJIOTOBBIC TIOCTYIUICHHUS CHU3WINCH M COCTABWIIN 3a IocieaHui rox 80 arpos.

3aganmue 1:

HomunansHast BeTMYMHA calb0 TOCYAAPCTBEHHOTO OFOKETa JaHHOH CTPaHbI B TEKYIIEM IOy paBHA
arpos.

3apanmue 2:

DKOHOMHYECKAs CUTyalus, CJIOKUBIIAsACA B ApZ[CHI/II/I, Ha3bIBACTCA ...

1) crardusueit

2) crarHanuein

3) cnagom

4) ecTecTBeHHOM HHIAINEH

3aganmue 3:

B m3MepeHnu HTOTOB SKOHOMHUYECKOW ACATEIEHOCTH 32 TOT WIIM MHOM MEPHO BPEMEHH CYIIECTBYIOT

HOMUHAIIFHBIC U PeaIbHbIC CTOMMOCTHBIE BETMUUHBL. K mocnenHuM oTHOCSTCS ...

YkaxuTe OJUH BapHaHT OTBETa

1) ypoBeHb 6e3paboTuIbl, TEMIT MHIISALHMHY, 3HaueHHe KoahuinenTs OykeHa

2) o61iast BeJIMYHHA TOXOI0B FOCYIAPCTBEHHOTO OI0/KETa, BEJMYHNHA MIPOIIEHTOB, HAYIINX HA

o0cmy>)KMBaHHE BHEIIIHETO J10JITa, H3MEHEHHE 3apab0THOM I1aThl HAEMHBIX paOOTHHUKOB 03 yueTa

W3MEHEHHUS YPOBHS LIEH

3) mOX0/BI TOCYJapPCTBEHHOTO OIOKETa OT TAMOXKEHHBIX MOIIUINH, YIIAYNBAEMBIE 110 BHEITHEMY JIOJTY

MPOLIEHTHI, BHIIIATHl MATEPUHCKOTO KanuTaia B OyIyiieM, Ha IEPHOJ] TpeX JeT

4) oOmIre pacXoabl FOCYJapCTBEHHOTO OIOKETa, TOCTYIUICHHUS OT YIUIATHl KOCBEHHBIX HAJIOTOB,

W3MEHCHHE TIeHCHH U COIUAFHBIX ITOCOOUH OTHOCHTEIBHO MPOILIBIX IIEPHOIOB C YISTOM HHICKCA

HHIIIIT

Keiic 2
Crpoc ¥ peJIoKEHUE Ha CUTapEThl OIACHIBAIOTCS

By =30-0y E=10+0;
YpaBHEHHSIMU: u , rae Pd — uena crnpoca, PS — nieHa
npemioxenus, Qd — o6bem cripoca, QS — 06beM npeanoKeHus. ['ocy1apcTBO, HMest BO3MOKHOCTb
PEryJINpOBaHus PHIHOYHOTO IEHOOOPa30BaHMs, PELIMIIO HCII0Ib30BaTh KOCBEHHBIH METO
pEryupoBaHus — BBECTH HAJOT B pa3Mepe 2 JeH. eANHUIBI C KaXKJ0H eMHUIBI POJJaHHOTO TOBApa.
3aoanue 1:
IToro6HOE BMEMIaTeIsCTBO TOCYIAPCTBA B MPOIECC PHIHOYHOTO IEHOO0OPa30BaHMs MpecIeIyeT Hemb . ..
YKaxuTe OJUH BapHaHT OTBETa
1) yBenu4yeHHs NPOU3BOJICTBA U MOTPEOIICHNS CUTapeT




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

2) CHW)KEHHMS IPOU3BOJICTBA U TIOTPEOJICHHST CUT'apeT

3) moxaepkath MoTpeOHUTENeH curaper

4) monaepkaTh MPON3BOANUTEINEH CUTapeT

3aoanue 2:

ITono6HOE BMEMIATENbCTBO TOCYIapCTBa B PHIHOYHOE IIEHOO0Pa30BaHIE IPUBEIET K CABUTY KPUBOH
u PaBHOBECHOTO 00bEMa MPOJAK.

Bri0epute He MeHee ABYX BapHAHTOB

1) cokpareHuto

2) npeasIoKeHHs BIIPaBO BHU3

3) yBeIMUYCHUIO

4) mpeU105KeH s BIIEBO BBEPX

3ananme 3:

B pesynbraTe rocy1apCTBEHHOTO BMEIIATEILCTBA B MPOIECC PHIHOYHOTO IIEHOOOPA30BaHUS MyTEM
BBEJICHUS HaJiora OIOKET Oy/IeT MOMOJHEH HA CYMMY JIEH. eIUHULIL.

Keiic 3.

N3BecTHO, YTO B OOIIECTBEHHON )KU3HH YKOHOMHUYECKHE OTHOILICHUS 3aHUMaIOT 0c000€ MeCTo,
(hopMHupYst CBOUM COJEPKAHUEM, B TOM YHCIIE, THIT 3KOHOMHIECKONW CHCTEMBI. DKOHOMHKA KaK
XO3SHCTBEHHAS JICSITEILHOCTD OOIECTBA IMEET CBOM IIPUUMHBI X OCOOEHHOCTH, SIBJISIOIINECS
NpPEeJIMETOM U3yYEHUS] MHOTUX YYEHBIX Ha MPOTSHKEHHH TTOCIIEIHUX THICSUEIIETHH.

3amanue 1 (ykaxuTe OIMH BapUaHT OTBETA).

OCHOBHO# IPUYUHOM BO3HUKHOBEHHUS M Pa3BUTHSI IKOHOMHYECKUX OTHOIICHHUH SIBIISIETCS
OouIbIIIeH YacTH OJI1ar, Ha3bIBAEMbIX YJKOHOMHUYECKHUMH.

BapuaHnTs! OTBETOB:

1) peaxoctb

2) HEOTrPAaHUYECHHOCTh

3) ucuepmaemMocThb

4) marepuaibHas hopma

3amanue 2 (BRIOCpHUTE HE MEHEE IBYX BaAPHAHTOB).

[TpumepaMu SKOHOMHYECKHX OJ1ar, KOTOPhIE OTJIMYAIOTCS CBOHCTBOM PEIKOCTH, MOTYT CIIYKHTb ...
BapuaHThl OTBETOB:

1) necHble pecypchl

2) KOHIUIMOHED

3) COJHEUHBII CBET

4) Bo3ayX

3amanue 3 (YCTaHOBHUTE COOTBETCTBHE MEXIY OOBEKTaMH 3a/IaHUS U BapHaHTaMHU OTBETA).
YcTaHOBUTE COOTBETCTBHE MEXKY Ha3BaHHSIMH CTa (M 00IECTBEHHOTO IIPONU3BOJICTBA M UX
COJIep>KaHUEM.

1. ITpon3BoacTBO




CTpyKTypHBII
JJIEMEHT

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

00pa3oBaTeNpHOU
KOMIMETCHITHH MPOTrPaMMEBI
2. Pacnpenenenue
3. IloTpebnenne
BapuaHTbl OTBETOB:
1) mportecc co3aaHus MOJIE3HOTO MPOIYKTa
2) ompeieNicHUE JTOH KaXIOTO YeIOBEKa B TIPOM3BEIACHHOM MPOIYKTE
3) UCTIOIb30BaHNE CO3AHHBIX MATEPUAIBHBIX M JIyXOBHBIX OJIaT U YCIIYT ISl YIOBICTBOPEHUS
YEIIOBEYECKIX TOTPEeOHOCTEH
4) mpomecc 06MeHa OIHUX MPOIYKTOB Ha APYTHE
Keiic 4
CpelnHsisi CTOUMOCTh  OCHOBHBIX CPEACTB MPEANPUATHA MO IPYIIa B TEKYILEM T'o/ly COCTaBisiia (B MIIH.
py0.): 31anHus — 25, cOOpy)KeHUs — 5, MalIuHbI ¥ 000pyaoBanue 50, B TOM YKCIIC YCTAaHOBJICHHOE B
Havane roga - 10.
Hopma amopTH3anuu 1 MacCUBHOM YacTH coctaBiseT 5%, mist akTuBHOU — 15%. MeTon aMopTH3anuu
— nuHewHbIA. J{1s1 HOBOTO. PaboTatomero 1 rox 000pyaoBaHus, MPUMEHSICTCS METOA CyMMEI YHCTIC JIET.
YuciieHHOCT paboTaroIUX Ha MPEIIPUATHH PHUBEICHA B TA0IHUIIE:
Kareropus UNCIeHHOCTB, Yell. CpennemecsigHas 3apaboTHas miarta, pyo.
OcHOBHBIE paboure 50 25000
BcmomorarensHbIe paboune 30 22000
PykoBogurenn 10 40000
CrienaImcThl 12 35000
Cayxarmrie 2 20000
CrpaxoBbIe B3HOCY B TOCYAapCTBEHHBIC BHEOIOKETHEIE conranbHbie (hoHas — 30%.
I'omoroii 06peM npomsBozcTBa coctaBisieT 1000000 equaUT Mpoaykuuu. Ha mpon3BoACTBO €IHMHUIIBI
MIPOAYKITUH 3aTPAaYCHO CHIPBS, MAaTEPUAIIOB B U SJHEPTETHYECKHUX PECYPCOB Ha cymMy 152 py0. mpoune
3aTpaThl — B CTPYKTYpE ceO0ECTOMMOCTH cocTaBisItoT 20%.
Bcest mponykiust 6b11a peanu3zoBana 1o cpenneit nene 250 py0. 3a eauHMILy.
Paccuwuraiite hoHI00TAAUY, IPOU3BOIUTEILHOCTD TPY/a, CE0ECTOMMOCTD €MHUIIBI POTYKIIUH,
NPUOBLIb NPEAPUATHS, KPUTHYECKHUA BBITYCK (0JIs1 YCIIOBHO-ITOCTOSHHBIX Pacxo10B — 25%),
PEHTA0EITBHOCTD MPOAYKIIUH.
3HaTh - OCHOBHBIE OTIPEJIENICHUs] U TIOHSTHUS [Mepeuens TeM JUis IOATOTOBKH K SK3aMeHY 10 aucuuiuinae «[Ipor3BoACTBEHHbBIH MEHEIKMEHT): IIpon3BOICTBCHHBIH
JUCIUITHHBL «IIpOn3BOICTBEHHBIN — OcHOBHBIE TOHATHA, (GYHKIUM M JJIEMEHTHI OMNEPAIlMOHHOTO MEHEIKMEHTa KOMMEPYECKOTO | MCHEKMEHT

MCHCIKMCHT»

- OCHOBHBIC MECTOIbI HCCHGHOB&HHﬁ,
HCIOJIb3YEMbIX B 00J1aCTH SKOHOMHKHU U
YIipaBJC€HUA ITPOU3BOACTBOM

IPEAPUATHUSL
— IIpou3BoaCTBO U yciIyru B ONEPaliMOHHOM MEHEKMEHTE KOMMEPUECKOT O IPEAIPUATHUS
—  OcHoBHBIE MOJIEIM OPTaHU3AIMH U CUCTEMBI YIPABICHUS ONEPaLUsIMU

—  MexaHu3MBbl MEHE/DKMEHTA: CPEJICTBA U METOIbI yIpaBiieHHs. Bei6op anbTepHaTHB 3 QEKTUBHOTO
yIIpaBJIeHUSI.

- OCO66HHOCTI/I, (I)yHKIII/II/I 3a7a4r, OCHOBHBIC NPUHIOMWIIBI U METOJAbl OLUCHKHW YPOBHS OpraHu3alunsg
IMMPOU3BOJACTBEHHOI'O MIpoLecca




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMITETEHIINU IPOrpamMMBbl

—  «Teopust orpaHUUEHHUI - IOHATHE U OCOOCHHOCTH

—  Oco0eHHOCTH ONpeeNIeHUs] KY3KHX MECT)

—  VYmopaBiieHue ONepanMoOHHOW CUCTEMON Ha OCHOBE «TEOPUHU OTPAHUYEHUID)

—  OcobeHHOCTH MOCTPOSHHS KaJCHIAPHOTO TTaHa MIPOU3BOJICTBA U IIaHa-TpadrKa IPOU3BOCTBA.
— Pacnpenenenue pecypcoB [uisl BBIIOJIHEHNUS TPOM3BOACTBEHHON IPOTPAMMBI

—  CymHOCTb, IOHATHE U 0COOCHHOCTH 3(p(ekTa ormeparnoHHOTO phyara

—  YcnoBus ocymecTBiIeHHs 0€3yOBITOYHOCTH IPOU3BOACTBEHHOI MPOrpaMMBbl

- CyHIHOCTL, IOHATHUEC U 0C066HHOCTI/I, (IJyHKI_[I/II/I 3aa41, OCHOBHBIC HNPUHIHWIBI IJIAHUPOBAHUA

ce0ecTOMMOCTH, CTOMMOCTH M IPUOBLIN

—  Oco0eHHOCTH IIaHUPOBaHUs OIO/KETa IOJHOH cebecTOMMOCTH, OIJPKeTa NpojaXk U Orojkera

npuObLIEH U yOBITKOB MPEANPUATHUS
—  CyIHOCTS, MOHSATHE BUIbl 1 0COOCHHOCTH 3KOHOMHYECKUX U ITPOU3BOICTBEHHBIX PUCKOB
—  VYmopaBieHue pUcKamu

- CyH_[HOCTL, INOHATHUE H 0C06GHHOCTI/I, q)yHKLlI/II/I 3aa41, OCHOBHBIC MPHUHLOUIIBI W MCETOAbL

omnpezaeneHust 3PPEKTUBHOCTH ESITEIEHOCTH MPEAIPHATHS
—  OcobeHHOCTH OIIEHKH 3(HEKTUBHOCTHU JIESTEINBHOCTH HPEANPHUSITHSL
— [InaHoBBIe pacyeTsl M MOKA3aTENN OLECHKH (P ()EKTHBHOCTH NEATEIBHOCTH MPEAIPHATHS
[IpoBepouHBlii TECT:
1. Ha xaxoii ¢a3e >KH3HEHHOT0 IMKJIa TOBapa OCHOBHOE BHUMAaHHE YIPAaBJIECHUS COCPETOTOUECHO Ha
0TpabOTKe KOHCTPYKILUH Ha TEXHOJIOTHYHOCTh 1 OCBOCHHH YCTOHYMBOTO BBIITyCKa TOBapa ¢
MUHHMAaJIBHO BO3MOKHBIMHU NPON3BOACTBEHHBIMH U3IEPKKAMHU:
a) BBEJICHUE;
6) pocr;
B) 3pEJIOCTD;
T) cIa.
2. JIg KaKoro BHJa UCCIIEI0BaHNI B HANOOJIBIIEH CTENICHN XapaKTepHa HeONpeaeIeHHOCTb CO-
JIep>KaHMs ¥ OL[EHOK:
a) pyHnamenranpHbIC; 0) TOUCKOBEIC; B) IpukiIanabie; T) OKP.

3. Ha kaxoii cranuu pa3padoTki opopMIIsIIOTCS KOHCTPYKTOPCKHE IOKYMEHTHI, IIPeHa3HAueH- HbIe
JUTSI I3TOTOBIIEHUST ¥ HCTIBITAHKSI ONIBITHOTO 00pa3ia (OMBITHOW MapTHH):

a) TEXHUYECKOTO 3aJJaHVs;

0) TEXHIHYECKOTO MPEITOKEHIS,;
B) 3CKHU3HOTO IIPOEKTA;

I') TEXHIYECKOT'O TIPOEKTA;

1) paboueil TOKYMEHTAIHH.
4. Kakoli TeXHOJIOTHYECKHI Ipoliece pa3pabaTbiBacTcst Ul U3TOTOBJICHUS MTPEAMETOB C a3y HBIMU
KOHCTPYKTHUBHBIMHU, HO OOIIMMH TEXHOJIOTHIECKUMH IPU3HAKAMH:

a) eIMHWYHBIN; 0) THIIOBOI1; B) TPYNIOBOWA; T') MPaBWILHBIH OTBET OTCYTCTBYET.

5. Yro Takoe “KpUTHYECKHH ITyTh” Ha CETEBOM rpaduke:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

a) 3TO HaUMEHee o0ecreyeHHas peCcypcaMu HCIPEPBIBHAA LETIOYKa pa60T OT UCXOJHOI'O K

0) 3TO HauMeHee TPOTHKCHH

3aBEpLIAIOIIEMY COOBITHIO CETH;
asi BO BpEMEHH HeIpephIBHAS IIETI0YKa paboT OT HCXOMHOTO K
3aBEepIIAOIEMY COOBITHIO CETH;

B) 5TO Hau0oJIee IPOTsHKEHHASI BO BDEMEHM HEIIPEPLIBHAS IIEMOYKA PA0OT OT MCXOJIHOI0 K

3aBepIIAIOIIEMY COOBITHIO CETH,

T) 3TO HeMpepHIBHAs [IEN0YKa Hanboliee pecypcoeMKHX paboT OT HCXOTHOTO K 3aBEPIIAIONIEMY

COOBITHIO CETH.

6. Eciiu uMeeTcst BO3MOXKHOCTD OTPEICIUTh (33/1aTh) BEPOSITHOCTh OJIarONPHUSITHOTO U HEOJIaro-
MIPUATHOTO UCXO0Ja IIPU IIPUHATUU PEILIECHUs, TO TaKasi CUTyallysl B TEPMUHAX TEOPUU IPUHATUA

pelIeHMI KIacCupUIMPYETCs Kak:
a) YCJIOBHUS OTIPEJICNICHHOCTH;

0) yClIOBUS pHCKa;

B) YCJIOBHSI HCOTIPEICIICHHOCTH;

T') IPaBUJIbHBINA OTBET OTCYTCTBYET.

7. Kakas 3 cHCTEM CEeTeBOrO IUIAaHUPOBAHUSA U YIIPABJIICHUS TO3BOJIACT YUCCTh BO3MOKHOCTD
BCPOATHOCTHOI'O pa3BCTBJICHUA X04d PA3BUTHUSA pa60T:

a) CPM;

6) PERT/ Time;

B) PERT/ Cost;

r) GERT.

8. Kak kmaccuduuupyercs B TepMu
peanu3yeTcsi MHOTOOIepaI[HOHHBII
HECKOJIbKUMH PabOYHUMH MECTAMHU:
a) OJIHOKaHaJbHasE 0THO(A3HAS CHC
0) omHOKaHaIbHAS MHOTO(]A3HAS CH

HaX TEOPUH MAaCCOBOI0 OOCIYKMBAHHUS CHCTEMA, B KOTOPOii
pabouwnii mporiecce ¢ mapamuieabHO paboTAIIUMU Ha Onepa- MUsixX

TeMa 00CITy)KUBaHUS;
cTeMa 00CITyKUBaHHUS;

B) MHOI'OKaHaJIbHas O,Z[HO(I)aBHa?[ CHUCTEMA O6C.]'Iy)KI/IBaHI/I$I;
T') MHOTOKaHaJIbHasg MHOFOd)aSHaﬂ CHUCTEMA O6CJ'IV)KI/IBaHI/I$I.

9. OpFaHI/IBaHI/IOHHoe MPOCKTUPOBAHUC YIACTKOB, LICXOB, 3aBOJAOB BBIIIOJHACTCA B ClIy1dae, KOoraa AJisd
Nepexo/Ja Ha BBITYCK HOBOM OpoayKIunu H606XOI[I/IMOZ

a) CO31aHNE€ HOBOI'O ITPOU3BOICTBA,

0) PEKOHCTPYKIIHS JSHCTBYIOIMIETO MPOU3BOJICTBA;
B) TEXHHYECKOE TIEPEBOOPYKEHHE IEHCTBYIOIIETO TIPOU3BOCTBRA;

') BCE U3 MIEPEYNCIEHHOTO BEPHO.

VYmMmeTrh

- mprobOpeTaTh 3HAHMA B 00JIaCTH
9KOHOMUKH MPEATPUATHS U yIIPABICHUS
[IPOHU3BOJICTBOM

- IPUMEHSTh YKOHOMHYECKHE 3HAHUS B

Ilpaxmuueckue 3a0anusn

1. 3y4aroTcs Tpu BapruaHTa BIOKEHHUS CPEICTB B HEKOTOPHIN TPEXJIETHIHH WHBECTUIIMOHHBIN IPOEKT, B

KOTOPOM TMPEATOIaraeTcsl MOJYIHTh JOXO 3a IEPBbId To1 - 25 MIH. py0., 32 BTopo# - 30 MiH. pyo., 3a

tpetuit 50 muH. py6. [loctynnenns

J0XO0O0B ITPOUCXOAAT B KOHIIC COOTBETCTBYIOIIECTO I'0Jia, 4 HOpMa




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
JIOXOJTHOCTH IIPOTHO3UPYETCs Ha NepBblii rox - 10 %, Ha BTopoit - 15 %, Ha Tpetuit - 20 %. Kakue u3

podeCcCHOHANBHOMN eI TENbHOCTH;
000CHOBBIBATh NPUHSTHE
YIPaBICHIECKUX PEIICHHUH B
podeCCHOHANBHOMN NS TEIFHOCTH

HYIO TOJIOBYIO PEATBHYI0 HOPMY JI0XO/a Ha HHBECTUIMH?
Tabnuua 5 UcxonHsle 1aHHbIE

M3YyYaeMbIX BAPHAHTOB CTPOUTEIILCTBA SBIISIOTCS BBHITOJHBIMU, €CIIH B TIPOCKT TpeOyeTcs caenaTh
HavdalbHbIC KalTUTaJbHBIC BIOXKEHHS B pa3Mepe: | BapuaHT cTpoutenbcTsa - 70 MutH. pyo0., 2 BapHaHT
CTPOUTENILCTBA -75 MITH. py0., 3 BapuaHT CTpOoUTENbCcTBa- 80 MITH. pyO.
2. [Ipeanpusitre BiageeT MaIIHHOMN, KOTOpas ObLIA TIOTHOCTHI0 aMOPTH3UPOBAHA M MOXKET OBITh
MPO/IaHa 10 PHIHOYHOW CTOMMOCTHU. ECTh BO3MOXKHOCTh KYITUTh HOBYIO MAIIIMHY ISl 3aMEHbI cTapoid. B
ATOM CITydae O’KHIaeTCsI COKpAIICHNE H3IeP)KEK IIPOU3BOICTBA. Y BEIMUCHIE BHIITyCKa TOBAPHOH IIPO-
IyKOWUW He IpeAronaraeTcs. BeIrogHa 1 MOKyTKa HOBOI MaIllMHBL, €CcIH peanpustie Tpedyet 10%-

IIponaxnas nexa
CTapoil MalllMHBbI,

Ilena npuoGpereHus
HOBOW MaIlIWHBI,

l'onoBas cymma
COKpAILEHUS U3AEPIKEK
MIPOU3BOJICTBA OT

CpOK UCTIONb30BAHUS
HOBOW MalllWHbI, JIET

TBIC.pYO. TBIC.pYO. UCIIONIb30BaHUsI HOBOK
MAIIIHBI, THIC. PYO.
80 500 70 5

5. TTo poeKTy MPOM3BOIUTCS HEMEIICHHAS TTOKYTKa 000pymoBanus crouMocThio $110,000, exxeromHoe
MOCTYIUIEHUE JICHEXHBIX cpelicTB - $24,400 B TeueHue msTH JieT. 3aKyrieHHOe 000pY/I0BaHUE B CBSI3H C
ycTapeBaHueM depes3 msTh JietT OyaeT ctouts $10,000. AMopTH3aus MPOU3BOIUTCS MO
MPSMOJIMHEHHOMY METOy. BBIUHCINTD JOXOMHOCTD 331€HCTBOBAHHOTO KAITUTAA.

Ne3

[MpeanpusiTre criennanu3upyeTcs Ha BBITyCKe IBYX m3nenuit — A u B. MapKkeTHHIOBbIE HCCIeIOBAHHS
MOKa3aJI1, YTO B TUIAHUPYEMOM T'0Jly eMKOCTh PBIHKA 0 POAYKTY A coctaBuT 4800 ThIC. IIT., a TIO
npoaykty B — 3300 teic. mt. [Ipennpustue mianupyer 3aHaTh 10% Ha ppIHKE Ka)XKJI0TO BUAA U3IEIIHSL.
Ce3oHHbIe KoeOaHN Ha MPOLYKIIUIO IPEANIPUATHS MIPeICTaBICHBI B Ta0I. 1.

Tabnmna 1.
Ce3oHHbIE KOe0aHMA CIIpoca Ha MPOAYKIUIO MPETPUITHSL
Crmpoc 1o mMecsiiam, ThIC .IIT.
g o
SB[ OE| | FIFl Rl g e %
A 24‘ 340 | 580 620 | 820 | 480 | 430 | 380 240 | 240 | 240 | 190




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

270 | 270

270 | 270 | 280

280 | 280

280 | 280

270 | 280

PaccuntaTh BEMMUMHBI 3a11aCOB FOTOBON MPOAYKIIMY KaKIOTO BUJA HAa CKIIAJe MO MECSIaM U
CPEAHETOJOBBIE TIPH YCIOBHM PaBHOMEPHOTO PON3BOJICTBA MPOAYKIIMU U PEATU3alUH €€ C yIETOM
CE30HHBIX KOJIeOaHMIA CIIpoca M Ha4aJIbHOTO 3araca npoayknnu A Ha ckimaze Ha 01.01. B pa3mepe 71

TBIC. IIT.

Hosacnenusn K peuienuio.

1. Onpenenuts MIaHUPYEMbIt 00BbEM peau3aliy IPOIYKIHH Ha TOJ U IO MECsIIaM.

2. Paccuurarh exeMecsyHbIiH 00beM MMPOU3BOICTBA IPH YCIOBUH PABHOMEPHOTO MIPOU3BOACTBA.
3. Paccumrarp 3amacel TOTOBOW MNPOAYKIMH Ha CKJI3A€ II0 KaXIOMY BHIY H3Jenus. Pacuers
PEKOMEHIyeTCsl TIPOBOANTE B Tabmuie (hopmy cMm. Tabm.2)

Pacuer 3anacoB rotoBoil NpoAyKIMHK Ha CKJIaJe

Mecsig

O0beM
MPOU3BOICTBA

O0BeM

3amackl Ha CKJIaje 0 MecsIam

MIpOU3BOACTBA

Ha Ha4dalJlo

HN3MCHCHUA

Ha KOHCI[

Hroro

CpemHero1oBbIe 3armacsl IPOIYKIMH Ha CKIIaie

Hayvanbheiit 3anac npoxykuuu Ha 01.01 cnenyromero roga

Bnagets

- HaBBIKaMU 0000IIEHUS Pe3yIbTATOB
OpTraHU3aIHOHHO - YIPABICHYCCKHX
pelIeHui;

- HaBBbIKAMHU MCIIOJIb30BAaHUsI OCHOBHBIX
SKOHOMHMUYECKUX 3HAHUU IIPU OLCHKE
3¢ PEKTUBHOCTH PE3YIILTATOB
JeATeIbHOCTH B PAa3IMYHBIX chepax

3adanusa na pewienue 3a0au u3 npogheccuoHaNbHOU 00aaACHmU, KOMNIEKCHbIE 3A0aHU

Nel

B Ta6J'II/II_[e JaHbl BEJIMYWHBI a0COIFOTHBIX 3aTpaT Ha Ka4eCTBO. OHpe,I[CJ'H/ITB BCJIMYMHBI 3aTpaT
OTHOCHUTENILHO 00beMa poJaakx. HOC’I‘pOI/ITL rpaqn/nc 1 MMPOAHAIN3UPOBATL TCHACHIIUIO U3MCHCHU A
3aTpaT Ha Ka4CCTBO.

Tabnuma

3arpatsl
(tBIC. PYO)

[Tepuon




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

00pa3oBaTeNpHOU
IpOrpaMMBbl
Ha
npodunakTHKy 865 862 1776 2078 2071 2064 2067 3367 3970 3738
Ha konTpOmH 8351 8353 8640 8057 8085 8327 7475 1761 5489 4895
BnyTtpennue
MOTEpH 17568 17280 16372 14355 13512 12787 8941 8579 7552 8088
Buemnue
oTepu 8064 7778 7786 7296 7471 7178 7011 1845 7678 8511
OO0mue
3aTpatsl 34848 34273 34574 31786 31139 30356 25494 2|7552 24689 2523
O0bem
MPOJIaXK 346764 | 390671 | 423851 | 504127 | 509550 | 582375 | 692009 | 839841 | 889504 | 89717
[Mpumeuanue: 3anava pemraercs ¢ npuMmeHerneM MS Excel.
Ne2
KakoBsI epno/ipl OKynmaeMoCTH KaXI0T0 U3 CIEAYIOIINX ITPOEKTOB (AaHHBIC B TAOIHUIIE)
1. IIpu ycoBuH, 94TO BBl XOTHTE HCIIOJIB30BATh METO/ OKYIIAeMOCTH, M MIEPUO]T OKYTaeMOCTH PaBEH
JIByM T'0/1aM, Ha KaKOH M3 MPOEKTOB BBl COTJIACUTECH?
2. Ecniu mepro1 OKynaeMOCTH paBeH TpEM rofiaM, Kakoi U3 IPOEKTOB BHI BeIOepeTe?
3. Ecin anprepHaTUBHbIE U3AEPKKH COCTABILSIIOT 10 %, Kakue MpoeKThl OyIyT NUMETh MOJI0KUTEIbHBIC
YHCTHIE TEKYIINE CTOUMOCTH?
4. «B MeTo/1e OKYIIaeMOCTH CIIMIIKOM OOJIBIIIOE 3HAYEHHE YEISIeTCsl IOTOKAaM JICHE)XKHBIX CPE/ICTB,
BO3HMKAIOIIUM 32 TIpeJiellaMH IIepHo/ia OKyIaeMoCTH». BepHo nu 310 yTBep ) neHne?
5. «Ecnu ¢upmMa BCHonb3yeT OJUH Iepro]] OKYITaeéMOCTH AJIsl BCEX IPOEKTOB, BEPOSITHO, OHA OZ00PHUT
CJIMIIKOM MHOTO KPaTKOCPOUYHBIX IIPOEKTOBY. BepHo, nim HeBepHO?
[Ipoexr Ioroku nenexusix cpeacts (CF)
0 1 2 3
A -5000 +1000 +1000 +3000
b -1000 0 +1000 +2000 +
C -5000 +1000 +1000 +3000 +

Ne3

[IpoexToMm npeaycMOTpeHO MpruoOpEeTeHne MallluH U 00opyaoBanus Ha cymmy 150000 y.e.. MaBecTurmm
OCYIIIECTBIISIIOTCS] paBHBIMH YacTSIMHU B TEUCHHUE JIBYX JIeT. Pacxoxpl Ha oruraty Tpyaa coctasistior S0000




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

y.e., matepuaisl — 25000 y.e.. [IpennonaraeMpie JOXO0IbI OKHUIAIOTCS BO BTOPOit rog B 00beme 75000
y.e., Tperuii - 80000 y.e., yeTBepThiii - 85000 y.e., mareiid - 90000 y.e., mectoii - 95000 y.e., cenbMoi -
100000 y.e. Ouenure 1emecood6pa3HOCTh MPOEKTAa MPH IieHe KanuTana 12% u ecau 3To He0OXOaIMO
MPETIOKUTE MEPHI 10 €ro yIYYIICHUIO.

Neq

Kommanus 10/oKHA BBIOpATh OJIHY U3 IBYX MAIIUH, KOTOPbIC BBIIOIHSIIOT OJHH U TE XKE ONEpaIiH, HO
MMEIOT Pa3NIUYHbII CPOK CITyKObI. 3aTpaThl HA MPUOOPETEHHE M IKCILTYATAI[HIO MAIIHH PHUBECHBI B
TabIuIIE.

1. Kakyro MamuHy cienyeT KynuTh KOMIAHUHU, €CJIM CTaBKa JUCKOHTa paBHa 6 %7

2. IlpennonokuM, 4To Bbl (PUHAHCOBBIN MEHEKep KOMIaHuK. Ecnu BBl MproOpen Ty Wik Jpyryio
MAIlMHY ¥ OTJAaIH €€ B apeHAy YIPaBISIOIEMy IPOU3BOICTBOM Ha BECh CPOK CIYKOBI MAIlIMHBI, KaKyIo
ApEHIHYIO IIJIaTy BBl MOKETE Ha3HAYUTh.

3. O06bIUHO apeHAHas IUIaTa, ONMCAaHHAas B Bompoce (2), ycTaHaBIUBAeTCs MPEANOIOKUTENIBHO - Ha
OCHOBE pacyéTa W UHTEepHpeTallii PaBHOMEPHBIX T'OJ0BBIX 3aTpart. [Ipenmnonoxum, Bel 1€HCTBUTEIHLHO
KYIWIM OJIHY U3 MAIIMH U OTJAIU e€ B apeH/ly YIPaBIISIONIEMY POU3BOACTBOM. Kakyro exeroanyio
apeHIHYIO IUIATY BBl MOJKETE YCTaHABIHMBATh Ha OyIyIlee, eCu TeMIT HHQISIUN cocTaBisieT 8 % B rox?
[Mpumeyanue: apeHHas 1aTa, paccuuTannas B Bornpoce (1), mpencrasniseT co0oil peanbHbie MTOTOKH
JICHEKHBIX CPE/ICTB. BBI IOMHKHBI CKOPPEKTUPOBATH BENUYMHY aPSHAHON IIATHI C y4ETOM UHDIISLIUH.

Tabmuma
T'oawr Marmuaa A
0 40000
1 10000
2 10000
3 10000
4 -
Ne5 OnpenenuTh HETOCTAIOIINE TTOKA3aTENH, UCTIONB3YS UCXOIHbIE IaHHBIE, COTJIACHO TalJIHIIe.
3aaHre IpeCTaBICHO ISl BHIMOJHEHUS IO BApUAHTaM.
Taéauna
HMcxoanble H pacueTHbIE JaHHbIE
CTOMMOCTH OCHOBHBIX ()OH/I0B, . s . © - g N
ThIC. pY0. = = = - = = S =
= 2 NS 2 EQ = = -
= = - 5 o = > 22 c = y 38
= = - < 4 . =gy o 2| = x e -
= = = E 5 s S = 9 = o= . s 8 288 x5 S 8 2
= 2w 22 g g S 3 8 B s 2| &A=5 = 2E
5 Sz & S = =2 25¢g = E|OF 2 = 2
e 3 Z2Eg EZ g 5 < 52| sc# g E E 2 3
g ¢ 2 o A = 3 S s = e 2 o 25
T EE O B R = = s = 5 = )
13} Qo @ = 3] =
= =)
1 2 3 4 5 6 7 8 9




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa30BaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
1 87,5 37,5 3
2 150 27 13,5
3 161 8 1
4 28 14 7
5 225 13,5 5
6 97,5 39 6,5
7 275 178,75 13,75
8 133,2 55 8
9 330 7,5 4
10 391 8 1
3HaTh CpenctBa M METOABI CTHUMYIHpOBaHUsA | Teopemuueckue 60npocwl. IIponsuxeHne
cObITa MPOAYKIHH. Cucremy | 1. Cucrema (pmuHaHCHPOBaHUSI HHHOBAIIMOHHOM JESITEILHOCTU B Pa3IMuHbIX chepax Hay4YHOI MpOayKIUU
(buHAHCHPOBaHUS WHHOBAI[MOHHOH | )KH3HEAEATEIbHOCTH.
nesrenbHocTH. [lpuHuunel, ¢opmbl ¥ | 2. [IpuHIuUIGL, GOpMBI 1 METOIBI PHHAHCUPOBAHKS HAYYHO-TEXHUYECKOU MPOAYKIIHH.
MeTonbl  (MHAHCUpPOBaHMA  Hay4dHO- | 3. [IoHsSTHE M SKOHOMHUYECKOE COJIep)KaHUEe Pe3yIbTaTOB HAYYHOW M HAYYHO-TEXHUYECKOU
TEXHHYECKOH MPOTYKIIUH. JIeSTEIILHOCTH.
2. DKOHOMHYECKHE TTOKa3aTeNN, XapaKTePU3yIOIINe HAYTHYTO JICATEIbHOCTb.
3. Kinaccngukanus HayqHO-TEXHIIECKOH IIPOAYKIIMHU 110 SKOHOMHUYECKUM KPUTEPHSIM.
4. Ucrounnkn prHAHCUPOBAHHS MHHOBAIIHOHHBIX ITPOCKTOB.
5. ®opmbl (hpMHAHCHPOBAHUSI HHHOBAIMOHHOH JIEITEILHOCTH.
6. ®opMBI rOCYAapCTBEHHOH TOAEPKKH HHHOBALIMOHHON AEATEIILHOCTH.
7. CpencTsa M METOIb CTUMYJIMPOBAHHUS COBITA IPOTYKIIHH.
Ymers AHan3upoBatb PBIHOK Hay4dHO- | [Ipakmuueckue 3a0anus.
TeXHHYeCKoi mnponaykuuu. Bwiaensats | [lonroroska (Hanucanue) pedepaToB Ha MPEIOKESHHBIE WK CAMOCTOSTEIbHbIC TEMATHUKU:

OCOOCHHOCTH TIPOJBIDKEHHS TOBapa H
IIyTH  €ero  COBEPIICHCTBOBAaHUS B
yciioBusAX Poccuiickoro pelHKa Hay4yHOM
MIPOAYKITUH.

1. TlousTre HAYYHOH JACATEIBHOCTH, MIOKA3ATEIH €€ XapaKTePHU3YIOIINe, HCTOUYHUKH (DUHAHCUPOBAHHS.

2. IIpobneMb! aHanMM3a phIHKa HAYYHO-TEXHUYECKON MPOTYKIUH.

3. Hay4Ho-TexHHYecKas MPOAYKIHS KaKk ToOBap 0co00T0 poja.

4. Ilpomecc MpOM3BOACTBA, peallM3alMy U UCIOIH30BAHUSA HAYYHO-TEXHUUECKOH MTPOAYKITHH.

5. Knaccudukaryst Hay4HO-TEXHUYECKON MPOAYKIIMHU 110 IKOHOMHUUECKUM KPUTEPHUSIM.

6. Opranu3anus 1 INIaHUPOBaHKE MPOJBUKEHUS TOBApa U IIyTU €T0 COBEPIIEHCTBOBAHMSL.

7. CpencTBa M METO/IbI CTUMYJIMPOBAHUS COBITA MPOAYKIHH.

8. INpuHumnel, GopMbl 1 MeTOABI GUHAHCHPOBAHUS HAYYHO-TEXHHUYECKOH MPOTYKIIH.

9. OCHOBHBIE 3TaNbl NPOJBHKEHHS HAYYHOTO TOBapa M IYTH €r0 COBEPLICHCTBOBAHUS B YCIOBUIX
Poccuiickoro pelHKa Hay4HOH MPOAYKIHH.

10. ®opmbI rocy1apcTBEHHON MOJAEPKKM HHHOBALIMOHHOM JiesiTenbHOCTH B Poccum.

11. TIpon3BOACTBEHHBIH MTPOIIECC M OCHOBHBIC IPHHIIUIIBI €70 OPTaHN3aIIH.

12. TTopsanok n 0COOGEHHOCTH BBIIOJIHEHUS HAYYHO-HCCIIEAOBATENFCKUX PA0OT IO TOCYAapCTBEHHBIM
KOHTPaKTaM.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

Bnagets

MerogamMu  CTHUMYJIHMpOBaHUS — cOBITa
npoaykiuu. CnocobamMu  OLIEHUBaHUA
3HaYAMOCTHU u MIPAKTHIECKOH
TIPUTOTHOCTH WHHOBAIMOHHON
TIPOAYKITHH.

Teopueckue 3a0anus.:

1. PazpaboTaTh KOHIETIINIO (METOANKY) CTUMYJIHPOBAHNUS COBITa KOHKPETHOW HAYYHO -TEXHIYECKON
MPOTYKIIUH.

2. Pa3zpaboTaTh KOHIEMINIO (METOANKY) OIICHUBAHIS 3HAYMMOCTH M MIPAKTHICCKOH MPUTOTHOCTH
KOHKPETHOW MHHOBALIMOHHOW MTPOIYKIUH.

3HaTh

MOHATUIHO-KAaTErOpUAIbHBIN anmnapar
TEXHOJIOTUYECKOTO
TIPEATIPUHIMATEIbCTBA, CTICI(UKY U
BO3MOXKHOCTH €TO HCIIOIb30BAHNUS B
pasnuuHbIX cdepax npodeccHoHaAILHON
NesITeIbHOCTH;

IlepeyeHb TeopeTHYECKUX BONIPOCOB K 3a4eTy:
—  CymIIHOCTh 1 CBOHCTBA WHHOBAITHIA.
— Moaeny HHHOBAaLlMOHHOTO MPOLECCA U UX XapaKTEPUCTHKA.
— Ponb npeanpuHuMartesns B MHHOBaLlMOHHOM IPOLECCE.
—  Kiaccudukarus HHHOBAIMI U UX XapaKTCPUCTHKA.
—  CyUIHOCTh U OCHOBHBIC Pa3Jieibl OU3HEC-TIIaHa.
—  OcCHOBHBIE BUJIbl MAPKETHHTOBBIX HCCIEAOBAHUMN, NX XapaKTEPUCTUKA.
—  MeTo/1bl MapKETUHIOBBIX UCCIIEAOBaHUM.
— OueHka pbIHKa U I1eJIEBOM CETMEHT.
—  Oco0eHHOCTH MPOIaK HHHOBAIIMOHHBIX MPOIYKTOB.
—  Mertoas! pa3pabOTKH U )KU3HEHHBIH IIUKJ MPOAYKTA.
—  Konnenmus Customer development.
—  MerToapI MOJETUPOBAHUS OTPEOHOCTEN TOTpeOHTEIeH.
— [lonsTue, METOIMKY U 3TaIlbl pa3BUTHA CTapTara.
—  Ilonsatue u ocobernoctn kommepueckoro HUOKP.
—  McTouHUKM M MTHCTPYMEHTHI (PMHAHCUPOBAHUS MPEANPUHIMATEIBCKUX MPOESKTOB.
— IloHsaTne W KpuTepuud OIEHKH WHBECTULIMOHHOW TPUBIEKATEIHHOCTH MPEANPUHAMATENBCKUX
MIPOEKTOB.
—  JleHeXHbIE TOTOKH MPEANPUHUMATETHCKOTO MPOEKTA.
—  [loHsATHE U TUTIOJIOTHUS PUCKOB MPEANPUHUMATEIHCKOTO MPOEKTA.
—  MeTobl KOJIMYECTBEHHOr0 aHaJIN3a PUCKOB MIPEANPUHUMATEIBCKOTO IPOEKTA.
— VHHOBamuMoHHas cpena u ee CTPYKTypa.
—  VIHHOBaIIMOHHBII OTEHITHAN MTPEIIPUHIMATEIECKOTO IMPOEKTa (KOMITAHUH).
—  CyIIHOCTh ¥ CTPYKTYpa HallMOHAJIbHBIX HHHOBALIMOHHBIX CHCTEM.
—  TloHsTHE ¥ JIeMEHTH HHHOBAIIMOHHOW HHPPACTPYKTYPHI.
— TocynapcTBeHHast HHHOBAIIMOHHAS TIOJUTHKA.

YMers

ONEepUPOBATH MOHITHIHO-
KaTeropuaibHbIM anmnapaTom
TEXHOJOTHYECKOTO
NpeaIpPUHUMATEILCTBA;

OTIPENENATh CIEUPUKY ¥ BO3MOKHOCTH
MCIIOJIB30BAaHUS IOHATHHHO-

[IpuMepHBIe IPaKTUYECKUE 3aJaHUs [T 3a4eTa!

1. [TosicHuTe, K KaKOW THMOTE3€ U K KaKOW MOJIEM HHHOBAITMOHHOTO Mpoiiecca — «pushy» mmu «pull»
OTHOCSITCSI TIPOLIECCHI, CBSI3aHHBIE C CO3JJAHUEM:!

- CBeTOAMOTHOTO (poHAaps;

- HepJKaBeloUei cTaiy;

- KOHJUIIMOHEDPA,

TexHomornueckoe
MIPEeIPUHIMATEIECTBO




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl

KaTeropHaibHOIO aImapaTa
TEXHOJIOTUYECKOTO
NpeIIPUHIMATENILCTBA B Pa3IMYHBIX
ctepax nmpoeccHoHaTHHON
JeATeIbHOCTH;

- DVD-auckos.

2. Ucnonb3ys cxemy, H300pakeHHYIO HIDKE, PACKPOWTE MMIIEPATUBHBIC OTIIMYHS MPEANPUHUMATEIS OT
MeHeKepa, IpoMoyTepa i m3oopetarens. Onpenennte, B 4eM pa3HAA MEXKTy HUMH IO CICAYIOIIIM
HaIpaBJICHUIM:

- MOTUBAIIMS UX ICHCTBHI;

- METOJBI peann3aluil HOBOH HIIeH;

- HCTIOJIF30BAHUE PECYPCOB, (DOPMBI M METOBI MIPHUBJICUYCHHUS HEOOXOIUMBIX PECYPCOB,
OTBETCTBEHHOCTD;

-OTHOIIIEHHE K OPTaHU3AIIMOHHOMN CTPYKTYype.

»

X

W3obpetatens

Mpeanpuiumarent

Haembiit
cneuuanucT

MeHenxep

KpeaTuBHOCTb, MHHOBALMOHHOCTD

<
%

A
 J

YnpaBneHueckie HaBblKH,
3HaHue Bu3Hec-NpoLeccoB, (BA3M

Puc. Matpura «KpeaTHBHOCTb — yIpaBiIeHIECKHE HABBIKI

3. IIpoananu3upynTe U CpaBHUTE, KAKOE BIHMSHNE HA CYIIECTBYIONINE PHIHKM OKA3bIBAIOT PagUKaJIbHBIE
(6azucHble) U yiydmaronie (moaaepKuBaroue) nHHoBauu. OxapakTepu3yinTe HHHOBAIUH,
NPUBEJICHHBIE HU)KE, B 3aBUCUMOCTH OT INIyOHHBI BHOCUMBIX W3MEHEHHH:

- HOBas onepanroHHas cuctemMa Windows 10, pacmmpsirorias BO3MOKHOCTH 110JIb30BATENsI, B TOM YHCIIE
CeTEeBBIC, PA3BUTHE TEXHOJIOTHH 3aIINUTH U O€30MaCHOCTH.;

- KPUITOBAJIIOTA, NPEACTaBIAIOMAs co00i U(POBOI aKTUB, yUeT KOTOPOTO JICEHTPAIN30BaH, aKTHB
3aIIMIIEeH OT MOAJEPKKU MM KPaXKH 3a CUET MCIIOJIb30BaHUs KpUNTOrpaduu n pacrpeneaeHHoN
KOMITBIOTEPHOM CETH.

4. BeisicHuTe, Kakoi TN HHPOPMAIMK HEOOXOMMO B IIEPBYIO OUEPE/Ib MOJYYUTh BO BpEMs
MapKeTHHTOBOTO UCCIIEJOBaHMUS, ECIIH:

- KOMIIaHMSA, 3aHUMAIOIIAsCsl pa3pabOTKON MPHUII0KEHHS 10 IOCTaBKE €JIbl, HAIIlIA YHUKAIBHYIO Ha
PBIHKE HUIITY - IPUTOTOBJIEHHE U JJOCTAaBKa JIOMAIIHEH €IbI 110 3aIpocy Cocenel;

- KOMIIaHHS OLIEHUBAET BO3MOXKHOCTh OTKPBITHS 3aBOJIA U IEPEHOCA POU3BOJICTBA HA JIOKATBHBIN
PBIHOK JUTs OOJIBILIETO ETO OCBOEHHS.

5. B xozxe moAroToBKH 000CHOBaHMS MPEAIPHHAMATENILCKOTO TPOEKTa OBIIIM PACCMOTPEHBI YCIIOBHUS
CHA0>KeHMs! IPOU3BOICTBA HEOOXOAMMBIMH MaTepralaMt M yCIOBUsI CObITAa TOTOBOW MPOIYKIHH.
Marepuainsl, HCIIOJIb3yeMbIE B IPOU3BOJICTBE, OyayT omtadensl 60 % B Texymiem Mecsue, 40 % — B
cyietyronieM. 3anac Celpbs M MaTepualioB cozaercs Ha Mecal. [Ipoxykuus Oyzaer peaan3oBaHa B TOM




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

JKe Mecsle B KPEAUT C OIUIATOI MOKynaTesIMU Yepes J1Ba Mecsina. MecsyHasi IepuoJUYHOCTh 3aKyIOK
MaTepuagoB ¥ BEIBO3a FOTOBOW NMPOAYKIIMU COXPAHHUTCS Ha BECh NEPHO/ )KU3HU ITpoekTa. ExxemecssuHbIi
pacxop ceIpbs 1 MaTepuaiioB coctaBisieT 1 500 Teic. py0.; exeMecsSIHbIEe IPOIaKH TOTOBOH MPOAYKITHH
— 2 600 TBIC. py0. OnpenenuTe HEOOXOIUMYIO CYMMY (PHHAHCOBBIX CPEICTB, HHBECTUPYEMBIX B
MPEACTOSIIEM EPHOie B 00OPOTHBINA KamnTal.

6. Ouernre ypoBeHb 3()(EKTHBHOCTH MPOEKTA, PEIIIONATAOIIETo IPHOOpETEHHE 000PYIOBAHIL, C
JIBYXJIETHUM CPOKOM peaJIM3aLI1, UCTIONb3Ys nokazatresnd NPV u Pl, ecnu nHBECTULIMOHHBIE 3aTpaThl
cocraBiitoT 1500 TrIc. py0., MICKOHTHAS cTaBka — 11 %, BEMYMHA YHCTOTO ICHSKHOTO TIOTOKA 32 TIPBBII IO
—950 ThIC. py0. U 32 BrOpoi rog — 600 TeIC. pyo.

Bnagets

podeCCHOHANBHBIM SI3BIKOM
MIPEIMETHOM 00JIACTH 3HAHUS,
HaBBIKAMH BBISIBIICHHS CTICHIU(DUKH 1
BO3MOXHOCTEH UCIIONIb30BAHUS
MOHATUHHO-KAaTEerOPHAIBLHOTO arapara
TEXHOJIOTUYECKOTO
NpeANPUHUMATENBCTBA B PA3INYHBIX
ctepax mpoeccHoHATBHON
JIeATEIbHOCTH;

KommnuiexcHoe 3a1aHne o pa3padoTke NpepHHUMATEIECKOI0 MPOEKTA U ero IMpe3eHTANMI:
Paspaboraiite u chopmupyiite PPT-npe3enranuto Barirero ckBo3HOT0 MPOEKTa IO CIICYFOIIAM ITyHKTaM:

- (HAMMEHOBAaHHME MPEIPUHUMATENECKOTO POEKTa, aBTOPBDY;

- «MapKEeTHUHT, OIIEHKA PBIHKa) (TIPOaBaeMBbIil IPOIYKT, 1IeHa, KaHaJIbI AUCTPHOYLIH, TIPOIBIKEHHUE);

- «product development, pazpaboTka npoyKTa» (TpaJUIMOHHbIE aHAJIOTH, HOBHU3HA, IPEUMYIIECTBA,
HMHBECTUIMOHHBIC 3aTPaThl, IPOU3BOICTBEHHAsI CE0ECTONMOCTD);

- «customer development, BbIBeJeHHE MPOIYKTa HA PHIHOKY (TIepeueHb MEPOTIPHUSTHI IO BEIBOAY MPOIYKTa Ha
PBIHOK, NX CTOMMOCTB);

- (MHCTPYMEHTHI IIPHBJICUCHHS (PMHAHCUPOBAHMS» (BH/IBI NICTOYHUKOB (PHHAHCHPOBAHNSI, UX TIPEUMYIIIECTBA 1
HEJIOCTaTKN);

- (OIICHKa MHBECTUIIIOHHOM NPUBIIEKATEIIEHOCTH IPOSKTa;

- (PHCKY NPOEKTa» (OCHOBHBIE PUCKU ¥ HHCTPYMEHTBI MX NIPEOJOTICHUS).

OK-3 — cnocoG0HOCTHI0 K KOMMYHHKAIIMHA B YCTHOI M MICbMEHHOH (popMax HA PyCCKOM H HHOCTPAHHOM SI3BIKAX /IS PelleHns 321249 MEKIAYHOCTHOTO H MEKKYJIbTYPHOTO

B3aUMOJIeHCTB

us

3HaTh

- 0a30BBIC JIEKCHYECKHUE SIMHUILIBI 110
H3YYCHHBIM TEMaM Ha HHOCTPaHHOM
SI3BIKE;

- 6a30BbIE rpaMMaTHYECKHUE
KOHCTPYKIINH, XapaKTePHBIE [UIS YCTHOM
1 MAUCbMEHHOU peun

OueHouHble cpeacTBa 14 3a4era (1-2 cemecTp)

1. CooTHecuTe CI0Ba U BEIPAXKEHUS C UX PYCCKUMM YKBUBAJICHTAMHU

2. McipaBhTe rpaMMaTHYECKHE OIMIMOKHU B KAKAOM M3 MIPET0KEHIH.

3. Beibepute npaBUIIBHBIN OTBET Ha BOIPOCHI IMHIBOCTPAHOBEIIECKOTO XapaKTepa

OueHo4yHbIE CpeACTBA JIs Ik3aMeHa (3 cemecTp)

1. BhIMOHUTE JIEKCHKO-TPAMMATHUYSCKUE 3aJaHHs TECTa

2. OTBETHTE Ha BOIPOCHI JIMHTBOCTPAHOBEAYECKOTO XapaKTepa.

3. BeiOepute permmiKy, COOTBETCTBYIOIIYIO CUTYalluy OOIICHHS.
O0pa3zer UTOroBoro TecTa

3anoyiHKUTE NPONYCcKU. BriGepuTe 0IMH BAPHAHT OTBETA.

1. ShameonyouNick! You never do any work! You are so ................ !
a) hard-working

b) lazy

MHocTpaHHBIH A3bIK




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

c) shy
d) self-confident

2. I don’t like cooking. I prefer to buy ready-made food in the nearest .............. .
a) cookery

b) newsagent

c) butcher’s

d) baker’s

3. The Fenders don’t go in for sports. But every morning Mr. Fender and his son James exercise with the
a) puck

b) dumbbells

c) ski slope

d) raft

4. When I travel I usually book tickets ................... .
a) early

b) fast

¢) in advance

d) slow

5. What a pity! Julia broke her leg and now sheis ........................ .
a) on leave

b) unemployed

¢) dismissed

d) on sick leave

6. Thelevelof ................... is really very high in this city.
a) unemployless

b) unemployful

) unemployment

d) unemployed

YMmeTrh

- YUTaTh U U3BJICKATh HHPOPMAIIHIO 13
aIalITHPOBAHHBIX HHOS3BIYHBIX TEKCTOB;
- 0OpMIIATH HH(OPMALIHIO Ha
HMHOCTPAaHHOM SI3BIKE B yCTHOU 1
MMChMEHHOM (hopmax

OueHouHble cpeacTBa A1 3a4era (1-2 cemectp)

1. HquHTaﬁTe TEKCT U ONPECACITUTE, ABJIACTCA BHICKA3bIBAHUC NCTUHHBIM HUJIN JIOKHBIM.

2. IIpounTaiiTe TUAIOTH U 3aMIOJIHUTE MPOOEIIBI, MCTIONIB3YS MPEI0KEHHBIC HIDKE PETUTUKH
3. CocraBbTe IJIaH OTBETA K OAHOM M3 MPOHICHHBIX TEM




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

OueHo4HbIE cpeAcTBA /151 Ik3aMeHa (3 cemecTp)
1. [IpounTaiiTe TEKCT M YKAXKUTE, KAKOH YaCTH TEKCTa COOTBETCTBYET HH(MOPMAITHS
2. JIONoJHATE MUHUINAAIIOT, HCIIOJIB3YS MPEIIOKEHHBIE HIKE PETUTHKH
3. Pacnonoxure 4acTu NuChMa B IPAaBUILHON NOCIEA0BATENBHOCTH
O06pa3zern HTOroBOro TecTa
7.Nancy’s hair .................... long and wavy.
a) are
b) is
c) am
d) were

8. The Nileis ................. river in Africa.
a) the longest

b) longer

c) long

d) longest

9. Where .............. your father ................. ?
a) do, works

b) does, works

¢) do, work

d) does, work

10. Look! Mike and Fred ..................... football in the yard.
a) are playing

b) play

¢) playing

d) is playing

11. Max and Roberta ....................... yesterday.
a) don’t go shopping

b) didn’t went shopping

¢) didn’t go shopping

d) doesn’t went shopping

Bnanets

- HaBbIKaMM YCTHOM ¥ MUCBMEHHOM peun
Ha NHOCTPaHHOM SI3bIKE;
- HaBBIKAMH JIEJIATh KPATKUE COOOIIECHUS

OueHouHble cpeacTBa A1 3a4yera (1-2 cemectp)

1. CoctaBbTe coOOIIEHNE / TPE3EHTALINIO TI0 IIPOUICHHBIM TeMaM, OITUPAsCh HA COOTBETCTBYIOIINE

JICKCUYECCKHUEC BBIPAKCHUA.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

(Ipe3eHTaIM) HA MHOCTPAHHOM SI3BIKE;
- mpuéMamu NepeBojia alalTUPOBAHHBIX
WMHOSI3BIYHBIX TEKCTOB.

2. [IpounTaiiTe 1 epeBeIUTE TEKCT.
3. Beinumiere npeaaokKeHus U3 TeKCTa, Nepearolie ero OCHOBHYIO HCHO.

OueHo4YHbIE cpecTBa A5 dKk3aMena (3 cemecTp)

1. BrInosiHUTE IEKCUKO-TPaMMaTHYECKUE 3a1aHUs TECTA.

2. [IpounTaiiTe TEKCT U MIpOAHATM3UPYHTE MOTydeHHYI0 HHPOopMaruio. OTBEThTE Ha BOIIPOCHI 10
MIPOYUTAHHOMY TEKCTY.

3. PacnonoknTe 4acTy MUChMa B MIPABHIIFHOM TIOPSIIKE.

12,1, my basketball team yesterday at 5 o’clock.
a) supported

b) support

C) was supporting

d) am supporting

13.Intwo weeks Ann ..................... .
a) will get married

b) is getting married

¢) got married

d) gets married

14. When the match ..................... over, [ ......ooviiiinnl. to my friend Ali.
a) will be, will go

b) is, go

c) will be, go

d) is, will go

15.Insome years [ ......................... to travel around the world.
a) can

b) should

c) will be able

d) must

16. How .............. time do you need to repair my car? — Two hours.

d) alittle




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITUH IPOrpaMMBbl
3Hathb - CTPYKTYpPY u conepxxanue | Ilepeuens meopemuyeckux 60npocos K 3auemy: KynbsTyponorus u
MEXKYJIBTYPHOTO B3aUMOJECHCTBHUS; 1. CTpykTypa 1 COCTaB KyJIbTypPOJIOTUYECKOTO 3HAHMUSI. MEXKYIbTYpHOE
— CYTh IICHHOCTHO-CMBICIIOBBIX 2. CTpyKTypa COBPEMEHHOM KyJIbTypPOJIOTHA: TCOPHS KyIbTYPHI, HCTOPHS KYJIBTYPHI, puocodus B3aMMO/ICHICTBHE

OTHOIICHUH B MEKJITHYHOCTHOM
KOMMYHUKAITAH;

— MaTepHAIBHYIO U AYXOBHYIO POJIb
KYJNbTYPHI B pa3BUTHH COBPEMEHHOTO
o0111ecTBa;

— JIBI/I)KyHII/Ie CHUJIBI U 3aKOHOMepHOCTI/I
KyJbTYPHOTO MIpolLecca,
MHOFOBapaHTHOCTb KyJ'II)TypHOFO
mpotriecca.

KyJIbTYPBI, CONOIOTUS KYJIBTYPBL.
. Kynbrypanrpomnosnorus.
. TeopeTtnueckas u npuKIagHAs KyJIbTYPOJIOTHS.
. MeTozp! KyJIbTypOJIOTHIECKOTO HCCIICTOBAHUS.

. KynpTyporenes.

3
4
5
6. [ToHsATHE KYNBTYPHI U €€ QYHKITUH.
7
8

. KynpTypa, npupona u nuBuiIn3amus.
9. KynbpTypa Kak MUpP CMBICIIOB ¥ 3HAKOB. SI3BIK M KOJIbI KYJIbTYPHI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

DopMbl KyIBTYpbI: MU(OJIOTHS, PETUTHsl, HCKYCCTBO, HayKa.

KynpTypHas kapTuHa Mupa.

Mopdonorust KynbTypbl: MaTepualibHasl U JyXOBHas! KYJIbTYPBL.

CyOKynbTypa 1 KOHTPKYJIBTYpA.

MaccoBast 1 3uTapHast KyJlbTypa.

OYHKINH, IICHHOCTH H HOPMBI KYJIbTYPEL.

Tunonorus KynpTyphl: muxotomus «BocTok — 3amam.

ObmectBeHHO-McToprdeckas mkona (H. 5. Jarmnesckuii, O. llnenraep, A. ToitaOn u ap.).
Harypanuctuueckas mxona (®@. Hume, 3. ®peiia, K.I'. IOnr, b.K. ManunoBckuit u ap.).
Cormonorudeckas mkosna (T. Dmuor, [1. Copokun, A. Bebep, T. [Tapconc u ap.).
CrpyktypHOo-cumBosmdeckas mkomna (P. Coccrop, 3. Kaccupep, K. Jlesu-Ctpocc u np.).

. AaTpononorndeckas mkona (2. Taitnop, A. Jlanr, JIx. @peitzep, A.H. Becenosckuii u ip.).
22.
23.
24,
25.
26.
27.
28.
29.
30.

Konnenus «urpoBsix Kyastyp» (M. Xeiisunra, X. Oprera-u-T'accer, E. ®unxu ap.).
MeXKyIbTypHBIE KOMMYHUKAIUH.

KynbTypa, Tn4HOCTB 1 0OILIECTBO: aKKYJIBTYPALMS U aCCUMUIISIINS.

ConnanbHble HHCTHTYTHI KYJIbTYPBI.

WHKynbTypanyst ¥ connanu3anus.

Mozenu KyabTypHOH yHUBEPCAIN3AIHH.

Mecrto u poss Poccnu B inaiore KyJabTyp 1 MUPOBOH KYJIBTYpe.

HannonansHoe cBoeoOpasue pycckoil KyJIbTyphl: MECCHAHCKOE CO3HAHHME.

CranoBieHue u pa3Butue KyasTypsl Ha Pycu B IX — XVIII Bexax: u3 KynbTypHON U30JAIMA K

HWHTErpaliy C €BPONEUCKON KyIbTYypOil.

31.
32.
33.
34.
35.

Poune muaHOCTH B pycckoii kympType XIX Beka.

Jlmanor KynbTyp B pycCcKoM HcKyccTBe «CepeOpstHOTO BeKay.
KynbrypHas mogepHuzanus.

I'mo6anpHBIE IPOOIEMBI COBPEMEHHOCTH.

KynbTypa B COBpeMEHHOM MHpE.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

Tecr:

1. KyabTyposorusi kak cucTteMa 3HAHUH 0 KyJIbType H3y4aeT:

A) 006pa3 XHU3HU JIIOJEH;

B) xynpTypHBII ypOBEHB JIIOCH;

B) meneBpsr MupoOBOH KyIbTYPHI;

I') cumBox 3HAUeHUS apTe(haKToB.

2. IIpu ceMHMOTHYECKOM MOJAX0/€ K H3YYeHHIO KYJIbTYPbl 0c000e BHUMAaHHUe 00palaercst Ha:
A) IBWXYIINE CHIIBI KYIbTYpHI;

B) HOpMBI 1 caHKLINY;

B) cuMBOIIBI U 3HAKH KYJIbTYpPHI;

I') pyHKIME KyTBTYpBI B OOLIECTBE.

3. IlpenmeToM u3y4eHHUs! KyJIbTYPOJIOTHH SIBISIOTCH:

A) Teopuu pa3BUTHS O0ILECTBA, KYJIbTYPHBIC DIIOXH;

B) B3auMoCBsA3M MeX Ay pa3IMUHBIMU HCTOPHUECKUMHU NIEPUOIaMH;

B) Mozmenu KynbTypbl, IEHHOCTH, HOPMBI, 9EJI0OBEYECKOE TIOBEICHHE;

I') MupoBast Xy10KeCTBEHHAas KyJIbTypa, MaHEphI TIOBEICHHS YEIOBEKA B OOIIECTBE.

4. Ucnoab30BaHue HCTOPUYECKOT0 METOIA HCCIeAOBAHMS KYJIbTYPbI IpeanoJaraer ocodoe
BHHMaHHeE K H3y4YCHHUIO:

A) pouu BBIIAIONINXCSI TMIHOCTEH B HCTOPUH KYJIBTYPBI;

B) renesuca, pa3BUTHS 11 yracaHus KyJIbTYPHBIX SBJICHUH BO BPEMEHH;

B) BO3MOKHOCTH pecTaBpaly MaMATHUKOB KYJbTYpPHI;

I') anTHYHOM KyJIBTYPHI.

5. Meron ucciie10BaHusl, NPUHATHINH GYHKINOHAIBHOI IKO0JIOH, — 3TO:

A) aHaIM3 MPOYKTOB KU3HEEATENILHOCTH,

B) Benenne nHabmroneHus 3a 06pa3oM KHU3HU COOOIIIECTRA;

B) BeneHune skciepuMenTa Ha/l HCCIIEAYEMBIMU IPYIIIaMHu,

I') pasmplnuieHre Hag 00bEKTaMU MUpPa IIPUPOABI U MUPA YEJIOBEKA.
6. K npeamMeTHOMY 10JII0 KYJIBTYPOJIOTHH HE OTHOCUTCH...

A) KyIbTypOBEJICHHE;

b) ncuxonorust KyJIbTypsI;

B) conmornorus;

I') 6orocnoBre KyIbTYpHI.

7. Ilosry4yeHue HEHHOCTHBIX CYKICHHH SIBJIsIeTCS IIABHOM LeJIbI0
KYJbTYpBbI.

A) CTpYKTYpHO-(pYHKIITHOHAIEHOTO;

B) ncropuaeckoro;

B) dunocodckoro;

I') kommapaTiBHOTO.

8. B 32aBHCHMOCTH 0T 1eJIeil KyJbTYPOJOrH4eCKOro MO3HAHNS B MPeIMETHOI 00/1acTH

METOda UCCJICA0OBAHUSA




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl

KYJBTYPOJIOTHH BBIIEJISIOT TeOpeTHIeCKUi, GyHAaMeHTAIBHBIH H YPOBHH.
A) xOMIapaTUBHEIH;

B) smmupraeckuit;

B) nmaxpoHndeckuit;

I') npuknagHO#.

9. KyasTypy 0011ecTBa M €ro cy0beKTOB H3y4aeT:

A) COIMOJIOTHS;

b) KyneTypHast aHTpONONOTHS;

B) xynsTyposnorus;

I') punocodus KyapTypsI.

10. B coOTBeTCTBHH € 32Ja4aMH KYJbTYPOJOrHYeCKOil HAYKH Bce e€ 3HAaHMUA MOAPAa3AeIA0TC Ha
ABa BUAA — QpyHIaMeHTAIbHbIE U 3HAHNS.

A) IpUKIagHbIE;

B) ropuauueckue;

B) texanueckue;

I') neparoruueckue.

11. KyJabTyposornyeckoe 3HaHMe BOCTPeO0OBAHO:

A) axororueit;

B) Teopueii cuctem;

B) reorpadueii;

I') nonuronoruew.

12. M3yyenue HpaBoB 1 00bIYaeB HAPOJAOB HEOOXOAUMO JIsI:

A) obecnieueHne MEXKYIbTYpHOH KOMMYHHKAIINH;

B) ocBoeHNS HOBBIX TEPPUTOPHIA;

B) npocaerieHns 0TCTaIbIX HAPOIOB,;

I') moBbImeHNs: COOCTBEHHOTO KyJITYPHOTO YPOBHSI.

13. KyJabTyposorusi onupaercst Ha 10CTHKeHU st HayK.

A) NCTOPHYECKHX;

b) MmaTemaTnueckux;

B) Guonornveckux;

I') nonuTHyeckux.

14. CtaTyc KyJ1bTYpPOJIOTHHM COBPEMEHHOI cHcTeMe HAyK OIpe/ieJisieTcs:
A) UCTIOTB30BaHUEM €€ METOJIOB U BBIBOJIOB B IPYTUX OTPACISIX TYMAHUTAPHOTO 3HAHWS,
B) Bximrouennem kypca «KympTypomorn» B 00pa3oBaTeNIbHBIH MPOIIECC;

B) npomomxuTensHOM HCTOpHEH;

I') HpaBCTBEHHBIM M 3CTETUYECKUM COAEP)KaHUEM KYJIbTYPOJIOTHH.

15. B3aumocBs3b KyJbTYPOJOTHH U COLMOJIOTHHU NMPOABJISIETCS B:

A) o0meit reneanoruy;

b) cxoiHBIX MeTOJax MCCIeI0BaHMS;
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B) ToxnecTBe HayYHBIX BBHIBOJIOB,;
I') enuHOI TEPMHUHOJIOTUHL.
16. K HaykaM, ¢ KOTOPBIMH KOHTAKTHPYeET KYJIbTYPOJIOTHUs, YIJIy0Jjsisl CBOM IPeJCTaBJICHUS 0
KYJbType, He OTHOCHTCH...
A) noruka
B) dpumocodus
B) commomnorust
I') atHOTpadus.
17. K HaykaM 00 o01IHX acnieKTaxX YeJ0Be4ecKoii 1eTeJbHOCTH, 0e3 OTHOCHTEIBHO K eé
npeaAMeTY, OTHOCATCS HAYKH.
A) SKOHOMHYECKHUE;
B) uckyccTBoBeaueckue;
B) Texaudeckue;
I') kynpTyponorudeckue.
18. I'naBHOe oT/IMYHE KYJIbTYPHOH AHTPONOJIOTHH OT KYJIbTYPOJIOTHH 3aKJII04YaeTcsl B TOM, YTO
KYJbTYPHasi aHTPONOJIOTHS HOCHT 10 IPeHMMYLIeCTBY xapakrep.
A) TIpaKTHYECKUIA;
B) o6o0maromnmii;
B) peTpocneKTHBHBII;
I') noHMMaroITHiA.
19. IlpukaagHas KyJbTYPOJOTrHs U3y4yaeT:
A) 3BOJTIONINIO TEOPETUUECKON KOHIICTIIINH;
B) 3ax0oHOMEpHOCTH KyJIBTYPHOTO IPOLIECCa;
B) HapoaHOe TBOpUECTBO;
I') noBcenHeBHas MpaKTHUKA JTIO/EH.
20. IIpeamMeToM HCTOPHYECKOH KYJbTYPOJIOTHHU SIBJISIETCH:
A) IPONCXOKAECHHS YEI0BEYECKOT0 PazyMa;
b) cTtpykTypa COBpeMEHHO! KyJIbTYpOJIOTHH;
B) nepcnieKTHBBI KyJIbTypHOTO Pa3BUTHS;
I') aBoronInsl KyIBTYPHBIX (POPM.

YmeTs — obmiarbes ¢ npeacTaBuTeNsiMA Apyrux | [pakTudeckue 3aganus:

KYJbTYp, UCIOIb3Ys IPUEMBI
MEXKKYIbTYPHOTI'O B3aUMOJIEHCTBUS;
— pemaTh 3aJia4i MEKIIMIHOCTHOTO U
MEXKKYJbTYPHOTO B3aUMOJIEUCTBUS;
— aHAJIM3UPOBATH MPOOIEMBI
KYJBTYPHBIX IPOLIECCOB;

— IIPUMEHATH MMOHSATUIHO-
KaTeFOpI/IaHBHHﬁ armnapar, OCHOBHBIC

1. Ilpounraiite ¢pparment u3 pabots! P. Utca n chopmynupyiite CBoe OTHOLIEHUE K €T0 TOUKE 3PEHHS.

OTBeThTE Ha BOIIPOCHI.

Kus3nap Hammx JaJICKUX MPEAKOB MPOTEKAJIa B OKCTPEMAJIbHBIX YCJIOBUAX, 6OFaTI:.IX MHOXECTBOM
CHy‘IaﬁHBIX COBHa}IeHI/Iﬁ, KOTOPBIC BOCIIPUHUMAJINCH HepBO6BITHBIM CO3HAHUEM KaK CJIICACTBUEC
MIPOABJICHUA HEBUIUMBIX U BCECUIIBHBIX «Yap». OHI/I MOPOXKAAIOT BUAUMOCTH 60J'IBH_IOI7I BEPOATHOCTHU
CBA3HU NPOUCIIECAIINX C YETIOBEKOM HECYacTHH ¢ )ICI\;ICTBI/ISIMI/I Haxa €ro (t)eTI/IHIaMI/I W pC€aJIbHOCTBIO
MIPOKIISATHH, 3aKITMHAHKN, KOJIIOBCTBA. Eciu eme 106aBuTh crofia caMm (PaxT MCUXOJIOTHIECKOTO
OXUOaHUusA 66211)12 YTO-TO CITYYHJIIOCH C TBOEH L[ypI/IHI‘OI‘/’I, C TBOUM (I)GTI/IH_ICM u T. II., TO KOJJUYCCTBO
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3aKOHBI KyJbTYPOJIOTUH KaK
TYMaHUTapHOW HayKH B
poQeCCHOHANBHOMN NESITENbHOCTH;
— aHAIM3UPOBATh M OLICHUBATH
KyJIbTYpPHBIE ITPOIIECCHI U SIBJICHUS,
IUTAHUPOBATh M OCYILIECTBIISTH CBOIO
JEATENBHOCTh C YIETOM PE3yIbTaTOB
3TOTO aHAJIN3A.

COBIIQJICHUH WM CITy4aiHbBIX CBS3EH HECBSI3aHHBIX IPUYUH U CIEIACTBUIA yBEIMUHUTCS.

* [Touemy Ha HepBBIX dTANAX Pa3BUTHUSI YEIOBEUECKOTO OOIIECTBA MOSIBISIETCS BEpa B a0COJIIOTHYIO CBSI3b
(ermma ¢ cyns00it gemoBeka?

* [Toxkpensinack JIn 3Ta CBSI3b OOMIECTBEHHBIM CO3HAHMEM NEPBOOBITHON AITOXU?

* [Togemy nomoOHBIE CUTYAIIUH YaCTO HAXOIMIIN CBOE TTOATBEP)KACHIE B OKPY’KAIOIIEM PEATbHOM MHUpE?
* [IpuBeuTe M3BECTHBIC BaM IPUMEPHL: a) MATMIECKOTO 00psiAa; 6) TOTEMHBIX IPEICTABICHHI; B)
AHUMHUCTHYECKHX IIPEACTABICHUI.

2. PaccMoTpHuTE OCHOBHBIE MUPOBBIE PEITUTHH TI0 TPEM OCHOBHBIM MOMEHTAM: PEIIUTHO3HOE CO3HAHUE,
KyJIbTOBasd ACATCIBHOCTD U PEJIMTHO3HBIC OpTaHU3alluHn. Hmetite B BUAY, YTO OHU TECHO CBA3AHBI,
B3aMMOJEHCTBYIOT ¥ 00pa3yroT LEIOCTHYIO PETUIHO3HYIO CHCTEMY.

3. Onminyre KakoH-1100 U3BECTHBIM BaM OIBIT MEXKYJIBTYPHOTO B3auMoJecTBHsI. bbuty nu B Bawei
JKM3HHU TPOOJIEMBI C TIOHUMAaHHEM MOBEJCHUS [IPEACTaBUTeNEH ApYyroit KynbTypbl? MoXkeTe JIu BBl HX
00BsicHUTE? OOpaTHTEe BHUMAHUE NPH O0BSACHEHUH, YTO ITOBEICHUE YeJIOBEKA CIIEyeT pacCMaTpUBaTh B
paMKax ero KyJbTyphbl, a HE CBOCH, T. €. CIIeyeT NPOSBIATH OOJbIIE IMIIATHH, YEM

cuMnarui. CUMIIATHS TOAPAa3yMEBAET, YTO YEIOBEK MBICICHHO CTaBUT ce0sl Ha MECTO JPYTOro, CIEAYET
«30JI0TOMY MPaBIITy HPABCTBEHHOCTH: «IIOCTYMAil C JIFOABMH TaK, KaK XOTeJ ObI, 4TOOBI OCTYIIAIH C
T0OO#». Ho Ipy cuMmaTHn HCIONIB3YIOTCSI CBOM COOCTBEHHBIE CIIOCOOBI MHTEPIIPETANH OBEACHHS
Ipyrux moneit. IIpu o0meHny ke ¢ HOCUTEISIMU IPYTUX KYJIbTYp CIeAyeT MPUMEHITh SMIIATHIEeCKUH
MOAXOM, T. €. IPEICTaBUTh Ce0s Ha MECTE IPYroro YeNIOBEKa, IPUHATH €r0 MUPOBO33PEHHUE, TIOHSTh €T0
YYBCTBA, KCJIaHUA, MOCTYIIKH, UCXOAUTH U3 PAMOK €ro KyJIbTYpPhbI. CyI]_[HOCTI) OMIIATHYCCKOTO IToaxoaa
OTpakaeT «IJIATHHOBOE MPABIIIO»: IIOCTYMAM ¢ APYTUMH TaK, KaK OHHU MTOCTYTAIH OBl caMH C cO00».
4. Onpenenute, B KAKOW UCTOPUKO-KYJIBTYPHBIN MEPUOJT OBUTH CIENIaHbl CIEAYIONTHE BHICKa3bIBAHUS
(ec BO3MOKHO, HA30BUTE aBTOPA):

* «Kaxk moropogHoe mosie 6e3 BO3AeIBIBAaHMS HE JaCT yporkasi, Tak U Aylra. Bo3aensiBaHue QYIIH — 3TO
U ecTh (riocodus: OHa BBINAJIBIBACT B AYIIE TOPOKH, MPUTOTOBIISIET AYLIH K IPUATHUIO [OCEBA U
BBEpSIET €if — ceeT, TaK CKas3aTh, TOJILKO T€ CEMEHa, KOTOPbIE, BHI3PEB, TPUHOCST OOMIbHEHIIINIA
ypoxaii»;

* «Yenosek — 310 c1aboe, 6eCIOMOIIIHOE, JOCTOHHOE JKaJIOCTH M ydacTus cymiectBo. Ho B cBoeit
c1abocTH OH OOHAPYKUBAET OTPOMHYIO CHITy. YTIOBast Ha Bepy, OH MOXET CKa3aTh «1a» Xa0THIECKOMY
U CTPAITHOMY MHDPY»;

* «Yenoek, 3a0bIBIINI 00 MHTEpecax 00IIeCTBa, U MPaBUTENb, 3a0BIBIINI 00 HHTEpecax IpakaaH, — He
pUMIIgHE, a BapBaphDy;

° <<Kym)Typa HE BOCIMTAHUE MEPBI, TapMOHWH U TIOPAIKA, a IIPECOAOJICHUEC OITPaHUYCHHOCTH, KaK
KyJIbTUBHPOBAHNE HEHCUEPIIAEMOCTH, 0€30HHOCTH JINIHOCTH, KaK €€ MOCTOSTHHOE AyXOBHOE
COBEPIICHCTBOBAHUEY;

* «Bce aTH cka3aHHBIC XYyHO0XKECTBA BECbMA U BECbMa Pa3JIMYHbI APYT OT ApYyra; TakK 4YTO €CJIU KTO
HCIOJIHACT XOPOIIO OJHO M3 HUX U XOUCT B3ATHCA 3a APYTrUC, TO IOYTH HUKOMY OHHU HEC YIarOTCA TakK,
KaK TO, KOTOPOE OH MCIIOJHSIET XOPOIIO; TOTAA KakK s N30 BCEX MOMX CHJI CTapaJicsi OJMHAKOBO
OpYZOBATh BO BCEX ATUX XYJIOKECTBAX; M B CBOEM MECTE 51 ITOKAXKY, UTO s JOOWJICS TOTO, O YEM 51
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TOBOPIOY;

* «I1 Torma uepes xaoc, 4yepe3 abCypIHOCTb, Uepe3 UyJOBUIHOCTD )KU3HH, KaK COJIHIE Yepe3 Ty4H,
risiHeT 0Ko Boxkbe. bora, KOTopbIif MMeeT JINYHOCTh, B TMYHOCTH, OTOOPAKEHHYIO B KXKIOH
YEJI0BEYECKON JINYHOCTH Y,

* «[TocTymaii Tak, 9TOOBI THI BCET/Ia OTHOCHIICS K YEJIOBEUECTBY M B CBOEM JIMIIE, U B JIUIIEC BCSIKOTO
JPYTOTO TaK K€, KaK K LIeJIN, ¥ HUKOT1a HE OTHOCHIICS OBl K HEMY TOJIBKO KaK K CPEACTBY»;

* «Havana nMBHIM3alMK OJHOTO KYIbTYPHO-HCTOPHYECKOTO THIIA HE IIEPENAIOTCS HAPOJAAM APYroro
tuna. Kaxslii THI BeIpabaTeIBaeT ee Ui ceOs IpH OONBIIEM WIIM MEHBIIEM BIMSHUU TyKIBIX, EMY
MpeAMICCTBOBABIINX WX COBPEMEHHBIX HI/IBI/IJ'II/BaHI/II‘/II»;

* «MHe X0Ten0Ch OBl CIIOBOM «'YMaHHOCTB) OXBATUTh BCE, UTO 5 10 CUX [OP TOBOPUI O UEJIOBEKE, O
BOCIIMTaHMU €To 0JIaropo/CTBa, pa3yMa, CBOOOIbI, BEBICOKMX IOMBICIIOB M CTPEMIICHHUI, CHII ¥ 310pOBbS,
TOCIOICTBA HaJl CUJIaMH 3eMIIN»;

* «Bce xopo1o, 4To UCXOAUT U3 pyK TBOpLa Beex Belel. B pykax yenoBeka Bce BEIPOXKIAETCA»;

* «BocruTaHne yenoBeueckoro poja — 3To MPOLecC U TeHeTHYECKUH 1 OpraHUuYecKHif; mporecc
TeHeTHIECKHUi — Oyarofaps nepefayde, TpaAUIH, IIPOLECC OPTAaHUIECKUIT — Oyaroapsi yCBOCHHUIO U
MPUMEHEHUIO NIEPENaHHOr0. MBI MOKeM KaK YTOJHO Ha3BaTh 3TOT T'€HE3UC YENIOBEKA BO BTOPOM
CMBICIIE, MBI MOKEM Ha3BaTh €r0 KyJIbTYPOH, T. €. BO3AEIBIBAHUEM ITI0UBBI, @ MOXKEM BCIIOMHHUTH 00pa3
CBETa U Ha3BaThb €0 MPOCBEIEHUEM, TOTJa LeNb KyIbTYpPhl X IPOCBEMICHUS IPOTSHETCA 4O CaMOi
3eMiH. Pasnnuue Mexxay HapoJaMH NPOCBELMIEHHBIMH U HEIPOCBEIEHHBIMU — HE KAUECTBEHHOE, a
TOJIBKO KOMYECTBEHHOEY;

* «...Uto Takoe yenoBek Bo Beenennoit? HeObiTre B cpaBHEHHH ¢ OECKOHEUHOCTHIO, BCE CyIIIee B
CpaBHCHUH C He6LITI/IeM, Cpe€aHEC MEKIY BCEM U HUYCM. OH He B cHtax JaXKe HpI/I6J'II/13PITI)C$[ K
IIOHUMaHHKO DTHUX KpaﬁHOCTeﬁ — KOHIIa MUPO3JJaHud U €TI0 Havdajla, HCIIPUCTYIIHBIX, CKPBITHIX OT
JIFOICKOTO B30pa HEMPOHULIAEMOH TalfHOH, M PAaBHO HE MOXET IOCTHUYb HEOBITHE, U3 KOTOPOTO BO3HUK, U
6EeCKOHEUHOCTh, B KOTOPOIl pacTBOPSAETCS;

* «[IprunHa Bcex OeACTBHI M HECHACTHH JIIO/IEH, — COCTOUT B HeBexxecTBe. [IpeooneTs cBoe nmevyanbpHoe
MOJIOXKEHHUE, BBIITH U3 HETO JIFOJU MOTYT TOJIBKO Yepe3 IPOCBEUIEHUE, a POCT €ro HeonoauM. B ymax
WJIET CKPBITAsl M HETIPEPbIBHAS PEBOJIIOLMSA H... C TEYEHHEM BPEMEHH CaMO HEBEXKECTBO ceOst
JUCKPEIUTUPYETY;

* «Bce, 4TO BHE MEHS, — OTHBIHE UYX/I0 MHE. ¥ MEHs HET B 3TOM MHpPE HM OJM3KHX, HA MHE T10JI00HBIX,
HU OpatbeB. S Ha 3emiie, KaK Ha Yy»OH IUIaHeTe, KyJla CBIMIICS C TOHM, Ha KOTOPOH K1 rpexye. Ecnn s
U pa3inyaro, 9YTo BOKPYT ceOsl, — TO JIMIIh CKOPOHBIE W Pa3ANpPAIOIIHe CepIIe MPeaMETHI, H Ha BCE, UTO
KacacTCsd U OKPYXa€T MCHA, HE MOT'Y KUHYTbH B3TJIsA1a 0e3 TOTO, 4TOOBI HE HAWTH TaM KaKOFO-HHGy]lB
MTOBO/A K TIPE3PUTEIHHOMY HETOJJOBAHHUIO M YAPYJAIONIeH 00mm»;

° ((XO}I Pa3BUTHA KYJIBTYPHO-UCTOPUICCKUX TUIIOB BCETO Ommxe yHO}]O6J’[HeTCﬂ TEM MHOTI'OJICTHUM
OJTHOTIJIOAHBIM PACTEHHAM, Y KOTOPBIX MIEPHO/I POCTa OBIBAET HEONPEACICHHO MPOIODKUTEINCH, HO
nepuoa UBETCHUA U TINIOJJOHOIIECHUA — OTHOCUTECIIBHO KOPOTOK 1 UCTOMIACT pa3 U HABCET 1A X
JKU3HEHHYIO CUITY;

* «Bceskas KyspTypa (lake MaTepHalibHasl) €CTh KyJIbTYpa JIyXa; BCsiKasl KyJbTypa HMEET IyXOBHYIO
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OCHOBY — OHA €CTh POJYKT TBOPUECKOH pabOTHI tyxa HaJl IPUPOAHBIMH YCIOBHSIMUY.

Bnaners — HaBBIKAMH MEXKKYJIBTYPHOTO BJ10k TBOpYeCKHX 3a/1aHNH /I BbIsIBJICHUs] YPOBHA KPeaTHBHOI0 NOKa3aTeJssl JMYHOCTH:

B3aMOCHCTBHS,

— KPUTHUYECKOTO BOCTIPUSTHUS KYJIBTYPHO
3HAYMMOI HH(POPMALIUY;

— HaBBIKAMH COI[UOKYJIBTYPHOTO
aHajau3a COBPEMEHHOMN
JIEUCTBUTEIIBHOCTH,

— HaBBIKAMU COLIMAJILHOTO
B3aHMOJICHCTBHS, COTPYTHUYECTBA B
[IO3ULMHI pacoBOW, HALIMOHAIBHOM,
PEIUTHO3HOH TePIIIMOCTH.

1. IIpoaHanu3UpyHTE CYIECTBYIOIINE OMPEAENIEHHS KYIbTYPhI C TOUKH 3pEHHSI UX OTHOLICHHUS K
4eJIoBeKy. SIBISIeTCs 1M KyIbTypa CUCTEMO, IIO3BOJISIONIECH YeJIOBEKY MIPUCTIOCOOUTHCS K JKU3HU HIIH
OHa BpaK/IeOHa ISl YeJIOBEKa, pa3pyliaeT ero, noaasiseT ero ceobony? Ilpeanoxure coOCTBEHHOE
MOHUMAaHHE KyJIbTYPBHI.

2. Beipatomuiicst punoco¢p XX B. JI. Burrenmreiin 3assusin: «[Ipenenst Moero Mupa — npeiensl Moero
s13bIKay. [lopasMBIIIIIsiiTe BCIYyX HA ATY TEMY.

3. IlpouwnTaiite 100YI0 IIOHPABUBIIYIOCS BaM CTAThI0, 3aTParuBaloLIyIo MPOOIeMbl CEMHOTHKHY, JaiTe
el OLIeHKY, BBIPa3yB CBOE COTJIACHE MM Hecoryiacue 1 000CcHOBaB ero. Hampnumep, MOXHO B34Th pabOTHI
}O.M. JlotmaHa, MOCBSIIEHABIE CEMHOTHKE pycckoro ObiTa u mutepaTypsl X VIII u XIX BB.

4. ITonpoOyiite pa3obpaTk Kakoe-HUOYAb TUTEPATYPHOE MM KHHEMATOrpahuecKoe MPOU3BEACHHE C
TOYKH 3peHus ceMHOTHKH. CorylacHsI 1 BBI ¢ 00bsicHeHHeM FO.M. JlorMaHa OTHOLIEHUH MEXay
TatpsHON, OHerunbM 1 JleHckum B pomane [lymkuHa « EBrennit OHerns»? ITH NEPCOHAXKU HE
MOHUMAIIH IpYT ApyTra MOTOMY, YTO OHU MCIIOJIb30BaNIN Pa3Hble KyJIbTypHbIC 3HAKOBBIE CHCTEMBI.
OneruH ObUI OPHEHTHPOBAH Ha QHIVIMICKUI OalipOHUYECKUI POMAHTH3M C €ro KyJIbTOM
pa304apoBaHHOCTH B )KM3HU U TparusmMowm, JICHCKui — Ha HEMELKUI pOMaHTU3M C €ro
BOCTOP>KEHHOCTBIO U YYEHOCTBIO, TaTbsHa, C OJHON CTOPOHBI, HAa aHIVIMHCKUN CEHTUMEHTAIIU3M C €r0
qYBCTBUTEIHHOCTHIO, IOPSIIOUYHOCTHIO M «XOPOIIMMHU KOHLIAMIY, a C IPYToil — Ha PyCCKYI0 HAapOAHYIO
KyJIbTypy (II03TOMY OHa M3 BCEX TPEX OKa3ajach Hanbosee THOKOH).

OK-4 cnioco0HOCTBIO pad0TaTh B KOMAH/€, TOJIEPAHTHO BOCIIPUHUMAS COUMAJIbHbIE, ITHHYECKHE, KOH(eCCHOHAJIbHBIE U KYJbTYPHbIE Pa3JIMYus

3HaTh

— CYTb KyJIbTYPHBIX OTHOLIEHUH B
00IIecTBe, MECTO YETIOBEKa B
KyJBTYPHOM IPOLIECCE U KUZHH
00I111eCTBa;

— COJepXKAHHE aKTYyaJbHBIX KYJIbTYPHBIX
1 00IIECTBEHHO 3HAYMMBIX IPOOIIEM
COBPEMEHHOCTH;

— METOABI U IPUEMBI COITUOKYJIBTYPHOTO
aHaM3a nMpoodyieM COBPEMEHHOCTH,
OCHOBHBIE 3aKOHOMEPHOCTH KYJIbTYPHO-
HCTOPHUYECKOTO Mpolecca.

Ilepeuens meopemuueckux 60npocos K 3auemy:

1. CTpyKTypa 1 COCTaB KyJIbTYPOJIOTNMYECKOTO 3HAHUS.

2. CTpyKTypa COBPEMEHHOH KYJIbTYPOJIOTHU: TEOPHS KYJIbTYPBI, HCTOPHS KYJIBTYPBI, GHI0CODUS
KyJIBTYPBI, COIIMOJIOTUS KYJIBTYPBL.

3. KyasTypanrponosnorusi.

4. Teopernueckast 1 MPUKIIaJHAS KYJIbTYPOIIOTHSL.

5. MeToibl KyIbTypOJIOTHYECKOTO HCCIIEJOBAHMSI.

6. IToHsATHE KYyJIBTYPHI U €€ QYHKITUH.

7. KyneTyporenes.

8. KynpTypa, mpupoia 1 TUBHIA3ALHS.

9. KynpTypa Kak MUpP CMBICIIOB M 3HAKOB. SI3BIK M KOABI KYJIBTYPHL.
10. ®opMBI KyIBTYpBI: MUGDOIOTHS, PETUTHS, HCKYyCCTBO, HAYKa.
11. KynerypHas kapTHHa MHpa.

12. Mopcomorust KynbTypbl: MaTepUaJibHasl U JyXOBHAs KYJIbTYPBI.
13. CyOKynbTypa U KOHTPKYJIBTYDA.

14. MaccoBas 1 anuTapHast KyJlbTypa.

15. dyHKIMYU, LIEHHOCTH U HOPMBI KYJIBTYPBIL.

Kynsryponorus u
MEXKYJIbTYpHOE
B3aUMOJICHCTBHUE
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16. Tumosnorus KyneTypbl: AUXoTOMHUs «BocTok — 3anany.

17. O6mectBenHo-uctopudeckas mkomna (H.5. Jlanunesckuii, O. llnenrnep, A. ToitHOu u ap.).
18. Harypamuctnueckas mkoa (@. Humme, 3. @peiin, K.I'. FOuT, 5. K. ManuroBCkwmii u ap.).
19. Commonornueckas mxoia (T. Dmwmor, I1. Copoxun, A. Bebep, T. ITapconc u ap.).

20. CrpykrypHo-cuMBoimdeckas mioia (D. Coccrop, 2. Kaccupep, K. Jlesu-Crpocc u ap.).
21. AnTpomnonornaeckas mkona (3. Taitnop, A. Jlarr, [Ix. @peizep, A.H. Becenorckuii u ap.).
22. Konuenmus «urpoBbix KyibTypy» (M. Xeitsuura, X. Oprera-u-Taccer, E. ®unku 1p.).

23. MexXKyabTypHbIE KOMMYHHKAIIUH.

24. KynbTypa, IMYHOCTh U OOIIECTBO: aKKYJIbTYpaIHs 1 aCCUMMIISLIUSL.

25. CouuanbHble HHCTUTYTHI KYJIbTYPHI.

26. HKyNIbTypalus U coluaan3aliusl.

27. Mopenu KyJabTypHOM yHUBEpCAIU3alHU.

28. Mecto u posib Poccuu B uanore KyJibTyp U MUPOBOM KyJIbType.

29. HaunoHanbHOE CBOe0Opasie pycCKoi KyJIbTypbl: MECCHAHCKOE CO3HAHHUE.

30. CranoBneHue u pa3sutie KynbTypsl Ha Pycn B IX — XVIII Bekax: U3 KynbTypHOH U330 K
UHTETpaLH ¢ EBPONEHCKON KYJIbTYpOHl.

31. Ponp nuyaOCTH B pycckoit KynbType XIX Beka.

32. JInanor KyJibTyp B pyccKoM HcKyccTBe «CepeOpstTHOTO BeKay.

33. KynbrypHas MoaepHU3aLusl.

34. I'nobanbHbIe IPOOIEMBI COBPEMEHHOCTH.

35. KynbTypa B COBpEMEHHOM MUpE.

Tecr:

1. ITepenaya ot MoKoJIeHUs K NOKOJEHUIO 3HAHUS, PUTYyaja, apTedaKkToB:
A) ecTeCTBEHHBIM IPOLIECCOM PA3BUTHS OOLIECTBA;

b) npezncraBnenneM Kax0ro 4enoBeKa;

B) dyHKUMEH KYTBTYHI,

I') 06s13aHHOCTEFO TOCYJapCTBA.

2. dyHKkuMei KyJbTYpbl SBJISETCS:

A) pyKOBOJICTBO NMOJUTHYECKIMHU HHCTUTYTAMHU;

b) coznanue cMBICIOB 4e0BEUECKON €A TENbHOCTH:
yIpaBJIeHHE 3aKOHAMH IIPUPOJIBI;

I') pa3BuTHE TPOM3BOIUTENBHBIX CHIL.

3. KyabTypa onpeneJsieT:

A) cTemneHp pa3BUTOCTH OOIIECTBA;

B) orBeTcTBEHHOCTH OOIIIECTBA TIepe T Oy AYIINM ITOKOJICHUEM;
B) Moznenn moBeneHus 4eoBeKa B OOIIECTBE;

I') ypoBeHb KU3HU THOACH.

4. KyJbTypa cKJIaAbIBACTCS U3:
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A) ueHHOCTEW, HOPM, CPEJICTB AEATEIBHOCTH, MOJEIICH MTOBEICHUS;

B) KynbTypHBIX TpaauIMil U HOBAIUIA;

B) TBOp1IOB M TOTpEOUTENCH KYIBTYPHI;

I') Mmy3bIKH, 1300pa3UTEIHHOTO U TEATPATHHOTO HCKYCCTBA.

5. KyabTypa npeacrasisier co0oii:

A) 3TaJIOH MTOBEICHHUS,

b) nposiBneHne TBOPUECKUX CHIT YEJIOBEKA;

B) npaBunm npunnans;

I') acTeTnyeckuii ATaI0H.

6. K ocHOBHBIM (popMaM KyJbTYPbI He OTHOCHTCS KYJbTypa

A) snurapHas;

b) naponnas;

B) maccosas;

I') 0XOTHHKOB U coOupaTeseu.

7. HacTh MaTepuaIbHON U AYXOBHOM KYJIBTYPBbI, CO3JaAHHAS NPOLLIbLIMHU IIOKOJEHUSIMH,
BbI/lepikaBIIasi HCNbITAHHE BPeMEeHeM U NepeJalomasicsi cJey0IIM NoKoJIeHHeM KaK HeuTo
LleHHOe, HA3bIBAeTCs KYJbTYPHbIM

A) KOMIIOHEHTOM;

b) yauBepcanusiMu;

B) nacnenuewm;

I') apeasiom.

8. Pa3HOBH/IHOCTBHIO AYXOBHOIi KYJbTYPbI BBICTYIIa€eT KyJbTYypa.
A) XynoxecTBEeHHas;

b) stHHueckas;

B) nonmuruyeckas;

I') sxoHOMHUYECKas.

9. 3HaHMe HHAUBM/IA O MHPe, B IIePBYIO O4Yepeb, ONpee/asieTcs:

A) conanbHBIM ITOJIOKEHUEM HHIUBUAA;

b) cpencrBamu MaccoBoi HH(pOPMAIHH;

B) akTyanbHOI KyIbTypoi 00IIEeCTBa;

I') npupoHOY CTIOCOOHOCTBIO WHIWBUAA.

10. CuctemMa HOpM npeacTaBJasieT co00ii:

A) Habop 3ampeToB, NOAABIAIONINX BOIIO YEIOBEKA:

B) TUIMMAYECKOEC B MMOBCJICHNUU YCJIOBEKA B PA3HBIX )KU3HCHHBIX CUTYalluAX;
B) noyuenwue, HanpaBieHHOE Ha 3aKpEIJICHNE B TOBEICHIH YeIOBEKa 00pa3IIoB XOPOIIETO TOHA;
I') Kozexc conmManbHOTO MOBEIEHUS, YCTAHOBICHHBIA OOIIECTBOM.

11. KyasTypHasi HOpMa npeAcTaBJsieT co00ii:

A) HOpMY TIpaBa, 3aKpeIUICHHYIO 3aKOHOIaTEIbCTBOM;

b) npaBuito, 06s3aTebHOE 17151 HCIIOJIHEHUS COLMAIIbHBIX POJIeH;
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B) pednekc, BeipaboTaHHBIN 001IECTBOM;

I') koziekc cTpouTesns KanuTaau3Ma.

12. HenHocTH YesioBeKa (POPMHPYIOTCS:

A) Ha OCHOBE 3aKOHOB J100pa 1 371a;

B) B mpomecce conmanuzaimmy;

B) 6maronaps Hay9YHOMY 3HAHHIO;

I') BMecTe ¢ MOTTOKOM MaTepH.

13. ITox HeHHOCTAMH MOHUMAETCHA:

A) npesMeT KOHKYPEHTHOH O00phOBI B 00111eCTBE, 001a1aHie KOTOPBIM [TO3BOJISIOT YEIOBEKY H3MEHHUTh
CBOM COIlMAIbHBIN CTATYC;

b) >KM3HEHHBIH OpHEHTHUD, MOOYKIAIOIIHIA YelIOoBeKa K ISHCTBUIO M IIOCTYIIKaM ONPEJIENICHHOTO POJia;
B) BCE, 4T0 1OPOrO CTOUT, MPUBIIEKACT BHUMAHUE U SABISETCS MOIHBIM;

I') apredaxT, 1eMOHCTPUPYIOUIUH TOCTHIKSHUS YEJI0BEUECKON MPAKTUKK B 00JIACTH HCKYCCTBA.
14. OgHUM U3 OCHOBOMOJI0KHMKOB TEOPHH LIEHHOCTEH, B KOTOPOi OHHU MpecTaBIeHb] KaK
(peHOMEHBI KYJIbTYPBbI, ABJIsSIETCH...

A) . Kaccucep;

B) 3. ®peiin;

B) P. Puxxapn;

I') K. SAcmepc.

15. B ocHOBe BOCTOYHOI KYJbTYPHI JEKHT (-aT)...

A) HOBaIUU;

B) ctpemnenue k mporpeccy;

B) npeanpuHuMarensCTBO;

I') Tpanuiust.

16. CpeacTBamMu OpraHu3alMy Ye10BeYecKoil 1eATeTbHOCTH, ONpele S IOIMMHU KaK OHA J0JIKHA
CTPOMTHCS, SIBJISIOTCS...

A) TICHHOCTH;

b) nneansr;

B) npaBuina;

I') perynsarus.

17. Xapakrep 0:KH1aeMOro NOBeJcHUS YeT10BeKA, HAXOASIErocs: B 3aJaHHOH COUAILHOM
no3uuuy (PyKoBOIMTeEIb, MOKYNATE/b, OTEL U MP.) ONPEAeJSIIOT HOPMBL...

A) poeBele;

B) nanuBuyansHEIE;

B) rpymmossie;

I') o6mexynsTypHBIE.

18. K uncay (puHaNbHBIX IEHHOCTEH He OTHOCHUTCS (-ATCSH)...

A) cBobona;

b) nenbru;
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B) cuacTse;

I') mo6oBb.

19. TekcTOM KyJABTYPbI SIBJISIETCH:

A) NnTepueT-dhopym;

b) BeIcTytuIeHHE OpaTopa Ha TeMy KyJIbTypBbI;
B) xapTrHa Mupa, CBOHCTBEHHAs TaHHOH KYJIbTYPHI;
I') mo6oti orryOMMKOBaHHEIH B MIEYATH TEKCT.
20. CuMBoJI N03BOJISAET:

A) noay4uTh 00IIECTBEHHOE IPU3HAHUE;

b) noBbicuTh 3 PeKTHBHOCTS;

B) noHATH JOCTOMHCTBA CBOEH KYJIBTYPHI;

I') oTnU4uTE CBOUX OT UyXKHX.

YMmerb

— aHAJM3UPOBATH U OIICHUBATH
COIIMOKYJIbTYPHYIO CUTYAIIHIO;

— 00BEKTUBHO OLIEHUBATh
MHOT000pa3HbIe KyJIbTypPHBIE TPOLECCHI
U SIBJICHUSI,

— IUTAHUPOBATh U OCYIIECTBISATH CBOIO
NEATEILHOCTD C MO3ULUN
COTPYIHHYECTBA, C yIYETOM
Pe3yJIbTATOB aHANM3a KyJIbTypHOI
nHpopmanum.

IIpakTHyeckue 3a1aHus:

1. IlpuBeauTe MpUMEpPHI MPOLECCOB ACCUMUIISLNK U TUBEPCUPHUKALIUH.

2. KakoBo BiusiHHE CyOKyJIbTYp Ha pa3Butue KynbTypbl? [IpuBegure npuMepsl H3MEHEHUS! HOPM
MIOBE/ICHUS B CBS3H C JOCTYITHOCTBIO M TUPQKUPOBAHUEM Pa3INYHBIX CYOKYIbTYD.

3. Onpeznenure, KOMy IPHHAAJIEKAT CIETYIOIUE BEICKA3bIBAHUS:

* «... Kaxxnoli Benmkoil KyapType NpUCYI TalHbBIN SI3bIK MUPOYYBCTBOBAHUS, BIIOJIHE MOHATHBIN JIMIIb
TOMY, 4bsl TyIlla BIIOJIHE IPUHAIJIEKUT ITOH KyIbTYpe»;

* «Hauana nuBHIM3alMU OJHOTO KYIbTYPHO-UCTOPHYECKOTO THIIA HE IEPENAIOTCS HApOJaM JPyroro
tuna. Kaxelil THI BEIpabaTeIBaeT ee it ceOst IpH OOJIBIIEM MIIM MEHBILEM BIMSHUN TYXKIbIX, EMY
MPEIIECTBOBABIINX UM COBPEMEHHBIX [IMBHIIN3AIINN»;

* «Takum obpa3omM, /IbsiBoJI 0OpEYEH Ha MPOUTPHIII HE TIOTOMY, YTO OH COTBOPEH borom, a nmoromy, 4yro
oH npocuuTaincs. OH urpan pykamu boxXbsUMHU, HCIIBITEIBAS 37100HYIO YAOBIETBOPEHHOCTH OT
BMeIIaTeNIbCTBa 00XKECTBEHHBIX PYK. 3Has, 4To ['0CIO/Ib HE OTBEPIHET WIIM HE CMOXKET OTBEPTHYTh
npeIokeHHOro napu. J{psBoi He Beaet, uTo bor Moiya u TeprenuBo xKAET, 4To IpeioKeHne Oyaer
caenano. [Tomy4rB BO3MOKHOCTh YHHUTOXHTb OJTHOTO U3 M30paHHuKOB bora, J[psBo B cBOEM

JIMKOBAaHHUHU HE 3aM€YaCT, UYTO OH TEM CaMbIM Iac€T BOI‘y BO3MOXXHOCTb COBEPUIUTL KT HOBOT'O TBOPCHUA.

U takum 06pa3zoM OokecTBEHHas LIeNIb JOCTHTAeTCs ¢ ToMolIbio {psiBoia, HO Oe3 ero Beaomay;

* «Y Kax10# KyIbTyphl CBOSI COOCTBEHHAS IMBUITU3ALIUS;

* «[{uBunu3anus ecTb HenzOekHas cyp0a KyabpTyphl. bynymuit 3anan He ecTh Ge3rpaHudHOE
JIBIDKEHUE BIIEpEl ¥ BBEPX, 10 JIMHUH HAIIKMX HeanoB... COBpeMEHHOCTh ecTh (pa3a IUBHIIM3ALIUY, a HE
KyJIbTYpHl. B CBSI3HM ¢ 3TUM OTHagaeT psi )KU3HEHHBIX COJePKAHUN KaK HEBO3ZMOXKHBIX... Kak ToibKo
IeJIb IOCTUTHYTA H... BCS TOJIHOTA BHYTPEHHUX BO3MOXKHOCTEH 3aBepIlieHa W OCYIIECTBICHA BOBHE,
KyJIbTypa BHE3aITHO KOUEHEET, OHAa OTMHPAET, €€ KPOBb CBEPTHIBAETCSA, CHIIBI HA/IIAMBIBAIOTCS — OHA
CTaHOBUTCA IUBHIM3AINEH. 11 oHa, OrpOMHOE 3acoXIIee 1epeBO B IEPBOOBITHOM JIECY, €IIe MHOTHE
CTOJIETHS MOXKET TONOPIIUTH CBOY THUJIBIE CYUBs»;

* «HeMrnHyeMOCTh — ¥ 3aKOHOMEPHOE HACTYIUICHHE, YePEeIOBAHNE 3TUX CTAUI — IeTaeT IePHOIbI
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Pa3BUTHS BCEX KYJIBTYp a0COJIOTHO TOXXJECTBEHHBIMH, JUTUTEIBLHOCTD (a3 U CPOK CYIIECTBOBAHUS
caMoH KyJIbTypbl — OTMEPEHHBIMHU, HEPYIIUMBIMI;

* «X0JI pa3BUTHUS KyJIbTYPHO-UCTOPHUIECKUX THIIOB BCETO ONMKE YyHNOAOOISIETCS TEM MHOTOJIETHIM
OJTHOTIOZHBIM PacTEHHSIM, y KOTOPBIX IIEPHOJL pOCTa ObIBAET HEONPEAEICHHO MTPOIOIDKUTEIEH, HO
HNEPUOJ LIBETEHHS U IUIOJOHOIIEHHS — OTHOCUTEIBHO KOPOTOK M UCTOINAET Pa3 M HABCEra X
JKU3HEHHYIO CHITY;

* «Hu oBnasieHne 9yoi HOBEHIIEH TEXHOIOTHEH, HI PeBHOCTHOE COXPaHEHHE TPAIUIIMOHHOTO 00pa3a
JKH3HN HE MOXKET OBITH TIOJIHBIM M OKOHYATeNbHBIM OTBEeTOM Ha BBI30B Wysk10# IIMBUIHM3AIIAI.

4. IpenmecrBennuk H.5. Jlannnesckoro Hemenkui nmpodeccop I'. ProkkepT BrepBbie BhICKa3all MBICIb
0 3aMKHYTBIX Ha ce0st ICTOPHUECKHX 00pa30BaHMsIX B paboTe «YUeOHUK 110 MUPOBOH UCTOPHHU B
opranndeckoM mnoxxenun» (1857). Baymaiitech B Ha3BaHue ero paboThl ¥ chOpMyYITHPYITe,
uccie0BaHus B 001acTH Kakod c)epbl HAYKH MOBJIHMSIIN Ha TIO3UIIMU 000HMX MBICIUTENICH.

5. ComnocraBbte Touku 3peHus O. Hnenrnepa u H.5. JlaHnIeBCKOro 1o BONpocy O CTaAUAX pa3BUTHA
KyJIBTYpBI ¥ UX cyap0ax. ChopMynupyiTe, 4To 00IIero B MX KOHIENIHUAX KyJIbTYPBI, YTO Pa3INuHO.

6. [IpounTaiite muTaTy U cCHOPMYITHPYUTE, KAKYIO pOIIb B COBPEMEHHOH KyIbType oTBOIUT O.
Inenrnep kpecTbIHCTBY: «KpecThsIHCTBO, CBA3aHHOE KOPHAMH CBOMMU C CaMOM MOYBOM, KHBYIIIEE BHE
CTEH OOJBIINX FOPOJIOB, KOTOPHIE OTHBIHE — CKENITHYECKNE, IPAKTHIECKIE, HCKYCCTBECHHBIE — OJJHU
SIBIIIIOTCS TPEJCTABUTENSIMU LIMBUIM3ALIAH, 5TO KPECThIHCTBO TENEPD yxKe HE UIET B cueT. «Hapomom»
TeNeph CUUTAETCS TOPOJCKOE HACENEHUE, HEOPTaHNYECKasi Macca, HeuTo TeKydee. KpecThssHUH OTHIOOb
HE JIEMOKpAaT — BEJ[b 3TO MOHATHE TaKXKe €CTh YaCTh MEXaHUYECKOT'0 TOPOJICKOTO CYIIIECTBOBAHUS —
CJIeI0BATENIbHO, KPECTHSIHUHOM IIPEHEOperaroT, OCMEUBAIOT, IPE3UPAOT U HEHaBUIAT ero. [Tocie
HCUE3HOBEHHS CTApBIX COCIIOBUH, TBOPSHCTBA M TyXOBEHCTBA OH SABJISETCS €IMHCTBEHHBIM
OpPTaHUYECKHM UYEIOBEKOM, €IMHCTBEHHBIM COXPAHUBIINMCS MEPEKUTKOM KYIbTYPBI».

Bnanets

— HaBbIKaAMH KOMMyHI/IKaI_[I/Iﬁ B
npodeccroHanbHOM chepe, KPUTUKH U
CaMOKPHTHKH, TEPITHUMOCTHIO;

— HaBbIKaMH KYJIbTYPHOT'O
COTpYAHUYIECTBA, BEACHU IEPETOBOPOB
U paspenieHust KOH(INKTOB;

— HAaBBIKAMH TOJIEPAHTHOTO BOCIPHATHSI
COLMAITBHBIX U KYJBTYPHBIX Pa3IHYHii.

BJiok TBopUecKuX 3aJaHMii 1151 BBISIBJIEHHS] YPOBHSI KPeaTHBHOI'O NOKAa3aTeJsi JUYHOCTH:

1. OGcynuTe cneayrouue TeMbI:

* Kakyto poJib B COBPEMEHHOM MHpPE UTPAET MPOLECC aKKyIbTypauuu?

+ Kakoii T 00111eCTBEHHOTO yCTPOICTBA AeIaeT YeloBeka 6osee cCyacTIUBBIM?

» KakoBO COOTHOIIIEHHE MAacCOBOI U AJIIMTAPHOI KYJIbTYphl B cOBpeMeHHOM o01ectBe? Chopmynupyiite
CBOE MHEHHE I10 BOIIPOCY O TOM, SBJISIE€TCS JIM MAcCOBas KyJIbTYpa SIBICHUEM MOJIOKUTEIbHBIM HITH
HETaTUBHBIM.

+ CoryiacHbI JIM BBI C TEM, YTO KPU3HC UJICHTUYHOCTH, HAYIIUH B 00IIECTBaX, NEPEKMBAIOIINX
CHCTEMHYIO JIe()OpMAIIHIO, IOPOKIAET HAMOHAIU3M M SKCTPEMHU3M?

* BepHo 11 yOexxjeHrne HEKOTOPBIX KYJIbTYPOJIOTOB B TOM, YTO PEJIUTHS SBJISIETCSI OCHOBAaHHEM JIFO00M
KYJIBTYpHI?

* M0HO cortacuThes (He coraacuThesi) ¢ MHeHueM JI. Mamdopaa, 9To B COBpeMEHHOM OOIIeCTBE
T'YMaHU3M U COLlMaIbHas CIPABEMIMBOCTD IIPUHECEHBI B )KEPTBY TEXHUUECKOMY IIPOTPECCY; IMPOrpece
cTral 60)KeCTBOM, HayKa U TEXHHUKaA — peJ’IPIFPIeﬁI, YY€HBIC — COCJIOBUEM HOBBIX KPEIOB.

* Kak BbI OTHOCHUTECH K BBIPAKEHHIO: «XO0YEIlh OBJIAZICTh MUPOM — IIPUIYMAal €My PETUTHION»?

° COBpeMCHHLIﬁ YCJIOBCK TOJIP)KECH OBITH ITOXO0K Ha YEJIOBEKA DIIOXH Bo3po>1<zerm[ — CJIOXKHas JJUYHOCTbD,
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TBOpEL ce0s U KYJIbTYPBIL.

* 51 cumurato (He CUNTAI0), YTO BO3MOXKHO JIOCTIKEHHE KOMMYHH3Ma Ha 3eMiie.

* «30JI0TOE MPaBHJIO HPABCTBEHHOCTH» — OT KaHTa M 10 HaIINX THEH.

* 41 paspmemnstro (e pa3zernsio) MHeHHE O. [IInenriepa o TOM, 9TO €CIIN KyJIbTYypa — 3TO <OKUBOE TEJIO
YN, TO MUBHIN3AIMS — €€ MyMUSL.

* Kak s mornmaro apopusm A. ToriaOu: «CaMoe 0)XKUBICHHOE JBIDKEHHE YacTO HAOII0MaeTCs B TYITHKaX
HCTOPHI.

* [IpaBel i OpmH O. lmenrnep u H.A. JlaruneBckwii, mpopoya rubens 3amnagHoi KyJIbTypsI?

* MO>XHO JIM 3aMMCTBOBATh yyxoe 0e3 yuiepda coOCTBEHHOMY KyJIbTYPHOMY HACIIEIMIO M CTOUT JIN
OCTaBaTbHCA HAa NO3ULUAX TpaJUIIMOHAIN3MA, PUCKYS TEM CaMbIM OKa3aThbCsd B I/ISOJ’ISIHI/II/I?

* YenoBeyecKMMH TOCTYIIKaMH B OONbIIEH Mepe ABUXKYT €ro CO3HATENIbHbIE CTPEMIICHHS, a HE
MOJICO3HATEIIbHBIC BIICUCHUS (MITH HA000POT).

* B3 Ha pa3BUTHE PYCCKOIO HApOAa ¢ TOUKU 3peHus Teopuu naccuonapHoctu JI.H. I'ymunesa.
» CoBpeMeHHas KyJIbTypa TepsieT (WK yBEINIUBACT) UTPOBOM JIEMEHT B KHU3HU YEJIOBEKa.

* Ponp cuxoaHannsa B COBPEMEHHON KYJIBTYpE.

* Het 11 He MOXeT OBITh €JMHON 00IIEYEeTOBEUSCKOM IUBHITH3AIIUH.

* COBEpIICHHYIO THIIOJIOTHIO KYJIBTYPhI CO3/1aTh HEBO3MOXKHO.

* OnpenensomuM 115 TOBEJCHUS YeJI0BeKa SBIAETCS THII €70 MEHTAIbHOCTH.

2. BrICKakuTe cBOE MHEHHE II0 TIOBOAY TOTO, HACKOJIbKO BocTpeboBans! uaen @. Humme nmm K.
Mapxkca B COBpEMEHHOM MUDE.

3. CoriacHsl 11 BB ¢ MHeHHEM 3. @peiina o IesIX 4eJI0BEYECKUX CTPEMIICHHUH, 0 HEBO3MOKHOCTH
JIOCTHXKEHUs cuacThsi? HanuiunTe paccyxaeHue Ha JaHHYIO TeMy.

4. HazoBuTE HECKOJIBKO TPOU3BEICHHH COBPEMEHHON TUTEPATYPhI MM KUHO(PHIBMOB, B KOTOPBIX
HCIIOJIb3YETCs IICUX0aHaIUuTHIecKas Teopust Opeiifa; NpoaHaIu3upyuTe OJHO U3 HUX, C TOUKU 3PEHUS
TEOPHH NICUXO0aHATH3A.

3HaTh

NPUHIUIBI YHKIIMOHHUPOBAHHUS
poeCCHOHATIBHOTO KOJUICKTHRA,
MIOHUMATH POJIb KOPIIOPATUBHEIX HOPM |
CTaHIapTOB.

Hepel{eﬂb TEOPETUYECCKUX BOIMPOCOB AJifl MOATOTOBKH K 3a4Y€Ty

Komanna kak 0coObIii BU MaJIOW rpymiibl. THITEI KOMaHI.

OCHOBHBIE XapaKTEPUCTUKU KOJUIEKTUBA KaK Pa3HOBUIHOCTH MaJIOM FPYTIIbI.
JlunepcTBO B KOMaHJE.

Orarnsl KOMaH/1000pa30BaHUsL.

[TpuHOMIIBI KOMaHAHON pabOTHI.

Kateropnu komany B 3aBUCUMOCTH OT LeJIH (POPMHUPOBaAHUSI.

[Tyt kOMaH000pa3oBaHusI.

ITonsTHe «ponby». Buabl v GyHKINU pOJIEH, BRIOMHAEMBIX yYaCTHUKAMHU KOMaHIbI.
PoneBast Momens ¢yHKImMoOHaNbHONH KomaHnael P. benbuna. Ee wucnonp3oBaHue B IpakTUKE
KOMaH000pa3oBaHUs.

CruxuitHOe U LieNIeHanpaBiIeHHOe (JOPMHUPOBAHNE KOMAHIBI.

YnpaBieHue B3aUMOOTHOIIEHUSMU B KOMaH/Ie

TexHomorus
KOMaHJ]000pa30BaHUs
¥ CaMOpPa3BHUTHUS
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— Omnpenenenne oomenus. @yHKIUM 00IIEHHUS.

— IIpob6nemsl, Gapsepsl, OIIUOKK B OOIICHHH.

— Ortpaxenne mpobIeMbl OOIECHUS B TEOPETUIECKUX KOHIICIIITUX.

— HcrouHuku pacno3HaBaHus COCTOSIHUM MapTHepa.

— MuTepnperanns HeBepOATHHOTO OBEICHNS MTAPTHEPA.

— D'ennmepHbIe 0COOCHHOCTH B JETTOBOM OOIICHUN.

— MHCTpyMEHTHI ynpaBieHNsI KOMaHIHBIMU B3aHMOOTHOIICHHSIMU.

— Pabota ¢ koH]IMKTaMH B KOMaH/IE.

— TpynHocTH paboThl B KOMaHJE.

— TpenuHr komaH1000pa30BaHUsA: COZEpKaHUE U OCOOCHHOCTH MIPOBEICHUS.
— Buasl TpeHHHT0B KOMaH1000pa30BaHUs ¥ OCOOCHHOCTH UX MPUMEHEHHS.
— Tum-OuauHT Kak criocod GopMUPOBaHHS KOMaH/IbI.

— BepeBounslii Kypc Kak ciocod (GopMHpOBaHUS KOMAHIbIL.

YMmerb

paboTas B KOJUIEKTUBE, YIUTHIBATh
colMaNbHbIE, STHUUECKUE,
KOH()eCCHOHAIIbHBIE, KyIbTypHbIC
0COOEHHOCTH NpeCTaBUTENCH
Pa3INYHBIX COIMAIBHBIX OOITHOCTEH B
npouecce NpoheccnoHaILHOTO
B3aUMOJEHCTBUS B KOJUICKTHBE,
TOJIEPAHTHO BOCHPUHUMATH 3TU
pa3IuYHsL.

OrtpabarbiBaeTcsi B 0OJIBLIMX TPEHUHTOBBIX Hrpax «KartacTpoda Ha BO3AyIIHOM HIapey», «YTpo Ha Jaue
U T.OI

Hrorosbliii Tect (mpumep)

1. Iponecc neneHanpaBieHHOro (GopMupoBaHUs 0co00ro crocoba B3auMOJCHCTBUSA
'} B OpraHM30BaHHOW Tpymme, MO3BOJSIOmEro 3(QeKTuBHO peamn30BBIBaTh HX
FeTUYECKUH, MHTEJUIEKTYalbHbIM U TBOPUECKUI MOTEHIIMAI COOOPa3HO CTPATETHUYECKUM
M OpraHM3aliH, Ha3bIBACTCS:

A) KOMaH/1000pa30BaHUE;

b) rpymnmnoBas CriI04eHHOCTH;

B) 1eHHOCTHO-OPUEHTAIIMIOHHOE €IMHCTBO.

2. Komannoo6pazoBaHue Kak CrieualbHbIN BU JESTEIHOCTH 3apOANIIOCH:

A) B xoHI1Ie 19 Beka;

b) Bo BTOpOI ontoBuHe 20 Beka;

B) B Hauane 20 Beka.

3. B Hacrosmui MOMEHT BBIIENAIOT CIEAYyIOIIME HamnpaBieHUs B oO0jacTu
H1000pa30BaHUS:

A) BOIIPOCHI KOMIJIEKTOBAaHUSI KOMaHI;

b) popmupoBanue KOMaHAHOTO 1yXa;

B) numarHocTuka LeNeBBIX TPYyNNI C TOYKU 3PEHHUST MX COOTBETCTBUS TOHSATHUIO
aHza;

") Bce OTBETHI HE BEPHBI.
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CTpyKTypHBIH 3JIEMEHT

AJIEMEHT 00pa3oBaTeNpHOU
KOMIMETCHITHH MPOTrPaMMEBI
4. CocrosHue 3(1)(1)CKTI/IBHOFO IrpynioBoro B3aHMOHeﬁCTBHH B IIpoHecce pa6OTI)I
YAHUKOB OpraHu3ali, 4Y€TKO OCO3HAKIHUX B3aMMOCBA3HM MCXKAY LCIAMH, MCTOAAMU
bl U IMIPOLECCOM YCIICHIHOI'O BBIITIOJHCHUS 3a/iad, Ha3bIBACTCA:
A) CIIJIOUEHHOCTH;
B) rpyma;
B) xomanna.
Bnanets B mporiecce paboThI B KOJUICKTHBE - OtpabatbiBaercs B «TpeHHHTE MPUHSATUS YIPABICHYCCKUX PEIICHHIT», TETOBBIX
STHYCCKUMH HOPMaMHU, KACAIOIIMMUCS urpax «Tepemok», «CaMOJIEThI» H T.II.
COIUANBHBIX, STHUYCCKHX, - IlpencraBuTh OMHO WM HECKOJBKO KOMAHIHBIX JeNT (3aBHCHUT OT TPYAOEMKOCTH) JHO00
KOH(ECCHOHANBHBIX M KYJIbTYPHBIX HATPABJICHHOCTH: MPO(PECCHOHATBLHON, yUueOHOM, HAyIHO-UCCICIOBATEIbCKOM, O0IICCTBEHHO-TOJIC3HOM,
Ppa3IHUMif; CIOCO0aMu U IIPUEMaMU KYJIBTYpHOH, OIarOTBOPHUTENBEHOM, CIIOPTUBHOHN U Ip. DTO MOTYT OBITHh: KOHKYPCHI, ()JIeIIMOOBI, aKIIHH,
MIPEIOTBPALICHUS BO3MOKHBIX BBICTYIUICHHS, COPEBHOBAHUS, CyOOOTHHUKH, KOH(PEPEHIINHN H Jp.
KOH(IIUKTHBIX CUTYAIIH B TIpoIIecce KomanmgHoe meno MoxkeT OBITh PEICTaBICHO B BUAE ()OTO- HIIM BUACOIPE3CHTALINH.
po(eCCHOHATBHO NesTeIHHOCTH. TpeboBanus:
-TIPOJOJKUATENFHOCTH He Ooee 10 MuH.;
-y4acTHe BCEX WICHOB KOMaHIBI (00s3aTEIbHO);
-popma nogaun — cBoGOAHAS;
-TIOHSITHAS U HHTepeCcHas (hopMa MPECTABICHHS MaTepHara.
OK-5 cnoco0HOCTHI0 K CAMOOPTraHU3aAIMHU U caM000Pa30BAHM IO
3Hath Croco0bl CAMOOPIraHU3aAIMK U PA3BUTHS —  TloHATHE XHU3HEHHOTO ITyTH. TexHonorus
CBOCIr0 MHTCIIJICKTYAJIbHOTO, — T[ToHsTHE XKU3HECHHON MMO3UIIMH. KOMaH[[OO6pa3OBaHI/IH
KyJIbTypHOI'O, 1yXOBHOTO, — IlonsaTue *U3HEHHOU NEPCIEKTUBBI. 1 CaMOpa3BUTHA
HPABCTBEHHOIO, (PU3MYECKOTrO 1 —  TloHsTHE KU3HEHHOTO CIIEHAPHSL.
NPO(ECCHOHATLHOTO YPOBHS. —  JIn4HOCTB KaK CYOBEKT KU3HEHHOTO MYTH.
—  JIM9HOCTHBIN POCT M €r0 MaTOTCHHBIC MEXaHU3MBI.
—  Ilpm3HaKu OCTaHOBKH JTUYHOCTHOTO POCTA.
—  TloHsATHE MHIUBUAYATFHOTO KOYIHHTA U YCIOBUS €T0 YCIEITHOCTH.
YmeTh HAXOJIUTh HEIOCTATKH B CBOEM [IpoBOIUTE M aHATH3UPOBATH TECTHI HAa BHISIBIICHHE THITA TEMIIEPAMEHTA, O0IIIEH SMOIIMOHATBHOM

0O0IIEKyIbTYPHOM U
npo(hecCHOHATLHOM YPOBHSI Pa3BUTHS U
CTPEMHTBCS UX YCTPAHHTB;
TJIaHUPOBATH LCTIN U YCTaHABJINBATH
MIPHOPUTETHI IIPH BEIOOPE CIIOCOO0B
NIPUHATHSL PELIEHUN C YIETOM YCIIOBMIA,
CpCACTB, JUIHOCTHBIX BO3MOYKHOCTEN U
BpeMeHHOI‘/'I TICPCHCKTUBLI JOCTUKCHUA,

HAaIpaBJIeHHOCTH, CBOEH KOMaHHOM POJIH, JINYHOCTHOM arpecCUBHOCTH ¥ KOH(IMKTHOCTH.

IIpumep uTorosoro Tecra

5. Bua rpymnmsl, 4wieHbl KOTOPOH MOTYT MOBBICUTH 3((EKTHBHOCTh COBMECTHOW IEATELHOCTH, HO HE
raloT K ’TOMY HA MaJICHIIUX yCUIINH, Ha3bIBAETCS:

A) moTeHIMaIbHAS KOMAH/A,

B) nceBnokomana;

B) pabouas rpymma.

6. Hebompmrasgs rpynma JTIOAEH,

CTPEeMSIUXCS K JOCTHKCHHIO OOIIeH IeTH, TOCTOSTHHO
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OCYIIECTBJICHUA ACATCIIBHOCTU.

OJICHCTBYIOIINX ¥ KOOPJHUHUPYIOLIMX CBOU YCHJIMSI, Ha3bIBACTCS:

A) xomaHna;

B) pabouas rpymnma;

B) nceBmokomanpa.

7. YemnoBek, KOTOPBIH BENET OPYTUX 3a COOOH, 3amaeT HampaBICHHE W TEMIT ABIDKCHHS, 3apsKaeT
Mel, BOOAYIIEBISIET, MOKA3bIBaeT MPUMEp, NMPHUBIEKAET K cebe JIIoAeH, HaleleH Ha IpeoOpa3oBaHue U
THE — 3TO:

A) MeHemKep;

b) nunep;

B) pyxoBoautens.

8. B xonuenmuu P.M. benbuHa BRIACISIOTCS CICIYIONHE KOMAHIHBIC POJIH:

A) peanuzatop;

B) pyxoBonuTens;

B) mortuBarop;

I') opranusarop;

J1) Bce OTBETHI BEPHBHI.

9. COBOKYITHOCTb O>KH/IAHHUH, CYIIECTBYIOIIAs OTHOCHUTEIBHO KKIOTO WICHA KOMaHbl, HAa3bIBACTCSL:

A) poib;

B) o6pas;

B) crpemnenue.

10. B monmenu ympaBneHueckux posei bazaposa T.IO., peamuzanus JAaHHOW poynd Tpeanojaraer
TMBHOE yIpaBJieHHE, IMOJAepKaHue OH3HEC-NPOIECCOB M OPraHU3ALMOHHON CTPYKTYphl B PEXUME
MOHUPOBAHMA:

A) opranuzarop;

B) ynpasnesners;

B) anmunucrpaTop;

I') pyxoBoauTEINH.

Bnagers

TEXHOJIOTUSAMM OpraHu3alium rnporecca
CaM006p330BaHI/I$[; npueMamMmu
ejierojiaranmusa BO BpeMeHHOﬁ
TNIEPCIICKTUBE, criocobamu
IJIaHUPOBAHUs, OpTraHU3aluu,
CaMOKOHTPOJIA U CAMOOILICHKH
JACATCIIBHOCTH.

YMeHHeM nucarth pe3roMe, COCTaBIATh NOPT(HOINO, KOTOPOE OTpaskaeT BUJCHUE COOCTBEHHOTO
pasBuTHs B Oyrymieit nmpogecCHOHaIbHON AESTEIbHOCTH, HAyYHO-HCCIIEI0BATENLCKOM paboTe,
00IIIECTBEHHOMW, KYJIBTYPHO-TBOPYECKOM, CIIOPTUBHOI U Jip. cepax (BHIOpATh [uIst ceOst NPUOPUTET).

3HaThb

- TpeOOBaHUs K HOATOTOBKE OTUYETA I10
03HAKOMHUTEIFHON MPaKTHKE COTIIACHO
YTBEpXKIIEHHBIM (hopMam;

- OCHOBBI M CTPYKTYPY CAMOCTOSITETIbHOM

[Nepeunciute TpeOOBaHHS K MOATOTOBKE OTYETA 110 MPAKTHKCE;
OnucaTh OCHOBBI U CTPYKTYPY CaMOCTOSITENBHON pabOThI TIPH MIPOXOKICHUN MPAKTHKH,
[TepeuncnuTh TPHUHIUITB KOHCIIEKTUPOBAHUS YCTHBIX COOOIICHUH

VYuebHas -
O3HAKOMUTCJIbHAA
MIPaKTHKa
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
paboThl, MPUHIMIBI KOHCTIEKTHPOBAHUS
YCTHBIX COOOLICHU
YmeTs - IOHUMATb OCHOBBI U CTPYKTYPY Onucatb OCHOBBI M CTPYKTYPY CaMOCTOSITEJILHOIM PaOOTHI P MPOX0KICHUH MPAKTHKH,
CaMOCTOSATENLHOM PaboThI, [TepeuncauTh NPUHIUIBI KOHCIIEKTHPOBAHUS YCTHBIX COOOIEHHUIT COCTABIISITH OTUYET MO MPAaKTHKE
KOHCIIEKTUPOBATh YCTHBIE COOOIICHNS, Onucath NPUHIKITEI 0000IIEHNUS MTOTy4eHHOH nHpopMannu
a0CTpaKTHO MBICIHTE, 0000MIaTh, [Nepeuncauts TpeOOBaHMS K TOATOTOBKE OTYETA 10 TIPAKTHKE
aHAIU3UPOBATH, BOCIPUHUMATH
HHPOPMALIHNIO;
- COCTaBJIATh OTYET MO MPAKTHKE
Bnanets - IPaBUIAMH NOATOTOBKHU Omnucatb OCHOBBI M CTPYKTYPY CaMOCTOSITEIILHOM padOTHI P MPOXO0XKICHNH MPAKTHKH,
YCTaHOBIIEHHON OTYETHOCTH IO [TepeuncauTh MPUHOUIBI KOHCIIEKTHPOBAHUS YCTHBIX COOOIICHHUIT COCTABISITH OTUYET O MPAKTHUKE
YTBEPKACHHBIM (hopMam; Omnucate NPUHIMITEI 0000LICHNUS MOTYIeHHOH HH(pOopManuu
- KyJIbTYPOH MBIIIUICHUS CIIOCOOHOCTHIO [Tepeuncanuts TpeOOBaHMUS K MOJTOTOBKE OTYETA MO MPAKTHUKE
K 0000I1IeHHUIO0, aHAJIN3Y, BOCTIPHATHIO
nHdopmanuu
3Hath croco0bl cO0pa HAYYHO-TEXHUUIECKOM [TpuHIHIE cO0Opa HAyYHO-TEXHUYCCKON HH(DOPMAIHH M0 TeMAaTHKE 3KCKYPCHIA IJIsl COCTABJICHHUS OTYeTa | YueOHas - MpaKkTHKa
nHpoOpMaLNK 10 TEMATHKE IKCKYPCHIA 0 PaKTUKE 0 MOJTYYECHUIO
JUISL COCTABJICHHSI OTYETa IO IMPAaKTHUKE HEePBUYHBIX
YmMmers co0upaTh HAyYHO-TEXHUUYECKYIO OtueT 0 cOope JaHHBIX IO TeMe HHIUBUIYaJIHHOTO 33JaHUS 110 IPaKTHKE PO(EeCCHOHABHBIX
I/IH(bopMaumo 10 TEMATUKE IKCKYPCHUI YMEHUI U HAaBBIKOB, B
JUISL COCTABJICHHSI OTYETA IO IMPAKTHUKE TOM YHCJI€ IEPBUYHBIX
Brnanets MeToamu cOopa HayuHO-TexHHueckoil | OOpaboTka 1 cucremarn3anus GakTHIeCKOro U JIMTEPaTypHOro Marepuaia YMEHHii 1 HaBBIKOB
nH(poOpMaIINK [0 TEMATHKE IKCKYPCHIA Cucremaru3zanys HayYHO-TEXHHYECKOH MH(pOpPMauu 1Mo TeMe paboThl U COCTaBlIeHHe 0030pa Hay4HO-
JUIS COCTABJICHHSI OTYETA O IPAKTHKE JUTEPaTypHI HCCIIe/I0BATENbCKOM
JESITEIbHOCTH
3Harhb —  copepikaHHe nporecca TexHonornyeckoe
(opMHpPOBaHUS LENICH JUIHOCTHOTO M MpeIIPUHIMATENBCTBO
IPO(ECCHOHANBHOTO PasBUTHs, criocoGbl | [IEPEUCHb TEOPETHYECKUX BOMPOCOB K 3a4eTy:
ero peanMsalluM TIpM pelleHuu 3anady B [~ POPMHUPOBAHME U PA3BUTHE KOMAH/IBL.
cepe KOMMepUUANU3alUMU CHOKHBIX (— KOMaHIHBINH JMAEP, TUIILI KOMAHIHOIO IMAEPCTBA.
TEXHOJIOTHH, OpraHM3alid Impoiecca |- bHU3Hec-uaes, OCHOBHBIE METOIbI €€ T€HEPUPOBAHUSI.
TEXHOJIOTHYECKOTO — Busnec Mozenb, 37eMeHTH OM3HEC-MOJIETIH.
NPEANPUHUMATENILCTBA W YNPaBJICHHUA |— [lonsarue u oOmas CTPYKTYypa 3(1)(1)€KTI/IBHLIX Mpe3eHTalHi.
HMHHOBAallMOHHBIMH NIPOCKTAMH; —  Bunel npesenTanuii 1 ux xapakTepuCTHKA.
= (GOopMbl ¥ BO3MOXKHBIC OTPaHUYCHUS |~  [ToHATHE M OCOGEHHOCTH THTY-CECCHH.
CaMOOpraHu3alny, CamMo00pa3oBaHUS |
caMOIIpe3eHTalllY,;
YmeTs —  (QopMynHpoBaTh M peann3oBbBaTh | [IpUMepHBIE IpaKTHYECKHUE 3aJaHuUs 1T 3a49€eTa:

eI JIMYHOCTHOTO,

1. KOMaHZLa 13 CEMU YCJIOBCK TPYAUIIACH HAJl BBIIIOJHECHHUEM OAHOT'O 3aKa3a. HpI/I 9TOM Ka)K,Z[BIﬁ




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
npodeccHOHaNBHOTO  pa3BuTUsl  1pH | 3aTrpaTui 40 yenoBeko-4acoB. 3aka3 nmpuHec komnanuu 2000 muH. py6. Onpenenute
peleHnu 3a1a4 B cdepe | MPOU3BOIUTENBEHOCTD TPY/Ja KaXI0r0 COTPYAHHKA B pacyeTe Ha YeI0OBEKO-4ac.
KOMMepIHaT3aii cinoxHbIx | 2. [Ipomymaiite «mpesenrarro unen (Idea Pitch)» mis xommannu X, KoTopas pazpadoTaiia TEXHOJIOTHIO
TEXHOJOTHH, OpraHM3alMy IIpolecca | YIPaBICHUS CKyTepOM 0€3 ydJacTHs 4eI0BEKa.
TEXHOJIOTUYECKOTO
MPEANIPUHIMATENbCTBA M yNPABICHUS
WHHOBALMOHHBIMU TPOEKTAMH C Y4ETOM
WHIUBHUIYaIbHO-THYHOCTHBIX
0COOEHHOCTEIA, BO3MOJKHOCTEH i
OrpaHUYEHUN CaMOOpPTraHHU3aluN,
caM000pa30BaHuUs U CaMONPe3eHTAllNH,
Bnanets —  npueMamu u TEXHOJIOTUSIMU
IIOCTaHOBKH Heneil  JIMYHOCTHOTO,
npo()eCCHOHATIBHOTO PAa3BUTUSA W HUX
peanuzanuy,  KPUTUYECKOM  OLEHKHU .
KomrutekcHoe 3amanue no pa3paboTKe IpeIIpHHAMATEIECKOTO IPOSKTA U €0 MPE3eHTaINN:
PesyJIbTaToB CaMOOpraHH3aLiy, Oortaiite u copmupyiite PPT-pesenTarmro Barero ckBo3HOro mpoekTa 1o ciie LM ITYHKTAM:
camM0o00pa30BaHMsl U CaMOIPE3CHTALNH Paspa PYHPYH P P AVEO T .
- (KOMaH/1a MPOEKTa» (HEOOXOUMBIE POJIH, 0OOCHOBAHUE UX PaCIpeeIeH s MKy Y4aCTHUKAMU KOMaH/Ibl);
pH  pCICHMM  sajad B cfepe | «Own3Hec-ujiest, OM3HEC-MO/IeIb, OM3HEC-TUIaH (1IeJeBO MOTPEOUTEITh, IICHHOCTHOE MPEJIOKEHHE, ICPHOJT
KOMMEPLHATH3AIH CIJIOXKHBIX
N peanu3aluy MpoeKTa).
TEXHOJIOTHH, OpraHM3alMM mpolecca
TEXHOJIOTUYECKOTO
MIPEANIPUHIMATENbCTBA M yNPABICHUS
HMHHOBAIIMOHHBIMH NIPOEKTaMH.
OK-6 CNOCOOHOCTHIO MCII0JIb30BATh 0011eNPABOBLIE 3HAHUS B PA3JIMYHBbIX cepax 1esiTeTbHOCTH
3HaTh —  OCHOBHBIE IIPaBOBHIE MOHATHUS; Ilepeyens BONpoCcoOB AJIsl MOATOTOBKHU K 3a4eTy: [IpaBoBenenue
—  OCHOBHBIE HCTOYHHUKH IIPaBa; — IlonsTHe, NpU3HAKHU rocynapcTea
—  NPUHLUIBI IPUMEHEHHS —  dopma npaBieHHs: MOHATHE, BUABI
IOPUANYECKON OTBETCTBEHHOCTH. —  @opMa rocyJapCTBEHHOI'0 YCTPOMCTBA: IIOHATUE, BUIbI
— TocynapcTBEHHBIH peKUM: TOHIATHE, BUIHL.
—  Koncturynus Poccuiickoit denepanyun — 0CHOBHOM 3aKOH TOCYJapCTBa.
—  ®opma npasnenus Poccuiickoit denepanuu.
— Cucrema opraHoB rocyaapcTBeHHoH Biactu B Poccuiickoit denepanyu.
— IIpesunent Poccuiickoit @enepanum.
—  ®exnepansHoe Cobpanue Poccuiickoit @eneparum.
— IIpaButensctBo Poccuiickoit denepanun.
— Cucrema cynoB B Poccuiickoit @enepannu.
—  OcobenHocTn (heaepaTuBHOTO ycTpoiicTsa Poccum.
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ITonsTHE U CYIIHOCTH IpaBa.

Hcrounuku npasa.

Cucrema 3akoHOHaTenbeTBa Poccmiickoit @enepannu. HopmaTuBHO-IIpaBOBEIE aKTHI, HX BHIBL.
OTpacnn poccHiCKOTO Mpasa.

[TpaBoHapyIIeHNe: TOHATHE, TPU3HAKHU, BUABIL.

IOpuandeckast OTBETCTBEHHOCTD, OHITUE U BHIBI.

[TpeaMeT 1 METOA TPAXKAAHCKOTO MpaBa.

CyOBbeKThl 1 00BEKTHI IPaXKJAHCKOTO IpaBa.

[TpaBOCHOCOOHOCTD U 1e€COCOOHOCTh (PU3NUECKUX JIHII.

IOpunudeckue nura: MOHATHE, BUABI, 0COOCHHOCTH CO3AAaHUS U MIPEKpaIEeHHS JesITeIbHOCTH.
I'paxk1aHCKO-TIPaBOBBIE CHIENIKU, UX BUIIBI, GOPMBI M YCIIOBHS ICHCTBUTEIBHOCTH.

ITonsaTue mpaBa co6cTBeHHOCTH. BelrHble IpaBa 1A, He SBJIAIONIET0CS COOCTBEHHUKOM.
OcHOBaHUsI PUOOPETEHNS IIpaBa COOCTBEHHOCTH.

OcHOBaHUSI PEKPAIIEeHNS IpaBa COOCTBEHHOCTH.

Buzp! rpax1aHCKO-TIPaBOBBIX JOTOBOPOB U CIIOCOOBI 0OECTIeYeHNS NX HCIIOTHEHHUS.
HacnenoBanue 1o 3ak0Hy U 11O 3aBEIIAHHMIO.

3akiroueHne Opaka.

IMTpekpamenue Opaka. [Ipu3nanne Opaka HelEeHCTBUTEIBHBIM.

HmymiecTBeHHBIE TTpaBa CyNpyToB.

[TpaBa u 00s13aHHOCTH POAMTENEH U JETEH.

AnMeHTHbIe 0043aTeNnbcTBa (CyOBEKThI, YCIOBUS M MOPSAAOK BBINJIATHI).

Jlnmenne poAUTENIbCKUX MPaB.

IIpenmer TpynoBoro npasa.

TpynoBoii 10roBOp: yCIOBHSI, CTOPOHBI, MOPSIIOK 3aKITIOYEHUS.

[Mopsimok mpuema Ha padoty. VcnpITaTeIbHEIA CPOK.

ITonsiTne n BUABI pabovyero BpeMeH!

Bpewmst oTnpixa

TpynoBast IUCLUIUIMHA U OTBETCTBEHHOCTH 32 €€ HapyIIeHHE.

MatepuanbHast OTBETCTBEHHOCTb PAa0OTHHKA: MTOHATHE, OCHOBAHHSA U MOPAIOK IPUMEHEHHUS.
MatepuanbHast OTBETCTBEHHOCTD PaOOTOATENs: TOHITHE, OCHOBAHHSA U MOPSAIOK NPUMECHEHUS.
IIpexparmenne TpyIOBOTO JOTOBOpA.

[Ipenmer u MeTO AIMIHHHUCTPATHBHOTO TIPABA.

CyOBeKTHl aIMUHACTPATUBHOTO TIpaBa.

I'ocynapcrBenHas ciyx0a.

AMUHUCTpaTUBHbIE INpaBOHAPYIIEHHs M  aJMUHHCTpPAaTUBHAas  OTBETCTBEHHOCTb. CocTaB
aJMHUHUCTPATUBHOIO MPOCTYIKA.

A MuHHCTpaTUBHbIE B3bIcKaHMsl. HamojkeHre aiIMUHUCTPATUBHOTO B3bICKAHMSI.
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—  OmpeneneHue rocy1apCcTBEHHON TailHbI.

— IIpeaMeT U METOA YroJOBHOTO IIPaBa.

— Ilonsatue npecrymienus. Kareropuu npecTyieHuu.

—  CocraB npecTyIIICHHS.

—  YTO0JIOBHas OTBETCTBEHHOCTh 33 COBEPLICHHE NIPECTYIICHUH.
— IIpeaMeT u METOA KOIOTHYECKOTO MPaBa.

—  VICTOYHMKHM 3KOJIOTHYECKOTO TpaBa.

— IIpaBo o0mero u cuenuagbHOr0 NPUPOJONOIB30BAHUSL.

VmMers

—  OpHCHTHPOBATHCH B
3aKOHOJIATEJIbCTBA;

—  OIpenensTh COOTHOIIICHHE
IOPUIMYECKOTO COJICpIKaHUsT HOPM  C
peaJbHBIMU COOBITUSIMH OOLIECTBEHHOM
KH3HU;

—  paspabaTbIBaTh
NPaBOBOTO XapakTepa;
— TpuoOpeTaTs 3HAaHUSA B OOJNACTH
npaBa;

—  KOPPEKTHO BBIPXKaTh u
apryMEHTHPOBaHHO 0OOCHOBHIBATH CBOIO
IOPUAMYECKYIO TIO3UIIHIO.

CHUCTEMC

JIOKYMEHTBI

Ipumepnvie mecmot:
1. Opraubl 3aKOHOAATENBLHOM BIACTH B POCCHM TIOIpa3IeNArOTCS Ha IBE KaTErOPHH
— (enepanbHbIC U pErHOHATBHBIC
— (enepanbHble U MyHHUIUITATBHbIE
— o01mue u crenuaibHble
— MOJIHOMOYHBIE ¥ PETHOHAbHBIE

2. EJUHCTBEHHBIM  KpHTEpPHEM
NPECTYIUICHUS SBILSIETCS

— CTETIeHb O0IECTBEHHOH OITACHOCTH

— hopma BUHEI

— 00BEKT MOCSraTeNIbCTBA

— 00BEKTHBHAsI CTOPOHA aIMUHUCTPATUBHOTO NPABOHAPYILCHUS

OTrpaHUYICHUSA AIMUHHUCTPATUBHOTO MIPpAaBOHAPYHICHUSA

3. He sBisiercs ocHOBaHHEM JUIsl OTKa3a rpaykIaHUHY B JIOMTYCKE K TOCYAapCTBEHHOU TaiiHe
— €ro BpeMeHHasi HETPYJOCIIOCOOHOCTb

— [IPU3HAHHUE CyJIOM I'pakJaHWHA HEJEeCIIOCOOHBIM

— IIPU3HAHHUE €ro 0c000 OMACHBIM PEIUIUBICTOM

— HaJIM4UE y IPAKIAHUHA CyAUMOCTH

4. 3a HapylIeHHE TUCIHIUIMHBI TPYAa K paOOTHUKY MOXET OBITh TPUMEHEH (-0)
— BBITOBOP

— JHUIIEHAE CBOOOIBI

— mrpad

— IpeaynpexaeHue

ITpumepnvie npaxmuueckue 3a0anus

Ucnone3ys craten Koncturynun Poccuiickoit dexepannu, coCUUTalTe KOIHMYECTBO CYyOBEKTOB

oT

Poccuiickoit ®eneparun: pecyOiank, Kpaés, 00JacTeil, aBBTOHOMHBIX OKPYTOB, aBTOHOMHBIX 00JIacTeH,

TOpoAoB (enepaIbHOTO 3HAYCHHUS.
Ykaxure, Kakue HoBble cyObeKkThl Poccuiickoit denepaliny mosBUIMCH 32 MOCIIeJHEE BpeMsl.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
AprymeHTHpYIiTe CBOIl OTBET €O cChLIKOI Ha cTaTbu KoncTurynuu PO.
Bnanets — NPaKTUYECKUMH HAaBBIKAMU aHAJIHM3a
U pa3peleHus I0pUIUIeCcKuX
CUTYyalUl;
— NPaKTUYECKMMU HaBBIKAMH
COBEPILEHUS OPUINIECKHX Ilpumepnvle npakmuueckue 3a0aHU::
JEUCTBUI B COOTBETCTBUH C CocTaBbTe TEKCT 3aBEIAHNUS, BKIIOUHMB CIEAYIONINE YCIOBHS:
3aKOHOM; - HECKOJIbKO HACIIETHUKOB
— HaBBIKAMU COCTABIIECHUS IPETEH3HH, - OJIHOTO HACJIE[IHUKA 110 3aKOHY JIUIIUTb HACIECTBA
3asiBJICHHH, kKajo0 1o Gakty - ONIPEJICTNTH 3aBEIIATEIBHOE BO3JIOKEHHE
HEHCTIOJIHCHUS WIIH - OTIpE/IeIUTh 3aBEIATEeIbHBIN O0TKa3
HEHaJUIeXKAaIleT0 UCIIOTHEHUS
Ipas;
— cnocobaMu COBEpPLICHCTBOBAHUS
IIPaBOBBIX 3HAHUM U YMEHUH IIyTeM
HCTONb30BaHUSA BO3MOYKHOCTEH
nH(popMannOHHO cpeabl.
3HaTh OcHOBHBIE MOHATUS U ompeAencHus | Teopemuueckue 60npocwi: [Iponsuxenue
¢enepanpHoro 3akoHa «O Hayke u | 1. Cnenuduka u OCHOBHBIE NPUHIMIIBI ITPaBa KaK COLMOKYIBTYPHOTO SIBICHHS U €r0 POJIb B HAy4YHOH NPOSYKIIUU
TOCYAapCTBEHHOH Hay4YHO-TEXHHUYECKOH | (QyHKIIMOHMPOBaHMH OOIIECTBa.
MOJIUTHKE. Bugst oxpaHHbIX | 2. [ToHATHE M IPaBOBOE COAEPKAHUE PE3YNBTATOB HAYYHON M HAYYHO-TEXHUYECKON IEATENLHOCTH.
JOKYMEHTOB MHTEIJIEKTyaIbHOU | 3. BUIpl OXpaHHBIX IOKYMEHTOB HHTEIIEKTYaJIbHOH COOCTBEHHOCTH.
cobctBeHHOCTH. OCHOBHBIE TOHATHS M | 4. Buabl HAyYHO-TEXHHUECKHUX YCIIYT.
ompeneneHus QenepanbHoro 3akona o6 | 5. M3obperarenscTBo. M300pereHue.
WHHOBAIIMOHHOW  JIesTeNIbHOCTH U 0 | 6. M300peTarenscTBo. [Tone3nast Moens.
rOCYyAapCTBEHHOU WHHOBALIMOHHOM | 7. 'ocyapcTBEHHAs! pEruCTpalys HayuHbIX pe3yIbTaTOB.
nonutrke. OCHOBHBIE IIard W MpaBHia | KIIOYEBHIE 3TAllbl M MPaBUiIa TOCYAAPCTBEHHON CHCTEMBI PETHCTPALIMH Pe3yIbTaTOB HAyYHON
roCyJapCTBEHHOU CHCTEMBI | IesITeIbHOCTH
perucTpanun  pe3yiabTaToB  HaydHOH | 8. OCHOBHBIE 1M M MPUHIMIIBI TOCYAaPCTBEHHON HAyYHO-TEXHHMYECKOH MOJIUTHKH.
JIeSITebHOCTH. 9. ®opMBI rocyJapCTBEHHOM NMOANEP>KKY HHHOBAIIMOHHOM €ATEIbHOCTH.
YmeTs CocTaBmsiTh mNakeT MAOKYMEHTOB i | [Ipakmuueckue 3a0anus:
perucTpanuu IpOrpaMMBbl OBM. | [ToaroroBka (HanucaHue) pedepaToB Ha IMPeUI0KCHHBIE HIIH CAMOCTOSTEIbHBIE TEMATHKH:
CocraBmsate maker pgokymeHToB s | 1. [Ipumep cocraBieHus makeTa JOKYMEHTOB Ul PErHCTpaluu nporpamMmsl OBM.
perucrtpanuu n300peTeHus wi | 2. [Ipumep cocraBiieHns akeTa JOKYMEHTOB JUIS PErHCTpaluy H300peTeHus..

IOJIe3HOM MOICIN

3. [Ipumep cocTaBiieHUs NaKeTa JOKYMEHTOB AJIsl PETUCTPALMK TOJIE3HON MOeNu.

4. Opranuzanus 1 IIaHUPOBaHKUE MPOJBUKEHHSI TOBAapa U IyTH €r0 COBEPLICHCTBOBAHMUS.
5. @opMBbI rocy1apCTBEHHON NOIAEPHKKA HHHOBALIMOHHOM AesiTebHOCTH B Poccun.

6. Hayuno-texundeckast monutuka Poccum.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
7. Ilopsimok ¥ 0COOCHHOCTH BBITIOJIHEHUS] HAYYHO-HCCIIEI0BATEIbCKUX PA0OT MO TOCY1apCTBEHHBIM
KOHTpaKTaM.
Bnaners 3HaHWAMH O  Hay4YyHO-TEXHHYECKO# | Teopueckue 3a0anus:
nonutrke Poccun. Crocobdamu ananmza | 1. OdopmiieHre METOANKY aHAIM3a [TATEHTHOW TOKYMEHTALMK U ITPOBEICHNUS TATEHTHOT'O MOUCKA.
MaTeHTHOU JIOKYMEHTAIUH n | 2. CocTaBUTh MakKeT JOKYMEHTOB JUISl pETUCTPALIMH H300pPETEHHUSI.
MIPOBEICHUSI TATEHTHOTO TTIONCKA. 3. CocTaBUTh MAKET JOKYMEHTOB JUIS PETUCTPALUH MOIE3HOW MOAENH.
3HaTh - OCHOBHBIE METOIBI IP00 oTOOPA, OmnmcaTs OCHOBHBIE METOABI TPOO 0TOOpa, MOATOTOBKY IMPOORI K aHATN3Y, UCIIONB3yeMbIe IIPH aHATN3e [IponsBoacTBeHHAS -
MIOJTOTOBKH TIPOOBI K aHATIH3Y, YEepHBIX M I[BETHBIX METAJUIOB U UX CIUIaBOB MIPaKTHKa MO0
UCTIONb3yEMBIE TIPH aHAJN3€ YEPHBIX U Omnucath KOHCTPYKIMH ¥ MPUHIONI JEUCTBHUS OCHOBHOTO M BCIIOMOTaTEILHOTO 000PYAOBaHUS IIPU TIOTY9EHHIO
LBETHBIX METAJIJIOB U MX CIUIABOB; MPOM3BOJICTBE YEPHBIX METAIIIIOB PO eCCHOHATBHBIX
- Ha IPO(eCCHOHANTBEHOM YPOBHE Omnncate 0cOOEHHOCTH pabOTHI IPON3BOCTBEHHOTO II€XA COTTIACHO MHANBHAYAIbHOMY 33aJaHUIO YMEHHH U OTIBITa
000pyIOBaHUE U TEXHOIOTHH TIpoeCCHOHANBHOM
MeTaJUTyprU4ecKoro IpOU3BOJICTBA; JeSITeIbHOCTH
- 0COOEHHOCTH pabOThl KOHKPETHOTO
IIPOMBIIIJICHHOTO NPEIIPUSATHSL.
YmMmerb - paboTaTh HOPMaTUBHO-TIPABOBBIMU U Onucatpb Heo6xoauMocTh ucnonb3oBanust [OCToB, TY u T4 npu NpOU3BOACTBE YEPHBIX METAIOB
HOPMaTHBHO-TEXHUUECKUMU OmnucaTh OCHOBHYIO TEXHUYECKYIO TOKYMEHTALUIO TIPH MPOU3BOACTBE YEPHBIX METAIJIOB
nokymeHntamu, Takumu kak [OCTs, TV,
CraHnapTsl IPEINPHUATHS U JIp.;
- 00pamaTbCs ¢ TEXHUICCKUMU
CpeAcTBaMU pa3pabOTKU U BeICHUS
JIOKyMEHTAIHH.
Bnaners - OCHOBHBIMH METOJIaMH, CIOCO0aMH 1 Omnucate NPUHIMITEI 00paboTKN coOpaHHOH MH(OpManuK (YUCIOBast, CTATHCTHYECKAs, MaTeMaTHIecKast)
CPEACTBaMH IOJY4YEHHs, XpaHEHNS, Onucath NPUHIMITEI XpPaHEHUS HHPOPMAITH, HOCUTEIH
nepepaboTKu HHGPOPMAIHH; Onucate NPUHIMIIEI OPTaHU3AIMH JISSITEINEHOCTH IIPH MOJTY4YE€HUN YEPHBIX METAIIOB
- OpraHu3aluei HHXeHEepHOU
JeATEeIbHOCTH.
—  JeHcTByroUIHe HopMmatuBHEIE | [lepeueHb TeOpETHIECKUX BOIPOCOB K 3a4ETY: TexHonornueckoe
JIOKYMEHTBI " meroaudeckue | 1. TIOHATHS HHTENIEeKTyaabHOW COOCTBEHHOCTH M €€ OXPaHBbI. TIPEANPUHIMATEIBCTBO
Marepuaibl, peryiupyromue mpouecch | 2. O6mue cBoiCTBa HHTEIEKTYaNbHOM coOCcTBEHHOCTH. MHTeNneKTyalbHbIE NIPaBa.
KOMMepITHaI3aiy CITO’KHBIX ABTOpCKOE MPaBO U MATEHTHOE IIPABO.
TEXHOJIOTHA, TEXHOJIOTHIECKOTO CucteMbl TaTEHTOBAHMUS.
3HaTh MIPEOIPUHIMATEIIECTBA W YIIPABICHUS IIpouenypa nareHTOBaHUS.

WHHOBAIIMOHHBIMHU IIPOCKTAMHU,

IIpaBoBbIE HHCTPYMEHTHI TPHOOPETEHUS 1 KOMMEPIHAIN3AINH HHTEIUIEKTYaIbHOH COOCTBEHHOCTH.
CpencTBa HHANBHAYAIN3AIUH IOPUINIECKHX JIUII, TOBAPOB, padoT, YCIIyT.
Turel TMIIEH3NPOBAHUS HHTEIJIEKTYalIbHONH COOCTBEHHOCTH M X IIPUMEHEHHE.

3.

4.

5.

6. CexpeThbl Mpou3BOJICTBA (HOY-Xay).

7.

8.

9.

10. PacueT neHsl JIMLEH3UH U BUJbI JIULIEH3HOHHBIX BO3HATPAXKICHUH.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIMETCHITHH MPOTrPaMMEBI
—  uaeHTHQUUUPOBATH  KOppeKkTHBIe | [IpUMepHBIe MpakTHUECKHE 3a0aHuUs IS 3aUeTa:
HOpMAaTHBHBIE JIOKYMEHTBI u | 1. B cBsI3u ¢ BBINOJIHEHHEM KOHKPETHOT'O 33JIaHus paboToaTelsl padOTHUK-UHXKEHEP B Hepabouee
METOIUYECKHE Marepuasl, | BpeMs 28 ceHts0ps 2016 r. paspaboTan ycTpOHCTBO JUIsl CIlyTHUKOBOTO MOHUTOPHHI'a MECTOIOJIOKEHUS
perymupyromime HPOLIECCH | TPYIIT M OTAENBHBIX JIFOJEH, 0 4eM MMCEMEHHO YBeIOMHI paboToaarens. Pabotonarens HU4ero
KOMMEPIHATH3AIAH CJIOKHBIX | PaOOTHHKY IO TIOBOY 3TOH pa3paboTku He coobmian, a 24 gespaist 2017 r. moan B OTHOIIICHUH HEe B
TEXHOJIOTHA, TeXHoJIornueckoro | PocmateHT 3asBKy Ha BbIIady ITaTEHTA Ha MOJIE3HYIO MOJIEIb, YKa3aB pa0OTHHIKA B KAYECTBE aBTOPA U
NpeANPUHUMATENBLCTBA W YIPABJIEHUs | BBIILUIATHB €My BO3HAIPaXKAEHUE, OTOBOPEHHOE B TPYJOBOM JIOrOBOpE. BriocieIcTBUY aTEHT
HMHHOBAIMOHHBIMU NpoeKTaMu, | PabOTONATENIO Ha 3Ty MOJIE3HYI0 MOZEIb ObLI BBIJaH, pab0TOAaTeNlb NPHHA UCKIIIOUUTEIEHOE IIPaBO Ha
YMeThb MIPUMEHS T UX; Hee K OyXrairepckoMy y4deTy U IpedoCTaBUII IPABO €€ UCIO0Ib30BaHUs CBOEMY ITapTHEPY, KOTOPHII
HayaJ IIPOU3BOJICTBO TAKUX YCTPOHCTB. BrIsicHUTE, BIpaBe I HHXKEHEP OCIapUBaTh BhIJaUy MATEHTA U
TpeboBaTh OT pabOTOAATENI KOMIIEHCAIMI 32 HapyLIEHHE UCKITIOUNTEIBHOTO IpaBa HHKeHepa Ha
JAHHYIO pa3paboTKy.
2. CoTpyIHHK, pabOTalOIHi B KOMIIAHUH IO TPYAOBOMY JIOTOBOPY, [0 CBOEH HHUIIMATUBE B padbouee
BpeMsl HAPUCOBAJI [T HEee JIOTOTHII (aBTOPCKOE Mpou3BecHue — 00beKT rpaduku). Co3maHue
JIOTOTHUIIOB B TPYIOBEIE 00s3aHHOCTH COTPYJHHUKA HE BXOIWIO. JIaHHBIN JIOTOTHIT KOMITAHHS
3apeTUCTPHPOBAJIA B KAYeCTBE M300Pa3UTEIIFHOTO TOBAPHOTO 3HAKA U IOJIYYHIIa COOTBETCTBYIOIICE
CBUJICTENILCTBO. BRIAICHUTE, CMOXKET JIK InU3aifHep TpeOoBaTh OTMEHBI PETHCTPAIIUH JAHHOTO 3HAKA.
— HaBblKamMu  uaeHTHukamun 1 | KoMiekcHoe 3amanue mo pa3paboTKe MpeanpuHAMATENIbCKOTO IPOEKTA U €r0 NPE3eHTalNH:
NpYMEHEHHS KOPPEKTHBIX HOpMaTHBHBIX | Paspaboraiite u copmupyiite PPT-npesenTampro Baiero ckBO3HOro MpoeKTa 1o CIETYFOIMM MyHKTaM:
JOKYMEHTOB u METOJMUECKUX | - «HEMaTepHalbHbIC aKTUBEI U OXpaHa MHTEIUICKTyaIbHON coOcTBeHHOCTIY (IP- cTparerus mpoekTa — criocoOsI
Bnaners MATEPHANOB, PEryIUPYIOMIHX HPOLECCH | 3ALIMThI MHTELIEKTYIbHON COOCTBEHHOCTH); } §
KOMMEpPIHATH3AIIH CJIOKHBIX | - «BBIOOp MOIENH KOMMEPIIHAIM3AIH — TpaHC(ep TEXHOIOTHIA U JIMIICH3UPOBaHKUE, CTAPTAIl, KOMMEPUYECKHI
TEXHOJIOTHUA, texnosornueckoro | HUOKP» (obocHOBaHME paroHAIBHOCTH BBIOOPA MOJIENH KOMMEPIHATH3AINH).
MpEeANPUHUMATEIbCTBA W YIPABJICHUS
WHHOBAIMOHHBIMU MPOCKTaAMH;
OK-7 CIOCOOHOCTBIO MO/IEPKUBATH JIOJIKHBIH YPOBeHb (PM3HYECKOii MOATOTOBJEHHOCTH /sl o0ecneyeHusl MOJTHOUEHHOI cOMATbHOI U NpodeccuoHANIbLH 0if
JAeATeJbHOCTH
3HaTh - OCHOBHBIE CPEJICTBA U METOBI Ilepeuenv meopemuueckux 60npocos K 3auemy Odusnueckas KylIbTypa

(hU3UIECKOr0 BOCIIUTAHMS, AaHATOMO-
(U3NOTOTHYECKUE OCOOCHHOCTH
OpraHM3Ma U CTCTICHb BIUSHUSL
¢du3nyecKknx ynpaxHeHHH Ha paboTy
OpTaHOB M CHCTEM OPTaHH3Ma;

- OCHOBHBIC CPEJICTBA U METOJIBI
(hU3UYECKOr0 BOCIUTAHKSI, OCHOBHBIC
METOIMKH [TAHUPOBAHUS
CaMOCTOSITENBHBIX 3aHATHH T10

1. [laiiTe onpeenieHne MOHATHIO «PU3NIECKast KyJIbTypa» U PACKPOUTE €ro

2. Jlaiite omnpesienieHne OCHOBHBIM ITOHATHSIM T€OPHH (QU3HIECKOH KyJIbTYpBhl, €€ KOMIOHEHTaM.
3. Chopmynupyiite 1enb, 3aja4d U ONUIINATE (HPOPMBI OpraHU3aUH (HU3HUECKOTO BOCITUTAHHMS.
4. HazoBwure 3a/1au¥l (PU3NUECKOTO BOCIIUTAHUS CTY/ICHTOB B BY3€.

5. Ilepeunciure OCHOBHBIE KOMIIETEHIINH CTY/I€HTa, QOPMHUpYEMbIE B pe3yJIbTaTe OCBOCHHS
JUCHUIUIMHB] «Pu3ndeckas KyJIbTypay.

6. Hepeqncmne OCHOBHBIC Tpe60BaHI/IH, NPEABABIIICMBIC K CTYJICHTY B IIPOIICCCE OCBOCHUA
JAUCHUIIIINHBI «Dusnueckas KyJIbTYypa».

7. IlepeuncimTe OCHOBHBIE TpeOOBAaHNUS, HEOOXOANMBIE JJIs YCIIENTHOM aTTeCTAIllH CTYACHTa

U CTIOPT




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

(u3NIeCKOoil KyJIbType ¢ Y4CTOM
aHaTOMO-(PH3HOIOTUICCKUX
0COOCHHOCTEH OpraHn3Ma,

- OCHOBHbIE CPE/ICTBA U METObI
(U3MYECKOr0 BOCIUTAHMUS, OCHOBHBIE
METOUKH [UIAHUPOBAHUS
CaMOCTOSITENIbHBIX 3aHATHI 110
(bu3nYECKO KyIbType C Y4eTOM
aHaTOMO-(PH3HOIOTUICCKHUX
0COOEHHOCTEH OpraHu3Ma u
opranmuzanuu 302K, ¢ nenbio
YKPEIJIEHUS 300POBbs, ITOBLIIICHUS
ypOBHsI (PU3UUECKOHN MMOTOTOBICHHOCTH

(nonyqe}me «3aqua») o aucuuIinae «@uznueckas KYyJbTYypa».

YMmerb

- IPUMEHSTh HOJTyYeHHBIE
TEOpEeTHYECKHE 3HAHUs 110 OpPraHnu3aluu
U IJIAHUPOBAHUIO 3aHSITHUH 110
(bHU3NIECKOH KYIBTYpe aHaATOMO-
(U3NOTOTHYECKIX 0COOCHHOCTEH
OpraHu3Ma,

- IPUMEHATH TEOPETHYCCKHE 3HAHHUS 110
OpraHU3aLiK CAMOCTOSTEIEHBIX
3aHATHH C Y4ETOM COOCTBEHHOTO YPOBHS
¢u3nyecKkoro pa3BuTHs 1 HU3NUECKOIT
MOJITOTOBJIEHHOCTH;

-HCII0JIb30BATh TECTHI JIJIsI OTIPEIeICHUS
(U3MYECKOI TOATOTOBIEHHOCTH C
LETIbI0 OPTaHU3ALUHU CAMOCTOSTEIbHBIX
3aHSATHI 110 ONIPEIeTICHHOMY BHIY
CIIOpTa C 03JI0POBUTEIILHOM
HAaIPaBJICHHOCTBIO, JUIS TIOJITOTOBKH K
podeCCHOHAIBLHOM eSITeIbHOCTH

Iepeuenv 3a0anuii 0na 3auema:

1. Kakue meTozpl (pu3ndecKoro BOCIMTaHus Bl 3HaeTe? KpaTko omummure ux.
2. B ueM oTiMUMe IBUTaTENIbHOTO YMEHHS OT JIBUTaTEIbHOTO HABBIKA?

3. Ilepeuncnute OCHOBHBIE (PM3NUECKHE KauyecTBa, JaAHTE UM OINIpeeICHUs.

4. Kakue ¢popMbl 3aHATHI QU3UIESCKUME YIPAKHEHUSIMH BBI 3HaeTE?

5. YUro takoe ODII? Ero 3agaun.

6. B uem ortnmune ODIT ot cnenmanbHOM (HU3MUECKOH MOATOTOBKU?

7. Yto npeacTapiseT cob0i CIOPTUBHAS MOATOTOBKA?

8. Jly1s1 uero Hy KHBbI I0Ka3aTeIN HHTEHCUBHOCTH (DU3NUECKHUX HArpy30Kk?

9. Pacckaxute 00 »Heprosarparax OpraHH3Ma MpPH BBIIOJHEHWH HATPY30K B 30HAX PAa3INYHOU
MOIIHOCTH?

Bnanets

- CpPeACTBaMHU M METOJaMu (pU3NIECKOro
BOCIIUTAHHUS;

- METOJMKAaMU OpPTaHU3aIUU U
IUTAHUPOBAHHS CAMOCTOSATENbHBIX
3aHATHH 10 PU3MYECKOH KyIbTYpE;

- METOJMKAMH OpPTaHU3aINN
(U3KYJIBTYPHBIX U CIIOPTUBHBIX 3aHATHN
C Y9€TOM ypOBHS (PU3NIECKOI

3aoanus na pewenue 3a0au u3z npogeccuoHanrbHol 0OIACMU, KOMNIEKCHbIE 3A0AHUSL:
1. TITIPII B cucreme (pU3MUECKOTO BOCIIUTAHHS CTYICHTOB;

2. @axtopsl, onpenensaronye [IIPII ctyaenTos;

3. Cpenctsa [IIIDII cTyneHTos;

4. OCHOBBI METOIMKH CAaMOCTOSATENFHBIX 3aHATHH (PU3MUECKIMH yIIPaKHEHUSIMU;

5. MannBuayansHBIN BEIOOP CIIOPTA WIIM CHCTEM (PH3MYIECKUX YIpPaKHEHHUI.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl
MOJITOTOBJICHHOCTH U
podeCcCHOHANBLHOM NesITeNbHOCTH,
HaBBIKAMH M YMEHHUSAMH CAaMOKOHTPOJIS
3HaTh — OCHOBHBIC MTOHSATHUS u | Tecmosvie 6onpocowi: OJeKTUBHBIE KypChI IO
yYHUBEpCalbHBle  yueOHble  jeiicTBus | 1. ITokaszaTenem XOpOIIEro caMOUyBCTBUS ABIISETCA? (U3NYECKOH KyIbType
(perynsaTuBHEIE, MO3HABaTEeNbHbIC, | YKa3aHUE YUUTEIA U CTIOPTY

KOMMYHUKAaTUBHBIE) B  CIIOPTHUBHOM,
(U3KYIBTYpHOH, O3IOPOBUTEIBHON U
COLMATIBHON IPaKTHKE;

— ¢opMBl W BUAB (PE3KYIBTYPHOU
JeATEILHOCTH ULt OpraHH3alu
3I0pOBOrO 00pas3a J>KU3HH, AKTUBHOIO
OTJbIXa U JI0CYTa;

— 3HAaHUE TEXHUYECKUX IPUEMOB U
JIBUTaTEIbHBIX JEHCTBUM 0a30BBIX BUIOB

CIIOpTa;

— COBpEMCHHBIC TEXHOJIOTUH
VKPEIUICHHSI W COXPAaHCHUsS 3I0pPOBBS,
oiAep KaHus paboTtocnocobHOCTH,
NpODUIAKTUKH HpenynpesKICHUS

3a0osieBaHNi, CBS3aHHBIX C Y4eOHOHW H
IIPOU3BOJICTBEHHOH J€SITEIHHOCTHIO;
— OCHOBHBIE CIIOCOOBI CaMOKOHTPOJIS

WHAWBUIYaIBHBIX nokasarenen
3I0POBbSI, YMCTBEHHOW M (PU3NYECKOU
paboTocrocobHOCTH, (busnuecKoro
pa3BUTHS U PU3NYECKUX KAYECTB;

— TEXHHUKY BBITIOJTHEHHS
Bcepoccuiickoro (U3KYIBETYpHO-

CIOpTHBHOTO  Komiuiekca «[OTOB K
Tpyny u obopoHe» (komruiekc I'TO).

JKeNTaHUe 3aHUMAThCS CIIOPTOM
AHKETHPOBaHUE

ydeOHasl yCIeBaeMOCTh

2. C BO3pacTOM MaKCHMaJbHBIC MTOKA3aTEIH YaCTOTHI CEPACYHBIX COKpAIICHUI:
pactyT

HC MCHAKTCA

CHMXKAIOTCA

M3MEHSIOTCS 110 BpEMEHaM rojia

3. K10 B (hyTOOIIBHOIT KOMaH/Ie MOKET UTPaTh pyKamu?
6ex

thopsapn

TOJIKHUIIEP

xaBOEK

4. JIpDKHBIE TOHKH — 3TO:

Oer Ha JIBDKAX MO JVCTAHIIHA

CITYCK C TOPBI Ha JIBDKAX

Oer Ha JbDKaxX CO CTPEIbOOH

KaTaHue Ha JIbDKaX 32 OyKCUpOM

5. Kak onpenensite mynbc?

najbllaMH Ha apTepUH Y JIy4e3alsiCTHOTO CycTaBa

TS Ha ce0sl B 3epKaJIo

TIOJIOKUB PYKY Ha COJTHEUHOE CIJIETEHHE

C)KaB MAITBITBI B 3aMOK

6. O310pOBUTENBHAS TPEHUPOBKA TTO3BOJISIET TOOUTHCS:
MakcumanbHOro pacciabieHus

VYiydnienne GU3NIECKUX KauecTB

PexopaHBIX HA MEPOBOM YpOBHE CIIOPTHBHBIX PE3YJILTaTOB
Coxkparienus pabodero JHs

7. C KaKoro pacCcTOsHUS POOUBaeTCs MEHANBTH B (hyTOOIE?
013-X 110 5-TH METPOB

7 METpOB

11 metpoB

ot 15-tu 1o 20-Tu MeTpoB




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

8. B xakue CIOPTHBHBIC UTPBI UTPAIOT C MIIOM?
OwIThsp

OOJIBIION TEHHHC

OaJIMHUHTOH

KEPJIMHT

9. 'mpeBoii criopT — 3TO BHJ CIIOPTA, HATIPABJICHHBIH HA pa3BUTHE CIETYIONIINX Ka9eCTB:

CKOpPOCTHBIE KauecTBa

CHJIOBBIE CITOCOOHOCTH

KOOPAWHAIIMOHHBIC CITIOCOOHOCTH

rHOKOCTh

10. Kakue neficTBust MTpOKa pa3pelieHbl MpaBuiiamMu 6ackeroona?
0er ¢ MA9OM B pyKax

nepeaayy ¥ Opocku Msua

CTOJIKHOBEHHUSI, yIapbl, 3aXBaThl, TOJYKH, TOTHOKKH

Pa3ToOBOPHI C Cybeil BO BpeMs UTPEI

11. KakoBbI OTIMYUTENBHBIE YEPTHI COPEBHOBATEIBHON ACSITENLHOCTH?
HaJIM4He TeJICBU3HOHHON TPAHCIISIIIAN

BBISIBJIEHHME CUIBHEHIIIETO

mpeaBapuTeIbHOE HHYOPMUPOBAHHUE O COPEBHOBAHISX B ra3eTax
KpacuBasi (hopMa Ha CIIOPTCMEHAX

VYmMers

— HCIOJB30BATH MEKIIPEIMETHBIC
MTOHATHUS M YHUBEPCAJIbHBIC YUeOHEIC
nercTBUS (PEeTyIsITUBHEIE,
[I03HABaTEJIbHBIE, KOMMYHHUKAaTHUBHEIC) B
CHOPTHBHOM, (PU3KYIBTYPHOH,
03JI0POBUTENILHON U COI[MATBHOMN
MIPAKTHKE;

—  BBINOJHATH (PU3UUECKUE YIPAKHECHUS
pa3HO! (PYHKIMOHAIEHOM
HaTIPaBJICHHOCTH, UCTIOIH30BATh HX B
pexxuMe y4eOHOH B IPOU3BOICTBCHHOM
JIEATENILHOCTH C 1IEJbI0 MPO(UITAKTHKH
NepeyTOMIICHHSI U COXPaHEHUS BBICOKON
paborocnocobHOCTH;

— HCIHOJB30BATh Pa3HOOOpA3HBIE
(opMBI U BUAB! GU3KYIBTYPHOMH
JeSITeIbHOCTH JJIS1 OPTaHU3aIuU
3JI0pOBOTO 00pa3a )KU3HU, aKTUBHOTO
OT/IBIXA U JIOCYTA;

- BBIIIOJIHECHUEC HOPMATUBOB O6H16(1)PI3PI‘I€CKOI>1 IOATrOTOBJICHHOCTH,
- 3alI0JJHCHUC NTHEBHUKA CAMOKOHTPOJIA.

Hanpasnennocmos mecmos Kenwunvl | Myorcuul
Oyenka 6 ouxax
5 4 3 2 1 5 4 3
CropocmHo-cunosas
Nn0020MOBIEeHHOCTb
bez 100 m (cex) 15 16 17 17 1 13 13 14
7 ,0 ,0 9 8 2 8 o
7
Cunosas no02o0mosneHHoCms
Ioonumanue (ced) u onyckanue
mynosuwia U3  NOJONCEeHUs 60 50 40 30 2
Jledca, HocU 3aKpenieHbl, PYKU 0

3a 20110801l (pas)
THoomseusanue na nepekiadure

(pas):




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
— UCIOJIb30BATh 3HAHUS TEXHUUECKHX 00 80 k2
NIPUEMOB U JIBUTATEIbHBIX IEHCTBUI ceviue 80 k2
0a30BBIX BHIIOB CIIOPTa B UTPOBOH 1 15 12 9
COpPEBHOBATENFHON ICATEIIFHOCTH; 12 10 7
— aHaAIM3HMPOBATh U BBIACIATH Obwas sviHOCTUBOCHTD
3¢ PEKTUBHBIE TEXHOJIOTHN YKPEIUICHHS bez 2000m (mun.cex)
1 COXPAHEHHU: 310POBbs, IOANECPKAHUAL 0o 70 ke
paboTociocoOHOCTH, TPOPHUITAKTHKH ceviue 70 ke 10 10 11 11 1
MPEIYPEkKACHUS 3a00ICBAHUIA, Bez 3000m (mum.cex.) 1 5 1 5 2
CBSI3aHHBIX C Y4EOHOU U 00 80 ke 5 0 5 0 ,
NPOU3BOACTBEHHOMN JIEATENBHOCTHIO; cevie 80 ke 10 11 11 12 1
— aHaJIM3UPOBATH MHAWBHUIYabHBIE 3 2 5 A4 5 12 12 13
MOKa3aTesH 37[0POBbsI, YMCTBEHHOM U 5 0 5 0 1 ,0 3 N
¢usmaeckoit paborocmocobHOCTH, 3 0 5 0
(bu31MYECKOro pa3BUTHs M (PU3NIECKHX , 12 13 13
Ka4eCTB; 1 3 1 ie
—  BBINOJIHITH HOPMATHUBEI S 0 0 0

Bcepoccwuiickoro Gpu3KyIbTypHO-
CHOPTHBHOTO KoMIUIeKca «I'0TOB K
Tpyny u o6opone» (kommiekc ['TO).

Hopmatuss! o0medu3ndeckoit TOATOTOBICHHOCTH

IMpumepHas Temaruka pedepaToB

1. JInarao3 u KpaTkast XapakTepUCTHKa 3a00JIeBaHMs CTy/ICHTA.

2. Bimsinue 3a0051€BaHMs HA JIMYHYIO PAOOTOCIIOCOOHOCTH M CAMOYYBCTBHE.

3. MeauiuHCKHE NPOTHUBONOKA3aHUS TPH 3aHATHIX (DU3WYECKUMH YIPaKHEHUSIMH
JPYTUX CPEACTB (pU3NUECKON KYJIBTYpHI IIPU JAHHOM 3a00JIeBaHUH (IMarHo3e).

4. CocraBiieHHe ¥ 000CHOBaHUE WHIMBHYAIbHOTO KOMIUIEKCA (PU3NYECKUX YIPaKHEHUH U IOCTYITHBIX
CpeAcTB (GU3NIECKOM KyNbTypHI (C yKa3aHHEM IPUMEPHON T03UPOBKH).

5. dusnueckas KyJiabTypa B 00LIEKYJIbTYPHOU U TPO(ECCHOHAIBHOI MOr0TOBKE CIIEIHAINCTA.

6. dusnueckas KyJabTypa U CIOPT Kak colMalibHble ()eHOMEHBI 00IIeCTBa.

7. OCHOBBI 3JOPOBOTO 0Opa3a KU3HH.

8. O6uras ¢pu3ndeckas u crielaibHas MOJrOTOBKA B cUCTeMe (PU3NUECKOTO BOCITUTAHMS.

9. OCHOBBI 03JJOPOBHUTENLHOM (HU3NUECKOI KYJIBTYPHI.

10. OOmIre MoI0KEHSI, OPTaHU3AIMS U CYJCHCTBO COPCBHOBAHMIA.

11. JIonMHT 1 aHTUIOIUHTOBBIA KOHTPOJIb.

12. Maccax, KaKk CpeICTBO PeaOHINTAIUH.

13. Jleuebnas pusudeckas KyJabTypa: CpEeACTBA M METOIBI.

14. TlogBmxHAsA UTPa, KaK CPEIACTBO U METO/ (U3NIECKOTO Pa3BUTHSL.

15. TectupoBanue ypoBHsI (HPU3NIECKOTO PA3BUTHUS CTYICHTOB.

16. CoBpemeHHBIE TTIPOOIEMBI (HPU3NIECKOI KYIbTYpHI U CIIOpTA.

U NPUMEHEHUE

17. Kommreke I'TO: ucTopust 1 COBPeMEHHOCTh




CTpyKTypHBII

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT

JNIEMEHT 00pa3oBaTeIbHOM
KOMIETEHIIUH IPOrPaMMBI
Braznets — MPaKTHYCCKHMH HABBIKAMHU

HCTIONB30BaHUs PETYISTUBHBIX,
MTO3HABATENIbHBIX, KOMMYHHKAaTHBHBIX
JEHCTBUI B CIIOPTUBHOM,
(GU3KYIBTYpHOH, 03T0POBUTEIHHOMN H
COLIMAJIHOM NPaKTHUKE;

— HaBBIKAMH HCTIOJIb30BAHUS
(u3MIecKUX yIpakKHEeHIH pa3HOit
(YHKIMOHANEHON HANIPaBICHHOCTH B
pexuMe y4eOHOH 1 IPOU3BOICTBCHHOM
JICATENILHOCTH C 1IEJIbI0 MPO(UITaKTHKH
NepeyTOMJICHHSI U COXPaHEHUS BBICOKOH
PpaboTOCIOCOOHOCTH;

— TPaKTHYECKUMH HABBIKAMHU
UCTIONB30BAHMS Pa3HOOOPa3HBIX (HOPM U
BU/IOB (DPM3KYIBTYPHOH JIEATETBHOCTH
JUTSL OpraHU3auy 30pOBOT0O 00pasa
KWM3HHU, aKTUBHOTO OT/IBIXA M JOCYTA;

— TEXHWYECKHMH NPHEMaMU U
JIIBUTATENBLHBIMU IEHCTBUSIMH 0a30BBIX
BUOOB CIIOPTA, HABbIKAMU AaKTUBHOT'O
NIPUMEHEHHUS UX B UTPOBOM U
COPEBHOBATEIBHOM /1€ TENBHOCTH;

— HaBBbIKaMHU HCIIOJIb30BAHUA
COBPEMEHHBIX TEXHOJIOT U YKPEIUICHUA
1 COXPAHEHUs 3I0POBbsI, TOAECPIKAHNS
paboTocnocoOHOCTH, TPOPUITAKTHKH
IIpeAynpexaeHus 3a00IeBaHuUM,
CBSI3aHHBIX C Y4eOHOU U
TIPOMU3BOJICTBEHHOH JEATETbHOCTHIO;

— OCHOBHBIMH CTIOCOOaMH
CaMOKOHTPOJIA HHAUBUIYaJIbHBIX
[10Ka3aTesel 310pOBbsl, yMCTBEHHON U
(usnueckoit paboToCIOCOOHOCTH,
(U3NIECKOT0 pa3BUTHA U PU3UUECKUX
Ka4ecTB;

— HaBBIKAMU MOATOTOBKU K
BhINONHEHHIO Beepoccuiickoro
(HU3KYIBTYPHO-CHOPTUBHOI'O KOMILIEKCA

Hopmatussr VI crynenn BOCK I'TO ans Mmyx4un

* MHHUCTEPCTEO CIIDPTA s
POCCHRCHIA DENEPAUMH mogma nomnaec ;
HopmaTss: Honwiranmi (Tecros)

«afoTon x TpyAy M oSoposes (TTO)

V. CTYNEHb
(Boapactsan rpynna ot 18 no 29 ner)*
|

Hopsatmou

or 18 no 24 ner or 25 no 29 ner

Wensiranun (recred)
M o e | e | e | e | e

OGRIATENLHBIE HENBITANWA (TECTo)
Ber wa 30 M () 48 4.6 43 54 50 46

nnw Ber Ha 60 m (c) 50 E6 78 95 9.1 832
wnw Ger va 100 m () 144 141 131 15,1 148 138

Y]

Bar Ha 3000 M (Mus, €] 14.30 1340 12.00 1500 14.40 12.50

ToaTAEarme W2 BnCa Ha
SLICOKOR NEPERNATMHE 10 12 15 7 g 13
(konmsecrao pas)

w

i CrBaRNE 7 AT BaRE Py
8 yNOpe NExa KA nomy
(konrHECTED pas)

W DEIROK THPK 16 KT
eonmeaso el n 25 £ 19 3 40

Haknow enepéa 13 nancmesks
Cron va rumkacTueckd ceake| 46 8 413 45 47 11
(T ypoBHA Crambs - o)

Mcnsiranua (recroi) no swibopy
- | Henkcumein Ber 3x10 m (c) 80 77 71 82 9 74

w

Tpeskak @ Ay ¢ pasbera ) | 370 380 430 - - -

WM MPLDROK B SIMHY € MECT
[Tonukom AEyMR Horamm (ch)

|

210 225 240 205 210 235

Mea B
s N R

Hopwmarusst VI ctynenn BOCK I'TO mns sxeHImH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

«["0TOB K Tpyay 1 000poHE» (KOMILIEKC
I'TO).

s smcTepcTBD CrIOPTA
POCCHACHOR DENEPALIMM

VI.CTYTEHB
(eo3pacThan rpynna ot 18 o 29 ner)*
LLMHbBI
Hopmarues:
o1 18 go 24 ner o1 25 go 29 ner
:ﬂ: Mcnemanmn (TecTe)
A (€ | & |6 |6k |6
a s a = = a
OBA3ATENLHBIE HCNBITAHKA (TECTH)
Ber va 50 1 ¢} 59 57 51 04 6,1 54
1. umsa Ger wa 60 m ¢} 105 10,5 95 112 107 29
wnw Ber wa 100 M i) 178 174 164 188 18,2 17,0
2. | Ber Ha 2000 m (MU, C) 13.10 1230 10.50 14.00 13.10 11.35
Moarsreaqmne Mz BUCE NExa Ha
HM3KDA NEpeknamme 90 oM 10 12 18 3 11 17
{wonmsecran paz)
o [ cvBare s paarBane pyx
& yriope néwa Ha nomy 10 12 17 9 11 16
{kamsiecTeo pa3)
Haknon enepén, n3 noncmenns
4, | €708 HA FHMHACTHHECKDRA CKaMBE +8 +11 +16 7 +9 +14
o7 ypoRHA Cramun — o)
Wenbiranma [TecTel) no swbopy
5. |MenHounsii Ger 3x10 M (c) 90 a8 8.2 93 9.0 87
Tpeikas B anwsy ¢ pasbiera o) | 270 290 320 - - -
&. [unu npLisok B QHHy © mecTa i
simie Sl WETaym (E) 170 180 195 165 175 190
NognsMaHne TYNOBHLWE M3
7. |onomennn niwa Ha Chnwe 32 35 43 24 29 Lo
[{onsmecto paz 3a 1 Muw)

TecThl MPOMEKYTOUHOTO KOHTPOJIA (PU3MUECKOM NOATOTOBIEHHOCTH CTYJICHTOB 1-4 KypcoB

CIICMUAJIBHOT'O MCIUIIMHCKOTO OTACICHHUA (IOHOH.[I/I)

OreHka
1/mKOHTPOTBHBIE YIIPaXXHEHUS 5 7 3 > 1
1. [Ber 30 M (cek) 55 5,9 6,3 6,7 7,1
2. [12-muHyTHBIN Oer (M) 2100 1950 1800 1500 1200
[MpboKKH B ATHHY ¢ MecTa (CM)
WK TIpUCENIaHKe Ha 2-X HOTax 230 220 210 200 190
3. [T CTYIGHTOB C OMYIICHUEM
BHYTPECHHUX OPTaHOB (KOJ‘I-BO 70 60 50 40 30
pa3)
4 [MoarsruBanue B BUCe (KOJI-BO 8 6 4 2 1
pa3)
[TogHuMaHue TyJIOBUINA U3
5. [momoskeHMs IeKa Ha CITHHE, 40 30 20 10 5
HOTH COTHYTHI B KOJICHSX, PYKH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

3a TOJIOBOM(KOJI-BO pa3)

Hakion Briepen, cTos Ha
TMMHACTHYECKOI CKaMelke,
6. [HOTH MpsIMbIE HA IIUPUHE 5
ctynHU. [Tanbmsl pyk HIKE HIIH
BEIIIIE YPOBHS CKaMEHKH (CM)

+5

+10

+15

[Tpumedanue: I CTYACHTOB € YePEITHO-MO3TOBOH TpaBMO# mwiti Muomnueii ceoime — 8D ymp. 5
UCKIIFOYAeTCsl, IPBDKOK B [UIMHY C MECTa 3aMEHSCTCS IIPUCETaHHCM.
JIJIs CTYA@HTOB € TIOPOKOM cepra ymp. 1 uckimrodaeTcs, a yup. 2 BeimoiHseTcs B 00beme 70% ot

MNPUHATBIX HOPM.

TecThl MPOMEKYTOUHOTO KOHTPOJIA (PHU3MYECKOM OATOTOBIEHHOCTH CTYJICHTOB 1-4 KypcoB

CHENHANTBbHOT0 MEAULIMHCKOTO OTENICHUS (JIeBYIIKN)

Ornenka

/| KoHTposbHBIE yIpaKHEHHS

3

1. |Ber 30 M (cek) 6,4

7,0

7,4

7,8

8,3

2. [L12-muByTHBIH Oer (M) 1200

1050

900

600

300

[IpbpKKM B ATHHY ¢ MecTa (CM) 160
181854

150

140

130

120

puceIaHue Ha 2-X HOTrax JUist

" [CTYZIEHTOB C OMYyILEHUEM

BHYTPEHHUX OPraHoB (KOJ-BO
az)

50

40

30

20

10

Crubanue u pasrubaHue pyK B
4. [MOO)KeHAH JIeXKa Ha )KUBOTE 50
(xomn-BO paz)

40

30

20

10

[MogHMMAaHUE TYJIOBHIIA U3
[OJIOXKEHHUS JIe)Ka Ha CITUHE,

" [HOTH COTHYTHI B KOJICHSX, PyKH
Ba roJI0BOI (KOJI-BO pa3)

30

20

15

10

Haxnon Bnepen, cTost Ha
TMMHACTHUECKON CKaMenKe,
6. [HOTHW MpsIMbIe HA IIUPUHE 10
cTymHHU. [1abibl pyK HUOKE UITH
BBIIIE YPOBHS CKaMEHKH (CM)

+5

+10

[Tpumeyanue: A7l CTYACHTOB C Y€PETHO-MO3rOBOM TpaBMOM mitn Muonueit ceeime — 8D ynp. 5
UCKJIIOUAETCA, IPBDKOK B JUIMHY C MECTA 3aMEHSIETCSA MPUCETaHUEM.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
Jlnist cTyIeHTOB ¢ HOpOKOM cep/na ynp. 1 uckimodaercs, a ynp. 2 BeinonHsiercst B oobeme 70% ot
MPUHATBHIX HOPM.
3HaTh — OCHOBHBIE TIOHSTHUS U TecToBbIE BOIPOCHI: AZanTHBHBIE KYpPCHI 110

YHUBEpCaJIbHbIC YUeOHBIC ICHCTBHS
(perynaTUBHBIE, TO3HABATEIBHEIC,
KOMMYHUKAaTHBHBIE) B CIIOPTUBHOM,
(GU3KYIBTYpHOH, 03T0POBUTEIHHON 1
COLMATIBHON IPaKTHKE;

— (dopMBI ¥ BUIBI PU3KYIBTYPHOI
JIeATEILHOCTH JUIsl OpraHn3aluu
3I0POBOT0 00pa3a XKU3HU, AKTUBHOT'O
OTJbIXa U JI0CYTa;

— 3HAaHUE TEXHUYECKUX IMPHEMOB U
JIIBUTATEILHBIX NEHCTBUI 0a30BBLIX BUIOB
cropra;

— COBpPEMCHHBIE TEXHOJIOTHH
YKPEIUICHNSI B COXPAHEHHUS 310pOBb,
moaepkaHus paboTOCIIOCOOHOCTH,
TPOQHIAKTUKY MPEAYTIPEXKICHHS
3a00JIeBaHN, CBSI3aHHBIX C y4COHOU U
MIPOM3BOJICTBEHHO# JIEATEIbHOCTHIO;
— OCHOBHBIE CIIOCOOBI CAMOKOHTPOJISI
MHIIMBHIYaJIbHBIX TTOKa3aTeneit
3I0POBbsI, yMCTBCHHOM 1 (hU3UUECKOM
paboTococoOHOCTH, PU3NUECKOTO
pa3BUTHS U PU3NYECKUX KAYECTB;

— TEXHHUKY BBITIOJHEHHUS
Bcepoccwuiickoro Gpu3KyiIbpTypHO-
CHOPTHBHOTO KoMIuIeKkca «I'0ToB k
Tpyny u obopoHe» (komruiekc I'TO).

1. IToka3arenem XOpoILIEero CaMOYyBCTBUS SBISIETCS?
yKa3zaHUE YIUTeIs

JKeNTaHUe 3aHUMAThCS CIIOPTOM

AHKETHPOBaHUE

ydeOHasl yCIeBaeMOCTh

2. C BO3pacTOM MaKCHMaJbHBIC MTOKA3aTEIH YaCTOTHI CEPACYHBIX COKpAIICHUI:
pactyT

HC MCHAKTCA

CHMXKAIOTCA

M3MEHSIOTCS 110 BpEMEHaM rojia

3. K10 B (hyTOOIIBHOIT KOMaH/Ie MOKET UTPaTh pyKamu?
6ex

thopsapn

TOJIKHUIIEP

xaBOEK

4. JIpDKHBIE TOHKH — 3TO:

Oer Ha JIBDKAX MO JVCTAHIIHA

CITYCK C TOPBI Ha JIBDKAX

Oer Ha JbDKaxX CO CTPEIbOOH

KaTaHue Ha JIbDKaX 32 OyKCUpOM

5. Kak onpenensite mynbc?

najbllaMH Ha apTepUH Y JIy4e3alsiCTHOTO CycTaBa
TS Ha ce0sl B 3epKaJIo

TIOJIOKUB PYKY Ha COJTHEUHOE CIJIETEHHE

C)KaB MAITBITBI B 3aMOK

6. O310pOBUTENBHAS TPEHUPOBKA TTO3BOJISIET TOOUTHCS:
MakcumanbHOro pacciabieHus

VYiydnienne GU3NIECKUX KauecTB

PexopaHBIX HA MEPOBOM YpOBHE CIIOPTHBHBIX PE3YJILTaTOB
Coxkparienus pabodero JHs

7. C KaKoro pacCcTOsHUS POOUBaeTCs MEHANBTH B (hyTOOIE?
013-X 110 5-TH METPOB

7 METpOB

11 metpoB

ot 15-tu 1o 20-Tu MeTpoB

(U3NYECKOH KyIbType
1 CIIOPTY




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

8. B xakue CIOPTHBHBIC UTPBI UTPAIOT C MIIOM?

OwIThsp

OOJIBIION TEHHHC

0aIMHHTOH

KEpJIMHT

9. I'mpeBoii criopT — 3TO BUJ CIIOPTA, HAIIPABJICHHBIN HAa Pa3BUTHE CIACAYIOLIUX KAaueCTB:
CKOpPOCTHBIE KauecTBa

CHJIOBBIE CITOCOOHOCTH

KOOPAWHAIIMOHHBIC CITIOCOOHOCTH

THOKOCTh

10. Kakue neficTBust MTpOKa pa3pelieHbl MpaBuiiamMu 6ackeroona?

0er ¢ MA9OM B pyKax

nepeaayy ¥ Opocku Msua

CTOJIKHOBCHUA, yI[apI)I, 3aXBaThl, TOJIUKH, ITOJHOXKHU

Pa3ToOBOPHI C Cybeil BO BpeMs UTPEI

11. KakoBbI OTIMYUTENBHBIE YEPTHI COPEBHOBATEIBHON ACSITENLHOCTH?
HaJIM4He TeJICBU3HOHHON TPAHCIISIIINN

BBISIBJIEHHME CUIBHEHIIIETO

mpeaBapuTeIbHOE HHYOPMUPOBAHHUE O COPEBHOBAHISX B ra3eTax
KpacuBasi (hopMa Ha CIIOPTCMEHAX

VYmMers

— HCIOJB30BATH MEKIIPEIMETHBIC
MTOHATHUS M YHUBEPCAJIbHBIC YUeOHEIC
JeUCTBHUS (PETYJISTHBHBIE,
MO3HaBaTeNbHbIE, KOMMYHUKATUBHbIC) B
CHOPTHBHOM, (PU3KYIBTYPHOH,
03JI0POBUTENILHON U COI[MATBHOMN
MIPaKTHKE;

—  BBINOJHATH (PU3UUECKUE YIPAKHECHUS
pa3HO! (PYHKIMOHAIEHO
HaTIPaBJICHHOCTH, UCTIOIH30BATh MX B
pexxuMe y4eOHOH B IPOU3BOICTBCHHOM
JIEATENILHOCTH C 1IEJbI0 MPO(UITAKTHKH
MepeyTOMJICHHSI U COXPAHEHHUS BHICOKOH
paborocnocobHOCTH;

— HCIHOJB30BATh Pa3HOOOpA3HBIE
(opMBI U BUAB! GU3KYIBTYPHOMH
JeSITeIbHOCTH JJIS1 OPTaHU3aIuU
3JI0pOBOTO 00pa3a )KU3HU, aKTUBHOTO
OTJIBIXA U JIOCYTA;

- BEITTOJITHEHNE HOPMAaTHUBOB 00IEPHU3NIECKON TTOIrOTOBJICHHOCTH;

- 3aII0JTHEHHE THEBHUKA CAMOKOHTPOJIS.

[pumepHas temaruka pedepaToB

1. JInarHo3 u KpaTkasi XapakTepUCTHKa 3a00JI€BaHHsI CTY ICHTA.

2. Biiusinue 3a0oneBaHus Ha TUYHYIO PAOOTOCTIOCOOHOCTH M CAMOYYBCTBUE.

3. MeauIMHCKHE NPOTUBONOKA3aHMsI IPH 3aHATUSIX (U3MIECKUMH YIPAKHEHUSIMH U IPUMEHEHHE
JIPYTHX CPEACTB (PU3NIECKOI KYIbTYpHI IIPHU JAHHOM 3a00JIeBaHUH (IIHarHO3e).

4. CocTaBneHue 1 060CHOBaHHME MHINBUAYAIFHOIO KOMITIEKCA (PU3NIECKUX YIPAKHEHUH 1 TOCTYIHBIX
cpeacTB (hU3NUECKOl KyJIBTYpHI (C yKa3aHHEM NPUMEPHOI JO3UPOBKH).

5. ®dusnyeckas KylIbTypa B 0OLIEKYJIbTYPHOH U MPO(eCCHOHATIBHOM OATOTOBKE CIICIIHAINCTA.

6. dusnueckas KyabTypa U CIOPT KaK colnalibHble (PeHOMEHBI 00IIeCTBa.

7. OcHOBBI 3710pOBOTO 00pa3a >KH3HH.

8. O0mas ¢pusnyeckas 1 CrienuaIbHas MOJroTOBKa B CHCTEME (PU3NYECKOTr0 BOCTIUTAHMUSL.

9. OCHOBBI 0310POBUTEIBHON (pH3MIECKON KYIBTYPHI.

10. O6mue mooKeHHsI, OPTaHU3AIMS U CYAEHCTBO COPEBHOBAHH.

11. JlomuHT ¥ aHTHIOTTMHTOBBIA KOHTPOJIb.

12. Maccax, Kak CpeJICTBO peaO TUTAIIIH.

13. JleuebHas pusnueckas KyJabTypa: CpEACTBA M METOMBI.

14. TlopBrxHAsA Urpa, KaK CPEACTBO U METO (PU3NIECKOTO PA3BUTHSL.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

— UCIOJIb30BATh 3HAHUS TEXHUUECKHX
NIPUEMOB U JIBUTATEIbHBIX IEHCTBUI
0a30BBIX BHJOB CIIOPTA B HTPOBOH 1
COPEBHOBATEIIHHON EATEIBHOCTH;

— aHAIM3MPOBATH U BBIACIATH

3¢ P eKTHBHBIC TEXHOJIOTHH YKPETUICHUS
U COXPaHEHUS 30POBBsI, TOANCPIKAHNS
paboTociocoOHOCTH, TPOPHUIAKTHKH
npeaynpexaeHus 3a00eBaHui,
CBSI3aHHBIX C Y4EOHOU U
HpOI/ISBO}ICTBeHHOﬁ JACATCIIbHOCTBIO,

— AaHAJIM3UPOBATHL UHAUBUAYAJIbHBIC
II0Ka3aTesu 310POBbs, YMCTBECHHOU U
¢usmaeckoit paborocmocobHOCTH,
(U3MIECKOro Pa3BUTHA M PU3UIECKUX
Ka4ecTB;

— CaMOCTOSTENIBHO BBITIONHATD U
KOHTPOJIMPOBATH BHITIOJTHEHHE
Bcepoccwuiickoro Gpu3KyIpTypHO-
CHOPTHBHOTO KoMIuiekca «I'0ToB Kk
Tpyny u o6oponey (kommiekc ['TO).

15. TectupoBanue ypoBHs pU3NYECKOTO PA3BUTHS CTYICHTOB.
16. CoBpemeHHbIe IPOOIEMBI (HU3NUECKOI KYJIBTYPBI U CIIOPTA.
17. Kommurexe I'TO: uctopus n cOBpeMEeHHOCTD

Bnanets

— MPaKTUYECKHMHU HaBBIKAMU
HCTIONB30BaHUs PETYIATHBHBIX,
MT03HABATENIBHBIX, KOMMYHUKaTHBHBIX
JIEHCTBUH B CIIOPTUBHOM,
(GU3KYIBTYPHOH, 037I0POBUTEIHHON 1
COLIMAJILHOM IIPaKTHUKE;

— HaBBIKAMU HCIOJIb30BaHUS
(u3NIeCcKUX yIpakKHESHUH Pa3HOi
(YHKIIMOHAIEHO HAIIPABIEHHOCTH B
pexxuMe y4eOHOH u IPOU3BOICTBCHHOM
JIEATEILHOCTH C 1IEJbI0 MPO(UITAKTHKH
NepeyTOMIICHHSI U COXPaHEHUS BBICOKOMN
paborocnocobHOCTH;

— MPaKTHYECKUMHU HaBBIKAMHU
HCTIOIB30BaHUs pa3HOOOpa3HBIX (GOpM H
BHIOB (DU3KYJIBTYPHOH JIEATETBHOCTH
JUTS OpTaHU3AIHMH 37I0POBOT0 00pasa
JKHM3HH, aKTUBHOTO OT/bIXa U JOCYTa;

TecThIIPOMEKYTOYHOTOKOHTPOJISI (U3 HYECKONITOrOTOBJICHHOCTHCTY ACHTOB | -4KypCOBC HapyLICHUSIMA
ciyxa:

Hopmaruser VI crynenn BOCK I'TO ans Mmyx4un




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

— TEXHUYECKUMH IPHEMaMH H
JIBUTATENbHBIMU JICHCTBHAME 0a30BBIX
BHUJIOB CIIOPTA, HABBIKAMH AKTHBHOTO
NPUMCHEHHUS UX B UTPOBOH U
COPEBHOBATEIBHOM AEATEIFHOCTH;

— HaBBIKAMH UCIIONB30BAHUSA
COBPEMEHHBIX TEXHOJIOTHH YKPEIUICHHS
U COXPAHCHUS 310POBbsL, TOJICPIKAHU
paboTocrocoOHOCTH, TPOGUITAKTHKN
MPEIYPEkKACHUS 3a00ICBAHUIA,
CBSI3aHHBIX C Y4EOHOU U
MIPOM3BOJICTBEHHOH J€ATELHOCTHIO;

— OCHOBHBIMH criocobamu
CaMOKOHTPOJISI HHIUBHAYaTbHBIX
noKasarelnel 310pOBbs, yMCTBEHHOH 1
¢u3mgeckoit paborocmocobHOCTH,
(HU3UIECKOr0 Pa3BUTHA U (PH3UIECKHUX
Kay4eCTB;

— HaBBIKAMH HOATOTOBKHU K
BBINOIHEHUIO Beepoccuiickoro
(U3KYIBTYPHO-CIIOPTUBHOT'O KOMILIEKCA
«["0TOB K Tpyay 1 000poHE» (KOMILIEKC
I'TO).

* MHHUCTEPCTEO CIIDPTA
POCCHACHIN EREPAIMH

«afoTon x TpyAy M oSoposes (TTO)

V. CTYNEHb
(Bo3pacTias rpynna ot 18 ao 29 net)*

Hopsammst
or 18 no 24 ner or 25 no 29 ner
"f Weneimanun (recrei)
b/
. H S = a a
OGRIATENLHBIE HENBITANWA (TECTo)
Ber ua 30 M (g 48 46 23 5.4 50 45
1. | Ber wa 60 m i) 50 B 78 95 a1 82
i Ber va 100 m (1] 144 14,1 13,1 15,1 148 138
2. | Ber wa 3000 m (i ) 1430 | 1340 1200 | 1500 | 1440 | 1250
TloaTAMEaH®RE 43 BACE Ha
SLILOKOR MEPEKNAHE 10 12 15 7 3 13
(kanwsecTso pas)
3 [P criEae v pasriante py
~ | @ ynope néa wa nomy 18 32 44 22 5 39
(kanrecTeo pas)
WM DEIBDK THPM 16, KT
eonmeaso el n 25 £ 19 PH] 40
HaknoH Enepén n3 NONCMEHHRA
4. | cron Ha umsacTUIECKDH Crasbe 46 +8 413 45 +7 +12
(0T ypoBHA CHaMEH — M)
Mcnsiranua (recroi) no swibopy

w

Yenreansin Ser 3x10 M ()

B0

77

71

82

Mpsokok 8 AnuHy ¢ pasiera (o)

370

380

430

|

W PLIOK B FTMHY € MECTa
Tonikom myss Horake (cH)

210

225

240

205

MeTaHie COPTHEHOM CHApAAa
secam 7001 (M)

33

17

33

Hopwmatues VI crynenn BOCK I'TO st sxeHIuH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

A womcepcTao CroT
POCCHACHOR DEMEPALHH

VI. CTYTNEHB
(ecapacThana rpynna ot 18 no 29 ner)*
IWHHbI
Hopsarues:
o1 18 a0 24 ner ot 25 o 29 ner
::' Wensimanmn (recTed)
S (€ | Eh | 6N | & | 6
a a a = a s
DEAIATENLHBIE HCNBITIHWA (TECTH)
Ber va 30 (€] 59 5.7 51 64 61 54
1. fnnw Ger wa 60w [c) 105 105 95 112 10,7 9.9
wnw Ber va 100 m (c) 178 174 164 188 182 170
2. | Ber va 2000 # (Mue, ) 13.10 1230 10.50 14,00 13.10 11.35
MoaTArkeaHwse W2 BUCE NERa HA
Hizkai nepeknzmHe 30 cn 10 12 13 3 11 7
[konnsecran paz)
o [P ovBere v paarvBanne pyx
2 ynope néxa #a nany 10 12 17 9 11 6
(komeCTES paz)
Haknou enepéa, n3 noncmeHns
4, | CTOA HA MMMMICTHYBCKONR CraMbe +8 +11 +16 +7 +9 +14
(o7 ypoRHA Cramun — o)
Wenbiranua (rectoi) no swbopy
5. |HenHonHsIR Ber 3310 M ic) 90 88 8.2 93 9.0 87
Mpsoiak 8 ey ¢ pasbera e} | 270 290 320 - - -
&. [unu npLisoK B ATMHY C MECTa B
Ko et MOt (1) 170 180 195 165 175 130
MogHsmaHHe TENDBHLE M3
7. |Poncmenma nika Ha crune 32 35 43 24 29 L
(onsmecrao pas 3a 1 M)

TeCTLITeKyH.[eFOI/II/ITOI"OBOFOI(OHTpOJ'IiI(1)I/I3I/I‘IGCKOﬁHOZ[FOTOBJ'ICHHOCTI/ICTYZ[@HTOB1 -4 (IOHOH.II/I) JUIA JIAI C

HapYIICHUSIMA 3pCHUS (CIeTbie, CIIa00BUIAIIIE)

y K M Onenka
/11 OHTPOJIbHBICYIIPAKHEHUS ecsiI| g 7 3 > 1
1. IXoan0a (M) ek, Mait 2100 1950 1800 1500 1200
> [Mpucenannena2-xHorax(KoJu- oKT, MapT
BOpa3)
70 60 50 40 30
> TToaTsAruBaHue HA HU3KOM ek, Mai 5 6 1 > 1
mepexnanuue (FOnomm)

TecThITEKyIEerONUTOTOBOTOKOHTPOJII(DU3MUECKOHTIONTOTOBICHHOCTHCTYACHTORB | -4 (IEBYIIIKH) IS JTATY

C HApYNIICHUSIMHU 3peHHUS (CIenble, CIa00BUISTIINE)
n/n  |[KoHTpoJbHBICYIpaKHEHUS Mecsn Onenra
5 4 3 2 1
1. Xonpba (M) nex,mai 1200 1050 900 600 300




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMIIETEHI[UU MPOTrPaMMEBI

[IpuceganneHa2-xHorax(Ko-

2. R 5 ag)ﬂ ( OKT, MapT

P 50 40 30 20 10

[MoaTaruBannue Ha HU3KOM .

3. A nek,Maii B 4 3 2 1
mepeknaanHe (deBymkm)

TecThITEKyIETONNTOTOBOTOKOHTPOJISI(PH3HIECKOUIIOATOTOBICHHOCTHUCTY IEHTOB | -4KypCOBAIISAIIHIL C
HapyIIEHUSIMA OMTOPHO-ABHUTaTenpHOTO armmapata (JLI1) mpu moBpekJeHUSX HIKHAX KOHEYHOCTEH

1/T|KOHTPOJIbHBIE yIPAKHEH S Mecs Onerka
p yrp "5 4 3 2 1

Wi v

| [Hoarsrusanye Ha HU3KOH E[eK,Ma 6 4 3 > 1
nepeknaanHe (JeBymkn) 138
Wi "

p [Tonrsrusanye Ha HU3KOH Ik, Ma g 6 4 > 1
nepexnanuue (FOnomm) 151

TecThITeKyILErONUTOrOBOrOKOHTPOJISI(PU3HIECKOMIIOArOTOBJICHHOCTUCTY IEHTOB | -4KypCOBIIISIIHIL C
HapylIIEeHUsIMU OITOpHO-ABUraTenbpHoro annapata (JLIT) npu noBpexx1eHUIX BEpXHUX KOHEUHOCTEH

OreHKa
n/mKoHTpoIbHBICYIPaYKHEH ST Mecsin
5 4 3 2 1
i [Mpucenannena2-xHOTax(KOM-  [OKT, 40 20 b0 10 5
Bopa3) (FOHomIN) MapT
3 ITpucenanmena2-xHorax(kom-  [OKT, 20 b0 15 10 5
Bopas) ([leBymxm) MapT
3HaTh — poiab M 3HaueHHe  (U3UYECKOH | TecTOBBIE BONPOCHL: AJlanTHBHBIC KYPCHI 110
KYJbTYpPBI B npodeccronanbHoi | 1. TTokasareaeM XOPOIIErO CaMO4yBCTBHS SBJIAETCSA? (pusmyeckoil KyIbType
MOJrOTOBKE u JanbHEHIIEH | yKasaHUe YUUTENs U CopTy
NeSITeIbHOCTH; KeJJaHWEe 3aHIMAaThCS CIIOPTOM
— ¢opmMel u BUAB (PHU3KYIBTYpHOW | aHKETHPOBAaHUE
JeSITeTbHOCTH TS OpraHu3aIiy | yueOHas ycrieBaeMOCTh
310poBOTO 00pa3a >KU3HH, aKkTHBHOTO | 2. C BO3pacTOM MaKCHMAJbHBIEC ITOKA3aTEIH YaCTOTHI CEPJCUYHBIX COKpPAIICHUIL:
OT/IBIXA U JIOCYTA; pactyT
— 3HaHWE TEXHWYECKHX NPHUEMOB MW | HC MCHSIOTCS
JIBUT'aTEJILHBIX JICHCTBUI 0a30BBIX BU/IOB | CHIKAIOTCS
CHOPTA; U3MEHSIOTCA [0 BpEMEHaM rojia
—  COBpEMEHHEIE texaosorun | 3. Kro B pyTO0MBHON KOMaHIEe MOXKET UTPATh PyKaMu?

YKpEIUICHHs. M COXPaHEHHs 3/10pOBbs, | 0K




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

MO IICPIKAHUS paboTococoOHOCTH,
PO UIAKTHKH peayIpeKICHUS
3a00JeBaHNH, CBA3aHHBIX C Y4eOHOH H
MPOU3BOJICTBEHHO# JeATEIbHOCTHIO;

— OCHOBHBIE CIIOCOOBI CaMOKOHTPOJIS

WHIBHUIYaJIbHBIX MoKazaTenen
3I0POBBS, YMCTBEHHOH U (UIUIECKOH
paboTociocoGHOCTH, ¢uzngeckoro

pa3BUTHA U (I)I/BI/I‘IGCKI/IX Ka4ycCTB

dopsapn

TOJIKUIIEP

xaBOeK

4. JIbDKHBIE TOHKH — 3TO:

Oer Ha JBDKAX MO JUCTAaHIINN

CIICK C TOPHI Ha JBDKaX

Oer Ha JIBDKaX CO CTPENbOOi

KaTaHHe Ha JBDKaxX 32 OyKcHpoM

5. Kak onpenensite mynbc?

MaJbl[AMK Ha apTEPUH y TYUE3amsICTHOIO CyCTaBa

TSI Ha ce0sl B 3epKaJIo

MOJIOXKHB PYKY Ha COJTHEYHOE CIJICTCHHUE

CKaB MAJIBIIBI B 3aMOK

6. O310poBUTENbHAS TPEHUPOBKA TO3BOJISET TOOUTHCS:
MaxkcuManbHOTO pacciabIeHus

VYaydmienne GU3NIECKUX KauecTB

PexopnHBIX Ha MEPOBOM YPOBHE CIIOPTUBHBIX PE3yIBTATOB
CoxkpamieHns pabo4ero JHs

7. C Kakoro paccTOSIHUS IPOOUBACTCS IIEHANBTH B pyTOO0IEe?
0T3-X 10 5-TH METPOB

7 METpOB

11 metpoB

ot 15-tu 1o 20-Tu MeTpoB

8. B xakue CIIOpTHBHBIE UTPHI UTPAIOT C MAIOM?

OmIIBApA

OOJIBIIION TEHHHC

OaJIMHAHTOH

KEpIJIMHT

9. 'mpeBoii criopT — 3TO BHJ CIIOPTA, HAIIPABIICHHBII HA pa3BUTHE CIICTYIONINX Ka4eCTB!
CKOpPOCTHBIE KauecTBa

CHUIIOBBIE CIIOCOOHOCTH

KOOPIUHAIIMOHHBIE CITIOCOOHOCTH

THOKOCTh

10. Kaxue neficTBUS HTpOKa pa3penieHsl MpaBuiaaMu 6ackerooma?
0er ¢ MI9IOM B pyKax

nepexayn u Opocku Ms4a

CTOJIKHOBEHHUSI, yIapbl, 3aXBaThl, TOJYKH, IOHOKKH
Pa3roBOPHI C CyNbEil BO BpeMs UTPEI

11. KakoBbI OTJIMYUTENIbHBIE YEPTHI COPEBHOBATEIbHON AESITENLHOCTH?




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
HaJIMYKe TeJIEBU3NOHHOM TPaHCILIIUU
BBISIBJICHUE CHJIbHEHIIIETO
IpeABapuTEIbHOE HHYOPMHUPOBAHNE O COPEBHOBAHUAX B Ta3€TaX
KpacuBas (opMa Ha CIOPTCMEHAX
YMeThb — HCIIOJIb30BATh MEKIPEIMETHBIC

MIOHATHUS M YHUBEPCAJIbHBIC YIeOHbIC
JecTBUS (PETYISATHBHEIE,
[T03HABaTENbHBIC, KOMMYHUKAaTHBHEIC) B
CIIOPTHBHOM, (PU3KYIBTYPHOH,
03JJOPOBUTENBHOM U COLIMATILHOM
MIPaKTHKE;

— BBINOJHATH (PU3NYECKHE YIPaKHEHUS
pa3Hol (PYHKIIMOHATBHOM
HaMpaBJIEHHOCTH, UCIOIb30BATh UX B
pexuMe y4eOHOH 1 IPOU3BOICTBCHHOM
JICATENILHOCTH C 1IEJIbI0 MPO(UITaKTHKH
MIEPEeYTOMIICHHSI U COXPaHEHUS BBICOKOH
paboTococoOHOCTH;

— HCIOJB30BATh Pa3HOOOpa3HBIC
(hopMBI ¥ BHIBI PUIKYIBTYPHOM
JeSITeIPHOCTH IS OpTaHU3aIuN
3I0pOBOTO 00pa3a JKU3HU, AKTUBHOTO
OT/IBIXA U JIOCYTA;

— HCHOJB30BATh 3HAHUSA TEXHUUECKUX
NIPUEMOB U JBUTATENIbHBIX JEHCTBUN
0a30BbIX BHJIOB CIIOPTA B UTPOBOI 1
COPEBHOBATEIBHOM /1€ TENBHOCTY;

— aHAIM3UPOBATh U BBHIJICIATH

3¢ PEeKTHBHBIC TEXHOJIOTHH YKPEIUICHUS
U COXpaHEHUS 3A0POBBS, MOIACPKAHUSL
paboTrocriocoOHOCTH, TPODUIAKTHKA
IIpeAynpex/ieHus 3a00IeBaHuM,
CBSI3aHHBIX C Y4eOHOU U
IIPOU3BOJICTBEHHOH JESTEIHHOCTHIO;

- aHAIN3UPOBATh WHANBUIAYaIbHBIE
[10Ka3aTeN 310pOBbs, YMCTBEHHON U
(usnueckoit paboToCIIOCOOHOCTH,
(U3NIECKOT0 pa3BUTHA U PU3UUECKUX
Ka4ecCTB;

- BEITTOJTHEHHE HOPMAaTHUBOB 00IIE(PH3NIECKON ITOTOTOBICHHOCTH;
- 3aII0JTHEHHE THEBHUKA CAMOKOHTPOJIS.
IMpumepHas Temarnka pedepaToB
1. JInarHo3 u KpaTKasi XapaKTEepUCTHKA 3a00I€BaHMS CTY ICHTA.
2. Brmsaue 3a001€BaHys Ha JINYHYIO pab0TOCIIOCOOHOCTh M CAMOYyBCTBHE.
3. MenunuHCKHE TIPOTHBONIOKA3aHUSI NPH 3aHATHAX (QU3NIECKUMH YIPOKHEHUSIMH H
NPUMEHEHUE IPYTUX CPEACTB (PU3NUECKON KYJIbTYpPHI IPH IaHHOM 3a00JIeBaHUH (IUarHO3e).
4. CocraBieHre U 00OCHOBaHUE MHAWMBUIYaJIbHOTO KOMIUIEKCA (PU3NYECKUX YNPaKHEHHH U
JIOCTYIHBIX CPEACTB (prU3nUecKor KyIbTYyphI (C yKa3aHHEM IPUMEPHOMN JJO3UPOBKH).
5. @wusnueckas KyinbTypa B OOIIEKYJIbTYpHOH M  NpoQeccHOHaNIbHON
CHEIHANNCTA.
6. dusnueckas KyabTypa U CIOPT KaK colMalibHble (PeHOMEHbI 00IIEeCTBA.
7. OCHOBBI 3JOPOBOTO 00pa3a KU3HM.
8. O0mas ¢pusnyeckas 1 CrieuaIbHas MOJIroTOBKa B CHCTEME (PU3NYECKOTO BOCTINTAHUS.
9. OCHOBBI 03IOPOBHUTEIBHON (PU3NIECKOH KYIBTYPHL.
10. O6mue momoKeHHs, OpTaHU3AIH U CYACHCTBO COPCBHOBAHH.
11. JlonuHr ¥ aHTUONMHIOBBIA KOHTPOJIb.
12. Maccax, Kak CpeJICTBO peab TUTAIIIH.
13. JleuebHas pusnueckas KyJabTypa: CpEeACTBA U METOBI.
14. TIoaswxHas Urpa, Kak CpeJicTBO U METOJI PU3MIECKOTO Pa3BUTHSI.
15. TectupoBanue ypoBHS GU3NIECKOTO PA3BUTHUS CTYJECHTOB.
16. CoBpeMeHHBIE TPOOIIEMBI (PU3NIECKOH KYJIBTYPHI U CIIOPTA.
17. Kommurexe I'TO: nctopus u coBpeMEeHHOCTb

MOJATrOTOBKEC




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

- BBIIIOJIHATH WHANBUTYaIbHO
M0JI00HBIE KOMITJIEKCHI
03JOPOBUTEILHON U aalITUBHON
(;1edeOHoit) PU3NIECKOH KyIbTYPHI;

- OCYIIECTBIISITh TBOPUYECKOE
COTPYIHHYIECTBO B KOJIIEKTUBHBIX
(dopmax 3aHATHN PH3UIECKON
KYJbTYPOU;

- HCIOJb30BaTh PHOOPETCHHBIC 3HAHUS
U YMEHHUS B IPAKTUYECKOU
JCATCIBHOCTH U HOBCGI[HGBHOﬁ JKU3HU.

Bnagets

- NPaKTHYECKUMH HaBbIKAMU
HCTIONB30BaHUs PETYIATUBHBIX,
MT03HABATEJIBHBIX, KOMMYHUKaTHBHBIX
JIEICTBUH B CIIOPTUBHOM,
(GU3KYJIBTYPHOH, 030POBUTEIBHOM U
COLMATIBHON IPaKTHKE;

- HaBbIKAMH HCIOIB30BAHUS
(u3MIecKUX yIpakHEeHUH pa3HOi
(YHKIIMOHAIEHON HANIPaBICHHOCTH B
peKHMe y4eOHOH ¥ IPON3BOICTBEHHOM
JEATEILHOCTH C IIEIbI0 MPO(HUIAKTHKH
MepeyTOMJICHHSI M COXPAHEHUS BBICOKOH
paborocniocobHOCTH;

- NPaKTHYECKUMH HaBbIKAMHU
UCIIOJIb30BaHMs Pa3HOOOPa3HbIX (HOPM U
BUJIOB (DU3KYIBTYPHOI JI€ATEILHOCTH
JUISL OpraHu3aluy 3J0pOBOro obpasa
KWM3HHU, aKTUBHOTO OT/IbIXa U JOCYTa;

- HaBbIKAMHU MCIOIb30BaHNUS
COBPEMEHHBIX TEXHOJIOTUH YKpENIeHUs
U COXPaHEHUs 3740POBbs, MO KAHUL
paboTocriocoOHOCTH, TPOPUITAKTHKN
peaynpexacHus 3a00JIeBaHNM,
CBSI3aHHBIX C y4eOHOU U
MIPOU3BOJICTBEHHOH JESITEIHHOCTHIO;

- OCHOBHBIMH CIIOCOOaMu
CaMOKOHTPOJISI HHANBHUYaTbHBIX
noKas3arenel 30pOBbsl, YMCTBEHHOU U

TecThl MPOMEKYTOUHOTO KOHTPOJIA (PHU3MYECKOM OATOTOBIEHHOCTH CTYJCHTOB 1-4 KypcoB ¢
HapyLICHUSMH CIIyXa:

Hopwmatuest VI crynenn BOCK I'TO s Mmyx4auH

A wmmcrercTan CoeT
POCCHACKDA DENERALIMM

V1. CTYNEHb
(Bo3pacTian rpynna ot 18 ao 29 ner)®
MY>XYHHbI

Hopsrammean

ar 18 no 24 ner or 25 po 29 net

| McneiTann (recrus
€ | & | & | & | & | 6

OGRIATENLHBIE HCNBITAWWA (TECTbI)

ber ua 30 m (c) 48 4.6 43 54 5.0 4.6

Wi Ber Ha 60w c) 30 13 78 95 a1 82
Wwnw Ber Ha 100 M (c) 144 14,1 15,1 15,1 148 138

a

Ber na 3000 m {Mue, € 1430 15.40 12.00 1500 14.40

TIoATArEaHe 13 BHCa Ha
S5ICOKOR NEpEKTALHE 10 12 15 7 g 13
(konisecTao pas)

WITH CTHO3HHE W PaarvBaHNe pyK
8 YNOpe NéNE 1a nony 18 32 44 212 15 39
(kameecTeo pas)

VIR peIEaR TR 16 T - -
(kanisecteo pas) 1 5 43 19 3 40

B

HaknoH enepéa na noncseHns
CTOA HA TMMHACTHHECKDN CHAMBE +6 +8 +13 +5 +7 +12
(o7 ypoBHR Cramb — )

MenbiTaiua (rectsi) no sibopy
HenHoursii Ber 3x10 M (¢) 80 kX 71 82 79 74
TMpaiko & Anny ¢ pasbera (o) | 370 380 430 - - -

& [wnw mpLisok & pnumy © Mecta
rankom asyw Horams ()

=

210 115 40 205 220 135

e i I U T B B

Hopwmarusst VI ctynenn BOCK I'TO anist skeHITUH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

¢usndeckoit paboTocrmocoOHOCTH,
(bHU3UYECKOTO Pa3BUTHA U (HU3UICCKHUX
Ka4ecTB;

- CHCTEMOI TEOPETUUECKUX 3HAHUM,
00eCTIeYNBAIOIINX COXPAaHEHHUE 1
YKpEIUICHUE 3I0POBbsI, Pa3BUTHE U
COBEPIICHCTBOBAHUE MCUXOPU3MUCCKUX
CITOCOOHOCTEH M KauecTB (¢
BBITIOJTHECHUEM YCTaHOBJICHHBIX
HOPMaTHBOB I10 00IIeH (pU3HMIECKOil 1
CHOPTUBHO-TEXHUYECKOM MOIrOTOBKE)
IS

- MOBBIIIICHUS
paboTocrocobHOCTH, COXpaHEeHWUs,
VKpEIUICHHST ~ 3I0OpPOBbSI W CBOHX
(YHKIMOHAJIBHBIX W JIBUTATENBHBIX
BO3MOKHOCTEH;

- OpraHu3aluy U IPOBEICHUA
HMHIUBUAYaAIBHOIO, KOJUIEKTUBHOIO U
CEMEHHOr0 OT/bIXa U IIPU y4acTUU B
MacCOBBIX CIIOPTUBHBIX COPEBHOBAHUSX;

- mpouecca  aKTUBHOH
TBOPYECKOU JIEATEIILHOCTH 1o
(opmupoBaHUIO 370pOoBOro obpasza
JKU3HU;

- - UCTIOJIb30BAHMS JINYHOTO
orbITa B (DPM3KYJIbTYPHO-CIIOPTUBHOM
JeATETLHOCTH.

* MHMHCTEPCTBO CNIOPTA
POCCHHRCHOA DEMEPALHH

THONLA KOMAEKD

HopMarussi HcbiTanui (Tecros)
PHIKYTLTYPHO-CNOPTHEHOTD
«foros x Tpymy u oSopones (TTO)

VI. CTYTNEHR

(ec3pacThana rpynna ot 18 no 29 ner)*

XEHLWHHbI

] Henimasn (recri)

HopMatwes

ot 18 a0 24 ner

or 25 go 29 net

-

a

-6
a

OBAIATENLHBIE HCNBITAHNA (TECTbI)

Berwa 30m (g

3.9

3.7 31 6.4

6.1 4

st Ber va 60 v 5)

10,3 105 96 11,2

10,7 9.9

e Ger a 100 m ()

17.8

174 164 188

182 170

M

Ber Ha 2000 1 (s, c)

13.10 1230 10.50 14,00

1310 11.35

TTOATAVEARHE 13 BHCa nEwE
w30 nepeiamHe 30 e
{rannecTac pas)

Ha

12 13 El

"~ | & ynope néxa wa nomy
(RanseCTED pas)

WM CruliaHWe | pazrnbanne pyk

12 17 9

-

(O YPOBHA CKAMLH — O]

Haknou enepién u3 nonomseHus
CTOA HA MMMMACTHHEC KA CRaMLE +8

*11 +16 7

Weneiranua (rectel) no swbopy

&

“YenHoMHsiR Ger 3x10 M (c)

20

X 8.1 93

Tpetwak 6 anany ¢ pasbera o) | 270

290 320 —

@

WM MPLOSOK B QHHY © MECT
TONHKOM ABYMA HOraMH (CM)

1ED 195 165

MOAHMMEHHE TYNOBALLA H3
7. |ronomenma nixa wa cnuge
(amriectao pas 3a 1 mw)

35 43 24

TecTbl TEKyIIEro U UTOrOBOTO KOHTPOJIsI (PU3UUECKOH MOJrOTOBJICHHOCTH CTYIeHTOB 1-4 (foHOLIN) [UIst
JIUI] C HApYIIEHUSIMH 3peHus (cenble, ci1aboBuasIue)

OreHka

n/n [KOHTpOJIbHBIE YIPaXKHEHUS Mecsing 5 7 3 > 1
1. Xonnba (M) JIeK, Mai 2100 1950 1800 1500 1200
5 [Mpucenanue Ha 2-X HOrax OKT, MapT

(Kon-BO pas)

70 60 50 40 30

5 [MonraruBanue Ha HU3KOM €K, Maii 8 6 4 2 1

nepexnaauHe (FOnomm)

TecTnr TCKYLICIO0 U UTOTOBOT'O KOHTPOJIA (1)H3H‘leCKOI71 NOATOTOBJIICHHOCTH CTYACHTOB 1-4 (I[CByIHKI/I) JJIA

JIMII C HAPYIICHUSIMH 3peHuUsI (Clienble, CI1ab0BHISIINE)
m/n | KoHTponbHBIC yHpakKHEHU Mecsn Ouenika
5 4 3 2 1
1. Xoxanba (M) JIeK, Mai 1200 1050 900 600 300




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
[Mpucenanne Ha 2-X HOTax
2 (xom-BO pa3) OKT, MapT
50 40 30 20 10
IloaTaruBanue Ha HU3KOM .
3. [ niex, Mait 6 4 3 2 1
mepeknaanHe (deBymkm)

TecThI TEKyIIero 1 UTOrOBOTO KOHTPOIIA (PU3NIECKOH IMOATOTOBICHHOCTH CTYACHTOB 1-4 KypcoB mis
JIWII ¢ HAPYIICHUSAMH OTIOpPHO-IBUTaTebHOTO anmapara (JLIT) nmpu moBpexaeHusIX HIKHIX
KOHEUYHOCTEH

11/n|KOHTPOJIBHBIE YIIPAKHEHUS Mecs Ouerka
p yrp ! 5 4 3 2 1
I[TonTaruBanue Ha HU3KOM eK
e JIeT 6 4 3 2 1
nepekiaauHe (eBymkn) Mai
2 TTonTsaruBanue Ha HU3KOU ﬂeKj 8 6 4 2 1
nepexnanuue (FOnomm) Mai

TecThbl TEKYyIIEro U UTOTOBOIO KOHTPOJIS (PU3UIECKOM MOATOTOBICHHOCTH CTYACHTOB 1-4 KypcoB st
JIUI] C HApYLIEHUSIMHU OMOpHO-/BUTaTensHOro anmapata (A1) npu moBpexaeHUsIX BEPXHUX
KOHEYHOCTEH

-~ « M OreHka
/i  KOHTpOJIbHBIE YIPaXKHEHUS ecsIl 5 7 3 5 1
1 [Mpucenanue Ha 2-X HOrax (KOJ- | OKT, 40 30 20 10 5
Bo pa3) (KOHomm) MapT
2 [Mpucenanue Ha 2-X HOrax (KOJI- | OKT, 30 20 15 10 5
Bo pa3) (eBymikn) MapT

OK-8 roToBHOCTHI0 M0JIB30BATHCSI OCHOBHBIMH METOIaMH 3aIUTHI IPON3BOACTBEHHOT0 MEPCOHAJIA H HACEJIEHHUS OT BO3MOKHBIX MOCIECTBHII aBapHii, KATACTPO(, CTUXHITHBIX

OeacTBU

3HaTh onpeneneHus moHsAThi 0 TexHochepHsix | 1. IlepBas moBpavyeOHAs TOMOIIE IPH MOPAKEHUH MEKTPHISCKUM TOKOM BezomacHocTh
OTACHOCTSIX, X CBOHCTBAX H 2. Ilepmas noBpadeOHast TOMOIIb TPH OTPABICHHH. KU3HEICATETHHOCTH
XapaKTEPUCTHUKAX; METOIBI U IPUEMBI 3. TlepBas noBpaueOHasi MOMOIb PU KPOBOTECUEHHH.
OKa3aHHUs [IEPBON MTOMOLIY, 3aLUTHI B 4. MecTHbIE TEKTPOTPABMEL.
YCJIOBUSIX YPE3BbIUAMHBIX CUTYAIIUN 1 5. CucreMHsbIi aHanM3 6€30MACHOCTH.
X 0COOEHHOCTSIX

YMmers 0bcykaate crioco0s! 3¢ pexTHBHOTO IIpakTnueckoe 3aganue

peUICHUA B 0071aCTH KCIIO0JIB30BaTh
MIPUEMBI OKa3aHUs nepBoﬁ IIOMOIIH,
METOABI 3alITATHI B YCIIOBUAX
‘lp€3BBI‘laI>'IHLIX CI/ITyaL[I/Iﬁ OLICHHBATh

1. Ha y4eGHOM TpeHa)kepe NPOBECTH pEAHWMAIOHHBIE [EHCTBHSA UYeENIOBEKa IOPAKEHHOTO
3EKTPUYECKUM TOKOM.
2. Ha yueOHOM TpeHakepe NPOBECTH HAJIOKEHHE LIMHBI HAa MEPENOM B JIy4e3allsiCTHON KOCTH

PYKH.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

PHUCK UX pean3alun

Bnagets

croco0amMy OIICHUBAHIS 3HAYMMOCTH 1
MIPAaKTUIECKOI MPUTOTHOCTH
MOJTyYCHHBIX PE3YJILTATOB B 00J1aCTU
OKa3aHUs MEPBO MOMOIIU U METOIaX
3alUTHl B YCIOBUSIX YPE3BBIYANHBIX
CUTyalun

KommiekcHble 3a1aHuA:

3AJAHHE 1

B pesynbraTe cxo/a TaBUHBI IOTHOJIU YETBEPO TYPUCTOB. JIByM y4acTHHKAM I'PYIIIBI YAAIOCh CIACTUCh.
VX MOTBITKH CaMOCTOSITEIBHO OTKOMATh MOCTPaIaBIINX oKa3anuck OezycnemHbiMu. [To qanasiv MUC,
OPUEHTHUPOBOYHO B TOPHOM MacCUBe couwio 2,1 ThIC. m® cuera: LIMPUHA JIABUHBI COCTaBUJIA 7 METPOB,
riryouHa — 3 metpa u junHa — 100 MetpoB. Kak Ha3piBaeTcst yaynibe, 00yCIOBIEHHOE KUCIOPOIHBIM
rOJIOIAaHHEM U M30BITKOM YIJIEKHCIIOTHI B KPOBH M TKaHAX? YKaXHUTE MOCIEA0BATEIbHOCTD
OCYILECTBJICHHS IIEPBOI MEIUIIMHCKOM MOMOIIY NP CUIBHOM 00MOpOKeHUH KOHeYHocTel. Eciu
CKOPOCTB JIaBHHBI cocTaBisteT 200 KM/, a JanbHOCTH ee BEIOpoca — 1 kKM, TO BpeMs (B CeKyHIax), 3a
KOTOPOE JIJaBHHA COMET C TOPHOTO MAaCCUBA, COCTaBUT ...7

3HaTh

MGTOI[BI CHWIKCHHSA aHTPOIIOTCHHBIX

BOSHeﬁCTBHﬁ, a TaK¥XKC IMCPCICKTUBBI UX
COBCPUHICHCTBOBAHMUS. MepOHpI/IﬂTI/IH Io
00ECIICUEHHUIO SKOJIOTHYCCKOM
0e30IaCHOCTH TEXHOJOTHH U
TCXHUYCCKUX ITPOCKTOB.

Brimoaaenne na60paT0pH0171 pa6OTBI ((OL[@HKa 3aMbUIEHHOCTH BO3ayXa BECOBBIM METOAOM» U OTUY€T MO
Heﬁ; OTBETHI 10 TeMaM: «OYrcTKa MPOMBINUICHHBIX I'a30B OT IbLINY, ((CaHI/ITapHaﬂ OYHCTKa ra3soB»

VmMers

I'pamoTHO BecTn
OMONHIMKAIIMOHHbBIE HAOMIOICHNS B
CBSI3H C 33J1a4aMU JKOJIOTHYECKOTO
MOHHUTOPHHIA U IKOJIOTHYECKOT0
30HHPOBAHNUS OCBAaMBAEMBIX TEPPUTOPUI
B CBS3H C 3a/1a4aMU 3€JIEHOTO
CTPOMTENbCTBA M CO3/AaHUS YCTOHUNBBIX
9KOCHCTEM.

I'paMOTHO OLIEHMBATH BIUSHUE CBOEH
IpoQeCCHOHAIBLHOM eI TeIbHOCTH Ha
BCE KOMITOHEHTHI ()OHOBBIX TEPPUTOPHIH,
ypb6acucTeM U IIaHUPOBOYHBIX
00pa30BaHUIA.

[TpuMeHATs METOBI PAIIIOHAIIEHOTO
MIPUPOOTIOIB30BAHUS TSI CO3AAHUS
YCTONYMBBIX SKOCHCTEM.

PaccunThIBaTh TEXHUYECKHE PEIICHUS
110 YMEHBIICHUIO TEXHOTEHHOTO
BO37ICWCTBUS HAa IPUPOIHBIC
KOMIIOHEHTHL.

Brmmonrenue maboparopHoi paboTel “OleHKa peakIud MUTHEBOW BOIBI BH3YAIbHO W OTYET O HEH;
TECTUPOBAHHE TI0 TEME «XMMHUSI IPUPOIHBIX BOA», «OUHUCTKA CTOYHBIX BOIY.

Bnanets

HpaKTI/I‘{eCKI/IMI/I HaBbIKaAMHU I10
OIPEICJICHUIO YPOBHEN BO3/IEUCTBUS

TectupoBanme mo Ttemam: «Kommemmus ITJK», «Konmemmums I[TADH», «KpyroBopoTr BemiecTB B
o6uochepe», «OCHOBBI (PUTOIIEHOTOTHIY

DKOJIOTHS




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
AHTPOIOTeHHBIX (DAKTOPOB Ha
9KOCHUCTEMBI,
MeTonaMu METOIbI PALIMOHATIBHOTO
IIPUPOJONOIb30BAHUS TSl CO3NAHUS
YCTOMYHUBBIX 9KOCHCTEM Ha HTaIle
[IPOEKTUPOBAHMUSI 3€IEHOTO
CTPOMTENBCTBA.
3HaTh - OCHOBHBIE MOHATHS O IpUEMAX NepBoi | [lepeuenv meopemuyeckux 60npocos K 3auemy: dusnueckas KynbTypa
[IOMOILY; 1. Opraamsm. Ero ¢pyskunu. Bzanmopetictsue ¢ BHenTHel cpenoit. ['omeocTas. U CHOPT
- OCHOBHBIE MOHATHSA O MIPaBax U 2. Perymsanust GyHKIMHA B OpraHU3Me.
00513aHHOCTSIX TPpaXKJaH 10 3. JlBuratenbHasi aKTHBHOCTh KaK OMOJIOTMYecKasi MOTPeOHOCTh OpraHu3Ma.
obecrieueHnI0 0€30MacHOCTH 4. OcobeHHOCTH (PU3NUECKH TPEHUPOBAHHOTO OPraHU3Ma.
JKU3HEIESITENbHOCTH; 5. KoctHast cuctema. Binsinue Ha He€ pU3HMUECKUX HArpy30K.
- XapaKTepUCTUKH ONACHOCTEH 6. Mpieynas cucrema. CKelleTHBIE MBILILBI, CTPOCHUE, (QYHKIIHH.
IIPUPOJHOTO, TEXHOTEHHOTO U 7. HanpsbkeHue 1 coKkpalieHue Mbl. M30ToHnYeckuii 1 M30METPUUYECKUT pexUM paboThI.
COLMAJIbHOTO IIPOUCXOKICHHUS; 8. Cepameuno-cocyauctas cucrema. @yHknuu kpoBH. CHCTOMMUECKHUN U MHUHYTHBIH OOBEM KpOBH.
- TOCYJapCTBEHHYIO MOJIUTHKY B KpoBooOparenne npu pu3HIECKUX Harpy3Kax.
00J1aCTH TOATOTOBKY U 3aIUTHI 9. Pabora cepaua, mynsc. KpoBsiHOe naBieHue.
HACEJIICHH B YCIOBUAX YPE3BbIYAHBIX 10. JpixatenpHas cuctema. [Iponecc npixanus. ['azoo0MeH. Perymsnus OpIxaHUsS W €r0 OCOOEHHOCTH.
CUTYyali JpIxanue npu GU3HYECKUX Harpys3Kax.
11. XKuznennas éMkocth JIErkux. KucinopoaHsiil 3anpoc U KUCIOPOAHBIN 10T,
12. TTumueBapenune. Ero ocoOeHHOCTH IPH PU3MUECKUX HArpy3Kax.
13. YTomieHue u BoccTaHOBJIeHHE. Peakiius opranu3Ma Ha (pu3ndecKue Harpy3KH.
YmeTs - BBIJICISITE OCHOBHBIE ONTACHOCTH cpeabl | [lepeuens 3adanuii 0ns 3avema:
00UTaHUS YETIOBEKA; 1. Yrto Takoe 310poBbe?
- OIIGHUBATh PHCK UX peaji3aiuu 2.Kakoe 310poBbe onpeaesseT JyXOBHbIN MOTEHINAT YeloBeKa?
3. Kakue GaxTopsl OKpy:Karoliel cpepl BIUAIOT Ha 3J0POBbE YeJIoBeKa?
4. KaxoBa HOpMa HOYHOTO CHa?
5. YkaxuTe cpeliHee CyTOUHOE MOTPEOICHNE SHEPTUH Y JAEBYIIEK.
6. YKaxuTe CpejiHee CyTOYHOE OTpeOIeHHe SHEPTHH Y FOHOIIEH.
7. 3a CKOJIBKO BPEMEHH JI0 3aHATHH (HU3HMYECKOH KyIbTypOH cleyeT NpUHUMATh TTHIy?
8. YkaxkuTe B 4acax MUHMMAJIbHYIO HOPMY JBUTATEIbHONU aKTUBHOCTH CTYAE€HTA B HEAETIIO.
9. VkaxxuTe BayKHbII NPUHIUN 3aKaJIUBaHMsI OPTaHU3Ma.
Bnanets - OCHOBHBIMH METOJJAMH PELICHUS 33134 | 3adanus Ha peuienue 3a0ay u3 npo@eccuoHarbHol 001acmu, KOMNJIEKCHblE 3A0aHUS.

B 00JIaCTH 3alIUTHI HACEIICHUS B
YCIIOBHSIX YPE3BBIYAHBIX CUTYAIIUI

1. [laiite ompezaereHHEe OCHOBHBIM IOHATHSIM: pPabOTOCIIOCOOHOCTh, yTOMIJIEHHE, IE€PEyTOMIICHHE,
YCTaJIOCTh, PEKpealysi, pesakcaliysi, CaMOUyBCTBHE.

2. Onunmre W3MEHEHHE COCTOSHMS OpraHM3Ma CTYAEHTa I10Jl BIMSHHEM pa3lIMYHbIX PEXKHMOB H
YCIIOBHI 00y4eHHs

3. Kak BHemHme M BHyTpeHHHE ()aKTOpPHl BIHMSIOT Ha YMCTBEHHYIO paboTtocmocoOHOCcTh? Kakwme




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

3aKOHOMEPHOCTH MOXXHO IIPOCIIEIUTh B H3MEHEHHH pabOTOCHOCOOHOCTH CTYIEHTOB B Ipolecce
oOyuenus?

4. Kakme cpexctBa (QU3MUECKOW KyIBTYPHl B PETYIUPOBAHHHA YMCTBEHHOW pPabOTOCIIOCOOHOCTH,
MICHX03MOLMOHAIBHOTO ¥ (DYHKIIMOHAIIBHOTO COCTOSIHUS CTYJICHTOB BBI 3HaeTe?

5. «Du3nuecKkue ynpaKHEHUS KaK CPEACTBO aKTUBHOTO OTIBIXa»,- PACKPOMTE 3TO MOJIOKCHHUE.

6. «Mamnbie hopMbD» HHU3UIECKOH KYIBTYPHI B PEKUME Y4eOHOTO TPy/Aa CTYACHTOB.

7. YdeOHbIe U CaMOCTOSTEIbHBIC 3aHATH M0 (PH3UYECKOH KYIbTYpe B peXKUME YIeOHO-TPYAOBOU
JIESTEIILHOCTH.

OBIIEIMPO®ECCHOHAJIBHBIE KOMIIETEHIIUN

OIIK-1

IrOTOBHOCTBIO UCIIOJIB30BATH (l)yHHaMeHTaHLH])le oﬁmemmcenepﬂble 3HAHUA

3HaTh

OCHOBHBIC TIOJIOXKEHHS, THIIOTE3BI
CONPOTHBIICHHUS MaTepHaoB,
AQHATUTUYECKUE M OKCIICPUMEHTAIIbHBIC
METOJIBl ~ ONpPEACNICHUS]  MepeMEIlCHUH
Opy U3rM0e; OLCHKU MPOYHOCTH IIPH
MOPOCTBIX M CJIOKHOM COTIPOTHUBIICHHUH,
MIPOJIOJBHOM H3THOeE;

MEXaHHYECKHE  XapaKTepUCTHKH |
¢busnyeckre CBOMCTBa
KOHCTPYKIIMOHHBIX M HHBIX MaTEPHAJIOB,;
OCHOBHBIC TpeOOBaHMSI ¥ KPUTEPUH
paboTOCIIOCOOHOCTH W pacyeTa AeTaieil
MallvH;

IlepedeHb TEOPETHUECKUX BONPOCOB K IK3aMEHY:

— 3agauu JUCHUIUINHBL «MeXaHUKa MaTePHUaIoB U OCHOBBI KOHCTPYHPOBAHUSY.

— IlonsTne o HanpsDKEHUAX, AeOPMAIHIAX, IEpEMEIICHNAX. 3aKoH ['yka.

—  CBs3b MEXy HaNPSHKCHUSIMH M BHYTPEHHUMH CHIIOBBIMH (DaKTOPaMH.

— BryTtpenHune cuitoBbie (akTOPBI M METOJ X ONIPEICICHUS.

—  Juarpamma pacTsokeHus. MexaHuueckue XapaKTEPUCTUKU
HaNpsKEHUsL.

— PacueTsl Ha HPOYHOCTH U KECTKOCTh NPH OCEBOM pPACTSKEHHUH - CKaTHU. BHyTpeHHHE CHIIBI
Jlonyckaemble HaIIPSKEHUS.

— TloTtenuunaneHas 3HEprust [eGOpPMaLUH IPH OCEBOM PACTSIKEHUU - CKATHH.

— I'naBHBIE IUIOIAAKY U IT1aBHBIE HAIPSKECHUS.

—  Bugsl HanpspkerHoro cocrosiaust. Teopun (THIIOTE3BI) MPOYHOCTH U MX ITPUMEHEHHE.

— Hanpspkenns u nedopmarnyn npu I0CKOM HANPSHKEHHOM COCTOSTHHU.

— 3axod ['yka.

—  ®opmyna 11 KacaTeIbHBIX HANPSHKEHUH IPU KPYYEHUH.

—  Hanpspkenus u gedopmanuu npu KpyueHHH.

—  YcnoBus IpOYHOCTH U SKECTKOCTH NMPH KpydeHHUH. [locTpoeHne smiop KpyTSAIIero MOMEHTA.

— IIpocreiimue BUbl CUCTEM PACTSIKEHUS - CHKATHS.

— Teomerpuyeckne XapaKTEpUCTUKH IJIOCKUX C€YEeHHUH. | TaBHBIE OCH U TTaBHBIE MOMEHTHI HHEPIIHH.

— V3MeHeHHe MOMEHTOB MHEPLIMU IIPU IOBOPOTE U NAPAJLIEIbHOM NIEPEHOCE OCEH.

— TeoMeTrpuueckue XapakTEpUCTHKH IMPOCTEHIIMX cedeHuil. BeluucieHune riaBHBIX IEHTPAIbHBIX
MOMEHTOB HHEPLIUH CIIOXKHBIX QUTYP.

— OmnpeneneHre BHyTPEHHUX CHIIOBBIX (DAKTOPOB MPH MPSIMOM MONIEPEYHOM H3THOE.

— OcHOBHBIE IpaBHJIa MOCTPOEHUS M KOHTPOJISI TIOCTPOCHMUS 3ITIOP BHYTPEHHUX CHJIOBBIX (PaKTOpPOB
TP ITPSIMOM TIOTIEPEYHOM HM3THOe.

—  Hopwmanbhsle HanpsbkeHus npu u3rnode. BeiBox popmyisl.

—  JluddepennuanapHple 3aBHCUMOCTH ITpH n3rude. Beioa dpopmyi.

Marepuanos. JJomyckaeMble

MexaHnKa MaTepHaoB
1 OCHOBBI
KOHCTPYHPOBAaHUS




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

—  VYcnosue MIPOYHOCTHU pu nsrubde o HOpPMaJIbHBIM HaTPSKCHUSAM.
PanronanbsHble ceueHus 0aloK npu u3ruoe.

— KacarenbHpie HanpsHKEHUS TIPH MOTIEPEIHOM H3THOE.

— HopwmanbHbIe 1 KacaTeNbHBIC HAPSDKEHUS TIPH U3rHoe.

— Hopwmansabie HanpshkeHUs pu u3ruoe. [lomHas mpoBepka MpoYHOCTH ABYTaBpA.

—  YcnoBus IpOYHOCTH MIPH U3THOE.

—  Tlepememenus npu m3rude. AnddepeHiuansHoe ypaBHEHIE H30THYTOW OCH OaKH.

—  Ompenenenue nepeMenieHuil npu u3rude. Y cioBue )KeCTKOCTH.

—  Omnpenenenue nepeMerneHui mpyu u3rude MeToJ0M HayaJIbHBIX TapaMeTpPOB.

— Meroas! ompeneneHus nepeMmemieHuit mpu msrube. Muterpan Mopa. IlpaBuna ucnons3oBaHus
uHTerpasia Mopa nis onpenenenus nepeMenienuid. [Ipumep pacuera.

— Meroasl ompenenenus nepemenicunii npu m3rude. Crocod Bepemaruna. BreiBog ¢opmysisl.
[IpaBuna ncnonb30BaHMs NpHU ONpeaesieHnH nepeMenieHui. [Ipumep pacuera.

—  Kocoif u3ru6. Y cioBus MpOYHOCTH U KECTKOCTH.

—  U3rub c xpydyenunem. OnpeencHne HAPSOKSHUH U YCIIOBHE TPOYHOCTH.

Vmers

OTIPENETIATh JIMHEHHBIC NEPEeMENICHUsI U
YIJIBI TTOBOPOTA IONEPEYHBIX CEUCHUH B
Oamkax W pamax Opd  U3rHOe,
HOpPMaJIbHBIE HANpPSHKEHUs] B CIIydasx
CIIO)KHOTO  COMPOTHMBJIECHUS W  TPHU
TIPOJIOIBHOM M3rH0e

NPaBUJIBHO  OIpEAETATh  OCHOBHBIE
TEXHOJIOTUUECKHE XapaKTePUCTUKU
MEXaHWYECKHUX Mepeaay;

MPaBUJILHO OIPENEIISiTh YCIOBUS PabOTHI
JeTajel Y y3JI0B  MallluH npu
9KCIITyaTall}H,

Ipumepnoe npakmuyeckoe 3a0anue 0iisl IKIAMEHA:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

3apava l

[ns 334aHHON CXeMbl KOHCO/bHO 3aKpenieHHon Banky nocTpomTs 3Mopy
npogonbHo# cunsl N (kH).

3apaua 2

MoCTPOUTL 3NKPbI BHYTPEHHUX CHMNOBbLIX dakTopoe (BC®), znwpy Q, M ans
3343aHHOM ABYX OnopHoi 6ankm

[T, s
% -

3apaua 3
MoCTPOUTL 3NKPsl BHYTPEHHUX CMNoBbIX dakTopoe (BC®), anwpy Q, M.

PaccunTaTth KpPyrnoe, KBagpaTHoe, NPAMOYroNbHOe U ABYTaBPOBOE reoMeTpUYeckoe
CeuYeHMe ANA HarpyxeHHoi Banku v BuibpaTs Haubonee paymoHansHoe. NMPUHATL

[c]=160 MNa.
; 4
Py 1 M
7/;%7

l
a | 2a 2a
1

o

IIpuEATE a =mociegHAT HHPPA HOMEPA 3aT€THOH KHHIKKH:
P=5 kH:
q=2 xkH/»;
M= 10 kH*M

Bnanets

HaBBIKAMH B IIOCTPOGHHUU  DIIOP
BHYTPEHHUX YCHIUH, INepeMelleHuil B
CTaTHYECKH ONpENeNMMbIX Oalkax |

Ipumepnbiii nepeueHb mem Kypcogbix NpOeKmos:
— IIpoextupoBaHue NpUBOJa MEXaHU3Ma NEPEABHKEHH MOCTOBOTO KPaHa;
— TlpoextupoBaHue NpHUBOJA JICHTOYHOIO KOHBEHEpa;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

pamax npu u3rube, B OLIEHKE MMPOYHOCTH
KOHCTPpYKIMH B  cllydae  IPOCTHIX
nedopManuii, CII0)KHOTO CONPOTUBIICHUS,
TIPH IPOIOITFHOM H3THOE;

HaBBIKAMH KOHCTPYHPOBAHHUS JeTalell u
Y3JI0B MAIIMH 00IIero Ha3HaYeHUs

HpOCKTI/IpOBaHI/Ie MpuBOJa raJi;ToOBOYHOIO 6apa6aHa JJIA CHATHA 3ayCCHLECB MOCJIC HITaMIIOBKH,

IIpoexTupoBaHue NpuBoAa CKpeOKOBOrO KOHBeHeEpa;

ITpoexkTupoBaHue MPHBOAA JIFOJICIHOTO IE€BATOPA;

[IpoexTupoBanue MpUBOIa OJBECHOTO KOHBEWEPa,;

ITpoekTnpoBaHMe MPUBOJA K JIECOTACKE;

[TpoexkTrpoBaHue MPHBOJA K TPOMBIIUICHHOMY POJIBTAHTY;
[TpoexkTrpoBaHue NMPUBOJA K ITHEKY-CMECHUTEIIO;

[TpoekTupoBaHue NPHBO/A MIIACTHHYATOTO MUTATEINS (POPMOBOYHOM 3EMIIH;
IIpoexTupoBaHue NPUBOIA [IEMTHOTO KOHBeiepa;

[TpoekTupoBaHue NPHBO/IA MEXaHM3Ma TIOBOPOTA OAIIHK OAllIEHHOTO KpaHa;
IIpoexTupoBaHue NPUBOAA MEXaHU3Ma NOIBEMAa U OIIyCKaHUs IPOTHUBOIOKAaPHOTO 3aHaBECa,;
IIpoexTupoBaHue NpUBOA KJIETH IPOKAaTHOTO CTaHa;

ITpoexkTrpoBaHue MPHBOA LIETHOTO KOHBEHEPa;

[TpoekTrpoBaHue MPUBOA FITEKTPUIECKOH JIe0eIKY;

[TpoexkTrpoBaHKe MPHBO/A MTOIBECHOTO KOHBEHEPa;

[TpoekTrpoBaHye MPUBOA MEIIAIIKH;

[TpoekTrpoBaHue MPHBOJA K KaYaIOMIEMYCsl TTOXEMHHUKY;
[TpoexkTrpoBaHMe MPUBOIA KOBIIEBOTO 3J1€BATOPA;

[Tpumep 3amaHus O TEMe KypCOBOTO MPOEKTA:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

TIpHBO/ JIEHTOYHOr 0 KOHBeliepa

F
— A
="
[TapameTpst Bipaasizl
0 1 2 3 4 5 6 7 8 9
Tsrosas cu-
nanamneare | 1,2 | 1,6 | 1.8 2 22 |24 |26]28 3 32
F,kH
Ckopoctb
JIEHTBI 0.8 | 09 1 L1)1,1 1,212 (13]14(15
v, M/c
Jlnamerp

Gapabana | 200 | 200 | 225 | 250 | 250 | 250 | 275 | 75 | 250 | 250
D, Mm

Yron
HaKIIOHA pe-
ménnoi me- | 30 | 45 60 | 30 | 4

pesain
0, rpan

by

60 | 90 | 30 | 60 | 60

Cpok cinysxk-
Ob1 npuBoma | S 6 7 4 6 7 5 10 | 15 | 12
Ly, ner

Br16op anekTpoaBuratess, KHHeMaTH4eCKUe pacyeThl;

PaccuunTats 3y0uaryro nepeaaqy;

Br16op MaTepuano Komec

Pacuet nomyckaeMbIX HaMpsDKEHUH;

Pacyer reomeTpryecKuX MapaMeTpoB 3y0UaTHIX KOJIEC,

OrnpeneneHue cui B 3alleTUIEHUY;

IIpoBepka 3y0ObeB KoJIEC 110 HANIPSDKCHUSIM U3rH0a U KOHTAKTHBIM HOPMAaJbHBIM HATIPSHKCHUSM;
KoHcTpykTHBHBIE pa3Mepsl 3y04aToro KoJeca;

Pacuer mIMOHOYHBIX COEAMHEHUH;

KoHcTpyupoBaHue Bajos;




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

YTO4YHEHHBIN pacyeT BajoB;
KoHcTpynpoBaHue KpbIIIEeK MO/ IIUITHUKOB;
CMmasbIBaHHE W YIUIOTHEHNS,
KoHncTpyuposanue xopiyca.
CImcoK IuTepaTyphl.

IIpumepnsvie 6onpocel K saujume Kypco8o2o npoeKkma:
Kakwne ¢pakxTopsl yauTsiBatoTCs IpH pacduere ko3 duimenrta 3anaca npogHocTH? —
Kakue marupumanbl NpPUMEHSIOT Ui CBapKM KOHCTPYKTHBOB OOIIEro Ha3HA4€HHs, HalpuMep
MOJICTaBOK, KOXKYXOB U T.A.7
Kaxkne Marepuajibl NPUMCHAIOTCA IJId CO3JaHUs HArpy>XCHHBIX CBAPHBIX Y3JI0B, HJId KOTOPBIX
MIPOU3BOUTCA PacyeT IPOYHOCTH?
Kakoil moB mpouHee Ipu cBapke OAMHAKOBBIX IO TOJIIHWHE JUCTOB (mopsAnka 2.6 — 6) MM —
CTBIKOBOM WJIM KaTETHBIN Ipu COCAUHCHNHU JIUCTOB B HaX.]'IeCTKy?
Jnist gero cymecTByeT oOMa3Ka Ha 3JIeKTpoaax?
Kakue ra3pl IpUMEHSIOTCS TP CBapke?
Kaxkyro pe3p0y mydie npUMEHHUTH JUTS HETIOBIKHOTO COSANHEHUS ETalli?
Pe3p0a 11 X0I0BBIX MEXAHU3MOB?
Ecmm paccumTeiBacTCs BHHTOBOM MEXaHM3M, TO KaKOW KpUTEpHH pabOTOCIOCOOHOCTH SBISIETCS
OCHOBHBIM?
ITouemy HEOOXOOMMO IPUMEHATH 3aKaJCHHBIC AETANU IS Pe3b0OBOIO COEAMHEHHMS, €CIIU HY)KHO
CO371aTh HaJIe)KHOE M HEOOJIbITIOe TI0 TabapuTaM yCTpOCTBO?

3HaTh

3HayeHne
pasBUTUH
o011ecTBa;
KJIacCH(UKAIIIO COBPEMEHHBIX
MH(OPMAIMOHHBIX CUCTEM;

o0Iye XapakTepHCTHKH MpoLecca
cbopa, nepenaun, 0OpabOTKH U
HaKoIUIeHHs1 HHpOpMaIHy;
OCHOBHBIE TEXHHYECKHE CPEJICTBA U
IIporpaMMHOE oOecriedeHue,
NpUMEHsieMoe Uit PelIeHHs
00IIenH)KeHEPHBIX 33134,

TUIIOBBIE AJITOPUTMBI M  MOJIEIH
PpeLICHUsI TPaKTHYECKUX

uHpOpPMaLNU B
COBPEMEHHOTO

00IIENH)KEHEPHBIX 3aja4 c
HCTIOJIb30BaHUEM TIPUKIIATHBIX
MIPOrPaMMHBIX

ITepeueHb TeopeTHYECKHUX BONMPOCOB K IK3aMEHY:
Hannple w  wuHpopmanms. Epumaunsl uHbopmanmu. Ilepeunciure OCHOBHBIE —CBOICTBa
nHpOpPMALUH.
XapakTepuCTHKH MPOIECCOB cOopa, nepenadd, 00pabOTKH U HAKOIUIEHHs] HHPOpMaIUU. YKaKUTe
BUJIBI JATUYUKOB I cOOpa HHPOpMAITUH
Krnaccudukanmus mnporpaMmMHOTO — oOecriedeHusl.
OTIEPAIIMOHHBIX CHCTEM, OCHOBHBIE (DYHKIMN
Wurepner. Ciry0bI 1 BO3MOXHOCTH. JIOKaNbHEIE U II100aJIbHBIE KOMITBIOTEPHBIE CETH. TOIOoI0THH
ceTeil. YpoBHU U NpoTOoKoJbl Mojenu OSI.
OCHOBHBIC MPE/ICTABICHHUS O JIOKANBHBIX U INIO0ANBHBIX ceTsX, Web- TexHomorusx;
TenexkoMMyHHKaIMOHHBIE TeXHOJIOTHH. CpeAcTBa M MPOrpaMMHOE obecrieueHHe.
OCHOBHBIE CpEICTBAa MPEACTABICHUA W TPUEMBI OOpabOTKM TEKCTOBOH HWH(GOpPMALUU B
COBPEMEHHBIX O(HUCHBIX IpHiIokeHusT OCHOBHBIE IPHEMBI 00pPa0OTKH TEKCTOBOH HH(OPMAIIHH.
OcHOBHBIE TIPHEMBI 00pabOTKH YHCI0BOI HHpOpMAUN
TumoBsle adrOPUTMBI M MOJENN PEUICHNUS NMPAKTHYECKUX 3a]ad C HCIOJIB30BAHWEM MPUKIIAIHBIX
MIPOTPAMMHBIX CPENICTB
ABTOMaTHU3UpPOBAaHHbIE CPE/ICTBA IIPEICTABICHNS HHpOpManny.

CpaBHI/ITGJ'IBHHﬁ aHaJIu3 COBPEMCHHBIX

Wudopmarrka u
nH(OpPMaLMOHHbIE
TEXHOJIOTUH




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
—  CpPEICTB; CocTaB U Ha3HAYEHUE CUCTEM IIPOTPaMMUPOBAHUS
—  OCHOBHBIE ANTOPUTMBI KakoB cuHTaKcuC ympaBisoIX KOHCTPYKIHI s3b1ka VBA?
NpOTPaMMMPOBAHNS; Ha3zoBuTe oTim4ns CTPyKTYpHOTO M 0OBEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHIPOBAHHS.
—  OCHOBHBIC METOBL CrpyKTypHOE IporpaMMHpOBaHue. Peanm3anust JMHEHHBIX, YCIOBHBIX M  IMKIMYECKUX
MIPOEKTUPOBAHUS BJ JUIS AJITOPUTMOB.
XpaHCHHUA, OOBEKTHO-OPHEHTUPOBAHHOE ITPOTPAMMHUPOBAHNE — OCHOBHBIE TIOHATHSL.
—  OCHOBHBIC OMpeIeICHUS OcHoBHBIe anroputMbl. CTpykrypHOE porpammupoBanue. OOIL. OCII.
MH()OPMAIIOHHOIT 6E30TaCHOCTH. UC. Knaccudukanms, coctas, NEPCIIEKTHUBBI Pa3BUTHS
OCHOBHBIE BUJIBI 3aIIPOCOB
OCHOBBI 3alUTBl MHPOPMAIMU ¥ CBEACHUH, COCTABIAIONIMX TOCYIAPCTBEHHYIO TaifHYy OCHOBHBIC
OIpeJieIeHUsl U MOHATHS HH(OpMaMK U HHPOPMAIIMOHHON 0€301aCHOCTH, BO3MOYKHBIE YIPO3bI
Ymets — CraBuTh ¥ pemiath NPUKIATHBIE Otdopmarupyiite 3anaHHyI0 TaONUIy, yOpaB rpaHUIBI TYEHKH BOKPYT PHUCYHKA (TIPH 3TOM ITO3HLIUA

3aa4u c HCITOJIb30BaHUEM
COBPEMCHHBIX

—  uH}OpPMaIUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

—  HCIIONB30BAaTh HABBHIKA pabOTHI ¢
O(pHCHBIMA TPUIOKCHUSIMH

—  (TeKCTOBBIMHU MIPOIIECCOPAMH,
AIEKTPOHHBIMH TAaOIUIIAMH) B

—  mpodecCHOHaNbHON NeSITeNbHOCTH;

—  TPUMEHSATH OCHOBHBIC AJITOPUTMBI
PEIIeHHs HHKEHEPHBIX 3a/1a4 U

—  pealu30BBIBATH HX C IOMOIIBIO
MIPOrPAaMMHBIX CPEJICTB;

—  TPOEKTHPOBATH B/1 o
00IIeNHXKCHEPHBIM 3HAHUSIM;

— co3maBaTh 3ampochl B/l mns
BEIOOpa HH(OPMAITHH.

yHKIIU:

PHUCYHKa JTOJIKHA OCTaThCsl HEU3MEHHOM )

[
—]
[octpoiite rpadux KYCOYHO-33JaHHOM
] 2
X~ a ~
O ., ecu XL(22)ualll
In(|x|) a

z(x) [ Darctg(x), ecnu X (55 uall3

:esin( X)

, UHave

X [1[9; 6.5] miar 0,5 ; a - 3agaeTcs Ciay4yaiiHpIMU ynciaMu B quanazone [10;10]




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30BaTenbHON

KOMIICTCHIIH IporpaMMbl

— Hanwmcars mporpaMmy Ui MEPECTAHOBKH HAWMEHBIIETO W HAWOONBIIETO dYHCIA B
rnocienosarenpuocty al, a2 ...an

— IpuBenena cxema 0a3sl qaHHBIX «bubaHOTEKAY!

Knaurn YurTareanb
Kox xkuurn Noupur Ouirera
ABTOD OUO
Hassanune Anpec
Ilena Koi-Bo 3x3emiI.

Kuaurun Ha pyKax

Kop xuuru

Neunr Ountera [lata momydenus Jlata Bo3Bpara

- 3anaTh KIOYEBBIC OIS,
- Y CTaHOBHUTH CBSI3M MEXy TaOJIMIIAMH U YKa3aTh THIIbI CBSI3EH;
- Cosnaats 3anpoc: [ToacunTarh CKOJIBKO KHUT B CPETHEM Y KaXKIOTO YUTATEIIS




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
Bnaners —  TIporpammubIMU cpenctBamu | JIoX0ombl NPEANPUATUS pacTpeielIatoTcs cueayonmm obpasoM: 30% HMIET HA aMOPTU3AIMIO CTapOTo
peanusanuu uHpOpMALMOHHEIX | 00opynoBaHus, 15 % Ha pEMOHT MOMENIEHHH, oOcTalbHOe — Ha 3apmiaTy pabGoTHukaM. Ha
npoueccoB i pdeKTUBHOro | NPEANPHATHH PabOTAIOT MPEACTaBUTENIH TEXHMIECKOTO MEPCOHana, paboure OCHOBHON CHEIMaTbHOCTH
peleHns OOIENHKEHEPHBIX 3a1a4 | U MH)KEHephl. 3apIuiata TEXHHYECKOIo MepcoHana cocTaBiseT 45% sapmnatel pabodero. HMmxenep
—  THIOBBIMHE aJITOPUTMAMH u | moirygaet BIBoe Ooublie paboyero. BeiBecTn mopaMuiIbHy0 BEIOMOCTE OIUIATHI.
MOJIEIISIMHA pemenus | Co3nats Gopmy [is TeHEpaLMK IBYMEPHOTO MaCCHBa, BBIBECTH MAKCHMYM HJIM MHHUMYM Ha opMy.
0O0IIEeMHKEHEPHBIX 3a7aq c BoeauTe pasmepHoCTL Macoea
HCTIONIb30BAaHUEM TIPUKITaJHBIX ’5— ) ’T R
NIPOTPaMMHBIX CPEJIICTB;
- COBPEMECHHBIMU TCXHOJOTHUAMU
Hpol"paMMI/IpoBaHHH " Brisog MAHWUMYMa MKW MaKCUMYMa
NPOIrPaMMHBIMU  CPEICTBAMU  JJISI min - -15 S
peuicHuA O6IIIeI/IH)KeHepHI)IX 3ajay,
—  Texmonmorusmu o6paGorkn BJl, [CTIPOGKTHPOBATH 6a3y maHHBIX A7 ckinana. B tabnumnax B/l HaxonsTes cBeneHus: KO TOBapa,
BHIOOPOM JAHHBIX 10 KpUTCpHsM. —|[HAUMCHOBAHHE TOBAPA, MATCPHAI H3TOTOBJICHHS, H3TOTOBUTEIIb, IICHA TOBAPA, KO/ MOCTABIIMKA, HHICKC
[OCTABIIIMKA, aPEC MOCTABINNKA, TeJIE(OH, CPOKU MOCTABKH TOBapa IMOCTABIIHKY, KOJ IIOCTABKH, AaTa
mocTaBky. Pa3ouTh HHpOpMAIHIO IO TabIHIIaM, CBA3aTh CBA3IMHE C 00ECTIEYEHHEM CChIIIOYHON
tesrocTHOCTH. COCTaBUTH 1O 3 INT. 3aPOCOB KKIOTO BUJIA.
3HaTh Bbazosrle 3HAHMSA B obnactu ITepeyens TeopeTHYeCKHX BOMPOCOB K IK3aMeHY:
€CTECTBEHHOHAYYHBIX JVICITUIIIIVH; 1. TepmMoarHaMHKa 1 MEXaHUKA Ta30B. Tennoduznka
OCHOBHBIE Ipo6IIeMBI 2. OHTaNBNNA, TETJIOTA.
€CTCCTBCHHOHAYYHBIX JUCHUIIINH, 3. OcHOBHBIE YpaBHCHUA TCUCHUS T'a3a.
OCHOBHBIE METOJABI peIIeHus mpobiaeM 4. OCHOBHBIE CBEJICHHS U3 MEXaHUKH Ia3oB.
€CTCCTBCHHOHAYYHBIX JUCHUIIINH. 5. Pexxumpl JBUXKCHUA XXUJIKOCTHU.
6. Vcreuenue raza uepes OTBEPCTHSI.
7. Ypasaenue bepuymu. CTpyliHOE TBHKEHHE ras3a.
8. Temio- u MaccomnepeHoc.
9. SIBnenHws1, 3aKOHBI M YpPaBHEHHUS NEPEHOCA BEIECTBA, TEIUIA M UMITYJIbCA: TEIUIONPOBOJHOCTS,
KOHBEKIIMSL, M3JIydeHue, 1upysusi.
YmeTs BriOpaTs MeTosmKM 0a30BBIX 3HAHWH B IIpnMmepHoOe NpakTHYeCKOe 3aJaHUE ISl IK3AMEHA:

obuactu €CTECTBEHHOHAYYHBIX
JUCLUIUIMH;  TPaMOTHO  MOCTaBUTH
3ajady, noao06pars METOJUKY
HCCIIeI0BaHUS u peleHus
IIOCTaBICHHOH TPOOJIEMBI; TPaMOTHO
ITOCTaBUTH 3a/1a9y, M0A00paTh METOIUKY
HCCIIEJOBaHMS " penieHns

1. B kakux eAMHUIAX U3MEPAETCA KOJINYECTBO TEIIOThI?

1. °C;

2. KI/M; 8)
3. JIx;

4, H/m

2. TennonpoBOJHOCTH KAKMX MaTEPHAIOB HANOOIbIIAs?

1. Metamios;
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MOCTaBIICHHOM MPOOIEeMbl M PEIINTh e
pasHbIMHU cIIocO0aMu.

4.

WP WD

I'a30B;

Kunkocreit.

TBep,Z[I)IX TCJI - AUDJICKTPUKOB;

. OT KaKuX mapaMeTpoB 3aBUCHT KOI(D(OUITHEHT TETIIONPOBOTHOCTH?
Ot BHIa IBYKCHUS JKUIKOCTH;

Ot Temneparypsl # GU3NIECKUX CBOMCTB BEILECTB;

OT Macchl ¥ IJIOIaIi HOBEPXHOCTH TeJa;

OTt KOoNMYecTBa OABEICHHOM TEIUIOTHI.

4. Kakoe 13 ypaBHEHHE IIOTHOCTH TEIIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY TETIOTHI
TEIUIONPOBOTHOCTHIO Yepe3 OMHOCTIOMHYIO IIOCKYIO CTCHKY:

1.

NwN e

. Ilo xakoMy U3 ypaBHEHHI pacCUMTHIBAETCS TeIIoNepeada yepe3 CTeHKY?

o) -
q:z(Z_tl,;
q=-Agradt;
q:a(z_t1:?

A -

P
q s LTh
— /’L(tcl _tCZ)
o
o Z., _tc(n+l)
o3
i=1 ﬂ/i
_ t.?fCl _tofcz
T s 1
o, A o,

20 — 50 Br/(mM°C )
0,07 — 4 Br/(M°C)
0,007 — 0,07 Br/(m °C)

Bm

. YKa3aTh, KAKOMY HHTEPBaJIy 3HAUCHUI KOIPPHUIMEHTA A COOTBETCTBYET TEIUIOMPOBOAHOCTD CTAJICH.

. B xakux eauHMnIax msmepsiercs K03(hGUINEHT TEIUIONPOBOAHOCTH?
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Bm
2. IR
M~ epao
Bm
3. e
M- 2pao

4, Bm .

8. KoapunueHT Teruonepenayn XapakTepu3yeT HHTCHCHBHOCTD TIEpEIayy TETUTOTHI:
1. OT 0J1HOI Cpelbl K IPYTOii;

2. BHyTpH TBepIbIX CTEHOK;

3. OT OJIHOI Cpelbl K APYToi uepes pa3enuTeIbHyI0 CTEHKY;

4. OT XKUAKOCTEH K TBEPABIM CTCHKAM.

9. Hucno ®@ypbe onpeenser:

1. Pexxum nBUKEHUS KUJIKOCTH;

2. TepMUIeCKyr0 MACCHBHOCTD TEIT;

3. BespasmepHoe BpeMst HarpeBa;

4. Om3nuecKue mapaMeTphl BEMIECTBA.

Bnagers

Hagbikamu MIPOBEICHUS
[IOCTABJIICHHOW  3aJayu; HaBbIKaMU
MIPOBEJICHUSI ~ aHajlu3a MOCTaBJIECHHOM
3amaud, BEIOOpA METOMUKH PEIICHHS
MOCTaBJIEHHON  3ajauu; HaBbIKAMU
MPOBEJEHUSI aHalu3a IOCTABJICHHOU
3a/1a4i, BHIOOpAa METOJMKH PENICHUS
MIOCTaBJIEHHON 3aJaud M pemuTh €€
Pa3HBIMH CTIOCOOAMU.

aHalJin3a

IIpumep 3a1anus Ha pelleHUe 3a4a4 U3 NPodeccHOHAIBHOI 00/1acTH:
3agaqa 1. [Tmockas neyHast CTEHKA COCTOMT M3 CJIOSI OTHEIIOPHOTO MaTepHana TOIIIHHON Si, M U
TETUIONU30IAIMOHHOTO CJI0S1 TOMIMHON Sp, M. Ko3(h@UIMEHTH TEmIonpoBOJHOCTH CIIOEB PABHBI:

IEPBOTO ﬂl , Br/(m K), BTOporo 22 , Br/(m K). TemmepaTypa ra3oB OMBIBAIOIINX BHYTPEHHIOIO
HOBEPXHOCTh CTEHKM tr, C; KO3()(QHUIUEHT TEIIOOTAaYM K BHYTPEHHEH cTeHke &, , BT/(MK); or

HapYXHOH CTE€HKH K BO3IyXy (X, , BT/(M'K). Ilmomans cren f, m. Temneparypa Bo3ayxa, OMBIBAIOLIETO

Hapy’KHIOIO TIOBEPXHOCTH CTEHKH tj, °C.

Heo6xonumo onpenenuTs:

a) oOmiee TEIUIOBOE COMNPOTHUBICHHE OT Ta30B M BO3AyXy - R, OOmmit ko3¢p¢uimeHt
Terutonepenadr K, mIOTHOCTH TEMIOBOTO MOTOKA ( M KOJMYECTBO TEIUIOTHI Q, TepsieMOoe CTEHKOW Ipu
TpeX BapHaHTax yKa3zaHHBIX B TaOIHIE 2;

0) HaliTh TeMIepaTypsl B CThIKe clioeB tl, t2 ,t3 mis TeX ke BapHaHTOB;

B) TIOCTPOMTH JJIsl TPETHETO BapraHTa rpauKy pacrpeaeaeH s TeMIEpaTyphbl B KOOpIUHATaX t-S
n t-R; cpaBHUTH ¢ TeMIepaTypamy, MOJyYEHHBIMU aHATUTHIECKUM ITyTeM ( 1o GopMmynam);

T') ONpENeNIUTh CHIKEHHE IOTEeph TeIUla BO BTOPOM M TPEThEM BapHaHTaX 10 CPAaBHEHHUIO C
nepBbIM (B nporieHTax). [lorepu npu nepBom Bapuanre npuHuMatotes 3a 100%;

) pe3yJIbTaThl pacyeToB NpeacTaBuTh B Buae Tabmuipl | (Ilpwn. 1.) n caenath BBIBOABI O poin
TEIIOBOW M30JISLIMHN JUIS CHWO)KEHMS TIOTEph TeIula yepes3 KiaJaky. BapuaHTbl 3anaun faHbl B Tabmune 2
(ITpum. 2).




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
3HaTh MEeTOoJbI u3yueHus Gpusuko-xumuieckux | Ilepeuens meopemuueckux 60npocos K IK3AMeHy: Mertons! uccnenoBaHuil
TPOLECCOB, PU3NIECKHX, XMMUIECKHX — OcHOBBl (U3MKH PEHTICHOBCKOTO HU3JIyYeHMs. BzaumopeiicTBHEe PEHTIeHOBCKHX JIydei MaTepualoB 1
CBOMCTB M 3KCILTyaTallMOHHBIX BEIIECTBOM. TIPOLIECCOB
Xap%KTepHCTHK MAaTCpHalIOB, yCTPOUCTB, | OcHoBHBIE METO/IBI PEHTTEHOCTPYKTYPHOTO aHAIN3A.
puOOPOB U U3LENUN HAa UX OCHOBE
proop — Meroast PCA — Jlays, Koccerns.
— Meroast PCA — meTon BpamieHuns, IIOpOIIKa.
—  OCHOBHBIE METO/Ibl PEHTI€HOCIIEKTPAILHOT0 aHann3a. OO0Iee yCTpOUCTBO CIIEKTPOMETPOB.
—  MeTobl peHTTEHOCTIEKPaIbHOIO aHAIN3a — KAYECTBEHHBIH, MOITYKOIMYECTBEHHBIN,
KOJIMYECTBEHHBIN.
— Crarudeckue METOAbI ONPEACIECHUS] MEXaHUUECKUX CBOMCTB.
— JluHaMHuyeCcKHe METObI ONPEIAEIICHUS MEXaHUYECKUX CBONCTB.
—  Iluxkipueckue MeToIb! OTIpEIeIEHUS] MEXaHHYEeCKHUX CBOMCTB.
— Hepaszpymaromue MeTo 1l KOHTPOJISL.
YmeTpb MIPUMEHATH AU PAKIHOHHEIE, Ilpakxmuueckue 3adanus:
CHEKTPOCKOIIMUECKUE, PE30HAHCHBIE U OmnucaTe METOJIUKY ITPOBEACHUS UCCIIEJOBAHUIL:
IPpyTrUe METOIBI IIPU UCCIIEIOBAHUN - Ha [IDM;
MaTepuasoB - Ha MPCA;
- Hepa3pyuIarIuX METOAO0B KOHTPOJIS.
Bnagets MIPaKTUYECKUMH HaBBIKAMU 3aoanusa na peuwienue 3a0ay u3 npogeccuoHaNbHOU 00aacmU, KOMNIEKCHbIE 3A0AHUA:
HCTIONBb30BaHUS 3JIEMEHTOB METO/I0B Bri6pats MeTox n3MepeHus TBEpAOCTH:
HCCIIeIOBAHMS MaTepHAJIOB U IPOLIECCOB | - ISl MaTepHAJIOB HU3KOM TBEPAOCTH;
Ha JIpYTUX JUCHUIUIMHAX, HA 3aHATHIX B | - 11 MaTepHAJIOB CpeTHEH TBEPIOCTH;
ayJIMTOPUU U Ha MIPAKTHKE - 17151 MaTepualoB BEICOKOH TBEPIOCTH;
- JUTS MACCUBHBIX M3JICITHN U CI0KHOH (OpMBI;
- JUT TOHKHAX 00pas3IioB.
Br16op MeToa nccie10BaHUs:
- 17151 OIIpeZIeTICHUsI pa3Mepa 3€pHa B KpYIMHO3EPHUCTBIX MaTepualax;
- 17151 OIIpeNIeTIeHHsI pa3Mepa 3€pHa B yIIbTPAMEJIKO3€PHUCTBIX MaTepHaax;
- U UCCIIEIOBaHMA AUCIOKAIIMOHHON CTPYKTYPHI;
- U UCCIIEIOBaHMUS MUKpOpeTheda TOBEpXHOCTH.
3HaTh - OCHOBBI CTaHJAPTHBIX TTAKETOB U BOITPOCHI IJI TIOATOTOBKU K 5K3AMEHY HaueprarenbHas

CPEICTB aBTOMaTH3MPOBAHHOTO
MIPOEKTHPOBAHUS;

- OCHOBHBIE ITPaBHJIa BEIOTHEHUS 2D
yepTexeil;

- OCHOBHBIE NpaBHJIa BEIOTHEHUSA 3D
yepTekeil;

1. Ilpenmer u MeTO HauepTaTENbHOM reoMeTpun. LIeHTpansHOe U napanieabHOe, KOCOYrOIbHOE U
OPTOTOHAJILHOE MIPOCLIUPOBAHHE.

2. Omop Monxa (KOMIDIEKCHBIN YepTeK) TOUKH, €0 3aKOHOMEPHOCTH.

3. ABcomOTHBIE KOOPAWHATH! TOUKH. [IpUBeCTH mpuMep NOCTPOCHUS TOUKH, 3aJaHHOW aOCOIOTHRIMHI
KOOp/AWHATaMHU.

4. OTHOCUTEILHEIC KOOPAUHATBI TOYKH. HpI/IBeCTI/I MpUMEP NOCTPOCHUS TOYKH, 3aﬂaHHOI71

TEOMETPHS H
WH)XXEeHepHas rpaduka
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- CIIpaBOYHBIC MaTCpUaJibl, KaCaromuecsa
BBITIOJTHACMBIX TUITIOB MOJACIIMPOBAHUA

OTHOCUTEJIbHBIMU KOOPJUHATaMH.
5. IIpsiMble 00LIETO M YaCTHOTO TOJIOKEHUS: 3a1aHue Ha 3rmope MoHxa.

6. BzanMHOe 1monoXXeHNe NPSMBIX: H300paXeHUE Ha YepTexe MOHXKa, OIpeIelICHHE B3aNMHOTO
TIOJIO’KEHHS CKPETMBAIOIINXCS TIPSIMBIX € TIOMOIIBI0 KOHKYPHPYIOIIUX TOUYEK.

6. [TmockocTH 00MIeTo MOJI0XKEHUS: CIOCOOBI 3a1aHus Ha yepTexke Momxka. [loctpoerne npsmoii B
IUIOCKOCTH, YCJIOBHE TIPHHAATIEKHOCTH TOYKH INIOCKOCTH.

7. IIMOCKOCTH YaCTHOTO MOJIOXKEHHUS: TPOCHUPYIOIINE, YPOBHS, X H300pakeHHne Ha yepTexxke Momxa.

8 MHOrOTpaHHUKH: 33/IaHue Ha YepTexxe MoHXka, onpeeNeHrne BUANMOCTH pedep Ha TUIOCKOCTIX
IIPOEKLIUN.

9. MHOrOrpaHHUKH: YCIOBUE IPUHAIC)KHOCTH TOUKH TOBEPXHOCTH MHOTOTPAaHHHKA,

OIpeielieHUe ee BUAUMOCTH Ha INIOCKOCTSIX MPOEKIUH.

10. CeueHne MHOTOTpaHHHKA IIOCKOCTHIO. [IpuBecTH npuMep mocTpoeHus GUrypbl CeueHHs
IIPOELUPYIOLIEHN TIOCKOCTBIO.

11. TToBepxHOCTH BpallleHUs: 3alaHUe Ha uyepTeke MoHXa ouepkaMu. Y CIIOBHE MPHUHAATIC)KHOCTH TOUKU
MOBEPXHOCTH BPAIICHHS.

12. Cedenns mpsiMOro KpyroBoro nuinusapa. [Ipusecti npuMep NocTpoOEHHs CEUSHUS 10 SIUIUIICY.

13. Konnueckue cedenust. [IocTpouTs Tpu NpOEKINH CEYCHHS KOHYCA 110 AIUTUIICY.

14. Ceuenne cdepsrl. [IocTpouTs TpH MPOESKITHH ceUeHUS chephl MPOCIUPYIOMIEH MIIOCKOCTHIO.

15. Anmmapar BpalieHus TOUKH, €ro 3JeMEeHTHI. Bpalienne TOUKy Ha KOMIUIEKCHOM 9epPTeXe BOKPYT
TOPHU30HTAIHFHO-TIPOCHUPYIOIIEH OCH.

16. Anmmapat BpaIieHus TOUKH, €0 JJIEMEHTHL. BpallieHne TOYKy Ha KOMIUIEKCHOM 4epTekKe BOKPYT
(hpoHTaTBHO-TIPOEIUPYIOIIECH OCH.

17. Metoz BpalieHus AJis peIIeHUs] MeTPUIECKHX 3a/1a4 HaXOKICHUS HATypalbHOW BEIMYHHBI OTpe3Ka
MPSAMOM 00IIIero MOI0KEHUS U yriia ee HakjiIoHa K [11.

18. MeToz BpameHus IS pELIeHNS] METPUYECKIX 3a/1a4 HaX0XKJICHHS HATypalbHOW BETMYMHBI OTpEe3Ka
MPSMO¥ 00IIIEeT0 MONI0KEHHUS U yIIia ee HakjiIoHa K [12.

19. Meron BpamieHust 4151 HAXOK/ICHHS HATYpaJIbHOW BEIMYMHBI OTCEKA TOPU30HTAIBHO-
MPOELHPYIOMIEH MIIOCKOCTH.

20. Metoq BpamieHus AJIsl HAaXOXK/ICHHS HaTypaJbHON BETMUMHBI OTCEKa (PPOHTAIHLHO-TIPOSIUPYOLIeH
TUIOCKOCTH.

21. AnnapaT 3aMeHBI INIOCKOCTEH MPOEKIUHA: MOCTPOEHNE TOYKH B HOBOH MIOCKOCTU MPOEKLUI Ha
KOMILIEKCHOM YepTexKe.

22 .MeToJ 3aMEHBI TUTOCKOCTEH MPOEKITHH AJIS PEIIeHUs] METPUIECKUX TUIIOBBIX 33124 HaX 0K ICHHS
HaTypaJIbHOI BEITHMYUHBI OTPE3Ka MPSIMO U YTIIOB €€ HaKJIOHA 0, B K MIIOC-KOCTSIM MPOSKITHi.

23. MeToJ 3aMEHBI TUTOCKOCTEH MPOEKITHH AJIS PEIIeHUs] TUIIOBBIX METPHUYECKUX 33424 HaX 0K ICHHS
HaTypaJIbHOI BETMYUHBI OTCEKOB TOPU30HTAIBHO-TIPOCIIUPYIONIEH MI0CKO-

CTU ¥ (PPOHTATHLHO-TIPOCIUPYIOMIEH TIIOCKOCTH.

24. TlepeceueHue NOBEpXHOCTEN BpalieHus. MeToa cexylux MIOCKOCTEeH A MOCTPOEHUS TOUEK JINHUU
HEepeCceueHMUsL.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
25. YacTHble cy4yau IepeceueHusl: MOCTPOSHHE JINHUY MIePeCcedeHUs] COOCHBIX TOBEPXHOCTEH.
ITpuBecTu mpuMepsIL.
26. YacTHbIe ciTydan IepecedeHHs: IepeceueHre 1o teopeme Momka. IIpuBecTr mpuMep NOCTPOSHUS
JIMHHU TIEPECEUECHUS KOHYCA C IUIHHIPOM.
27. O6mmii cayvail mepeceueHns MoBepXHOCTel BpameHus. [[puBecTr npuMep IOCTPOCHHUS TNHAH
HepecedeHns ABYX MPOU3BOJIBHBIX MTOBEPXHOCTEN BPAIICHUSI.
28. Pa3BepTKH MOBEpXHOCTEH, HX CBOICTBA. Pa3BepTky MOBEpXHOCTEN BPAIICHNUS, IPHUBECTH IIPHMEP
MOCTPOEHHA PA3BEPTKH NMPSIMOT0 KPYrOBOrO KOHYCa METOAOM TPHAHTYJIALUH C TOYKON Ha €ro
MTOBEPXHOCTH.
29. Pa3BepTka MHOTOrpanHuka: [Ipusectu npuMep MocTpoeHus pa3BepTKU TPEYTroJbHON MHPaMHUIBI C
TOYKOH Ha ee MOBEPXHOCTH.
YmeTsb - 00CyXIath crioco0bl 3 HEeKTHBHOTO IIpumepHBIe IpakTHYECKUE 3aAaHUS:

pemenus 3aga4 (2D umu 3D
MIOCTPOCHHUA);

- CTPOMTH TUNHUYHBIE MOJIENN 3aaa4, 2D
yeprexeil u 3D moznene;

- IPUMEHSATH 3HaHMS YTCHUS U
TIOCTPOCHHS YEPTEKEH B
podeCCHOHANBHOMN NESITeIbHOCTH;
- UCTIONIb30BATh 3HAHMS YTCHUS U
noctpoenus 2D ueptexeit u 3D
MoOZeJIeN Ha MEXAUCLUIITIMHAPHOM
yYpOBHE

1. Ilo HarngqHOMY M300paXKEHHIO OCTPOUTH KOMIUIEKCHBIH YEPTEXK JeTaIn

2. BoImosHUTE 1 0003HAYUTH CIIOKHBIN CTYNEHUYAThIA pa3pe3

[
|
I ! I
|
|

|
|
|
|
|

EO

3. BeIMonHUTE ¥ 0003HAYUTD CIIOKHBIN JIOMAHbIH pa3pes
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Cle&

4. ITocTpouTs BUJ CIIEBA, IPAMOYTOJIbHYIO H30METPHIO ACTAIH
&

5. IoCTpOUTH TOPU3OHTAIBHYIO TIPOEKIIMIO MMPAMHUJIbI, HATYPaIbHYIO BEIUUHHY CEUECHUS TTHPAMHUJIbI
IIJIOCKOCTBIO U OIIPEACINTh BUAUMOCTD pe6ep nUupaMuJbl. HOCTpOI/ITL Pa3-BEPTKY NMUPAMUBI.
s

6. 3armcath B TAOIUIBI HA3BaHUS KPHUBBIX, TOTYICHHBIX B CEUEHHUSX 3aJaHHBIX TOBEPXHO-CTEH
BpallleHUs




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
JJIEMEHT 00pa3oBaTeNpHOU
KOMITETEHIUH IPOrpaMMBbl
7. [TocTpouTh TPH MPOEKINHU TOBEPXHOCTH BPAIICHHUS CO CKBO3HBIM BEIPE30M

Bnanets - MPAKTUIECKUMU HaBBIKAMH [TpumepHbIe IpaKTUYECKUE 3aTaHUS:

ucnons3oBanust CAIIP Ha 3aHsaTHAX B 1. ITo 3aganHpIM BUaM noctpouts 3D Mozesns AeTau, co3aTh aCCOLMATUBHBIN KOM-TUIEKCHBIN YepTex

ayIUTOPUU U HA MIPOU3BOJCTBEHHOU JIETaJN B COOTBETCTBUH ¢ TpeboBanmsamMu ECKJ]

MIPaKTHUKE; o _ ’

- METOJIaMH UCITOJIb30BaHUS Lol o [Nl

MIPOTPAMMHBIX CPEJICTB IS PEIICHHS 1 ":‘

MPaKTHYECKHX 3a71ad; [ & ] )

- OCHOBHBIMH METOJJaMH HCCJIEIOBAHUS i T

B 00JIaCTH HaYepTATEIbHON T€OMETPUHU U

KOMIBIOTEPHOI rpadukwy,

MIPaKTUYECKUMH YMEHUSIMH ¥ HaBBIKaMU

HMX HCIOJIH30BaHUS
3HaTh METO/IbI aHAJN3a JIIEKTPUICCKUX U IlepeyeHb TeOpeTHYECKUX BOMPOCOB K IK3aMEHY: DNEKTPOTEXHUKA U

MarHUTHBIX IETeH, 3TeKTPOMarHUTHBIX
YCTPOWCTB;

—  IlonsTHs 3mexTpuYEcKOM, 3JIEKTPOHHOW M MarHUTHOW nenei. Kinaccudukanus u npumeps! nenew.
OCHOBHBIE 3aKOHBI YIEKTPOTEXHUKU U UX IPUMEHEHHUE.

DJICKTPOHUKA
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OCHOBHBIE XapaKTEPUCTHKU
JJIEKTPOMAarHUTHBIX YCTPOHCTB U
puOOPOB, SJIEMEHTHYIO 0azy
3JIEKTPOHHBIX YCTPOICTB.

— @uzuyeckas M MaTeMaTuueckas Mojenu Ienu. lcTouyHuku, NPOBOAHMKM U HMPUEMHHKH.
W neanu3upoBaHHbIE ABYXIIOIIOCHBIE 3JIEMEHTHI U UX CBOMCTBA.

— JluHeiiHBIC 3NIEKTPUYIECKHE IIETIH IOCTOSIHHOTO TOKa. AHAJIHM3 eI Ha OCHOBE 3aKOHOB Kupxroda n
Owma.

—  DOKBHBaJICHTHBIEC MPEOOPA30OBAHNS YIACTKOB HETICH.

—  OcHOBHBIE METOIBI aHAIN3a JTUHEWHBIX IIETEN.

— CgoiicTBa IIMHEWHBIX OJJIEKTPUYECKUX IEIMEH: CBOHCTBO JIMHEHHOCTH, NPWHIWII HAIOKEHUS,
MPUHIUI B3aUMHOCTH.

— DOnexTpuyeckass MOLIHOCTb M JHEPrHsl MOCTOSHHOIO 3JIEKTPUYECKOrO0 TOKA. 3aKOH COXpaHEHHS
9HEPrUM B JIEKTPUUECKOH LIENH ¢ IIOCTOSIHHBIMU TOKaMU. bananc MoIHOCTEH.

— OcCHOBHBIE XapaKTEPUCTUKU M MapaMeTpbl CHHYCOMJAJbHBIX TOKOB W HampspkeHHH. CrocoObl
TMOJYYCHUA CUHYCONIAJIbHBIX HaHpﬂ)KeHI/Iﬁ " TOKOB.

- HpeZ[CTaB.HeHI/Ie CUHYCONJAJIbHBIX TOKOB U HaHpH)KeHI/Iﬁ BCKTOpaMM M KOMITIJICKCHBIMU 4YHCJIaMU.
3aKOHBI ANMEKTPUICCKUX [IETNel B KOMILICKCHOH (opme.

—  ®a3oBbIe COOTHOLIECHHS MEKIY TOKAMH M HANPSDKEHUSIMH B IEMH IPU CHHYCOUIANBHOM TOKE.

—  ComnpoTHBIIEHHS SIEMEHTOB U YY4aCTKOB LENEH NP CHHYCOUIANBHBIX TOKaX.

—  DnekTpuyecKas S3HEPrusl ¥ MOITHOCTh B LEMIX ¢ CHHYCOMJAIbHBIM TOKOM. AKTHUBHAs, pEAKTHBHAS
U TIOJIHAs MOIIHOCTHU. banaHc akTUBHBIX U pEaKTHBHBIX MOLIHOCTEH.

— Tpexcdasnas cucrema HampsDKEHHH, OCHOBHBIE COOTHOIICHMS, CHOCOOBI MONYyYCHMS, WCTOYHHUKH
Tpex(}a3zHOro HAMPSHKEHUS U MX SKBUBAJIEHTHBIE CXEMBI.

— Tpexdasnas Harpy3ka. CUMMeTpU4YHasT ¥ HECHMMETPUYHAs Harpy3ka IpU COeJUHEHHH (a3 B
TPEYTrONbHUK M 3Be31y. CXeMBbI W pacueT SKBHBAJICHTHBIX MapaMEeTPOB HArpy3KH B Tpex(aszHBIX
LEIISX.

— TpexdaszHas Tpex- U YETHIPEXIPOBOJHAS CETh C CHMMETPUYHOM HArpy3KoMH, CXeMbI, pacdeTHBIC
COOTHOIICHHS AJIsI OTIPEIeTICHHs] TMHEHHBIX U (pa3HBIX TOKOB W HAIPSHKEHHH.

—  MomHoctu Tpexda3Hoi ceTu. M3MepeHne akTHBHOW U peaKTHBHOM MOIITHOCTH.

—  OpnodazHblil TpaHcHOPMATOP CO CTATBHBIM CEPACYHUKOM.

—  CaoiicTBa 1 0COOCHHOCTH HOIYIIPOBOJHUKOBBIX JIMO0B Pa3IMUHBIX THUIIOB.

— Hasnadenue u npumepsl IPOCTEHIINX CXEM BBIIPSIMHUTEINICH, IPUHIMIIB UX PaOOTHI.

YMers

BBIOMpPATh 3 EKTHBHBIE CIOCOOBI
aHaM3a IEKTPUIECKUX U MarHUTHBIX
Lernei, Yu-TaTh AEKTPHUECKUE CXEMBI
ANEKTPOTEXHUIECKUX M DIIEKTPOHHBIX
YCTpPOMCTB;

9KCIIEPUMEHTAIILHBIM CIIOCOOOM M Ha
OCHOBE MMAaCIOPTHBIX (KaTaJIOKHBIX )
JIAHHBIX ONPENENSATh apaMeTpbl U
XapaKTEePUCTUKHU THUIIOBBIX

Ipumepnvie npakmuueckue 3a0anus 01 IKIAMEHA:
1.0npenenuts conpoTuBieHre pe3ucrtopa R2, ecau: R1 = 3 Om, a moka3aHusi aMIepMETPOB yKa3aHbI Ha

CXEME.

2. OnpenenuTth Hanpsbkerne nctounuka U, ecmu R=6 Owm, [=4A.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

AIEKTPOTEXHUUECKUX U DJIEKTPOHHBIX
YCTPOWCTB.

3. OnpexnenuTth conmpoTHBICHUE KOHAeHCcaTopa X¢, ecmn: U =200 B, 1=4 A, cos ¢ = 0,8.
(x)
N

-u ==X

l15 A

5. JIuHeitHbIe TOKH P COSAMHEHIH HATrPY3KH «3Be3H0i»: Io= Ig = Ic = 20 A. Onpenenurs TOK B
HEHTPaJIbHOM MIPOBOE, ECIH @, = @y = ¢ = 30°.
6. Ompenenuts MoKa3zaHue BobTMeTpa, eciiu Z¢$ = 10 Om, ammepmetp mokassiBaeT 10 A.

A W—A

© RS

C ——\

B
7. OnpenenuTh NeHCTBYIOIIEE 3HAUCHNE TOKA, HANPSDKEHHS, CIIBUT 110 (ha3e U XapakTep Harpys3KH, €CIu
MTHOBEHHBIC 3HAUCHHUSI TOKA U HampspkeHust paBubl: 1 = 10 sin ot, u = 141 sin (ot + 30°).
8. Kakoif TOK MOXXHO H3MEPHUTH aMIIEpMETPOM, CONTPOTHBICHUE KOTOPOTO Ra=0,3 OMm, 1,0, =150 me.,
C4=0,001 A/nemn., ec BKIIOUYUTH €TO C IIYHTOM, COIpOTHBIeHNE KoToporo R,,=0,01 Om?
9. OnpenenuTh ICHY IEICHUS BOIBTMETPA, UMEIOIIEro HOMUHANbHBIC qaHHbIe: U,,,=50 B, n,,, =100 ne.,
Ry=1000 Om, Bri1tOUeHHOTO ¢ 106aBOYHBIM corpoTuBiaeHHeM Ry=3000 Om.

[TpuBenuTe cxeMy BKIFOUSHHUS BOJIETMETPA C 100aBOYHBIM CONPOTHBIICHUEM.
10. TTIpuBeuTe AMEKTPUIECKYIO CXEMY, KOTOPOH COOTBETCTBYET BEKTOPHAS THarpaMMa.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
| _
> U
Bnaners TipHEeMaMi MpOBCACHIA . Ilepeuens TeM J1a60PATOPHBLIX PaGOT :
KCIICPUMCHTAJIbHBIX U BaHUU
IKCICPUMCHTATL  HCCIICioRa —  DIeKTpu4ecKkue NpruOOpsl M U3MEPEHNS;
NIEKTPUUCCKUX LETIeH U .
. — HccnenoBanue cBOMCTB IIENH MOCTOSHHOTO TOKA;
NIEKTPOTEXHUIECKUX YCTPOHCTB; .
— HccnenoBaHue 31eKTPHUECKON IIEMTH CHHYCOHUJAIBHOTO TOKA;
METO/IaMH BBIOOpa . .
- BaHHUEC TPECX HBIX TICH.
NIEKTPOTEXHUIECKUX, STEKTPOHHBIX, Hccneao anne Tpexdas tene .
51€KTPOU3MEPHTENbHBIX YCTpOﬁCTB. - CCJICAOBAHUE MMOJYIIPOBOJHUKOBLIX BBIIIPAMUTCIICU
OIIK-2 roTOBHOCTHIO KPUTHYECKH OCMBICIUBATH HAKOIJIEHHBIH ONBIT, H3MEHATH MPU HE00X0AUMOCTH MPO(HIb cBoeil mpodeccHOHATBLHOM 1eTeJILHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTUKH MPOAYKTOB | ITepeuens meopemuueckux 60npocos K IK3IameHy: OcHOBBI
YEPHOH U LIBETHOM METaJLIypruu: —  Ponb yepHBIX MeTaNIOB B chepe YenoBeUeCKol NeATeTbHOCTH METaJUTYPru4eCcKoro
4yryHa, cTaiu, GpeppocriaBos, — Yo TaKoe 4yryH? TIPOU3BOJICTBA
AIIOMHUHMSA, MEU, HUKECII; MECTO — OO6mas cxema MPOU3BOJICTBA YEPHBIX METAIIOB
TIPOM3BOACTBEA ICPHBIX METAIIIOB B —  OCHOBHOE pa3jn4ie YyryHa U cTajm?
chepe dyenoBeueckoil eATENbHOCTH; _ Yro Takoe cTaib
Tpe6OBaHH$[ K HpO(beCCHOHaHLHOHV - Kakue cranemiaBuabHbIE arperatbl MOT'YT UCIIOJIb30BATHCS JJIA BBITIJIAaBKH craan?
JIeATeTbHOCTH paOOTHUKOB YEPHOM
— HasoBuTte muxToBBIE MaTepHabl, KOTOPHIE NCTIOIB3YIOTCS PH BHIMIIABKE CTAIN B KHCJIOPOJHOM
METaTyprun
KOHBEpTepe.
— HasoBuTte muxToBbIe MaTepHabl, KOTOPHIE NCTIONBb3YIOTCS P ITPOU3BOACTBE AIIIOMHHUS, MEIIH,
HUKETIS.
— Kakue arperats! UCHIONIB3YIOT IPH IPOU3BOJICTBE LIBETHBIX METAILIOB?
- B uem ocHOBHBIE OTIINYHS MCTAJUTYPIrUr YEPHBIX U IIBETHBIX METAJIOB?
— TpeboBanns kK npodecCHOHATBHON IeSITETPHOCTH PAOOTHUKOB YePHOH METaJUTypriH
Ymers OIICHUBATh (PU3UKO-MEXaHUIECKHE Ilpakmuueckue 3a0anus:

CBOMCTBAa MAaT€pUAJIOB U IPOILYKTOB
METaJLTypru4ecKoro Mporu3BO/JICTBA;
paborath ¢ nHOpMaIHe 0 mporeccax
" arperarax nNpousBOACTBA; KPUTUICCKHU
OCMBICIINBATh COCTOAHNUE U ITYTU

- ONPEZIEIIUTH OKUCIUTENBHYIO CIIOCOOHOCTB ariioMepara, cozepxarero 60 % Feq, 1 15 % FeO.
- OTIPE/IENIUThH OKUCITUTENBHYIO CIIOCOOHOCTB OKaIMHBI, coziepkarieii 70 % Feyq, u 73 % FeO.

- CKOJIBKO W3BeCTH, cojepkamieii 85 % CaO, norpebyercst mist onutakoBanust 0,7 % Si B 300 T skMakoro

METaJlIa, CITH OCHOBHOCTH IIjiaka-3,5 ?

- Ha CKOJIbKO TTOBBICHTCSI OCHOBHOCTb IIJIAKa, €CJTH K 35 T 1wiaka, cojaepxaiiero 43 % CaO u 13 % SiO,




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
Pa3BUTHSI METAJUTYPTHYECKOTO J100aBUTh 7 T U3BecTH, coaepikaieit 87 % CaO u 2 % SiO, ?
IIPOM3BOJICTBA
Bnagets OCHOBHBIMHM METOJAaMH aHaJIN3a HAYYHOH 3adanusa na peuienue 3a0ay u3 npogeccuoHanbHOU odnacmu:
JUTEPATyPhI B 00JIACTH —B cpefie dMeKTpoHHbIX Tabmun Excel paccuurars MCXOAHBIA COCTAB MIMXTHI AJS BBHIMUIABKH CTaad B
METaJLTypru4ecKoro Iponu3BOJICTBA; KHCJIOPOJHOM KOHBepTepe (MCXOIHbIEC JaHHbBIE 110 BApHAHTAM);
IpO(eCCHOHANBHBIM A3bIKOM B O0JIACTH | — cpaBHUTH TEXHHKO-DKOHOMUYECKHE TMOKas3aTenu paboThl JoMeHHBIX Tedeir NeS8 (¢ B3Y) u Ne 4
TCOPHH MCTAJTYPIrHICCKHUX MPOLECCOB (KOHYCHOE 3arpy309HOE YCTPOMCTBO);
—UCTIoNB3Ys makeT «OnucaTenpHas CTaATUCTHKAy MMpoaHaTU3upoBath BEIOOpKyY 3 1300 mmasok B KKII.
3HaTh OCHOBHBIC MOHATHSA, Kiaccubukanuio u | Ilpumepnvie meopemuueckue 60npocwl: ONeKTpOMETaILTy pTHs
CHOCOOBI ANIEKTPOCTAICIUIABIIIBHOTO —  Posb (eppocmiIaBHOro MPOU3BOACTEA B METAJLTYPIHH. CTaJIM | CIIaBOB
Opou3BOACTBA —  Knaccuduxanus cioco60B mpou3BoIcTBadGeppoCIIaBoB.
—  [uxTOoBBIC MaTEepHaNbl, HCHIOIb3YEMBIE B IPOM3BOACTBE (DEPPOCIIIIABOB.
— IIpousBoacTBoO yriepoaucroro peppomaprasua.
—  IIpou3BoacTBO HU3KOYTIJIEPOAUCTOrO (heppoMapraHiia.
—  IIpou3BoACTBO METANTMUECKOTO MapraHia.
— TIpousBozactBo heppoxpoma.
—  IIpou3BojacTBO HU3KOYTIEPOAUCTOrO (heppoxpoma.
— IIpomsBoxcTBo deppoBanagys.
— IIpomusBoacTBo deppocumunns.
— IIpomsBoxcTBo peppoHHKEIS.
YMmers

COBEPIICHCTBOBAThH HABBIKH, TIEPEHOCUTH
Pe3yIBTATHI B 00JIACTH MaTePHAITBEHO-
MIPaKTUYECKON, TEXHUUECKON
JIeATEILHOCTH

Ilpumepnvie npakmuueckue 3a0anus 0na cOauu IK3amena:
— CocraButh TEXHOJIOTUYECKYIO TI0CIIEA0BATEILHOCTD
(heppomapraniia ¢ ykazaHHEM HCIIOIb3yEMOT0 000pYAOBaHUS
—  Omnpenenutsb THITH PEPPOCILIABOB I10 MIPEACTaBICHHBIM 00pa3nam

— Onwmcatb TEXHOJIOTHIO TPOM3BOACTBA (eppocIuIaBa 1o NpeACTaBIeHHOH cxeme. JlaTh
pacmugpoBKy MO3ULIHUIA.
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- Omnucatb KOHCTPYKIHWIO U NPUHIHNIT HCﬁCTBHﬂ MpeACTaBJICHHOI'O O60py,HOBaHI/I$I




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
Bnaners CHOCOOHOCTBIO a0CTPAKTHO MBICIIHTH, 3ajaHus Ha pelIeHue 3a1a4 U3 NpoecCUOHAIBHON 00acTi
aHaIN3UPOBATh, CHHTE3UPOBATH —  OnpenenuTtp pa3inyus B TEXHOJIOTHIX MPOU3BOACTBA YIIIEPOIUCTOT0, HU3KOYIIIEPOJAUCTOTO U
oJIy4aeMyro HH(OPMAIIHIO METaJUTNYeCKOTo (heppoMapraHiia
—  Onwmcatp pa3inuus B TEXHOJIOTHUAX MPOU3BOJICTBA OOBIYHOTO U HU3KOYIJIEPOAUCTOTO (heppoxpomMa
— Ilo npencraBieHHOMY XMMHUYECKOTO aHAIU3y (eppocIuiaBa ONpeNeInTh ero Tuil. JlaTh
pa3BepHyTOE 00BSCHEHHE.
3HaTh OCHOBHBIE JTAITbl TIOSIBICHHS Ilepeuens meopemuueckux 60npoco8 0nA NOOZOMOGKU K 3auemy: Hcropust MeTamiyprun
METALTYPrHIECKUX TEXHOJIOTHHI; BKJIA — HcTopus Haykn ¥ TEXHUKHU KaK IPEAMET NCCIECIOBaHMS.
BeZ[yH.[I/IX pOCCHﬁCKHX n 33py6e)KHLIX — HonyquI/Ie MEIU U3 py;[
Y4CHBIX B Pa3sBUTHC MCTAILTyPI'HH, — Tloxydenue 6poH3bI. BpOH30BEI Bek.
CYHIECTBYIOINE B HACTOSALICE BPEMS — Tlonmydenwue xene3a MPSIMbBIM BOCCTAHOBJICHHEM PY/IbIL.
KOHCTPYKIIMOHHBIE MaTePUaIIBI; —  KpW4HBIit MeTOSI.
— Tlonmydenue OynaTHOMN cTaiy.
— IlepBeie MeTOABI 06PAOOTKHM METAJUIOB JIABICHUEM.
— TurensHbBIH CIOCOO MPOU3BOICTBA CTAJIH.
— KpymnHeiimme TexHu4YeCKne JOCTHIKEHHS U BHEIPEHUE MAIlIMHHON TEXHUKH B IPOMBIIUICHHOCTb.
— Jlapamadr, Kak BaXXKHEHIINH MEeTaITypruuecKuii pecype.
— [lnaBka mMeTanmia B CBIPOAYTHBIX M KATAJIOHCKHMX FOPHAaX.
— IlITroko(heHBI 1 OCMYHJICKHE TIEUH.
— PazpaboTka myuIMHIOBOTO TIpolecca.
— IIpokarka MeTajuia B IUTIONIAIBHBIX ManinHax. [1osBIeHHe TMCTONPOKATHBIX U COPTOBBIX CTAHOB
YmeTb BBIJIEIISTE OCOOEHHOCTH HcTopudeckoro | Ilepeuens mem Ons npesenmayuu

Pa3BUTHS METAIITYPTHH CPEIH
HCTOPHUYECKOTO PA3BUTHS OOIECTBA;

— - Mexanuka B JIpeBHel I'peninu, OTKpBITUS ¥ TBOPIBL.

— - Jleonapno na BuHuum — yueHbll, XyJOXKHHUK, apXUTEKTOpP, MBICIUTENb, UHXkKeHep. OCHOBHBIE
TexHU4YecKne n3ooperenus Jleonapno na Bunun.

— - Benukuii pycckuii meramypr I1.I1.Anocos.

- N3BectHBI pycckuit metamutypr [1.M.O6yxoB.

— - XKusnb u gestenpHOCTh J[. K. UepHOBa — OCHOBaTENsT MeTAIIIOTpadu.

— - A.A. bailikoB — OCHOBaTellb COBPEMEHHOUW TEOPUN METAILTYPTUUECKUX MPOIIECCOB.

- I'.B. KypatoMoB — 0CHOBaTeIb COBPEMEHHON TEOPUM MAPTEHCUTHBIX IPEBPALICHUM B CTAIH




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
Bnaners OCHOBHBIMH METOJAMU aHAJIN3a Ilepeuens 3a0anuil kK cemunapam:
Hay4HOU JIUTEPaTyphl B 00J1aCTH —  Poccuiickue yueHsie B 001aCTH MaTepuaioBeACHHS.
UCTOPUUA METAJUTYPTHUH; — Hampasnenus uccnenoBanuil MaTepuagoBeICHUS.
PO ECCHOHATBHBIM SI3BIKOM B 00J1aCTH —  Tlpuemsl oGoraieHus GOTOTHBIX PY/IL.
MCTOPHH METAJLTypru —  VHUKaJIbHOCTb PYCCKOM METAILTYPIUH.
— ITroxo¢ens! 1 OCMyHICKHE TIEUH.
— «KatanoHckuii» ropH
3HaTh OCHOBHBIE JTallbl Pa3BUTHs TEXHUKHU H Ilepeuens meopemuueckux 60nPOCO8 0N:A NOOZOMOEKU K 3auemy: Hcropus TeXHUKH
TEXHOJIOTHi{; 0COOCHHOCTH Pons Hayknm W TEXHHKHM B pPa3BUTHM oOmecTBa. VIcTopus HaykKMm M TEXHHKH KaK MpeIMET
BO3HWKHOBEHHS U Pa3BUTHUS TEXHUKH U WCCIIEIOBaHM.
TEXHOJIOTUH B PA3/IHYHbIC IEPHOIBI IIporonay4Hble 3HaHUS NEPBBIX LUBUIU3ALUN.
HCTOPHYECKOTO PAa3BUTHs OOIICCTBA; OO61uye MpU3HAaKU aHTUYHOM HayKH.
OCHOBHBIC TCHACHIMH PAa3BUTHS TEXHUKH Hayunsie 3Hanus Ha J{pesaemM Bocroke. Hayunbie 3Hanus Kuras. Hayunbie 3Hanus Muaum.
Ounocodus ecrectBo3nanus B JpesHeii ['perun.
Mexanuka B [IpeBneii ['periun, OTKpPBITUS U TBOPLBL.
OCHOBHBIE IPEICTABICHHS APEBHUX IPEKOB O CTPOEHUHU 3eMiIi U BeeneHHOM.
Onoxa Bo3poxnenns, o0mas XxapakTepUCTHKA U €CTECTBEHHO-HAYYHBIE IOCTHKCHUSL.
. . Pa3Butne texauku B XVI—XVII BB.
. Mexanuka B XVII B.
3apokIeHNe 3JIEMEHTOB MalTHHHON TEXHUKH
VcTopus yTBep>KAEHUS BTOPOTO Havyajla TePMOJIUHAMUKU
KpynHeiinie TeXHU4eCKUE JOCTHKEHHS U BHEIPEHUE MAIIMHHON TEXHUKU B IPOMBILIICHHOCTb.
Hayunas peBomonus Hayana 20-ro Beka.
Kpynseiine nzodperenus XX B. 1 TMHAMHUKA Pa3BUTHS OTAEIBHBIX THIIOB TEXHUYECKUX OOBEKTOB.
CoBpeMeHHbIe KOHICTILIH IPOUCXOXKISHHs )KU3HH U IBOJIONMH Orocdepbl 3emiu.
Ymetb M0JIb30BaTHCS] COBPEMEHHOM HayYHOU Ilepeuensv mem onsn npezenmayuu

JIUTEPATypPOH JJIsl 0OoTameHus
3HAHUSIMH B 06J'IaCTI/I HUCTOPUU TEXHUKU,
BBIJICIISITh OCOOCHHOCTH Pa3BUTHUS
TEXHUKH Ha Pa3InYHbIX dTanax
HCTOPHYECCKOTO PA3BUTHSI; ITOJIE30BATHCS
TEPMHHOJIOTHEH B 00acTh
0OIIETEXHUIECKHUX TUCIIUTUTHH

— Apucrortens. XXu3Hb 1 HaydHas A€ATEIBHOCTb.

—  Apxumen. J)KusHp 1 Hay4dHas JIESTEIbHOCTS.

—  Esxumna. XKusHb 1 HaydHas NeSTEIbHOCTD.

— IIronemeii. XKu3Hb U Hay4Has AEATEIBHOCTD.

— Jleonapno na BuHuM — y4eHBIH, Xy10KHUK, apXUTEKTOP, MBICIIUTEINb, HHKEHED.

—  OcHoBHBIE TeXHUUECKHE N300peTeHus JleoHapno na Bunum.

— Tammneo anuneit. Ero 6uorpadus.

— Xpucruan [I'roiirenc — m3o0perarens W ONTHK.
MOJICPHHU3AIIHSL, COBPEMEHHOE HCIIOJIF30BaHHE.

—  Hukomnaii KonepHuk 1 ero cuctemMa MUpO3JaHus.

— JIxopnano bpyHo: 6norpadus, MEUpOBO33peHHE, MECTO B HCTOPHH HAYKH.

Ilpunuun I'rolireHca — OTKpPBITHE,




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
DJIEMEHT 00pa3oBaTeNpHOU
KOMIIETEHIIUN IpOrpaMMBbl
Bnanets 3HAHWSMHU O BO3SHUKHOBEHUHU U Ilepeuens 3a0anuii Kk cemunapam:
Pa3sBUTHUH TCXHUKH B ONPEICIICHHBIC —  OcHoBHBIE IOHATHUS U 3aKOHOMEPHOCTHU Pa3BUTHUSI TEXHUKU
HCTOPUYICCKHUC NICPHOIBI, — Cucrema «4eJIOBEK — TEXHHKAY
TEPMHUHOJIOTHEH B 00JIAaCTH Pa3BUTHUS —  TexHHUKa U HHKEHED
TEXHUK; —  MmkeHepHast JesTeIbHOCTh
PO ECCHOHANLHBIM S3bIKOM B 0OMACTH | Brygnye Hayku M ydeHBIX Ha pa3BATHE TEXHHKH
WCTOPHUH TEXHUKHU
3HaTh - 0COOCHHOCTH pabOTHl KOHKPETHOTO [lepeuncauts Lexa no NpPoOU3BOACTBY YEPHBIX METAJUIOB B JJOTMYECKOM MOCIIEN0BATEIbHOCTH YuebHas -
IPOMBILIIJIEHHOT'O NIPEAIPUATHS OmnwmcaTh B 00IIeM BHAE TEXHOJIOTHH MPOM3BOJCTBA MOIYICHUS YEPHBIX METAUIOB B KaXKIOM IIeXe O03HAaKOMUTEIbHAS
YMeTn - O6paH.laTBC$[ C TEXHUYECKUMHU HepeqﬂanTb NPUHIHUIIE KOHCIICKTUPOBAHHS YCTHBIX COOOIIEHNHT COCTABIIATH OTYET I10 MPaKTHKE IIpaKkTHKa
cpencTBaMu pa3pabOTKU U BEJICHHS OmnmcaTs IPUHOUIIEI 0000IIECHHUS MOTydeHHON HH(OpMAIHH
JOKYMEHTaluu [epeuncnaute TpeOGOBaHUS K MOATOTOBKE OTYETA IO IPAKTHKE
Bnagets - KyJIbTypOU MBIIIJICHHS, CTIOCOOHOCTEIO [epeuncauTes MPUHOUTIEI KOHCTIEKTHPOBAHUS YCTHBIX COOOMICHUH COCTABIATh OTUET IO MPaKTHKE
K 0000IIIeHHT0, aHAINA3Y, BOCTIPHSTHIO OmnmcaTs IPUHOUIIEI 0000IIECHHUS MOTydeHHOH HH(OpMAIHH
nHpOpMALUH [epeuncauts TpeOOBaHUS K MTOATOTOBKE OTYETA TI0 TPAKTHKE
3Hath Tpe60BaHI/I}I K TIOATOTOBKE OTyeTa | [lepeuncnuts TpeGoBaHus K MOArOTOBKE OTYETA TI0 TIPAKTHKE VYueOHas - MpaKkTHUKa
110 MTPAKTHUKE COTJIACHO 110 TOTyICHHIO
IIEPBUYHBIX
YTBCPHKACHHBIM (I)Op MaM npo¢eCCUOHATBHBIX
VYmeTb COCTaBJIATH OTYET 110 HpaKTI/IKC HpG,HOCTaBI/ITL OTYCT IO NPAKTHUKE yMeHI/Iﬁ U HaBBHIKOB, B
Bnasiets IPaBUIIAMHU MOATOTOBKH TTepeuncinTh MPaBUIaAMHK MOJTOTOBKM YCTAHOBJICHHOM OTYETHOCTH TOM HHCIIC HEPBIYHBIX

YCTAHOBJIEHHON OTYETHOCTH 11O

yMeHI/Iﬁ 1 HAaBBIKOB

HAy4HO-
YTBCPIKACHHBIM (bOPMaM HCCIIEI0BATENBECKON
JIEITENBbHOCTH
OIIK-3 cnocoGHOCTHIO 0CO3HABATH CONMAJIbLHYIO 3HAYHMOCTh CBOel Oyayuieii npodeccun
3Hatb pOJIb METAJUTYPIUU B pa3BUTHHU Ilepeuens meopemuueckux 60npocos K IK3ameny: OcHOBBI
0011eCTBa M 9KOHOMHKH CTPaHbI, — OOmas cxeMa IPOU3BOJICTBA YEPHBIX METAJUIOB. MeCTO MEeTaJUTyprHYecKoi MPOMBIIIJICHHOCTH B | METaIypru4ecKoro
peruona u ropoja; COBpeMEHHOE 9KOHOMHKE CTPaHbI U MHpa B IIEJIOM MIpOM3BOJCTBA

COCTOSIHHE METaJUTyprUuecKON OTpaciiy;
poOJIeMbI U TIEPCIIEKTHBbI Pa3BUTHS
METaJUTyprii ropojia, perioHa, CTpaHbl
1 3apy0exbs

— IlepcrnexkTuBbl U IOTEHUMAN PA3BUTHUS Pa3BUTHUS YEpHOU MeTaLypruu PO

— XuMHYeCKHH CcOCTaB JKEJIE3HBIX pyld. TpeboBaHMSA K KadeCTBY JKEJE3HBIX Py W HEOOXOIMMOCTH

MMOJATOTOBKHY UX K JIOMEHHOMH IIJIaBKE

—  Tumsl Kene3HbIX pyX IO pyaooOpasyiomemy MuHepaly. OCHOBHBIE MECTOPOXKACHHS JKEIE3HBIX

pyA.
—  @mrochl JOMEHHOW IIaBKU, TEXHOT€HHOE CHIPBE.

- Croco0Osl NOATOTOBKU pyA K ,Z[OMGHHOﬁ miaBke. Hasnadenume u XapaKTepUuCTrKa cIroco0oB

OKYCKOBAaHUS JKCJIC30PYAHBIX MATCPUAJIOB.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

CyIIHOCTh arJoMepanoHHOT0 MpolLecca.

[Tpsimoe 1 KOCBeHHOE BoccTaHOBJIeHHE okcHoB. Ocobennoctu. [Tokazarenn. CpaBHEHHE NPSIMOTO
1 KOCBEHHOTO BOCCTaHOBIICHUS.

BoccTanoBneHne KpeMHNS, MapTaHIla, BaHA U U THTaHA B TOMEHHOH ITeYH.

OO6pa3oBaHne YyTryHa B TOMEHHOU IIeYd. BHIBI 9yTyHOB, BEITIABIIEMBIX B JOMEHHBIX IIeUax.
[IImakooOpa3zoBaHme B JOMEHHOI meun. [lepBUYHBIN, TPOMEXKYTOUHBIH, KOHeUHBIH IITak. CocTas
KOHEYHOTO IUTaka. TpeOoBaHMs K IIJTaKaM.

[ToBeneHue u GaxaHc cepbl B JOMEHHOU 1eur. BHeroMeHHas necynbdypaiust 4yryHa.
OCHOBHBIE TYTH 1 CIIOCOOBI CHHKEHUSI PacXo/ia KOKCa NPH BHIMJIaBKE YyTyHa.

OO61iee ycTpoMCTBO M COCTaB KOMIUIEKCA JOMEHHO Mevu.

Brimyck 1 yoopka npoyKToB miaBky. JInTeidHbli ABOp.

Bunp! ctanu no cTeneHu pacKUCICHHOCTH

Uto Ha3bIBAETCS pACKUCICHUEM CTaIn?

Kaxue marepuaiibl Ha3pIBaIOTCS METAUIMYECKOM IIUXTOMN?

Kakue marepuaisl Ha3bIBalOTCSI HEMETAIIMYECKON IMXTON?

W3 xaknX OCHOBHBIX KOMIIOHCHTOB COCTOHT CTAJICTUIABMIIBHBIN IIITaK?

Uro Ha3BIBaeTCSl OCHOBHOCTHIO IIITaKa?

Kak Ha3pIBaeTCs cTaNb C pa3IMIHON CTEIICHBIO JETHPOBAHMUS?

Kakue cranennaBuiIbHBIE arperatsl MOTYT HCIIOJIB30BATHCS TS BBITUIABKU CTAIH?

Hapucyiite cxemy npoguiisi KUCIOPOJHOTO KOHBEpTepa.

Ha3zoBuTe mnXTOBBIE MaTEpUANbl, KOTOPbIE HCTIONB3YIOTCS MPH BHIIIABKE CTAIH B KUCIOPOIHOM
KOHBEpTepe.

Kakue n3BecTHbI pa3HOBHIHOCTH KOBLIEBOW 00pabOTKH cTanu?

[lepeuncnure ocHOBHBIE pazHoBUAHOCTH MHJI3.

[Touemy oxHa u3 paznoBuaHocteit MHJI3 Ha3biBaeTcst paguanbHOR?

Kakwne npenMyniecTBa IMeeT HENPEPhIBHAS PAa3JIMBKA CTAJH MIEPE]] Pa3IUBKOI B M3JIOKHHIIBI?

VYmMers

0CO3HaBaTh COLMANBHYIO 3HAYUMOCTb
npodecCHn MeTalTypra; BBIACIATh CBOE
HOJIOXKEHHE CPEAN IPYTHX NPOodeccHi;
N3MEHATh NpoQuiIb CBOEH paboThHI B
mporecce mpodeccuoHaIbHOM
JIeSTeIbHOCTH

Ilpakmuueckue 3a0anus:
Jlatb xapakrepucTiKy npogeccuu «MeTautypr»;
Onpenermmts  (QDYHKIMOHAN — CIHENMAIMCTAa  METALTyprUYecKOr
METAJLTYPTrHYECKOro MPEAIpHUSITHS;
[TpuBecTH npuUMepHl MHTETPALMY KOMIETEHIINH ClIeHaINCTa-MeTaUTypra B Apyrue o0IacTH HayKu
1 TEXHHUKH (MaTepHalIoBeIeHNe, MAIIHHOCTPOCHHUE U JP.)

obnmacTh B paMKax KOHKPETHOTO

Bnanets

nHpopmanuei o CHIPEBBIX U
TEXHUYECKHUX 0a3aX METAJUTypTHIECKOTO
NIPOU3BOJICTBA; HABbIKAMH IOMCKA
HAyYHOH M TEXHUYECKOW MHPOpMauu
10 HampasieHuto "Metamryprus”

3adanus na peuwienue 3a0ay u3 npogheccuoHanbHO odnacmu:
OxapaKTepu30BaTh XUMHUYECKHI COCTaB JKEJIE3HBIX PYI.
O603Ha4NTh TPeOOBAaHUS K KAa4eCTBY JKEIE3HBIX Pyl W HEOOXOAMMOCTh IOATOTOBKH HX K
JIOMEHHOM IIJIaBKE;

KnaccugummpoBate THIBI JKENE3HBIX pyx Mo pyaooOpasyromeMmy MuHepaxy. OCHOBHBIE




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
MECTOPOXKJCHHUS JKETIE3HBIX PY.
—  HasBarb mUXTOBBIE MaTe€pUabl, KOTOPHIE UCIOIb3YIOTCS MPH BHIILIABKE CTAIH B KUCIOPOJAHOM
KOHBEpTEpE.
— CocraButrs 0030p KOMIUICKCHOTO, 3a0aJaHCOBOTO, TEXHOTEHHOE CHIPbS B METAJUIyPrHYECKOM
MPOM3BOJICTBE HCIIOB3YS B KAYECTBE HCTOUYHUKOB YI€OHYI0, HAYUHYIO M CIIPABOYHYIO JINTEPATYPY,
a TaKKe HHPOPMAIIHIO U3 DIICKTPOHHBIX OMOINOTEK.
3HaTh Porp  merauyprum B pa3sBUTHH Beenenue B
o0mecTBa H OSKOHOMHKH  CTpaHbl, | TeopeTuueckue BONPOCHI: HaIpaBJICHUE
permona u ropoxa. CoBpemenHoe | 1. Ponb u 3HaUeHHE METaUTypTUH B OOIIECTBE.
COCTOSTHAE METaJUTyprudyeckoil orpaciu. | 2. Passurue metamtypruu B Poccun u 3a pyoeskom.
[TpoGnembl W TepcneKTUBBl pa3BuTHs | 3. UepHbIC U LIBETHBIC METAJUIBI, UX 3HAUCHNE B PA3BUTHH IIPOU3BOJICTBA U )KU3HEESTEILHOCTH JIIOACH.
METaJUIypruM Topoja, PeruoHa, cTpaHsl | 4. OCHOBHBIE METATyPTUIECKHUE IPOLECCHI.
U 3apyOexps.
YmeTsb Oco3HaBaTh COIHUANBHYI0 3HAYMMOCTH | [IpakTHYecKHe 3aaHUs:
npodeccun MeTamaypra. Beigenars cBoé | —  [loAroToBka AOKIaA0B-TIPE3ECHTAINN HA TIPEIJIOKEHHBIE UM CAMOCTOSTENBHBIE TEMATHKH.
T0JIOKEHHE CPefu APYrux npodeccuit. | —  [logroroska JOKJIAJIOB-TIPE3CHTAIIMI W KPAaTKUX COOOIICHUMH, PACKPHIBAIONINX COIHAIBHYIO
Usmensite npoduis cBoed paboTel B 3HAYMUMOCTh MPOGECCHH METAJUTypra; IMOJOXKCHUE METaulypra cpeiad apyrux mpodeccuid;
nponecce po(heCcCHOHANBLHOH BO3MOYKHOCTh U3MEHCHHS POGHIISA CBOCH pabOThI B IpoIiecce MpodecCHOHATLHON AeSTEIbHOCTH.
ACATCIILHOCTH. — OOcyxneHue poH M 3HAYCHUS METAILTYPTrUH B OOIIECTBE; Pa3BUTHSA METALTYpruu B Poccnn u 3a
pyOexom; 3Ha4deHUs UEPHBIX W I[BETHBIX METAJUIOB B pa3BUTUM INPOM3BOJCTBA U
JKU3HEAEATEIBHOCTH JII0JIeH; 0COOEHHOCTEH OCHOBHBIX METAJUIYPrHYECKHUX HPOLIECCOB.
Bnanerts HNudopmanueit o CBIPBEBBIX U | — 3agaHus Ha pemIcHHE 3a/1a9 U3 MPoPeCCHOHATIBHOM 00IacTn
TEXHUYECKHUX 0azax METaJUIypru4e€ckoro | — JloaroroBka JOKJIAQJOB-NIPE3EHTAUUN M KpaTKUX COOOIIEHNH, coJiepKaIuX I/IH(bopMaumo 0o
NpOU3BOACTBA. Hagsikamu nouncka CBIPBEBBIX U TEXHUIECKHUX 0a3aX METAJUTyprHIECKOTO IIPOU3BOICTBA.
HAYYHOH W TEXHMYECKOW MHpOpMAalMH | —  [Jomck HAyYHOH W TEXHHYECKOH WHQOpPMAauu MO HampapleHH0 «MeTamryprus» (B pamkax
0 HanpasieHuto «MeTtamryprus». COTIACOBAHHBIX 3aIaHMIA).
3Hatb Ponb cnenumansHOCTH «MeTanmyprus TeopeTuueckue BONPOCHI: Bsenenue B
YEpPHBIX METAIUIOBY» B Pa3BUTUU —  UYro Takoe uyryn? CIELHAIBHOCTh
001IeCTBa M 9KOHOMUKH CTPAHBI, — OO0mas cxema MPOU3BOJICTBA YEPHBIX METAIIIOB.
pernoHa 1 ropoja. COBPeMerloe — XWMHYeCKHH COCTaB JKEJIE3HBIX pyld. TpeboBaHMSA K KadeCTBY JKEJE3HBIX Py W HEOOXOIMMOCTH
COCTOSIHHE METAJTYyPTrUIeCKOH OTpacH. [OJATOTOBKH UX K JIOMEHHOM TLIABKE.
TIpobieMbI 1 MIEPCTIEKTHBBI PA3BUTHS — Tunsl Kene3HslX pya MO pymaoobpasyromeMy muHepany. OCHOBHBIC MECTOPOXKICHHS JKEIC3HBIX
METaJUTypTHH TOPO/ia, PETHOHA, CTPAHBI Py
1 3apy6exRbs. —  DmocH JOMEHHOM MIIABKH, TEXHOTE€HHOE CHIPEE.
— Crioco0bl TOATOTOBKM pyJd K JOMEHHOHM IutaBke. HasHaueHwe M XapaKTEpPHUCTHKA CIIOCOOOB
OKYCKOBaHMs KeJIe30pYAHbIX MaTepHaIoB
YmeTs Oco3HaBaTh COLMANBHYIO 3HAYUMOCTb IIpakTnyeckue 3aganus:

npodeccuii MeTauTypruyecKoi

- HO,Z[FOTOBKa HOKHaﬂOB-HpeBCHTaHI/Iﬁ Ha MPEJIOKCHHBIC NI CAMOCTOATCIIbHBIC TCMATHUKU.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
CHeNHanbHOCTU. BriaensaTs cBoé — [IloagroroBka moknmanoB-TIpe3eHTAlM W KPaTKUX COOOIIEHUH, PpacKPBIBAIOIIMX COLHUAIBHYIO
TIOJIO)KEHHE Cpeiu Apyrux npodeccuii. 3HAYMMOCTh PO(ECCUil METAIUTYPrHUECKON CIIEIUATLHOCTH;
Usmensth mpoduits cBoeH paboThl B — OOcyxneHue ponu u 3HaYeHUS Opomist «MeTalTyprusi 4YepHBIX METalioB» B OOIIECTBE;
nporecce NpopecCHOHATBHOH pasBuTHa npodmirs «MeTalTyprusl YepHBIX MeTauioB» B Poccum u 3a pyOekoM; 3HA4CHHUS
ACATCIIbHOCTH. 4E€pPHBIX M IBETHBIX METAUIOB B pAa3BUTHH IIPOM3BOJACTBA M JKU3HEIAEATEIBHOCTH JIIOJICH;
0COOCHHOCTEH OCHOBHBIX METAJUTYPTHUECKHUX MPOLIECCOB.
Bragets Wnudopmanueii o CEIPEBHIX U — 3amaHus Ha pelICHUE 3a1a9 U3 IPOPEeCCHOHANBEHON 00IacTH:
TEXHMYECKHX 0a3aX METaTyprudeckoro | —  IToaroroBka JOKJIQZOB-TIPE3EHTAlMH W KPATKUX COOOMICHWH, conepXammx HWHPOPMALIUIo O
npou3sBoAcTBa. HaBelkamu moncka CBIPBEBBIX U TEXHUICCKHUX 0a3aX METAJUTyPrHISCKOTO POM3BOJICTBA.
HAYYHOH TeXHH‘IeCKuOﬁ MH(bOpMaLHH — Tlomck Hay4HOH M TeXHHYECKONW WH(POPMAINHU MO METAUTYPTHUSCKON CICIHaIbHOCTH (B paMKax
10 METAJUTyprUYecKOi CIIeUaTbHOCTH. COTTIACOBAHHBIX 3a1aHHiA).
3Hatb 0COOCHHOCTH TIPOIECCOB MPOU3BOACTBA | MaTepuan skckypcuit Ha npeanpuatus: - [IAO «MarHuToropckuii MeTaTyprudecKuii KOMOMHATY; YueOHas -
METaJUIOB, Oco0eHHOCTH MTPOM3BO/ICTBA OKYCKOBAaHHOTO MaTepuaia B ariioMepaiinonHoM nexe [TAO «MMK» 03HAKOMUTEIIbHAS
Oco0eHHOCTH BHIIUIaBKY UyryHa B joMeHHOM 1exe [TAO « MMK» [IPAKTHKA
Oco6ennoctu BoitwiaBku ctanu B KKII u OCIIL [TAO «MMK»
Ocob6ennoctu HenpepbiBHOM pasnuBku ctanu B KKI u DCIIL [TAO « MMK»
Oco0eHHOCTH TPOU3BOICTBA IIPOKATa B MPOKATHBIX 1exax [TAO «MMK»
OcobenHocTr pou3BocTBa MeTu30B B [TAO «MMK»
Oco0eHHOCTH 1 BH/IBI HAHECEHHS 3aIIUTHOTO CJI0s (OKPBITHS) METAJUIA B 1iexe MOKphITHi [TAO
«MMK»
YMmers COCTAaBIISITh TEXHOJIOTHYECKYIO O0pabaTeIBaTh MaTepHal, TIOYICHHBIN Ha YKCKYPCHSX Ha mpeanpusTus:- [IAO «Marautoropckuit
MOCIE0BATENBHOCTD IIPOU3BOJICTBA METaJLTyprHIecKuil KOMOMHATY;
YEpPHBIX METAIIOB TexHoOrMYECKas MOCIEOBATEIHHOCTD MPOU3BOICTBA YEPHBIX METAIIOB OT JJOOBIYM KEJIE3HBIX Py 1O
noJjiyueHus npokara ains ycnosuit [TAO «MMK»
PacrnonoxeHne 0OCHOBHBIX LIEXOB IIPOU3BOJCTBA YEPHBIX METALIOB B JOTHYECKOMN MOCIIEA0BATENILHOCTH
npuMeHuTenabHo K [TAO «MMK»
Bxo1HO# U1 BBIXOJHON NPOAYKT Ka)KIOr0 LEXA, yYaCTBYIOLIETO B IPOU3BOICTBE YEPHBIX METAIIOB
npuMeHnTenbHO K [TAO «MMK»
Bnanerts TeOpHUel U TEXHOJIOTUeN MPOU3BOJICTBA TexHoJ0rHs MPOU3BOACTBA arjioMepara B yciobusx [TAO «MMK»: ocHoBHOE 000pymoBaHUE
YyryHa ¥ CTaJId TexHonorus mpou3BoIcTBa UyryHa B ycioBusix [IAO «MMK»y»: ocHOBHOE 000py0BaHNE
TexHoMOTHA MPOU3BOJCTBA cTaNH B ycioBuax [TAO «MMK»: ocHOBHOE 060pynOBaHHe
TexHomnorus pa3nuBku ctaiu B yciaoBusax [IAO «MMK»: ocHoBHOe 00opynoBaHue
3HaTh OCHOBBI IPOM3BOJICTBA UyryHa u ctany, | [IpomsBoactBo armomepara B [IAO «MMK»: ucxonHoe ceipbe, METOAbI 00pabOTKH, TEXHOJIOTHYECKAs VYueOHast - IpaKTHKa

0coOeHHOCTH UX 00paboTKH 1
nepepaboTku

MOCJIEIOBATEIEHOCTE IIPOU3BOICTBA, HCIIOIB3yeMOe 000pyTOBaHUE B IOTHUYSCKON TTOCIIE0BATEILHOCTH
[IpousBonctBo uyryna B [IAO «MMK»: koaruecTBO TOMEHHBIX I1€4e B LieXe, HCXOJHOE ChIpbe JIs
BBITUTABKY YyTyHa, TPeOOBAHUS K KA4ECTBY, OCHOBHOE U BCIIOMOTATeIbHOE 000PY/I0BaHHE
ITpomsBoncteo cramu B ITAO «MMK»: ncxoHoe CeIpbe, METOIbI 00pabOTKY CTAIH , TEXHOJIOTHIECKas

110 IOJIY4YECHUIO
MEPBUYHBIX
nmpodeccnoHaTbHBIX
YMEHUI U HaBBIKOB, B




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pa30BaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
HOCIE0BaTeIbHOCT IPOU3BOJICTBA, UCIIOIb3yeMoe 000py10BaHUE TOM YHCJI€ IEPBUYHBIX
YMEHHUH U HaBBIKOB
Hay4YHO-
Ymers CaMOCTOSTENBHO ONPENEIATH C OCHOBHOE ¥ BCIIOMOTaTelIbHOE 000pyI0BaHHE, HCIIOIE3YEMOEe TP MPOU3BOJICTBE YEPHBIX METAIIIOB HCCIIEI0BATENBCKOM
UCIIONIb30BaHHEM HAayYHO-TeXHHYEeCKOW | OcoOeHHOCTH paboThl OCHOBHOTO M BCIIOMOI'aTeNIbHOTO 000PY/10BaHUS NEATENbHOCTH
JIUTEpaTyphl yPOBEHb TEXHUKH, Pesynprarel noncka nH(GopManuy ¢ HCIOIB30BaHUEM HAyYHO-TEXHUUECKOH JIUTEpaTyphl
HCIOJIb3YEMOI1 B IpoLieccax
METAJUIyprUH YePHBIX METAIIIOB
Bnanets TEOPETHYECKUMH 3HAHUSMH B 00JIaCTH TeopeTuueckue OCHOBBI IPOM3BOACTBA YEPHBIX METAJIJIOB B JIOTHYECKOM MOCIIEJ0BATEIbHOCTH.
METAJUTypIrHH, a TaKXKe NPaKTHYeCKUMHU | Pe3ynbTaThl caMOCTOSITEIHHOTO MTOUCKA IPAKTUYECKUX JaHHBIX 0 TeMe MPAKTHKH C UCTIONb30BaHHEM
HABBIKAMU CaMOCTOSTEIbHOM Hay4HO-TEXHHUYECKOH JIMTEepaTyphl: MOHOTpaduii, HAYUHBIX CTaTel, yueOHBIX HOCOOHH, y4eOHHKOB
pa3paboTKN U UCIIOIb30BAHMS HAYIHO-
TEXHUYECKOU JTUTEPATyPHI
OIIK-4 roTOBHOCTBHIO COYETATH TEOPHIO U MPAKTHKY /ISl pellleHUsI HH:KeHEPHBIX 32124
3HaTh - OCHOBHBIE ITOJIOKEHUS TEOPUH —  TeopeTnueckne BOMPOCH T SK3aMeHa Martematuka

TIPE/IEIIOB ¥ HEMPEPHIBHBIX (DYHKIUH,
rpaduKy OCHOBHBIX 3JIEMEHTapHBIX
(YHKIWH ¥ UX CBOWCTBA, OCHOBBI
YHUCJICHHOTO PEIICHHS
TPaHCLEHICHTHBIX YPaBHEHHUH,

- OCHOBHBIE TEOPEMBI

i epeHnnanTbHOT0 U MHTErPalIbHOTO
ucuucieHus QyHKUUH OTHOH 1
HECKOJIbKUX TIEPEMEHHBIX, METOIbI
Qg depeHInaTEHOTO HCIUCITCHUS
ncciae0BaHus (pYHKINIH, OCHOBBI
YHUCIICHHBIX METO/I0B BBIYHCIICHHS
OTIpEJICTICHHBIX HHTETPAJIOB,

- OCHOBHBIE THIIbI OOBIKHOBEHHBIX
1 epeHInanbHbIX YypaBHEHUH U
METOJIbl MX PELICHUS,

- OCHOBHbIE MTOHSTHS TEOPUH
BEPOSITHOCTEN U MaTEMaTUUECKON
CTaTHUCTHKH

—  O®ynknus. CriocoOsl 3anannst. O6nacts onpeneneHns. OCHOBHBIE 3JIeMEHTapHbIC (DYHKIIUH, HX
CBOWCTBa, TPapHUKH.

— IIpenen ¢pynkiuum B Touke. [Ipenen pynknmum B 6eckoneunocTH. OJHOCTOPOHHHE TIPEIEIIBI.

—  beckoHeuHO Maible 1 OECKOHEUHO OOoJIbINE GYHKIMH, CBI3b MKy HUMU. CBOMCTBa OECKOHEUHO
MaJIbIX (YHKIHMH.

— Teopemsl 0 npeaenax. PackpeiTue HEONpeneIeHHOCTEN.

—  3ameuaTenbHBIE TPEEIIB.

— CpaBHeHHE OECKOHEYHO MabIX (DYHKLUH. DKBUBaJCHTHbIE OECKOHEUHO Majble GYHKIMH U
OCHOBHBIE TeOpeMBI 0 HuX. [IprMeHeHNe K BHIYUCICHUIO TIPEJIEIIOB.

—  HenpepsiBHOCTh QyHKIIMYM B TOUKE. TOUKH pa3pbiBa M UX KiacCHU(pUKALIHA.

—  OcHOBHBIE TEOpEMBI O HEeTIPepHIBHBIX PyHKIMAX. CBoiicTBa QyHKIMIT HEIPEPHIBHBIX HA OTPE3KE.

— IIpowsBoxanast GyHKINH, €€ TEOMETPUIECKUI U (PU3NIECKHI CMBICI.

—  VYpaBHeHUs KacaTeJIbHOI 1 HOpMaH K KpuBoi. JJuddepenunpyemocts GyHKINM B TOUKE.

— IIpousBosaHast CyMMBI, pa3HOCTH, IIPOU3BEICHHS, YaCTHOTO (DyHKIMHA. [Ipon3BoaHAs CI0XKHOHN 1
oOpaTHO! GyHKIHH.

—  Juddepennupopanne HEABHBIX U apaMEeTPHUYECKH 3aJaHHBIX (yHKuui. Jlorapudmmudaeckoe
muddepeHpoBaHue.

—  IIpou3BoaHbIE BBICUINX TTOPSIKOB.

—  Juddepennman pynkmmm. I'eomerpuaecknii cMbich nuddepennuana. OCHOBHBIE TEOPEMBI O
muddepennnanax.

— Ipumenenne muddepennmana K npuOIMKCHHBIM BBIUHUCIICHUSIM.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

OcHoBHBIE TeopeMbl AuddepeHraIbHoro ucuncnenus: Pomst, Jlarpamka u Kommn.

IIpasuio Jlonurans.

YcnoBust MOHOTOHHOCTH (QYHKIHHA. DKCTpeMyMbI ¢pyHKIMNA. Heobxoaumoe n noctaTogHOe
YCIOBUSI SKCTpeMyMa (pyHKIHH.

HanOomnpiree 1 HanMeHbIIee 3HaUYCHIUS (DYHKITMHA Ha OTPE3Ke.

Brimykiocts rpaduka ¢pyakunu. Touku nmepernda. Heobxoanmoe n 10CTaTOYHOE YCIOBHS TOUYCK
nepernoa.

AcuMnTOTHI rpaduka GyHKIHH.

[TepBooOpa3nas. HeonpeneneHHslii HHTErpal U ero cBoiicTBa. Tabauia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/Ibl UHTETPUPOBAHU: 3aMEHa NIePEeMEHHON 1 HHTETPUPOBAHHE MO YACTAM.
WurterpupoBanue pauuoHalbHbBIX (QYyHKIUIL.

WurterpupoBanue TPUTOHOMETPUUECKHUX ()YHKIIUH.

WurerpupoBanue nppauuoHaIbHBIX (GyHKINI.

OmnpeneneHHbI HHTETpall Kak MPeae HHTETpadbHOW CyMMEI, €TO CBOICTBA.

®opmyna Herotona — JleitOumma. OcHOBHBIE CBOMICTBA OIMPECIICHHOTO HHTETPAIA.

Brruncnenue ompeneNeHHOro HMHTerpana (3aMeHa IEpeMEHHOW, MHTETPUPOBAHHE IO YacTsIM).
WNuTerpupoBaHne YETHBIX M HEUSTHBIX (DYHKIMH B CHMMETPHUYHBIX IIpeeax.

HecoOcTBEeHHBIE HHTETPAIIBL.

['eomerpryeckue 1 GU3MIECKUE MPUIIOKESHHUS OTIPEIENICHHOTO HHTErpaa.

O6nacte ompenenenuss OHII. Ilpenen, HenpepsiBHOCTB. CBoiicTBa (DyHKIMIL, HENPEPHIBHBIX B
OTpaHUYEHHOHN 3aMKHYTOH 00IacTH.

YacTHble TPON3BOAHBIEC IEPBOTO MOPSAKA, UX TEOMETPUIECKOE HCTOJIKOBAHUE.

YacTHbIe IPON3BOAHBIE BBICIINX ITOPAIKOB.

JuddepeHunpyeMocTs 1 NONTHEIA quddepeHnnan ¢yHKIH.

[Mpumenenne mnomHOro nUdQepeHnrana K NPUOTIDKEHHBIM BhrYHuCIeHUsM. Juddepernnanss
BBICIINX TOPSIAKOB.

[TpousBonHas cioxHOH GyHKIMH. [omHAas Mpou3BOgHAS.

WuBapuanTHOCTH (hOpMBI TOHOTO quddepeHnnaa.

Juddepenunpoanue HesIBHOW QYHKIINH.

KacaTenpHas mI0CKOCTh M HOPMAITh K IIOBEPXHOCTH.

DKCTpeMyM (QYHKIIMH ABYX NepeMeHHBIX. HeoOXoauMoe 1 T0CTaTOYHOE YCIOBHE IKCTPEMyMa.
YcnoBHbIHM 3kcTpeMyM. MeTon MHOXuUTenel Jlarpanxa.

HanOonpiree 1 HanMeHbIIee 3HaYEeHUS (PYHKITNM B 3aMKHYTOH 0071acTH.

JIBOIHOI MHTErpas: OCHOBHBIE MOHATHS U OIIPECIICHHUS.

I'eomerpuyecknii n pU3NIECKUI CMBICT JBOHHOTO MHTETpaa.

OCHOBHBIE CBOICTBA JBOWHOTO UHTErpana.

Brluncnenue ABOMHOTO MHTErpana B JIEKApTOBBIX KOOPAMHATAX.
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Brruncnenne qBOHHOro HHTErpana B MOJISIPHBIX KOOPAUHATAX.

ITpunoxeHus ABOMHOTO HHTETpaja.

TpoliHO MHTETpaN: OCHOBHBIE IIOHATHS, CBOWCTBA.

Beluncnenne TpoHHOrO HHTETpalla B IeKapTOBBIX KOOPANHATAX.

3aMeHa TepeMEHHBIX B TPOWHOM HWHTerpaje. BbUuCIeHWEe TpPOWHOTO HWHTErpama B
IMJIMHAPHYECKHUX U C(HEPUIECKUX KOOPIMHATAX.

I'eomerprueckwii 1 PU3HIECKUI CMBICT, IPUIOKEHUS TPOWHOTO MHTETpaa.

Juddepennnanbable  ypaBHEHMS:  OCHOBHbIE — MHOHSTHS.  3ajadyd,  NPHUBOAAIINE K
muddepeHInanbHBIM ypaBHEHHSIM.

Teopema cyliecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnanisHoro ypaBHeHHS.
VYpaBHEHUS ¢ pa3aeIAIOIIUMUCS TIEPEMEHHBIMU.

OnHopoanble nuddepeHnmansHble ypaBHeHus 1 opsaka.

JIuneiinble ypaBHeHUs. YpaBHeHus bepHymn.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BBICIINX MOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs, JONYCKAOLIe NOHWKEHUE MOpsAKa.

Jluneiinple anddepeHnUaTbHbIe  ypaBHEHHS BBICIIUX MOPSAKOB. JIMHEHHBIE OXHOPOAHBIC
muddepeHnnansHble ypaBHEHHS 2, N-TO TOPSAAKOB.

Wuterpuposanue JIOAY ¢ mOCTOSHHBIME KO3(PPUIIUECHTAMHU.

Jluneitnsie HeogHOpoHbIe Y. CTpyKTypa obmmero pemenus JIHY.

Merton BapHaIiy MPOU3BOJIBHBIX OCTOSHHBIX.

WnrerpupoBanne JIHAY ¢ nocrossHHbIME KO3(GGHIMEHTAMH M TPABOM YacThiO CHELUHUAIbHOTO
BUJA.

Cuctembl audQepeHIMaIbHbIX ypaBHeHUH. Teopema CyIIeCTBOBaHUS M €IMHCTBEHHOCTH
pemieHus. MeTox WCKIIOUEHMS JUIS PpEIICHWsS HOPMAalbHBIX CcHCTeM An(epeHInaIbHBIX
YpaBHEHHH.

YncneHHbIe METOABI PEeLIeHHs reOpandecKuX M TPAHCLCHICHTHBIX YPaBHEHUH.

UYucneHHbIe METOMIBI PELIEHHS ONPENEIEHHOI0 HHTErpaa.

DJeMeHTHl KOMOWHATOPHKH: TIEPECTAHOBKH, PAa3MEIICHUS, COUETaHUSL.

OCHOBHBIE TIOHATHS TEOPHH BEPOSTHOCTEH: HCIIBITAHNE, COOBITHE, BEPOSITHOCTH COOBITHS.
JleticTBus Hax coObITHAME. Anredpa COOBITHH.

TeopeMbl CII0KEHUSI U YMHOKEHUS BEPOATHOCTEH.

®opmyiia noaHoH BeposaTHocTH. PopMmyiia belieca.

IlocnenoBarenbHOCTh HE3aBUCUMBIX UcnbITaHUN. Dopmyna bepHyiin.

CrnyyvaliHble BEJIMYHMHBI, UX BUJBI.

Psan pacnpemenenus. ®yHkuus pacnpeneneHus, ee cBolcTBa. IlnoTHOCcTh pacnpeneneHus,
CBOMCTBA.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMIETEHIIUH IpOrpaMMBbl
— UucnoBble XapaKTepUCTUKU CIy4alHBIX BEJIMYMH: MaTEeMAaTHYECKOE OXKUAAHUE, AUCIepCHs,
cpeaHee KBaJpaTUYECKOE OTKIOHEHHE.
— HopwmanbHblii 3aK0H pacnipeeneHus cllydaiiHOM BETUYHHBIL.
— Cucremsl CiIydaiHBIX BENUYMH. 3aKOH paclpefencHus. UHCIOBBIE XapaKTEPUCTUKH CHCTEMBI
CITyJaWHBIX BEINYUH. 3aBHCUMOCTb CIIy4ailHbIX BETHIHH.
— Ilpenmer maTtemaTndeckoil craTHCcTHKH. [ eHepaabHas COBOKYMHOCTh M BBIOOpKa. BapmanmoHHBIH
psin. [Momuron. I'merorpamma. OMnuprdeckas QyHKIHSA pacTpeeIeHuUs.
— CrarucTudeckue OLCHKH apaMeTPOB PaCTIpeNeNICHNs TeHEPAIbHON COBOKYITHOCTH.
—  Craructuueckas nmpoBepka runotes. Kpurepuit cornacust. Kpurepuit Ilupcona.
—  Koppensuuonnsii aHanus. Omnupuueckuii kodddurment xoppensuuu. HaxoxaeHnue ypaBHEHUs
JIMHEMHOMU perpeccuu METOJOM HaUMEHBIINX KBaPATOB.
Ymers pemaTh 3a/1a4u 10 U3ydaeMbIM IIpumepnvle npakmuueckue 3a0anun 01 IK3IAMEHA U 3a4ema:

TEOPETHYECKHU pa3zenam;

00cyXaath criocoob! 3 HEeKTUBHOTO
petenus quddepeHInaTbHbIX
YPaBHEHUH U UX CUCTEM; OTIPEICIISATh
3¢ GEeKTUBHOCTD PEIICHHS 3a]a4H,
MOJIyYEHHOTO C TIOMOLIBIO YHCIICHHBIX
METOJIOB; Pacro3HaBaTh dH(HEKTUBHBIC
pe3yIbTaThl 00padOTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX OT
He3PPEKTUBHBIX

1. Beruucnure npeaensl:

 1+4x—x* . -arcsi ~1-
) fim XX gy Scaresin2x, L V20145
x—® X + 3X° + 2X x-0 COS X — COS” X X3 x-3
2. Haiigute —y s GyHKImit: a) Y = e4x—x2 . 0) X =ctg 2_t "
dx y=In€in 2t

— 3. Beruucnuts: a) 3\/—\/§+i , 0) ‘—ijg.

4. HaiiTu HeonpeneNéHHbIA MHTETpal:  a) Isin 3x-cos5xdx, 6) ,[ 1-cosx dx B I( 2x+5)-e"dx.
(x=sinx)*
VB dx

E‘.Vx2+5l

1
6. BEIUUCIUTE OTpe/IeIeHHBIN HHTETPall I 4x - arcsin xdx-

5. BerauciuTh onpeaeneHHbIi HHTeTpat

0

2
7. Haitti rtomans durypsr, orpanmdensoi muamsvi: X =4,  Y© =4X.

10 o o
8. VI3MeHUTH OPSIIOK HHTETPUPOBAHMS Idy .[ fdx + .[dy f fdx.
-2 —J2+y -1 7H

, Dix<y<y1-%x*, x>0

9. BEIYHCIIATE ” dxdy

o X +Y?
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_lo_v2_ 2 3
10. HaiiTi 1 mocTpouTh 00J1aCTh OnpeieNeHus GYHKIUN U=9-Xx"—y" +(x-Y) .

3 .
11. Haiitn monusiii nuddepenuman dpyuxkuum: 2 = X Iny —sin2xy.
12. HaiiTi 49acTHBIE TPOHM3BOJHEIE MEPBOTO MOPSAKA (YHKIIHH:

z =5x°y% +In(x +4y).

. 2 2
13. HammucaTs ypaBHEHHE KacaTeIbHOM INIOCKOCTH M HOPMAJIH K IIOBEPXHOCTH Z = 4/ X~ + Y* B TOuUKe
(3,4,5).

2 3
14. Uccnenoats Ha sxkctpemyM dyrkmuo £ = X — 2xy + 4y
~
15. Pemnre 3anauy Komu: yCOS2 xdy = Qz +1}iX, y():: 0.

16. Hatinute obmmee pemenne nuddepeHInaaIb-HOro YpaBHEHUS
17. Pemths 0AHOPOAHYIO cUCTEMY AU GepeHINATbHBIX YPAaBHEHHIHA:
x'=6x-—y,
Yy =x+4y.
— 18. IIpu goctaBke ¢ 3aBoja Ha 6a3y 1000 pagHOTPHEMHUKOB, Y 55 BBIILIHA U3 CTPOs Jamiibl. Haittn
BEPOSITHOCTB TOTO, UTO B3STHIM HAy/lady NPUEMHUK OYAET HCIPaBHBIM.
19. IIaTHaAIATH S9K3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT 110 2 BONIPOCA, KOTOPHIE HE OBTOPSIOTCS,
9K3aMEHYIOLIMHCS 3HAET TOJILKO 25 BompocoB. HaiiTi BeposiTHOCTB TOT0, 4TO 3K3aMeH OYyZAEeT claH, ecliu
JUISL 5TOTO JOCTaTOYHO OTBETHTH HA J[BA BOIIPOCA OJTHOTO OMIeTa.
20. [TpuHMMaeM BEpOSITHOCTH POXKACHUS MalIbuMKa U JIEBOYKH paBHBIMH. HaiiTn BeposiTHOCTB TOTO, YTO
cpenu 10 HOBOPOXKACHHBIX 6 OKaKYTCS MajlbuUKaMH.
21. JlaH 3aKOH pacnpe/ielIeHns TMCKPETHON CITydailHOW BEJTMUUHBI:

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYUCIIUTH €€ MaTeMaTHIeCKOe OXKHUIaHNe, TUCTIEPCHIO U CPEIHEE KBAIPATHIECKOE OTKIIOHEHHE.
22. lana ¢GyHKIUS pacrpeneeHus] HeIPEPHIBHOM CTy4ailHON BETHMUNHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
1 npu x>1

F(x)=
Haittn mimotHOCTE pacnpenenenus f(x), MOCTpoUTh ee rpadrk, BEpOSTHOCTH NOMAIaHUs B 3aJaHHBIHA

(o}
untepnan [0,5; 2], Mx, Dx, X,
24, 3amaHo pacnpeeacHue BePOSITHOCTEH TUCKPETHON IBYMEPHOM CIIyJaifHOM BEITMYHHBIL:




CrpykrypHbiii | [lnaHupyembie pe3ysibTaTsl 00yUeHUs OleHOUHbIE CPeICTBA CTpYKTYpPHBIH SJIEMEHT
3JIEMEHT 00pa3oBarebHO
KOMIIECTEHIHH IPOrpaMMBl
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitu 3aKOHBI pacmpe/esieHus COCTABIIAIONINX, KO3DPUIMEHT KOPPEISIIHU
25. Io BEIGopKe npu 3axansoM yposre 3naunmoct O = 0,05 mposeputs o kpurepuio Iupcona
THIIOTE3Y O HOPMAJIbHOM PACIpEIE/ICHIH F'eHEPaIbHOM COBOKYITHOCTH. B cilydae MPUHSATHS TUIIOTE3bI O
HOPMAJILHOM PACHpE/ICICHUH HAUTH JOBEPUTEIbHBIE MHTEPBAIIBI ISl MATEMATUYECKOTO OKUIaHUA ( U
CPEJIHEro KBaJpaTHYECKOro OTKIOHCHHS G IIpH YpoBHE HagexHoctn Y =1—a
X. 4 7 10 13 16 19 22
I
n. 6 11 14 22 20 13 9
|
26. 13 HOpMasIbHOIl reHepanbHON COBOKYMHOCTH M3BJeueHa BhIGopka oobema = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercs npu ypoue 3uaunvoctn ¢ = 0,05 nposeputs Hynesyro runoresy H,:0? =0 =55,
TPUHSB B KA4ecTBe KOHKypHpylomeii runotesst: a) H, o’ #55,6) H Lo o’ >55 wm
Hl : 0> <55 B saBucumocty ot [OJTy9CHHOTO 3HAYCHHS o’
Buagers - IPaKTUYECKUMH HABBIKAMH IIpumepnvie npuknaousie 3a0auu u 3a0anus

HCTIOJB30BaHUS MaTEMATHICCKIX
MOHATHUH U METOJI0B (M3y4aeMbIX
pa3aenoB MaTeMaTHKH) IIPU PEIIEHUT
MPUKIIAIHBIX 3a/1a4;

- HaBBIKaMU 0000IIEHUS Pe3yIbTATOB
penieHus, pe3yapTaToB 00paboTKH
CTaTUCTUYECKOTO IKCIIEPUMEHTA

332[3‘!3 1. 3aBI/ICI/IMOCTb HYTI/I oT BpeMeHI/I HpI/I HpﬂMOJ‘II/IHef/'IHOM JABHXKC€HHUU TOYKH 3a4aCTCA
=Zt3+2t°-3
ypaBHeHuem S = — 1" + —9,106 S —IOYyTbBM, a t— BpeMmsl B ¢. Beruncnure ee ckopocTs U

yCKOpeHHe B MOMEHT BpeMeHu § = 4C .

3aganme 2. CocTaBbTe aTOPUTM PEIICHHS JIMHEHHOTO OTHOpOaHOTO AuddepeHIInaTsHOro ypaBHEHHS C
MOCTOSTHHBIMU K03 (h(hUITHEHTaMH.

3ananue 3. [logrorosbre oTBETH Ha Bonpockl K /I3 Ne 8: UTo 3HAUUT OLIEHUTH T'€HEpaJIbHbIE
nmapameTpsI o BeIOopke? ChopmynupyiiTe onpeeieHue ToueqHor oneHKH. OnpeeuTe CMEICHABIE U
HecMelIeHHbIe, d(hekTrBHBIE U HEI(D(PEKTUBHBIE, COCTOSTELHBIC H HECOCTOSTENLHBIE OIEHKU
TeHEepAIBbHBIX MapamMeTpoB. [IpOMIITFOCTPUPYHTE OTNIpeIeICHIsI TEOMETPUIECKH. 3aMUIUTE pacyeTHRIE

(hOPMyJIBI JUTS CIPYIIITMPOBAHHBIX ¥ HECTPYIITHPOBAHHBIX JAHHBIX: BRIGOPOUHOro cpemrero X
(yKkaxxuTe ero BepOSATHOCTHBIN CMBICH); BEIOOpOUHOIt aucniepcun Dg. Kak oneHuTs MaTeMaTiHaeckoe
O’KH/IaHHUE IO BEIOOpOUYHOH cpenneii? OLeHnTe TUCIEPCHIO 10 HCIpaBiIeHHON aucnepcun. Kaknmu
SBISIFOTCS TOYEUHBIE OIEHKH MaTeMaTHIeCKOT0 OXKUIAHNUS, TUCTIEPCHH U CPETHETO KBAIPATUIHOTO
OTKJIOHEHUS: CMEIIEHHBIMH W HEeT, 3PPEKTUBHBIMA WIN HE3((HEKTUBHBIMH, COCTOATEIEHBIMHU FITH
HECOCTOSITENIbHBIMU?

3anaua 4. JIns u3ydeHust KOMMUYECTBEHHOTO IPU3Haka X W3 FeHepaIbHOM COBOKYIHOCTH M3BJICYEHA
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BeIOOpKA X ,***, X, 06bema [N, nmerommast JaHHOE CTATHCTHYECKOE PacIpesieeHue.
1). ITocTpoiiTe MOJUTOH YaCTOT.
2). IlocTpoiiTe SMIMPUIECKYIO (PYHKITHIO paclpeeIeHus.
3). IlocTpoiiTe rTHCTOTpaMMy OTHOCHTEIIBHBIX YacTOT.
4). Haiiure BeIGOpouHOE cpefHee X , BRIOOPOUYHYIO AUCIEPCHIO DB , BBIOOpOUHOE cpenHee
2
KBaJPaTHYECKOE OTKIOHEHHE O ,, HCIPABICHHYIO TUCIEPCHIO S U MCIPAaBICHHOE CPEHEe
KBaJIpaTUYECKOE OTKIIOHEHHUE S .
5). Ilpu naHHOM ypOBHE 3HAUMMOCTH Ol IIPOBEpPbTE 1O KpuTeputo Ilupcona runoresy o
HOPMAaJIbHOM paclpe/ieleHUH TeHepaIbHOW COBOKYITHOCTH.
6). B cinyyae npuHSTHS TUTIOTE3BI O HOPMAaJIbHOM pachpeieieHuN HaliIuTe T0OBEpUTEIbHbIC
MHTEPBaJIbl sl MATEMAaTUYECKOr0 OKUIaHUA (d U CPEJHEro KBaJpaTHUYECKOro OTKIOHEHH G IpU
JIAaHHOM YpOBHE HaJle)KHOCTH } = l1-«. (punsts o0 = 0,01).
X. 9 13 17 21 25 29 33
I
n. 5 10 19 23 25 19 12
I
3HaTh IlepedyeHn BONPOCOB /ISl MOATOTOBKH K IK3aMeHY Puznka

—  OCHOBHBIE OTIPEJICIICHNUS U TIOHATHS
MEXaHHKHU, MOJIEKYJIIPHON (PU3UKU U
TEPMOJUHAMHUKH, JJIEKTPOJMHAMHUKH,
ONTHKH, ATOMHOM U SIICPHON (PH3HKH;

—  OCHOBHBIE THITBI (PU3UYECKUX 3a/1aY;

Mexanuueckoe nBuxenue. Ilpenmer kunemaruku. Cucrema orcuera. MarepuanbHas TOUKa.
Tpaexrtopusi. Panuyc xpuBusHbl Tpaektopuu. IlyTe u nepemenienne. CKOpOCTb U YCKOPEHHUE Kak
MIPOU3BOJIHBIE pajuyc-BEeKTOpa o BpeMeHU. HopManbHOE U TaHr€HIIMAIbHOE YCKOPEHUSI.
IlocTynaTenbHOE IBHXKEHUE TBEPAOro Teja. BpaliarenbHoe ABMXKEHHE TBEPLOTO Tena. YTIoi
MOBOpOTa. YTJIOBasg CKOPOCTh U YIJIOBOE ycKopeHue. CBs3b MEXAy YIJIOBBIMU M JUHEHHBIMU
XapaKTEePUCTUKAMHU JBUKECHUS.

IlepBelii 3akoH HprooToHa — 3akoH uHepuuu. MuHepuumanbHele cuctemsl orcuera. [lone kak
MaTepuajgbHas OpUYMHA CHIIOBOro B3aumozeiictBus. Cuna u macca. Mmnynbc tena. Bropoit u
TpeTuil 3axoHbl HeroToHa.

[lonsTe cocTosIHMS B KJIACCMYECKOM MexaHUKe. BHelHue U BHYTPEHHHE CHIIbL. 3aMKHYTbIE
MEXaHUYECKHE CHUCTEMBbl. 3aKOH COXpaHEHHs HMIIyJbca M €ro CBS3b C OAHOPOIHOCTHIO
MIPOCTPAHCTBA.

DHeprust Kak YHUBepcalbHas Mepa Pa3InYHbIX (OpPM JBIDKCHHS M B3aUMOJICHCTBUS. MexaHndecKast
sHeprus u pabora. Kunernueckas sHeprus. [loteHnuansHas 3Heprus. [loTeHIMaIbHOE TMOJIE CHUL
KoHcepBaTuBHBIE CHITBI U TIOTEHITHATBHBIE TTOJIs1. CBS3b MEX/y CHJION M MOTCHIUATBHON dHEPTHEH.
[ToTennuanpHas SHEPTUA YIPYTUX NehOpMAaIUN U TIOJIS TATOTSHHUS.

3aKoH coXpaHEeHHs IMOJTHON MexaHudeckoi sHeprun. CoymaapeHue Ted.

[TonsTre abCoMOTHO TBEPHOTO Tenma. MOMEHT Cuiibl. MOMEHT MMITyJibCa TPU BPAIICHHH BOKPYT
HENOJIBUYKHOM ocu. MOMEHT MHEepLUHU MaTepuaIbHOW TOUKH M TBEPAOro Teiaa. MOMEHTH MHEPIUH
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HEKOTOPBIX TeJ.
OCHOBHOE ypaBHEHUE JUHAMUKU BpAIIATENbHOTO JBIDKEHHS. DU3MUYECKHH CMBICT MOMEHTa
uHepuuy. PaboTa BHEITHUX CHJI IPH BPAICHHN.

IIpeobpazoBanuss Tammnes. [IpuHiun orHocuTenbHOCTH. [locTynaTel CHEMUANBFHOW TEOPHH
otHOocuTenbHOCTH. [IpeodpazoBanust JIopeHna 1 CIeNCTBUS U3 HUX.

OCHOBHO 3aKOH PENISTHBUCTCKON TMHAMUKH MaTepPHAIBHON TOUKH. B3aMOCBS3b MacChHl U SHEPTHUHL.
Bpewmst B ecrecTBO3HaHUU. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU.

OcHOBHBIE TOJNOXEHUS MoJeKyspHo-kuHeTndeckoir Teopun (MKT). CocrtosHMEe CHCTEMSI.
[MTapametpsl coctosiHus. PaBHOBecHble cocTosiHMS M mpouecchl. WX rpaduueckoe nzoOpaxkeHHe.
OnbITHBIE 3aKOHBI HICaTIbHBIX Ta30B. YpaBHeHUe Menneneea-Knanelipona. OCHOBHOE YpaBHEHHE
MKT wuneanbHbIX ra30B. Uuciao cTeneHei cB000 bl MOJICKYI.

3akoH bonbiMana o paBHOMEPHOM pacIpeieieHHH SHEPruM IO CTeneHsM cBoOonbl. CpenHsis
KUHETUYCCKasd OHEprus IMOCTyHnaTCJIbHOI0 IBHKCHUSA MOJICKYJL. MOJ'IeKyHSIpHO'KI/IHeTI/ILIeCKOC
TOJIKOBaHKE TeMIepaTypsl. CBs3b JaBICHUS, KOHLIEHTPALUN U TEMIIEPATypbl. BHYTpeHH:S dHEprus
U7€aTbHOTO rasa.

Craructudeckuii MeTos uccnenoBanus. Ckopocti Mojekyi. [lorarie o QyHKIUHM pacnpeneneHus.
3akoH MakcBemna Uil pacnpenesieHHs MOJEKyJl HACalbHOTO ra3a 1o ckopocTsMm. Haumboree
BEpOSITHAS, CPEIHSA apru(MeTHIeCKast U CpeIHsSI KBaApaTHIHast CKOPOCTH MOJICKYIL.

Pacnpenenenue bonpimana.

Mexanuueckas pabora u Teriota. Pabora, coBepiiaeMasi ra3oM INpH H3MEHEHHH €ro o0bema.
IlepBoe Ha4yaO TEPMOJUHAMUKHY.

IIpumMeHeHre mepBOro Havana TePMOJUHAMHUKH K H30MpoIieccaM. AanadaTndeckuii mpouecc.
TernoeMKoCTh UIeaIbHOTO ra3a. Makpo- 1 MUKPOCOCTOSIHHUS.

TepmonnHamuueckass BeposTHOCTb. [loHste 00 »sHTponmu. TepmomuHamudeckune GYHKIUA
cocTosiHUs. BTopoe Hayano TepMogMHaMUKU. TpeThe Ha4ano TEpMOJUHAMUKH.

CrpyKTypa TEIUIOBBIX IBHTaTelieii W BTOpOE Hadajuo TepMoauHaMuku. KosdduiumeHT mnomnezHoro
JlelcTBUS uaeanbHoro terosoro asuratens. Hukin Kapuo u ero KITI.

I'apmonnueckue koneOaHus. XapaKTEpUCTUKH TapMOHMYECKMX KojeOaHuWil: amminTyna, ¢asa,
yacToTa, HadasbHas (aza. CKOpPOCTP M YCKOPEHHE TOYKH IIPH TapMOHMYECKOM MEXaHHIECKOM
KosneOaHuu. YIIpyrue u KBazuynpyrue cuibl. Konebanwust moj NeHCTBUEM 3TUX CHJL.

IIpyxuuubli  MasTHUK. Dm3udeckwit W MaTemarmdeckuid MasaTHuUkd. J(uddepeHnumansHoe
ypaBHEHHE CBOOOITHBIX He3aTyxarlommx kojebanuid. ['padudeckoe wn300pakeHHE KOJICOAHUIA.
DHeprus rapMOHUYECKHUX KOJICOaHMHA.

JuddepeHnmansHoe ypaBHEHHE 3aTyXalONIUX KoJieOaHW M ero pemeHue. YacToTa 3aTyXaromux
kosrebannii. Jlorapudmudeckuii nekpement. Jlo6poTHOCTE. BRIHYX)/IeHHBIE KoJeOaHus. AMITIHTYAa
n (aza BEIHY)KIEHHBIX KojeOaHuil. SIBieHne pe3oHaHca.

CroxxeHne rapMOHHYecKnX Kosebanuid. CroxeHHe rapMOHMYECKHX KoJieOaHWI OJHOM 4acTOThI U
OJIHOTO HamnpasyieHus. buenus.
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KOMIIETEHI[UH MPOTrPaMMEBI
— CroxeHue rapMOHUYECKHX KojeOanuii. CI0kKeHUE B3aMMHO-TICPIICHANKYIIIPHBIX KOJICOAHUH.
YmMmerb —  0o0cyxaath cnocoOsl 3¢ pexkruproro | [IpuMepHbIii BADHAHT HTOTOBOI0 3K3aMEeHAIMOHHOIO TeCcTa
pemeHus GU3NUECKUX 3a/ay; F _ 5t2i n _j i Ztk’
—  pacmo3HaBaTh s¢dexTusroe | 1. Paguyc-BeKTop uacTHIBI U3MEHSIETCA IO 3aKOHY: .
petieHue ot He3QHeKTUBHOTO; Onpenenuth: 1) ypaBHEHHE TPACKTOPUHU YACTHIIBI, 2) CKOPOCTh U YCKOPEHHUE YACTHIIBI B MOMEHT BPEM(
3) KacaTenabHOE U HOPMAJIbHOE YCKOPEHHE TOYKHU B ATOT KE MOMEHT BPEMEHH.
2. OguH MOITE UICANBHOTO OTHOATOMHOTO Ta3a coBepimaet mnporece 1-2-3. 7o = 100K.
Ha ygactke 2-3 x razy moaBoAAT KOMUIECTBO TewoTl Qp3 = 2,5 x/owc. Haiimure T
OTHOIIeHHE pPabOTHl Aj.p3, COBEpIIAEMOIl Ta30M B XOAE TpoIecca, K KOJIHMYECTBY 3T f------- EA 7?
TernoThl  Qp.p.3, MOTIOMEHHOMY Ta30M. /
T :1 "
0 P

3. Ha 6apaban paguycom R = 15 cM HamoTaHo HUTH. K KOHIly HUTH npuBsi3aH rpy3 maccoi m = 800 1
OITycKaeTcs ¢ yekopeHneM a = 1,5 M/c%. Onpenenute MOMEHT HHEpIH Gapabama.
4. Crepxenp uimHOH 1,5 M 1 Maccoit 10 Kr MOXKeT BpalaTbCsi BOKPYT HEMOJBI)KHOM OCH, TPOXOJI
BEPXHHUM KOHeI| cTepxkHA. B cepeauny crepkHs ynmapseT myns Maccoi 10 r, nersimas B Topusg
HampasJeHUN co ckopocThio 500 M/c m 3acTpeBaeT B crepykHe. Ha Kakoil yroim OTKIOHHTCS CTEpxK
yaapa?

5. Omnpenenure, Mpy Kakod TeMIeparype rasa, COCTOSIIEr0 M3 CMECH a30Ta M KUCIopoaa, Hanbosee E
CKOPOCTH MOJIEKYJI a30Ta U KHCIOpoa OyLyT OTJIMYaThCs IpyT OT Apyra Ha Av = 30 m/c?

1. Uemy paBHa pa3HOCTh (ha3 KoJjeOaHuil IBYX KOTE€PEHTHBIX CBETOBBIX BOJIH, IPUXO/SIIMX B HEKOTOPYIO
A

TOYKY 3KpaHa ¢ Pa3HOCTHIO X0/1a B 2 ?

2. Mpu uHTepdEepeHr IBYX KOTEPEHTHBIX BOJIH C JUIMHON BOJIHBI 2 MKM HHTEp(epEeHIMOHHbIH
MHUHHAMYM HaOJI01aeTCsI IPU Pa3HOCTH X0/1a, PABHOIA. . .

1) 0 MKM; 2) 1 MKM; 3) 4 MKM; 4) 2 MKM.

3. ToHKas CTEKJSHHAs IUIACTHHKA C TOKas3aTeieM mpeiaoMieHus N= 1,5 u tommuuoi d = 2 MKM
MOMEIIIeHA MY IBYMsI CPEIaMH C MOKa3aTeIsIMU TpetoMiIeHust Ny = 1,2
u n, = 1,6. Ha miacTHHKY HOpMaJbHO MaJaeT CBET C JUTMHOW BOJHBI A =
600 am. Pa3HocTh X012 MHTEPPEPUPYIONTUX OTPAKECHHBIX JTyUel paBHa. ..

1) 9000 v; 2) 3000 HM; 3) 5700 HM; 4) 6000 HM. o

d| n
4. Omspit FOHTra IpoBOAMTCS B *KenToM cBeTe. Kak M3MEHHUTCS paccTosTHNE >

MEKIAY COCECAHUMU I/IHTep(I)CpeHIII/IOHHLIMI/I MoJIOCAaMHU Ha SKpaHe, €CIIn
BMCCTO XCJITOI'O UCII0JIb30BaTh (bI/IOJ'IeTOBHﬁ cBet?

1) yBenmuutcs;  2) yMEHBIIMTCS; 3) OCTAHETCsI HEM3MEHHBIM; 4) npyroii oTBeT.
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5. Ha nmnadparmy ¢ KpyribIM OTBEPCTHEM, PaAnyC KOTOPOTro paBeH r=1,73 MM majaer IIocKas BOJIHA C
2=0,6 mkm. 3a quadparmoit Ha paccrossanE b=1 M oT Hee HaxoaUTCs 3KpaH. Uto GymeT HaGIIOAATHCS B
HEHTpe dKpaHa?

1) TeMHOE TISATHO, TaK KaK B OTBEPCTHH YKIAIBIBAIOTCS 2 30HBI DpeHens;

2) CBETIIOE ISITHO, TaK KaK B OTBEPCTHH YKIIAABIBAIOTCA 5 30H DpeHerns;

3) cBeTIoe MATHO, TaK KaK B OTBEPCTUH yKJIaAbIBalOTCA 3 30HBI DpeHens;

4) TeMHOE IITHO, TaK KaK B OTBEPCTUH YKJIaIbIBatoTCs 4 30HBI DpeHers.

6. qudpakimonnast pemrerka umeet 400 mtpuxoB Ha anuHe 2 MM. OHa pacmoyioKeHa Ha pacCTOSHUU |
M OT JKpaHa. Pemierka ocBemjaercs OeibIM CBETOM C JJIMHOH BOJHBI KpacHoro cera 720 HM U
tduonerosoro ceera 430 um. [lluprHa criekTpa NEpBOTO MOPsIKA HA SKPAHE PaBHA. ..

1) 5,8 cm; 2) 6,1 mm; 3) 3,7 um; 4) 2,6 cm.

7. Ilpu mageHun cBeTa U3 BO3AyXa Ha IUAJICKTPUK OTPAKEHHBIH JIyd MOJHOCTHIO MOIIPH30BaH IPHU yIiIe
nageHust 60°. IIpu 3ToM yros npenoMiaeHus paBeH...

1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecnm mpu TpOXOXKAEHMHM E€CTECTBEHHOTO CBETa dYepe3 JBa IOJIpU3aTopa HHTCHCHBHOCTH €TO
yMeHbIIaeTcst B 4 pasa, TO YroJl MeX/y INIOCKOCTSIMHU TPOIYCKaHMUS MOJISIPU3aTOPOB PABEH. . .

1)30°; 2) 60°; 3)45° 4)90°.

Bnagers

O

HaBBIKAMH M METOUKAMH
00O0IICHNS Pe3yIETaTOB PEIICHUS,

3KCHepHMeHTaHBHOﬁ JACATCIBbHOCTH,

croco0amMu OLlEHUBAHUS

3HAUYUMOCTHU U IIPAKTUYECKOI

IIPUTOJHOCTH IIOJIy4EHHBIX PE3YJIbTATOB;

po(eCCHOHATIBHBIM SI3BIKOM

Ip C,I[MCTHOI>'I obnactu 3HaHUA;

IIpumepst IK3aMeHAUUOHNBIX NPAKMULECKUX 3A0AHUIL:
—  Yacruua maccer 111y = 0,1 Kr, aemkymascs co ckopocteio ¥ = 3 M/c, ncmbitana ynpyroe

CcOyJapeHue ¢ IOKOMBIIeiics yacTuuel Maccsl My = 0,2 KI. Onpenenuts Kakyi0 KHHETHYECKYHO

SHEPTUI0 NpuoOpena BTOpas YacTWIIA, €CIM IepBas OTCKOYWIIA I0Jl HPSIMBIM YIJIOM K CBOEMY
NepBOHAYAIbHOMY HAIPaBIICHHUIO.
—  Onpenenutb CKOPOCTh MOJIEKYJT a30Ta, IPU KOTOPOi 3HaueHne (QyHKIUK pacipeesieHns Makcseuia

npu remneparype T; = 400 K Gyzner takum xe, kax n ans remneparypst 1, = 500 K.

—  UneansHblii OHOATOMHBIM Ta3 COBEPINAET LMK, COCTOSAMIMM M3 JABYX H30XOP U JBYX H30TEPM.
HauGonbinast ¥ HauMeHbIIas TemmnepaTypbl uukima coctasmsior 1, = 400 Ku T, = 300 K, a

Haubonsnii o0bem B 11 = 4,5 pasa mnpesbimaer Haumenbmmit. Onpexenure KoddurueHt
MOJIE3HOTO AEHUCTBUS TAKOTO IIUKIIA.

— KBazgparHas mpoBoJioYHas paMKa pacIojloKeHa B OJHOM INIOCKOCTH C JUIMHHBIM MPSIMBIM TPOBOJIOM
Tax, 9TO JBE €€ CTOPOHBI MapaJuIeIbHbI MpoBoay. 1o pamke 1 MPOBOLY TEKYT OAMHAKOBBIE TOKH | =
1 xA. Onpenenuts cuy F, 1eHCTBYIONIyI0 Ha paMKy, €cii OmKaiInas K IPOBOAY CTOPOHA PaMKH
HaXOJIUTCS Ha PACCTOSIHUH, PAaBHOM €€ JUINHE.

— KoHmpel memm, cocTosmeld W3 TOCIEIOBAaTEIbHO BKIIOYCHHBIX KOHJIEHCATOpa W AKTHBHOTO
comporuBieHust R = 110 Owm, mopcoenHMIN K TEPEMEHHOMY HANpSDKEHHIO C aMIUINTYIHBIM
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3HaueHneM Uy = 110 B. IIpu sTom ammuuryna ycranoBuBuierocst Toka B nenu lp = 0,50 A. Haiitu
pasHoCTh (pa3z MexK/1y TOKOM U I10JaBaeMbIM HaINPSKEHUEM.
6. ITy4ok ecTeCTBEHHOTO CBETa MaJacT HAa CHCTEMY M3 JBYX IIOCIEIOBAaTEIBHO PAaCIIOIOKEHHBIX
MOJISIPU3aTOPOB, YTOJ MEXAY IIOCKOCTSMH NPOIyCKaHUsl KOTopbix coctasisier 30°. Koaddunuent
MOTJIOIIEHN TepBOro mojsipu3aropa cocraBmsier 10%, a Broporo — 20%. Kakas dacts
MHTEHCUBHOCTHU CBETA NPOHUIET Yepe3 3Ty ONTHUECKYIO CHCTEMY?
3HaTh - OCHOBHBIE XUMHYECKHE TOHATHA, ITepeyeHb TeopeTHYECKUX BONIPOCOB K IK3aMeHY: Xumus

[IOJI0KEHHNS ¥ 3aKOHEL;

- COBPEMCHHbIC HAIMpPAaBJICHHUS Pa3BUTHUS
HAYYHbBIX TEOPHIL;

- METObI TEOPETHUYECKOTO U
IKCIEPUMEHTAILHOTO HCCIIEJ0OBAHUS B
00J1aCTH XUMHUHA

OCHOBBI XMMHYECKOH TEPMOJMHAMHKH: CHCTEMa, TEPMOJMHAMHUYECKHE IapaMETphl CHCTEMBI,
(yHKITMH COCTOSIHUS cUcTeMbl. [IepBbIil 3aKOH TEPMOANHAMUKH.

OHepreTrka XMMUYECKUX MPOLECCOB.

OHranbnus. 3akoH ['ecca U ciencTBUS U3 HETO.

OHnTponud. YpaBHeHue bonsrmana. Bropoil u Tpetuii 3aK0HbI TEPMOANHAMUKH.

Oueprus ['m60ca. HanpaieHns XUMHYECKUX TPOLIECCOB.

Xumuueckass KuHeTHKa. CKOpPOCTh XuUMHUecKod peakuuu. CpeqHsss W HMCTHHHAs CKOPOCTU
peaxuu. Kunernueckas kpuasi.

CKOpPOCTh PEaKIMU ¥ METOBI €€ PEeryIMpPOBaHUsI.

Brwusinre Temneparypbl Ha ckopocTh peakuu. [Ipasuno Bant-I'odda.

DHeprus akTUBallMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

KartanuzaTops! 1 KaTalIUTHYECKUE CUCTEMBI. [ OMOreHHBIN KaTalus.

KartanuzaTops! 1 KaTalIUTHYECKUE CUCTEMBL. ['eTeporeHHslil KaTtanus.

Xumnueckoe paBHoBecHe. KoHCTaHTa XUMHYECKOTO paBHOBECHSI.

Cwmetenue xumuueckoro pasHoBecus. [Ipunuun Jle Illarense.

PactBopbl. CriocoOb!I BBIpaXKEHUST KOHIIEHTPAILIUN PacTBOPOB.

PactBops! asekTposnToB. CTENeHh M KOHCTAHTAa 3JIEKTPOJUTHYECKON AHCCOLMAIMU. 3aKOH
pasbasienus OcTBanpiaa.

Jucconmarus KHUCIOT, OCHOBaHHM, coneif. AM(pOTEpHbIE ANEKTPOIHUTHI.

PactBopuMocTs. [IponsBeieHre pacTBOPUMOCTH. Y CIIOBHE 00pa30BaHUS M PACTBOPEHHUS OCAIKOB.
Hucconmanus sBoasl. MonHoe mpousseaenue Boasl. pH.

I'unponus coneil. CTeneHb U KOHCTaHTa TMAPOJIU3a.

[Jucnepcusle cucremsl. Knaccudukanus. Jinodunsaeie 1 11opoOHbIE KOJUTOUIBI.

CrpoeHue KOJIOUIHBIX YacTHULL.

Koarynsmus KonnouaHbeIX pacTBOPOB.

OKHCIUTENFHO-BOCCTAHOBUTENFHBIE ~ CBOMicTBa  BemlecTB. Kitaccudukamus — OKHCIHTENIBHO-
BOCCTAHOBHTEJIFHBIX PEAKIINH.

DNeKTpOXUMHYIECKHE CUCTeMBI. 3aKoHbI Dapasest. DIeKTPOHBII TOTEHITHA.

lanpBannyeckuii 3neMeHT Jdanusns Skoou.

DNEKTPOXUMHYECKHIE CHCTEMBL: MIEKTPOJIN3 PACIUIABOB. [IpIMEHEHNE AIEKTPOIH3a.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
OnekTponu3. AHOMHBIA M KaTOMHBIA IIPOLECCHl TNPU BJIEKTPOJIM3E pacTBOpoB. [IpuMeHeHue
AIIEKTPOJIN3A.
Kopposus. Bunser koppo3un. Crioco0BI 3aIKATH METAJIIOB OT KOPPO3HH.
Ymers - pelarb pacueTHbIe 3a1a4u IIpumepnuvle npakxmuueckue 3a0anus 0 IK3AMEHA:
NPHMEHUTEHEHO K MaTepHay Hammcate  2J€KTpOHHBIC YpaBHEHHS OJIEKTPOAHBIX IIPOLECCOB, ypaBHEHHE CYMMapHOH
TPOTPAMMET, TOKOOOpasyromen peakuuu, BeIYUCIUTE DJIC ranbBaHHYECKOTO 3JIEMEHTa, eCIHM KOHIEHTPAIHU
- TpOTHO3MPOBATH  BO3MOJKHOCTB 1oHOB MeTaiuToB paBHbl: [Al**1=0,001 moms/m, [Co**]=0,1 Moms/m.
IIPOTEKAHHS CaMOITPOU3BOJIBHBIX Hanmcate WOHHBIE W MOJEKYJSIpHBIE ypaBHEHHUS peakiuii rugposmza coieir: K3PO, Na,SOy;

MIPOLIECCOB B PA3IMYHBIX XHMHUYECKHX
CHCTEMaX;

- COYeTaTh TEOPUI0 M NPAKTUKY I
peIeHNs HH)XEHEPHBIX 3a/1a4

ZnCl.,.

3aKOHYATH YpaBHEHUS peaKilvii, HAITUCAB WX B MOJICKYJISIPHOW U HOHHOH (popmax:

Al(OH)3 + NaOH -, K2C03 + stO4 -, st + KOH —.

B 2 1 pactBopa ruapokcuna xaibims coaepxkurca 478,8 r Ca(OH),. IlnmotHocTts pacTtBopa 1,14
r/mi. Paccunraiite: w(Ca(OH),); Cy; Coi; Cy N(Ca(OH),) u N (H,0); T.

CocTaBbTe YpaBHECHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIL:

K,Cr,0; + FeSO, + H,SO4 — , KMnO,4 + Na,SO;3 + H,0 —.

HammcaTe aieKTpOHHBIE ypaBHEHHS OJCKTPOTHBIX IIPOIECCOB, YpaBHEHHE CYMMapHOH
TOKOOOpa3yromiei peakuu, BEIMUCTUTE DJ]C raipBaHHYECKOTO DJIEMEHTA, €CIH KOHIEHTPAIHU
HMOHOB METAJIJIOB PaBHBI: [Mn?*1=0,01 moub/1, [Au*]=0,1 Mob/11.

3aKOHYATH YPaBHEHUS PEaKIlHii, HAITUCAB UX B MOJICKYJISIPHOW U HOHHOH (popmax:

NH,OH + HNO;3; —, Zn(OH), + NaOH—, AIPO, + Na,SO, —.

Hanucats ypaBHEHHs peakuuii Tuaposnsa B MolekyisipuoM u woHHOM Buae: Aly(SO0,)s KCl,
Na,SOs.

HamucaTh 3JIEKTPOHHBIC ypPABHEHMS 3JICKTPOIHBIX IPOIECCOB, YPAaBHCHHE CYMMapHOH
TOKOOOpa3ymend peakiinu, Beauciauth JJIC raibBaHMUYECKOTO 3JEMEHTa, €CIM KOHIIEHTpaIluh
MOHOB META/IOB paBHEL: [Zn**]=0,01 moms/1, [Cu*]=1,0 MoB/1.

Cynbdat amomunust Mmaccoit 36,4 T pacteopwin B 100 T Boabl. [ITOTHOCT MOTy4E€HHOTO pacTBOpa
1,32 r/mi. Paccuuraiite: ®(Alx(SO4)3); Cum; Cor; Ciy N(ALL(SO,)3) u N (H,0); T.

HammcaTe 3ieKTpOHHBIC ypaBHEHHs OJCKTPOJHBIX IIPOIECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yromiei peakiuu, BEIMUCTUTh DJ[C ranbBaHHYECKOTO JJIEMEHTa, €CIM KOHIECHTPAIHU
HMOHOB METAJIJIOB PABHBI: [Mn%*1=0,01 moub/x1, [Ag*]=1,0 Momb/m.

3aKOHYUTH YPaBHEHUSI PEAKIIHi, HAITUCAB WX B MOJICKYJISIPHOM U HOHHOM BHJIC:

MnS + H,SO, —, Fe(OH)3 + NaOH —, NH,CI + KOH —.

Ormpezenure TEPMOJMHAMUYECKYIO BO3MOXHOCTh mporekanus peakuun CaOyy + 2 Cyy =
= CaC,; ) + COy, AH; = 460 xJI)x 1pu cTaHIAPTHBIX yCI0BUsAX. PaccunTaiite Temneparypy Hayana
peakiuu, ecau  S(Ca0)=38 JIx/monbK; S(C)=6 Ix/mons'K; S(CaCy)= 70 JIx/mMonbK;
S(CO)=197 Ix/monb-K.

CocTaBbTe YpaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO4 + NaNOZ + HzSO4 —, Crz(SO4)3 + BrZ + NaOH —.
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— Omnpezenure TepMOIMHAMUYECKYI0 BO3SMOXKHOCTB IpoTekanus peakuuu 2 Cly oy + 2 HO) =4
HCly + O, (y, AH, = 115,6 k[l npu cTaHAapTHBIX yclIoBUAX. Paccuuraiite TemmepaTypy Havana
peaktmu, ecmu S(Cl)=223 Jix/mons'K; S(H,0)=189 Jx/moms'K; S(HCl)= 187 x/momsK;
S(0,)=205 Tx/Mons-K.

— Hanwmcars ypaBHEHUWs peakiuii THApoim3a B MoliekymsipHoMm u uoHHOM Buume: CrCls, NaNOs,
K,COs.

— CocraBbTe ypaBHEHUS OKHCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH:

- K,Cr,07 + Na,SO; + H,SO, —, KMnO, + NaNO, + H,O —.

— T'omorenHas peakiusi mpoTekaeT 1o ypaBHeHHIO H; ) + |,y = 2 Hl(. Hauanpnas xoHLIEeHTpamus
Bojopona 2,1 monw/n, noma 1,5 Moab/i. Bo CKOIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIUH, KOTIa
npopearupyet 30% Bomopoaa?

— B 640 M Boxs! pactBopuiu 160 1 xnopuaa xkenesa (I11). IlnotHOCTs IOMyueHHOTO pacTBopa 1,032
r/mi. Paccunraiite: o(FeClz); Cy; Cui; Cy N(FeCls) u N (H,0); T.

—  Omnpezenure TEPMOJMHAMHYECKYIO BO3MOKHOCTb NMPOTeKaHus peakuuu CS; ) +3 Oypn= =CO; ( +
2 SO, y, AH, = -1075 xJlx mpu cTaHAapTHHIX ycloBUAX. Paccuuralite TemnepaTypy Hadania
peakuun, ecnu S(CSp)=151 x/mons-K; S(0,)=205 Dix/mons'K; S(CO,)= 213 x/monsK;
S(S0,)=248 Txx/monpK.

—  Peaxuus mper no ypasHenuto: 2 Hy oy + S, ¢y = 2 H,S(y. Hayanenas koHueHTpanus sojgopozaa 2
MOJIB/1, ceprl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 H3MEHHUTCS CKOPOCTh PEakIWH K MOMEHTY,
korja npopearupyet 0,7 MOJb/11 Bogopoaa?

— Onpezennurte TepMOIWHAMHYECKYIO BO3MOXKHOCTB TPOTEKaHMsI peakiuu 2 ZNS (g + 3 Oy =
=2 2Zn0 () + 2 SO, (), AH; = -890 x/Ix npu cTaHAAPTHBIX ycnoBUsAX. Paccumraiite Temmeparypy
Havaja peakiuu, eciid S(ZnS)=58 Jx/mons-K; S(0,)=205 Ix/monb-K; S(ZnO)= 44 J/mons-K;
S(S0,)=248 Ix/monb-K.

— HavanpHble KOHLEHTPALMU UCXOJHBIX BEIECTB B peakuunu: 2 SO, ) + O, ) = 2 SO; () Ol paBHBI
1,8 mone/1 SO, u 2,4 Mons/n O,. Bo ckoIbKO pa3 U3MEHHTCS CKOPOCTh PEaKIMH K MOMEHTY, KOTJa
npopearupyet 0,8 mons/1 SO,?

— B pactBope opTodocdopHroii kucimoTsl Maccot 1200 r u mroTHOCTEIO 1,153 T/MI comgeprkutest 312 T
H3PO,. Paccunraiite: ®(H3PO,); Cyi; C,.; Cr; N(H3POy4) 1 N (H,0); T.

Bnanets

- HaBblkaMH IIPUMCHCHUSA OCHOBHBIX

XAUMHAYIECKHX 3aKOHOB B
poheCCHOHATIBHOM IeITETFHOCTH;
- MIPAKTHICCKUMH HaBBIKAMU

TEOPETUIECKOTO W IKCIIEPUMEHTAILHOTO
HCCIIEIOBAaHUA B 00JIaCTH XUMUH

IIpumepnsvie npakmuyueckue 3a0anusn 011 IK3amena:

1. dna peakuun CHy ) + CO; y = 2 CO (y + 2 H; () onpenennte BO3MOXKHOE HANpPaBICHUE
CaMONPOMU3BOJILHOTO TEUEHUS! PEaKLMM MPHU CTAaHAAPTHBIX YCIOBUAX M MpU TeMmieparype T :927OC,
ecnu TerIoBor 3(h(dEeKT peaknuu 10 3aJaHHON TeMIepaTypbl HE M3MEHUTCS. YKKUTE: a) BBIACISETCS
WIM TIOTJIONIAETCS OSHEPTHUs B XOJe pPeakiuu; 0) NpUYMHYy HANIEHHOTO W3MEHEHHWS SHTPOIUH.
Paccuuraiite TemnepaTypy Hayajla peaKkiiy.

2. BeIpasute uepe3 KOHLEHTPAlMK PEareHTOB KOHCTAHThl PABHOBECHs CIIEYIOIMX peakiui Ny
+ 3 Hyy = 2 NHjy, AH = -92,2 x/Ix. YKakuTe HanpaBlIeHHE CMEIICHHUS XHMHIECKOTO PABHOBECHUST 3TUX
peakuuii: a) mpu MOHMKEHUH TeMIIepaTyphl, €CIH JaBJICHUE MMOCTOSHHO; 0) IIPH TOBHINICHUN TaBIICHUS,
€CJIM TEMIIEpATypa MOCTOSTHHA.
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3. CKOJIBKO MHWUTMIMTPOB 96%-HOrO pacTBOpa CEpHOW KHCJIOTHI C IUIOTHOCTBIO 1,84 r/mn
notpedyercst At npurotosnenus 2 i1 0,25M pacrBopa?

4. Kakue u3 crenyrommx cojeit moasepratorcs ruaponusy: Na,SiOz. Cu(NOs),. KBr? Cocrasbre
WOHHBIE U MOJEKYJSIPHBIC YPaBHEHHUS] THAPOJIN3a COOTBETCTBYIOmMX coneil. Kakoe 3mauenme pH (<
WI> 7) IMEIOT PaCTBOPHI 3TUX COJEH?

5. 301 THAPOKCHIA MarHUA TToydeH myTteM cmenmBanus 0,02 1 0,011, pactBopa MgCl, n 0,028
1 0,005 1. pactBopa NaOH. Ompenennre 3apsa 9acTUI] MTOIYYSHHOTO 3071 M HAMIINTE (HOPMYITY €ro
MHLIEIIBL.

6. PaccumTaiiTe 3JEKTPOABIDKYLIYIO CHIy M OIPEAEINTE HAIPaBICHHE CaMOIPOHU3BOJILHOIO
NPOTEKAHUS pEaKUUH TMPH CTAaHJAPTHBIX  YCIOBHUAX, HCIONB3Ys 3HAYCHHS  OKHCIHUTEIHHO-
BOCCTaHOBMTENILHEIX moTenuuanos HJ + H;PO, — J, + HPO; + H,0.

7. llpuBenure CXEMBI JJIEKTPOAHBIX IPOLECCOB M MOJEKYJSIPHBIE YPABHEHMs PpEaKLU,
MPOTEKAIONIUX TIPH JIEKTPOXUMHUUECKOH Koppo3uu ramsBanomapbl Co/Ni: a) B kucioii cpeze; 6) Bo
BIIQXKHOM Bo3ayxe. Ompesenure yOblUIb MacChl aHO/AA MPHU KOPPO3UU B KUCIOU cpene 3a 20 MUH, eciu
cKopocTh Koppo3uu coctaBmia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-NOHHBIC YPABHEHHS 3JICKTPOAHBIX IPOLIECCOB (aHO HHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEaKIiu, TPOUCXoAsIeil mpu aekrponuse pactsopa CoSO, Brrancnure
(akTHYECKOE KOJIMYECTBO METAILIa, TIOJIy4eHHOTO Ha Katone npu snekrpoimse Co(NOs),, ecnn
3JIEKTPOJIM3 MPOBOIWIM B TeueHHH | 4. Beixon MeTaia no Toky coctaBuil 85%. YKaKUTE BO3MOKHBIE
MPUYMHBI YMEHbBIICHHUS BBIX0Ja METaJlJIa IO CPABHEHHIO C PACUETHBIM.

3HaTh

- OCHOBHbIE OTIPE/ICIICHUS U TIOHSTHUS
0a30BbIX 3HaHUI B 00JaCTH
€CTECTBCHHOHAYYHBIX TUCIUATUINH;

- (hyHIaMEHTaIbHBIC OCHOBBI
€CTECTBEHHOHAYYHBIX TUCIIUILINH,
OCHOBHBIC METOJIbI PEIICHHS THIIOBBIX
3aj1a4 10 U3BECTHBIM QJITOPUTMAM U
MpaBUIaM;

- OCHOBHBIE 3aKOHOMEPHOCTH TPOIIECCOB

MaccomepeHoca  MPUMEHHUTENIBHO K
TEXHOJIOTUYECKUM nporeccam,
arperatam u 000py10BaHHIO
nepepaboTku (oboramenns)
MHUHEPAIBHOTO  CBIPbS, IPOM3BOACTBA
00pabOTKM  YEpHBIX H  IIBETHBIX

MCTAJUIOB.

CIrcoK BOTIPOCOB TSI TPOBEACHUS HTOTOBOH aTTeCcTalNH (3K3aMEHa) 110 TUCIIHIUTHHE
1. Buzpl TomuMBa U UX cOCTaB. Y CJIOBHOE TOIUIHBO.
2. OCHOBHBIE XapaKTEPHUCTHKH TOTIIHBA.
3. YcrpoicTBa A71sl CKUTaHMsI TOTUIUBA.
4. CozeprkaHue M MOCJIE0BATEILHOCTh PACUETOB TOPEHUS TOILIUBA.
5. Harpes ayroBoii u masmenssiii. HazHauenue, o6macti 3(peKTHBHOTO NPUMEHEHHSI.
6. HarpeB nnnykunonHslii. Haznauenue, obnactu 3¢h(heKTHBHOTO MPUMEHEHUS
7. Harpes neKTpOoCONPOTUBIICHHEM U 3JIeKTpOHHOMyueBol. HazHauenue, obnactu 3 peKTuBHOTO
IPUMEHECHUS
8. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHHUKH ITEYHBIX Ta30B.
9. CBOOOHBIE W YaCTHYHO OrPaHUYCHHBIE CTPYHHBIC TCUCHHUSI.
10. OrpannueHHble CTpyiiHbIe TeueHHs. HXXEKTOp 1 2KEKTOop.
11. Buapl IBMKEHHUS Ta30B B IIeUax.
12. TloTepu sHEPTUM NPH IBMKEHUH T'a30B.
13. KoapduImeHT TeIIonpoBOAHOCTH cTajleil U (haKTOpbl, BIUSIOMIAE HA HETO.
14. BnusiHue yCIIOBUH OXJIQXKCHHS METalljla Ha €T0 CBOWCTBA.
15. OcHOBBI TeOpHH MOJOOHS U MOJECTUPOBAHNS TETIIOTEXHUIECKUX
1 TEIUIODHEPTETHYECKUX MPOIIECCOB U 000PYAOBAHHUS.
16. HazHauenue u K1accupuKays MeTAJUTYPIrHISCKUX IeYei.

Meratyprudeckas
TETIOTEXHHKA
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17. Ha3naueHue 1 o01as cxeMa MpOMBIIICHHOH T1e4H.

18. Hcnoas3oBanue BTOPUYHBIX SHEPIrOpPCCYpPCOB. Twunesl TCHHOO6M6HHI/IKOB, HUX HAa3HAYCHUC U

CpaBHHTENIbHAS OLICHKA.
19. Ouncrka IBIMOBBIX I'a30B.

20. OcHOBHI TEXHOJIOTHH HarpeBa MeTayuia. THUIOBEIE PeKUMBI HarpeBa

"ToHKHX" ¥ "MaCCHBHBIX" 3arOTOBOK.
21. OcobeHHOCTH HarpeBa Ka4eCTBEHHBIX CTaJeH
22. OcHOBHI pacyeTa HarpeBa "TOHKUX' M ""MacCHBHBIX'" 3aTOTOBOK.

23. Buppl Opaka npu HarpeBe MeTajula U IyTH CHIKEHHMS ITOTePh MeTallia.

24. Matepuaisl, IpUMEHsAEMBIE B ITe4ax

25. OCHOBHBIE AJIEMEHTHI KOHCTPYKIUH MeYeH.

26. OCHOBHBIE THUIIBI TIABUIBHBIX, HATPEBATEIbHBIX U TEPMUUYECKUX
27. OrHeynopHble MaTepuaibl, X OCHOBHBIE CBOMCTBA.

28. Teru1ou30IsIMOHHBIE MaTePHAaJIbl, UX OCHOBHBIC CBOMCTBA.

29. BcmomoratensHOe 000pyAOBaHHE TICUCH.

neuen.

30. CocraBieHHe ¥ aHAIIM3 TCIUIOBBIX OAIAHCOB He‘leﬁ, OCHOBHBIC TCINIOTCXHHUYCCKHUC ITIOKA3aTCIIN

paboTHI Y€l U IMyTH 3HEProcOepeKeHNUSI.

Vmers

- OOBSICHATH THIMYHBIC MOJICITA 331249 B
00J1aCTH METaILTyPrUYeCKOM
TEIUIOTEXHUK;

- 00cyKaaTh croco0b! 3 (HEeKTHBHOTO
penienus mpo6yieM, BO3HUKAIOIINX B
X0/1e MPOo(heCCUOHATILHOM AeATEIBHOCTH;
- pacnio3HaBaTh () PEKTUBHOE pelieHue
0T Hed(PEKTUBHOTO, TIPH PELICHHH
3a7a4 CJI0’KHOTO TEII000MEHa B
paboyem mpoCTPaHCTBE MEYH.

3aluTa OCHOBHBIX pa3elIoB KypCOBOIO MPOEKTA!
XapaKkTepHCTUKa pereHepaTopa.
Pacuer ropenus Tomnusa.

Pacuer Tennoo6MeHa B Hacake

Pacder moBepXHOCTH HarpeBa HacaIKH.
Omnpenenenre pa3smMepoB pereHepaTopa.
AdpOIMHAMHUYECKHH pacyeT JBIMOBOTO TPaKTa.
Pacyer BBICOTHI JBIMOBOIT TPYOHI.

P_NANDE DD =

OnpezeneHne KalopuMEeTPHUECKON TeMIIEPaTypsl TOPEHHUS TOTIIHBA.

Bnanets

- IPAKTUYECKUMU HaBBIKAMU
HCTONB30BaHUs 2JIEMEHTOB
IIPOEKTHPOBAHUS

- HaBBIKAMU M METOIMKaMHU 0000IIeH s
pe3yIBTaTOB MPOEKTUPOBAHUS

- cmocobaMH  COBEpUICHCTBOBAHUS
npodeccHOHATLHBIX 3HAHUA W yMEHHH

Bapuantel 3amaHuii Ha KypcoBoil
HOPOEKT MO JUCLUTUINHE
Mertannyprudeckast TEINIOTEXHHUKA

Pacuer Bo3IyxoHarpeBaressi JOMEHHOH Mevn
[}
Z | Pac | Temn | Tun Temn | JlaB | Bmaroconepkanue,r/
= xon | e- Hacaj | TomnuB | epa- JIeH M

Koad

Tenn
oTa

Pasm

€p
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MIPOEKTUPOBAHHS IYTEM HCIIOJIb30BAHUS IyT | paryp | ku 0 Typa | ue Jo | Ilpup | Bo3n | uuen | cropa | siueiik | rpeBareneii B
BO3MOXKHOCTEH UH(OPMaIMOHHON B, |a Oyt | mMeHn | ognor | yxa |T HUS u Osoke
Cpensl. M’/ | mozmor BO31Ly | b, HOT' | oTrasa pacxo
MHUH | peBa xaHa | Mn/ 0 ma cMec
BO31Y Bxoze | M rasa BO3IY | M
xa B xa TOTII
Haca[ UB,
Ky
M]Ix
M
350 | 1200 | bnou | Hom.ra | 115 |2 32 19 15 1.23 52 041 3
0 Hast 3+mpup
BHI- .ras
12-2
260 | 1230 | bmou | Jom.ra | 140 | 0.34| 25 40 25 1.2 8.0 041 4
0 Has | 3t+mpup
BHI- .ras
12-2
310 | 1170 | Hpswm | Jomra | 130 | 0.35| 35 25 18 1.25 51 60x(¢ 3
0 oyroix | 3+mpup 0
BH. .ras
330 | 1150 | Bnou | Hom.ra | 100 | 0.37 | 30 35 23 1.22 52 0 4] 3
0 Has | 3+mpup
BHU- .ras
12-2
350 | 1220 | daco | Hom.ra | 110 | 0.39| 35 35 19 1.2 5.0 55x5 4
0 HHas- | 3+mpup 5
HK-2 .ras
360 | 1150 | daco | Hom.ra | 125 | 0.36 | 28 32 25 1.24 51 65x6 3
0 HHas- | 3+mpup 5
HK-2 .ra3
290 | 1190 | Pe0Op | Homra | 120 | 0.32| 25 30 20 1.24 5.3 65x 3
0 ucrasi | 3+npup 5
- .ra3
K-2H
300 | 1220 | Mpsm | Jom.ra | 180 | 0.33 | 23 28 20 1.21 5.3 60x(¢ 4
0 oyrois | 3+mpup 0
BH. .ra3
500 | 1200 | bnou | Jlomra | 100 | 0.43 | 33.7 | 13.5 25 1.25 51 0 4] 4




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
0 Hasg | 3+mpup
bHI- .ra3
12-2
10 | 360 | 1150 | daco | domra | 125 | 0.32 | 25.2 | 9.73 25 1.2 5.1 65x4 4
0 HHas- | 3+mpup 5
HK-2 .ra3
11 | 290 | 1180 | daco | Homra | 150 | 0.29 | 30 25 20 1.25 5.0 55x§ 3
0 HHas- | 3+mpup 5
HK-2 .ra3
12 | 270 | 1250 | daco | Homra | 150 | 0.35| 30 25 18 1.22 52 55x3 4
0 HHas- | 3+mpup 5
HK-2 .ra3
13 | 270 | 1000 | daco | Hdomra | 110 | 0.31 | 33.7| 185 14 1.2 4.8 65x( 4
0 HHas- | 3+mOpup 5
HK-2 .ra3
14 | 380 | 1230 | daco | Hom.ra | 120 | 0.39 | 33.7 | 18.5 18 1.23 4.9 55x5 4
0 HHas- | 3+mpup 5
HK-2 .ra3
15 | 230 | 1170 | Peop | Hom.ra | 130 | 0.27 | 40 30 18 1.22 4.9 65x¢ 4
0 ucras | 3+mupup 5
- .ras
K-2H

TemioBoil pacuer pereHeparopa

Ba | Temnepa Cpennsist Bun Makcuman | Temnepa | Cpean Tun Paszm
pu Typa TeMIepaTypa TOILIHBA bHas Typa ni Hacagk | sueH|
aH | BO3ayXa oJI0TpeBa TeryoBast | MpOAyKT | Koadd n , M]
T | HaBXOJe BO31yxa, C Harpyska OB UIUEHT
B neuu, MBT | cropanus | pacxon
pereHepa Ha BXOJIe a
Top, C B BO3IYX
pereHepa aB
Top, C perene
parope
1 20 970 [Mpup.raz+1 46.9 1570 1.44 | Kaynep | 160x
5% Mmazyta a 0
2 25 1000 Ipup.raz+2 44.4 1520 1.46 Ietepc | 120x
0% ma3zyta €Ha 0
3 30 1050 [Ipup.raz+2 46.0 1560 1.48 Cumen | 165x




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl

5% Maszyta ca 5

4 35 1110 [Mpup.raz+3 48 1500 1.50 Bpycko | 140x14 12
0% mazyTta Bas 0

5 40 950 [Mpup.raz+1 50 1560 13 Kaymep | 100x10 9
5% Maszyta a 0

6 45 1050 [pup.raz+2 48.1 1490 1.34 Ietepc | 120x12 10
0% mazyTa €Ha 0

7 50 1100 [Mpup.raz+2 53.1 1480 1.36 Cumen | 140x14 11
5% Mma3zyTa ca 0

8 55 1000 [pup.raz+3 55.5 1530 1.38 Bpycko | 100x10 12
0% ma3zyTta Bast 0

9 20 1150 [Mpup.raz+1 58.2 1570 14 Kaynep | 120x12 9
5% Mma3zyta a 0

10 25 950 [pup.raz+2 54.3 1520 1.44 Ilerepc | 140x14 10
0% mazyta €Ha 0

11 30 1000 [pup.raz+2 56.5 1560 1.46 Cumen | 100x10 11
5% Mmasyta ca 0

12 35 1050 [pup.raz+3 48.1 1500 1.48 Bpycko | 120x]12 12
0% ma3zyTa Bas 0

13 40 1100 [Mpup.raz+1 53.1 1560 150 | Kaynep | 140x14 9
5% Ma3syTta a 0

14 45 980 [Mpup.raz+2 55.5 1490 13 Ierepc | 100x10 10
0% mazyrta eHa 0

15 50 950 Ipup.ra3+2 58.2 1480 1.34 Cumen | 120x12 11
5% Masyta ca 0

16 20 1000 [Mpup.raz+3 54.3 1530 1.36 Bpycko | 140x14 12
0% ma3zyTa Bas 0

17 25 1050 [Mpup.raz+1 56.5 1570 1.38 Kaymep | 100x10 9
5% Mmazyta a 0

18 30 1100 [pup.raz+2 48.1 1520 14 Ietepc | 120x12 10
0% ma3zyta €Ha 0

19 35 980 Ipup.ra3+2 53.1 1560 1.44 Cumen | 140x14 11
5% Ma3zyta ca 0

20 40 1000 [pup.raz+3 55.5 1500 1.46 Bpycko | 100x10 12
0% ma3zyta Bast 0

21 45 1050 [pup.raz+1 58.2 1560 1.48 Kaynep | 120x12 9
5% Ma3zyta a 0




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
22 50 1100 [Mpup.raz+2 54.3 1490 1.50 [erepc | 140x14 10
0% mazyTta cHa 0
23 20 950 [pup.raz+2 56.5 1480 1.3 Cumen | 100x10 11
5% Maszyta ca 0
24 25 1000 [Mpup.raz+3 44.4 1530 1.34 Bpycko | 120x12 12
0% mazyTa Bast 0
25 30 1050 [Mpup.raz+1 46.0 1480 1.36 Kaymnep | 140x14 9
5% mazyTa a 0
3HaTh OCHOBHBIE OTIpe/ieNIeHNs IIaHupoBanus | [lepeyeHb TeOpeTHYECKHX BONMPOCOB K IK3aMeHY [TnanupoBanne
IKCTIEPUMEHTA; 1. CBeneHuUs U3 TEOPUH BEPOSITHOCTH M MATEMATHYECKON CTATUCTUKY (TeHepaibHAs COBOKYITHOCTb, JKCIIEPUMEHTA
- KITacCU()UKAIIUIO CTIOCOO0B BEIOOPA BEIOOpKA CITyYaifHbIX BEJIMYHH, XapaKTePUCTHKH BEIOOPKH).
[UIaHa KCIIEPUMEHTa, TEOPETHUSCKHE 2. Bujipl IIaHUPOBAHKS MATEMATHYECKOTO U (PU3UUECKOTO IKCIIEPHUMEHTOB, IIPHHIIUITBEI T€OMETPUYECKO-
OCHOBBI pacdera Ko GHUIHECHTOB T0 U PU3UYECKOTO MOA00HSI 00BEKTOB YIIPABICHHUS.
OMIIMPUYECKUX YPAaBHEHUH PErpeccui; 3. Iopsimok MpoBeIeHUs] TEKYLIEro KOHTPOJIS TPOIYKIHH.
- OCHOBBI COCTaBJICHHsI MaTpuIl ojaHoro | 4. [IpHHIKITBI BEIOOpa KOHTPOJIMPYEMBIX MapaMeTpPoOB M UX YPOBHS B CTAHAAPTaX Ha METAJTyPrHYECKYIO
1 IpoOHOT0 (PaKTOPHOTO IKCIEPUMEHTA; | MPOIYKLHIO.
- METOJIMKY pacuera KodhhuireHTa 5. Cratuctryeckoe 000CHOBaHHE 00beMa BEIOOPKHU TIPU KOHTPOJIC Y TIOCTABIIUKA W TOTPEOUTEIIS.
KOHKOPAIMH 6. MeTo/bl NOCTPOEHHUSI KOHTPOJIBHBIX KapT.
7. O01IyI0 CXeMY YIPaBJICHUS TEXHOJIOTHYECKUM OOBEKTOM C aJalTUBHBIM OJIOKOM.
8. Teoperuyeckuil MOAXOJ], MaTeMAaTHYECKOE CHMYJIHPOBAHHUE YCIOBHH JIKCIIEPUMEHTa, (U3UYECKHUi
IKCIIEPUMEHT.
9. YcnoBus nogobust GU3NUecKoro 00beKTa U MaTepUaIbHON KOITHH.
10. MeTozs! BEIOOpa Hanbomee F3(pPEKTHBHOI CXEMBI SKCIICPUMEHTA.
11. VYcnoBust COCTaBACHUS IUIaHA IIPOBEJCHUS OSKCIEPUMEHTOB pPa3HbIX YpPOBHEH (OMBITHBIN,
nab0paTOPHBIN, TONYIMPOMBIIUICHHBIN, TMPOMBIIUICHHBIH, HW3TOTOBJICHHUE OIBITHO-IIPOMBIIUICHHON
MapTHH).
Ymerh 3G PEKTUBHO MPUMEHSTH METO/IBI IMpumepHbIe NPAKTHYECKHE 3aJaHU LTSI IK3aMeHa

TUTAHUPOBAHUA OKCIICPUMECHTA,

- HCIOJIB30BaTh METOTUKY
MATEMAaTU4YE€CKOTO IMJIaHUPOBAHUA
9KCICPUMEHTA,

- COCTaBJIATh MAaTPpHUIy IOJIHOT'O 1
JIPOOHOTO (haKTOPHOTO DKCIIEPUMEHTA;
- IPUMEHSTH B paboTe IKCIEPTHYIO
OLICHKY 3HAYUMOCTH (PaKTOPOB,
OIpeAeNsomuX HYHKIHIO OTKIUKA

1. HaxoauTh 3KkcTpeMasibHOE 3HAUY€HHE MapaMeTpa ONTHMH3alUK B 00JAacTH onpeneneHus: GYHKIHMN C
MIPUMEHEHNEM UTTEPAIIIOHHOTO ITOIIar0BOT0 METOA B HANIPABJICHUH TPaIUEHTA.

2. CTpouTh BapHAHTHI MATPHUIILI APOOHOro skcrepumenta tima 2%, 2°% ompenensats kodhQuumenTs:
YpaBHEHUsI TI0 U3BECTHOMY anropuTtmy: @ = (Zx;y;)/n, ap = Zyi/n.

3. Crpours Matpuily mnonHoro (aKkTopHOro dKcrepuMmeHta tuma 2 —22 u 2% ONpeIeNATh
K03 GUIMEHTHI YPaBHEHUS TI0 H3BECTHOMY anroputmy: & = (Zxiy;)/n, 8y = Zyi/n.

4. TlpoBoaNTb KOPPEKTHPOBKY TOYHOCTH YpPaBHEHHS DPErpeccMM B TEYEHHH BPEMEHHM II0 MAacCUBY
pasHocTe MeXIy (aKTHYeCKUMH JaHHBIMH KOHTPOJILHOM BBIOOPKM M pacyeTHHIMHM 3HAYEHHSIMH II0
PErpecCMOHHOMY YPaBHEHHIO (Ypaxr. — Ypace). ECIM CpellHEE OTKIIOHEHHE MEHEE CTAaTUCTHYECKOTO
napaMeTpa - CTaHJapTHOIO OTKJIOHEHHs S, TO ypaBHEHHE INpHU3HAETCsl afeKBaTHbHIM. B mpoTHBHOM




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1cHOYHBIE CPEICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIMETCHITHH MPOTrPaMMEBI
cily4ae MPOBOAUTCS KOPPEKTHPOBKA yPaBHEHHMS IIyTEM U3MECHEHHMS 3HAUCHHUS ero CBOOOIHOTO WIeHA: 8g;
= 89 -/+ Z(Ypaxr. — Ypacu)/N, THE N — 0OBEM KOHTPOJILHOH BBIOOPKH, 3HAK -/+ IMOKa3bIBET, YTO, €CIU
cpenHee OTKIOHEHHS AY; IMEeT 3HaK +/-, TO KOPPEKTHPOBKA 3HAYCHHUS g OyIEeT COOTBETCTBEHHO -/+AY;.
5. PaccunteiBaTh KO3(PUIMEHTH pPErPECCHOHHOTO ypaBHEHHS (IO BBIOOpPKE, MPEIIOKEHHOH
TperogaBaTesieM) IociIe MPOBeACHU KOPPESIIHOHHOTO aHAIN3a, OTCEHMBAHNS HE3HAYUMBIX (PaKTOPOB H
OTIpeNICIICHUS CBSI3H 3aBUCHMBIX W HE3aBHCHMBIX ITIEPEMEHHBIX.
Bnagets NIPAaKTUYECKUMHU HAaBBIKAMU T10 3aganue Ha peunleHUe 32124 U3 NpodecuoHATBHON 00/1aCTH, KOMILIEKCHbIE 3aTaHUS
NIPUMEHEHHIO METOAA IIJIAHUPOBAHUS 1. Merogamu pacdeTa KOI(HUIMEHTOB PETPECCHOHHOTO ypaBHeHHs ¢ mnpumeHeHnem MHK u
9KCIICPUMCHTA, OTIpe/Ie/IeHAEM TTapaMeTPOB KA4ecTBa MONYYEHHOTO ypaBHeHHs 1o mokasatemsM R%, R, F, t, See
- METOJaMA (PU3UIECKOTO U (cootBercTBeHHO KO3 (UIMIEHTa JAeTepMUHANNH, Kod(pduimenTa MHOKECTBEHOW KOPPEIAIUH,
reOMETPUUECKOTO0 MOI00uS; kpurepust Ouiiepa, kodddunrenta CTbIoJIeHTa, OCTATOYHOTO CTaHIAPTHOTO OTKIOHEHUS).
- npo(eCCHOHANBHBIM S3bIKOM 2. IlpaBmwiamMu JOKa3aTeNbCTBA aJeKBAaTHOCTH YPABHEHHUS peajlbHOMY IIpOLeCCY IyTeM CpaBHEHHS
MIpeIMETHOM 001acTH 3HAHUSA BBILIEYKAa3aHHBIX B I. | mapaMeTpoB ¢ UX TaONMYHBIMH 3HAYCHUSIMH B 3aBHCHUMOCTH OT o0ObeMma
BBIOOPKH, 3HAUMMOCTH TIOKa3aTeeH.
3. HaBblkaMu HCCIIEOBaHUS M MOCTPOCHHS (DU3MUECKMX MOJAENEH MPOIECCOB C Y4YEeTOM MPHHIUIIOB
o00usL.
4. KoMIJIEKCHBIM TTOAXOJ0M K pEIICHHIO 3a1ad IUIAHMPOBAHUS JIKCIIEPHUMEHTAa C BBIOOPOYHBIM H/WIIA
CYMMAapHBIM HCIOJh30BaHUEM BEHIIICTIPEACTABICHHBIX IIPHEMOB, MPAKTHK, TEXHOJIOTHHA U TOTYICHHUS
3((HheKTHBHOTO KOHEYHOTO pe3yibTaTa.
5. Ilpmemamu KpPYTOTO BOCXOKACHHS NPH TOWUCKE 3KCTPEMAalbHBIX 3HAYCHWH (QYHKIUH OTKIHKA,
rmapameTpa ONTHMHU3AIHH.
3HaTh COBpPEMEHHBIE METOMBI TECOPETHIECKOTO KoHTpopHEIE BOIPOCH TS IPOBEICHISI TEKYIIET0 KOHTPOIIS K HTOTOBOM MonemupoBaHnue
1 3KCIIEPUMEHTAIFHOTO HCCIICIOBAHUS aTTecTanuu B opMe 3K3aMeHa MIPOIECCOB B OOBEKTOB
MIPOIIECCOB B OOBEKTOB B METAJLTYPTUH Uto Ha3BIBAETCS MOAECIHIO? B METAJUTypTHA
KakoBbl 0cOOEHHOCTH MareMaTHYecKoil Mojienu?
Kakue ObIBatOT MaTeMaTHYECKUE MOIEIH (TI0 1M CO3IaHusl, [0 MIPUHITKITY TOCTPOCHHS)?
B uem cyniHocTh hOpMaIM30BaHHOTO MOJIX0/1A ITPH TIOCTPOSHUU MaTEMaTH4ECKON
Moenu?
Ymers MIPOTHO3UPOBATH BO3MOXKHOCTh PELICHHS Tematuka 1ab0opaTopHbIX paboT 10 MATEMATHIECKOMY MO/ICIIUPOBAHUIO
WHXCHEPHBIX 3a1a4 B METAJTYPIUn METAJUTYPIrU4€CKUX MPOLCCCOB
Marematuueckoe MOJIeTMPOBaHKE TIPOLECcCa BOCCTAHOBIICHHUS] KOHBEPTEPHOI'O IILIAKA.
Marematuueckoe MOJIeTMPOBaHKE TPOLecca BAKYYMHOTO PACKHCIICHUs MeTalIA.
Bragets METO/IaMH1 UCCIICJIOBAHUS U Jlaboparopuas paboTa:

CIIOCOOHOCTBIO OOBSICHITH €TI0
pe3yHBTaTBI HpI/IMeHI/ITeHBHO K
poeCCHOHATIBHOM NeATeTbHOCTH

Maremariueckoe MOJEIMPOBAHUE INPOIECCa BAaKyyMHOTO pacKucieHus merana. CMoaelupoBaTh
3aBUCHMOCTBh COJIEPXKAaHUSI PAaCTBOPEHHOIO B METa/Ule KUCIOpPOAa OT [aBlICHUS B Tra3oBoi (hase
UPKYJSIIMOHHOTO BaKyyMaTOpa M COJIEpKaHus yrieposa B MeTasuie pu oopadoTke craimu Mapku 081O.
HeobOxoanmble 1711 pac4eToB JaHHbBIE BEIOMPAIOTCS CAMOCTOSTENBHO.

Pexomennyemas nuteparypa:
1. bureee A.M., burees B.A. Meramnyprus crtamu. Teopuss M TEXHOJOTHMs IUIaBKM CTaJld. —




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
Marnuroropck: MI'TY, 2000. — 544 c.
2. KonecaukoB I0.A., bymanos b.A., CromipoB A.M. Merannrypruyeckue TEXHOJOTUU B
BBICOKOTIPOM3BOJUTEIIFHOM KOHBEPTEPHOM Liexe: ydeOHoe mocobme. — Marnuroropck: M3n-Bo
Marnurtoropck. roc. TexH. yH-ta um. ['.I1. Hocosa, 2015. —379c.
3HaTh OCHOBHBIE ITOHATHUS U 3aKOHBI ITpuMepHBIE BOTIPOCHI K DK3aMEHY: dusnueckas XUMHs
(bU3HIECKOH XUMHUH —  OcCHOBHBIE IOHATHUS TEPMOIWHAMUKH.
—  Ilepssrit 3axoH TepmoanHaMuku. [lorsaTHe o TemnoBoM 3¢ dekre, TEMI0TH 00pa30BaHUs, TOPEHHU,
pactBopeHus, (a30BHIX MpeBpameHwii. 3akoH ['ecca. Pacuerst mo 3akony ['ecca.
—  Bnwmsanune Temnepatypsl Ha TeoBoi 3¢dexT.
— 3axol Kupxroga. Pacuersi TermnoBbix 3¢ dextoB no 3akony Kupxroda.
— Bropoii 3ak0H TepMOAMHAMUKH.
— TepmoauHamuueckue (YHKIMHM, XUMUYECKUIl MMOTEHIMA, OOLIME YCIIOBUSI PAaBHOBECUS CHCTEM.
Oueprus ['n66ca u sHeprus ['enbMronela Kak KpUTEPUH, ONMPEACISIONINE HAIPABICHUE U NpeJiel
MIPOTEKAHUS IPOLIECCOB B HEM30JIMPOBAHHBIX CUCTEMAX.
— IlonsaTtne o ¢azoBoM paBHOBECHH, OCHOBHbIEC ompeseieHus (a3oBoro paBHoBecus. [IpaBuno ¢as
I'm606ca, ero mpuMeHEHHE.
— ®azoBoe paBHOBeCHE B OJHOKOMIIOHEHTHBIX cHcTeMax. YpaBHeHume Kiaysmyca-Knanelipona,
pacueTsl OCHOBAaHHBIE HA 3TOM YPaBHEHHE.
— VYcnoBus XMMHYECKOTO pPAaBHOBECHSA. 3aKOH JECHCTBYIOIIMX Macc (T€pMOJMHAMHUYECKHUH).
KoHcTaHTa XMMHU4ECKOTO paBHOBECHS.
—  Bwuasl koHCTaHT paBHOBecHsl. PaBHOBECHS B TeTEPOTeHHBIX CHCTEMaX.
— Buimsnue Temneparypsl Ha KOHCTAHTY PaBHOBECHS.
— HampasieHue peakiuil B 3aKpbITbIX CUCTEMAX. Y PaBHEHUE U30TEPMbl XMMHUYECKOHN peakiuu BanT-
I'ododa, ee mpakTrdyeckne MpUIOKEHUA. YpaBHEHHE N300apbI-M30X0PHI peakiui. MeToas! pacyera
KOHCTaHTHI paBHOBECHSI.
— IlpaBuno Jle-lllaTense, ero mnpakTHYeCKOe NpPUMEHEHUE. BinsHHe [aBleHUs Ha MOJIOKEHHE
paBHOBECHS.
—  Ompenenenne moHATHA “pacTBOp”’. COCOOBI BBIPaXKEHUS COCTaBA PACTBOPOB.
—  Bnwmsnue paznuuHbIX HaKTOPOB HA PACTBOPUMOCTb.
— Mogenu pacTBOpOB: HiealbHBbIE (COBEpLIEHHbIE) M OECKOHEYHO pa30aBiIEHHBIE PAaCTBOPBI, WX
OTIIMYUE OT PEATBHBIX PACTBOPOB.
— 3akonsl Payns u I'enpu. [laprinansHbie MOTIpHBIE BETUYNHBI, HX OTIPEACIICHNE.
— CspoiicTBa pa30aBICHHBIX pAacTBOPOB HE JJIEKTPOIMUTOB. JlaBieHWe Tapa HaJl pPacTBOPOM,
TeMIepaTypa KHICHHS U 3aMepP3aHHusL.
YmeTpb OTIPENEIATh TEPMOJMHAMUIECKIE 3agaun A7l CAMOCTOSTENILHOTO PELICHUS:

XapaKTCPUCTUKN XUMHYCCKUX peaKuHﬁ

1./Ba rpamMma Bo3ayxa M300apHO HarpeBaloT OT HYJA 10 OAHOro rpaayca Llenscus npu naBnennu 1
armocepa. ITnotHocTs Bo3xyxa npu 0°C cocrasmsier 0,00129 r/cm®. Haiigure paboTy pacimpenus.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

2. Yemy paBHO U3MEHCHHE SHTPOIHH P Tiepexoie 1 MO a30Ta U3 COCTOSIHUS, COOTBETCTBYIOIIETO
HOPMAaJIbHBIM YCJIOBHSIM, B COCTOSTHHE, COOTBETCTBYIOIIEE CTaHAAPTHBIM yCiIoBHsM, eciu Cp = 7/2 R.
OxapakTepusyiite crocoObl nepeaadn B3aUMHOTO BIHSHUS AaTOMOB B OPIraHHYECKHUX MOJICKYJIax.

3. B razoBoii cmecn, cocrosiieit uz CO, H,O, Hp u CO;, , Te kakmoro ra3a ObLUI0 B3ATO 1O OAHOMY MOJTIO,

MPOTEKAaET PeaKITHs %%% Uuco momneit CO, B COCTOSHAN PaBHOBECHS

pasHo 0,16. HaifTi KOHCTaHTY paBHOBECHS PEAKIIH.
4. Ilpu cunTe3e aMmMuaka npotekaer peakuus: 3H,r + Nogy = 2NHj . Ipn 298 K 1ng stoil peakiuu Kp

=6+10°a A |—§9@\| H) = - 46,1 x/I>x/Monb. OLeHNTh TEMIIEpaTypy, IPH KOTOPOI KOHCTaHTa

paBHOBecHsI peakiuy OyneT paBHa 1, monarast 4To TermaoBor 3 GEeKT NpaKTHIECKH HE 3aBHCHUT OT
TEMIIEPATYPBHI.

Bnagets

METOAAaMHU MPECACKa3zaHus NPOTCKAHUA
BO3MOXXHBIX XUMHUYCCKHX peaKuHﬁ

3amaHue Ha pemeHne 3a1a4 U3 MpoecCHOHAIBHOM 00acTh (JoOMallIHee HHANBHUIyaIbHOE 3a1aHIe)
HccaenoBanue 1
JJ1s peakiiuyl BBITIOTHUATH CIIEAYIOIIee:
1.1.CocraBuTh ypaBHEHHE 3aBUCUMOCTH OT TEMIEPaTyphl BEJIMYHHBI TeII0BOro 3¢ dexra \H, =
f(T) u usmenenus sutponuu ,S°, = f(T).
1.2.Berunciuts BemuuuHbl  ACp, aH®:  4S°%, AG°; u InK, mpu Heckompkux Temmeparypax,
3HAYCHHS KOTOPBIX 3aJalOTCS TEMIIEPATypHBIM HHTEPBAIOM M IaroM Temmeparyp. I[lomydeHHbie
3HAYEHMS UCTIONB3YIOTCS TIPH nocTpoennn rpadukoB B koopauHaTax ACp— T; AH® — T; AS% — T; AG°, —
T uInK, - 1/T.
1.3.ITone3yscek rpaduxom InK, — 1/T , BeiBecTr npubamkeHHoe ypasHeHue suja InK, = A/T +
B, rae A, B — nocrostHHEBIC.
HccaenoBanue 2
nb3yst paBuiIo a3 ['nboca, A paccMaTpUBaeMON CHCTEMBI OIIPEICIUTh KOIHYeCTBa (ha3, He3aBUCUMbIX
KOMITOHEHTOB U YHCJIO CTeTeHel CBOOOIbI.
PICNIMTh BO3MOXKHOE HaIlpaBJIeHHE NMPOTEKAHHs HCCIEeyeMON peaklMd U PaBHOBECHBIW COCTAaB ra3oBOU
ta3er mpu gasnennn (kxlla) m temmeparype (K). IIpu pemeHnn 3agayd MCHOIB30BATH BBIBEICHHOE B
uccienoBanuu 1 smnupuueckoe ypasHenue InK,=A/T+B u nanHble 00 HICXOAHOM cocTaBe ra3oBoi (a3l
HOBUTH HaIlPaBJICHUE CMEIICHUS COCTOSHUS PAaBHOBECHS pacCMaTPpUBAEMON CHCTEMBI TIPH:
a) YBEJIMYCHUH JaBJICHUs (IOCTOSHHAS TEMIIEpaTypa);
0) yBEeIMUYCHUH TEMITEPaTypHI (IIOCTOSTHHOE JTABIICHUE).

3HaThb

OCHOBHBIE TEPMHUHBL, OIIPEEIICHHUS,
TEOpPEMBI U MOHATUS MaTEMAaTUYECKOM
CTaTUCTHKU B METAJLULYPIUu;

MeTto1bl OLIEHUBaHMS IAPAMETPOB
HEU3BECTHOTO PACIIPENEIIEHHS
reHepaibHONW COBOKYITHOCTH
ITPON3BOACTBCHHBIX JAHHBIX U ITPOBEPKU

Ilepeuensv meopemuueckux 60npocoé K IK3AMeEHy:
1.Yro Ha3bIBaeTCs CTATUCTUKOM?
2. IlpuMeHeHne MaTeMaTHYeCKOH CTAaTUCTUKY B 00JIACTH METATyprin?
3. Kak kmaccupuIupyoTcs MOrpemHocTH?
4. Yto Ha3bIBAIOT a0COIIOTHOHN MOTPEITHOCTHIO?
5. Yrto Ha3bIBAIOT OTHOCUTENILHOM MOTPENTHOCTHIO?

6. UTo Ha3BIBAIOT MPUBEICHHOHN MOTPENTHOCTHIO?

Maremarmnueckas
CTaTHCTHKA B
METaJTYpriu




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

HX CBOICTB;

7. Yto Takoe “npomaxu’?
8. Uro Ha3bIBAIOT KJIACCOM TOYHOCTH Mpubopa? UTo 03HaYaeT ero YUCICHHOe 3HaueHHe?
9. Uro Ha3bIBaIOT ONMCATENBHON CTATUCTUKON, KAKHE CTATUCTHIECKUE (DYHKIIMH BKIIOYCHBI B 9TOT
TepMUH?
10. Kak ompenenuts cpeHee 3HAYCHHE /TSI HEMIPEPHIBHON M TUCKPETHON BETUINHBI?
11. Yro Takoe MaTeMaTHYECKOE OKUIAHUE?
12. HopMmanbHBIi 3aK0H pacipeeneHus (MaTeMaTndeckuid 1 rpaduaeckuii) Bum?
13. YUro Ha3pIBaeTCs qucrnepcuen?
14. Uto Ha3bIBAIOT CPEIHEKBAIPATUIECKUM OTKIOHEHHUEM?
15. Yro Ha3pIBatOT MOJIOM?
16. Uro Ha3pIBalOT MeUaHOMN?
17. Kaxue BUABI CBSI3M MEX]Ty ITapaMeTpaMH ObIBAlOT?
18. Uto Ha3bIBAIOT CTOXACTUYECKOM CBA3BIO?
19. Yto Ha3bIBaIOT KOBapHamuen?
20. Yo Ha3bIBAIOT KOppesuein?
21. [1apHasg U MHOKECTBEHHAas KOppesauus?
22. Kak onpeaenuts k03 PUIueHT Koppemnsamaun?
23.YucneHHoe 3HaYcHAE KO QUIICHTA KOPPEIALNHU?
24. Yro Ha3bIBAIOT perpeccuei?
25. ITosicHATE IPUHLIUAI METO/Ia HAUMEHBIINX KBAaAPaTOB?
26. YpaBHeHHe perpeccuu 1 K03()(GUIUEHT annpokcuManumn?
27. Ypasaenue auHuu Tperna u ko3dduiiuent annpoxkcumaryn?
28. Uto Ha3bIBalOT KpuTepruem Dumepa?
29. Uro HazpBaroT kputepueM CThiofeHTa?
30. Kax BbINONHAETCS MPOBEPKA CTATHCTHUECKUX THUIOTE3 HA IeKBATHOCTh

YMmerh

CoCTaBisTh U peIIaTh pa3IHnyHBIC
CTaTUCTHYECKHE 3aJ1auH;

CrpynmnupoBath JaHHBIE JIO0OTO
obbema u NPENICTAaBUTh ux
BU3YaJIH3aLHIO, HPOBECTH
JIECKPHUIITHBHYIO CTaTUCTHUKY 1o
HMEIOIINMCS JTaHHBIM

IIpumepuvle npakmuueckue 3a0anus 0N IK3IAMEHA:
- BBIMIOJIHUTD 3aJJaHue OTpaHUYeHUi (YCIIoBuil) BBeeHneM OapbepHoOi, mTpadHOH QyHKINY;
- o00pabaTeIBaTh MacCHB JaHHBIX KOHBEPTEPHBIX IUIABOK, CIPYNIIUPOBATh JaHHEIE,
KOPPEISIHNIO MEKTY 3aJaHHBIMH ITapaMeTpaMu JTaHHBIX

BbISIBUTH

Bnanets

Hasrsikom MMPAKTUYCCKOI'0 aHalin3a
CTAaTUCTUYCCKUX JAHHBIX JUJISA PCIICHUA
TCXHOJIOTMYCCKHUX 3aJ1a4

3agaHus Ha pelIeHue 3a/1a4 U3 NpogecCHOHAIbHON 00IacTH
— Hcronb3ys naket «OnucartenpHas CTaTUCTHKAy, POaHAIM3UpoBaTh BeIOOpKY U3 1300 mraBok B KKI]

3HaThb

- KJIaccuuKaImo 1 o0Iyro
XapaKTePUCTUKY METAILTYPTrHYECKUX
arperaros;

- crtoco0bI A3 (HEeKTUBHON pabOTHI

OCHOBHOE ¥ BCrIOMOraTenbHOe 000py/I0BaHUE, HCIOJIb3YEMOE IIPH ITPOU3BOJICTBE YEPHBIX METAIIIOB
OcobeHHOCTH PabOTH OCHOBHOTO M BCIIOMOT'aTeNIbHOTO 000PY/10BaHUS

IMokazaTenn 3phexTHBHON pabOTEl OCHOBHOTO M BCIIOMOTaTEIbHOTO 000pYyI0BaHUS

Crioco6b1 oBsITIeHUS 3()(hEeKTHBHOCTH pabOTH OCHOBHOT'O M BCIIOMOTaTEIEHOTO 000PYJOBAHUS IS

IIpousBoacTBeHHAS -
MPaKTHKa 0
MTOJTYICHHIO
po(dhecCHOHATLHBIX




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl
MeTaJUTyprUYeCcKHX arperaTtos. MIPOM3BOJICTBA YEPHBIX METAIIIOB YMEHHUH U OlbITa
YmeTs - OLIGHUTH U IIPOAHATU3UPOBATH O0ocHOBaHHE Pe3yIbTATOB COOPaA MPAKTUUECKHUX JaHHBIX U CIIOC00a MX 00pa0OTKH. mpodeccronankHoi
pe3yIbTaThl, IOTY4YEHHBIE ITyTEM Merto/p1 00pabOTKH MPOU3BOACTBEHHBIX TaHHBIX ACATCIBHOCTH
HH)KEHEPHBIX PacueToB; Crioco0Obl ONTHMU3AIMY U COBEPIIEHCTBOBAHUS MPOLIECCOB MPOU3BOACTBA YEPHBIX METAIIIOB
- BBIOMPATh pallioHaIbHbIE CIIOCOOBI AHanu3 TEeXHOJOTMYECKON MOCNEe0BaTeIbHOCTH MPOU3BOACTBA YepHBIX MeTaioB Ha ITAO «MMKy,
MIPOM3BOJICTBA M 00PaOOTKH YEPHBIX U BBISIBJIEHHE JOCTOMHCTB U HEJJOCTATKOB IPOLIECCOB
LIBETHBIX METAJIJIOB.
Bnanets - IOJlyYEeHHBIMH TEOPETUUECKUMU AHanu3 TeXHOJOIMYECKO! TOCIeA0BaTeIbHOCTH MIPOU3BOACTBA YepHBIX MeTayioB Ha ITAO «MMK»,

3HAHUAMU OJIA HpaKTI/I‘IeCKOFO peI_HeHI/IH
3aj1a4 [IPOU3BO/ICTRA;

- IPUHIIUIIAMU Pa3pabOTKU U
MPUMEHEHHUS IKOJIOTHYECKH 0€30MaCHBIX
TEXHOJOTHYECKHX MPOIIECCOB
MPOM3BOJICTBA METAILTYPTUIECKON
MPOYKIUH;

- 0000IIEHHEM U aHATTU30M
nHpopmanum.

BBISABJICHUE JOCTOUMHCTB U HEAOCTATKOB IMPOLIECCOB

OCHOBHEIC BPCAHOCTHU U ONMACHOCTHU ITPU NPOU3BOJACTBC YCPHBIX MCTAJJIOB

Croco0Ost yiaydquieHue JKOJIOTMUECKOM 00CTaHOBKH B nponeccax nmpon3BoACTBA YCPHBIX MCTAJITIOB
Amnamuz CO6paHHLIX MMPOU3BOACTBCHHBIX JAHHBIX, CIIOCOOEI ee O6pa6OTKI/I

OIIK-5 CIIOCOOHOCTHIO NpUMEHATH B l'[paKTH‘leCKOﬁ ACATECJIbHOCTU NIPUHIHUIIBI PAITUOHAJTBHOI'0 HCHTIOJB30BAHUS MIPUPOAHBIX PECYPCOB H 3alIIUTHI oxpymammeﬁ cpeabl

3Harhb OCHOBHBIC HCTOYHHKH U (PaKTOPHI — HazoBute sTans! co3panus 6€30MacHOr0 )KU3HEHHOTO IIPOCTPAHCTBA
(Gu3MYECKOr0, XUMHYECKOTO U — Kakue npaktudeckue perieHus IpUOPUTETHHI MPU peau3aIliil CUCTEM 3allUThl OT OMACHOCTEH?
OHOJIOrMYECKOro 3arpsisHCHHs —  DOopMBbI TPYJOBOH ACITEILHOCTU U SJHEPIETUYECKUE 3aTPAThI YEIOBEKA.
OKpYKAIOLIEH CPe/ibl, UX BIMAHHUE Ha —  JleiicTBHe mapaMeTpoB MUKPOKJIMMAaTa Ha YeJIOBEKA.
armocepy, ruapochepy, nouBy n —  Bnusuue pusnyeckoil Harpy3ku Ha (GU3HOJIOTHIO YEJIOBEKA.
YenoBeKa
YmeThb pasznnuarh GU3NIECKne, XUMHYECKNUE, I[IpakTuyeckoe 3aganue
ouonorndeckue (HhakTopw UX B nomemnienny, pasmepom 4x10x4 M>, yCTaHOBJIEHO TPH OJMHAKOBBIX KOMITBIOTEpa (CHCTEMHBIIT GJIOK 1
mapaMeTpsl U 00CYXKIaTh CIIOCOOBI MOHHUTOP, pa3MepoM 13 MI0HMOB, IIPH MOCTOSTHHOM BKITIOYCHHH). 3a KaXKIBIM KOMITLIOTEPOM paboTaeT
3aIIUTHl OT HUX TEXHUUYECKUMH, OJIMH oneparop ((pusnyeckas Harpyska — jierkas). Takke B TOMEIIEHUH HaXOATCS: HACTOJIBHBINA
OpraHU3alIOHHBIMU U Jla3epHbIA IPUHTEP, CKaHep, (pakc U OHUCHBII KOMMPOBAJILHBIN anmnapar (B CISIIEM PEXUME).
yNpaBJIEHYECKUMU METOJaMH ITpuTOYHO-BBITSKHASL €CTECTBEHHAS! BEHTUIIALUS OCYLIECTBISIETCS YePE3 OKOHHBIE IPOEMBI
(Temnepatypa Hapy>kHOro Bo3ayxa 18 [ C) 1 pelueTKH BBITSXKHBIX IAXT (PKaJI03U C YIIIOM OTKPbITHS
3007). [Tepenan BLICOT MPUTOUHOTO U BBITSHKHOTO OTBEPCTHI OKOJIO 1 M.
[TpuHMMAast, YTO ONTUMAJLHBIM YCIOBHSAM pabOThI ONepaTopa COOTBETCTBYeET TeMmeparypa 22 °C,
OTpeNeNNUTh: HEOOXOOUMYI0 MPOM3BOJIUTEIBHOCTE (Pacxol) NPUTOYHO-BBITSDKHOW —eCTECTBEHHOIM
BEHTHWISIMH, TUIONTAIb BRITSDKHBIX IIPOEMOB U KPAaTHOCTh BO3yX00OMEHa.
Bnanerts METOAUKAMY U3MEPEHUS PA3IMYHBIX KommuiekcHble 3a1aHus:

be3onacHocTh
JKUBHCACATCIIBHOCTHU




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
(haKTOpOB M CIOCOOAMU OLICHHBAHUS PACYET IIOJIMT'OHA TKO
9THX (PAaKTOPOB Ha OKPYXKAIOIIYIO CPERY
3apanue: PaccuuraTh MOJIUIOH TBEPABIX KOMMYHAIBHBIX OTXOJOB 110 HCXOJHBIM aHHBIM,
TIPUBEJICHHBIM B Ta01.3.
Tabmuma 3
VcxonHbIe TaHHBIE (BapHAHTHI)
Ne BapmanTa T, mer N, gen N,, gein Hnl, M
1 20 350000 500000 20
2 20 1300000 2000000 40
3 25 280000 450000 25
4 18 630000 1000000 30
5 22 410000 800000 30
6 25 250000 520000 20
7 20 1100000 1800000 35
8 18 800000 1100000 30
9 19 425000 630000 30
10 22 370000 530000 30
11 23 1600000 2200000 40
12 25 1025000 1500000 40
13 20 220000 390000 20
14 18 420000 610000 25
15 18 550000 950000 25
16 22 1310000 2000000 40
17 22 355000 940000 20
18 25 820000 1300000 30
19 20 225000 475000 20
20 18 510000 975000 25
21 20 1400000 1900000 40
22 23 345000 420000 20
23 22 660000 1400000 25
24 25 1250000 2300000 40
25 25 440000 710000 25
3HaTh OcHoBorIoNIararonye 3aKOHbI BrimonHenue JsabopatopHoil paboTel «BusyanbHas OIGHKAa peakIMM XBOHHOTO omaga M | OKOJOTHs

MPUPOBL: IPUHLUIBI OPTaHU3ALMU U
pasButus 6nocdepsl, €€ CTPYKTYpy;
MPUHIUIBI OPTaHU3ALUHU, PA3BUTHS,
YCTOWYUBOCTH, CTPYKTYPY
OHMOreo1eHO30B.

IEJTOYHOCTH
30HUPOBaHUE
MOHHUTOPHHIY

CHEra ropoaoB ‘lépHOﬁ MCTAJLIIypruny», cAada TCOPUH IO TEMaAM: «DKOJIOTHYECKOe

MIPOMBIIIICHHBIX

Teppuropuit»y, «OCHOBBI

q)HTOHCHOJ'IOFI/II/I»,

«ODKOJIOTHYECKUH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

3aKOHBI B3aUMOJICHCTBHUS JKUBBIX
OpPTaHU3MOB M UX COOOIIECTB CO Cpeaoit
0OWTAaHNUS; TPUHIIUITEI PALIHOHATBHOTO
TIPUPOOTIOIH30BAHMUS H MEPCIICKTHBEHI
CO3aHUsI DKOJOTHYECKH 0€30IMacHBIX
TEXHOJIOTHM.
CoBpeMeHHBIE TPOTPaMMBI U POEKTHI
9KOJIOTHYECKOTO MOHUTOPHHTA CPEIBI
oOuTaHus.

Vmers

I'pamoTHO BecTn
OMOMHIMKAIIMOHHBIE HAOIIOICHUS B
CBSI3H C 3aJla4aMU 9KOJIOTHYECKOTO
MOHUTOPHHI'A U TPAMOTHO OLICHUBATh
MOCJIE/ICTBHA CBOEH NpodeccroHaIbHOM
JeSITeTbHOCTH.

[TpuMeHsTh METO/IBI pallMOHAIEHOTO
TIPUPOJIOTIONB30BAHUS VIS CO3MAHMA
YCTOWYMBBIX 9KOCHCTEM Ha 3Tare
MIPOEKTUPOBAHHUS 3EIEHOTO
CTPOUTEIBCTBA.

Bremonnenne naboparopHoil pa®oTel “Busyanbhas OuomHIMKanmms 3arpssHEHHS aTtMocdepsl ¢
MOMOIIIBIO BBICIIMX PACTEHHI B IOJIEBBIX U KaMEpalbHbIX YCIOBHAX U OTBETHI 110 TEMaM: «METOMIBI
PalMOHATIBHOTO MPUPOAONOIB30BAHUS I CO3MAaHUS YCTOMUMBBIX 3KOCHCTEM C IMOMOILIBIO 3eJIEHOTO
CTPOUTENHCTBAY

Bnagers

[MpakTHyecknMu HaBbIKAMU 110
OTIPEJIETICHUIO YPOBHEH BO3/IHCTBUS
AHTPOIIOTCHHBIX (DAKTOPOB Ha
9KOCHCTEMBI;

MeTomaMu METOJIbI PALlMOHATBHOTO
IIPUPOIOTIOIB30BAHUS TSI CO3MAHUS
YCTOMYMBBIX 3KOCUCTEM Ha JTaIE
IIPOEKTUPOBAHMUS 3€JIEHOTO
CTPOMTENHCTRA.

Cnocob6amMy MUHUMH3aLUH
HeOJIaronpusaTHOTO BO3/ICHCTBYS Ha
OKPY>KaIOLIYI0 IPUPOIHYIO CpeLy U
3/I0pOBbE YEIOBEKA

Brimonnenne mabopaTopHOl paboThl «AHAIN3 HEKOTOPHIX 3arps3HSIONIMX aTMocdepy BeIIeCTB C
nomombio I'X-1»u oTBeTHI 10 TeMam: «ATMocdepay, «I modaapHbIe TPOOIEMBI SKOIOTHH»

OIIK-6

CIMOCOOHOCTBI0 HCI0JIB30BATH HOPMATHBHBIC IPABOBbIE JOKYMEHTHI B CBOeii NPodecCHOHATBHOM AeTeJIbHOCTH

3HaThb

— poJb paBoOBOW MH(POPMAIMHK B
Pa3sBUTHH COBPEMEHHOT0 O0IIeCTBa U
podeCcCHOHANBHOMN NEesITebHOCTH;

Ilpumepnvie 6onpocwl K 3auemy

— [lousTue u CYIIHOCTbB IIpaBa.
— HcTounukm IpaBa.

IIpaBoBenenue




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUH IPOrpaMMbl
— BUJBI HCTOYHHUKOB IIpaBa —  Cucrema 3akoHonaTenscTBa Poccuiickoit deneparuu.
— CUCTCMY 3aKOHOAATCIbCTBA — HopmaruBHO-IIpaBOBBIE aKThI, UX BUJBL.
Poccuiickoii Deneparyn —  Otpaciu poCCHIICKOTO TpaBa.
YmMmerb — HaXOJWTb U aHAJIU3UPOBATH IPABOBYIO IIpumepHbIe IPAKTHYECKUE 3aaHNUH:
HHPOPMALHNIO; [ocne pacropxenus Opaka poaureneit AHaproma X0JIKWH OBUT OcTaBllieH MaTepu [ opaeesoii B..
— UCHOJb30BaTh PAaBOBYIO DaxkTHYECKH XKe OH MpokuBaj ¢ 6adymkoi XonkuHoii P., rae 0pu1 panee npomucand. XonkuHa P.
nH(pOpMaNHNIO IPH PEIICHAN pelmia IpoaaTh CBOIO KBApPTHUPY U MOMPOCHIIA OBIBIIYIO CHOXY NPOIHCATh MaJbylKa y ceOs 1
KOHKPETHBIX KU3HEHHBIX CHTYaLlui. 3aHATHCS, HAKOHEL, BOCIIMTAHUEM ChIHA, Ta HUKAK HE OTpearupoBala.
JaiiTe NnpaBoOBYIO OLIeHKY CUTYallUl. APryMeHTHPYIiTe CBOii 0TBeT €O CCHIJIKOH HA CTATbH
yactu 1 I'paxkaanckoro kogekca P®.
Bnanets — NIPaKTUYECKUMH HaBBIKaMH paOoThl co | [IpuMepHble MpaKTHYECKHE 3aJaHUsI:
CIIPAaBOYHO-IIOMCKOBBIMU CUCTEMAMH —  Hcnons3ys, nannsle cetn VIHTEepHET HaliuTe OQUIINATBHBIE CAUTHI CIIPABOYHO-TIONCKOBBIX CHCTEM
KoncynberanT [Intoc u I'apant Koucynwrant Ilntoc u apanr;
— Hcnome3ysi, pecypchl crnpaBodHO-ToMCKOBOH cuctembl Koucynmprant Ilmoc  Haliaute
Koncrutymuto Poccuiickoit @enepannu B mocineaneil pefakuuy,
— Hcnonb3ys, pecypcbl CIpaBOYHO-IIOMCKOBOM cucTeMbl ['apaHT HaiguTe YTOJOBHBIM KOAEKC
Poccuiickoil @enepanuu B OCIECIHEN peJaKLUU.
3HaTh - METOAMKH pacyeTa KOHCTPYKLIUN OCHOBHBIE TI0JIOXKEHUS [TPU MPOSKTHPOBAHUN OCHOBHOT'O M BCIIOMOTATEIBHOTO 000PYI0BAHUS IS IIpousBoxacTBeHHas -
METaJIypru4eCKHUX arperaTos. IIPOU3BOJCTBA YEPHBIX METAUIOB [IPAKTHKA 110
YmMmers - OLICHUTb U MPOAHAJIM3UPOBATH AHanu3 HaOpaHHBIX TPOM3BOJCTBEHHBIX JIAHHBIX: MX CHCTEMaTu3alys, CIocoObl 00pa0oTKH, | MOTYUEHHIO
pe3yJIbTaThl, MOJIyY€HHBIE ITyTEM pe3yabpTaThl MPOBEACHUS PacueToB, CIIOCOOBI NPEACTABICHUS PEe3ylbTaTOB OOpabOTKH: KOMIIOHOBKA podecCHOHANBHBIX
HH)XCHCPHBIX PacCyYCTOB; JIAaHHBIX B TaOJIMIIBI, IOCTPOCHUE AUATPAMM U TPa(UKOB YMCHHI  OTIbITa
- HOAJCPKUBAThH 3aJJaHHbIC 3HAUCHUS IToxaszarenn TEXHOJOTHYECKUX MPOLECCOB MPOM3BOJCTBA YepHBIX MeTayuioB (TJII), kadecTBO CHIPBS U npodeccuoHanbHOMI
TEXHOJOTMYSCKHUX MapaMeTPOB; MONMYYCHHOW TPOAYKIIMH, CIOCOOBI KOHTPOJS TMPOIICCCOB IPOW3BOJICTBA, METOAWKA BEACHUS | ACATENBHOCTH
- AaHAJM3UPOBATh PE3YJIbTaThl PAOOTHI TEXHOJIOTMYECKUX IIPOLECCOB JUIA MOJy4YE€HHUS IPOAYKIMH 3alaHHOIO0 KaueCTBa
METaJUTyprUdeCKUX NpeANpHUsITUi 3a Crnioco0bl  00paboTkm  Gonbimoro o0ObeMa TPOM3BOJCTBEHHBIX JIAHHBIX, WX CHCTEMaTH3allus,
JOJTOCPOYHBII NEPUOL. TIPE/ICTABIICHUE PE3yIbTaTOB 00pabOTKH
Bnanets - 0000IIeHNeEM M aHAJIN30M DopMyNIHUpOBKa LEJU MPAKTUKH B COOTBETCTBUH C MHAUBHIyaIbHBIM 3a1aHHEM, IOCTAHOBKA 3a/1a4
nH(popManny, TOCTAHOBKOW LeNu U MPaKTHKH, THITOTE3bl, METOANKaMH cOopa HH(OpMaLuK
BBIOOpA IyTH €€ JOCTHIKEHUSI.
OIIK-7 TOTOBHOCTBHIO BLIOMPATH CPEACTBA H3MEPEHHUI B COOTBETCTBUH ¢ TPeOyeMoil TOUHOCTBIO U YCJIOBUAMH IKCILIyATAIUH
3HaTh TEOPETUYECKUE OCHOBBI METPOJIOTHH; Ilepeuensv meopemuueckux 60npocos K 3auemy: Mertponorus,
METO/bl U CPCACTBA U3MCPCHUS —  TlonsTHE M OCHOBHBIC TIPOOIEMBI METPOIIOTHH. CTaHAapTU3alusI U
(U3MYECKNX U XMMUYECKHUX BEINYHH; —  IlonATre U3MEPEHHS. cepTuHUKanus

METOAblI OLICHUBaHUs HOFpeIHHOCTCﬁ n
HGOHpC,Z[GJ'ICHHOCTGﬁ C IPUMCHCHUEM

—  @usnyeckue BENTUYUHBI U UX U3MEPEHHUSL.
—  lkansl u3MepeHui.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITUH IPOrpaMMBbl
COBPEMCHHBIX HH()OPMAITHOHHBIX —  CucteMbl (HPU3NYCCKUX BEITHMYUH.
TCXHOJIOTHIL —  Knaccudukarys usmepeHuil.
—  Ilpunnunsl, MeToabl 1 METOAUKU U3MEPEHUU.
—  Merpuueckas cuctema Mep.
—  Ilpumeps! cucteM enquHAL HUINISCKAX BEITHIHH.
—  OrtHOcHTENBHBIE U JOTAPUPMIIECKIE BETHIIHEI.
—  Mexnynapognas cuctema exuani (CH).
— TlonsTre u kaccudukanus CpeacTB U3IMEPCHHIA.
— MeTtponoruyeckue XxapakTepUCTUKHU CPEJICTB U3MEPEHUN.
— Hcnonb3oBaHue CpeCTB U3MEPEHUM.
— HopwmupoBaHue norpemHocTeil CpecTB U3MEPEHUM.
—  Kunaccel Tounoctu 1 ux 0603HaYeHHUS.
—  DTaJoHHI U UX HCIIONIF30BaHHE.
—  IlonsTHE MOTPEIHOCTH U3MEPEHUH.
—  Kiaccudukanms morpenHocTei m3MepeHHH.
—  Heo0xoamMocTh paBoBOTO 00ECTICYCHUS METPOIOTHICCKOH e TEITFHOCTH.
—  OcHogsrle nonoxxeHust 3akoHa PO «O06 obecrieueHNH eIMHCTBA H3MEPECHUI.
— TocymapcTBeHHBIN METPOIOTHYECKUAN KOHTPOIb 1 HAA30p.
— Kanubposka cpencTB U3MEepeHHH.
—  OTBeTCTBEHHOCTD 33 HapyIIEHHE 3aKOHOAATEIHLCTBA TI0 METPOJIOTHH.
—  MexnyHapoaHbIe OpTaHU3alMU IO METPOJIOTHH.
— TocynmapcTBeHHas cucteMa obecriedenus equactra usmepennii (I'CH).
YMmeth MIPUMEHSTH CPEJICTBA U3MEPEHUM IIpumepnsle npaxmuyeckue 3a0anus 01s 3auema:
pasTUYHbIX (GU3UUECKUX BEIIUYUH, 1. OLeHUTh MOTPEITHOCTH KOCBEHHBIX M3MEPEHNH (U3UUECKUX BETUIHH.
OCYIIECTBIISAATH BEIOODP CPEICTB 2. HaiiTu cucteMaTH4ecKyro U CIyYailHyI0 COCTABIISIONINE MOTPEITHOCTA KOCBEHHOTO PE3YJIbTaTa
HM3MEPEHUH 1Mo 3aJaHHBIM HU3MEPEHUS CHJIBL.
METPOJIOTHYECKUM XapaKTePUCTHKAM; 3. OIeHUTH MOTPENTHOCTh U HEONPEACTICHHOCTh Pe3ylIbTaTa H3MEPEHUS.
BBIOMPATh METOINKH MCITBITAHUHA 4. OnpenenuTh YeMy paBHO 3HAUYCHUE U3MEPSIEMOH BEIMIMHEI IIPH OJTHOKPATHOM H3MEPCHUH.
5. OnpenenuTs pe3yabTaThl I3MEPESHUS U MOTPEITHOCTH PE3yIbTATOB U3MEPEHUH MTPH MHOTOKPATHBIX
MPSIMBIX U3MEPEHUSIX.
Bnagetsb OCHOBHBIMH NpUEMaMU MOJyYEHHUS, Ilpumepul 3a0anuil na peutenue 3a0ay u3z npoheccuonanbHoll od1acmu, KOMRIEKCHble 3A0AHUA:
00pabOTKH U MPECTABICHUS JTaHHBIX 1. OteHKa COCTOSTHUS METPOJIOTHIECKOTO 00eCeueHHs METaJUTyPrHIeCKOT0 3aB0JIa
HU3MEpPEHUH, UCTIBITAHUNA U KOHTPOJIS;
METO/IaM1 TIOBEPKH U KaTHOPOBKH;
METO/IaMU U3MEPEHH, KOHTPOJISI U
HUCTIBITAaHUN
3HaTh — METO/BI TEOPETUIECKOTO n | llpuMepHbIe TeopeTHYECKHE BOMPOCHI IIpoexTHas
OKCIIEPUMEHTAJIHLHOTO UCCIIEIOBAHUS | — JTambl HAay4dHOro wmcciemoBanHus. IloapoOHO 00 0OBEKTHOW o6mactu, 00BEeKTE W MpeaMere | ACATEIbHOCTD




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— CTPYKTypy Hay4HOI'O HCCJIEJOBAHUS U uccnenoBanud. [Ipusectu npumep.
TIO3HAHMUS, €r0 METO/bI U (hOopMBbI; — Dransl Hay4yHOro uccienoBanus. [loapoOHO o Teme uccnenoBanus. [IpuBectn npumep.
— TpuOOPHI U METOIUKY IIPOBEACHUS —  OOmenay4yHbIe METOBI HAYIHOTO HCCIICTOBAHMS.
HCCIIEIOBaHUM. —  OMImpHYecKUe METOABIHAYTHOTO HCCIICTOBAHMUS.
— OpUHLMIBL,  (QOpMBI M METOIBI | —  Buapl MoIeIMpOBaHMsA
Hay4HO-HCCIIEI0BATENbBCKON
JIEATENBHOCTH
VMmeTh MIPOBOJUTH KOHTPOJIb, OCYLIECTBIIATh IIpumepHbIe NpaKTHYECKHE 32 aHUSA:
0TOOp KOHTPOJIEHO-U3MEPUTEIEHBIX — CodopmynmpoBaTh TeMy, aKTyallbHOCTh, THIOTE3y, IIeNb, 3aJadd, METOIAWKY BO3MO>KHOTO
MaTepHaioB, (JOPM H METOIOB WCCIICIOBaHMA, €CIH OOBEKTOM WCCIICHOBAaHHS SBISCTCS CTAlCIUIaBIIIBHOE IPOM3BOJICTBO, a
JUAarHOCTUKH Pe3yIbTaTOB MIPOEKTHOM MPEIMETOM — N1e4b-KOBIII
ACATCIIBHOCTH; — CdopmynupoBaTh TeMy, aKTyalbHOCTh, THIIOTE3Y, LeJb, 3aJaud, METOAMKY BO3MOKHOTO
(dbopMyIHpOBaTh LEIH U 3aJa4H UCCIIEIOBaHMs, €ClIM 00BEKTOM UCCIICA0BAHUS SIBISICTCS IOMEHHAS [Ie4b, a IPEIMETOM — JIyThe.
HCCIIeJOBaHMs, BEIOUPATh METO/IbI —  IlpuHUIMIIBI AMAaTHOCTHKH PE3YIbTATOB MPOEKTHOH NEesTEIHHOCTH.
HCCIIeI0BaHuil;
Branets HaBBIKAMU HCCIIEOBAHUS U IIpuMepHbIe NpaKkTHYECKHE 3aJaHUS:
MaTeMaTHYECKUM aIllapaToM VccnenoBaTh KauecTBO XKeJIE30pYTHOTO ChIPhs 10 TPEOOBAHUSIM JOMEHIIMKOB, 1aTh PEKOMEH/IAIHH.
IUTAHUPOBAHMS YKCTICPUMCHTA, Bapuanr | Fe FeO | Mn S P SiO, | ALO | CaO | MgO | IL..im | KpymHOCT
HaBBIKAMH O0paOOTKHU OIBITHBIX U 3 b
MPOMBIIUICHHBIX JAHHBIX; 1 56 10,5 | 0,5 0,82 | 0,62 | 9,6 1,2 512 | 1,3 9,56 -8
npueMamu paboThl ¢ HHpOPMAIHEH; 2 55 10,2 10,3 0,08 10,09 |25 105 |62 4,2 0 -25
METOJaMH aHaJIn3a HHPOPMAIMH B X0H€ || 3 35 0 0,5 — 1054 | 284 | 5,33 3,8 1,26 | 14,2 -300
PO eCCHOHATBHO NeATeTPHOCTH U ,
CHHTE3a HenocTarolield HHhopMaIu 1
4 61 2,1 0,6 0,09 | 012 |25 0,32 |08 0,1 0 5-30
KagecTBO HCXOTHOTO CHIPBS 10 TPEOOBAHUIO CTAJICTIIABILIBIINKOB, IPH IOMOIIY CTaHAAPTa
oT00PATh ITUXTOBBIC MATEPHAIIBI IS CICAYIOMICH MapKH CTAIH
BapUaHT 33.1 33.2 33.3 334 33.5 33.6 33.7
MapKH CTaJH 12X25H3 15X18H3M | 10I2db | S355J | S355K | 08T'C K60
103J1 JUI1 1O R 2 10T
OIIK-8: cniocoGHOCTBIO €1e10BATH METPOJIOTHYECKMM HOPMAaM M IPAaBHJIAM, BBINOJIHATH TPeOOBAHNSA HAMOHAIBHBIX H MEKIYHAPOAHBIX CTAHIAPTOB B
00J1acTH NPO(PecCHOHAIBLHOM AeATeJbHOCTH
3HaTh MIPUHIUIBI U HEeJU CTaHAapTU3aluH U Ilepeuensv meopemuueckux 60npocos K 3auemy: Mertponorus,
TEXHUYECKOTO PETYIMPOBAHHUS; CUCTEMBI |— [lenu craHaapTU3aym. CTaHJapTU3aLMs U
CTaH1apTOB — [IpuHUMIBI cCTAaHIAPTU3ALIMH. CepTI/I(bHKaIII/IH

— OpFaHI/BaHI/IH pa60T I10 CTaHJapTHU3alluu.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

— JIoKyMeHTHI B 00JIaCTH CTaHAAPTU3ALHH.

— Bunsl crangapTos.

— Texamueckue ycnosus. Haznaduenne, mpuMeHeHHE U pa3pad0TKa TEXHHYESCKUX YCIIOBHIA.
— IIpumeHeHHE TOKYMEHTOB B 001aCTH CTaHIapTH3ALUH.

— MexnyHaponHas opranu3amnus mo cragnaprusanun (MCO).

— MexayHapoaHas syeKTpoTexHmdeckas komuccens (MOK).

— OOmIeeBpoIeiicKIe OPTaHN3aAINH [0 CTAHJAPTHU3AIHH.

— MexnayHnaponHas accoruanus crpad FOro-Bocrounoit Asun (ACEAH).
—  MexckanauHaBcKas opranusanus no crangaptuzanuu (MHCTA).

— Crannapruzamnus B Coapyxectse Hesasucumsix ['ocymapers (CHI).

— Ilanamepukanckuii komuteT ctangapToB (KOITAHT).

YMmerh

HCIIOJIB30BATh CTAHAAPTHI U IpyrUe
HOPMATUBHBIC JOKYMCHTEI IIPH OLICHKE,
KOHTpOJIE KauecTBa U cepTH(UKamu
NPOAYKIUHU

IIpumepnsie npakmuueckue 3a0anus 01 3auema:

1. Haiitn 1 pacmmdpoBaTh KO NPOAYKIMH IO 00IIEPOCCUICKUM Kilacch(HKaTOpam.
2. OnpenenuTs NPUHAICKHOCTh CTAHIApTa K KATETOPUU U BUIY.

3. OnpenenuTh CTPYKTYPHBIE JIEMEHTHI CTaHIapTa.

Bnanets

METOJIAMH M CPEICTBAMH Pa3pabOTKU
opOpMIICHHS TEXHIUYESCKOU
JIOKYMEHTAIHH

Ilpumepul 3a0anuii na pewienue 3a0a4 u3 nPogheccuoHanbHOl 00aacmu, KOMNIEKCHbIE 3A0AHUA:
—  IloaroToBUTh NPOEKT CTaHAAPTA NPEAIPUATUSL

3HaTh

- OCHOBHBIC OIIPEACIICHUSA U IIOHATHUA
METPOJIOTUYECKHUX HOPM U TTPpaBUJI

- OCHOBHBIC METOAbI HCCHCﬂOBaHHﬁ,
HCIOJIb3YEMbIX B MCTAJLITYPTHH,

- IpaBrjia OCHOBHBIX I/ICCHC,I[OBaHI/Iﬁ,
HAa3bIBaTh MX I'NIABHBIC XaPAKTECPUCTUKU,
- OIIpEACICHUA nponeccos,
3aJI0OKCHHBIX B OCHOBY I/ICCJ'IG}Z[OBaHI/Iﬁ;

1. Metponorus kKak HayKa, pa3aeasl METPOJIOTHH.

2. Ob6ecrieueHue eIMHCTBA N3MEPEHUH, yCIOBHUA oOecnieueHNsI eIMHCTBA M3MEPEHHil, rocyIapCcTBeHHAS
crcTeMa 00ecriedeHus €ANHCTBA N3MEPEHHH.

3.Merponorudyeckoe oOecriedyeHne, M[EId  METPOJIOTHYECKOTO
obecrieueHne JKU3HEHHOTO ITUKJIa METAJUTYPrHYeCKOM IPOTYKIIHH.
4. Metponoruueckoe obecriedeHune, el METPOJIOTHIECKOTO 00eCTIeYeHHsI, OCHOBBI METPOJIOTHIECKOTO
obecrieueHusl.

5. 'ocyiapcTBEHHBII METPOJIOTUYECKUI HAA30D.

6. MeTposoruueckue cirykO0bl 1 OpraHU3aIluH, TOCYAapCTBEHHAS METPOJIOTHUYECKas CITyxk0a.

7. MeTposioruueckast 3KCIepTU3a JOKyMEHTal UK.

8. [ToBepka cpencTB U3MEPEHUIA.

9.AKKpeauTaIysI METPOJIOTHUECKUX CITY>KO Ha IPaBO MOBEPKHU CPENICTB H3MEPECHUH.

10. MeTozp!I MOBEPKH CPEACTB U3MEPEHHH.

11. Kanubposka cpeactB u3mepenuii. Poccuiickas cucrema KaanOpOBKH.

Cucrema Bocnpoussezienus eaunun OB u nepenada ux pasmepa. DTalOHBI, BUbI TAJIOHOB.

12. dusnyeckas BenIuurHa U ee u3Mepenue. Pasmep u pazmepnocts OB.

13.1Ikanel u3MepeHuil.

14. Iorpemnoctu n3mepenuii. [lorpemuoctn CU. Knaccudukanus norpenHocTei.

15. Merponorudeckas arrectanust CH 1 ucnsITaTeIsbHOro 000pyA0BaHusL.

O6CCHC‘IGHI/I$I, MCETPOJIOTHYCCKOC

MeTtponoruueckue xapakrepucTuk. HopMupoBaHue METpOIOrMUECKUX XapaKTEPUCTHUK.

Merozbl KOHTPOJIS U
aHau3a BELIECTB




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

16.Kputepuu kadecTBa U3MEpEHUH.
17. V3mepenue u ero ocHOBHbIE onepaunu. Kiaccupukanus u3mMepeHui.
W], TPUHITAIIEL, METOIBI H3MEPCHHUI.
18. MeToauKy BBIIOJIHEHUS U3MEPEHU.
19.Cuctemsl ennHUI QU3UIECKIX BEITUIHH.
20. HopmaTHBHBIE JOKYMEHTHI B O0JIACTH METPOJIOTHH.

VYmers

—  BBIIEIATH OCHOBHBIC HAIlIPaBICHUSA
HCCJICIOBAaHUM;

—  00cyxmarb cioco0s! 3¢ peKTuBHOTO
penreHns B 00JIaCTH METPOJIOTHHY;

—  pacmo3HaBaTh s dexkTuBHOE
peteHue ot HedPEKTUBHOTO;

—  IPUMEHATh METPOJIOTHYECKUE
HOPMBI n IpaBuja B
po¢heCCHOHATIBHOM JeSITeTIbHOCTH;
HUCIIOJIB30BATh ux Ha

MEXIUCIUILTHHAPHOM YPOBHE;
— TpuoOpeTaTe 3HAaHUSA B OOJNACTH

CTaH/IapTOB, MPUMEHSIEMBIX B
METaJLTypruu;

—  KOPPEKTHO BBIpaKaTh u
apryMeHTUPOBaHO 000CHOBBIBATh
TIOJIOKECHHUS MpeIMETHOM obnacTu
3HAHUA.

IlepeyeHb TeCTOBBIX 3aJaHUI
1. OnuH QyHT paBeH:
A) 232,432,
b) 585,122 r.
B) 453,592 1.
2. OCHOBHOH eTMHHIIEH U3MEPEHUS TEMIIEPATYPHI ABISETCS:
A) KensBun
b) Llenscuit
B) ®apenreiit
3. OnuH 110iiM paBeH:
A) 3,281 cm.
B) 2,539 cm.
B) 6,452 cwm.
4. Kakas n3 mepedrcIIeHHBIX €IHMHUI] HE SBIACTCS SIUHALICH Qr3nmdecKoil BenmuanuHbI cucteMsl CU:
A) metp
B) xumorpamm
B) munyTa
IlepeyeHb TeCTOBBIX 3a/IaHUI
BapmuanT 1
1. TIlpenmer, 3amauu U pyHKIUU METPOIOTHH.
2. MexmnoBepouHble HHTEpBaJbL. [l0BEpOYHBIE CXEMBI.
3. AKKpeIuTalMs METPOJIOTHYECKHX CIYyKO FOPUIUYECKHX JIMIl Ha IPaBO TOBEPKU CPEJCTB
HU3MEpEHU.
BapuanT 2
1. EnuHCTBO M3MepeHHH, /1Ba yCIOBHs 00eCIICUeHHNs €IMHCTBA U3MEPEHUI.
2. Merozpl MOBEPKH.
3. KanmmbpoBka cpeacTB H3MEpEeHHH.
Bapmuanr 3
1. Mertponorndeckoe obecredeHre, OCHOBEI H IIEIH METPOJIOTHIECKOTO 00eCeUeHHUs.
2. Merposorudyeckue Ciry:KObl U OpraHU3alum.
3. TloBepka cpenctB usmepeHuil. Bujbl moBepok.




CTpyKTypHBII
3JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUCHUS

OlLIeHOYHbBIC cpeacrtea

CTpyKTYpHBIN DIIEMEHT
00pa3oBaTeNpHOU
MPOTrPaMMEBI

Bnanets

—  NPaKTHYECKUMH HaBBIKAMHU
HCIIONIb30BaHMS DJIEMEHTOB CTaHAaPTOB
Ha IpYTUX TUCHHIUIMHAX, HA 3aHATHIX B
ayIUTOPHUHU M HAa TIPOU3BOACTBEHHOMN
MIPAKTHKE;

—  crmocobaMu IEeMOHCTpAIid yMEHUS
aHATM3UPOBATh CUTYAIHIO B 001aCTH
HCCIIEI0OBaHUM U U3MEPEHUI];

—  MEeToJaMu M3MEepeHHH U
HCCJICIOBaHUM;

—  HaBBIKAMHU M METOJMKAMU
0000IIICHUS PE3yJILTATOB PEIICHUS,
9KCIIEPUMEHTAIBHOM JeATeIbHOCTH;

—  cmoco0amMu OLIEHUBAHUS
3HAYAMOCTHU U MPAKTHICCKON
MIPUTOTHOCTH MOTYICHHBIX PE3yIbTATOB;
—  OCHOBHBIMHU METOJaMH
HCCIICIOBAHUS B 00IACTH METAJUTYPTHH,
MPAKTUIECKUMHU YMEHHUSAMHU M HaBBIKAMU
X UCIIOJIb30BAHUA,

- OCHOBHBIMU METOJJaMU PCUICHUA
3aj1a4 B 00JIaCTH METO/IOB aHaJIM3a B
METaJTypruu;

—  npodeccHOoHANBHBIM S3bIKOM
MIPEAMETHON 00J1aCTH 3HAHMS;

— cmnocobamu COBEPIIICHCTBOBAHUS
poQeCcCHOHANBHBIX 3HAHUH W yMEHUH
IyTEM HCIIOJb30BaHMUS BO3MOXKHOCTEH
nH(popMannoOHHO cpeabl.

OX&paKTepI/IBOBaTL CTaHAapTHBIC 06pa3uH JUIA CTICKTPAJIBHOTO aHaJIM3a JKCJIC30HUKEIICBOTO CIlJIaBa.
Vkazatb , AJISL 1€ro OHU MPUMCEHAIOTCA. YeM OoTIHYAOTCS OT AHAJIU3UPYCMBbIX Hp06. B xakom BUIC
BBIITYCKArOTCA.

3HaTh

—  TpeboBaHHA 00pa30BaTeLHOTO
CTaHgapra K OpraHu3aIul
MIPOEKTHOH NIeATETHbHOCTH;

—  OCHOBHBIC ITPHUHITUIIBI OPTaHU3AINN
MPOEKTHOM JESITENbHOCTH;

— ¢opMBl W BHABI OpraHH3AIMU
JIEATETBHOCTH u peleHust
MPOEKTHOM 3a/1a4uu;

—  JTambl HAYYHOTO HUCCIICAOBAHHS,

IIpumepHbIe TeOpeTHYECKHE BONPOCHI:

— IIpoextupoBanus uexoB Ilonstue mpoekra. OnucaHue B NPOEKTHOM JOKYMEHTAUUU MPUHIUIIOB
MPOrPECCUBHOCTH U TUIIH3ALUU.

— OcHOBHBIE TOJOXXEHHUS NPOCKTHPOBaHUS IiexoB lloHsTHe mpoekta. OmnmncaHwe B TNPOEKTHOU
JIOKYMEHTAIUH [IPUHITUIIOB 00BEKTUBHOCTH M IEPCIIEKTUBHOCTH.

—  Buapl npoekTHON JOKYMEHTALWU [TPU IPOESKTUPOBAHUH.

—  DTamnsl HAyYHOTO MCCIIeIOBAHUS.

—  OcHOBHBIE IPHUHITUIIBI OPTaHU3AINN IPOSKTHON AEATEIEHOCTH.

— TpebGoBaHus K yCTHOMY BBICTYIUICHHIO, OTYETY, peepUPOBAHIIO, KOHCIIEKTUPOBAHHIO.

IIpoexrHas
JeSTeIbHOCTD




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JNIEMEHT obpa3oBaTenbHON
KOMIETEHIIUH IPOrPaMMBI
—  TPOEKTHYIO JOKYMEHTAIIUIO;
— TpebOBaHHS K  COJCPIKAHHIO,
CTPYKTYpE u oopMIICHHIO
MPOEKTHOM TOKYMEHTAIIH;
—  JIOTMKY TIOATOTOBKH U TPeOOBaHUsI
K YCTHOMY BBICTYIUICHHIO, OTYETY,
pedepupoBanmio,
KOHCHEKTHPOBAHUIO
YmeTs IIpumepHbIe IpAKTUHYECKHUE 3aJAHUS
HccnenoBaTh Ka4ecTBO XKeJIe30PYIHOTO ChIPbs M0 TPEOOBAHUSIM JOMEHIIUKOB, IaTh PEKOMEH/IAIIHH.
—  WCIOJIB30BaTh METOJBI M METOMMKM || BapuaHt Fe FeO Mn S P SIiO, AlL,O; | CaO MgO | I
HCCIICIOBAHUS U IPOCKTUPOBAHHUS; 1
- odopmsTh pesyasrathr || 1 56 10,5 0,5 0,82 0,62 9,6 1,2 5,12 1,3 9
HCCNEOBATENECKOH | HPOEKTHOH || 2 55 10,2 0,3 0,08 0,09 2,5 1,05 6,2 4,2 0
paGotel B cooTBercTBHM ¢ || 3 35 0 0,5 1,1 0,54 28,4 5,33 3,8 126 |1
TPUHATHIMHU CTaHIAPTaAMHU; HccenoBaTh BIUSHIE H3MEHEHHUS TAPAMETPOB TOMEHHOTO mporiecca Ha TOIT JoMeHHO# TaBKu
—  OICHMBaTh KauecTBO MpoAyKuuu B | (Bapuant 27.1-27.5)
COOTBETCTBHUH CO CTaHIAPTaMU; Bapuant 27.1 27.2 27.3 27.4 275
—  OIIEHMBATh npuemieMocThb | | Pacxon kokca B 6a3oBom 475 450 460 455 470
MOTYYCHHBIX Pe3yIbTAaTOB || NCPUOIL
MPOEKTHOM JEeSITEIbHOCTH; [Ipor3BOAUTENHHOCTE 5500 6000 7500 10000 3000
—  TPOBOAWTH KOHTpOJIb, || JOMEHHOH 1euH, T/CyT
OCYIIECTBIISATH OTOOP KOHTPOJIBHO- || CTOMMOCTb TOHHBI KOKCa, 15000 15000 15000 15000 15000
HU3MEPUTEITbHBIX Marepuanos, || pyo/t
dopM U MeronoB auMarHocTHKU || CToMMOCTh TOHHBI uyryHa, | 12000 12000 12000 12000 12000
pe3ynbTaToB MPOEKTHOH || pyO/T
JeSITeIbHOCTU Wsmensiemble | Gasza 1T, 50 t, °C | 950 Fes | 58,2 [Si], 0,6 M25,
mmapamMeTpbl TPOEKT M/T 70 1000 | XPC, | 56,9 % 0,9 %
%
Bnaners — HaBbIKaMHM BeJieHus npoekTHol | IIpuMepHbIe NpakTHYecKHe 3aaHUs:
JeATENPHOCTH MpoueccoB 4epHoit | — ChopMyaupoBaTh TeMy, aKTyalbHOCTb, THIOTE3y, LeJb, 3aJa4d, METOJHMKY BO3MOXKHOI'O
METaJUTypryy; MCCIIeIOBAHUS 110 CJICAYIOLIUM HCXOIHBIM IAHHBIM: OOBEKT HCCICAOBAHHS - CTANICIUIABHIBHOCS

—  HaBbIKAMHM OOOOILNEHMS M aHaIHu3a
WH(POPMALIUY, MOCTAHOBKH [N H
ITyTH €€ JOCTIKCHHUS,

— [OpUHIMIAMH  TOWCKA  HYXHOU
nHPOPMALIUK,  BBIWICHCHUS |
YCBOCHMsI HEO0OXOIUMOTO 3HAHHS

MPOU3BOJICTBO, IpeAMET — BakyyMaTop. [IpecTaBUTh Npe3eHTalUIO B COOTBETCTBUH C IPUHSATBIMU
HOpPMaMH U CTaHAapTaMH.

CdopmynupoBarh TeMy, aKTyallbHOCTb, THIOTE3Y, IeJb, 3aJadd, METOAMKY BO3MOKHOTO
HCCIIeIOBaHMA, eciu 00bekToM wuccienoBanus saeisiercs MHII3, a mpeammeroM — CKOpOCThH
BBITATYBAHUA. Hpe}lCTaBHTB NMpE3CHTAINI0 B COOTBETCTBUM C TNIPUHATBIMH HOpMaMHu U

CTaHIApTaMH.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl
U3 UHGOPMAIIMOHHOTO T0TIs — IlpeacraButh pe3ynbTaThl HCCIEIOBAHUSA 110 HHAUBUIYAIbHOMY IIPOCKTY.
—  HaBBIKaMHU cocraBiieHus | — [IpencTaBUThH TOKNAM MO UCCIIEIOBAHUIO UHANBUYATIBHOTO IPOEKTA.
MIpEe3EHTALNH pe3ysbTaToB
HCCIIEI0OBaHMS;
—  HaBbIKaMHU My OJIMIHOTO
BBICTYIIJIEHUSI
OIIK-9 CIOCOOHOCTBIO MCI0JIb30BATHh NPUHLMIIBI CUCTEMBbI MEHEeXKMEHTa KayecTBa
3HaTh IIPOLETyPBl OLEHKH, IITAHUPOBAHUS Ilepeuenv meopemuueckux 60nPocos K 3auemy: Mertponorus,
Ka4yecTBa, ayAnTa U CePpTUPHUKAIINN —  TloHATHE IOATBEPKICHUS COOTBETCTBHS. CTaHAapTU3aLUsI U
CHUCTECM Ka4yeCTBaA HAa COOTBCTCTBHUC — HpI/IHHI/IHLI HOI[TBep)K,I[CHI/Iﬂ COOTBETCTBUS. CepTI/I(I)I/IKaI_lI/IH
MEXAYHAPOIAHBIM CTaHAApTaM —  ®opMbI NOATBEPKIACHUS COOTBETCTBHUA.
—  J1oOpoBOJIbLHOE TIOATBEPIKICHUE COOTBETCTBUSL.
—  OO0s3aTenbHOE TIOATBEPKICHHE COOTBETCTBUSI.
—  Ceprudukanms cucteM 00ecreueHus KauecTBa.
—  3axoH PO «O 3amure npaB notpeduTeei.
—  3axoH PO «O ceprudukany NpoayKIuu 1 yCiIyr.
—  [IpuHIHMITEL, TpaBUIIA ¥ TOPSAOK IPOBEICHHS CEPTUDUKAIINH PO TYKIIHH.
—  AKKpeauTanus OpraHoB IO CEpTH(PHUKAINN U UCTIBITATEIEHBIX Ta00paTOPHIA.
—  3HaKu COOTBETCTBUSIL.
YmeThb IUTAHUPOBATh paboTel 1o cepTuduraiun | IIpumepnvie npakmuueckue 3a0anus O 3auema:
U CTaHJAapTHU3aLUH; IPUMEHATh 1. BeiOpats 1 000CHOBATH CXeMY CEpTH(PHUKANNHN ISl METAIUTYPTHUECKON PO TYKITHH.
JIOKYMEHTALMIO0 CUCTEM KauecTBa 2. OdopMHTE cepTH(PHUKAT COOTBETCTBHS Ha TOBAPHI, B OTHOIICHUH KOTOPHIX YCTAaHOBJICHO TpeOOBaHUE O
MIPOXOKICHAH TPOLEAYPHI 003aTENBHON CEPTUDIKAIIHH.
3. OdopMuTh TOOPOBOJILHBIN CEPTHHUKAT COOTBETCTBHS.
Buagers METOJIaMH{ CTaHIapTU3aLUU U IIpumepul 3a0anuil na pewienue 3a0au u3 npogheccuonanbHou odaacmu, KOMRIEKCHbIE 3A40AHUA:
cepTu(dHKalLMY MAaTEPHAIIOB, TPoLeccOB | —  OueHka 3G PeKTUBHOCTH ()yHKIIMOHUPOBAHKSA KOHKPETHON CUCTEMBI CEPTU(HKALIMN
1 CHCTEM MEHE/XXKMEHTa KauecTBa;
CTpaTerneil MeHeKMEHTa KauecTBa
3HaTh TEPMHHOJIOTHIO, OCHOBHBIE IPUHLUINLI U | Ilepeuens meopemuuecKkux 60npocos K 3auemy: OCHOBBI TPOKATHOTO

OpraHrn3alfuOHHO-METOJJUICCKUC
TIOAXOJbI K YIIPABJICHHUIO Ka4Y€CTBOM

—  Knaccudukanus npokaTHBIX IIEXOB.

—  Pacnpenernenue TeXHOJIOTHYECKUX TOTOKOB.

—  TexHonorus npou3BOACTBA OIFOMOB U CIII00B.

—  TexHonorngyeckue cxeMbl IPOU3BOCTBA (haCOHHBIX podrIeii 1

—  TexHomormueckue cxeMbl IPOU3BOJICTBA NPOGHIIEH TPOCTOi (HOPMBEIL.
—  TexHomorus npou3BOJICTBA TOPSYEKATAHOTO JUCTOBOTO METaslIa.

—  TexHonorust npon3BOJICTBA XOJOAHOKATAHOTO JINCTOBOTO METAJIIa

MPOM3BOJICTBA




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

YMmerb

MIPUMEHSTh HHCTPYMEHTBI
TUTAaHUPOBAHUS, YIIPABJICHHUS Ka4YeCTBOM
MIPOIYKIUH

Ilpumepnvie npakmuueckue 3a0anus:
1. CocTaBbTe KOHTPOJIBHBIHN JTUCTOK JIJISI PETUCTPALIHH:

- U3MEPSEMOT0 apaMeTpa B X0/Ie MPOU3BOICTBEHHOTO MTPOLIECCa;

- BHJIOB Je(PEeKTOB;

- OLIEHKH BOCIIPOM3BOAUMOCTH 1 PabOTOCIOCOOHOCTH TIpoIiecca;

PUIHH 1e(heKTOB;

- IOKaJU3auy 1e(heKTOoB.
2. T1o 1aHHBIM MOCTPOUTH KOHTPOJIBHYIO KapTy JUIsl KOJMYECTBEHHBIX JIaHHBIX:

- KapTy CpeAHEero M pa3MaxoB WIH BEIOOPOYHBIX CTAaHAAPTHBIX OTKIOHEHHUIH;

- KapTy I/IHZ[I/IBI/II[yaHI)HI)IX 3Haqu1/1171 U CKOJIb3AIUX pa3MaXOB;

- KapTy MEIIMaH U pa3MaxoB.
3. ITo 7aHHBIM OCTPOUTH KOHTPOJIBHYIO KapTy JUIsS albTePHATUBHBIX JAHHBIX:

- KapTy Z[OJ'Ieﬁ HeCOOTBeTCTByIOI_HI/IX CAUHUIL HpO)lyKHI/II/I NniIn KapTy quciia HeCOOTBeTCTByIOHII/IX
C€IUHHUII;

- KapTy 4KCiia HECOOTBETCTBHUI WIIM KApPTy YKC/Ia HECOOTBETCTBUI, MPUXOISIIMXCSI HA CAUHUILY
MPOTYKIIUH.

Bnagets

OCHOBHBIMHU MHCTPYMCHTAMU
ypaBJiICHUA Ka4€CTBOM MPOAYKIIUH

Ilpumep 3a0anus na pewenue 3a0au u3z npogheccuonanbHol odnacmu:

ITycTp KkadecTBO HEpPaBHOIOJOYHOTO THYTOTO INBEIUIEPA OIpPEACIACTCS TpeMs IOKa3aTelsIMH:
OTKJIOHCHHEM OT IIUPHHBI MEHbIICH TOJKH Ab;, TIPEAETOM TEKy4eCTH G, M BEIHYHHOU CKPyIHBAHHSI
npoduiist BOKPYT MpoobHoi ocu f. TIpeenbHble 3Ha4eHus [0 CTAHIAPTy 110 3TUM Tokasaressam: Ab,™
=0,75 mM; 6,7 = 310 MITa; f= 0,5 rpag/m; Ga3zoBbie (HOMHHATIBHBIC) 3HAUCHHS TMOKasaTerneii: Ab, =0;
6, = 380 MIIA; f° = 0. Ha pasubsIX 3aBOJaX MPOM3BOIAT HEPABHOINONOYHEIA THYTHI IIBEIEp CO
CJIETYFOLIMH 3HAYEHHSIMHU TTOKa3aTeNe:

Ab{'= 0,30 mm; 6,' = 320 MIIA; = 0,25 rpag/m;

Ab;"= 0,65 mM; c," = 360 MIIa; {'= 0,30 rpag/m.

OmnpenenuTs eIMHNYHBIC H KOMIUICKCHBIE TIOKa3aTeNn KauecTBa.

MNPOPECCHUOHAJIBHBIE KOMIIETEHIIUHN

BI/I,I[ ACATCIBbHOCTH: HAYYHO-UCCJICAOBATCIbCKAA

IK-1 criocoOHOCTHIO K AaHAJIN3Y H CHHTE3Y

3HaThb

- OCHOBHbIE IOHATHS U METOIbI
MaTeMaTHYeCKOIo aHaJIu3a: TEOPUU
MPEJICTIOB U HEMIPEPBIBHBIX ()YHKITHIA,
JuQhepeHIINATHHOTO U UHTETPAITEHOTO
UCYUCICHUS (PYHKIMI OTHOU 1
HECKOJIbKUX MEPEMEHHBIX, TEOPUHT
OOBIKHOBEHHBIX AU (epeHIHATBHBIX
YpaBHEHUM U CUCTEM

1. ®opMyITUPOBKH OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB U3y4acMbIX TOHATHIA, HEOOXOUMEIC U
JIOCTaTOYHbIE YCJIOBHUSI) B U3y4aeMbIX pa3jienax Kypca.

2. MeToabl pacKpBITUS HEOTIPEACICHHOCTEH, BEISCHEHHUS HENPEPBIBHOCTH (DYHKIIMU OJTHOM ITepeMEHHOM.
3. AiropuT™M IPUOIIDKEHHOTO BRIYHCICHUS (QYHKIIUH C TIOMOIIBI0 Tu(depeHIrana; HaiuCcaHus
ypaBHEHHS KacaTeIbHOMN MPSIMOH (TUIOCKOCTH).

4. AITOpHUTM TMOJTHOTO MCCIeA0BaHUs (QYHKITUH.

5. MeTobI BEISICHEHHSI KJIIACCOB MHTETPUPYEMBIX (DYHKIINH, a TAK)KE METOJIbI HETTOCPEACTBEHHOTO
WHTETPUPOBAHUS U HHTETPUPOBAHMS OCHOBHBIX KJIACCOB (DYHKITHIA.

Maremartuka
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CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
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JudQepeHInaTbHbIX YPABHCHUH;

- OCHOBHBIC TIOHSTHS U METOJIbI TCOPHUU
BEPOSITHOCTEH U CTATUCTHIECKOTO
aHaJM3a pe3yIbTaToOB IKCIEPUMEHTA

6. CriocoOBbI BBISICHEHUSI CXOJUMOCTH HECOOCTBEHHBIX HHTETPAIOB.

7. O01yt0 cXeMy MOCTPOEHHS KPAaTHBIX HHTEIPAJIOB U CBEICHHS UX K TOBTOPHBIM.

8. CrtocoObI HAX0XKICHUS MTOTPEITHOCTH B MIPUOIIKEHHBIX BBIYUCICHUAX KOPHS yPaBHEHHS U
OTIPEZICTICHHBIX HHTETPAJIOB.

9. OcHOBHBIE CIOCOOBI CTATUCTUYECKOHN MMPOBEPKH I'MITOTE3, BEIACHEHUS JOBEPUTEIBHBIX HHTEPBAJIOB
JUIS TIApaMETPOB PaCIIPeACICHHS.

10. MeTtoap! MpoBEpKH NOIYIIEHHS OIMNOOK MEPBOTO WIIM BTOPOTO POJa IPH MPOBEPKE CTATHCTHUECKUX
THIIOTES.

Vmers

- KOPPEKTHO BBIpaXKaTh U
apryMeHTHPOBaHHO OOOCHOBEIBATh
MOJIO’KEHHU S IPEIMETHON 00JIaCTH 3HAHUS
¥ METOA0B MaTEMaTUYECKOr0 aHaln3a
JUISl TOCTAHOBKH U PEIICHUS] KOHKPETHBIX
MPUKJIAJHBIX 3a1a4

IIpumepnvie npakmuueckue 3a0anus u 3a0ayu
3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aaUH.

3aganmue 2. Berancnure npuOIMKEHHO Y = W mpu X = 1,03.
lim arcsin €x—4_
x* —4
3ananne 4. Chopmynupyiite HEOOXOAUMOE YCIOBUE IKCTpeMyMa (QYHKLIUKM OIHOW IepEeMEHHOM.
12
x? —4
3amaya 6. KakoB reoMeTprudecKuii CMBICI OIIPEAEICHHOTO HHTETPpajia OT JaHHOW (YHKIMU B JAHHOM
HHTEpBaJe B IEKapTOBOM cUCTEeMe KOOpAUHAT?
3ananne 7. YKaxuTe BEpHOE YTBEPIKICHUE O (DYHKIUH JABYX IEPEMEHHBIX:
a). TPaIUEeHT MEePIECHINKYISIPEH KacaTeIbHOH MITOCKOCTH;
0). rpagUeHT SBJISETCS IPON3BOIHON MO HATIPaBIICHUIO,
B). TPAANEHT ABJISETCS KacaTeIbHOM K TMHUN YPOBHS;
I'). TPaJIMEHT OIpeelIsieT HallpaBiIeHHe MaKCUMaJIbHOM CKOPOCTH U3MEHEHHsI (DYHKIHH.
3apganmne 8. Yxaxure JIOJKHOE yrtBepxnenue o QyHKIMH ABYX ITEpEeMEHHBIX:
a). HeTpephIBHAs (GYHKIHUSA Beeraa quddepeHnupyema;
6). GyHKums, UMeroIas npezesn B Touke M, MoXeT ObITh pa3phIBHA B 3TOH TOUKE;
B). y anddepeHnupyeMoii QyHKINHN CYIIeCTBYIOT YaCTHBIE TIPOU3BOIHEIE;
T). U3 HETIPEPHIBHOCTH YaCTHBIX MIPOU3BOAHBIX B ToUke M cienyer audpepeHunpyeMocTs GyHKINH B
JTOU TOUKE.
3agava 9. /[Byms MeTo1aM¥ MPOBEICHBI N3MEPEHNUS OIHOM U TOH ke (PU3MUECKON BEITUINHBL.
[Momy4ens! cinenyronie pe3yabTaTh:
a) B mepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
6) Bo BTOpoM ciydae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MOXHO T CYUTATh, YTO 00a MeTOa 00ECTIEYNBAIOT OJMHAKOBYIO TOYHOCTh H3MEPEHHUH, €CIIH IPUHSTH

3agaua 3. Beiuucnure npenen no npasuiy Jlonurans
X—2

3anaua 5. HccnesjoBath QyHKIMIO U OCTPOUTD ¢€ Tpaduk: y =2 4

ypoBeHs 3HaunMocTH & = 0,05, [Ipennonaraercs, 4To pe3yabTaThl U3MEPEHHUN PACTIPEICIIECHBI
HOpPMAaJIbHO U BBIOOPKH HE3aBUCHMBI.

Bnanets

- HABBIKAMH UCIIOJIb30BAHUA JIOTHYCCKH

Ilpumepnvie npaxmuueckue 3a0anus




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
BEPHO, apr'yMEHTHUPOBAHO U siIcCHO cTpouTh | 3aganme 1. [Topasmbriusiire:
YCTHYIO M IUCBMEHHYIO peub Ha PYCCKOM 1) BepHo 11, 4TO CyMMa, pa3HOCTh U MPOU3BEJCHNE IBYX YETHBIX (PYHKIMIT eCTh YeTHas! GyHKIHA?
SI3BIKE, TOTOBHUTH M PEIaKTHPOBATH 2) Kakoii, B cMBICIIe YeTHOCTH, OyneT QpyHKIH, paBHAS IPOU3BEICHHUIO (CYyMME) IBYX HEYETHBIX
TEXHUYECKHE TEKCTHI C MATEMAaTHIECKOH | GyHKIUA?
CHUMBOJIMKOH WIIH (popMyamMu, yOINIHO 3) CymiectByIOT 11 QYHKIMH, OOpaTHBIE caMiM cebe (TIpH JOKa3aTeIbCTBE BCIIOMHUTE MPEIOKEHUE
MIPEICTABISTE COOCTBEHHBIC M M3BECTHBIC | O TpaduKax oOpaTHBIX GYHKINI)?
HayJHEIC Pe3yIbTaThl, BECTH IUCKYCCHH; 4) Moxert nu 9eTHast GYHKIHS OBITH CTPOTO MOHOTOHHON?
- HaBBIKAMH U METOTUKaMH 0000IIeHUS 3aganmue 2. Cucrematusupyiire # 0600IIITE BCE KIFOUEBHIC MOHATHS H IPUEMBI PELICHUS THITOBBIX
pe3yIbTaTOB PEILICHMS, 3aja4 o teme «[IpousBoanas» u «[IpuMeHeHNe TPON3BOTHOI IPU HCCIIENOBAHUH (HYHKIHI.
SKCHEPUMEHTAIBHON JIeATEIbHOCTH PesynbeTat opopmute B BUC TaOIHIIBL.
3apnanme 3. CHUMUTE BUACOPONIHMK Ha TeMy «S1 Hay4dy Bac pemaTh 3aJa4u 1o TeMe. ..». IIpumepHsbIit
CIIMCOK TEeM:
1) JleficTBus Hal KOMILICKCHBIMH YHCIaMH B pa3HOi (hopme.
2) Brruncnenue npeaeinoB GpyHKINU OHOM IepeMEHHOI.
3) Penienue 3aa4 Ha McciIe0BaHNE HEMPEPHIBHOCTH (QYHKIIMY M XapaKTEPHCTHKE TOUYEK €€ pa3phIBa U
T.I.
3HaTh —  OCHOBHBIE ONPEEIICHUS U MOHATHUS JK3aMeHALOHHbIE BONPOCHI y4eOHOH AUCHHILINHBI ®duznka

pasnesnoB (QU3UKH;
—  OCHOBHBIE (PU3NYCCKHE 3aKOHBI;

1. DnekTpuuecKuil TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Cuma Toka.

2. 3akoH Owma pgng ydactka osiekTpuueckoi memm 6e3 3.J[.C. 3aBHCHMOCTH 3IIEKTPUYECKOTO
CONPOTHUBIIEHUS OT MaTepuasa, FeOMETPUUECKUX pa3MEPOB U TEMIIEPATYPHI.

3. [locnenoBarenbHOE U MapajuieIbHOE COEAUHEHUE TPOBOIHUKOB.

4. 3. 11.C. ucrounuka Toka. 3axkoH Oma JJ1s MOJTHOM 1eTH.

5. TennoBoe neiictBue Toka. 3akoH Jxoyns — Jlenna. Pabota 1 MOIIHOCTB 3JIEKTPHUYECKOTO TOKA.

6. OnekTpuueckuii TOK B TodympoBogHWKax. CoOCTBEHHass W TMpUMECHasT MPOBOAMMOCTH
MOJIYTIPOBOTHUKOB.

7. IloHATHE MAarHUTHOTO OJsl. MarHuTHas MUHAYKUUS, TMHUM MarHUTHOM MHIYKIIMH, KX CBOMCTBA.

8. B3aumoseiicTBre mapasienbHbIX MPOBOJIOB ¢ Tokamu. Cuiia Ammepa.

9. 2. J1.C. uHIYKIIMU B IPSMOJIMHEHHOM TPOBOHUKE, IBIKYIIUMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.
10. MarauTHSBI TOTOK. PaboTa 1Mo mepeMenieHuio MpoBOHNKA C TOKOM B MATHHTHOM TIOJIE.

11. leficTBue MarHUTHOIO MOJIS HA ABMXKYIIMiica 3apsa. Cuna JlopeHua.

12. SIBnenue snexTpoMarHuTHON uHaykuu. Oneitel @apazes. [Ipasuiio Jlenua.

13. SBnenue camounaykuuu. 3.J(.C. camonHaykuuu. UHIyKTUBHOCTB.

14. CBOOOIHEIC JIEKTPOMATrHUTHEIC KOJIeOaHus B KojieOaTelbHOM KOHTYpe. Popmyna TomcoHa.

15. DAeKTpOMarHuTHOE TOJIE U €T0 PacIpOCTPAHEHNE B IPOCTPAHCTBE B BUJIE SJIEKTPOMArHUTHBIX BOJH.
16. ITepeMeHHBI TOK, €r0 TOIyYEHHE U TTApaMeTPHI. Y paBHEHHE MIEPEMEHHOTO TOKA.

17. [leiicTByrontue 3Ha4YCHNS IEPEMEHHOTO TOKA U HATIPSDKEHHSL.

18. AxTHBHOE, HHAYKTUBHOE W €MKOCTHOE COIPOTHBIIEHHE B IIEMHN MEPEMEHHOTO TOKa. 3akoH OMa st
[N TIEPEMEHHOTO TOKa.

19. YCcTpoiicTBO M MPUHITUI IEHCTBHUS 0THO(A3HOTO TpaHChopMaTopa.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITUH IPOrpaMMBbl
Ymern — BBLICIATH OCHOBHbIC (u3uueckue | TumoBbie 3aganus no pusuke
SIBJICHHS TIPH PACCMOTPEHUU (PU3HUYCCKUX
3a/a4; 1. B Tpex BepmmHaxX KBajapara co CTOpOoHOH a=40 cM HaXOIATCS OAWHAKOBEHIC ITOJOKUTEIHHBIC
—  obcyxaarth cnocodbl 3(QQeKTHBHOro | 3apsmbl IO 6,4 sKn xaxnmerii. HalTi HampsoKeHHOCTh W TOTCHIHAN AJIEKTPHYECKOTO IONS B
pelnenus GpU3MUIECKUX 3a/1a4; 4eTBepTOil BepmuHe. PaccunTaTh pa3HOCTh MMOTEHIMAJIOB MEXIY IIEHTPOM KBaJpaTa W YeTBEPTOU
—  pacro3HaBaTth 3¢ dexruHOe | BEPIIMHOM.
pemenne ot Hed3(h(HeKTUBHOTO; | st
— 00BACHATE ()H3HMYECKHE SBIEHHSA C L
TOYKM  3pEHUS]  OCHOBHBIX  3aKOHOB
¢busnkwy; 3,3
—  KOpPPEKTHO BBIPaXaTh u R €2, 12
apryMEHTHPOBAHHO 00OCHOBBIBATH
MOJIOXKCHUST ~ OCHOBHBIX  (DU3MYECCKHX
TEOPHIA. R
2. Ha puc. =1,0 B, &,=2,0 B, £3=3,0 B, r;=1,0 Om, 1,=0,5 Owm, r;=1/3 Om, R;=1,0 Om, R3=1/3 Owm.
Omnpepenure: 1) cHIbl TOKa BO BCEX YYACTKaX IIETH; 2) TEIUIOBYIO MOIIHOCTH, KOTOpas BBIACISICTCS
Ha CONPOTUBJICHUH Rj.
3. Konmencarop ¢ emkocteio 4 MK®D 3apsmuim OT UCTOYHHKA TOKa C HampspDkeHHeM 36 B m
NPUCOSAMHWIN B TOYKax A U B ¢ Oartapeeil He3apsKEHHBIX KOHICHCATOPOB, M300paKCHHOW Ha
pucyske k 3agade 15.3. Ilpuuem C;=3M®, C,=5 Mx®, C3=24 mx®. Haiitu 3apsia, KOTOPBIHA mocie
aToro OyneT uMeTh KoHaeHcatop Cs, U U3MEHEHHE 00IIel YIHEPTHH BCEX YEThIPEX KOHAEHCATOPOB.
4. Kpyrosoit Butok paamycom R=15,0 cM pacmojokeH OTHOCHTEIbHO OECKOHEYHO IJIMHHOIO
NpOBOJIa TaK, YTO €ro IUIOCKOCTh MapajuielibHa MpoBoay. lleprneHauKynsp, BOCCTAHOBICHHBIN Ha
NPOBOJ] M3 IIEHTPA BHUTKA, ABISETCS HOPMANbIO K IJIOCKOCTH BHTKA. Cuia Toka B mpoBoje [;=5A,
cuia TokKa B BUTKe TOKH [,=1A. PaccrosHme ot meHTpa BUTKa 10 mpoBoaa d=20 cm. Onpenernure
MarHUTHYIO HHIYKIIHIO B IICHTPE BUTKA.
5. Ha paccrossHum a = 1 M OT JUIMHHOTO TPSMOTO MPOBOJAa ¢ TOKOM | = IKA HaXOAWTCS KOJBIO
pammycom r = 1 cM. Kombpmo pacronoeHo Tak, YTO MarHUTHBIN TMOTOK, HMPOHH3BIBAIOMINI €ro,
MakcumaneH. Omnpenennute, Kakoil 3apsi MPOTeYeT MO KOJNBIYYy IPHU BEIKIIOYCHHH TOKA B MPOBOJIC.
Conporusnenue koibia R =10 Om.
6. TI1OCKOBBINMyKJIash CTEKJISIHHAS JIMH3a C PAIdyCOM KPHUBH3HBI CEPUUECKOW MOBEPXHOCTH R =
12,5 cM mpmxara K CTEKISTHHOHM IutacTHHKe. J[mameTp HEKOoTOporo TeMHoro koibna HeioToHa B
otpaxkeHHOM cBeTe d1 = 1,0 MM, JaMeTp k€ TEMHOTO KOJIbIIA, TIOPSAKOBBIH HOMEp KOTOPOTo Ha 5
enuuuIl 6oxbpme, d2 = 1,5 Mm. OnpeaenuTs JJTUHY BOJTHEI CBETa A.
Branets —  cnocobaMu JEMOHCTpPAIUK YMEHHSI

AHAJIU3UPOBATh (I)I/ISI/IFIGCKI/IG SBJICHUA U
3aKOHOMEPHOCTH,
— HaBbIKAMHU U MCTOAUKAMU

Hpumepbt IK3AMEHAUUOHHBIX NPAKMUUECKUX 3a0anuii:

Koneco BpaliaeTcsi  BOKPYT HeHO,Z[BH)KHOﬁ OCh C TIOCTOSHHBIM

£ = 0,25 pag/c~. Yepes kakoe BpeMs Mocle Hayaja BpalIEHHs BEKTOP TONHOTO YCKOPEHHS

YIJIOBBIM  YCKOpCHUEM




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

0000IIIeHUS PE3yIHTATOB BBITIOJTHECHUS
71ab0paTOpHBIX PaboT;

—  cmocobaMu OIIEHUBAHUS 3HAYMMOCTH
1 TIPaKTAYECKOM TIPUTOTHOCTH
TIOJTy9IEHHBIX PE3YIIbTATOR;

TOuKM Ha 060/e Koleca OyzeT cocTapaTh yron & = 457 ¢ BekropoM ckopocTu?

Toukuii 00pyd pamuycom K = 1 M moxsemied Ha BOWTBIA B CTE€Hy TBO3Ab W KOJIEONETCS B
IJIOCKOCTH, TAPAUIENLHON cTene. Onpenenurs nepros 1 ManbIx 3aTyXalonmx Kojebauuit oGpyya,
ecin ko3pduuuent 3aryxanus i = 0,7 c L.

JIBa Mous aproHa, Haxomsmerocs npu temneparype 300 K, ampabaTmdaecku cxaiy Tak, 9To 00beM
ymenbImics B 3 pasa. Haiitu Temmeparypy mocie ckatus U paboTy, KOTopas Obljla COBEpIIICHa HaL
raszom.

IIpocTparcTBO MeXIy OOKIAIKaMH IUIOCKOTO KOHIEHCATOpa 3aIOJHEHO MOCIECIOBATEIBHO IBYMS
JIMDJIEKTPUYECKUMH cliosiMu 1 u 2 ¢ toiuuaamu 0; 1 dy ¥ ¢ MPOHUIIAEMOCTSIMU & H &. ILmomaip
Kax1oi oOkmanku paBHa S. HaliT eMKOCTh KOHIEHCAaTOpa.

CKOJIbKO METPOB TOHKOTO MPOBOJA HA/O0 B3ATh ISl H3rOTOBIICHHs coneHonaa amuubl lg = 100 cm ¢
MHAYKTUBHOCTBIO L = 1 MI'H, ecnii TuamMeTp ce4eHus COJICHOMIa 3HAYUTEILHO MEHBIIIE €T0 JITMHBI?
HaiiTn MUHMManpHYIO TONIIMHY TUIGHKH C TIoKa3aTeneM mpenomieHus 1,33, mpu KOTOpOW CBET C
JUTMHOM BOJHBI 0,64 MKM HCTIBITHIBAET MaKCUMAaJIbHOE OTpaXKEHHUE, a CBET ¢ IIMHOMN BOJIHBI 0,40 MKM
HE OTpa)KaeTcsl COBCEM. YTOJI najieHus cBera paseH 30°.

3HaTh

- OCHOBHBIE OIIPEEeNICHUS U TIOHATHS
Ha4yepTaTeJIbHOM FEOMETPUU U
KOMITBIOTEPHOI! rpaduky;

- CITOCOOBI CO3/IaHUS U IOCTPOCHHUS
KOHCTPYKTOPCKOM JTOKYMEHTAINH;

- IPaBUJIa BHITTOJIHEHUS ¥ 0OPMIICHHS
Pa3NIUYHBIX TUIIOB YEPTEXKEN B
COOTBETCTBHH C TPEOOBaHUIMHU
cranaaptoB ECK/I

1.
2.
3.
4.
3.
6.
7.
8.
9.

10
11
12
13
14
15
16
17
18
19

20.

Pe3b0oBbIe coermHeHMs. DIIeMEHTHI pe3b0bl. THITBI pe3bo.

W3o0paxkenue u odo3nauenue pe3ndbl. ECKJI 'OCT 2.311-68.

CaapHsble coeuHeHus. Tunsl cBapHbIX coeanHeHni. Kmaccuduxanus.

N300pakeHne 1 0003HaUCHHE CBAPHBIX cagauHeHu# Ha yepTexxe. ECKJ[ TOCT 2.31-72.

CO0pouHBIii YepTexK, YepTexk 0o0IIero Buia. Y CIOBHOCTH U yIpOILeHus npy BeinonHeHnn CY.

OcobeHHocTH n300pakeHNss Ha COOPOYHOM YEPTEKe COSANHEHUH CTAHAAPTHBIMU U3/ICIUSIMH.

Cranpaptable n3gaenus. CoenHeHUst 60JITOBOE, BHHTOBOE, LIMHJICYHOE.

T'OCT 2.106-96. Cneundukarms. Pazaens! cnienudukarym. [Topsiok cocTaBiIeHHUS.

DCKU3MPOBAaHHUE MAIIMHOCTPOUTENBHBIX AeTalel. Brioop koinuecTsa n3odpakeHnii. OcobeHHOCTH
N300paKeHNS OTISJIBHBIX JIeTaJIeH.

. OcHoBHbIe TpeboBanus K yeprexam. [OCT 2.109-73 ECK/..

. Beimonnenue yeprexei cpeacTsamMu KomnbioTepHoit rpaduku u CAIIP.

. OCHOBHBIE THITBI JOKYMEHTOB, Hcnonb3yeMbIx CAIIP. Pa3nuuns 1 ocoGeHHOCTH.

. OCHOBHBIE METOJIBI M KOMaH/BI co3maHus 2D geprexa.

. OCHOBHBIE METOJIBI M KOMAH/IbI CO3AaHUS TPEXMEPHONW MOJIEITH.

. OCHOBHBIE METO/IBI M KOMAH/IBI pelakTHpoBaHus 2D depTexei.

. OCHOBHBIE METOJIBI M KOMAH/IBI peakTupoBanus 3D monenei.

. OCHOBHBIE METOJIbI U KOMaH/Ibl pelaKTUPOBaHUs 3cKku30B 3D Moneneit.

. OCHOBHBIE METOJIbl U KOMaH/Ibl MACCUBOB, MPUMEHSAEMBIX Ul co3aanus 3D Moneneit.

. OcHOBHBIE KOMaH bl BCIIOMOTaTeNbHOU reoMerpun 3D Monenei.

OCHOBHBIE KOMaH/Ibl TAPAMETPU3ALUHN TEOMETPUH ICKU30B 3D Mozenei.

21. [Ipumenenune cnpaBouHoi 1 nouckoBoi cucremsl KOMITAC-3D.

HaueprarenbHas
reoMeTpHs u
WHXeHepHas Tpaduka




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1cHOYHBIE CPEICTBA CTpyKTypHBIH 3JIEMEHT
3J€MEHT 00pa3oBaTeNpHOU
KOMITETCHITHH MPOTrPaMMEBI
22. Ucnonp3oanne 6uOIHOTeKH cTannapTHeix m3nenuii KOMITAC-3D.
YMmeth - onpeaesaTh (OpMBI U OCOOCHHOCTH [IpuMepHbIC TPaKTUYECKUE 3aTaHUS
U3JICTUS 110 €r0 KOMIUICKCHOMY uepTexy; | 1[lo WHAMBHAyanbHBIM BapHaHTaM BBINOJHUTH OSCKW3, co3maTh 3D Moxmens Jeranei, co3aarh
- pemaTh 0000IICHHBIC TTO3UITUOHHEIC 1 aCCOIMATUBHBIN YEPTEkK MOJICIH C MPOCTAHOBKOW pa3MepoB, 3a1aTh YKa3aHHbIC cBoiicTBa MIIX.
METPHUYCCKUEC 3a1a4H, : . e
- BBIMOJTHATH H300pakeHUs U3eIUil Ha ; e i
Pa3IMYIHBIX THIIAX YEPTEKEH; .
- HAHOCHUTP pa3Mephl Ha YepTeke B .
cootBeTcTBUH co cTtannapramu ECKJI; : - - -
- TTOJTE30BATHCS U3MEPUTECITHHBIMU 3
HHCTPYMCHTAMHU Y 3
.:. ;' m— S —
Bnagets - HaBbIKAMH TOJIb30BAHUS YICOHOM, ITo MHAMBUAYaTbHBIM BapUAHTAM BBIITOJHHUTH PACYCTHI CTAHAPTHBIX KPETICKHBIX COCTUHCHUH U
CIPaBOYHOH JIUTEPATYpOil U CTAHAAPTAMH | CO3JAaTh COOPKY 3JeBaTOpa, MOMYyINTh ACCOIMATUBHBIN COOPOYHBII YSPTEXK U CIICIIU(PHUKAIIAIO
ECKJI; o ; _ T
- OCHOBHBIMHU METOJIJAMH PEUICHUS 3a7a4 B ’ ‘ ¥
001acTH HAYePTATEIEHOW T€OMETPHH, B -
WH)XEHEPHOU ¥ KOMIIBIOTEPHOH rpaduku; \C @ . ! 1 ‘
- BO3MOXXHOCTBIO MEKIUCIUILTHHAPHOTO ; S
MPUMEHEHUS TIOTyYCHHBIX 3HAHHUH @ g H L
-
[To nHAMBHIYANBHEIM BapHaHTaM W3JCIUI BBIIOJHATH SCKU3HI eTaieil COOpPOYHOro y3iia B CO31aTh
cOOPOYHBIN YepTex U cruenupukanyro. OGopMUTE COOPOUHBIN YepTEX B COOTBETCTBHH C TPEOOBAHISIMU
ECK/I.
3Harhb - OCHOBHBIE METOOWKH IIOHMCKA H HudopmannonHsie

MCTOYHUKU HAYYHOW MHPOPMAIINH,

Hepeqenb meopemudecCKux 60npocos K IK3ameny:

TCXHOJIOTHH B




CTpyKTypHBII
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CTpyKTypHBIH 3JIEMEHT

JNIEMEHT 00pa3oBaTeIbHOM
KOMIETEHIIUH IPOrPaMMBI
- METOZMKY aHaIN3a U CHHTE3a —  U3mepurenbHbie HHYOPMAIIMOHHBIE CHCTEMBI METaTypruu

UHPOPMALIUYU U3 PA3TUYHBIX HCTOYHUKOB
W TIPEICTaBICHUA €€ B TpeOyeMoM
(hopMmaTe ¢ HCIIOTB30BaHAEM
WHPOPMAIMOHHBIX H KOMITBIOTEPHBIX
TEXHOJIOTHH;

- pa3nu9HbIe CrIOCOOBI MPECTaBICHUS
WHPOPMALINH C UCTIONB30BaHIEM
MH()OPMALMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI.

—  Croco0bl npezicTaBiieHHs1 HH(OPMaIN

— KommbroTepHbIE TEXHOIOTHH, UCTIONb3YEMbIEC IPH MTOUCKE HHPOPMAIINT

— HMHdopmannoHHBIE TEXHOIOTHH, HCIIONB3yEMBbIE P MOUCKE HH)OPMALIUH

— Meroauku noucka u 00paboTKN HHPOPMAIINN U3 PA3IUIHBIX HCTOYHIKOB

— IlpexncraBnenue napopmanuu B TpedbyemMom popmare

—  AHamm3 uHbOpPMAIHUU U3 Pa3THIHBIX HCTOYHHKOB

—  CerteBble TEXHOJIOTHH TIpH cOOpe HHPOpMAIUU

— Texnonornueckre U3MepeHHs B 30HE HIDKHETO CTPOCHHUS arJoMepariioHHON MallIuHbI

—  Texaudeckue cpeacTBa AT U3MEPEHUS MapaMeTpPOB TEXHOIOTHYECKOT0 Mpolecca

—  Bunael crannapros.

— HopmartuBHbIe JOKYMEHTEHI

— TocynmapcTBeHHBIE U OTpAcieBBIE CTAaHIAPTHI s pazpabotku mpoekTa mo ACY TII

—  TexHudeckue CpeACTBa aBTOMATH3ALUH

— CpencrBa aBTOMaTHYECKOTO PETYIHPOBAHUS

— Cpenctsa cHTHAIN3AAN

—  Crarn4eckuil ¥ TUHAMHYIECKUH PeXUM paboThl 00bEKTa yIPaBICHUS.

— Crarnyeckast XapakTepUCTHKA OOBEKTa YIPaBICHHUS.

—  OnpeneneHre TMHAMHYECKHUX MTApaMeTPOB 00bEKTa yIPaBJICHUs 10 KPUBOW pa3roHa.

— Tumnosele nuHamuueckue 3BeHbA. CTaTHUeCKHE M AWHAMHYECKHE XapaKTEPUCTUKU THUIOBBIX
COEMHEHUH DIIEMEHTOB.

— HemnpepriBaele 3akonsl perymupoBanus (II, W, TIW, I1J{, TIMJ[ - 3akoHBI) M PErYJISATOPEI,
(hopmupyromuue 3TH 3aKoHbl. OrnpeeneHne HaCTPOSYHBIX TapaMETPOB THIIOBBIX PETYIISTOPOB.

— Ilokasartenu kauecTBa peryaMpOBaHHUS.

—  Cucrema aBromarudeckoro perynupoBanus (CAP). KoHTyp perymupoBaHus.

—  Knaccuduxanums cucrem perymupoBanus u ynpasieans: ACY, ACVYIL, ACYTIIL

— Hcnonps3oBanne 9BM s hopmMupoBaHUS pa3IMYHBIX 32KOHOB PETyIMpOBaHMs. [IpOMBIIITIEHHbIE
KOHTPOJUIEPHI U ynpasisitomue O9BM.

—  O@ynxnuu u HazHaueHue ACY TIIL

— IIpoGnemsl yripaBieHHs TETIOIHEPTETHISCKUMH IPOLIECCAMHU.

—  IIpuHIMIBI ONTUMATIFHOTO TIAHUPOBAHUS M YIIPABIICHUS.

— Ilpumenenme WHGOPMAIMOHHBIX W  BBIYMCIHUTENBHBIX CEeT€H IS  COBEPIICHCTBOBAHUS
METaJUTyprHYECKIX TEXHOIOTHH U YIIPABICHHUS TEIUNIOTEXHUIECKUMHU 00bEKTaM M.

—  DyHKIMOHAIBHBIE CXEMbI aBTOMATH3AI[IH TETUIOBBIX MPOIIECCOB.

— CTpykTypa COBPEMEHHOW CHUCTEMBI YNpPaBJIEHHs NPOU3BOJICTBOM. YPOBHH CTPYKTYpbl, OCHOBHBIE
BBINOJIHSAEMBIE (DYHKIIUH
— YpoBeHp nosydeHusi MHpopMarmu 00 00BEKTe, COCTaB YPOBHs, NPOrpaMMHBIE U TEXHHUYECKHE




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

CpeacTBa ypOBHSI.

— YpoBeHb ynpasieHHs. IHOpMaMOHHBIE CBS3U YPOBHS C APYTUMH YPOBHIMHU HEPAPXHH.
— YpoBeHp [AWCHETYCPU3ALMH Mpolecca yIpaBieHHsA. 3agadn ypoBHA. CTpyKTypa NpOrpaMMHBIX

CPEICTB YPOBHS.

— IlporpaMMHBIE CpeAcTBa aBTOMATH3UPOBAHHOM OOpaOOTKM ®  OTOOpaXCHHS IapameTpoB

TEXHOJIOTUYECKOTO IIPOLIECCa, COCTaB M CTPYKTYpa CPEICTB.

— OCHOBHBIE XapaKTEPUCTUKHU MIPOTPAMMHBIX CPEACTB HAKOIUIEHUs U moncka nHdpopmanuu. CTpykTypa

1 K1accuuKanys 6a3 JaHHBIX.

— IIporpamMMHBIC CpelcTBa aBTOMATH3UPOBAHHOrO cOopa W mepenayn HHGOPMAILUHU, CETH Mepeaadu

JAHHBIX.

— VHpopManoOHHbIE TEXHOJOTUM OOBEIUHEHHS (CBS3bIBaHMs) WCTOYHHMKOB JIaHHBIX, CIHUHOE

nH(pOpMaMOHHOE POCTPAHCTBO.

— MeTonbl CBSI3BIBAHUS U Mepefaud JaHHBIX Ha ypOBHE OMepaluoHHbIX cucteM. CepBepa mepenadu

JTAHHBIX.

— Ha3maueHme u CTpyKTypa aBTOMAaTH3UPOBAHHOTO TEXHOJIOTHYECKOTO KOMILIEKCA. DIEMEHTHI
CTPYKTYpBI, Ha3HAUCHHE U COCTAB.

—  Merponorndeckue xapakTepuCTHKH. HemeTponornieckue XapakTepiuCcTUKA

—  CTpyKTypHBIE CXEMBI 1 CBOICTBA CPEACTB NU3MEPEHUS

— OOpaboTka pe3yIbTaTOB H3MEPEHHUS

— U3mepenue HedIeKTpUUeCKuX BennduH. Kitaccudukarms

— U3mepenue temmepaTypbl TEPMOMETPaMH CONPOTHUBIECHHUS (NPEAENbl U3MEPEHUs], TPayUPOBKH).
TpeboBanusi, IpebsBIsIEMbIE K MaTEPHAITY

— IIpeobpa3oBaTeny HEINEKTPUUECKUX BEIMYHMH. MeTaJuIn4ecKue TePMOMETPhI CONPOTUBIICHHUS

— IIpeoGpazoBarenu HEINIEKTPUUECKHX BEJIMYMH. [MoaynpoBoIHUKOBBIE TEPMOMETPBI
COTIPOTHBIICHUS

— IlpeoOpazoBaTenn HEINEKTPUIESCKUAX BeIHUUH. TepMoaekTprdeckue mpeoOpa3oBaTeu

— CraHgapTHble TEpMOAJIEKTPHUYECKHE TpeoOpa3oBarenn (Mpenessl H3MEpPEeHUs, TPaIyHpOBKH,
MaTepHal 3JIEKTPOIOB)

— CnocoOBl HCKITIOYCHHUS BIUSHHUS TEMIIEpPaTyphl CBOOOJHBIX KOHIIOB TepMmomap. TpeOoBaHWUS,
NpeabsBIsIeMbIe K MaTepHaiaM, TepMonap

— IIpeobpa3oBatenu HEINEKTPUUECKUX BeH4YHH. [TupoMeTps

—  Meropl M CpEeICTBa U3MEPEHUsI Pacxo/ia

— Ilpeo6pazoBarenu cepun METPAH

— Meropl M CpeICTBa HU3MEPEHUsI YPOBHsI

VYMmeTh

- UCTIONb30BaTh pa3IuyHBIe
WUCTOYHUKU Ui TOATOTOBKH 0030pOB M
OTYETOB, ohopMIIATh Hay4HO-
TEXHUYECKHUE OTYEThl B COOTBETCTBUM C

Ilpumepot npakmuueckux 3a0anuii.
3ananue 1. Vicrionp3ys pa3indHbie TUTEPATYpHBbIE UCTOYHUKH JaTh OTPEeNIeHHUE KaXJI0My TEPMUHY U3
CIIEAYIONIEH CXEMBI.
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CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

TpeOOBaHUSIMH;

- o0o6mare  uHbpOpManMIO U3
Pa3NUYHBIX HCTOYHUKOB IJIS TOATOTOBKU
0030pOB 1O  3aJ@HHOW  TEMAaTHKe,
0(hOpPMIIATh HayYHO-TEXHHIECKHAEC OTYCTHI
C WCIOJIb30BaHUEM T'OTOBBIX MIA0IOHOB U

MaKeTOB;

- aHATM3UPOBATE  WHPOPMALHUIO
us3 Ppa3IMYHbIX HUCTOYHHUKOB JJIsL
MOJArOTOBKA  0030pOB MO  3aJaHHOMN
TEMAaTUKe, OMNPEACNATb CTPYKTYypy H
0pOpMIIATH Hay4YHO-TEXHUYECKHUE
OTYECTHI.

KITACCUDOUKALINS
TIOI'PELLIHOCTEHN
v ¥ v v v
Tlo
o npuunHam Ilo xapakTepy Mo xapaxTepy ITo popme
3aKOHOMEPHOCTH | | cBsI3M MeKAy
NosIBJIeHHst HpOSIBJICHHsI L npejacTaBJaeHust
NPOSIBJICHUSI BeJMYHHOI
NOrpeIHoCTH
METONYECKas cTaTHYecKas CHCTEMATHUYECKas H ypOBHEM
(ocHOBHas 1 curLana
NIOTIONTHUTETbHAS

HWHCTpYMCHTAJIbHAs
BBIYHCJICHUS
CyOBEKTUBHas

3aganmue 2. cnonb3ys pa3IuyHble HHTEPHET UCTOYHUKH JaTh ONPEJENICHHE KaXA0My TEPMHUHY U3

CIEAYIOIIEH CXEMBI.

JAAHaMHUYECKas

ciIydaiiHas OTHOCHTEIIbHAs
AMTUBHAS
rpy6as MyJIbTUIIHKAT TIpUBEJICHHAS
VBHAs
CMenIaHHas

C npuBnmKeHHbIM OLEHMBAHNEM MOrPELLHOCTA ]

C TOYHbIM OLleHMBaHMEM MOrPELLHOCTY —]

MHorokpaTHble HepaBHOTOYHbIE M36bITOYHbIE BeckoHTakTHble T JlaboparopHbie
E€XHU4ECKMNe | | (nccnenoBaTenbCKug
OpHokpaTHble PaBHOTOYHbIE Heobxoanmble KoHTakTHble
Mo uncny namepeHumn Mo ycnosusm | | Mo cTeneHn gocTaToOMHOCTH Mo ceasn ¢ Mo To4HOCTM OUEHKN
BEMUYNHbI n3mepeHui n3mepeHuit obbekTom NOrpeLIHoCcTU

| Buabl namepenui |

Mo cnocoby nonyyeHus
pesynbTara

Mo xapakTepy

Mo meTo, o
Ay peaynbTata usmepeHuin

Mpamble
(HenocpeacTBEHHbIE)

KocBeHHble
CoBOKyMNHblE
CoBMecCTHbIe
OuHamunyeckne
CraTtuyeckue

IIpumepvl npakmuueckux 3a0anuii 01 IK3IAMeENa.
— CoCTaBUTh CTPYKTYPHYIO M (DYHKIIMOHAIBHYIO CXEMBI aBTOMATH3aIUU TUIIOBOTO KOHTYpa

peryJIupoBaHUs TEMIIEPATYPHI.

AbBcontoTHble
[onyckoBble (noporoBble)
OTHOCKTEnbHbIE
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OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

— CocCTaBUTh CTPYKTYPHYIO U (PYHKIMOHAIBHYIO CXEMBI aBTOMaTH3aI[MH THIIOBOTO KOHTYpa
perynupoBaHus JaBICHUS.

— CocTaBUTH CTPYKTYPHYIO U (PyHKIMOHAJIBHYIO CXEMBI aBTOMATH3AI[H THIIOBOTO KOHTYpa
pETyIHpOBaHUS pacxoa.

— CocTaBUTH CTPYKTYPHYIO U (DyHKINOHAIBHYIO CXEMBI aBTOMATH3AI[MH THIIOBOTO KOHTYpa
PETYIHPOBaHNUS COOTHOLIEHUSI TOIUTUBO-BO3YX.

— IIpeuIoKUTh KOMIUIEKC TEXHHYECKHX CPENICTB
TEMIIEPaTyPEI

— IlpemtoXXuTh KOMIUIEKC TEXHHUYECKUX CPEACTB
JIaBJICHUS

— IlpemtoXXuTh KOMIUIEKC TEXHHUYECKUX CPEACTB
pacxoza

— IlpemtoXXuTh KOMIUIEKC TEXHHUYECKUX CPEICTB
YpOBHS

— CocCTaBUTH CTPYKTYPHYIO U (PyHKIHOHAIBHYIO CXEMBI aBTOMATH3AILIMH THIIOBOTO KOHTYpa
peryiaupoBanus MoutHoctu ayru B AITK.

— CocCTaBUTH CTPYKTYPHYIO H (PyHKIMOHAIBHYIO CXEMBI aBTOMATH3AI[MN TUIIOBOTO KOHTYPa YPOBHS
Meramia B kpuctamumszarope MHII3.

— CoCTaBUTh CTPYKTYPHYIO U (DYHKIMOHAIBHYIO CXEMBI aBTOMaTH3aIl[MH THIIOBOTO KOHTYpa
perynupoBaHus pacxoaa Bojsl B 3BO MHII3.

JUISL pean3aliyl THIIOBOTO KOHTYPa PETYIHPOBAHUS

JUId pealu3alliid TUIIOBOTO KOHTypa peryIupOBaHUA

JUId pealu3alliid TUIIOBOTO KOHTypa peryIupOBaHUA

JUIs peajau3aluy TUIIOBOTO KOHTYPA PErylHpOBaHUs

Bnagers

- HaBBIKaMHU pabOTHI B TTAKETaX
NPUKJIAJHBIX TIPOrpamMMm 1Jisi 0hOpMIICHUsI
TEKCTOBOW MH(popMaImy,;

- HAaBbIKAMU paboTsl c
COBpEMEHHBIMU MPOTrPaMMHBIMH
cpeacTBamu it OOPMIIEHUSI TEKCTOBOU
HHPOpMAIHH,

- METOJaMu u cpeIcTBaMu
MPEJCTABICHUS] TEKCTOBOW MH(OpMaIuu
c HCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTHH.

IIpumepvl npakmuueckux 3a0anuii.
3ananue 1.
—  OTkpsITh TEKCTOBBIH mokymeHT WOrd u BH3yandbHO O3HAKOMHUTHCS C BHIOM, B TOM YHCIE C
BKJIFOUEHHEM PeXHUMa 0TOOpaKEeHHs BCEX 3HAKOB
— Tlomaroso 3a1aTh clienyoLIHe TapaMeTpbl JOKYMEHTa:
[Tapametpsr crpanutst: [loasn: Bepxnee — 1,5 cMm, Ilpasoe — 2 cm, Huoicnee — 1,5 cm, Jlegoe — 3 cm;
Opuenmayus — Kanxnas; Hymepayusa cmpanuy — CHU3Y 110 LEHTPY.
[Mapametpsr Tekcta: lpugpm — Times New Roman, Pasmep — 14, Ilepsas cmpoxa — omemyn — 1

cM, Buipasnusanue — mo mmpune, Meswcoycmpounsiti — 1,5 cTpoku, 0e3 HHTEpBAIOB J0 U TOCIE
ab3arna.
— IlpuBecTu B OpAJOK COJEpkKaHUE TOKYMEHTA MO CTPYKTYpeE:

. Beenenue

bl OcHOBHas 4acTb

. BriBogs!

— Hepan‘/'I JINCT CACJIATh TUTYJIbHBIM U Oq)OpMI/ITI) €ro ¢ UCTIOJIb30BAHNEM KapTHUHKH.
— Bropoli mmct ocBoGoaWTh TMOA cojiep)kaHWe (OTNaBlIeHHE) W MpoJeiaTb padoTy HJisl ero
aBTOMATHUYECKOT'O CO3JIaHuUsI.

— BcraBuTh HOBYIO HyMepauuIo CTpaHHUI] C MapameTpaMu: BHU3Y cTpaHupl, mocepeanHe, 6e3 Homepa
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Ha TUTYJBHOM JIHUCTE

—  CoXpaHHTh JOKYMEHT 0]l HOBEIM Ha3BaHUEM.
3aganme 2. B pamkax 3amanus u3yduth marepuan cratei «PDF B WORD (DOCX): 10 cmoco6oB
KOHBEPTHPOBAHUA!».
https://ocomp.info/pdf-v-word-10-sposobov-konvert.html

— BriOpats u ycranoButh Ha [1K oxHy n3 mporpaMm aiisi KOHBEpPTHPOBaHHSA (aiiia.

— Kousepruposars 000# BbIOpaHHBI BamMu ¢aiin  *** pdf B ¢opmar ***.doc (docx) u
CaMOCTOSTENIFHO MPUBECTH €T0 B COOTBETCTBUE CO CICTYIOIIUMH TPEOOBAHUSIMH:

— Ilapamerpsl crpanuist: [loas: Bepxnee — 1,5 cm, Ilpasoe — 2 cm, Huoicnee — 1,5 M, Jlegoe — 3
cM, Opuenmayus — Kumwxras. [Tapamerpsl texcta: [lpugm — TimesNewRoman, Pasuep — 14,
Ilepsas cmpoxa — otctyn 1,25 oM, Bepasnusanue — mo umpune, Meocdycmpounviti — 1
CTPOKH, O€3 HHTEPBAJIOB JI0 U HOCIE ad3ana.

— Ortcnenute U yaaauTe JIMIIHAE MPOOEITbI, 3HAKU TaOyIsAIuy 1 ab3amna!

3ananue 3. Coznats nokymeHT Microsoft Excel. MaccuB skcriepiMeHTANbHBIX JaHHBIX BHECTH B
3JIEKTPOHHYIO TabiHIly. BEUUCINTE cyMMy IO KaXKIOMY TapaMeTpy. BeraucanTts cpegHee 3HaUCHHE
Kaxxoro mapamerpa. [loctpouts quarpamMmmy U rpaduk 3aBUCUMOCTH THX JaHHEBIX. JlereHmy
PAacCTIOJIOKUTH TOJT OCBIO abcIicCe.

IIpumepsl npakmuuecKux 3a0ay K IK3ameHy '

3aoaua 1. Vcnionszys TOCT 21.208-2013 mate pacmmupoBKY CISAYIOIIAM YCIOBHBIM 0003HAYCHUSIM

CpCACTB aBTOMAaTHU3alUuH:

@

3aoaua 2. Ucnionssys [OCT 21.408-2013 cocTaBuTh IepedeHb OCHOBHBIX PabOYUX UepTeKel MmpoeKTa
no ACY TIL

3aoaua 3. Ucnonp3ys TOCT 21.208-2013 mosicHUTh 00bEM TEXHHIESCKHUX CPEIICTB HA TPEIIIOKCHHON
CXEM€ aBTOMAaTH3aL1H:

@
”@
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3aoaua 4. Vicnonp3ys TOCT 21.208-2013 mosicHUTh 00bEM TEXHHIESCKHX CPEIICTB HA TPEIIIOKCHHON
CcXeMe aBTOMATH3allHH:




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUH IPOrpaMMbl
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KOHMBOAAED
Cmanuyus
Buzyanuzauuu
fapamemp Temnepamypa
3HaTh METO/Ibl U NOPSIIOK MIOMCKA HAyYHO- Ilepeuens meopemuueckux 6onpocos K zauemy: HayuHo-
TEeXHUYECKOH nHpOopMannu, MaTeHTHOH - Teoperuueckrie OCHOBBI HAYYHBIX MCCIIEI0BAHUI HACCIIEJOBATEIBCKAS
uHpopManun o OO1mue cBefeHNs O HAYKE U HAyIHBIX UCCIIEIOBAHUSAX. pabora

©] Haquaﬂ TCOPUs U METOJ0JIOTUS.




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
o HayuHb1il MeTon.
- MeroauyecKkue OCHOBBI HAYYHBIX HCCIIEI0OBaHHH.
—  Br10op HampaBieHNsT HAYIHOTO UCCIICTOBAHHS.
— Ilpomecc HayYHOTO HCCIIEOBAHUS.
Bomnpocsl 1J1s1 caMoONIpoBepKH:
—  CTpyKTypa opraHU3aIMy HAYYHBIX MCCIEIOBAHMUI.
—  HayuHbIil MeTOA Kak cucTeMa PaBUJI U NPEANUCAHUN.
—  MeToauKHN UcCe10BaHMIl.
YwmeTpb OCYIIECTBIIATH COOp HAYIHO- IIpumepnovie npakmuyeckue 3a0aHuA:
TEXHUYECKOH WHPOPMALIUH TI0 TEMATHKE —  3ydeHne cOCTOSHHS BOIPOCa Ha COBPEMEHHOM JTaIle Pa3BUTHS HAYKH U TEXHOJIOTHH.
9KCIEPUMEHTOB JJIsL COCTABICHUS — OO6o01IeHne moJyuYeHHBIX pe3yabTaToB. CocTaBlieHNE BBIBOIOB.
0030pOB, OTYETOB U HAYYHBIX —  @opMynHpoBaHHE LU U 33/1a4 UCCIIEIOBAHUS.
nyOTMKaLHi —  Onpeenenne METOIOB U CIIOCO00B IOCTIKEHHS PE3yIbTaTa.
Bnaners ydacTHe B COCTaBJICHUU OTYETOB I10 3aoanus na pewienue 3a0au u3 nPogheccuoHanbHol 00aacmu, KOMRIEKCHbIE 3A0AHUA:
BBINOJIHEHHOMY 3a1aHUIO [ToaroroBka CTPyKTYpUpPOBaHHBIX OTYETOB I10 TJIaBaM M Maparpadam o BapuaHTaM TeM UCCIICAOBAHUI:
- BrrisiBnenue palMOHAJBHBIX PEKHUMOB 3arpy3kd INHUXTOBBIX MAaTCpUaJIOB B JOMCHHBLIC II€YH,
OCHAIlIEHHBIE OECKOHYCHBIM 3arpy30YHBIM YCTPOWCTBOM JIOTKOBOTO THIIA.
— IlpumeHeHME KOMIUIEKCHBIX MapraHEIKPEMHUEBBIX Pyl B aTJIOOMEHHOM TPOHM3BOICTBE.
— OcBoecHHE TEXHOJOTUH MPOHM3BOJCTBA HHU3KOYTICPOIUCTHIX CTaNel, JETHPOBAHHBIX BaHAIIUEM,
6opom u hocopom.
3HaTh Kraccudukauuro aureiiHoro I[IpumepHbIii nepeyeHb Jlutelinoe
MPOU3BOJICTBA, CHIEINANIBHBIE BUJIBI BOIPOCOB JIUIsI IK3aMeHa: MIPOU3BOJICTBO

JIMTHSI, @ TAK)KE KaXK/AbIH 3Tall B
TEXHOJIOTHYECKOI CXeMe JINThS B
pa3oBylo necuanyo Gopmy

Knaccudukarus mTuTefHOro IpOU3BOCTBA.

—  OOmas TexHOJIOrHYecKas cXeMa IPOU3BOICTBA OTINBOK.

—  JlureliHas OCHACTKA U MOJIE€JIbHBIA KOMIUIEKT.

—  dopMoBouHBIE MaTepualibl U cMecH. OOIIas XapakTepucTHKa GOPMOBOYHBIX CMECEH, UX OCHOBHBIC
TEXHOJIOTHYECKHEe U paboune CBOMCTBA.

—  DopMOBOUHbIE MECKH, UX KIacCH(UKAIIKS.

—  Caasyromue, ux Kiaccuukaus 00JacTu IPUMCHEHUS.

—  Jlob6aBku B cMecu. [IpoTuBOIIpUTapHBIC TOKPHITHS.

—  Crep)KHEBBIE CMECH, UX OCOOCHHOCTH.

—  TexHosormyeckuii npoliecc NMpUroToBiieHNs: cMeceil. OCHOBHOE 00Opy/i0BaHKE, IPUMEHSEMOE JUIs
MPUTOTOBIICHUS U TPAHCIIOPTHPOBKH (DOPMOBOYHBIX MaTEPHAIOB M CMECCH.

—  Meroas! M3roTOBJICHUS JIMTEHHBIX Gopm. Kitaccudukanus cioco6oB HopMOBKH.

—  Pyunas ¢popmoBka.

—  MammnHas GopMoBKa.

—  MsrotoBnenue GopM Ha aBTOMAaTHUECKUX (POPMOBOYHBIX JIMHHSAX.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
—  besomouHas aBToMaTHyeckas pOpMOBKa.
—  YIUIOTHEHHE CMECH IPECCOBAHUEM.
—  YIUIOTHEHHE CMECH BCTPAXUBAHHEM
—  YIUIOTHEHHE CMECH IIECKOMETOM.
—  HmmynscHas GopMOBKa.
—  YIDIOTHEHHE CMECH MHOTOILTYH)KEPHO rOJIOBKOH 1 auadparMoit
—  TleckomyBHBIH B IECKOCTPEIHHBIA CITOCOOB! YITIOTHEHHSI CMECH.
YMmets OTIMYATE TUTYIO 3aTOTOBKY OT JIETAJIeH, JlabopaTopHble 3aHATHUSA 110 TEME:
HOJIy4EHHBIX APYTUMHU METOJaMH, «Bunsl pyaHoit hopMOBKI»
BEIOpATH BUI PYIHOU (POPMOBKH ISt
M3rOTOBIICHUS POPMBI, BEIOPATH
TUIOCKOCTh pa3beMa MOJICITH U (hOPMBI
Bnaners Crnioco06amMu OLIEHKH T'OJTHOCTH OTJINBOK, Pemenne KOMILUIEKCHBIX 3a/1a4
npodeCCHOHANBHBIM SI3BIKOM JIUTEHHOTO | [Ipumep KomniekcHou 3a0ayu.
MPOU3BOICTBA, BO3MOKHOCTBIO [To mpensioxeHHOM OTIMBKY NPEICTaBUTh TEXHOJOTUYECKHUM MPOLECC JIUThS B PA30BYIO NIECUAHYIO
MEXIUCLHUINIMHAPHOTO IPUMEHEHUS hopmy
MOJIYYEHHBIX 3HAaHUHI
3HaTh OCHOBHBIC MOHATHA, Kilaccubuxanuio U | Ilpumepnvie meopemuueckue 6onpocol: [TpousBoxacTBO
CIIoco0bI IPOU3BOACTBA (heppoCIIaBOB —  Ponb deppociutaBHOro MpOU3BOICTBA B METALUTYPIHH. (deppociuiaBos
— Knaccuduxanus crioco60B mpon3BoCTBa (heppOoCILIaBoB.
—  llIuxTOBBIC MaTEpHAIIBI, UCIIOJIB3yEMbIC B IPOU3BOACTBE (HeppPOCILIABOB.
—  IIpou3BOICTBO YIIepOIUCTOro (heppoMapraHiia.
—  IIpon3BOICTBO HU3KOYIIIEPOAUCTOrO (heppoMaprasia.
—  TIpoM3BOICTBO METAIMYECKOTO MapraHIa.
—  IIpousBouctBo deppoxpoma.
—  IIpou3BoACTBO HU3KOYTIEPOAUCTOrO (heppoxpoma.
— TIpousBojactso peppoBaHaus.
— TIpousBojacTBO heppocHIHIus.
— TIpousBojcTBO heppoHUKETISL.
Ymerh COBEPIICHCTBOBATh HABHIKH, IIEPEHOCUTH | IIpumephsle npakmuueckue 3a0anus:

pe3ynpTaTel B 00NacTb MaTepHAIBHO-
IIPAKTHUYECKOH, TEXHUUYECKOH
JIeSATENBHOCTH

CoCTaBUTh TEXHOJIOTHYECKYIO MOCIE0BATEIFHOCTS MPOM3BOJICTBA YTIEPOIUCTOTO (peppomapraHiia
C YKa3aHHEeM HCIOIb3yeMOoro 000pyI0BaHUS

Onpenenuts THIBI (heppOCIIIaBOB MO MPEACTABISHHBIM 00pa3iam

Onucath TEXHOJIOTHIO NPOM3BOACTBA (heppocCIuIaBa 10 MPEeACTaBICHHOM cxeMe. JaTh paciudpoBKy
MO3ULHUH.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMIIETEHI[UU MPOTrPaMMEBI
Bnaners CIOCOOHOCTBIO A0CTPAKTHO MBICIHUTB, 3ajanusl HA pelIeHue 3a1a4 U3 NpoeCcCUOHATBHOM 00IacTH
aHaJIM3UPOBATh, CHCTEMATU3UPOBATh —  OnpenenuThb pa3invus B TEXHOJIOTHSIX MPOU3BOICTBA YIIIEPOJAUCTOTO, HU3KOYTIEPOAUCTOTO U
nosydaemyro nHdpopmanuio MeTainieckoro (eppomapratia
—  Onwmcatp pa3iauvus B TEXHOJIOTHSIX MPOU3BOICTBA OOBIMHOTO U HU3KOYTIIEPOAUCTOTO (heppoxpoma
— Ilo npencraBieHHOMY XMMHUYECKOTO aHATU3Y (eppocIuiaBa ONpeaeauTh ero Tuil. JlaTh pa3BepHyTOe
00BsACHEHUE.
3HaTh TloHsTHs aHANKM3a U CUHTE3a TeopeTHuecKue BOMPOCHI: Beenenue B
MPUMEHUTENBHO K METAJLTypPTUUECKOMY . CTpyKTypa MEeTaIUTypru4eCKuX MPeIpHsTHA. HArpaBJeHUEe

HanpasneHn0. OCHOBBI IIPOU3BOACTBA
yyryHa u crau. OcoOeHHOCTH
COBPEMEHHBIX arpe€raTtoB u TEXHOJIOTUH
CTaJICIUIABIUIBHOTO IPONU3BO/ICTRA.
I/IHHOBaHHOHHLIe TEXHOJIOTUHU B
CTaJeIUIaBUIBHOM IIPOU3BOJICTBE.
OCHOBBI IIPOKATHOTO M METU3HOTO
npomsBozacTBa. OcobeHHOCTH
COBPEMEHHBIX arperaroB M TeXHOJIOTHH

MMPOKAaTHOI'O U METU3HOI'O MPOU3BOACTBA.

I/IHHOBaLII/IOHHLIG TCXHOJIOTHHU B

IMPOKAaTHOM U METU3HOM ITPOU3BOACTBAX.

0N LN AW

Ne)

. IIpouiecc BeIIIaBKK 4yryHa B JJOMEHHOM I1E€YHU.

. IIpon3BOJICTBO CTaIM B KUCIOPOAHOM KOHBEpTEpE.

. IIpon3BOJCTBO CTaNM B 3JIEKTPOCTANCIUIABUIBHOMN MTEUH.

. Buzpl craneil no Ha3HAYEHUIO U XUMUYECKOMY COCTaBYy.

. PazHoBugHOCTH TiporieccoB OM/JI 1 copTaMeHT MOTyYaeMbIX U3/,
. OcoOeHHOCTH yIpYyTo U IIACTUYECKOH 1 AehopMaIiiy MeTasa.

. PazHoBHIHOCTH IpoLiecca MPOKATKH.

. TexHonornyeckrue cxembl IPOU3BOACTBA MIPOKATA.

. CocTaB, KOMIIOHOBKa 1 OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX MPOKATHBIX CTAHOB.
. lHHOBaMyu B ITPOKaTHOM NPOM3BOACTBE.

. JIuteliHO-IpOKaTHBIE arperarsl.

. BormoumiipHOE IPOM3BOCTBO M OCHOBHBIE BUIBI METH30B.

. TexHOIOrMYECKHE CXEMBI METH3HOTO MIPOM3BOJICTBRA.

. [IpeccoBanue MeTaIIOB 1 OCHOBHBIE BH/IBI TIPECCOBAHHBIX U3AEIIHIA.

. TexHonmorn4eckue cxembl IPECCOBOr0O MPOU3BOACTBA.

. KoBka, mrraMnoBka 1 OCHOBHBIE BUIBI KOBAHBIX (IITAMIIOBAHHBIX) M3/IEIIHH.

. TexHoOTMYECKHE CXEMBI Ky3HEUHO-IIITAMIIOBOYHOTO MPOM3BO/ICTBA.

. IIpon3BoacTBO TPYO pa3IMuHOrO Ha3HAYECHUSL.

. IloHsiTHE O MOPOLIKOBON METAILITYPriUl U OCHOBHBIE BUBI MU3EIUN U3 METAITMYECKUX HOPOIIKOB.
. Coco0bl 1 cXeMBbl IT0JTyYEeHHs] IBETHBIX METAJIJIOB.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
YmeTs JlaBaTh XapaKTepHCTUKY OCHOBHBIM IIpakTHyeckue 3a1aHus:
METaJUTyprH4ecKUM MpolieccaMm. — JlaTh XapaKTepUCTHUKY MPOLECCY BBIIUIABKH YyT'yHa B JOMEHHOH Me4H.
Bb1nensTh riaBHbIC 1 BTOPOCTCIICHHBIC — JlaTb XapaKkTEepUCTHUKY MPOLECCY MPOU3BOICTBA CTAIM B KUCIOPOJAHOM KOHBEPTEDE.
SIEMEHTBI METATyPrU4eCKOro mponecca | —  JlaTp XapaKTEepUCTHKY IPOLIECCY MPOU3BOACTBA CTAH B AJIEKTPOCTAICTUIABIIILHOMN ITEUH.
Ha OcHOBE MX aHanm3a. 06o0MmaTh —  JlaTb XapakTEpUCTUKY MPOLECCY IPOKATKH.
PasIHBIC CXCMBI METAJLTYpPrUCCKIX —  JlaTh XapaKTepUCTHKY JUTEHHO-TIPOKATHEIM arperaTam.
TpOLECCOB Ha OCHOBE MX CHHTE3A. — JlaTh XapaKkTepUCTHKY BOJIOYHIBHOMY IPOU3BOJICTBY.
— JlaTh XapaKTepUCTHUKY MPOLECCY MPECCOBAHMS METAJIIOB.
— JlaTh XapaKTepUCTHUKY NPOLIECCOB KOBKH, IITAMIIOBKH.
— JlaTh XapaKTepUCTHUKY NPOLIECCY IPOU3BOACTBA TPYO Pa3IUUHOTO HA3HAUCHHUS.
— JlaTh XapaKTepUCTHUKY MpolieccaM MOPOLIKOBOI METaJUTypIrHH.
— JlaTh XapaKTepUCTHUKY MpolieccaM MOIYIEeHUS [IBETHBIX METAJIIOB.
— IlpoBeneHue aHamu3a METALTYPTUYECKOTO MPOIECCa C BBIIEICHHEM INIAaBHBIX M BTOPOCTENEHHBIX
3JIEMEHTOB.
— IlpoBenenue cMHTE3a METATYPIrHYECKUX IPOLECCOB C 0000IIEHUEM UX PA3IHIHBIX CXEM.
Bnaners CrocoOHOCTBIO COCTABISTH 0030PHBIE — 3ajaHus Ha penIeHHUe 3a1a4 U3 MPOopecCHOHATBHON 00IacTi
pedepaTsbl 110 METaTypruvecKoi — CocraBnenue 0030pHBIX OKIIAJOB-TIPE3CHTALNI IO METAJUTyPrHYecKON HAINpaBICHHOCTH Ha
HaHpaBJ’IeHHOCTI/I Ha OCHOBC aHaJIn3a U OCHOBE aHaJIu3a u CUHTE3Aa.
cuHTe3a. HaBBIKaMM MOATOTOBKM 5CCE MO | —  [JoAroToBKa 3CCe 10 HAYYHO-TEXHUUIECKOH PodIeMaTHKe.
Hay4HO-TEXHMYECKOIi MPOOIEeMaTHKE. —  Hanmcanue pykoruiceit HayqHBIX CTaTei 10 METAIUTYPrHIeCKON TEMAaTHKe.
HaBrikamu HamucaHus pykomnucen
HAYYHBIX CTaTeH 10 METaJUTyprHYECKON
TEMaTHKe.
3HaTh [TonsiTust aHanu3a U CUHTE3a Teopemuueckue onpocul: Bgenenue B
MIPUMEHHUTEIBHO K METaJLTyprHUeCKOn . [loHATHS aHAIN3a M CHHTE3a MPUMEHHUTEIBHO K METAJUTYPTrUUeCKON CIIeHaTbHOCTH. CHeNHaNTbHOCTh

crienranbHOCTH. OCHOBBI TIPOM3BO/ICTBA
gyryHa u craiau. Oco6eHHOCTH
COBPEMEHHBIX arpe€raTtoB u TEXHOJIOTUH
CTaNICTIaBUIIBHOTO MTPOU3BOICTRA.
VIHHOBalIMOHHBIE TEXHOJIOTUH B
CTaJIeIIaBUIIbHOM MTPOU3BO/ICTBE.
OCHOBBI MPOKATHOT'O X METU3HOTO
npousBoscTBa. OCOOCHHOCTH
COBPEMEHHBIX arperaTtoB M TEXHOJOTHI
MPOKATHOTO MPOU3BOJICTBA.
I/IHHOBaHI/IOHHI)Ie TEXHOJIOTUHU B
TPOKATHOM TMPOU3BOJICTBE.

. CTpyKTypa MeTaJuTyprudecKiX MpeapUaTHIL.
. IIpouiecc BbIIIaBKU 4yryHa B JJOMEHHOM €Y.

. TIpOM3BOICTBO CTAH B JIEKTPOCTANICTUIABHIBHOMN MEYH.

1
2
3
4. IIpon3BOACTBO CTAJH B KMCIOPOAHOM KOHBEpTEpE.
5
6

. Buppl craneil no Ha3HaYEHUIO U XUMHUYECKOMY COCTaBY.
7. CyIHOCTb arjloMepalnroHHOT0 Ipouecca.
8.YerpoiicTBo 1 paboTa KOHBEHEPHOH arjioMepannoHHON MaIIUHBL.
9.V nanenue BpeAHbIX IpUMeCE IIPU arjioMepalnuu.
10.TpeboBaHus K TOIUIMBY TOMEHHOM TUIaBKH U BHIBI €T0.
11.CymHOCTh mpotiecca KOKCOBaHUSI KaMeHHBIX yriieh. Ob1ee ycTporHcTBO 1 paboTa KOKCOBOM OaTapeu.
12.T'openne yriepoaa y ¢pypM U COCTaB rasa mo JuimHe pypMeHHOro oudara. Mi3MeHeHne cocTaBa rasa mo
BBICOTE IEYH.
13.IIpoTHBOTOK MaTepHaJIOB M ra30B B JOMEHHOH neun. [IpruamnHbI OmycKaHusl MaTepHajIoB B JOMEHHOM




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIMETCHITHH MPOTrPaMMEBI
MeYH.
YmeTpb JlaBaTh XapaKTepPHCTUKY OCHOBHBIM Ipaxmuueckue 3a0anus:
METaJUTypTHIECKIM IPOIIeccaM. JlaTb XapaKTepUCTHKY MPOIECCY BBHIIUIABKH YyTYHA B JOMEHHOM MEUH.
BIJICIIAATH TJIABHBIC U BTOPOCTCIICHHEIC aTh XapaKTCPUCTHKY IPOLIECCY IMPOU3BOACTBA CTAH B KHCIOPOJTHOM KOHBEPTEPE.
B
3JIEMEHTHI MeTaJUTypruyecKoro npormecca | JlaTh XapaKTepUCTHKY MPOLIECCY MPOU3BOJCTBA CTAIHU B ANEKTPOCTAJICTIaBIIIBHON TeYH.
Ha OCHOBe MX aHaiu3a. O000maTh JlaTh XapakTepHCTUKY IIpOIiecCy MPOKATKH.
A3JIMYHBIC CXEMbI MCTAJITTYPIrUYCCKUX aTh XapaKTEPUCTUKY JUTECHHO-IIPOKATHBIM arperaTam.
y
MIPOIIECCOB HAa OCHOBE X CHHTE3a. JlaTh XapaKkTepUCTUKY BOJIOYMIBHOMY IPOU3BOJACTBY.
JlaTh XapakTepUCTUKY MpOIecCy MPECCOBaHUS METAJIIOB.
JlaTh XapakTepucTUKy MPOIECCOB KOBKH, IITAMITIOBKH.
JlaTb XapaKTepUCTUKY MPOIecCy MPOU3BOICTBA TPYO Pa3IMIHOTO Ha3HAUCHUS.
JlaTb XapaKTepUCTUKY IIpoIieccaM MOPOIIKOBOW METaJLTypTUH.
JlaTb XapaKTepUCTHKY MpoIleccaM MOITyIeHHUS [IBETHHIX METAJUIOB.
[IpoBenenue aHaM3a METALUTYPTUIECKOTO TPOIIECcca ¢ BBIICICHIEM TIaBHBIX M BTOPOCTEIICHHBIX
3JIEMEHTOB.
[IpoBeneHe cHHTE3a METAJUTYPTHYESCKIX IPOIIECCOB C 000OMICHHEM HX Pa3IMIHBIX CXEM.
Brnanets CtocoOHOCTBIO COCTABIIATH 0030PHEIC
e(epaTsl 0 CIIEeUATEHOCTH .
21\2)6 TI; [ qeu HBIX META/LIOB Ha 3amaHust Ha pelIeHne 3a1ad U3 NpodecCHOHATEHON 00JIACTH:
yp p Cocrapienne 0030pHBIX TOKIaI0B-TIpe3eHTalnil o TeMe «Cnocobsl npoussodcmea uyeyna u cmaiu» Ha
OCHOBE aHaJIN3a M cuHTe3a. HaBpikamu
HOAFOTOBKH HCCE O HAYHHO OCHOBE aHAJIN3a ¥ CHHTE3A.
TeXHIUECKOI DO 6neMng<e Hapbikamu [ToaroroBka scce Mo HAyYHO-TEXHUYECKOH MpobIemMaTuke.
P N ) N Hanucanue pykonucell Hay4HbIX CTaTell 110 METaJLIypruueCKON TEMaTUKE.
HalMCaHUs PYKOIMUCEN HAYYHBIX CTAaTCU
10 METAJUTYPrHYECKON TEeMaTHKe.
3HaTh B3aMMOCBS3b MEXKYy UCTOPUIECKUM Ilepeuensv meopemuueckux 60npocog K 3auemy:

3TAIOM U MPHUMEHSEMBIMU MaTEPUAIAMHU,
JIOCTOMHCTBA ¥ HEAOCTATKHU
METaJUTyprHYECKHX IIPOIIECCOB Ha
OTIpPEICIICHHBIX dTalax Pa3BUTHS
YeIIOBEUCCTBA; PUHIIHITEL BEIOOpA
KOHCTPYKIIMOHHBIX MAaTEPUAIIOB B
3aBHCUMOCTH OT 0COOEHHOCTEN
OMPEIEIIEHHOT0 HCTOPHUYECKOTO MEPHOIa

— PoJsib HAyKW ¥ TEXHUKHU B pa3BUTHH OOIIECTBA.

— IlpuHuunel nepuoAu3alUy HAayKd U TeXHUKU. OCHOBHBIE MPOTUBOPEUYHUS U 3aKOHOMEPHOCTU B
Pa3BUTHUU HAYKH U TEXHUKHU.

— Mexanuka U. HetoToHa. 3aKOH BCEMUPHOTO TATOTEHUS. CYIIHOCTD U UCTOPHS OTKPBITHUSI.

— IIpennocbulky BOSHUKHOBEHHSI TEXHUUECKUX HaYK.

— OOmas xapakTepUCTHKA NPOMBIIIIEHHOTO M TeXHUYecKoro nepesopora koHna X VIII — nagana XIX
B.

— TlepcrieKTHBBI pa3BUTHS METAIUTYPTUUYECKOM OTPACITH)Y

Hcropus metaiypruu




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— Bsaumocssa3p Hayku u TexHuKU. [IpeBpalneHne Hayky B IPOU3BOJUTENbHYIO cUy. OCHOBHBIE
HaNpaBJIeHUs HAyYHO-TEXHUUECKOTro Iporpecca
YmeTs aQHAJIM3UPOBATh X0 UCTOPUUIECKOTO Ilepeuens mem ona npezenmavuu:
pa3BuTHs 00IIECTBA M IPUMEHEHUS — Benukue yueHsie aHTHUHOCTH: ApucToTens, ApxumMen, Eskmun, [ITonemeit.
METAJLTYPIrHYECKHX TEXHOJIOTHH; Ha — Baxneiinme oTkpreiTis CpeTHEBEKOBBS B 00JIaCTH HAYKU M TEXHUKU. AJTXUMISL.
OCHOBC aHaJIM3a HAYYHOM JINTEPATYPbI — Omnoxa Bospoxaenns, o0mmas XxapakTeprcTHKa M €CTECTBEHHO-HAYYHBIC JOCTIDKEHIS.
CaMOCTOATEIBHO ONPECIIITE YPOBCHD — Hcroprueckas EHHOCTh HJIEH M JOCTHKEHHI YIEHBIX CPETHEBEKOBBS 1 STI0XH Bo3pokaeHns B
Pa3BHTHS METATLTYPTHYECKON OTPACTH HA | oG11acTH eCTECTBEHHBIX HAYK.
OTarax NCTOPUICECKOro pasBUTHA, — TexHuka BO BpeMeHa aHTHYHOCTH. OOI1as XapaKTepuCTHKA
apryMEHTHPOBAHO J0Ka3bIBaTh
JIOCTOMHCTBA U HEJIOCTATKU METAJUIOB U
CIUIaBOB Ha 3Talax UCTOPHUYECKOTO
pa3BUTHA YeJIOBEYECTBA
Buagers [IPAKTUYECKUMHU HAaBbIKAMU Ilepeuens 3a0anuil K cemunapam:
CaMOCTOSITENbHON pa3paboTKU U —  IToyemy MarauToropck Ha3bIBalOT «CTajdbHOE cepaie PoaguHbi»?
HCIIOJIb30BAHHS HAYYHO-TEXHUUCCKOH —  Joxaxure MI'TY — Ky3HUIIa METAJULyprU4eCKUX KaIpOB
JIUTEPaTypbl B 06/IACTH METAILYPrUK — Jlokaxure: He Bce BeliecTBa MOTYT CIYXKHTh MAaT€pUaOM [Jis 4EJIOBEKa [Js IOJIy4YeHUs
HEOOXONMBIX €My BelleH.
— Krnaccudukanms Metaurypru4ecKux npeanpusTHiA.
—  Muctrnueckoe uncno 7
3HaTh B3aMMOCBA3b MEXKy Pa3sBUTHEM — Ilepeuens meopemuueckux 60npocog 01 NOOZOMOEKU K 3auemy: Hcropus TexHuku
00LIECTBA ¥ YPOBHEM Pa3BUTHs TEXHUKH; | [IpuHuMIBI NEpUOAN3aLMY HAYKH U TEXHUKH.
HalIpaBJICHUA PA3BUTHA TEXHUKH U —  OcHOBHbBIE IPOTUBOPEUMS U 3aKOHOMEPHOCTH B PA3BUTHUU HAYKH U TEXHUKH.
TEXHOJIOTHIi HA COBPEMEHHOM dTare —  Texuuka Bo BpeMeHa aHTHIHOCTH. OOIIas XapaKTepUCTHKA.
—  @unocodcekue n HaTypduIrocopckne Haen cpeTHEeBEKOBbS.
—  Baxneiimue otkpriTus CpeJHEBEKOBBS B 00J1aCTH HAYKH M TEXHUKH.
—  Mcropuueckass NEHHOCTb MIEH U JAOCTHXKEHHUH YYEHBIX CPEAHEBEKOBbS W 310Xu Bospoxienus B
00J1aCTH €CTECTBEHHBIX HayK.
— . CBsI3b PEBOJIIONMH COIMAJIBHOIN M PEBOJIONNH HAYIHOH (Ha mpumepe pa3BuTus pusuku B XVI —
XVII BB.).
— . OcHOBHBIE uepThl, XapakTepusyroue Hayky X VI—XVII Bs.
— Ilpeanocbulky BO3HUKHOBEHHSI TEXHUUECKUX HAYK.
—  OOmas xapakTepucTHKa NPOMBIIUICHHOTO ¥ TeXHUUYecKoro nepeBopota konna X VIII — nayana XIX
B.
— BzaumocBsa3p Hayku U TexHUKH. [IpeBpalieHue HayKd B INPOU3BOAUTENBHYIO cuily. OCHOBHbIE
HalpaBJIeHUs] HAYYHO-TEXHUUECKOTO Mporpecca.
YmeTs aHAJIM3UPOBATh YPOBEHb PA3BUTUS Ilepeuenv mem 014 npesenmayuu




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUH IpOrpaMMBbl
TEXHUKU Ha Pa3IM4YHbIX JTarax — HWorann Kemnep: Ouorpadgus M OCHOBHBIE HayuHble JocTibkeHUs. Poip 3akoHoB Kertepa B
HCTOPUYECKOT0 Pa3BUTUSA OOIECTBA; 9KCIEPUMEHTAIBHOM NOATBEepKIeHUH Teopun KonepHuka.
apryMEeHTHPOBAHO JIOKa3bIBATh — Mexanuka WM. HproTona. 3akoH BceMUpHOTo TAroteHus. CyIHOCTb U UCTOPUS OTKPBITHS.
AOCTHHCHHC ONPCE/ICIICHHOTO ypOBHS — M. B. JlomoHocoB. buorpadus m HampaBieHHs HaydHBIX ucciepoBaHmii. M. B. JlomoHOCOB H
pa3sBUTHA TEXHUKU B ONPENEICHHBIN npocBeinenne B Poccun.
MCTOPHYCCKUI TIEPUOJL PA3BUTHS —  Pycckue u coBerckue pusukn — naypeatsl HoGemeBCkux mpeMuii.
obuectsa — A DHHIITEHH U TEOpHUs. U3ITyYEHHS.
—  JIx. K. MakcBenn u cratuctuyeckas pusnka.
—  JIx. 'n66c. ['naBHBIe Hay4HBIE TOCTHKEHUSL.
Bnagets MPaKTUYECKUMU HaBbIKAMH Ilepeuens 3a0anuil k cemunapam:
CaMOCTOSITENLHON pa3paboTKU U — My3seit ucTopuu BEIYHCIUTENbHON TeXHUKH (MoCKBa)
WCII0JIb30BaHMs HAYYHO-TEXHUUECKOU — Tlomurexuuueckuii Mmyseit (MockBa)
JIUTEPaTypBl B 06/IACTH HCTOPHH —  Myzeit «aTtemnexrycy (Y da)
TEXHUKHU
3HaTh — OCHOBHBIE 3aKkoHOMepHOCTH | [lepeuens meopemuueckux 6onpocos Teopus u TexHOIOTUA
XUMHUUYECKHX U (QU3UKO-XUMHYECKUX | — Omnucath TpeOOBaHMS JOMEHIIUKOB, IPEAbSIBIIEMBIX K Ka4eCTBY arjioMepaTa U OKaThIIICH. OKYCKOBaHH: JKCJIC3HBIX
poneccos; — Ilepeuncnurh KOMIIOHEHTHI — arjIOMEPAalMOHHON IMIUMXTHL. YKa3aTbe LEdb BBOJA M KPYIHOCTb | PYX
—  0coOeHHOCTH IIPOLIECCOB Ka)KJJOr0 KOMIIOHEHTA.
OKYCKOBaHHUs JKEJIE30PYAHBIX | —  Omucarh ATambl MOATOTOBKA arjOMEpalliOHHON IMUXTHL K crieKaHUi0. OOBICHUTH LENb KaXI0TO
MaTepHUaos; JTamna. YKa3arh HCIOJIb3yeMoe 000pyJOBaHHE.
— TOKa3aTelu KadeCcTBa HCXOMHOTO | — OnucaTb pa3auyuus B TEXHOJOTHSIX OKYCKOBAHMS JKEJIE3HBIX Pyl U KOHLIEHTPATOB.
ChIpbi u OKYCKOBAaHHBIX | —  (CoOCTaBUTb TEXHOJOTMYECKYIO IOCIIEN0BATEIbHOCTh IMOATOTOBKH >KEJNE3HBIX PyA K JIOMEHHOU
MaTepuaioB IUIaBKE.
— Omnucath BIUSIHHE OCHOBHOCTH ariomMepaTa Ha ero Ka4ecTBO.
—  OnucaTh TEXHOJOTHIO MTPOU3BOJICTBA CHIPBIX OKATHINMIEH. YKa3aTh UCTIOJb3yeMoe 000pya0BaHue.
—  OOBSICHUTH TEXHOJOTHIO 00KHTra OKATHIIIeH. YKa3aTh UCIOIb3yeMOe 000pyI0BaHHUE.
—  VYkasarb pa3nauuus CBOICTB arjioMepara U OKaThIIIEH.
—  CnocoObl OBBINIIEHHUS Ka4ecTBa arjaoMepara.
— Texnonorunueckas 1ieno4ka NpoU3BOJCTBA arjloMepara U OKATHIIIEH.
YMmers — paccudTBIBATE M  aAHAJIM3MPOBaTh | IIpMMEpHBIC NPAKTHYECKHE 33 JaHUSA

—  OCYILIECTBISTh

—  OCYULIECTBJISATh

XUMHUYECKHEe M (PHU3NKO-XMMHUYECKHE
MPOLIECCHI;

OLICHKY  KayecTBa
CBIpbs, MOJIyIIPOAYKTOB U TI'OTOBOIO
IIPOJYKTa 1o pe3ynbraram
Ja00PaTOPHBIX AaHATIU30B
aHanmm3
TOTOBOM NPOyKIUU

KadyeCTBa

ITo peACTaBIICHHOMY XUMUYCCKOMY COCTAaBYy ONCPCAUTH TUIT JKPC u onieHHTBH €ro 1o Tp€60BaHI/I$IM
JOMCHIIIMKaM. I[aTL PEKOMCHAIINH.

Fe FeO S P Ca0 SiO, Al,O4 MgO ILILIT Kpyi
MM

62 2,3 0,05 0,1 2,5 5,1 14 0,8 0 1-20

Fe FeO S P CaO SiO, Al,O; MgO ILILIT Kpyi
MM
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| 56 | 102 [ 005 [ 02 [ 75 | 21 | 64 | 23 | 0 | 1-20

OnpenenuTts THITH (PIFOCOB MO MPEICTABICHHBIM 00pa3namM
O1eHNUTh COCTaB M KauecTBO LIJIaKa MO MPEJCTaBICHHBIM 00pa3iam.
OnpenenuTs THIBI JKEJIE3HBIX Py [0 NPEICTaBICHHBIM 00pa3laM.

Bnagets

TEXHOJIOTHEH
arjoMepara u

Teopuei 5
TIPOU3BO/ICTBA
OKAaTHIIIECH;

HaBbIKAMHU  TOJyYEHUS
HaJIJISKAIIETO Ka4yecTBa

MPOAYKTa

HpI/IMepHI)Ie MPaKTUICCKUC 3aIaHns

OOBSACHUTH TEXHOJIOTHIO TIPpOU3BOJACTBA arjioMepara C ,HO6aBKOI71 K arjiomuxTe J0JJOMHTA KaK
crioco0a MOBHIIIICHUS KaueCTBa arjioMepara.

Omnucath BIUSHHAE OCHOBHOCTH arjioMmepara Ha €ro Ka4eCTBo.

OOBSICHUTH TEXHOJIOTHIO MpeABApUTECIILHOTO NOAOIPEBA HNINXTHI KaK crroco0a MOBEIIIEHUS KaueCTBa
arjioMepara u I/IHTCHCI/I(I)I/IKaL[I/II/I arJIOMEpalMOHHOT' O IpoLecca.

OOBSICHUTH TEXHOJIOTHIO ﬂByXCJ’IOﬁHOFO CIIEKaHUs KaK CI1oco0a IMOBLIIIEHHUS KaueCTBa arjioMepara.

OOBSICHUTH TEXHOJOTHIO TEPMOOOPAOOTKH arjocreka Kak crioco0a MOBBIMICHHUS KAYeCTBa
aryoMepara.

OOBSACHUTH BIHMSHUC (1)330B01"O COCTaBa arjoMepara Ha €ro Npo4HOCTb

3HaTh

BUbI TCXHOI'CHHBIX OTXO010B
TOPHOIIPOMBIIIICHHBIX PETHOHOB;
TEPMHUHOJIOTUIO u OCHOBHBIC
IIOHATHUA, OTHOCAIIHECA K
TCXHOI'CHHBIM OTXOJaM

IIpumepHbIe TeopeTHYECKHE BOMPOCHI:

OreHKa 9KOJIOTHYECKON OMACHOCTH TOKCHYHBIX OTXOJOB U CIIOCOOBI 0OpAIeHHUs C HUMHU.

OTX0/bl KaK BTOPHYHBIC MIHEPAIIbHBIE PECYPCHI.

OCHOBHBIE BHIBI OTXOJI0B TOPHO-JOOBIYHBIX IIPOM3BOJICTB H CIOCOOBI 00palIeHHs ¢ HUMH.
Knaccugukarust 0TX010B M0 arperaTHOMY COCTOSIHHUIO, 110 YCTOHYHUBOCTH.

Krnaccudukanuys 0TX0/10B IO CTENEHU OMAaCHOCTH.

Knaccugukarust 0TX00B MO MPUIMHE IPOUCKO0XKICHHUS.

Knaccer omacHOCTH OTXO/IOB.

Knaccugukarust 0Tx010B JOOBIYHBIX IIPOU3BOACTB.

YT0 Takoe TEXHOT'CHHBIC MECTOPOXKACHU?

Yro Takoe BTOPUYHOE MAaTEPHAILHOE CHIPbE.

MeTo/1bI XpaHEHHs! OTXOJI0B NPOMBILIIICHHOCTH.

JaTp onpenenaeHus 1 0XapaKTepU30BaTh: TEPPUKOH, OTBAJI, XBOCTOXPaHIIULIE.

OOBeM 1 OPSIOK IIPOBEICHHUS JIAOOPATOPHBIX MCCIIEIOBAHUHI POMBIIIJICHHBIX OTXO0JIOB.
Oco0eHHOCTH MTPOU3BOICTBEHHOT'O KOHTPOJISL [IPH OCYILECTBICHUH OTACIBHBIX BUIOB JESITENILHOCTH
B c(hepe obparieHus ¢ MPOMBIIIIICHHBIMU OTX0JaMH.

Kpurepun oTHeceHHs OINACHBIX OTXOAOB K KJlacCaM OMACHOCTH JUIS OKpYIKalouleld MpPHPOIHON
Cpeapl.

JlunensupoBanue B 001acT 0OpaIeHus: C OTXOAaMH.

[MepBuuHas oTUETHAS JOKYMEHTALMSI IPU 0OPAIIEHHH C OTXO/IaMH.

I"ocynapcTBEHHBIH KOHTPOJIb TPOM3BOIMMBI B 00JIaCTH 00paIIeHHs C OTXOaMHU.

VYMmeTh

OLICHUTH XapakTep BIIMAHUSA

IIpumepHbIe NpaKTHYECKHE 3aJaHHS:

TexXHOTeHHBIE pecypChl
TOPHOIPOMBIIIJICHHBIX
pPETHOHOB




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
9JIEMEHT 00pazoBaTenbHOM
KOMITETEHIIUH MpOorpaMMBbl
TEXHOT€HHBIX OTXOJ0B Ha | 1. Ilo mpencTaBineHHON cxeMe ONpeaesIuTh CTETNIeHb OaCHOCTH OTXOJI0B
OKPYKAIOIIYIO CPEy TS
- HOIJIEPKUBATh 3aJaHHBIC 3HAYCHUS | "
TEXHOJIOTHYECKHUX ITapaMEeTPOB : _ ' :
-
2. Ilo mpencraBieHHON CXEMe ONPENENIUTh CTENICHb OMIACHOCTH OTXOJ0B M ONIPEAEIHTh
TEXHOJIOTMYECKHE TTapaMeTphl IepepaboTKu
Buaners - OPHHOMUIIAMHA aHaJIM3a BumoB | — IIpuMmepHbIe 3a1anHust Ha pelIeHHe 3a/1a9 U3 MPOPEeCCHOHATBHON 00IacTH
TEXHOT€HHBIX PECYPCOB 1. Tlo npencraBieHHOH cxeMe OOBICHUTH KIACCU(PHUKAIMIO TEXHOTEHHBIX MECTOPOXKICHUI.
— METOaaMu OILICHKH KayeCcTB u Ena e MEHUHA TEXH O REHER
o HMECTUROmMEEHER
CBOMCTB TEXHOI'CHHBIX PECYPCOB Trne: e e ]
2. Tlo npexacraBneHHO# (oTorpaduu ONpeAeIuTh BHUA TEXHOI€HHBIX OTXOJOB, OLIEHHTh KauecTBO U
CBOMCTBA, ONPEIEIIHUTh COCO0 MepepadboTku
3HaTh ITonsTus a”aan3a H cunresa | Ilepeuens meopemuueckux 60npocos K 3auemy ¢ OYeHKou: BelinnaBka cranu B

MPUMEHUTENFHO K METaJNypruiecKoMy
HaIlpaBJICHNIO, B YAaCTHOCTH K BOIpPOCaM
MIPOU3BOJCTBA CTAJIM B KHUCIOPOIHBIX

- COBpeMeHHOe COCTOSAHUE KOHBEPTCPHOI'O MPOMU3BOJACTBA CTAJIA.
— OCHOBHBIE 2JIEMEHTEI KOHCTPYKIIUU KUCJIOPOAHOT'O KOHBEPTCPA.

KOHBepTepax
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koHBepTepax.  OCHOBHBIE  pEaKIHH,
MPOTEKAOIIHe B KHCJIOPOZHOM
KOHBEPTEpE MpH  BBIUIABKE  CTAJIM.
OcoberHocTH  pabOTBI  COBPEMEHHBIX
KOHBEPTEPOB u TEXHOJIOTUI
CTaJICIUIaBHIIBHOTO MIPOU3BO/ICTBA.
VHHOBanmoHHbIE TEXHOJIOTUH B

KOHBEPTEPHOM IPOU3BOICTBE.

OO01mas xapakTepucTHKa pabouero NpoCcTpaHCTBa KOHBEPTEPA.

OcobeHHocTH (hyTEPOBKH pabovero MpocTpaHcTBa KOHBEPTEPOB.

Buzer paboT Mo BOCCTaHOBIICHHUIO pabodero cios GyTepoBKH.

ITpoOmKUTENFHOCTS KaMITaHUN pabOTHI KOHBEPTEPOB H (PaKTOPHI €€ ONPEICTIONINE.
Kiaccuukanms coBpeMEeHHBIX CIOCOOO0B IUIABKH CTATIH B KOHBEPTEPAX.

Buzp! ra3oB okucauTenei 11 NpoayBKH METaJIa B KOHBEPTEPAX U CIIOCOOBI BBOA HX B
KOHBEPTEPHYIO BaHHY.

3aKOHOMEPHOCTH JBHKEHUsI I'a3a M0 KaHaJlaM NePEMEHHOTO CEUeHHSI.

OCHOBHEIE napaMeTpbl KUCJIOPOAHOT'O AYThA: YUCTOTA, HAABJICHHUC, HWHTCHCHUBHOCTL IIPOAYBKH,
CKOPOCTb UCTCUCHMS, INIOTHOCTD.

OCO6CHHOCTI/I MPUMCEHCHUA HUIHHAPUICCKHUX U KOHUYCCKUX COMNEJI IJId MoJa4n AYyThbs B KOHBEPTEP.
CrpyKTypa peakiOHHOW 30HBI IIPH MPOJYyBKE METaJlIa CBEPXY.

KomOunnpoBaHHas npoyBKa KOHBEpTEpHOH BaHHBI: HA3HAYEHUE U PEareHTHI.

CrpyKTypa peaklMOHHOM 30HBI IPH IIPOTyBKE METaJlIa CHU3Y.

OO1mas xapakTepucTHKa coruia JIaBayis ¥ NpUHINI ero padoTHI.

CrpyKTypa KOHBEPTEPHOH BaHHBI [1OCIIE 3aJIUBKH XKHUIKOTO YyT'YHA.

BrIxon ®&uaKOro MeTauia B KHCIOPOAHOM KOHBEPTEPE M ONPEEIISIONINE €Tr0 (haKTOPHI.
OCHOBHBIE TIPOIIECCH B IEPBUYHOM PEAKIIMOHHON 30HE.

Xapakrep B3aUMOJEHCTBUS 1yThsl C METAJUIOM B IEPBUYHON PEAKLIMOHHOM 30HE.

OCHOBHBIE 3JIEMEHTHI KOHCTPYKLUH (PypM AJIS TOAAYH TYThS CBEPXY.

JlyTbeBble yCTPONCTBA IIPU IIPOLYBKE METAILIA CHU3Y.

OCHOBHBIE TIPOLIECCH BO BTOPUYHON PEaKIIMOHHON 30HE.

Posnb oKCHIOB Kee3a B OKUCIUTENBHBIX IPOLIECCaX PEaKIIMOHHOMN 30HbI.

O6pazoBaHue MIIAKO-METAJUTHYECKOI SMYIIBCHH B ITOJIOCTH KOHBEPTEPa U N3MEHEHHE €€ YPOBHS BO
BpEMS IIPOTYBKH.

Poitb KOpOJIBKOB MeTalla B OKHCIUTEIbHBIX ITPOIIECCaX.

OCHOBHBIE 3a/1a91 OKHCIIUTEIFHOTO paQUHUPOBAHNS B KOHBEPTEPAX M METOJIBI MX PELICHHUSL.
Oco0eHHOCTH TEXHOJIOTHH Tiepe/iesia HU3KOMapTraHI[OBUCTHIX TYTYHOB.

OcobeHHOCTH TexHONOruu nepejena GochoprCThIX UyTYHOB.

Oco0OeHHOCTH TEXHOJIOTHH TIepeieNa BaHaIuHCOAepKaIINX YyT'YHOB.

Ok¥ucIIeHue xese3a Bo BpeMst MPOyBKH MeTallia B KOHBEpTepe.

Oco0EeHHOCTH OKUCIICHUS YTAEPOa B KHCIOPOJIHOM KOHBEPTEPE.

[Topsiiox BBOJIa HEMETAJUIMUECKUX MaTepUaJIOB B KOHBEPTED.

KonBeprepHbIif Ta3: cocTaB, TemIleparypa, 3albUIEHHOCTh, OpraHH3alds €ro OTBOAA M OYHCTKH.
XapakTep OKHCIEHUsI KpeMHHSI M MapraHiia B KHCIOPOJIHOM KOHBEpTEpe.

[I11aKoBEIH peXXUM KIIACCHYECKOM TEXHOIOTHH KUCIOPOAHO- KOHBEPTEPHON TIABKH.

IToBenenue gocdopa Bo Bpemst IPOYBKH B KHCIOPOJAHOM KOHBEpPTEPE.
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— JlyTbeBoil peskuM KJIaCCUUECKOH TEXHOIOTUU KUCIOPOTHO- KOHBEPTEPHOI! MIaBKHU.

— BosMoskHOCTH ITpoBeaeHNUS ecyIb(Qypany MeTalia B KUCIOPOJHOM KOHBEpTEpE.

— H3menHeHune cpenHe TemMmepaTypbl MeTajlia 1o Xoay nmpoAyBku. Oximaxaaromiee Bo3IeHCTBHE
MPUCATIOK.

— CrpyKTypa KOHBEPTEPHOH BaHHBI B IEPUOJ] MAKCHMAIIbHBIX CKOPOCTEH OKHCIICHHS YTIEPOa.

— XapakTepUCTHKA KHUJIKOTO YyryHa KaK OCHOBHOT'O MaTepHasa KIacCH4eCKON TEXHOJIOTUI
KHCJIOPOJHO- KOHBEPTEPHOH IIIIaBKU.

— Merannuueckuii 10M: Ha3HaYEHUE U CBOMCTBA.

— CoOTHOILIEHHE MEX/Ty YyTYHOM H JIOMOM B ILIUXTE KUCIOPOIHBIX KOHBEPTEPOB M (haKTOPEIL, €TO
OIIpEICTISIOINE.

— OcHOBHEBIC ornepannuu KJIACCUYECKOM TEXHOJIOTUM BBIIJIABKM CTalld B KUCJIOpPOAHOM
KOHBEpTEpE: CYIIHOCTh, IOCIEA0BATEIbHOCTD U MPOJOKUTEIFHOCTD UX IIPOBEACHUS.

— TemioBoe cOCTOAHNE KOHBEPTEPHOU BaHHBI IIEPEL IPOLYBKOM.

— JluHaMMKa cocTaBa [IUIaKa o XO4y NPOAYBKH B KOHBEPTEPE C BEPXHEN MOAAYeH yThsl.

— IlnaBUKOBBIN IIMIAT: HA3HAYEHHE, COCTAB U CBOMCTBA.

— Pabota comnuta JlaBans B pac4eTHOM peKHME.

— @opMupOBaHNE PEAKIIUOHHON 30HBI B KOHBEPTEPHOW BaHHE.

— H3BecTh: Ha3HaUEHHUE, COCTAB M CBOWCTBA.

— CtpoeHune peakIIMOHHOH 30HBI IIPH IPOIYBKE COOKY.

— 3HayeHHe IUIAKOOOPa30BaHUSA U €T0 CBSI3b C JYTHEBBIM PEXXHMOM IUTaBKH.

— MexaHu3M pacTBOPEHUS U3BECTH B IIIJIAKE.

— OcHoBHbIE TPeOOBAHMSI K U3BECTH.

— Ilokazarenu mrakooOpa30BaHUS U MX HU3MEHEHUS 110 X0y IPOITYBKH.

— OcHOBBI pacueTa pa3MepOB PEaKIIMOHHOMN 30HBI.

— Oco0eHHOCTH IPHMEHEHHsI TOIUIMBA B KOHBEpTepax.

VYmMers

JlaBaTh  XapakTepUCTUKY  OCHOBHBIM
nporeccam, MPOTEKAOIIUM B
MPOTEKAKOIIHE B KHUCIIOPOHOM
KOHBEpTEpe MpPH  BBIUIABKE  CTAJIM.
Brigensate riaBHBIE W BTOPOCTCIICHHBIC
3JIEMEHTHl METAJLTypPTUYeCcKOro IMporecca
Ha ocHOBe wuX aHaimm3a. O000mars
pasinyHbIE  BapHAlMd  KHCJIOPOIHO-
KOHBEPTEPHOI'O TMPOIECCa Ha OCHOBE HX
CHHTE3A.

IlIpakmuueckue 3adanusn:

JlaTh XapaKTepHUCTHKY ITPOLIECCY MPOM3BOACTBA CTAIH B KHCIOPOIHOM KOHBEPTEPE:
- 1aTh XapaKTEPHUCTHKY ITPOLIECCY OCMOTpPA U 3aIpaBKH (yTEepoBKH;

- 1aTh XapaKTEPHUCTHKY MPOIECCY 3aBATKH JIOMa;

- IaTb XapaKTEPUCTUKY MPOLECCY 3AIUBKH UyT'yHa;

- IaTb XapaKTEPUCTUKY NPOLECCY NPOTYBKH U T.[.

Bnanets

Cr10cOOHOCTBIO BBITIOHATE PACUETHI I10
KOHBEPTEPHOMY MPOU3BOJICTBY Ha OCHOBE
aHanm3a 5! CHHTE3a. Hagbikamu

Ilpumeput 3a0anuii na peuwtenue 3a0a4 U3 NPoOGeccuoHaNbHOU 001acmu:
3amada 1. Ompenenuts pacxo] TEXHHYECKH YHCTOTO KHCIOpOJa Ha MPOTYBKY METAJIIONIMXTEHI,
cocrosimed w3 100 T moma m 300 T XKMAKOTO YyryHa, MMEIOMIET0 XMMHUYECKHI COCTaB ONM3KHHA K
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BBIMIOJIHEHHS. I[MUXTOBKU JJIsI PEAbHBIX
YCIIOBU METAJLTyPrHYeCKOro
MPOU3BOJICTBA.

CpeIHMM 3HaueHHsM cocTaBa 4yryHOB [TAO «MMK»y», mpu BBIIUIABKE B KOHBEPTEPE ABTOKY30BHOM
cranu Tuna 0810.

3amada 2. Ckoipko m3BecTH, coaepxkameit 90 % CaO, moxHO momyunTh u3 500 T M3BECTHSKA,
eciu B HeM cozepkutcs 95 % CaCO; ?

3amaga 3. OmpemenvTs COCTaB HAMEPTBO OOOMOKEHHOTO nojiomuTa CaTKHMHCKOTO MECTOPOXKIICHU,
conepskartero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0; 0,25 % A1,0,; 0,43 % Fe,O3; 0,01 % Mnz0,; 46,72 %
ILILIL (TIOTEPH TIPH MPOKAITUBAHIH).

3amaua 4. Cxompko m3BecTH, comeprkamieit 85 % CaO, moxHO momyunte w3 1000 T m3BecTHsAKA
ArarnoBckoro MecTopokeHns ? M3BecTHsIK AraroBCKOro MectopoxieHus coneprkut 52,77 % CaO; 3,2 % MgO;
0,8 % SiOy; 0,1 % S 1 43,13 % rL.ILIL (TIOTEPH TIPH POKATHBAHFTH).

3amada 5. OmnpeneiuTh BBIXOJ M COCTAB M3BECTH, MOJIYUYCHHOW W3 W3BECTHSKA TYpProsKCKOro
MECTOPOXKICHHS, €CJIM B Hel Tocie o0xkura octaioch 5 % m.i.ir. M3eecTHsk Typroskckoro MecToposkaeHust
conepxut 54,3 % Ca0; 0,4 % MgO; 1,0 % SiO,; 0,27 % Fe,O3; 0,08 % P; 0,1 % S 1 43,85 % m.ILIL. (TIOTEPH TIpH
MIPOKAIMBAHUH).

3HaTh

[lousaTus aHaJm3a u CUHTE3a
MPUMEHUTEIBHO K METaUIypru4ecKOMY
HaIpaBJICHUIO, B YaCTHOCTH K BOIpPOCaM
MPOM3BOJCTBA CTalld B DIIEKTPOIICYAX.
OCHOBHBIC peaKINy, TPOTEKAIOMHE B
JCII npu BeimiaBke crann. OcoOeHHOCTH
pabOTBl COBPEMEHHBIX BBICOKOMOIITHBIX
Bojooxnaxnaembix JICII m TexHomorui

CTaJICTINIIaBUJIBHOT'O IIPpOU3BOACTBA.
HMHHOBaIIMOHHbBIC TCXHOJIOTHHU B
BJICKTPOCTAJIICTIIIAaBUIIbHOM

IMPpONU3BOJICTBE.

Ilepeuens meopemuueckux 60npocog K 3auemy ¢ OUEeHKou:
—  Ponb saexTpomMeTamypruu B cTaleIIaBUIIbHOM MPOU3BOJICTBE.
—  Knaccuduxanus cTanermiaBIIbHBIX AIEKTPHUSCKUX TeUei.
— Ilpupopna snexkrpuyeckoi 1yru.
—  JlyroBple Ie4d ¥ MPUHIUATHI UX paOOTHI.
—  OcobennocTt koHCTpYKIMHU coBpemenHoit JICII.
—  VHOyKUWOHHBIE TIEYX M MIPHHIUIEI KX paOOTHI.
—  Ileuyn conpoTHBICHUS U TPUHIIUIIBI UX PAOOTHI.
—  YCTpoHCTBO COBPEMEHHOU 1yroBOM Ieyu.
—  TexHonorus mpou3BoICTBa (HOPMOBAHHBIX JIEKTPOJIOB.
—  IlIuxTOBBIE MaTepHUabI IJIs TUIABKHU B TyTOBOM MEYH.
—  CnocoOsl 3arpy3KH OINXTHl B IyTOBYIO TIEYb.
— BapuaHTHI TeXHOJIOTHI BEIILIABKY CTAIH B IYTOBBIX MeUaX.
—  «Knaccuueckas» texHosorus BeimiaBku cranu B JJCII.
— IInaBnenue muxThl U okucnuTenbHbId nepuoa B JACIIL
— Boccranosurensasiii nepuon B JICIIL
— IInaska B JICII meTo0M nepemniasa.
—  Texnonorus BoituiaBku ctanu B J{CII ¢ mpuMeHeHneM XUAKOTo YyTryHa.
— Ilyrtm coxpamenus pacxoja snexrposseprun B JJCIL.
—  OcobeHHOCTH IUTaBKH CTANIM B KHCIIBIX ITE€9aX.
—  Ocobennoctu miasku ctand B JICII mocTOsTHHOTO TOKA.
—  OcobeHHOCTH IUTaBKH CTaNIM B IJIa3MEHHO-TYTOBBIX IeYax.
—  KoHcTpykmms 6eccepiedHNKOBON HHAYKIIMOHHON MeYn.
— TexHonorus njaaBKU B UHAYKIIMOHHON MEYH.

BrinaBka cranu B
3JIeKTponedax
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— Hasnavenue u kmaccuduKaiys neperniaBHbIX MPOLECCOB.
—  TexHosiorus IiaBKy B BAKyyMHOH MHIYKIIMOHHOH IEYH.
— BaxyymHo-ayrosoii nepemnnas.
— TpeboBanus 1 COCTABHI MIJIAKOB IEKTPOIIIAKOTO TIeperiaBa.
— TexHomorus u CynIHOCTH IEKTPOIIIAKOBOTO IIEPETIaBa.
— IInasmenHo-gyrosoii nepemnias.
—  DNeKTpOHHO-JIy4eBOH NepeIliaB.
YMmets JlaBaTb  XapakTepUCTUKYy  OCHOBHBIM | IIpakmuueckue 3adanus:
nporeccam, npotekaromuMm B JCIT mpu | JlaTh XapaKTepHUCTHKY IMPOLECCY POU3BOACTBA CTAJH B IIEKTPOAYTOBOU IIEUH:
BHIIJIABKE CTajH. BEBINENATH TIIABHBIC U | - AaTh XapaKTEPHCTHKY MPOIECCY OCMOTpA H 3alpaBKu (yTEPOBKU;
BTOPOCTCIICHHBIE 3JIEMEHTHI | - AaTh XapaKTEPUCTHUKY MPOIIECCy 3aBAJIKH JIOMa;
METaJUTyprHYecKoro mpoliecca Ha OCHOBE | - AAaTh XapaKTEPUCTUKY MPOIECCy 3aJUBKU YyTyHa;
ux anammza. OO0OIATh pa3iIMYHBIE | - IaTh XapaKTEPUCTUKY MPOLECCy IPOIYBKHU H T.1.
BapHaIuu 3JIEKTPOCTANICIUIABUIBHOTO
Ipoliecca Ha OCHOBE UX CHHTE3a.
Bnagets CriocoOHOCTBIO BBINONHATE pacdeTsl 1o | Ilpumepst 3a0anuii Ha pewienue 3a0a4 u3 npoheccuoHaIbHOl odracmu:
JIEKTPOCTANCIUIaBUIBHOMY POU3BOJICTBY 3amada 1. Ompenenuts pacxo] TEXHHUECKH YHCTOrO KHCIOpOoJa Ha MPOTYBKY METaJIJIONIMXTEHI,
Ha OCHOBE aHajn3a u cuHTe3a. HaBbikamu | cocrosmedt n3 100 T moma m 300 T >XMAKOrO 4YyryHa, MMEIOLIETO XMMUYECKHH COCTaB OJU3KUHA K
BEIMIOJTHEHHS IIMXTOBKH [UI PEANBHBIX | CPEIHUM 3Ha4eHHsM coctaBa uyryHoB [TAO «MMK», npu BeIIIIaBKE B KOHBEPTEpE aBTOKY30BHOMN
yCIIOBUHI Metajuryprudeckoro | cranu tuna 081O.
MIPOU3BOJCTBA. 3anaya 2. Ckonbko u3BecTH, cogepxaiieid 90 % CaO, moxHo nonyduts U3 500 T u3BecTHsKa,
eciu B HeM cozepkutes 95 % CaCO; ?
3amada 3. OmpemenuTs COCTaB HAMEPTBO OOOMOKEHHOTO nojiomuTa CaTKHHCKOTO MECTOPOXKIICHUS,
coxepkartero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % Al1,0,; 0,43 % Fe,0O3; 0,01 % Mns0y; 46,72 %
ILILIL (TTIOTE€PH IIPU MPOKATUBAHHH).
3amaya 4. Ckombko m3BectH, comepxameit 85 % CaO, moxHO momyunth w3 1000 T wW3BecTHsKa
ArarnoBckoro MecTopokeHnst ? M3BecTHsIK AraroBckoro MectopokaeHusi conepykut 52,77 % CaO; 3,2 % MgO;
0,8 % SiOy; 0,1 % S 1 43,13 % m.ILIL (TIOTEPH MPH MPOKATIMBAHKH).
3amada 5. OmpenenuTs BBIXOA M COCTaB H3BECTH, MOJYYCHHOM K3 W3BECTHSKA TyproskcKoro
MECTOPOXICHHS, €CIIM B Hel 1ocie o0oxura octanoch 5 % m.i.ir. M3secTHsk Typroskckoro MecToposkIeHHs
conepxut 54,3 % Ca0; 0,4 % MgO; 1,0 % SiO,; 0,27 % Fe,Os; 0,08 % P; 0,1 % S u 43,85 % .. (oTepu npu
TIPOKAIMBAHUN).
3HaTh OCHOBHBIE 33][a4¥ KOBIIIEBOI1 00paboTkn | KoHTpoJsIbHBIE BONIPOCHI /ISl TPOBEICHNS TEKYIIETO KOHTPOJIS M HTOrOBOM KosmeBast o6paboTka

CTaJIM, KOHCTPYKTHBHBIE OCOOEHHOCTH
000pyIOBaHUs arperaTtos, OCHOBHbIE
TEXHOJIOTHYECKHE OIepaluy, (HPHU3HKO-
XMMHUYECKHE U TETUIOBBIE MTPOLIECCHI
KOBIIIEBOH 00pabOTKM CTaJIHM, COCTOSIHHE
1 Pa3BUTUEC COBPEMCHHBIX TEXHOJOTUH 1

aTTecTanyu B hopMe 3aueTa C OLEHKOH

1. PacTBOpUMOCTB KUCIIOPOJia B CTAlH.

2. PacTBOpUMOCTB BOJOPOJA B CTAIH.

3. PacTBOpUMOCTB a30Ta B CTaJIu.

4. IoprroHHEIH c1toco® BaKyyMHPOBAHHS CTAJIH.

5. HupKynSIHOHHBIH c110co0 BaKyyMHUpPOBaHHS CTAIIH.

cTaji




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
KOHCTPYKLIMH arperatoB KOBIIEBOM 6. KamepHBIii crioco0 BakyyMHPOBaHUS CTaIIH.
00paboTku 7. CrocoObl NpOyBKY CTaJIU B KOBILIE HHEPTHBIM Ia30M.
8. TexHOMOTHsI BBEACHHS B CTAJIb TIOPOIIKOBBIX MaTEPHAIIOB.
9. TexHOJOTHS KOBIIEBO 00PaOOTKH CTAIH TBEPIOH IIJIAKOOOPA3yIOLIeH CMECEIO.
10. TexHOIOTHS KOBIIEBOI 00pabOTKH CTANN KUJAKAM CHHTETHYECKUM [IUIAKOM.
Ymets MPUMEHSATH TOJTyYCHHBIC 3HAHUA B
npodeccrnoHaNbHON AeATeNPHOCTH,
UCTIONb30BaTh UX Ha [TpakTudeckue 3aHATHS HA IMUTaTOpPE-TPEHAXEPE
MEKANCIUIUINHAPHOM YPOBHE, «CraneBap arperaTa JOBOAKH CTAJIN.
nproOpeTaTh 3HaHUS B 00JIacTH
KOBIIICBOW 00PaOOTKHU CTAJIH
Bnaners OCHOBHBIMH METOJJaMH PEIICHHUS ITprMepBb! KOHTPOJIBHBIX 3a71ad:
TEXHUYECKUX 3a/1a4 KOBIIIEBOH 1. Onpenenuts pacxon (eppoMapraiia B CTAICPA3TMBOYHBIA KOBII MPH BBITYCKE METANIA U3 KHUCIOPOJHOTO
00paboTKHU CTall Ha Pa3IUYHbIX KOHBepTepa BMEeCTUMOCTBIO 250 T st moimydeHust B ctamu Mapku Ct.3cn comepxkanms Maprada 0,55 %, ecmm B
arperarax, COBpeMeHHON TEPMUHOJIOTHEH | TONMYMIPOAyKTe Tepes] BhImyckoM cozepkaniocs 0,11 % yrmepoma u 0,05 % wmapranna. Hemocraronyie gaHHbIe
CTaJICTUIAaBUIIHOTO MPOU3BO/ICTBA, MPUHATH CAMOCTOSTEIIBHO.
CpeACTBaMHU COBEPLICHCTBOBAHMS 2. Paccuntarbh, KakuM OBbLI yrap KpeMHUs MPH PACKUCICHWH M JIETHPOBaHMU cTain Mapku 16I°C
npodeccroHaNbHBIX 3HAHUH U YMEHHI ¢deppocwniimem OC65 B cranepazIMBOYHOM KOBLIE BMECTHMOCTBIO 160 T, eciu mpu pacxoje
teppocrmnmys 1,9 T conepikanne KpeMHUSI B TOTOBOH cTanu coctaBmio 0,61%.
3. OnpemenuTs comepikaHWE Cepbl B MeETalle M CTEICHh €ro JeCyabpypaluy Iocie oOpaboTKd B
CTaJIepa3IMBOYHOM KOBIIIE M3BECTHIO B KommiecTse 1,2 % oT Macchl MeTaia, ecii repesi 00paboTKOI coneprkanie
cepsl parsuiock 0,020 %, B mpolecce BITyCKa METAUIA U3 KHCIOPOAHOrO KOHBepTepa BMecTHMOCThIO 300 T B
KOBII rorasio 2 T 1w1aka. Heocraromniye faHHbIe IPUHSTH CaMOCTOSITENHHO.
3HaTh — CYIIHOCTb, NpEUMYIIECTBA " [TpumepHbIe TEOpETHUECKHE BOIIPOCHI HoBsle nporeccsl
HEJIOCTATKM  PasiMdHBIX  CIIOCOOOB |—  HeocTaTKy TPaJIMIHOHHBIX CIOCOGOB IPOU3BO/ICTBA KEJIE30PYIHOTO ChIPbS. METaJLTypriun
GecxoxcoBoro (BHe,I[OMCHHOFO) — DKOJIOTHYECKH YHUCTHIE TEXHOJIOTHM: KPpUTCPUHU U OILICHKH, «KW3HEHHBIN OUKJI H3aCIauAaA» U
BOCCTAaHOBJICHHA xKenesa U SKOGATAHCEL
HEIPEPHIBHOU TIJIABKH CTAJIA o
_BIMSHHE TIDOLECCOB  MPOM3BOACTEA | OCHOBHBIE HAlPaBJICHNS Pa3BUTHUS TEXHOJIOTHH.
YEepHBIX METANIIOB HA OKpYy)Xaromryio [~ HEOOXOAMMOCTh pa3pabOTKM M INPOMBIIUICHHOTO OCBOCHHS HOBBIX TCXHOJNOTHI M TEXHHKH
cpeny MPOM3BOJICTBA YEPHBIX METAJIIOB KAK MacCOBOTO, TaK M CHELNAIBHOTO Ha3HAUYCHHSI.
— OCHOBHEIE TpeGOBaHI/Iﬂ K HOBBIM TEXHOJIOTHSM M TEXHUKE: CHI)KCHHE PKOJOTHYSCKOM OMAaCHOCTH H
PECYpCOEMKOCTH  NPOM3BOACTBA; PACIIMPEHHE CHIPhEBOM 0a3bl METAUTypruM; IOBBIIICHHUE
MPOM3BOIUTENBEHOCTH U YITyUIIEHNE YCIOBUH Tpyaa
— [IpousBosicTBO 0C000 YUCTHIX YYTYHOB U CTaJIeH
Ymerb — OTIpeNIENIATh HOBBIN c1ocob [IpuMepHbIe npakTHYECKUE 3aAaHUS:

IIPOU3BOACTBA XKEJIE€3a MPUMCECHHUTEIIBHO
K KOHKPCTHBIM YCJIOBUAM

ITo nmpeacTaBiieHHOM CXeMe ONPEEHUTh CIToco0 mpon3BoAcTBa. OOBICHUTH TEXHOJIOTHIO.




CTpyKTypHBIH 3JIEMEHT

CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1cHOYHBIE CPEICTBA
3JIEMEHT 00pa3oBaTeNpHOU
KOMIIETEHI[UU MPOTrPaMMEBI
= e
¥ 4 k.”.
oy Nl O
o HpCZ[CTaBJICHHOI/I cXeMe OIpenenuTh crocod mponsBoacTBa. OOBSICHUTH TEXHOIOTHIO.
i “ 1
12 3 k _@_
Bnaners — HaBLIKAMH  DKOJIOTHYECKH  YHMCTBIX 3amaHus Ha pelIeHue 3a7a4 13 Mpo(ecCHOHATBHON 00IacTH
TEXHOJIOTHI TPOU3BOJACTBA YYr'yHa H ITo mpencTaBieHHON cXeMe OMPENSIUTh CIOCO0 Mpou3BoACcTBa. OOBACHUTH TEXHOJOTHIO. JlaTh
cTanu OIICHKY SKOJIOTHYCCKOM HArPY3KH MPU JAHHOM CIIOCO0E MPOU3BOJICTRA.
— HaBBIKAMH  BOCIIPOM3BOJICTBA  CXEM o
KOHCTPYKIIMK OTHEIbHBIX PEAKTOPOB
(xamep) HOBBIX arperaToB
Ilo mpencraBieHHOM CXeMe ONMpeAeauTh Cnocod mpon3BoacTBa. OOBICHUTH TEXHOJOTHIO. JlaTh
OLICHKY KOJIOTHYECKOW HArPY3KH HMPHU JAHHOM CIIOCO0E MPOU3BOJICTBA.
IMo mpeacTaBIeHHOH CXeMe OMPEAeNIUTh Crnocod mpou3BoacTBa. OOBSICHUTH KOHCTPYKIHUIO H
MPUHIUT PAa0OTHI PEaKTOPOB M arperaton
‘
IMo mpeacTaBIeHHOH CXeMe OMPEAeNIUTh Crnocod mpou3BoacTBa. OOBSICHUTH KOHCTPYKIHUIO H
MIPUHITUI PabOTHI PEAKTOPOB U arperaTon
3HaTI) OCHOBHBIC CBOﬁCTBa COBpeMeHHBIX MeTaJ'IJ'IprI/I‘-IeCKI/Ie KOMIIJICKCBI HpI/I HpOI/ISBO)ICTBe ‘-IepHI)IX METAJIJIOB, OITMCAHUEC, COCTAB, HpI/IHHI/IH qu6Haﬂ - HpaKTI/IKa 10

METaUTYPrU4eCKUX KOMIUIEKCOB
00J1aCTH UX TPUMEHEHHS

PacCmioJIOKECHUA 06opy)103aHI/m OTHOCHUTECJIBHO APYT ApYyTa U I''TaBHOT'O METAJITYPTHYCCKOTO arperara

TIOJTYYCHUIO IIEPBUIHBIX
npodeccuoHaTbLHBIX




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
YmeTs BeCcTH HanboJjiee paloHAIEHBIM O0ocHOBaHME pe3yIbTATOB MOUCKA HAYYHO-TEXHUYECKOMH JINTEPaTyphl B 00JIaCTH METaJUTyprun YMEHUH U HaBBIKOB, B
CIOCOOOM MOMCK HAYYHO-TEXHUYECKON Oransl pa3BUTUS HAYKU U TEXHUKH ITPU MPOU3BOJCTBE YEPHBIX METAJUIOB TOM 4HCJI€ NePBUYHBIX
JIUTEpPaTypsl B 00IaCTH METAJUTypPTUH; M3MeHeHne TeXHOIOTUH MIPOU3BOICTBA YEPHBIX METAIJIOB B HCTOPHYECKOM ACTIEKTE YMEHUH 1 HaBBIKOB
MPaBUIBHO (JIOTHYHO) 0OOCHOBBIBATh HAyJHO-
MPUMEHEHNE TOW WM TEXHOJIOTHH Ha HCCIIE0BATEIbCKON
OTIPEZICTICHHBIX 3Talax Pa3BUTHA HAYKH U JIESITEIIEHOCTH
TEXHHUKH
Bnaners MPaKTHIECKUMH HaBbIKAMHA PesynpraTel nmowmcka HH(GOPMALUK IO TEME NPAKTHKH B HAYIHO-TEXHHYECKOH INTEpPAType
CaMOCTOATEIBHOH pa3pabOTKH 1 Bunpl Hay4HO-TEXHMYECKOW JHMTEpaTyphl IO HampaBleHHIO Metamnyprus, npodmio Meramtyprus
MCIIOIb30BaHMS HAyYHO-TEXHUUECKOH YEpPHBIX METAJIIOB
JUTEPATyphl B 00JIACTH METAJUTYPTUU
3Harhb —  OCHOBHbIE TepMUHBI U onpeneneaus | IlepedeHs BONPOCOB 1Jid MOATOTOBKH K 3a4eTy B 3 cemMecTpe CoBpeMeHHBIH
B 00JIaCTH WHKUHUPHHTA. —  COCTaB MEPOIPUSITHI HHXUHUPHHTA,; WHKUHUPUHT
—  COCTaB MEPONPUATHUA UHKUHUPUHTA, | — 0YEepETHOCTh MEPOTIPUATUNA NHKUHUPHUHTA; MCTALTYPTHUICCKOro
HampaBJIeHHBIX HAa MOACPHU3ALUIO —  MOJEpHU3AINS; MIPOU3BOJICTBA
ACHCTBYIOIIMX METAITyPrUYECKUX —  TEXHOJIOTUYCCKHUH OOBEKT;
0OBCKTOB. —  TapaHTUpyeMble II0KA3aTeJId TOYHOCTH;
—  CIOCOOBI OCYILIECTBICHNS U —  0COOEHHOCTH MEPOIPUATHI HHKUHUPUHTA.
KOPPEKTHPOBKH OCHOBHBIX 3TaloB Bonpocs! LIS CAMONIPOBEPKH:
MHOKMHHPHHIOBBIX paboT —  Pa3BuTHE HHXXWHUPUHTOBEIX TEXHOJIOTHI B TIPOIIECCAX OKYCKOBAHHSL.
— Pa3BuTHe MHXMHUPHHTOBBIX TEXHOJIOTHH B ITPOIIECCAX MPSMOT0 BOCCTAaHOBIICHUS
—  Pa3BuTHe MHXMHUPHHTOBBIX TEXHOJIOTHH B IIPOLIECCaX MPOMU3BOJICTBA YyTyHa B JIOMEHHBIX I1€4ax
—  Pa3BuTHe MHKMHMPHHTOBBIX TEXHOJIOTHH B IpOLIECCax MPSIMOTO MOTydeHHS JKese3a
— Pa3BuTHe MHXHHHUPHHTOBBIX TEXHOJOTHMH B Mpolleccax INPOW3BOJACTBA CTalH B KHCIOPOIHBIX
KOHBepTepax
— Pa3BuTHe HH)KMHUPHHTOBBIX TEXHOJIOTHH B mpoueccax npoussozactsa craiu B JICII
YmeThb —  TPOTHO3MPOBATh BIUSHHE ITepeyeHs BONPOCOB /LISl MOATOTOBKM K 3a4eTy B 3 cemecTpe
IIPUMEHSIEMBIX METO/IOB Ha —  IlpeanoxuTte MepONPHUATHS MPEATIPOEKTHON CTaANN PEKOHCTPYKLIUHU TOMEHHOHN TeYH.
Pe3yNbTaTUBHOCTL PA0OT —  CrutanupoBath IpOBeICHUE TEXHUUECKOTO ayJUTa TEXHOIOTHYECKOTO YIacTKa Pa3INBKE CTaNH.
METAJUTyPTHYECKIX arperaToB Bonpocs! 1J1s1 caMonIpoBepKu:
—  TexHonoruyeckuii ayaur.
—  JIoKyMeHTaIbHBbII ayIuT.
—  Ocob6eHHOCTH MPOBENICHNsI aBTOPCKOTO Ha/130pa
— BapuaHThl KOMIOHOBKM COBPEMEHHBIX TE€XHOJIOTHUECKUX KOMIUIEKCOB M0 MPOU3BOACTBY CTalIU U
qyTyHa.
—  Cnoco0bl cOBMEIIEHHUS TEXHOJIOTHYECKHX MPo1eccoB. JINTeHHO-NPOKATHBIH arperar.
Bnagers —  HaBBIKAMH U IPUEMAMU TIOUCKA U ITepeyens BONPOCOB ISl NOATOTOBKH K 3a4eTy B 3 ceMecTpe

TIOCTPOCHHUA Moaeneﬁ JJIsL OIIMCaHU L

— Pazpabotars nocienoBaTebHOCTh HHKMHUPUHTOBBIX padoT rpu MmoaepHuzanuu KKII;




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIIETEHIIUU IIPOrpaMMBbl
U TIPOTHO3UPOBAHUS ABJICHUN C — PazpaboTarh KOMIUIEKC WH)XUHUPUHTOBBIX MEPONPUSTHI Ul PEKOHCTPYKIMH arjoMepanioHHOTO
LIETBIO pallMOHATIU3aLI nexa
I/IH)KI/IHI/IPI/IHI‘OBOf/i JCATCIBHOCTHU Bonpoc},[ JJIsl CaMONPOBEPKH:
—  CnocoObI COBMEIIEHHUS TEXHOJIIOTHIECKUX TporieccoB. JINTEIHO-IPOKATHBIN arperar.
—  Cospemennsie npokatasie MHJI3 u ux xmaccuduxanus.
— Meroauka npoBeAeHUS TOATAITHBIX U MAJIO3aTPATHBIX PEKOHCTPYKIIMHA KOHBEPTEPOB.
— Meroauka NpoBeeHUS MOATAIHBIX U MAJIO3aTPATHBIX PEKOHCTPYKIUH alTOMEpPAIllMOHHBIX MAIlIUH.
—  OcCHOBBI peMH)KUHUPHUHTA.
3Harhb CYIIHOCTb, NIPEUMYIIIECTBA u [IpuMepHbIe TEOPETUYECKUE BOMIPOCHI: CoBpeMeHHEbIE
HEJIOCTaTKM pa3IMuHbIX crocoboB (- HemocraTku TpagunnOHHBIX CIOCOOOB IPONU3BOJCTBA JKEJIE30PYAHOTO CHIPHSL. TEXHOJIOTUU
6EeCKOKCOBOTO (BHEZOMEHHOTO) |— KOJOrMUECKd YUCThIE TEXHOJIOTUHU: KPUTEpUU U OLCHKH, <OKM3HEHHBId LUK U3OEHUS» U pecypcocOepexKeHus B
BOCCTaHOBJICHUS Keesa U 9K00aTaHCEI. YEPHOH MeTaJulypruu
HETPEPBIBHOM IIABKH CTAIIN —  OcHOBHbIC HAaIPABJICHUS PA3BUTHUS TEXHOJIOTHI.
TEXHOJIOTHIO  TIPOM3BOJICTBA  0C000 |-  HeoOXOmUMOCTh pa3pabOTKH M TNPOMBIIUICHHOTO OCBOCHUS HOBBIX TEXHOJOTMH M TEXHHKHU
YHMCTBIX YYTYHOB U CTalIeH MPOM3BOACTBA YEPHBIX METAJUIOB KAK MACCOBOI'0, TAK U CIELUAIIBHOTO Ha3HAYCHU.
BIMAHUE TIPOLIECCOB MPOU3BOACTBA |-  (OcCHOBHBIC TPEOOBAaHUS K HOBBHIM TEXHOJOTHSM M TEXHUKE: CHHKCHHE HKOJIOTHUECKON OMACHOCTH U
YCPHBIX MCTAJJIOB Ha OKPYXAIOLIYIO PECYPCOEMKOCTH TPOU3BOJCTBA; PpACIIUPEHHE CHIPEEBOM 0a3bl METAJTYpTUH;, IIOBBIIICHUE
cpeny [IPOU3BOJUTENLHOCTH U YJIyUIIEHUE YCIOBUN TpyAa
—  I[Ipon3BoacTBO 0COOO0 YHCTHIX UYTYHOB H CTAJEH
— IlepcrnexTuBHBIE HampaBieHHs pa3pabOTKM HOBBIX TEXHOJIOTMH W TEXHHWKH M3BJICUCHHUS XKeje3a M3
PYIHOTO M TEXHOTEHHOTO CHIPBS, BBITNIABKH 0CO00 YHCTON CTaIH
—  BeckokcoBbie (BHEZOMEHHBIE) POLECCH H3BICUCHHUS JKeJIe3a U3 PYAHOTO U TEXHOT€HHOTO CHIPhS
—  Knaccuduxanus cioco60B 6€CKOKCOBOTO M3BJICUESHHUS JKele3a, KpaTKas MX XapaKTepUCTHKA
Ymetb OmpeneniTh HOBBIN croco0 IIpumepHbIe TEOpETUYECKHE BOIPOCHI:
MPOU3BOJICTBA xeneza | [lo mpeacTaBieHHOW cXxeMe ONpeNeNuTh crocod npou3BoacTBa. OOBICHUTH TEXHOJIOTHUIO.
NPUMEHUTENBHO K KOHKDPETHBIM o ;
YCHOBUAM e
Ilo mpezcTaBICHHO! CXeMe OMpeaenuTh Cocob npon3BoacTBa. OOBICHHTH TEXHONOTHIO.
A
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Bnagers HaBBIKAMU  DKOJIOTMYECKH  YHCTBIX 3ajanus Ha pelIeHue 3a1aHui 13 TPOoQeCcCHOHaNBLHON 001acTH

TEXHOJIOTUI IpOU3BOACTBA YyI'yHa U
CTajln
HaBbIKAMU

BOCIIPOM3BOJICTBA CXEM

1. ITo mpeacTaBiIeHHON cXeMe ONPEACITHUTE CIOcO0 MPou3BoACTBa. OOBICHUTH TeXHONOTHIO. J[aTh
OILIEHKY SKOJIOTHYECKOW Harpy3KH MPH JaHHOM CII0CO0€ MPOU3BOJICTBA.




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl

KOHCTPYKLIUU OTAEIBHBIX PEAKTOPOB
(kxamep) HOBBIX arperaToB

==
2. ITo mpezcTaBIeHHON CXeMe OMPENEIUTh CIOCO0 Mpon3BoAcTBa. OOBACHUTH TeXHOJIOTHIO. JlaTh
OLICHKY SKOJIOTHYCCKOW HATPY3KH MPH JAHHOM CIIOCO0E MPOU3BOJICTRA.

S
3. Tlo npencraBieHHO# cxeMe ONpeNeNuTh Cnocod NMpon3BoiacTBa. OOBSICHUTH KOHCTPYKIHIO H

MIPUHLIUT PabOTHl PEaKTOPOB M arperaTton

4. Io mpeAcTaBICHHON CXEMe OMPEICITUTh CIoco0 Mmpou3BoacTBa. OOBSICHUTH KOHCTPYKIIAIO U
MIPUHIUI PabOThI PEAKTOPOB U arperaTos

L

IK-2 CIIOCOOHOCTHIO Bblﬁl/lpaTb METOAbI UCCTICIOBAHNS, IVIAHUPOBATDH U IIPOBOAUTL He06XOI[l/lMI>Ie IKCNICPUMEHTDI, HHTEPINPETUPOBATDH PE3YJAbTATHI U A€J1aTh BbHIBO/AbI

3HaTh

METOAbI HHaHI/IpOBaHI/IH 3KCHepI/IMeHTOB
Pa3HOro YPOBHS;

- CIIOCOOBI COCTABJIEHUS IJIAHOB
MaTEeMaTHYECKOI0 IKCIIEPUMEHTA;

- IPOIEIYPHI TOUCKA ONITHMAITBHBIX
pelieHuit

ITepedyeHs TeopeTHYECKUX BONMPOCOB K IK3aMeEHY

1. ITpaBuia HOCTPOCHHUS TIAHOB — IPOOHBIX PETUTHK.

2. Pucku 1TpU UCIONb30BaHMM IUIAHOB C JPOOHBIMHM pEIUIMKAMH — BJIMSHHE Ha TOYHOCTh
MPOTHO3UPOBaHMs (QYHKIMU OTKIIUKA.

3. Tumbl TIAHOB SKCHEpUMEHTa — JBY- U Tpex (aktopubie miansl Tuma N = m" (N — neoOxoaumoe
KOJIMYECTBO OIBITOB, M — KOJIWYECTBO yPOBHEW BapbUPOBAHMS CIy4ailHBIX (PakTOpoB, N — KOJIMYECTBO
(haxTOpOB).

4. Metozp! pacdera koaunnenta KoHKopaauu# (Ko UIeHTa coraacus) mpu SKCIEPTHON OIEHKE
BIIMSTHUS (haKTOPOB Ha (PYHKIHIO OTKIMKA (TTapaMeTp ONTHMH3ALIIH).

5. OCHOBHBIE CBOWCTBa MAaTpPHUIBI MaTeMaTHYECKH ILIAHUPYEMOTO SKCIIEPUMEHTa (OpTOrOHAIBHOCTD,
POTOTabENbHOCTh, CHMMETPHUYHOCTh, HOPMUPOBKA IKCIIEPUMEHTAILHON MaTPHIBI).

6. Meroauky pacdeta KO3((UIMEHTOB SMIIMPUYECKOTO YPaBHEHHS I10 JAaHHBIM IPOBEAECHHOTO
TUIAHUPYEMOTO IKCIIEPUMEHTA.

IInanupoBanue
JKCIIEPUMEHTA




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl
7. Cs13b 3¢ exra pakTopa ¢ KOIPPUIUECHTAMA YPABHESHUS.
8. Kpurepuu onTuManbHOCTHU IJIAHOB 3KCIIEPUMEHTA.
9. MeTonpl pemeHns Mo MOUCKY ONTHMAJIBHOTO SKCTPEMAIBHOTO 3HAUCHHMS MapaMeTpa ONTUMH3ALNH B
obxacti ompeneneHus GYHKIHN IBYX W MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXKICHHS
Bokca-Yuncona u ap.
10. Kputepun onTUManbHOCTH IIJIAHOB SKCIIEPUMEHTA.
Ymets MPUMEHSTH METO/IbI TIIIAHUPOBAHHS IIpuMepHbIe NpaKTHYECKHe 3aJaHU JJIS IK3aMeHa
HKCTIEPUMEHTOB PAa3HOTO YPOBHS ; 1. PacumrteiBaTe KOdpQUUIMEHT KOHKOpHamud (KOd()(UIIMEHT cOoTNacus) NPH SKCHEPTHOH OIEHKE
- COCTABIIATH TUIAHBI MATEMAaTHIECKOTO BIMSHUA (aKTOPOB HA (PYHKIHIO OTKIMKA (TTapaMeTp ONTHMH3ALIIHN).
9KCIIEPUMEHTAa; 2. OrcenBaTh HE3HAYMMBIE (HAKTOP aHATM3UPYEMOI BHIOOPKH, 3aJaHHOH mpernogasareneM. OnpenensiTs
- HaXOJJUTHh ONTUMAJIbHBIC PCIICHU A CTaTUCTUYCCKU 3HAYUMBIC CBA3U MCXKIAY 3aBUCHUMBIMHU W HE3aBUCUMBIMHU TIEPEMEHHBIMHM W BHJA
HU3BCCTHBIMU MCTOJaMH peI’peCCHOHHOﬁ 3aBUCHUMOCTH, a TAKKE MCKIAY HE3AaBUCUMBIMU NNIEPEMEHHBIMU.
3. CTpOUTh THCTOrPaMMy CITydaiiHO# BETHYUHBI 110 BRIOOPKE, 3aaHHOU TPEIOIaBaTEIICM.
4. PacyuThIBaTh CTAaTHCTHYECKUE IapaMeTpbl CIy4ailHOI BeJIMYMHBI B BBIOOPKE, 3aJaHHOM
IpernoaBaTeIeM.
5. CocTaBnATh MJIaH MPOMBIIUICHHOTO SKCIIEPUMEHTA 10 HAallpaBJICHHIO, 33 JaHHOMY IIperoaBaTelieM.
6. IlpencTaBiaTh CXxeMy yIpaBlIeHHsI OOBEKTOM HCCIICJOBAHHS, PETYIHPOBAHNUS C aJallTUBHBIM OJIOKOM.
Bnanets - METOJAMH IIJIJAHUPOBAHUS 3ajganue Ha penleHUe 32124 U3 NPodecHOHANBHOMH 00J1aCTH, KOMILTEKCHbIE 321aHUS
9KCIIEPUMEHTaMH Pa3HOTO YPOBHS; 1. Meromamn BbIOOpa 3((GEKTHBHBIX IPAaBWI TPOBEIEHHS HCCIECIOBAHMHA U  JTOCTHIKEHUS
- METO/IMKOH TTOJTHOTO U IpoOHOTO MOCTABJIEHHBIX 1IEJIEH.
MaTeMaTHYECKOTO IKCIIEPUMEHTA; 2. HaBbIKaM¥ OCTPOEHHS TUCTOTPAMM U MHTENPETALMH UX PE3yIbTaTOB.
- METO/IaMH OIIPE/ICIICHUS 3. [IpaBunaMu MOCTPOCHNUS TUIAHOB MOJIHOTO U APOOHOTO MaTeMaTHYECKOT0 3KCIEPHMEHTa (OTCEUBaHUE
9KCTPEMANIbHBIX 3HAYCHUI IIPU TTOUCKE HE3HAaYMMBIX ()aKTOPOB M BBIOOp KOJHMYECTBA YpPOBHEH BapbHpOBaHUS (PAKTOPOB, HCIIOIH30BAHHE
ONTUMAJIbHBIX 3HAUCHUN MPUHIUIIOB CUMMETPHUH, OPTOTOHAIIEHOCTH, POTaTabeIbHOCTH, HOPMHUPOBKH) THIIA 2% 25, 2%t 22 ¢ on-
penesneHreM K03 (HUIIMEHTOB YPaBHEHUs TI0 H3BECTHOMY anroputmy: & = (Zx;Y;)/n, 8 = Zyi/n.
4. TlpuemaMH TOYHOTO BBINIOJHEHHS IUIaHa HKCIEPHUMEHTAa B PA3HBIX YCJIOBHSIX JIAOOPaTOPHBIX,
TMOJYIIPOMBINIIICHHBIX, HpOMLIIJ_UIeHHI)IX) ¢ obecrneueHueM YCTBIPEX MPUHIUIIOB I1JIaHA.
5. Bnagers anpuopHodl wuHGpoOpMarmeil 00 00bEKTe WCCIEAOBaHUS, PEryJUpOBaHHs Uil BbIOOpa
HanOoJiee pallMOHAIBHOTO MJIaHA HKCIIEPUMEHTA.
3HaTh - KJIACCH()MKALINIO OCHOBHBIX METOJIOB Hepeuenv meopemuyueckux 60npocog K IKIAMEHY: MeToapl HcCIen0BaHIHA

HCCIIEIOBAaHUM MaTepUaJIOB;

- OCHOBBI IPOCBEUUBAIOILEH,
CKaHUPYIOLIEH 2IEKTPOHHON U 30HA0BOU
MUKPOCKOIIUU

— Omnruueckas Mukpockonuss. OCHOBHBIE TOHSATHA — pa3pelnaroiias CHocoOHOCTH,
paspereHusi, TMHPaKIUOHHBIA Hpeiest. Y CTPOHCTBO ONTHYECKOTO MUKPOCKOTIA.

—  Muxkpockomnusi KOMOMHAIIMOHHOTO PAacCesHUS CBeTa — KOHCTPYKIIMS, IPUMEHEHHE.

—  Muxkpockormus ¢ HacbleHreM moMuHecteHn (STED) — koHeTpyKuus, puMeHeHHE.

— KondoxanbHas MUKPOCKOIIHSI — KOHCTPYKIUS, IPHMEHEHHE.

— TIIOM. OcHOBBI NPOCBEUUBAIOIIEH AJIEKTPOHHOH  MHUKPOCKOIHUU.
DopMUpPOBAHHUE JIy4a.

— Bosmoxsoctr u npumernenne [I9M. OO0bexThI uecaeqoBanus. JJoCTONHCTBA M HEIOCTaTKH METo/1a

npenesn

Koncrpykuus ITIOM.

MaTepHajoB U
HPOLIECCOB




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
[1OM. O6nactu npumenenus [1OM.
—  PDOM. Ousnueckue ocHoBsl POM. YcerpoticTBo u pabota POM.
—  Texmmueckue Bo3moxuaoctr POM. Korcrpykuuns POM. [Tpumenenne. MPCA.
—  C3M. Cxanupyromiast TYHHEIbHAS MEKPOCKOIIHS — YCTPOMCTBO, IPHUHIIAITEL paOOTHL, IPUMEHEHUE.
— C3M. ATOMHO-CHIIOBasi MUKPOCKOIHS — YCTPOHCTBO, MPUHLIUIIBI paOOTHI, TPUMEHEHHE.
—  C3M. DnekTpocuioBas MUKPOCKOIINS — yCTPOHCTBO, MPUHITUITEI pabOTHI, IPUMEHEHHE.
— C3M. MarHuTHO-CHJIOBasi MEKPOCKOITHS — YCTPOMCTBO, MPUHIHIIEI pabO0Thl, IpUMEHEHNUE.
YMeTb - BEIOpaTh METO]] HCCIIEIOBAHUS TS Ipakmuueckue 3a0anusn:
OTIpeZIeTICHUsSI TapaMeTPOB MaTepUaIoB Omnncate METOAMKY NTPOBEICHNUS HCCIIEIOBAHMMN:
NP PEeUICHUH KOHKPETHOM NMPAKTUYECKOH | - Ha ONTHYECKOM MHKPOCKOIIE;
3aJ1auu; - Ha POM;
- MOJIEPHU3UPOBATh METOJIUKHU -uHa ACM;
NOoJy4eHHs1 1 00paboTKU - onpejesieHus 6auia 3epHa;
OKCICPUMCHTAJIbHBIX JaHHBIX; - OMPCACIICHUA AUCHECPCHOCTH ICPINUTA,
- BI>I6I/IpaTI) " UCITI0JIB30BaTh MCTOJbI U - OMPCACIICHUA KOJINICCTBA HEMETAJNTMYCCKUX BKJ'IIO‘-ICHPIﬁ;
o0opynoBaHue Al aHAIHN3a (HPU3HKO- - H3MEpeHne TBepAoCTHU 1o Bukkepcey;
MEXaHNYECKUX CBOMCTB HOBBIX - U3MepeHne TBepAocTu 1o Poksemry;
MaTepuaaoB ¥ U3AEIHH U3 HUX - U3MepeHune TBepAocTu 1o bpunemto;
- N3MEPEHNE MUKPOTBEPJOCTH;
- olpeJieJIeHNe yIapHOil BA3KOCTH METaJIJIOB.
BJIAJIETh - IPAaKTUYECKUMU HaBBIKAMU NPOBENCHUs | 3a0anusn na peuienue 3a0ay u3z npogheccuonanbHol 0o61acmu, KOMRIEKCHbLE 3A0AHUA:
9KCIIEPUMEHTa C Y4eTOM BBIOOpa BriOpaTh MeTOL I3MEPEHHS TBEPIOCTH:
ONTHMAJIBHBIX METOJMK U 000pYZ0BaHUS | - IS MaTepuaioB HU3KOI TBEPIOCTH;
JUISL ICCIIEI0OBAHNH, PalliOHAIEHOTO - U1l MaTepHaJIOB CPEAHEH TBEpAOCTH;
OIIpeIeIeHUsl YCIOBHIA M Mana3oHa - JUIsl MaTepPHaJIOB BHICOKOI TBEPAOCTH;
9KCIEPUMEHTOB, 00pabOTKH, - JUII MAaCCUBHBIX M3JIIMH U CI0XKHOHM (HOpMBI;
CUCTEMATHU3AllNU U aHAJIN3a MOJTYYCHHBIX = JUJI1 TOHKHX 06pa3u0B.
pe3yJbTaToB Br160op MeToza nccinenoBaHus:
- IS OTIpeJIeNIeHHs] pa3Mepa 3epHa B KPYITHO3EPHUCTBIX MaTepHaiax;
- JUISl OTIpEJICJICHNs pa3Mepa 3epHa B yIbTPAMEIIKO3EPHHUCTHIX MaTepHaiax;
- JUISl KCCJIEIOBAHUSI AMCIIOKAIMOHHOM CTPYKTYPBI;
- JUIsl HCCJIEIOBAHMsI MUKpOpelbeda MOBEpXHOCTH.
3HaTh OCHOBHBIE NTapaMETPhI POBEJCHUS IIpumepHbIe BONPOCHI K IK3aMeHY: duznyeckast XUMUS

(I)I/I3I/IKO'XI/IMI/I‘IGCKI/IX I/ICCJ'IC,HOBaHI/Iﬁ

—  OcHOBHBIE IOHATUS XUMHUECKOW KHHETUKH.

—  Croco0bl onpesenieHnsi CKopocTH peakiuu. PopmanbHas KUHETHKA TOMOTEHHBIX peakiuid. 3aKoH
JIEHCTBYIOIUX Macc.

— Tlopsinku peakuuii U UX MOJNEKYJISPHOCTb.

— Peaxnmu nepBoro, BTOPOTro M N-ro HOPSIKOB.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— Kunerndeckue ypaBHEHUs JUIsl peakUi pa3IHUHBIX TOPSAKOB.
— Ilepuon momymnpeBpaleHus.
— KoncTanTa cKOpOCTH peakuny, ee CBOHCTBA, PA3MEPHOCTH U ONIPEICICHUS.
—  Meroas! onpeneneHus MOPSIKa PEaKIny.
— IloBepxHOCTHOE HaTSHKEHUE, METOBI €T0 H3MEPEHHS.
—  AncopOuusi, OCHOBHBIC TIOJIOKEHHS W yPaBHEHHUS aICOPOIINHL.
—  VYpasraenue ['ub06ca.
—  VYpasnenue Opelinunxa. YpasHenue Jienrmropa.
—  3aBHCHMOCTb aICOPOIMHU OT TEMIIEPATYPHI.
YmeTsb BBIOpATh MapaMeTphbl MPOBEICHHUS 3agaum 1719 CaMOCTOSITEJILHOT0 PelIeHUsI:
(DU3UKO-XUMUYECKUX HCCIIE0BAHUM 1. B 1am® (1 1) Bozsoro pactBopa 6pomuaa HaTpus comepskutes 0,3219 kr comu. [I1oTHOCTH pacTBOpa
paBHa 1238,2 Kkr/m®, BoIpa3uTh KOHLIEHTPALMIO PACTBOPA MOJIIPHOCTBIO, MOJISUIBHOCTBIO, MOJISIPHBIX
JIOJISIX M1 MACCOBBIX MPOLIEHTAX.
2. Cxonpko nporienTos rimiepruna (C3HgOs) Hy»KHO pacTBOPUTH B BOJIE, YTOOBI AaBJIEHHE BOISHOTO
napa 0buto Ha 1 % HMKe aBJIeHHS HACBIIIEHHOTO Napa BOJIBI.
3. OnpenenuTb OTHOCUTENBHOE IOHMKEHHNE JaBieHUs napa HaJ BoaAHbIM 10%-HbeIM pactBOopoM H3PO,.
4. YucTslil Kanamuil 3aTBepaeBact npu 321 °C, a 10%-mup1ii pacTBOp BUCMYyTa B KagMHH — Ipu 312 oC.
OmnpenenuTs TEIUIOTY TUIABJICHUS KaIMHUS.
5. lexaTHBIN TeMIepaTypHBIH KO3 QHUIMEHT CKOPOCTH peakimu paBeH 3. Bo ckombko pa3 Bo3pacteT
CKOPOCTB 3TOHM peaklyy NpH MOBBILLEHUH TeMIiepatypsl oT 30 10 100°C?
6.0mpenenuTh qeKaaHbI K03 QUITHEHT CKOPOCTH peakiuu ¢ dHeprueit akTuBanu 60 k/x/Mois pu
HavYaJlbHBIX 3HAYEHMSIX Temmepatrypbl 20 °C, 1400 °C (B ropHe JoMeHHOH meun) u 1650 oc (B
CTAJICTITIABUIILHOM KOHBEPTEPE).
Bnanets HaBbIKaMU MMPOBeNIeHNsT PU3UKO- 3aganue Ha pemleHue 3a1a4 U3 NpodeccHoOHANBHOMH 00J1acTH
XUMHUYECKUX HCCIIETIOBAHUN Haiigute n3aMeHeHre SHTPONMU MIPH MPOTEKAHUN PEAKITNH TP TeMieparype 877 °c
CH,4 + 2CO = 3C(rp) + 2H,0
€CJIN JIJIsl YIaCTHUKOB PEaKIIMH N3BECTHBI CISAYIOINE TePMOANHAMIYECKUE JJAHHBIE:
BemectBo CH4 CO C(rapd)m) Hzo
8398 T/ (Mo *K), 186,26 197,55 5,74 188,72
a 42,06 28,41 16,86 30,00
b*10° 31,50 4,10 4,77 10,71
c* 10° -17,29 -0,46 -8,54 0,33
rze a, b, ¢ — K03 HUIMEHTH 3aBUCHMOCTH TEIIOEMKOCTEH YIaCTHUKOB PEAKIIUH OT TEMIIEPaTyphI
3HaTh - 0a30BYI0 TEPMUHOJIOTHIO, OCHOBHBIC duznyeckast XUMUS

MOHATHS U 3aKOHBI, X MAaTEMAaTUYECKOE
BBIPAJKEHUE;

- KJJaCCH()MKALINHU U CYIITHOCTH METOZIOB
aHaIIu3a; TEOPETHYECKHE OCHOBBI 1

Cnucok BOIIPOCOB IJ1 MPOBEACHUA IK3aMEHa

— B KakuX TEXHOJOIMYECKHX MPOLECCax MPOUCXOAUT TepMuueckas aucconuarus CaCO5?
—  Jlaiite ompesesieHre TEPMUHY «YIIPYTOCTh JUCCOIUAINHN KapOoHarta’.

MHUPOMETAILTYPIHIECKUX
MPOIIECCOB




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

MPUHIUIIBI TCPMOJANHAMHNYCCKUX METOI0B
aHaJin3a; OCHOBHBIC 3aKOHBI
TEPMOANMHAMUKHA METAIIITYPTUICCKUX
IIPOIECCOB;

- METOABI UCCIICAOBAHUS U yCIIOBU
TMPOBEACHUA SKCIICPUMEHTOB U aHAJIN30B,
OCHOBHBIC DKCIICPUMEHTAJIBHBIC U
PpacY€THBIE METOABI ONIPEACITICHUSA
TCPMOJANHAMHNYCCKUX XapaKTCPUCTHUK.

B 4em 3akmrodaeTcst oTauune KOHCTAHT paBHoBecus Ka u Kp?
B kakom ciydae 3Hadenus Kp u ynpyroctu nuccorpannu CaCO3 yHCIeHHO COBIAJAOT?
C kaKkoi Ieipio mepe] OIBITOM BaKyyMHPYIOT Pa00UyI0 YCTAaHOBKY?
TepmoanHamuka 00pa3oBaHUsI M ANCCOIMAIMSA KapOOHATOB; TEMIICpATyphl Hadana.
TepMoanHaMUKa TOPEHHS TBEPIOTO TOIINBA
Kak Bnmsier cteneHp QUCIIEpCHOCTH KapOOHAaTa M M3BECTH Ha yrnpyrocTs auccormanun CaCOs.
Kakne MeTanmyprudeckue mpomnecchl SBISIOTCS TONOXUMHYECKIMH PEAKIIUSIMU?
Kakue xuMudeckue peakiMu NPOTEKArOT IO aBTOKATaIMTHYEeCKOMY MexaHusmy? Uro sBusercs
KaTaJIn3aTOPOM TaKHUX NPOLECCOB?
Uro Takoe KpUCTaJUIMYEcKas peleTKa, U KaKhe XapaKTePHUCTUKU KPUCTAIIMYECKON penieTku Bol
3HaeTe?
Pacripenenenne KOMIIOHEHTOB MEXAY METaJUIOM M IIJAKOM; KOHCTaHTa W KOI(QQHIHEHT
pacrnpeneneHus
OOBsICHUTE HW3MEHEHHE CKOPOCTH TOINOXHMHYECKHMX MPOLECCOB Ha MPUMEPE BBHITOJHEHHOH
paboTEI.
KakoB MexaHn3M nucconuaniy KapooHaTa KaabIus?
Pacckaxure 0 METOANKE ONPEAEICHH CKOPOCTH TUCCONMANNy KapOoHaTa KalbIHs, IPUMEHEHHOH
B IaHHOM OIIBITE.
B 4eM 3akiTr04aroTCs pa3iIMyms TOMOTEHHBIX M FeTePOT€HHBIX PEaKIIii?
W3 kakux cTaguii CKIaJbpIBaIOTCs TETEPOTEHHBIE PeaKIinu?
UTo Ha3bIBAIOT PEKUMOM T'€TEPOTEHHON PeaKIuu?
KakoBbl 0COOEHHOCTH NMPOTEKAHMUs PEaKIInil B Pa3IMYHBIX PEKUMaX pearupoBaHus?
Kak m3MeHsercs TONIIMHA TUIEHKHA OKAJIMHBI NMPH OKUCICHHH METAJUIOB B PA3IMYHBIX PEKUMAX
pearupoBaHusi?
B 4eM cymHoCTh rpaBUMETPHUYECKOTO METO/Ia HCCIICIOBAHUS OKHCICHHUS METAIIIOB?
KakoBa cTpyKTypa >Kese3HOI OKaJMHBI M OT KakuX (pakTopoB OHA 3aBHCUT?
UYro Takoe BIOCTHUT M KaKOBa €T0 POJIb B OKHUCIICHUH JKEJIE3HbIX CIUIABOB?
CoopmynupyiTe NPUHIUI KapOCTOMKOCTH YKEJIE3HBIX CIUIABOB.
[aiiTe onpeneneHust KOHCTAHTBI CKOPOCTH peakiuy 1 ko3hdpunnenra quddysun.
B uewm 3aximogaercs peakuoHHas 1uddy3us 1 Kak OHa IPOSIBIIIETCS IPH OKUCIICHUN XKele3a?
KakoBBI OCHOBHBIE KOMIIOHEHTHI METAJUTYPIHYECKUX IIITaKOB?
Kak onpenensror yaenpHy0 JIeKTPHIECKYI0 IPOBOJMMOCTD PACILIaBOB?
Uro Takoe YHEepTHs aKTHBAINHU JIEKTPOIIEPEHOCA, M KaK OHA MOKET OBITh omnpeaesieHa’?
3KakoBBI 3KCIIEpUMEHTAIbHbIE JOKA3aTENbCTBA HOHHOTO CTPOSHHS IIITAaKOB?
JaiiTe onpenenenue NoHATUA " AMHAMUYecKas B3KOCTh'" pacIuiaBa.
Jaiite onpeneneHye NOHATH "KHHEMaTHUECKas BI3KOCTh " pacIjiaBa.
W3 xakKX 4acTUI] COCTOSIT METAJUTyprUYecKHe MITaKu?




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
—  Kakue yacTuiipl KOHTPOIMPYIOT BA3KOE TEUSHHUE B IILTAKaX?
—  Kak onpenenstor BI3KOCTb HIJTAKOBBIX M METATIMYECKUX PACIIIIABOB?
—  Uto Takoe 3HEPIHs aKTHBAIMHU BSI3KOTO TEUYEHHS, M KaK OHa MOXKET OBITh onpeznecHa?
—  Ut0 MOXeT ObITh NPUIMHOW KPUBOJIMHEHHOTO XapaKTepa N3MEHEHHS BI3KOCTH C TEMIIEPAaTypOit B
KoomuHarax Inm — 1/T?
— JlaiiTe onpeneneHue MOHATHS "yIeNbHAs SJICKTPUUECKAs SJICKTPOIIPOBOIHOCTE" .
— V3 KaK¥MX 4acTHI COCTOSIT METAJUTypPTUYECKHE IILTAKU?
YmeTpb - CaMOCTOSITENIFHO (hOPMYIIHPOBAThH 3agaum 1719 CaMOCTOSATEIHHOI0 PelIeHUsI:
3amaqy (pU3UKO-XUMITIECKOTO 3anava 1. OnpenenuTs paBHOBECHOE MaplHabHOE AaBIEHHE KHcIopoaa B razoBoil cMecu CO-CO, npu
HCCIIeIOBaHMA B XUMUYecKuX cucreMax; | temmepatype 1300 °C u Pcgy/ Pceo = 0,35.
MOJIb3YSACh MOJYYEHHBIMU 3HAHUSIMHU, 3anmaya 2. OnpeaenuTh paBHOBECHOE MapIlHalbHOE JaBJIeHHE Kuclopoaa B razoBoi cmecu H,-H,O mpu
YMETh BBIOHpATh ONTUMAJIbHBIC TIYTH U temneparype 1500 °C u Pyyo /P > =0,30.
METOJIBI PEIICHHsSI TOCTABICHHBIX 3a1a4; | 3amaua 3. Kakoe momkHo 6bITh oTHOIMIEHHE %CO,/%CO B razosoit cmecu CO-CO,, uTo0bI ipU
- IPOBOAUTH (PUBUKO-XUMHUYECKHUE temneparype 1200 °C paBHOBECHOE IaBIEHHE KICIOPOA B Hell cocTaBmsto Po,= 1,510 ITa?
WCCIIETOBaHMSI CHCTEM U MPOIIECCOB C 3amaua 4. Kakoe gomkHo ObITh oTHOMICHUE %H,0/%H, B ra3oBoii cmecu Hy-H,0, uTo0sI ipu
HCIOJIb30BAaHUEM COBPEMEHHBIX MeTOAOB | Temneparype 1300 °C paBHOBECHOE JaBJIEHHE KUCIOPOa COCTaBIsUIO Poy= 2:10” Ia?
U IpruOOpPOB; NPOBOAUTE (PH3HUKO- 3agaqa 5. OnpenennuTh TeMIIepaTypy, IPH KOTOPOi paBHOBECHOE MapIHalbHOE JIaBJICHHE KUCIOpOoa B
XUMUYECKHE PacueThl; ra3osoit cmecu CO-CO; npu otHOomeHnu PCO, /PCO=0,2 cocraBur Py, = 4-10-5 Ia.
- IPOBOANTH (PU3UKO-XUMHIECKHUE 3aga4a 6. OnpenennuTh TeMIIEpaTypy, IPH KOTOPO paBHOBECHOE MapIHaIbHOE NaBICHUE KUCIOPOAa B
HCCIIEIOBaHMsI CUCTEM U MPOLIECCOB C ra3oBoit cMecu Hy-H,O mpu otHOmEeHn P 1150/ P 11=0,25 coctaBut P, = 5-10-5 Ia. 3amaqa 7.
HCIIOJIE30BaHUEM COBPEMEHHBIX MeTOJI0B | OmpenennTh paBHOBECHBIH cOCTaB ra3oBoii cmecu H; - O, - H,O npu remnepatype 700 °C, ecnu
1 IpHOOPOB; MPOBOAUTH (HU3UKO- HCXOJIHBIE TapIMajIbHbIC JaBJICHNUS ra30B B 3aKPBHITON cucteme coctaBisun 0,333 aTM.
XUMHUYECKHE PaCUeThI. 3amaua 8. OnpenenuTh paBHOBECHBIN cocTaB ra3oBoit cmecu CO - O, - CO, npu temmneparype 800 °C,
€CJIM UCXOJIHbIC TapluaibHbIe JaBJIeHUs Ta30B B cucteMe cocrasisum: CO — 0,5 atm, O2 — 0,3 atm, CO2
—0,2 atm.
3amauda 9. OnpenenuTs, MU Kakoil TeMIepaType CpoACTBO KHCIOPOAa K BOJOPOTY M MOHOOKCHIY
yriepoja oAMHAKOBO.
3anaya 10. Onpenenuts BO3MOXHOE HalpaBJI€eHUE peaklMy BOASIHOTO Tra3a npu temmneparype 900 °C,
€CJIM CXOJIHAS Ta30Bas cMech conepxkut 23% CO, 27% H,0, 20% 14 CO, u 30% H,. Obmee naBneHme
B neuu paBHo 105 I1a, a koHcTanTa paBHOBecus peakuuu npu 900 °C pasna 0,76.
3agaya 11. Onpenenurs TeMIeparypy, Ipu KOTOpOH B pe3ysbTare MPOTeKaHHsI PeaKIy BOASHOTO ra3a
paBHOBECHas Ta30Basi cMech coJepkut 26,2% CO, 30,2% H,0, 16,8% CO, u 26,2% H,. Temneparypnas
3aBHCUMOCTB dHepruu [ m66ca s peakuuu CO(r)+H20(r)= CO2(r)+H2(r) mmeer Bux G= - 36600 +
33,5*% T, IIx
Brnanets - MPaKTHYECKUM IIPUMEHEHHEM | 3alaHHe HA pellleHHne 3a1a4 U3 NpodeccHOHAILHOM 00/1acTH (A0MalIHee HHIUBHAYATbHOE
Ba)KHEHIINX COBPEMEHHBIX | 3a1aHHe)
TEOPETHIECKHX, TepMoArHaAMHYeCKHX | 3amauva 1.
METOJIOB; HaBbIKAMU BEJICHUS IIOMCKA Hms peaknun: Cepy + CO2(,y = 2CO(,) ypaBHEHHE 3aBHCHMOCTH KOHCTAHTBI PABHOBECHS OT

HEOOXOIMMBIX 3HAHUH IO JIUTEPATyPHBIM

TEMIIEPATYPbl KOTOPOH UMEET BUJL:
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U JIpYTrUM UCTOYHUKAM; 0001
- METoJaMU 9KCIIEPUMEHTAIILHOTO fgK p=" T +9,28
HCCIICIOBAHUS; ONpPEACICHUs COCTaBa .
OIIPEJIeTINTh PABHOBECHBII COCTAB Ta3a B 3aBUCHMOCTH OT TEMIIEPATYpPhI U JaBlieHHs (Talr.).
CHCTEM, METOIaMH HpecKa3aHus
[TonyueHHbIe 3HAYECHUsI IPEACTABUTH B BUJIE TaOIMIBI M Tpaduka.
IPOTEKAHHUS BO3MOXKHBIX ~XHMHYECKHX 5 — =
peaKIIHL; Bapuanr Temneparypa "C CocraB UCXOJHOM Ta30BOI cMecH
- MCTOIWKAMH pPAacueTOB  KHHETHKH % CO %H20 %CO2
HPOLIECCOB B METaJUTyprHYeCKIX 1 500 600 700 800 900 5 15 35
cHCTEMaX; npreMaMu oreHky | |2 550 650 750 850 950 10 20 40
Pe3yIIbTATOB OKCICPUMEHTa; HABBIKAMH | S 1000 1050 1100 1150 1200 15 25 45
CaMOCTOATENbHOH paGOTHL. 3anaua Ne2. [Jins peakimn:
C(T) + COZ(F) = 2CO(F)
ypaBHEHHE 3aBUCHMOCTH KOHCTAHTBI PABHOBECHSI OT TEMIIEPaTyphl HIMEET BUJI:
8916
gK, =-——+911
T
OIIPEJICINTh PABHOBECHBII COCTAB Ta3a B 3aBUCHMOCTH OT TEMIIEPATYpPhI U aBlieHus (Talr.).
[Tosry4eHHBIC 3HAUCHNUSI IPECTABUTh B BUIE TaONHUIEI M rpaduka.
Bapuast Tewmmeparypa °C Hasnenue (at™.)
1 500 600 700 800 900 5 15 35 4
2 550 650 750 850 950 10 20 40 3
3 1000 1050 1100 1150 1200 15 25 45 1
3HaTh -OCHOBHBIE METO/Ibl KOHTPOJIS M aHaiu3a | [lepedeHb TeOpeTHYECKUX BOIIPOCOB K SK3aMEHY: MeTo/ b1 KOHTPOJIS 1

BEIIECTB, MPUMEHIEMbIE B METAILITYPTHH;
-OCHOBHBIE OTIPEJICNICHUS U TIOHSATHS,
XapaKTEePU3YIONIHEe METO/IbI
HCCJIEIOBAHUM;

- OCHOBHBIE 3aKOHBI, JIC)KAIIHUE B OCHOBE
METOJIOB HCCJIEI0BAHUI;

1. Texanuyeckuit aHanmu3. MeTOIbI TEXHUYECKOTO aHanu3a. AHATUTUYECKUI CUTHAIT.

2. Knaccudukarnms GU3MKO-XUMHUYSCKUX METOIOB aHAIN3a. DIEKTPOXUMUYECKAE METOIbI aHATN3a

3. Kiaccudukaius Qu3HKO-XUMUIECKUX METOI0B aHAIU3a. DJICKTPOXUMHUYCCKHE METOIbI aHATH3A.
CrekTpanbHble METObI aHAIHN3a

4. Knaccugpukamus ®XMA. Xpomarorpadudeckne METOIbI aHATTH3A

5. Kimaccuduramms ®@XMA. Pagromerprueckiue METOIBI aHATTH3a

6. Kimaccngpuxanus @XMA. Macc-crieKTpoMeTpuiecKie MEeTO bl aHalIn3a

7. O0miast OIleHKa METOIOB aHam3a. [lopor 9yBCTBUTEIBHOCTH. BocmpoussoqumocTs. [IpaBUIBHOCTS.
8. OOmras oneHKa MeTOIOB aHAK3a. ToYHOCTE. BHIBI IOTpemHoCTe M

9. OcHOBHBIC IPUEMBI, UCTTONIb3yeMble B DXMA. MeToapl IpsSMOTO KOJIMYECTBEHHOTO OTIpEACIICHUSI.
Meron rpagyupoBodHoro rpaduka. OrpaHUndeHHS IPUMEHEHHS

10. MeTozs! psAMOT0o KOJMYECTBEHHOTO ompeieeHus. Metox 706aBOK M METOJ] MOJIIPHOTO CBOMCTBA
11. Metozs! TuTpoBanus. KpuBble THTpOBAaHUS: HHTETpaNbHas, uddepeHnnanpHas

12. MeTozp! TUTPOBAHMSI: KPUBAsi TATPOBAHHUS, CTETICHb OTTUTPOBAHHOCTH, TOUKA SKBUBAJICHTHOCTH,
CKAaYOK TUTPOBAHMSI, KDYTH3HA KPUBOW TUTPOBAHUS

aHaJin3a BCIICCTB




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl

13. Buapl TEXHUUECKUX aHAIN30B

14. Xumudeckue METOJIbl aHamu3a. AHATMTUYECKHE peakiuu (001re, YacTHbIS)

15. Turpumerpudeckuii aHamu3. CTaHAapTHEIA pacTBOp. ToUka IKBUBAIIEHTHOCTH

16. Tutpumerprueckuii aHamu3. TpeOoBaHUS K peakIisIiM THTPUMETPHUECKIX MeTo10B. CTaHIapTHBIC
pacTBOPHI: IEPBUYHbIE, BTOPUYHBIC.

17. OcHOBHBIE CTIOCOOBI THTPUMETPUIECKHX OTpEAeIeHUH (TIpsMoe, 00paTHOE, THTPOBAHHE
3aMECTHTEJIS)

18. TuTpuMeTpHYECKIi aHATN3. 3aKOH AKBUBAICHTOB. DKBUBAJICHTH. MOIIsIpHAs Macca SKBHBAJICHTA
19. OcHOBHBIE METOBI TUTPUMETPUUIECKOTO aHATN3a (OKUCIUTENbHO-BOCCTAHOBUTENbHBIN, KUCIOTHO-
OCHOBHBII 1 J1p.)

20. KucnoTHO-0CHOBHOE TUTpOBaHHUE. THIIBI KPUBBIX HEWTpaIU3aluu

21. KucnotHo-0cHOBHOE TUTpoBaHUE. DaKTOPHI, BIUIONINE HAa BEJINYUHY CKauKa TUTPOBAHUS
(KOHIIeHTpanusi, TeMieparypa, Bennunna K,)

22. KucnoTHO-0CHOBHBIC HHIUKATOPBI. BriOOp nHankaTopa. MHTEepBal mepexoia OKpacky HHAUKATOpPA.

[TokazaTenb TUTPOBAHUS

23. KucnotHo-oCHOBHBIE HHAWKATOPEL. TpeboBaHus K HHANKaTopaM. [IpaBmina BIOOpa HHANKATOpa
24. TutpuMmeTpruecKuii aHanu3. OmMOKH THTPOBAHUSL

25. OxuciurenHo-BoccTaHOBHTENbHOE THTpoBaHue (OBT). YpaBHenne Heprcera. Kpussie TuTpOBaHUS
26. OKUCIUTENTBHO — BOCCTAHOBUTENbHOE TUTpOBaHue. Metoast OBT

27. I'paBumerpuueckuii aHanu3. Cxema aHanu3a. ['pynmbl rpaBUMETPHUECKUX METOAOB (BBIICICHNUS,
OTTOHKH, OCAXKJICHHS)

28. I'paBuMeTpHUECKUil aHAIN3. BRIUHCIeHNE pe3yIbTaToB 10 JaHHBIM IPaBUMETPHUECKOTO aHATH3a
(mMeTtox ocaxkaeHus): TpeOOBaHMS K TPaBUMETPUUECKON (popMme, rpaBUMETPpUUECKHId (hakTop, Macca
rpaBUMETPHUYECKON (HOPMBI)

29. ®DXMA. Ilotenunomerpusa. CTaHIapTHEIN noTeHIMal. Y paBHeHue HepHeta

30. INoreHnpomMeTpus: MpsAMast MOTHIMOMETPHS, IIOTEHIMOMETPHYECKOE TUTPOBAHHUE

31. DnexTpoasl HOTEHUUOMETPUH. DIEKTPOIbl CPABHEHUS

32. DnexTpoasl HOTeHUUOMETpUH. HIMKAaTOpHBIE SIEKTPOAbI

33. AmmiepoMeTpuueckoe THTpoBaHre. OCHOBBI METO/1a: TOTEHIINAI Pa3JIoKeHUs, AP HY3HOHHBIHN TOK,
nossporpaduueckast BOJIHA

34. Amnepomerpuueckoe TUTpoBaHHe. CyIHOCTh METOJa U IPUMEHsIEMBIE AIIeKTpoabl. Kpussie
aMIIepOMETPUIECKOTO TUTPOBAHUS

35. ®oromerpuieckuii anaan3. OCHOBHBIE 3aKOHOMEPHOCTH CBEeTOMOTJIONIeH . 3aKoH byrepa —
JlamGepra — bepa

36. doromerpuyeckuii aHaIH3. [IpHYUHBI OTKIOHEHUS OT OCHOBHOTO 3aKOHA CBETOMOTIIOIICHHS

37. dotomeTpuyecKkuii aHATN3. MeTOoIbI OIpeaesieHHs KOHIIGHTPAIINH BEIIECTBA B OKPAIICHHBIX
pacTBopax. MeToJ rpaiyupoBOYHOTO Tpaduka

38. ®oTtomerpuueckuii ananmm3. Meron muddepeHnmansHoi GpoToMeTpun, METO MOJISIPHOTO CBOHCTBA
39. ®oTtomerpuueckuii ananu3. MetoJ 100aBOK, METOJ1 CPaBHEHHMS CTAHJIAPTHOTO M UCCIIETyeMOT0o
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pacTBOpoB
40. Kongykromerpusi. TeopeTHyeckre OCHOBBI METO/IA: JIEKTPUUECKast IPOBOJIUMOCTh PAaCTBOPOB,
yIeNnbHas 3IEKTPHIECKas IPOBOAUMOCTD PABTBOPOB, SKBUBAJICHTHAS JIEKTPUIECKAs IPOBOAUMOCTh
pacTBOPOB, MOABHKHOCTh HOHOB
41. Korgykromerpus. 3akoH Konppayma. DIeKTpOIHT B ITOJIE TOKA BRICOKOH 9aCTOTHI
42. KongykromeTpus: mpsiMasi KOHAYKTOMETPHsI, KOHIYKTOMETPHIECKOE TUTPOBaHNE. JJOCTOMHCTBA 1
HEJIOCTATKN METOAOB
43. Kunernueckue MeTopl aHamu3a. OCHOBHBIE MIPUEMBI KHHETHUECKUX METO/IOB aHAIH3a
44. Metopl TOATOTOBKH NPoObI kK aHanu3y. Cpennsis npoba. OT6op cpeaHei npoob
45. Ot6op npo6sI ra3oB. Cocyasl 11 0TOOpa Mpod
46. Ot0op npo0OsI xuakocteit. [IpodooTdopHUKH
47.01060p mpob TBEPABIX MaTepuanoB. O0paboTKa, pa3/ieiKa U COKpaleHHe IpoOsI
YmeTsb - 00cykJath crioco0bl BEIOOpa MeTo1a 1. Tlpu mnoteHunomerpuueckom tutpoBanuu 10 mum 0,15H AI(NOj); pactBopom ¢ropuaa Hatpust
aHau3a; MOJTYYEeHBI CIIEAYIOIUE JaHHbIE:
- IUTAHUPOBATH U MPOBOJUTH V,ma 1,0 2,0 3,0 3,5 40 4550 55 6,0 7,0 8,0
HE00XO0UMbBIE UCCIIEIOBAHMS, E, MB 510 520 540 590 900 1010 1060 1110 1130 1140 1150
- HHTEPIIPETHPOBATh U aHAJM3UPOBAThH IMocTponTs UHTETrpanbHyo U qudhepeHnnanbHy0 KpuBble 1 HAUTH T naral-
pe3yNbTaThl UCCIEN0BAHUM; 2. ITocne pactBopenus 0,2500 r cranu pactBop pazdasmwmm 1o 100 M. B Tpu ko0s1 BMecTUMOCTBIO 50
-JIeNaTh BBIBOJBI 110 PE3YJIbTaTaM MJI TIOMECTHIIM IO 25 MJI 3TOTO pacTBOpa M JOOABMIIH:
UCCIIEI0BaHUI; - B IIEPBYIO KOJOY: CTAHAAPTHEIA PacTBOP, coaepkamuii 0,5 Mr , pacTBOpHI u ;
- BO BTOPYIO: pacTBOPHI u ;
- B TPETHIO: PacTBOD: (HyTneBoii pacTBOp).
PactBopbl pazbaBmwinM 10 MEeTKH W (OTOMETPUPOBAIHM JiBa HEPBBIX PAaCTBOPa OTHOCUTEIBHO
Tperhero. [lomydmnu 3HaueHus 0,650; 0,25.
Paccuutarh @ TUTaHa B CTANIMU.
Bnaners - IPAaKTHYECKUMH HaBbIKAMHU TIPHUMEHEHHSI

METOJIOB UCCJIC/IOBAHHS,;

- MPaKTHICCKUMHU HaBBIKaMH 0TOOpa
poObI BeNIecTBA IS aHAIN3A;
-crioco0aMH OLIEHUBAHUS 3HAYUMOCTH U
MPaKTUIECKOHN MPUTOTHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB;

- OCHOBHBIMHU METOJIJAMH PEIICHUS 33734 B
00JacTH METOIOB KOHTPOJIS U aHAITN3a
BEIIECTB;

Z.Z

1. Onucath ycTpoMcTBO M paboTy TaHHOTO MPOOOOTOOPHHUKA.
2 IlpennoxuTe Hanboiee YyBCTBUTEIbHBIE PEAKINH IS (OTOMETPUUECKOTO ONpEIeTICHUS
ompenenenus Al, Zn, Co, Mn, Ni, Fe. Beioop 060CHOBaTb, MONB3YsACH CIIPABOYHHKOM.

3. Ilpu mosnsporpadgupoBaHuy cTaHIAPTHBIX pacTBopoB Pb (1) momy4nnu pesynbratsr:
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...025 ...050 ..0,75 ...1,00 1,25
h, MM ...20 ...40 ..60 ..80 10,0
HaBecky anxromunueBoro criaBa m=4,848 r pactBopwiy, u pactBop pazbasuiau 50,0 mi. Bricora
noJisiporpaduIecKkoil BOJTHBI CBUHIIA B OJYYCHHOM pactBope = 0,7 MM.
Beruncnnts o (%) cBuHna B o0pasie.
3Hathb MeTobp1 TPOBEICHUS UCCIIEAOBAHUS U Ilepeuens meopemuueckux 60npocos K sauemy: Hayuno-
aHaln3a MOJIydCHHBIX PE3YyJIbTATOB — CBeneHMs U3 TEOPUHU BEPOSITHOCTU U MaTeMaTHYECKOW CTATHCTHKHU (T€HepaslbHasi COBOKYNHOCTh, | HCCIICIOBATCIIbCKAS
BEIOOpKA CITyYaifHBIX BEIMYHH, XapaKTEPUCTHKH BEIOOPKN). pabora
- [NonsATHE 0 BUOAX INIAHMPOBAHUS MAaTEMaTHICCKOTO M (PU3MYECKOTO IKCIIEPUMEHTOB.
- Br16op Tima MaTeMaTHYECKON TOTMHOMHUAAIEHOW WITA MHOM MOJICIH.
- Tunbl NIaHOB 3KCHEpMMEHTa — ABYX M TpeX (axtopubie miansl Tna N = m" (N — Heo6Xxoaumoe
KOJIMYECTBO OMBITOB, M — KOJHYECTBO YPOBHEH BapbHpPOBAHUS CIydailHBIX (hakTopoB, N —
KOJIMIeCTBO (haKTOPOB).
- OcCHOBHBIE CBOMCTBA MAaTPHUIl MATEMAaTHYECKH IJIAHUPYEMOTO dKCIIEpUMEHTa (OpPTOTOHALHOCTD,
POTOTA0EIBHOCTD, CAMMETPUYHOCTD, HOPMUPOBKA IKCIIEPHUMEHTAILHON MATPHIIBI).
- Metoauka pacueta KOI(D(UIMEHTOB 3MIUPHYCCKOTO YpPaBHEHHS IO JaHHBIM IPOBEICHHOIO
IUTAHUPYEMOTO AKCIIEPUMEHTA.
— Cas13b 3¢ dexra pakropa ¢ KodhGUIMeHTAMH YPaBHEHUS.
- Kpurepun onTuManbHOCTH IUIAHOB SKCIEPUMEHTA.
Ymetb HWHTEPIPETUPOBATH PE3YIIbTATHI IIpumepnsle npaxmuyecKkue 3a0anus:
WCCIIEIOBaHMsl, J€aTh BEIBOJBI U [TonroTOBUTH CTAaTHIO W/WIIH JOKIA] W/HIH O(OPMHTE 3asBKY Ha H300pETCHUE WITH PAIllHOHATIN3aTOPCKOE
TUTAHUPOBATH U MPOBOAUTH HEOOXOIMMEIE | TIPEAJIOKCHHE
9KCIIEPUMEHTBI
Buagers METOJIaMHU UCCJIEJOBAHMS, HABBIKAMU 3adanus na pewienue 3a0ay u3 npogeccuoHanbHOl 00aacmu, KOMNIEKCHblE 3A0aAHUA:
MOCTPOEHHUS IKCIIEPUMEHTA U - Bribop muraHa SKcrepuMeHTa Uil OLEHKH BIUSHHS PEKAMOB 3arpy3KH KOMITOHEHTOB IIMXTHI B
MaTeMaTHYECKHUM aIapaToM s KOJIOUTHUKOBOE IPOCTPAHHO MEYH;
aHalIM3a U MHTCPIIPETAllMi PE3yJIbTaTOB |- BLI60p IUIaHa 3KCIIEPUMEHTA IS MCCJIENOBAaHUS palMOHAIBHOIO COIEP)KaHHUS TOIUIMBA, BJIArd U
coJiep KaHUA Kelle3a B COCTaBe LIMXTHI MPHU clieKaHuM arjiomeparta u3 koHueHTparoB CCITIO u
Muxaiinosckoro 'OK.
3Hatb OCHOBHbIE ONPEJIEICHUs U IOHATHUS IIpumepHbIii IepeyeHb BOMPOCOB K 3a4eTy OCHOBBI MUHEPAJIOTUU

NpeIMETOB KpHCTaIuIorpadus,
MHUHEPAJIOTHs U eTporpadus;
cnenu(UKy ¥ IPHUHIUITEI HAy9HOTO
3HAHUS, TVIaBHBIE 3TaIbl Pa3BUTHS HayK;
- 3JIEMEHTHI ¥ TapaMeTPHI
MIPOCTPAHCTBEHHOM peLIETKH;

— ITlonsaTHe o kpHucTaIe U KPUCTAIUIMYECKHUX BELIECTBAX.

—  OcHOBHBIE CBOIICTBa KPHCTAIIJIOB.

—  CuMMeTpHs KPHCTAIJIOB, BUABI CHMMETPHH, CHHIOHHH, KaTETOPUH.

— IIpocTpaHcTBEHHAs: KPUCTAIIIMYECKAS] PELIETKA, €€ 3JIEMEHTBI U IApaMeETPBI.
—  IloHsTHE O IPOCTHIX M KOMOWHAIIMOHHBIX (JOPMAax, IPUHIUITEI UX HA3BaHUS.

—  YcranoBka kpuctamuioB. [IpaBuia BeIOOpa oceil 1 eMMHUYHON TpaHu. MHIEKCH M1 CHMBOJIBI TPaHeH U
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- OCHOBHBIE CBOMCTBA KPUCTANINUECKOTO
BEILECTBA, KIACCH(UKAIMIO KPUCTAIIIOB
Y IIPOCThIE (JOPMBI MHOTOT'PaHHUKOB;

- OCHOBHBIC 3aKOHBI KpHCTAJUIOrpadu;
- YCTaHOBKY M CHMBOJIHKY KPHCTAJIIOB,;
- CTPYKTYpY KPHUCTaJIIOB;

- ITUarHOCTHYECKHE TPU3HAKU
MHHEPAJIOB;

- KJIacCU(HKAIMIO MUHEPAIOB, OOIIYIO
XapaKTepUCTUKY KJIACCOB, OCHOBHBIE
HaINpaBJIeHUs IPAKTHYECKOIO
HCIIOJIb30BaHNUsI MUHEPAJIOB,;

- OCHOBHBIE 2HJIOTCHHBIE U SK30T'€HHBIE
MpoIiecChl MUHEPaIo0Opa3oBaHus;

MPOCTHIX (POPM.

3aKoH paIoOHAJBFHOCTH OTHOILIEHUH TapaMeTpoB - 3aKoH ['aton

ITpaBuna ycTaHOBKHM KyOMYECKHX U TETParoHaJIBHBIX KPHUCTAIIOB.

[TpaBuna ycTaHOBKH TPUTOHAIBHBIX M T€KCATOHANBHBIX KPUCTAIIIOB.

[IpaBuiia ycTaHOBKM KpUCTAJIJIOB HU3ILEH KaTErOpHUHU.

3aKOH IOCTOSIHCTBA TPAHHBIX YIJIOB.

OCHOBHBIE 33/1a91 KPUCTAUIOXUMHH. THITBI TNIOTHEHIINX MIAPOBBIX YITAKOBOK.

OCHOBHBIE THUITBI KPUCTANIMUECKUX PELIETOK U TUIHI pemeTok BPABD.

THUMbI KPUCTATUINYECKUX CTPYKTYP HOHHBIX KPUCTAJUIOB.

THUMBI KPUCTATUINYECKUX CTPYKTYP METAINIMYECKUX KPUCTAIIIOB.

THMbI KPUCTATUINYECKUX CTPYKTYP @TOMHBIX U MOJIEKYJISIPHBIX KPHUCTAJIOB.

W3omopdusm, TUIBI n30MOphH3Ma 110 CTENIEHH COBEPIICHCTBA U XapaKTepy 3aMeIICHHSI.
[Monumopdu3M U HONUTHITHZM.

[TonsiTne o MuHepaie, pyzae u nmopoae. [IpompInuieHHas KiIacCU(PUKAIIHAL.

Kpucrannoxumudeckas kinaccupuKanns MUHEPaIoB.

Onruyeckue (LIBET, IBET YePTHI, OJIECK, MPO3PATHOCTH) CBOHCTBA MUHEPAIA.

MexaHn4deckue (TBEpAOCTh, CIIAHHOCTb, M3JI0M) CBOWCTBAa MHHEPAJIOB.

Mopdosorus munepainos. [ToHATHE 0 CTPYKTYpe U TEKCTYpE.

[Monsitue o6 orpanke, radutyce u oOiuke MuHepanoB. Kiaccuukanus MUHEpaJoOB 10 OOJIUKY H
CTeneHu uauoMopusma.

Knaccugpukanust CTpyKTyp IO OTHOCHTEIHPHOMY M aOCOJNIIOTHOMY pa3Mepy MHHEpaJIbHbBIX
WHJIUBH/]IOB.

Oco0bie (OopMbI MHHEPAIBHBIX arperaToB JIpy3bl, CHEPOIHUTHI, HATEUHbIE (POPMBI.

[MonpoOHas xapakTepuCTHKa reMaTiTa u KopyHnaa. CBeieH!sl O MarHEeTHUTe.

IMonpoOHas xapakTepuCTHKa MarHeTHTa U XpoMuTa. CBEICHNS O IIMHENN U BIOCTHUTE.
XapakTepucTHKa KapOOHATHBIX MHHEpPAJIOB: KaJbLUT, JOJIOMHUT, MAarHe3uT, CHICPHUT, MaJaxwuT,
azypurt. VX posb B YepHOH MeTaJuTypTuH.

XapakTepucTuKa CyIb(QHIOB: XaJbKOINHUPHUT, IUPPOTHH, TalEHWUT, CQaJepur, MOIUOJICHHUT,
apceHonUpUT. VX poJib B 4epHOU METAJLITyprHu.

XapakTepruCTHKa MUHEPAIOB U3 Kilacca Cyab(aToB: OapwT, THUIIC, aHTHIPHT.

XapaKTepHUCTHKA CHIINKATHBIX MUHEPAJIOB U3 TPYIIIHI ITOJIEBBIX IIIATOB.

XapaKkTepHUCTHKa MUHEPAJIOB U3 TPYIIIEI OJIMBUHOB: ((PasiuT, GOPCTEPUT, MOHTHUEIUINT).
XapaKkTepUCTHKA CHIIMKATHBIX MUHEPAJIOB U3 IPYIIIBI MHPOKCEHOB: (JIMOIICH, aBTUT, TeICHOEPTHT).
XapakTepruCTHKa MUHEPAIOB IPyMIbl aM(pnO0I0B: (aKTHHOINUT M POroBasi 0OMaHKa).

OOmme mpexacraBieHus: 00 OSHIOTCHHBIX, OK30T€HHBIX M MeTaMOp(OreHHBIX mponeccax
MHHEPaI000pa3oBaHusL.

Marmaruueckue nponeccs! (3¢ Qy3uBHble 1 HHTpY3uBHbIE). Kinaccudukarms MarMaTHiecKux HOpo:




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
KUCIIble (TPaHUT), CpeAHUE (CHEHWT, IHOPHUT), OCHOBHBIE (rab0Opo, 0a3ayibT), YJIBTPOOCHOBHBIE
(myHut, KUMOEpPIIUT), HIeTOouHbIe (He()EITMHOBBII CHEHHUT).
— IlermaTtuTOBBIC, KOHTAKTOBO-METACOMATHUYECKHE (CKapHOBBIE) W THIAPOTEPMAIbHBIC IPOLECCHI.
MecTopoKIeHHs TOJEBBIX UCKOMAEMBIX, CBSI3aHHBIE C 3TUMH ITPOLECCAMHU.
—  OK30TCHHBIC TMIPOIECCH: BBIBETPHUBAHHE M OCagKooOpa3oBaHWe ((pU3NUECKOe, XUMUYECKOe U
6roxuMuaeckoe). MecTopoKIeHHS ITOJIE3HBIX HCKOTTACMBbIX.
— Meramopduyeckre TMpoIecchl: KOHTAKTOBBIH M PETrHOHANBHBINH MeTaMophusM. MecTopokaeHus
MOJIE3HBIX UCKOMAEMBIX.
—  Texaudeckue npoueccsl MUHEPaTIo0Opa30BaHuUs.
—  [lonsitue 06 arnmomeparnuu. [Iporeccs! TUCCOMUIIMY MUHEPAJIOB H METACOMATHYECKOTO 3aMEIIICHHSI.
—  IIpomueccs! KpUCTAIM3ALUHU NIPH arJIOMEpaLiy.
—  XapakTepHCTHKa ITaBHBIX U XapaKTEPHBIX arJIoOMEepallMOHHBIX MUHEPAJIOB.
— Ilaparenesuc MuHEpasnos.
—  OcCHOBHBIE CBEJICHUS O KPUCTAIN3AlNU BEILECTBA.
— Kunerndeckue TUIBI KpHCTAIH3ALMN.
—  3apoxkJIeHHe KPUCTAIIOB.
—  OCHOBHBIE TEOPHH POCTA KPHCTAIIOB.
—  Kpucramnorpadus 1 MUHEpaIOTHs METATYPIHISCKUX IIUTAKOB U IUIAMOB.
YMmers KOPPEKTHO BBIPaXKaTh U IIpumepHBbIii NepeyeHb NPAKTHYECKUX PpadoT
apryMEHTHPOBaHO 00OCHOBBIBATh OmnpeneneHre CHUMMETPUH HA MOJEISAX UACANBHBIX KPUCTAIUIOB
MOJIOXKEHHUS TIPeAMETHOM 06acTu OmpeneneHne BHEUIHUX TPaHHBIX, peOEpHBIX M BEPIIMHHBIX (OpM B KpHcTaulaX. YCTaHOBKa
3HAHUS, TUarHOCTUPOBATh KPUCTAJUIOB M ONpe/elieHHe KPUCTALIOrpadUuecKuX CHMBOJIOB TPaHHBIX, PEOEPHBIX U BEPIIMHHBIX
3 PEeKTHBHOCTh METOJIOB HccieioBaHus; | (hopm
MIPUMEHSTH HOBBIE 3HAHUS B HAYYHO- W3ydenune cucteMaTHUECKON KOJUIEKIIMU MUHEPaJIoB. DOPMBI IPUPOIHBIX BRIJCICHIH MUHEPATIOB
MPaKTUYECKOH e TEbHOCTH. Jnarsoctuueckue cCBOMCTBA MUHEPAJIOB
- OTIPEAEIAT IIEMEHTHl CUMMETPHU U Uzyyenune, onucaHue (QU3NYECKHMX CBOWCTB, CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEW cpacTaHusl,
npocThie (POPMBI MHOTOTPAHHUKOB U HX OIpezieIeHle MHHEPAJIOB, CII0cO00B MX MCHOIB30BaHUS B YEPHOW METAJUTypTUH U HAPOJIHOM XO3SHCTBE
KOMOHMHAIINHU, CUMBOJIBI TPaHEH U -
KIacCH(UIMPOBATh KPUCTAILIIBI;
- OIMCHIBATh CTPYKTYPhI KPUCTAJLIOB;
- ONpeEIsTh (PU3NIECKHe CBOWCTBA U
MOP(OJIOTHIO MHHEPAJIOB.
Bnazners HaBbIKaMH 1 METOAUKAMH OLICHKH, U — Ilepeuens Tem nomamHeil paboTsl «I eosornuecKue Ipouecch»

HHCTPYMEHTAMU IMPOBCACHUA
HCCHC}IOBaHHﬁ; HaBbIKAMU TUArHOCTHKH
KpUCTAJJIOB, MUHEPAJIOB.

OCHOBHBIE 3HIOTE€HHBIE TIPOLIECCH] MUHEPaI000pa30BaHMs

DK30TeHHBIE TIPOIIECCH MUHEPAIIO00pA30BaAHUS

TexHHUUECKHE MPOIeCChl MUHEPAI000pa30BaHHA MIPH ariioMepariiy

Munepanoobpa3oBaHue B JOMEHHBIX IpoOIeccax

MuHepanorust JOMEHHBIX MIJIAKOB, TApHHUCAKa Ha (PyTePOBKE W MUHEPATHHBIX OTIOKEHHUH B




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
TpyOoIpoBoaax
3HaTh OCHOBHBIE ONpEAEICHUS U TOHATUS IIpuMepHbIii NepedeHb BOIPOCOB K 3a4eTy Teopus
NpeIMETOB KpHcTajuiorpadus, MUHepa- IlonsTHe 0 KpHUCTasUIEe U KPUCTAJUIMYECKUX BELIECTBAX. KpHCTaiorpaduu

Jorus ¥ netporpadus; CrienuuKy u
MPUHIUIIBI HAYYHOTO 3HAHUS; TJIaBHbIE
9Talbl Pa3BUTHS HAyK;

- BIIEMEHTHI U MTapaMeTpEbI
IIPOCTPAHCTBEHHOH pEIIEeTKY;

- OCHOBHBIC CBOMCTBA KPUCTAJUTNYECKOTO
BEIECTBA, KIACCU(HKAINIO KPH-CTaJUIOB
Y MpocThie GOPMBI MHOTOI'PAaHHUKOB;

- OCHOBHBIE 3aKOHBI KpHCTAILIOrpaduu;

- YCTaHOBKY M CHMBOJIKY KPUCTAJLIOB,;

- CTPYKTYPY KPUCTaJLIOB;

- IMarHOCTHYECKHE TTPU3HAKU
MHHEPAJIOB;

- KITacCU()HKALIUIO0 MIHEPAJIOB, OOIIYIO
XapaKTePUCTUKY KJIACCOB, OCHOBHBIE
HalpaBlCHHUS IPAKTHYECKOTO
UCIIOJIb30BAaHKSI MUHEPAJIOB;

- OCHOBHBIC SHJJOT¢HHBIC U 9K30TCHHBIC
NPOLECCHl MHHEPATI000pa3oBaHus

OCHOBHBIE CBONCTBA KPUCTAJIOB.

CuMMeTpHst KPUCTAJUIOB, BH/IBI CHMMETPUH, CHHIOHUH, KATCTOPHH.

ITpocTpaHcTBEHHAs KPUCTAIIINYECKAs PEIIETKA, €€ DIIEMEHTBI U TapaMeTPBI.

[TonsiTne 0 MpoCTHIX M KOMOMHAIIMOHHBIX ()OPMaX, TIPHHIUIEI X Ha3BaHUA.

YcranoBka KpuctaiioB. [IpaBmia BeIOOpa ocei ¥ eTMHUYHON TpaHy. THIEKCH W CHMBOIIBI TpaHEeH 1
MIPOCTEHIX (HOPM.

3aKOH palOHAIBHOCTH OTHOIIEHUH TapaMeTPOB - 3aKOH ['aton

[TpaBuna ycTaHOBKHM KyOMUECKHX U TETParoHaIbHBIX KPUCTAIJIOB.

IIpaBuna ycTaHOBKM TPUTOHAJIBHBIX U IeKCArOHAJBHBIX KPUCTAIIIOB.

[IpaBuna ycTaHOBKM KpPUCTAJIJIOB HU3LIEH KaTETOPHUU.

3aKOoH MOCTOSHCTBA T'PaHHBIX YIJIOB.

OCHOBHBIE 33124 KPUCTAJUIOXUMHUHU. THITBI INTOTHEHIINX [IAPOBBIX YIAKOBOK.

OcCHOBHBIE THIBI KPUCTAUIMYECKUX PELIETOK U TUIBI pemeTok BPABD.

THUMBI KPUCTATUIHYECKUX CTPYKTYP HOHHBIX KPHUCTAJLIOB.

THUMBI KPUCTAJUIMYECKUX CTPYKTYP METAINIMYECKUX KPUCTAIIIIOB.

THUnbI KPUCTATUIMYECKUX CTPYKTYP ATOMHBIX M MOJIEKYJISIPHBIX KPUCTAIIIOB.

N3zomopdusm, THIBI n30MOphH3Ma TI0 CTETIEHH COBEPIICHCTBA U XapaKTepy 3aMeIleHHSI.
IMonumop}u3M 1 MONMUTHITH3M.

[MTousiTue o MuHepaie, pyze u nopoae. [IpomblnuieHHas KiaccUpUKaIys.

Kpucrannoxumudeckast knaccuduxaiysi MUHEPAJIOB.

OnTudeckue (I[BET, IIBET YEPTHI, OJI€CK, MPO3PaYHOCTh) CBOWCTBA MUHEpaJa.

MexaHnuyeckue (TBepAOCTb, CIIAfHOCTh, 3JI0M) CBOIICTBAa MHHEPAJIOB.

Mopdosorus munepainos. [ToHATHE O CTPYKTYpe U TEKCTYpE.

ITonsitue 06 orpanke, radbutyce u oOinuke MUHepanoB. Kiaccupukanus MUHEpAJIOB 1O OOJIMKY H
CTENIeHN HIHOMOophHU3Ma.

Krnaccudukanms CcTpyKTyp 1O OTHOCHTEIBHOMY M aOCONIOTHOMY pa3Mepy MHHepalbHbIX
UHUBUJIOB.

Oco0b1e (GOpMBI MHHEPAIBHBIX arperaToB JIpy3bl, CHEPOITHUTHI, HATEYHbIE (GOPMBI.

ITonpobHas xapakTepucTHKa reMaTuTa 1 KopyHaa. CBeJleHHsI 0 MarHeTHTe.

ITonpobHas xapakTepuCTHKa MarHETUTa U XpoMuTa. CBEICHHUS O IIMHUHETH U BIOCTHTE.
XapakTeprucTHKa KapOOHATHBIX MHHEPAJIOB: KaJbIUT, JOJOMHT, MAarHe3uT, CHUIEPHUT, MaJlaxuT,
a3yput. VX posib B UepHOI MeTalIypruu.

XapakTepucTuKa Cyab(QUIOB: XaJBKOIMHPHUT, WHPPOTHH, TalleHUT, cdaaepur, MOIHOACHUT,
apceHonupuT. VX ponib B 4epHON MeTaJlITypruu.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl

—  XapakTepHCTHKa MHHEpAJIOB U3 Kilacca Cyiab(aToB: OapuT, TUIC, aHTHIPHT.

—  XapakTepHCTHKA CHIMKAaTHBIX MUHEPAJIOB U3 IPYIIIHI ITOJIEBBIX IIITATOB.

—  XapakTepucTHKa MHHEPAJIOB U3 TPYIITEI OMUBUHOB: ((hasIuT, GOpPCTEPUT, MOHTHICILTUT).

—  XapakTepHCTHKA CHIMKATHBIX MUHEPAJIOB U3 TPYIIIBI THPOKCEHOB: (IMOTICH, aBTUT, TEICHOEPTHT).

—  XapakTepucTHKa MHHEPAJIOB IPYIITEI aM(pHOO0IIOB: (aKTHHOJIUT U POTOBasi 0OMaHKa).

— OOmme mpexncraBieHUS 00 DHIOTEHHBIX, 5SK30TCHHBIX M MeETaMOp(OTEeHHBIX MpoIeccax
MHUHEpaooOpa3oBaHuUsI.

—  Marmaruueckue nporeccs! (3G dy3uBHbIe 1 HHTpY3UBHBIE). Kiaccudukarus MarMaTHieckux HOpos:
KUCIIble (TPaHUT), CpeAHUE (CHEHHT, IHOPHUT), OCHOBHBIE (rab0Opo, 0a3ayibT), YJIBTPOOCHOBHBIE
(myHut, KUIMOEPIIUT), HIeNouHble (HEQENNHOBBINH CHEHNT).

— IlermatuToBBIE, KOHTAaKTOBO-METAacOMAaTHUYECKHE (CKapHOBBIE) W THIAPOTEPMajbHBIC IPOLECCHI.
MeCTOpO)KI[eHI/IH IMOJICBBIX UCKOIIA€MbIX, CBA3aHHBIC C 3TUMU IIPOLECCAMU.

—  DK30reHHBIE IIPOLIECCHl: BBIBETPUBAHME W 0CaAKooOpa3oBaHHe ((pU3MYECKOE, XHMUYECKOe U
O6roxuMuIecKkoe). MecTopoXICHHUS MOJIE3HBIX HCKOTIAeMBbIX.

—  Meramop¢duueckre Mpouecchl: KOHTAKTOBBIH M PErHOHANBHBIA MeTaMoppu3M. MecToposkaeHHs
TMOJIE3HBIX UCKOIIAEMBIX.

—  Texuudeckue mpouecchl MUHEPATO00pa30BaHMU.

—  [lonsaTtne 06 armomeparuu. [Iporeccs! TUCCOMUINT MUHEPATIOB H METACOMATHYECKOTO 3aMEIICHHS.

—  IIpouecchl kpUCTaIIM3aIMU [IPU arJIOMEpaLiH.

— XapaKTepI/ICTI/IKa TJIaBHBIX U XapaKTCPHBIX arjioMepaliuOHHBIX MUHEPAJIOB.

— Ilaparenesuc MuHepasnos.

—  OCHOBHBIE CBEJICHUS O KPUCTAJUTM3AIUU BEIECTBA.

— Kunernueckue TUIBI KpUcCTaJlsIn3aluu.

—  3apoXIeHHE KPUCTAIIIOB.

—  OCHOBHBIE TEOPHH POCTa KPUCTAIIIOB.

—  Kpucramorpadus 1 MUHEpaIOTHsI METATYPIHYECKUX IIUIAKOB U IUIAMOB.

YMmers KOPPEKTHO BBIPAXKaTh U IIpumepHBbIii IepeyeHb NPAKTHYECKUX PpadoT

apryMEHTHPOBaHO 00OCHOBBIBATh
TIOJIO’KEHHMS TIPeIMETHOH o0nacTn
3HAHMS, JUarHOCTHPOBATD

3¢ PEeKTUBHOCTH METOZOB MCCIICIOBAHMS;
MPUMEHSTH HOBBIE 3HAHUS B HAYYHO-
IIPAKTUYECKOHN AEATEIbHOCTH.

- ONPEJIEIIATh 3JIEMEHTBl CAMMETPUH U
npoctbie HOPMbI MHOTOTPAHHUKOB U HX
KOMOHHAIIMU, CUMBOJIbI TPaHeH 1
KJIacCH(HUIPOBATH KPUCTAIIIBI;

- ONUCHIBATH CTPYKTYPB! KPUCTAIJIOB;

OmnpeneneHre CHMMETPUH HA MOJEISAX UACAIBHBIX KPUCTAIIIOB

OmpeneneHne BHENIHWX TPAaHHBIX, peOEpHBIX M BEPIIMHHBIX (OpM B KpHCTaulaX. YCTaHOBKa
KPHCTAJUIOB M OIPEAEIeHNe KPUCTAIIOTPa(UUECKIX CHMBOJIOB TI'PaHHBIX, PeOEpPHBIX M BEPIIMHHBIX
¢dopm

N3yuyenue cucteMaTUUECKON KOJIEKIIMU MUHEPai0B. GOpMbl IPUPOAHBIX BbIACIEHUN MUHEPAJIOB
JunarHoctuueckue CBOMCTBA MUHEPAJIOB

Wzydenune, ommcanne (QU3MYECKUX CBOWCTB, CTPYKTYPHO-TEKCTYpPHBIX OCOOEHHOCTEH CcpacTaHwus,
oTIpeJieNIeHIe MUHEPAJIOB, CIOCOO0B WX HCIOIB30BAaHUS B YEPHOW METAJUTYPTUH M HAPOIHOM XO3SHCTBE




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMIETEHIIUU MIPOTrpaMMBbl
- onpeaenaTh (hU3NICCKUE CBOWCTBA U
MOP(OJIOTHIO MUHEPAJIOB.
Bnagets HaBBIKAMH U METOIMKAaMHU OLICHKH, U — Ilepeuens Tem momamnraeil paboThl «l €0JOTHYECKHE MPOIECCHI»
MHCTPYMEHTaMU IIPOBEACHUSA OCHOBHBIE HJOTCHHBIC TIPOIIECCH MUHEPAI000pa30BaHUs
WCCIIEIOBAHNH; HABBIKAMHU JUATHOCTUKH | DK30TEHHBIC TIPOIIECCH MHUHEPATI000pa30BaHus
KPHUCTAJIIOB, MUHEPAJIOB. TexHIUECKHE MPOIECChl MUHEPAIO00pa30BaHUS MIPH ariioMepariy
MunepanooOpa3oBaHue B JOMEHHBIX MPOIIeccax
MuHepaorisi JOMEHHBIX IIJJAKOB, TapHUCAXKa Ha ()yTEPOBKE U MUHEPATIbHBIX OTJIOKCHHUI B
TpyOoIpoBoaax
3Hath TEXHOJIOTHIO TIpoliecca crekanus u | [IpuMepHbIe TeOpETUUECKHE BOIPOCHI Teopus u TexHonIOTUA
OKOMKOBAaHHS MEJKHX PyJ M TOHKHX |- YKa3aTh KOHTPOJUPYEMBIC MapaMeTphl ariioMepanuoHHoro mpoiecca. OOBSICHUTh HEOOXOIUMOCTh | OKYCKOBAHHS JKEJIE€3HbIX
KOHIICHTPATOB,; KOHTPOJIA. pya
METO/bI KOHTPOJIS TexHonoruit |- CoCTaBUTh TEXHOJOTUYECKYIO TMOCIEA0BATEIbHOCTh MOJATOTOBKU IKEJIE3HBIX PYA K JOMEHHOMH
MIPOLIECCOB OKYCKOBAHMS MEJIKHX Py IIJIaBKE.
W TOHKHX KOHLIEHTPAaTOB; —  TexHomorus mpou3BOACTBa THOPUIHOTO arjioMepara.
COBPEMCHHBIC METOJbl OKYCKOBaHHUSA |- OmpenenuTh JOEHCTBUSA, KOTOPBIMH HEOOXOOUMO HM3MCHHTh TEXHOJOTHUYECKHI  Ipolecc
MEJIKMX Py U TOHKHX KOHLIEHTPATOB; MIPOU3BOJCTBA arjoMepaTa Ipu BBOJE B arJIOIIHUXTY KOMIIOHEHTOB, COAEPKAIIUX TUIPOCKOIINYECKYIO
METOJUKY HCCIEIOBAHUS IPOLIECCOB BJIATY.
OKYCKOBaHMsI MEIKUX PYA W TOHKUX |— Onpenenurh HapylIeHUs B TEXHOJOTHMU IPOU3BOJICTBA arjioMepara OpHU IOSBIEHUUM B HEM
KOHIIEHTPATOB HEYCBOUBILEHCA U3BECTHU.
—  Omnpenenuth U3MEHEHHsI B TEXHOJIOTUYECKOH IETOYKe MPOU3BOICTBA arjioMepara Mpy MOBHIIICHUN
JIOJIM TOHKUX KOHIIEHTPATOB B arjloMEpaliMOHHON LIUXTE.
— Kakue wu3MeHeHHS B TEXHOJOTHYECKOW IIETIOYKE MPOU3BOJICTBA arjioMepara HEeoO0XOJAUMO
OCYIIECTBUTS JJIsl BHSIPEHHS IpOIecca TePMOOOPabOTKH.
Ymetb BBITIOJIHSTh pacueThb cocTasa [IpuMepHbIe npakTUUYeCKUEe 3aJaHus
MIMXTOBBIX MAaTEPHAIIOB; BBITIOMTHUTE OIIEHKY  JKENe3HOW pyIbl COCTaBa, %. YCTaHOBUTh MUHEPATOTUYECKUH THI
IIPOBOJUTH HeO6XO}II/IMbIe pya. HepechTaTL cocrtaB Ha 100 %.
HCCIEN0BaHUSA IIPOLIECCOB

OKYCKOBAHUS MCJIKUX Py U TOHKHUX
KOHIICHTPATOB,

NOAJACPIKMBATh 3aJlaHHbIC 3HAYCHUSA
TCXHOJIOTUYECKUX TapaMeTPpOB

XKenezopynnas cmech B cooTHomeHun 40 : 60 cocTouT u3 pyn, cogepxamux coorBercTseHHO 0,08 u

Fe FeO Mn P S S|02 Alzog CaO MgO Il
34,20 4386 | 1,16 | 0,03 | 0,034 | 6,88 2,59 2,96 | 8,92 31,31
50,40 0,50 | 0,22 | 0,07 | 0,018 | 13.60 | 2.90 040 |0.11 0,50

0,3% P,0s. Onpenenuth cpeTHEB3BEMICHHOE cojiepkaHue Gochopa B pyaHON CMECH.

B kakom u3 okcuaoB mapranma Mn,Oz MnO,, MnzO, m MnO coxmepxutcs HaunOoObIIee H
HaMMEeHBIIIee KOJIMYECTBO KUCIOpoa (B KT).

B ceipom cunepure conepxutcs 34% Fe . Onpenennuts coneprkaHue jxelie3a B 000%#KEHHOH pyze.




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpaMMBbl
3amacel MecTopoxkaeHuss | mMuH T >xene3Hoil pyael. Con. xenesa B pyne 34 % , B uyryne 94 %
,JIoTepu pyabl pu 1oosrae 8 % . CKOJBKO YyryHa MOKHO BBIIUIABHTH U3 3TOH PYABI.
B sxenesHoit pyne comepxkutcs 12% FeO u 70% Fe,O3 KakoBo oOmee comepxanue xemnesa B
9TOHU pyze.
Bnanets — METOAMKOW mpoiecca moaAroToBku | [IpuMepHbIe IpaKTHYEeCKUe 3a0aHus
HMIMXTOBBIX MaTepHaoB k | CpaBHHUTBH TEXHOJIOTHICCKHE [ETIOUYKH MIPOM3BOJICTBA arjIoMepara I10 IPeICTaBICHHBIM CXeMaM.
OKYCKOBaHHIO; OOBSACHUTD PA3TUUNS B TEXHOIOTHSIX
— HaBBIKAMH TIpOIlecca OKYCKOBaHHA :
MEJIKHUX Py U TOHKAX KOHIICHTPATOB;
— MeToxaMu OIICHKH KayecTBa
OKYCKOBAHHOTO CHIPhS;
— METOAMKOM HCCleoBaHMS IPOIECCOB
OKYCKOBaHHUS
OOBIICHUTH TEXHOJIOTHUECKYIO IIEMOYKY POU3BOCTBA aryioMepara. YKazaTh OTJENCHNUs, UCTIOIb3yeMble
arperaTsl
TexHONMOTHYECKast EMOYKa KaKoro Iporecca n3odpaxkeHa Ha cxeme? J[aTh pacmmppoBKy MO3UIHAN
se sz s
3HaTh — OCHOBHBIC 3aJayud W TOAXOJbI K le/lMeprIe TeOpPETHYECKHUE BONPOCHI: TexHoreHHbIE PECYPChI
OIIGHKE BO3JEHCTBHA TEXHOTCHHBIX | — TexHoyorus nepepaboTKu TEXHOTCHHBIX PECYPCOB arJoMEepaMOHHOTO MPOU3BOICTBRA TOPHOIIPOMBINUICHHbBIX
PECypCOB Ha OKpYKaIOILYIO Cpeay —  TexHonorus nepepabOTKH TEXHOTCHHBIX PECYPCOB TOMEHHOTO TIPOU3BOICTBA pEeruoHoB
—  TexHousorus nepepabOTKH TEXHOI'€HHBIX PECYPCOB CTaJICTIABUIBHOTO IIPOU3BOCTBA
— OcHoBHBIE 33/1a4M U MOAXOJBI K OLIEHKE BO3JCHCTBUSA TEXHOTEHHBIX PECYPCOB Ha OKPYKAIOLIYIO
cpeny
VmeTs — MNPUMEHATh 3HAaHWA B  OO0JACTH IIpumepHbIe NpaKTHYECKUE 32 JaHUS:
obecreyeHus skosiornueckoii | [To mpencraBnerHo# GoTorpaduu onpeneuTh BUI TEXHOTCHHBIX OTXOJIOB, UX BIHSHUC HA

OezomacHocTH mpu  oOpalieHuu ¢

9KOJIOTMYECKYI0 00CTaHOBKY, OIPEIEIUTh CII0co0 IepepadoTKH




CTpyKTypHBII

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa30BaTenbHON
KOMITETEHIINU IPOrpamMMBbl
0TXOJaMU MIPOM3BOJICTBA U
noTpeOICHUS
ITo nmpencTaBiIeHHON CXeME OIIPEAETNTh BUA TEXHOTCHHBIX OTXOJI0B, X BINSHHUE HA KOJIOTHYECKYTO
00CTaHOBKY, OIIPEEIUTH CIIOCO0 mepepadoTKH
s_— o e )
=
Ch
Bnaznets — BJaAETh OCHOBHBIMH IIOAXOAaMH K [TpumepHBIe 3a1aHKs HA PEIICHHE 3a1a4 U3 MPOQeCCHOHANBHON 001acTH
pellenuo 3ajad 1o  cHwkenwio | [Io IpeacTaBleHHON cXeMe ONpPENENHTh BUJ TEXHOTEHHBIX OTXOJOB M CIHOCO0 HX NepepabOTKH.
JKOJIOTUYECKOTO pHCKa B obnactu | JloKa3aTh CHUKEHHE HATPy3KH Ha 3KOJIOTHIO NP BHEAPEHHHU JaHHOTO COC00a NepepadoTKH
obpameHus c TEXHOT€HHBIMHU "
pecypcamu
ITo mpencraBleHHOM CXeMe OIPEACINTh BHJA TEXHOTEHHBIX OTXOAOB M CIOCO0 HMX mepepaboTKH.
JlokazaTh CHM)KEHHE Harpy3KH Ha 3KOJIOTHIO IIPU BHEAPEHUH JAHHOTO CI0C00a mepepadoTKH
Ilo HpeI[CTaBHeHHOﬁ CXEME€ OINpCACIUTL BUIA TEXHOI'CHHBIX OTXOAOB H crocod ux nepepa60TKI/I.
JloxaszaTh CHIKEHHE Harpy3KH Ha HKOJIOTHIO NPH BHEAPEHUH JaHHOTO Ciocoba rnepepadoTku
3HaTh OCHOBHBIE METO/IbI UCCIIEJ0BAHU, Ilepeuens meopemuueckux 60npocos K 3auemy: BelnnaBka cranu B
HCIIOJIb3YEMBIC ITPU BBITIJIABKE CTaJIA B MCTOHBI HCCJ’IC}IOBaHHﬁ KOHBCPTCPHBIX IPOIIECCOB! KOHBEPTEPAX
KHCIIOPOHBIX KOHBEpTEpax - 1abOpaTOpPHBIE;
- IMMOJIYTTPOMBIIIJICHHBIC,
- IPOMBIIIJICHHBIC
YMmers BBIOMpATH METO/Ibl ucnbITaHul; | IIpakmuueckue 3a0anusa:
aHAJIM3UPOBATH 3 obpabaTeiBaTh | OmucaTh METOABI ONPEICICHNS TIOKa3aTeIeli KOHBEPTEPHOI IIIaBKH:
PEe3yNbTaThI UCCIIEIOBAHUIN M U3MEPEHUN | - paCUETHBIN (METO MaTEMaTHIECKOTO MOICTUPOBAHUS);
- MeTOJ1 PU3HIECKOT0 MOAEINPOBAHHUSL.
Brnaners NPaKTHYECKUMM HABBIKAMU NIPOBENEHUS | 3a0anus Ha pewienue 3a0a4 u3 npogheccuonanbHoli 0onacmu, KOMRIEKCHbIE 30aHUA:




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
UCIIBITAHUH 110 OINIPEEICHUI0 OCHOBHBIX | [IpomeMoHCTpHUpOBaTh HABBIKY B OIIPEAEIICHINH OCHOBHBIX ITOKa3aTelieil KOHBEPTEpHOH IIIaBKH,
3HAYUMBIX TIapaMETPOB KOHBEPTEPHOU MPETI0KUTH MEPONIPUSTHS 110 MOBBIIIEHUIO BBIX0/a TOJHOTO METajljla B KHCJIOPOAHO-KOHBEPTEPHOI
IUIaBKHU 1 IPIMEHEHHSI METOJIOB TUTaBKE
TOBHIIEHUS () (HEKTUBHOCTH
CTAJICIUIABIIIBHBIX MPOIIECCOB
3HaTh OCHOBHBIC METO/IbI MICCIICAOBAHUH, Ilepeuens meopemuueckux 60npocos K 3auemy: BeimnaBka cranu B
UCTIONIb3yEMBbIE MIPH BBIMIABKE CTAIN B MeTobI HCCIIeI0BAHUH AIIEKTPOCTATICIUIABIIIBHBIX IIPOLIECCOB: NIEKTpOIIeYax
3NIEeKTpoIedax - 1ab0paTOpPHBIE;
- OJTYNPOMBIIITICHHEIE;
- IPOMBIIJICHHBIE
Ymers BBIOMPATH METOJIBI WCIIBITaHul; | [Ipakmuueckue 3a0anus:
aHAIM3UPOBATH u obpabarsiBath | OnmcaTs METOABI ONIPEAEICHUS MTOKa3aTeIeH JEKTPOILIABKH:
PE3yJIBTATHI HCCIIEAOBAHNI M MI3MEPEHHH | - PaCUeTHBIN (METOJl MaTEMAaTHIECKOTO MOAEINPOBAHUS);
- METOJ1 (PU3MYECKOTO MOJAEINPOBAHUSL.
Bnaners NpaKTHYECKUMH HABBIKAMH NIPOBENEHNS | 3a0anus na peuwienue 3a0ay u3 npogeccuonanbHoll 0o6nacmu, KOMRIAEKCHble 3A0aHUA:
UCTIBITAaHUH 110 ONpEeAeTICHUI0 OCHOBHBIX | IIpoieMOHCTpUpOBaTh HABBIKK B OMNPEAEICHUN OCHOBHBIX MOKa3aTeNel 2IeKTPOIUIaBKH, IIPEATIOKHUTh
3HAYMMBIX [IapaMETPOB AIEKTPOIUIABKH U | MEPONPHATHUSA 110 MOBBIIICHHUIO BBIX0/]a TOJJTHOIO METalljia B IEKTPOILIaBKe
MPUMEHEHHUS] METOI0B MOBBIIIEHUS
3G GEKTUBHOCTH CTAJCTIABIIBHBIX
MPOLIECCOB
3HaTh OCHOBHBIE OIIPEJENICHUS U IIOHATHUS KoHTpospHbIe BOIPOCHI I TPOBEACHHUS TEKYIIET0 KOHTPOJIS K HTOTOBOH Kogmesas o6paboTka
TEOpHH TUIAHUPOBAHMS U OpPraHU3alNuN aTTecTanyu B (popMe 3a4era ¢ OLEHKOU cTanu
(hU3HMUECKOTO IKCIIEPUMEHTA — OOopynoBaHue arperara «KOBILI-IICUb.
—  Texuosorus 00pabOTKHM CTalM Ha arperare «KOBII-TIEYb).
—  YcTpolcTBO B PUHIMI paboThH BakyyMaTopa DH.
—  VYcrpoiicTBo 1 pUHIMIT paboTH BakyyMaTopa RH.
—  YcrpoiicTBo arperarta JOBOAKH CTAJH.
—  Texnomnorus xopmeBoi 00padoTku cramu Ha AJIC.
—  OcobeHHOCTH KOBIIIEBOIT 06pabOTKH 0COOOHU3KOYTIIEPOIUCTOM CTaIH.
—  OcobeHHOCTH KOBIIEBOIT 00pabOTKH 0COOOHM3KOCEPHUCTON TPYOHOH CTaNH.
—  CnoocoOsI KOBIIEBOH 00paOOTKH CTaIH, peIIaeMbIe 3a1a4H.
—  TexuHomorus KoBIIeBOH 00pabOTKH CTaJIN B IPOILIECCE BRIITYCKa U3 KHCIOPOJAHOTO KOHBEpTEpa.
— TexHonoruss KOBIIEBOH OOpaOOTKM CTajW B MpPOIECCe BBIMYCKA W3 COBPEMEHHOH JIyrOBOWM
CTaJIETUIABUJIBHOW TIIEYH.
YmeTpb nproOperaTh 3HaHUS B 00JIacTH

IUTAHUPOBAHMS U OPTraHU3aIUN
(hU3UIECKOTO IKCIICPUMEHTA U
CTaTUCTHYCCKON 00pabOTKH ero

[IpakTHdeckne 3aHATHA HA UMUTAaTOpE-TPEHAXKEpe
«Cranesap arperara «koBuI-neus» OCIII I[TAO «MMK»».
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OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
pe3yIbTaToB;
(hopmynTHpOBaTH LENH U 31241
9KCIIEPUMEHTAIILHBIX HCCIIEA0BAHUIH
CTPYKTYPBI U CBOMCTB HAHOMATEPHAIIOB
Bnanets npodecCHOHANBHBIM S3bIKOM IIpumeps! KOHTPOJIBHBIX 3a1a4:
MpeAMETHON 00IaCTH 3HAHNUS; Omnpenenuts pacxo] HEHTPANBHOTO ra3a — aproHa, BIyBaeMOTO B METalll, BBIIUIABICHHBIN B
MaTEeMaTHYECKUM annapaToM TCOPUH KHCJIOPOZHOM KOHBEPTEPE W HaXOIAIIUICA B CTAJICPA3IMBOYHOM KOBIIE, JUIS CHHKEHHA
TUTAHUPOBAHUS U OPTaHU3ALNN coliepKaHus Bogopoaa ¢ 6 xo 1,5 ppm.
(usnueckoro skcriepuMenTa u Onpenenutb OCTaTOYHOE COAEpXaHHE PacTBOPEHHOro Boaopoda B ctanu Mapku 30XH3A, ecnu
CTAaTHCTUYECKON 00pabOTKH €ro JTABJICHUE B Ta30BOH (pa3ze Kamephl MUPKYIIIIUOHHOTO BakyyMmaTtopa cocramBiser 0,8 MM pT. CT.
peE3yIbTaToOB Henocraroiue qanHple NpUHATH CAMOCTOSATENBHO.
Omnpenenuts pacxo]l U3BECTH NPH HABEJCHHU «OEJoro» MIIaka Ha arperare «KOBII-TIEYb» IS
MpoBeAeHUs necynbdyparun Metaiuia Maccoit 370 T, B KOTOpOM 710 00paboTKu conepxkanoch 0,012
% cepsl, a mocie Hee — 0,005 %; mMacca nutaka B KoBIie 10 o0paboTku paBHa 6,5 T. Hemocraromue
JITaHHbIE IPUHATH CAMOCTOSITEIBHO.
3HaTh HEO0OX0UMOCTb pa3paboTKH U IIpumMepHbIe TeOpeTHYECKHE BOIIPOCHI Hosgsle nporiecchr
MPOMBIIITIEHHOT'0 OCBOCHHUS HOBBIX Oco0EHHOCTH TEXHOJIOTHH BHIIIABKY U PA3IUBKH BHICOKOJIETUPOBAHHOH CTaNH. MeTajulypruu
TEXHOJIOTUH ¥ TEXHUKH POU3BOJICTBA MukposerupoBanue 1 MOIU(PHUIUPOBAHKE CTAIIH.
ICPHBIX MCTAJIIIOB KaK MaCCOBOI'O, TaK X Bo3moxkHOCTH ynpaBieHHsT (OPMHUPOBAHUEM CTPYKTYPHI IUTOTO CIUTKA
CHENHAIBHOIO HA3HAYCHUA, Henocratkd TpaJWIMOHHBIX CHOCOOOB MPOW3BOJACTBA YYI'YHA M CTAIM IO OTHOINEHHIO K
TEXHOJIOTHIO NPOU3BOJCTBA ocobo OKpysKatoLLeil cpese
“MCTBIX HYTYHOB M CTaJICH TeXHOI0rUs MPOU3BOICTBA BLICOKOYIJIEPOUCTON KOPIOBOH CTalu.
IMTopo1koBast MeTaJUTyprist XKeJe3a.
TexHoMOTHA MPOU3BOJICTBA CTaIM Mapku |F
ITonmy4yenue cranel ¢ 0COOOHU3KUM COAEPKAaHUEM CEepHI
YmeTs OTIpeNIeNATh CII0CO0 MPOU3BOICTBA ITpumepHBIe IpakTHYECKUE 3aaHUS:

YEPHBIX METAJIJIOB IPUMEHUTEIBHO K
KOHKPETHBIM YCJIOBUSIM

IIPOBOAUTH PACUETHI 110 IPSIMOMY
MOJIy4EHHIO JKeJle3a

1. ITo mpeacTaBICHHON CXEME ONPEACTUTh CIIOCO0 MPou3BoaAcTBa. OOBSICHUTH TEXHOJIOTHIO.

3. OnpenenuTh pacxo]] KOKCOBOW MeN04YH, 00eCIeYHBAIONIHA CTEXHOMETPHUYECKYI0 HOTPEOHOCTh B




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
yrIepoie Ha mpsiMoe BoccTanoBieHue Fe u Mn. Mcnonb3yst auarpamMmbl cocTostHUs cucteMbl Si0,-Ca0-
Al,03-MgO oneHuTs cocTaB MycTON MOPOABI KOHIEHTpPATa, 3076l KOKCOBOH MENOYH ¢ TOYKH 3PCHHS
TeMIIepaTypsl IuaBiIeHus nutaka. [Ipn HeoOXoauMocTH BEIOpaTh (UIFOC M €r0 PacXof IS JOCTHKEHUS
TeMIIEpaTyphl IIaBJIeHUs laka He Beime 1400°C
Bnaners HaBBIKAMHU BOCIIPOM3BOICTBA CXEM 3ajaHus Ha pelIeHue 3a1a4 U3 NpoecCUOHAIBHON 00acTi
KOHCTPYKLIMH OTAEIBHBIX PEAKTOPOB 1. Tlo mpencraBieHHON cXeMe OMpeNeNuTh cnocod mpon3BoiACcTBa. OOBSICHUTE KOHCTPYKIHIO H
(xamep) HOBBIX arperaToB TIPUHITUI PabOTHI PEaKTOPOB H arperaToB
2. Ilo mpencTaBIeHHOI CXeMe ONpeneNUTh crocod Mpon3BoAcTBAa. OOBSICHUTD KOHCTPYKIHIO H
MIPUHINI PabOTHI PEaKTOPOB M arperaTton
3HaTh TpeOOBaHMs K MOATOTOBKE OTYETA TI0 [epeuncnuts TpeOOBaHMS K MTOATOTOBKE U HAMCAHHUIO aHATUTHYECKOTO 0030pa Mo TeMe NpakTuky, | [IpomsBoxcTBeHHAs —
MPEeIUIUIOMHON TIPaKTHKE COTIIACHO KOTOpasi JOJDKHA KOppenrpoBaTh B TeMoi Oynymeit BKP; MIPeAUIUIOMHAs
YTBEPkKJIEHHBIM (opMam NIpaKTUKa
Ymers COCTABJIATh OTYET I10 NPAKTHUKE [IpemgocTaBuUTh MJIaH OTYETA 110 MPAKTHKE COTJIACHO 33/IaHUIO Ha IPaKTHKY,
Bnaners MpaBHJIAMH TTOJITOTOBKH yCTAaHOBJICHHON [IpenocraBute naHHBIE 1O 00pabOTKE M cUCTEMaTH3alWH (AKTHYECKOTO W JIMTEpaTypHOTO
OTYETHOCTH I10 YTBEPKJICHHBIM (popMaM MaTepralia 1o TeMe 3aJaHusl 10 MPaKTHKE.
IIK-3 roToBHOCTHIO HCMOJIb30BATh (H3NKO-MATEeMATHYECKUN anmapaT AJs pelieHns 32124, BOSHUKAIONIUX B X0/e MPo¢ecCHOHATbHOM 1eITeILHOCTH
3Hatb Martemaruka

- OCHOBHBIC TTOJIOXKEHHSI TEOPUH MPE/IEIIOB
Y HETIPEPBIBHBIX (DYHKIIMH,

- OCHOBHBIC TEOPEMBI
muddepeHIHaTbHOTO U HHTETPATEHOTO
HCUUCIEHUs (PYHKIIA 0THON 1
HECKOJIbKUX TIEPEMEHHBIX, METO/IbI

g hepeHIMaTLHOTO HCYUCIICHUS
uccie0BaHus QyHKINH,

- OCHOBHBIC TUIIBI OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHUH U
METO/IbI X PELICHUS,

- OCHOBHBIE TTOHSTHS TEOPUH

Cwmotpu (aiin — «Crrcok Borpocos k ITK-3-3»
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BEPOSATHOCTEN U MAaTEMaTUYECKOU
CTaTHCTHKH
YmeTs HNpUMEHATH MeToAs! 1uddepennuansaoro | Ipumepnsie npakmuueckue 3a0anus u 3a0auu
MCUMCTICHHS UISl HCCIICN0BAHNA GYHKIHH | 3a1appe 1. [TokakuTe, 4TO npenen fim X=X ne mosxeT GBITE BBIUMCIIEH MO MpaBmTy JlomuTans.
OJTHOI M IBYX NEPEMEHHBIX (B TOM YHCIIE x>0 X + COS X
Ha 3KCTPEMYM, IIOBECACHUE HA TPAHULIC Haitnute 3TOT mpenen ApyruM crnocoOoMm.
001acTH 3aJaHKs U T.IL.); 3 flx)=3 -+ o1
BBISIBJIATE, CTPOUTH M PELIATh ajaua 2. K rpaduxy QpyHKIHIN / B €T0 TOYKE C %6cunccon 0 = *mpoBeneHa KacaTeNlbHasl.
MATeMaTHHECKHE MOJIETH TPHKIATHBIX Haiitu ruomaaps TpeyroibHIKa, 00pa30BaHHOTO KacaTeIbHOM U OTPE3KaMu, OTCEKAaeMBIMH €10 Ha OCSIX
3a7au; KOOpIMHAT.
00Ccy)IaTh croco0b! 3(PPEKTUBHOTO 3agaua 2. Haiiti nentp mMacc oqHopoiHoro Tena ¥ =1 , orpaHH4eHHOTO ITOBEPXHOCTSIMHE
peuieHus 3aaad, pacrno3HaBaTh
3¢ deKTUBHBIC pe3yabTaTHI OT y2 +2° <x<2.
Hed (P (HEKTUBHBIX 3agaua 3. Haiiti HanOomnpIree 1 HaNMEHbIIee 3HAYCHUS PYHKINH Z = 5x2 +8y —2Xx+1 B 3aMKHyTOMI
obnactu /I, orpannuenHoi muauamu X =4, y2 =4X.
3ananmne 4. [Togymaiite, ¢ TOMOIIBIO CPECTB KAKOTO pa3/ielia MaTeMaTHKA MOKHO PEIUTh
CIETYIOUIYIO 3a7a4y.
«/1ns yOOpKH CHera Ha yJuIlaX ropojia UCIOJIb3YITCS CHErOyOOpoUHbie MaiuHbl. OHU pabOTaoT B
TEeYeHHE CBETIIOTO BpEMEHH CYTOK ¢ 6 10 18 "4acoB ¢ MOCTOSHHOM CKOPOCThIO YOOpku cHera 400 (Ma/ll).
H3meHeHne oObeMa CHera, BhINAIAIOIIEro Ha YJIHIbI TOpO/ia B TOPOJE B TeUEHHE CYTOK, MOXHO ONUCATh
a5 0 -si, S@)
YpaBHEHHUEM dt rae — o0beM cHera (B M3), BBINABIIETO 32 BpeMs t (B
gacax), 0£7£24. B yoment BpeMCHI/II =0 ya yinuuax ropoaa jexut 1000 m® cHera. Ycranosute
S(1)
COOTBETCTBHE MEXKIy BpeMeHeM t 1 00beMOM CHera, JISKAIIero Ha yIuIlax ropoaa o»
CocTaBbTe MATEMAaTUYECKYIO MOJIENb OTOW 3aJJa4M U PEITuTe e€.
Bnaners HaBBIKAMU ITOCTPOCHUS U PEILICHUS IIpumepHbIe NpaKTHYECKHE 3aJaHNUST U 3321241

MaTeMaTHUECKUX MOJIENIeH TTPHUKIaTHBIX
3azad;

crocobamMu OIEHUBAHUS 3HAUMMOCTH H
MPaKTUIECKOHN MPUTOTHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB

3apaua 1. []nd pemreHus 3a1a4uu cAeTalTe CXeMAaTHUYECKUH YepTEeX U IMOIydnTe
(hyHKIIMOHAJIBHYIO 3aBUCHMOCTD 110 YKa3aHHUIO K 3aja4e. Haliante obsacts onpeneneHus 3Ton
(yHKIINM IO CMBICITY 331a41. Beraucnure 3Ha4eHUs 3TOH (QYHKIIMH IIPH TPEX Pa3INIHBIX
3HAUCHMSX apryMeHTa. Mccnenyiite GyHKIUIO Ha HanOObIIee U HANMEHbIIIEEe 3HAUCHHUSI.
OTBeTbTE Ha BONPOC 3aa4H.

«Ceuenue TOHHENS UMeeT (OpMY IIPSIMOYTOJIbHUKA, 3aBEPIICHHOTO MOJIyKpyrom. Ilepumerp
ceuenus 18 m. Ilpu kakoM paanyce MOJIyKpyTa IJIOIAb CEYeHHst OyAeT HauOonbIIen?»

O06o03HaubTe paanyc noJykpyra 4epes3 r 1 BbIpasuTe mionmajab S CCUCHH KaK (i)yHKIII/IIO oT

r.5=35(r)
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3apaua 2. Ha xakoif BeIcOTe I HaJ IEHTPOM KPYIJIOIO CTONA Pajiyca a cleAyeT MOMECTHTh
JIaMITy, YTOOBI OCBEILIEHHOCTh Kpas cToJia Obuia Haubompmei? (CaMoCTosATeNEHO
MPOAHAIM3UPOBATh CPEIICTBA (3HAHKSA, METOBI) KAKOTO pa3Jiesia MaTEMaTHKHU MOTPEOYIOTCS I
peIIeHNs JTaHHOM 3a1a4n).
3anaua 3. [To BeIGOpKe 06bema N1= 35 HalJIeH CPEeIHUI BeC X= T U3EUi, U3TOTOBICHHBIX HA
TIEPBOM CTaHKE; IO BEIOOpKE 00beMa m =40 HaliZIeH CpeiHui Bec y=180 T U3AEJIUi, U3TOTOBJIEHHBIX
) 2 ~ 2
Ha BTOPOM CTaHKe. | ‘eHepalbHble AUCIEPCUHN U3BECTHBI: DK = 702 , D¢ = 802 . Tpebyetcs npu
N -
YpOBHE 3HAYMMOCTHU =001 IIPOBEPUTH HYJIEBYIO THIIOTE3Y Hy M « =M ¢ - IPU KOHKYPHPYIOLIEeH
TUIoTe3e
< ~
a) Hlil\/lQ(/il\/l("
< <
6) H, :MQ()M(/l
3Harhb —  OCHOBHBIE METOJIbI PELICHHUS IK3aMeHALlMOHHBIC BONPOCHI y4eOHOH TUCHUILINHBI dusuka
¢usmuecKkux 3amad;
— OCHOBHBIEC 3aKOHBI 06111@171 (1)1/131/11(14 1. I/IHTep(bepeHum[ CBCTa, eé MMPOSABJICHUEC U IPUMCHCHUE B TCXHUKE.
2. NMudpakims ceeta. Judpakupronnas pemérka. Y paBHEHUE TUPPAKITHOHHON PEHIETKH.
3. Qucnepcus cBeTa.
4. Nasnenue ceera. OnwiTel [1.H. JleOGenera.
5. Slenenme BHemHero ¢otodddekra. 3akonsl A.I. CroneroBa miust BHeuwHero (Gorodddexra.
YpaBraeHue A. DifHIITEHA U1 BHEITHETO (POTOA(PPEKTa.
6. Monens atoma 1o Pesepdopay u o bopy. Ilponcxoxnenne crieKTpoB U3TydEeHUs! 1 TTOTIIOMICHNUSI.
7. Bunpl ciektpoB. CIeKTpadbHbIA aHAIH3.
8. EcrecTBeHHas pannoakTuBHOCTH. CBOWCTBa anb(da-, OeTa- M raMMa-u3TydeHHUI.
9. CTpoeHue aTOMHOTO SiApa.
10. TIpaBmna cmemenus npu anbda- u Oera-pacmanax.
11. 3akoH pagHOaKTHBHOTO pacrmaja.
12. M30TOMEL
13. TedexT mMacchl simpa, SHEPTHS CBSI3H.
14. PagnoakTHBHBIE N3TYYCHUS M X BO3ACHWCTBUE HA JKUBBIE OPTaHU3MBI.
15. Jlenenne Tsoxénbix saep. [ToHATHE HIETHOM peakuy AeTIeHNS TSDKENBIX sSaep
16. TepMosiiepHBIN CHHTE3 M YCJIOBHUS €T0 OCYIIECTBICHUS.
YmeTn — BBLICTATH OCHOBHBIE (DH3UUECKHE
sBJCHUs Tpu pelieHnn ¢usndeckux | TumoBkle 3aganus no pusnke
3a1a4; 1. JInuHa BOIHBI JIEKTPOMArHUTHOIO M3JIy4€HMs], UCIIyCKa€MOIr0 aTOMOM BOAOpPOJAA IpU MEpPEeXoJe B
— KOPPEKTHO q)OpMy.]'H/IpOBaTI) 1 | HCM 3JIEKTPOHA CO BTOPOT'O SHEPTECTUICCKOT'O YPOBHS Ha HepBHﬁ paBHa...

APTYMEHTHUPOBAHHO 000CHOBEIBATH

121107 m;  2)3-10% v 3)5,810%M;  4)23-10° m.
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CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

HEOOXOIUMOCTh MPUMEHEHHS OCHOBHBIX
(U3MYECKUX 3aKOHOB TIPU  PEIICHUU
(hu3nUecKux 3amad.

v 1 v
2. OTHOIIIEHHE CKOPOCTCH ABYX MUKpPOUYACTULl —— = 4. Ecinu ux JUUIMHBI BOJIH A€ EpOI/IJ'ISI YAOBJICTBOPSIOT
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COOTHOLIEHHIO Ay = 21, TO OTHOLIEHHE MAacC STUX YaCTHI -1 PaBHO ...
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1)2; 2) Y 3) Y 4) 4.
3. OmpenenuTh HETOUYHOCTH B ONPENECICHUN KOOPIMHATHI JJIEKTPOHA, ABIKYILIETOCS B aTOME BOJOpOJa
co ckopocthio 1,2:10° M/c, ecri gomycKaeMasi HeTOUHOCTE B ONPEICICHHH CKOPOCTH cocTasisieT 10% ot
€€ BCIIMYHHBI.
4. Ha pucyHke n300paxeHa INIOTHOCTh BEPOSITHOCTH 2
O6Hapy)KeHI/IH MHUKPOYACTUILIBI Ha pa3IMYHbIX PACCTOAHUAX OT I w I
«CTEHOKY SIMBL. BeposTHOCTE ee 0OHapyKeHuUs Ha

P
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y4acTke 4 4 paBHa... \
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5. DNeKTpoH B aTOMe BOAOPO/Ia Mepelies U3 OCHOBHOTO COCTOSHUS 0 12 { X

B BO30yxaeHHOE ¢ n = 4. Pamuyc ero 60poBCKO# OpOUTHL...
1) yBemuumiics B 16pa3; 2) He u3MeHmIcs; 3) ypenuumics B 3 pasa; 4) ymeHbmmics B 16 pasa.
6. 3akOH COXpaHEHHS MOMEHTa HMIyJbCca HAaKJaJbIBaeT y
OTpaHHYEHUs] HAa BO3MOJXKHBIC IEPEXOJbl DJIEKTPOHA B aTOME C g P d f
OJJHOTO YPOBHS Ha Jpyroi (mpaemio otbopa). B sHeprernueckom

CIeKTpe aromMa BoJOpoja (CM. PHCYHOK) 3ampelieHHBIM . ,-'"'3 4
1

NEePEXOA0M SABJIACTCA. ..
1) 4f -3d:; /
2) 3d — 2s;

2

3) 4s - 3p;
4) 2p - 1s.
7. CocrostHHE, B KOTOPOM HAaxXOIHUTCS aTOM, XapaKTephu3yeTcs
3HaYeHWEM TJIaBHOTO KBaHTOBOro umciaa N = 4. Yemy paBHa

KpPaTHOCTb BBIPOKJICHUS SJHEPTETUYECKUX YPOBHEHN 3TOT0 aTOMa.

2
vap L2 gL e g

4ne,r
8. CranmonapHoe ypaaenue IllpeamHrepa wMeeT BHUJ h 0 Ot1o
YpaBHEHHE OMHUCHIBACT. ..

1) cocTosiHuE SIEKTPOHA B BOJIOPOONIOTOOHOM aToMe;
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2) NBIKCHHUE CBOOOTHOM YaCTHIIBL,

3) cocTosiHUE DIIEKTPOHA B TPEXMEPHOM HOTEHIMAIBEHOM SIIUKE;

4) TMHEHHBII TApMOHUYECKHAN OCIIIIUIATOP.

9. Ompezenute IMEPUOA MONYPACIIaa PaIHOaKTHBHOTO H30TOMA, €CIH 5/8 Ha4aJbHOTO KOIUYECTBA sSAep
3TOTO M30TOIIA PACTIajoch 3a BpeMs t = 849 c.

10. Anpo Oepummms ‘ig}{ 3aXBaTHIIO ANIEKTPoH 3 K-o0omouku aroma. Kakoe simpo oOpas3oBanoch B
pesynbrate K-3axBaTta? Hammcats peakmmro K-3axBara.

11. Ompenenuths Maccy HEHTPAIBHOTO aTOMa, €CIIH SIPO 3TOT0 aToMa COCTOWUT W3 JBYX IPOTOHOB U
OJIHOTO HEUTpOHA U 3HEPTUs CBS3M A1pa paBHa 7,72 M»aB.

12.  Kakme w3 1poLECCOB  3alpelieHbl  3aKOHOM  COXPaHCHHMA  JIEITOHHOro  3apsija?
Dn—op+te-+v;

2)p+te-—n+v.

p—-n+e+v.

Bnagets

— cmocobaMu IEMOHCTpalluy YMEHHS
aHAJIM3MPOBATh IPUPOIHBIE SIBJICHUS;

—  MeTOJAaMH peIIeHUs QU3HICCKUX
3amad;

—  HaBBIKAMH U METOJMKAMHU
000011IeHUs pe3yIBTaTOB PEIICHIS,
IKCIIEPHUMEHTAIBHOMN eSTeIbHOCTH;

— crocobaMu OIIeHHBaHUS 3HAYUMOCTH
Y MIPAaKTUYECKOM MPUTOHOCTH
MOJIyYSHHBIX PE3YJIbTAaTOB;

Ipumepsl IK3aMeHAYUOHHBIX RPAKMUYECKUX 3A0AHUIL:

1. OnnoposHbiii  crepxkedb maccoit M = 5 KT, pacrmosioXKeHHbIH BEPTHKAIbHO, MOMKET
BpallaTbCsid BOKPYT OCH, MPOXOJALIEH Yepe3 ero BepXHUM KoHell. B cpeaunHy cTepKHA momajnaer myJis
maccoif m = 10 T, nersmas ropusontamsao co ckopoctsio ¥ = 10% M/c, u sactpeaer B HEM.
OrmpenenuTs KHHETHYECKYIO SHEPTHIO CTEPIKHS Cpa3y Mocie yaapa.

2. PensTHBUCTCKUIA 3JIGKTPOH MMeeT KuHeTHueckyto suepruto 1, = 0,34 M3aB. Onpenenurs
CKOPOCTB, C KOTOPOii OH JBIKeTcs. CUUTATh IHEPTHIO OKOS AIEKTPOHA 111, c®=0,511 MsE.

3. Vrnekucnsiit ras B konuuectse ¥ = 0,8 Moneil HarpeBaioT M300apHUECcKH Tak, YTO €ro

00béM yBenmmumBaetcst B N = 3,1 pasa. Onpezesnnre H3MEHEHHE SHTPOITHHU B 3TOM IIPOLIECCe.

4. J1Ba GECKOHEYHO AJMHHBIX MPSAMBIX MPOBO/IA CKPEIICHBI O] PSIMBIM yriioM. [To nmpoBogam
tekytT Toku l; = 80A u l, = 60A. Paccrosuue d mexay mnpoBogamMu paBHo 10 cM. ompenenuTth
MarHMTHYIO HHAYKIHIO B B TOUKe, OIMHAKOBO y/1aJIeHHOHW OT 000MX ITPOBOAHUKOB.

5. Konebarenbuenii koHTYp mMeeT emkocTh C = 10 mMx®, mHayktuBHOCTH L = 25 MI[H u
akThBHOE comportuBieHne R = 1 Om. Yepe3 ckosibko KoneOaHMH aMIUIMTYJa TOKa B 3TOM KOHTYype
YMEHBIIUTCS B € pa3?

Ceer ¢ A = 589 HM nasaeT HOpManbHO Ha AMPPAKIMOHHYIO pelleTKy ¢ mnepuojom d = 2,5 MEM,

copepkamryro N = 10000 wrpuxos. Haliti yrioByio mupury auhpakiliOHHOTO MAKCUMYMa BTOPOT'O

nopsaKa.
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KOMIETEHIIUH IpOrpaMMBbl
3HaTh OCHOBHBIE ONpENAEJCHUs M  MOHATUS DNEeKTPOTEXHUKA U
TOPHH  SNEKTpWueCKHX — uemedl  H IlepeyeHb TeopeTHYECKHUX BOIPOCOB K IK3aMEHY: IEKTPOHHKA
3JIEKTPOMAarHUTHBIX YCTPOUCTB.
— OpnodasHelil TpaHCHOPMATOP CO CTATIBHBIM CEPJICUHHKOM.
— Tpexdasnsie TpaHchopmaTropsl: Ha3HaYCHHWE, KOHCTPYKLUS, TNPHHIMI JACHCTBUS, OCHOBHBIC
SKCIITyaTal[HOHHBIE TAPaMETPBI.
— [lomy4enue BpaImaromerocss MAarHUTHOTO TIOJIS B Tpex(a3zHOH enH.
— ACHHXpOHHBIE JIBUTATENIN: HA3HAYCHNE, KOHCTPYKIUS, IPUHIIUI ICHCTBHUS.
— CnocoOBlI ImycKa 1 peTyanpoBaHNs CKOPOCTH aCHHXPOHHBIX JBHTaTENeH.
— JlBurarenu MOCTOSHHOIO TOKA: Ha3HauY€HHE, KOHCTPYKIHSA, CIIOCOOBI BO30OYKIEHHS, OCHOBHBIC
XapaKTePUCTUKH.
Ymers ONHKCBHIBATh JIIEKTPHYECKOE CcOCTOsIHUE | IIpumephsle npakmuueckue 3a0aHus 011 IK3AMeHd:

LeneH U 3JIeKTPOMarHUTHBIX YCTPOMUCTB.

1. Jano: Uy,0,=220 B, U,,,,=127 B, S,,,=1100 BA.
Omnpenennts HOMUHATbHBIC TOKH IEPBUYHON ¥ BTOPUYHOM 0OMOTOK TpaHchopMaTopa u
ko3 punrent rpanchopmanmu K.
[Touemy HOMUHANBbHBIE TOKA HE PaBHBI 10 BETHUNHE?
2. Onnodasublii TpanchopMaTOp HOMUHAIBEHON MOIITHOCTEI0 SHOM=0600 KBA BKJIFOUCH B CETh C
HanpsokenueM Uq,,,=10 000 B. Hanpsokenue Ha 3akuMax BTOpHYHON 00MOTKH Uy, =400 B.
Omnpeaenuts YUCIO BUTKOB nepBUuHOit 00MoTKH Wi 1 K03 dunmenT Tpancdopmanuu K, eciu 4uciio
BHUTKOB BTOpHUYHOI 0OMoTKH W,=25.
3. Bo BropuuHoii 06mMoTke TpaHchopmaropa HaBoautcs DJIC E,=100 B ¢ wacroroii =50 I'u.
Omnpenenuts 3/IC E,, ecin aMIminTyna HarpsoKeHHS Ha IIEPBUYHON OOMOTKE HE M3MEHHTCS, a
yacToTa Bo3pacteT 10 400 ['?
4. Tpauncdopmarop uMeeT cieayrolue Aauuse: S,,,=10 000 BA, P;=200 Brt, P,.=400 Br.
Omnpenenuts KITJ] Tpancopmaropa mpu cose=0,8 u 3=0,5.
5./lBuraTesns MOCTOSIHHOTO TOKa NMapajuIeIbHOTO BO30YKICHHS MMEET MacIopTHHIE JaHHbIE:
Prom=10 kBT, Ugom=220 B, lguom=50 A, Ngom=1000 06/mun, Rg=0,4 Om.
OnpenenuTh 4acTOTy BPAICHUS SKOPS ABUTATENS MIPHU UIEATBHOM XOJIOCTOM XOJI€.
6. JIBuraresb MOCTOSTHHOTO TOKA HE3aBUCHMOTO BO30YKICHHS UMeeT HOMUHAIbHBIE JaHHbIE: Prom=55
kBT, Ugom=440 B, lgquom=140 A, Rg=0,1 Om.
Omnpenenutsb MpoTuBo - DJIC 1 AIEKTPOMArHUTHYIO MOIITHOCTh JIBUTATEIS.
7. JlBuratenp MOCTOSTHHOTO TOKA MapaJIeIbHOTO BO30YKACHUS IMEET HOMUHAIBHEIC JaHHbIe: Pyov=10
000 BT, UHOM:220 B, IHOM:55 A,
Nom=1000 06/Mun, Rg=0,4 OM, Rg=44 Om.
Onpenenuts KITJ] n 1 MOMEHT BpalleHus JIBUTATEs.
8. JlBurarens mapaiieTbHOTO BO30YKACHUS IMEET HOMUHAIBHEIC JaHHbIe: Pyov=1,5 kBT, Uyom=110
B, lsjom=18 A, Ngom=3000 06/MuH, Rg=104 Om, Rg=0,47 Om.
Omnpepenuts npotnBo — 3J]C aBUraTeNns M HOMUHAIBHBI MOMEHT Ha Bay.
9. HomuHanbHBIe TaHHBIE ABUTATENSI MapayuienbHOro Bo30yaeHus: Ugom=110 B, lgom=14 A,




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

PHOMZI,S KBT, Rﬂ:O,SOM, RB:220 Om.
Omnpenenuts npotuBo — D/1C npu Harpyske paBHoit 15=1,51om.
10. Tpexda3Hblii acCHHXpPOHHBIH IBUTATENF IMEET HOMHHAIBHEIC JTAHHBIC:
Prom=10 kBT, Urom=220/380 B, nHoM=950 06/mMuH, 1=85%, C0S0=0,681.
Omnpenenuts HOMUHAIBHYIO MOITHOCTh ITOTPEOJICHNUS SHEPTUH U3 CETH M MOMEHT Ha Bally ABHUTATEls,
eci 0OMOTKA CTaTOpa COCTMHEHA «3BE3JI0M.

OmnpenenuTs HOMUHAIBHYIO MOITHOCTh TOTPEOICHNS SHEPTUH U3 CETH U MOJHBIC TIOTEPH SHEPTHU B
IBUTaTene, ecnu: paoM=4,5 kBT, k.m.a. 1=90%.
12 MaxcuManbsHbIH MOMEHT acuHXpoHHOTro ABuratens 13Hwm mpu Ul=UlxoMm. UeMy oH paBeH npu
U1=0,8Unom, ecau R2=const?

Bnagets

MCTOJaMH aHaJIu3a IMPOCTHIX
QJICKTPUUYCCKUX ueneﬁ, HaBbIKaMHU
HU3MEPCHUA DJICKTPUYCCKUX BCIIMYUHBI.

Ilepeuens Tem 1a60paTOPHBIX PpadoT :

1.Uccrnenoranue oqH0ha3HOTO TpaHCHOpMAaTOpa,;

2 .HccnenoBanue OBUraTeacii MOCTOSIHHOI'O TOKA;
3.WccnenoBanre aCHHXPOHHBIX JBUTaTese ¢ (ha3HbIM POTOPOM.

3HaTh

OO011yI0 TEXHOJIOTMYECKYIO CXEMY
H3IrOTOBJICHUSA OTJIMBOK B ICCYAHYIO
dhopmy, cocTaB HOPMOBOIHBIX
MaTepHajoB, MAPKUPOBKY JIUTEHHBIX
CITaBOB

IIpuMepHbIii IepevYeHb
BOIIPOCOB /LISl IK3aMeHa:

—  3Bnedyenue mopaeu u3 GOpMbI.

—  H3roTtoBieHue cTepxHEN.

— CoOopka dopm.

—  Oxkpacka u cymika Gopm.

—  Kosuu st 3anuBku hopm.

—  3anmBka dopm.

—  DJEeMEHTBI JINTHUKOBO-ITUTAIOIICH CUCTEMbI U TUIIBI IUTHUKOBBIX CHCTEM.
—  OxuytaxkaeHue OTJIUBOK B hopMe.

—  BpiOuBKa OTJIMBOK K3 (JOPMBI.

— OOpyOka OTJIMBOK.

—  OugncTKa OTJIMBOK

— JluTbe B KOKUJIb.

— Jlutbe nox AaBJICHUEM.

—  LleHTpoOeKHOE TUTHE.

—  JIutbe B 000JI0YKOBBIE (POPMBI.

—  JIuThbe 1O ra3udUIUPyEeMbIM MOJIEIISM.

—  JIuThbe MO BHIIIIABIAEMBIM MOICTISIM.

—  Bakyym-1tuieHouHast hopMoOBKa.

—  Knaccuduxanns nedekroB OTIUBOK.

—  Konrposb kayecTBa 0TIMBOK. Bujibl 1e(eKTOCKOIHMN, METO/IbI UCTIPABJICHHS Ae()EKTOB OTIUBOK.
—  TexHHMKO-9KOHOMHYECKOe 00OCHOBaHME BBIOOpA TEXHOJOIMYECKUX IPOLECCOB U MX IKOJIOTHUECKHE

XapaKTePUCTHKH.

JIuteiinoe
MIPOU3BOJICTBO
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—  Pecypco- u s3HEeprocoepexeHre B IMTCHHOM MPOU3BOJICTBE
—  XO0JIOAHOTBEPICIOLIUE CMECH.

—  JKuaxocTekoabHbIE CMECH.

— Tepmmuueckast 00paboTKa OTIHBOK

VYmers

OpraHu30BaTh NPaBHIBHBINA TTOABO
MEeTaJl1a B IOCKOCTh, OPTaHU30BATh
MUTaHWE OTIMBKY M BEHTHIILIUIO (DOPMBI

1o npeanoxeHHOH npenogaBaTeneM OTIUBKH, MosydyaeMoil B [1T'®:
- BEIOpATh TUIOCKOCTh pPa3beMa;

- OTIPENETNTh MMTAHUE OTINBKY;

- ONIPEJEINTh BEHTHILIINIO (hopMBbI

Bnagets

HaBbIkaMy IPUTOTOBICHUS
(hOpMOBOYHON CMECH, HABBIKAMH PYIHOMH
(hOpMOBKH, HABBIKAMH 3aJIMBKH (HOPMBI

Penrenne KOMILIEKCHBIX 3224
Ipumep xomnaexchoii 3a0auu.
Pa3paboTarh TEXHOJIOTHUECKHE PEKOMEHIAMH 110 IPEI0KEHHON IPETIOIaBaTeIeM OTIBKH,
nosiyqyaemoii B [1I'®D

3HaTh

OCHOBBI n pa3ingHbIe METOJIBI
MPOU3BOJICTBA (PEPPOCIIABOB, a TaKKe
TEXHHYECKNE n TEXHOJOTHYECKHE
CpeJCTBa peann3aluy MPOLECCOB

Ilpumepnsie meopemuueckue 60npoCcoHL:

—  Poub heppocmiiaBHOro NPOU3BOCTBA B METAIUTYPIUH.

—  Kuaccudukarus crioco06oB npou3BoacTBadeppoCIIaBoB.
—  llluxTOBBIC MaTEpHaIbl, HCIOJIb3YEMbIE B IPOU3BOACTBE (hepPOCILIIaBOB.
—  I[IpousBoxcTBO yriepoaucroro peppomMaprasua.

—  [Ipou3BoACTBO HU3KOYTJIEPOAUCTOro (heppoMapraHiia.

—  [Ipou3BOACTBO METAJUNIMUECKOTO MapraHia.

— IIpousBozacTBo heppoxpoma.

—  [Ipou3BOACTBO HU3KOYTIEPOAUCTOrO heppoXpoma.

— IIpousBojcTBo heppoBaHaus.

—  IIpousBoacTBO GeppoCcUTUIIS.

—  IIpousBoacTBO heppoHHKEIIS.

—  [Ipou3BOACTBO HUKEIIS.

—  [Ipou3BoACTBO KOMIIO3UTHBIX (hEPPOCILIABOB.

— [lonyuenue deppociiiaBoB METOAOM CHHTE3A.

—  [Ipou3BoaCTBO a30THPOBAHHBIX (HEPPOCILIABOB.

—  I[IpousBojacTBO OOPUPOBaHHBIX (HEPPOCIIIIABOB.

—  IIpousBojacTBo deppoBonbdpama.

—  I[IpousBoacTBO deppoTHTaHa.

—  [IpousBoxacTBO heppocCIIaBOB HA OCHOBE PEAKO3EMEIIBHBIX JIIEMEHTOB.
—  KoHctpykuus GpeppociuiaBHbIX HEeUeH.

—  Kiaccudukanus GpeppocmiaBHbIX meyen.

— Camocnekaromuecs 3JeKTpOIbL.

VmMern

BBISABJIATH (bHBI/I‘leCKyIO CYHIHOCTb
SIBJICHHH U IpoHeccoB B arperarax

Hpumepnble npakmudueckue 3a0anus:
Onucanue TMPUHIHUII IIPOMU3BOJACTBA I10 HpeILCTaBHCHHOfI CXCME.

[IpoussoacTBo
(deppocruiaBos
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PasIMYHBIX ~ THIOB W BBIIOJHATH A
NPUMEHUTENFHO K HHM  IIPOCTBIE i
TEXHUYECKHE PaCUeThl
[To mpencraBneHHBIM 00pa3aM (GeppOCIUIaBOB OMPEACTUTE MX THIL.
Omnpenenuts copepxanne Fe,O3 B MCXOIHOM CBIpbE, €CIIM U3BECTHO, 4TO coaepkanue FeO B Hem 12%,
a obmiee copepikanue xeneza 58%
Omnpenenuts pacxoJ MapraHieBoil pyabl Ha BBIIUIABKY (heppoMapraHiia B JOMEHHOH Me4H P YCIOBUH
comepkaHus Mapranmna B pyae 25%, 3akucu Mapranna — 15%, naByoyokucu wmapranua 55%.,
Coneprxanue xenesa B pyae — 18%, 3akucu xenesa — 5%.
Bnaners pacIIupeHHBIM HHCTPYMEHTapueM | —  3ajaHus Ha pelieHue 3aja4 u3 npodeccuoHanbHoi obnactu
peueHust TCXHUYCCKHUX 3a1a4 | 1. OnpenennuTh TEXHOJIOTHIO TPOM3BOACTBA MO IPEeICTaBIeHHOM cxeme. [IpoBecTy aHamu3
HMHCTPYMEHTapHeM pelleHus] GU3MUECKHX | IpeICTaBIEHHOTO IPOU3BOICTBA
3amad B 00JAaCTH YEPHOW METAJUTYpIHH, K
METOAAaMHU aHaj3a (PU3MUECKUX SBICHUH
B TEXHHUYECKUX YCTPOHCTBAX U CHCTEMaX.
2. llpoBecTH CpaBHHUTEIbHBII aHAIN3 IPOU3BOJICTBA YEPHBIX MeTaIoB. [IpencraBuTh CcXeMsl
MPOM3BOJICTBA. YKa3aTh OCHOBHbIE (DU3UUECKHE SIBJICHNUS], TPOTEKAIOIINE B 3TUX MPOIeccax.
3HaTh OcHOBBI HHGOPMALIMOHHBIX TEXHOJIOTHH; Ilepeuens meopemuueckux 60npocos K IK3ameny: AHanu3 4UCIOBON

TexHHUECKHe U IPOTrpaMMHBIE CPEACTBA
peanu3anuy HHGOPMAITHOHHBIX
MPOLIECCOB B METAILTYPTUU

1.Y10 Ha3bIBAE€TCS CTATUCTUKOI?

2. JIns 4ero Hy>KeH aHanu3 nHpopManuu?

3. Kak kmaccuuIpyroTCcs: IOTPEIIHOCTH?

4. Yro Ha3BIBAarOT aOCOIOTHOH ITOTPEITHOCTHIO?

5. Yrto Ha3bIBalOT OTHOCUTENILHOMN MOTIPEIIHOCThIO?

6. Uto Ha3pIBalOT NPUBEACHHON OrPEIIHOCTHIO?

7. Yto Takoe “npomaxu’?

8. UTo Ha3BIBAIOT KJIACCOM TOYHOCTH Ipubopa? UTo 03HAYaeT ero YuCIeHHOEe 3HaueHue?
9. Urto Ha3BIBAIOT OMHUCATEIHLHON CTATUCTUKON, KAKHE CTATUCTHYECKHE (YHKITUH BKIIOYECHBI B 3TOT
TepMHUH?

10. Kak ompenenuTs cpeHee 3HAUCHUE /ISl HETPEPHIBHON M TUCKPETHON BEITMUUHBI?
11. Yro Takoe MaTeMaTH4YECKOe OKUAaHue?

12. HopmanbHBIi 3aK0H pacipeneneHus (MaTeMaTHdecKuid U rpadnaecKuii) Bua?

13. Yto Ha3pIBaETCS AUCTIEpCHEH?

nHdopmanuu
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14. Yto Ha3BIBAIOT CPEAHEKBAIPATHUECKUM OTKIIOHEHHEM?

15. Uro Ha3bIBatOT MOJIOM?

16. Urto Ha3bIBAIOT MEAUAHOM?

17. Kaxuie BUABI CBSI3M MEXKIy MapaMeTpaMu OBIBAIOT?

18. YTo HA3BIBAIOT CTOXAaCTUIECKON CBA3BIO?

19. Uro Ha3BIBAIOT KOBapHaIHEH?

20. Uto Ha3BIBAIOT KOPPEISAIIHEH?

21. [TapHas 1 MHOKECTBEHHAs] KOPPEIIALIUA?

22. Kak onpeaenuts K03)OUITUCHT KOppEsuu?

23.YucnenHoe 3HayeHue k03 huireHTa Koppeasiuuu?

24. Yto Ha3bIBaAIOT perpeccueii?

25. IlosicHATe IPUHLIUI METO/1a HAUMEHBIINX KBAaAPaTOB?

26. YpaBHEHHE perpeccuu 1 Kod(GHUIUESHT allnpOKCUMAIIH?

27. YpaBHeHue JuHuU TpeHaa v Ko3pPHUIUESHT alnpoKCHMan?
28. Yto HazbIBaIOT KpuTepueM duiepa?

29. Yto HazbiBatOT KpuTepueM CThrozeHTa?

30. Kak BbIIOJIHSIETCS] ITPOBEPKA CTATUCTUYECKUX THIOTE3 Ha aeKBaTHOCTb.

Vmers

PaGorats ¢ COBPCMCHHBIMH
MNporpaMMHBIMHA CPCACTBAMU pacucTa

IIpumepnvie npakmuueckue 3a0anus 014 IK3IAMeENa.

- BBITIOJIHATH 33/IaHUC OTPaHWICHUH (yCI0BHUil) BBeICHIEM OapbepHOil, mrpadHoi HyHKIHM;

- HCTIONIB3YsT (DYHKIUIO CO3JaHMsl TpadMuecKHX OOBEKTOB Ha JIMCTaxX M JHarpaMMmax 3JIEKTPOHHBIX
tabuun Excel (muueiiyaTeie rpadMKK), OHEHUTh JOCTOBEPHOCTh 3HAUCHUH apaMeTPOB MAaCCHBA JaHHBIX
Y YIJINTh BBINIAJIAIONINE TOUKH.

Bnagers

MeTOI[aMI/I aHaJIn3a (1)I/ISI/I‘I€CKI/IX SIBJICHUI
B TCXHUYCCKHUX YCTpoﬁCTBaX Hu CUCTEMaAx

3adanus na pewtenue 3a0ay u3 npogeccuoHanbHOll 0dnacmu:

— B cpeJie 31eKTpoHHBIX Tabmun Excel npoananm3upoBaTh NpON3BOICTBEHHBIE JaHHBIE JJOMEHHOTO IeXa
ITAO «MMK» 1 o1leHUTh BIUSHHUE TEMIIEPATypHl U IAaBJICHUS B IIaXTE JOMEHHON IIeYl Ha PaBHOBECHBIN
COCTaB Iaza;

— HCHoJb3ys makeT «OnucaTenbHas CTATUCTHKAY, MpoaHaIu3upoBaTh BeIOOpKY u3 1300 mmaBok B KKII.

3HaTh

MCTOZ[I)I IMPOBEPKU CTATUCTUICCKUX
THIIOTE3 B 00JIACTH METAJUTYPTUH O
napameTpax pacrpezeseHui U CorJIacCun
C TEOPETHUYECKHUM paciipeziejieHueM

ITepeueHb TeopeTHYECKUX BONPOCOB K IK3aMEHY:

—  IlonsTHe cTaTUCTUYECKON TUIOTE3BI

—  JIByxBbIOOpOUHEIil {-TecT st cpenHux. TexHomorus paboTs
—  CucremHuoe nporpammuoe obecnieduenue (CI10O)
— Ipuknannoe nporpammuoe obecneuenue (I1110)

YMmeTrh

IIpoBepATh BIMSIHHE U3yHaEMBbIX
(haxTopoB OO0 IPUPOJIHI HA
UCCIIEYEMYIO TIEPEMEHHYIO

IIpumepHble NpaKkTHYECKHE 3aJaHUS 1JI51 IK3aMeHa:
- ICTIOJB3YS (QPYHKIMIO CO3/IaHMs rpaMIecKUX 0OBEKTOB Ha JIFCTaX M IUarpaMMax 3JIeKTPOHHBIX
tabmun Excel (muueiiyaThie rpauku), OLCHUTH TOCTOBEPHOCTh 3HAUYCHHUT MAPaMETPOB MAaCCHBA TAHHBIX
U YJAJIUTh BBINAJAONUE TOUKH.

Bnanets

Hasrsikom MPAKTUYCCKOI'0 MPUMCEHCHUSA
TMOJTYYCHHBIX 3HAHUI JJIs peIICHU S

3ananns Ha penleHUe 32124 U3 NpodeccHOHANIBLHOM 00J1acTH:
— B cpefie pIeKTpoHHBIX Tabiui Excel mpoanam3npoBaTh Npou3BOACTBEHHbBIE JaHHBIE JOMEHHOTO 11eXa

Maremarudeckas
CTAaTUCTHKA B
METAJLTypruu




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
peanbHBIX 3ajjay, BCTPEeYaromuXxcs B ITAO «MMK» 1 oLileHUTD BAMSHHE TEMIEpaTyphl U JaBJIEHUS B IIaXTe JOMEHHOH Ne4y Ha paBHOBECHBIH
npodeccroHaNBHO IeSTeTbHOCTH COCTaB rasa
CTaTUCTHKOB, AHAJTUTUKOB M APYTUX
CIELUAINCTOB COBPEMEHHBIX
METAJUTYPrHYECKUX TPEATPHATHI
3HaTh OCHOBBI HH()OPMAITMOHHBIX TEXHOJIOTHI; I[IpumepHbIe TeopeTHYECKHEe BOMPOCHI: MeTonbl ONTUMU3ALHIH
TEXHUYECKHE W IMPOTPaMMHBIE CPelACTBA | —  [lOHATHE «ONTUMAIBHBINY, KPUTEPUil ONTUMATEHOCTH.
pcanu3anun MH(POPMALMOHHBIX | — [Mpunmmn BeIOOpa KpUTEpHs ONTHMAaTBHOCTH.
IIPOLIECCOB, —  Uro Takoe meneBas GyHKIHUS.
cpencTea 00paboTKH YUCIOBOH | _  [JomsTHs TOKANBHOTO M IM0GAIBHOTO ONTHMYMA.
uH(OpMALH —  CraHjapTHBIH BUJ 331294 ONTHMU3ALMHL
— JleneHue 3a1a4 ONTUMH3ALMN B 3aBUCUMOCTHU OT BHJIa YPaBHEHHUH 3aJal0IUX OTPAHUICHUS U
LENICBYIO (DYHKITHIO.
YmeTsb paboTath c COBPEMEHHBIMU IIpuMepHbIe NpaKkTHYECKUE 3aJaHUS:
MPOTPaMMHBIMHU CPEACTBAMH pacyera; HccrnenoBaTh XUMUYECKHH COCTaB UCXOAHOTO CHIPhS Ha BO3MOXHOCTD BBIIIJIABKH U3 HETO YyryHa MapKu
BBINOJIHATh ~ IpUMeHHTedbHO mpocThie | [IBK
TEXHUYECKHE PACUEThl I10 OTHOUIEHWIO K || Bapuant Xumunueckuii coctas JXKPC, %
TEXHOJIOTHYECKUM IPOLIECCAM. Fe FeO MnO S P,O5 SiO, Al,O; | CaO MgO
1 56 10,5 0,5 0,82 0,62 9,6 1,2 5,12 1,3
Bnanerts HaBBIKAMH paOOTBl C COBPEMEHHBIMH | 3aJaHUs Ha PEIICHUE 3a1a4 U3 IPOPECCHOHANBHOM 001aCTH
MPOTPaMMHBIMU CpPEACTBaMH pacueTra U | McciaenoBaTs BIMSHUE TapaMEeTPOB PA3IMBKU CTAJIH Ha TOJIIIMHY CJIOS 3aTBEpPAEBIIETO MeTalla Ha
COBEPIIEHCTBOBAaHUS  TEXHOJOTWYECKHX | BBIXOAE M3 Kpuctammmzaropa MHJI3. PaccuntaTts ckopocTh BRITATHBaHUS 3aroToBku u3 MHII3 mns
MIPOIIECCOB; obecrieueHns 6e3aBapHHON Pa3IUBKU CTAIH
METOAAMHU aHaJH3a (PU3HMUECKUX SBICHUI
B TexI}lIquCKHx yCTp((I))ﬁCTBaX U CHCTEMAX Bapuait L 2 3 4 >
Mapka cramu 0912C 14XCHA 9XBI" 6XB2C 08I0
BricoTta kpuctammmzaTopa, 1,0 1,05 1,1 1,15 1,2
M
Ceuenne kpucrammsaropa, | 270*1800 150*1500 300*1800 250*1500 200*2000
MM
Temnepatypa MeTana B 1540 1540 1540 1540 1540
MIPOMEKYTOYHOM KOBIIIE,
°’c
Benuuuna HEIO0JIMBa 0,09 0,095 0,10 0,105 0,11
MeTaJlla J1a BEpXHETo Kpas
KPUCTAJUTU3aTOPa, M
3HaTh OCHOBBI HH()OPMAITHOHHBIX TEXHOJIOTHIA; IIpumepHbIe TeopeTHYeCKHe BOMPOCHI: UmncineHHBIE METOIBI

TEXHUYECKHE W IMPOTPaMMHBIE CpPEACTBa
peanuzanuu HHPOPMAIMOHHBIX

[TorpeuHocTh pe3ynbTaTa YUCAEHHOTO pemieHus. ICTOUHUKY BOZHUKHOBEHUS.
—  UncnenHoe quddepeHnrpoBaHue.




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITUH IPOrpaMMBbl
MIPOLIECCOB,; —  CrnocoObI BEIYUCIICHHS JIEMCHTAPHBIX (DYHKIIUH.
cpeacrtaa 00paboTku YUCIIOBOH |-  OreHKa MIOTPELIHOCTH KOHEYHO-PAa3HOCTHBIX METOJIOB.
uH(bOpMarH —  HHaTerpupoBanue cucteM ypaBHeHHN. OOIINe BOMPOCH.
—  MeToapl cBeIeHUS] MHOTOMEPHBIX 3a/1a4 K 3aJJauaM MEHbIIEH pa3MepHOCTH.
YMmets paborath c COBPEMEHHBIMU IIpumepHbIle MpaKTHYECKUE 3aJaHU:
MIPOrpaMMHBIMH CPEACTBAMHU pacuerTa, 1. [TpuOBLTE TPeATIPUATHS 32 HCTEKIIAN TIEPHOA JeSITEIHHOCTH TI0 TOIaM IPHUBEICHA HIDKE:
BBINIOJIHATh ~ NIPUMEHUTENbHO TpocTeie | [om: 1,2,3.4.5.
TEXHHYECKHEe pacueTsl Mo oTHomieHnio K | [TpuOsuie: 3, 94, 93, 41,41, 9
TEXHOJIOTMYECKUM MPOLIECCAM. CocTaBUTh JMHEHHYIO 3aBHCHMOCTh HPUOBUIA IO TOIAM JCSTEIBHOCTH MPEIUPUATHS, ONpPEHCTUThH
OKHTaeMYI0 IPHOBLIB I 6-TO rona nesTenbHOCTH. CAenaTh YepTexK.
2. IlocTpouTh aJrOpUTM JUIsI YTOUHEHHsS KOPHSA ypaBHEHHS: x*+5x-1=0 Ha orpeske [0,1] meronom
IIPOCTOi uTeparuu ¢ TouHocThio e=0, 1.
Bnanerts HaBbIKAMU pPabOTBI C COBPEMEHHBIMHU 3amaHus Ha pelIeHue 3aa4 13 Mpo(ecCHOHATBHON 00IacTH
MPOrpaMMHBIMHM CpEACTBAMHU pacuera u Heob6xoaumo apeHaoBath 000pyI0BaHHE CO CTOUMOCTBIO roq0Boi aper bl 4000003. Iepen
COBEPILICHCTBOBAHMUS  TEXHOJOTMYECKHX | MOAMUCAHUEM JIOTOBOPa HEOOXOIUMO HCCICIOBATh BO3SMOXHOCTD BhIX0/1a 000PYIOBAHUS U3 CTPOS
IIPOLIECCOB; paHbllIe YKa3aHHOI'O B I0rOBOpE cpoka. VIMeroTesl JaHHbIE 110 UHTEpBajlaM 3Ha4€HUU OKUJacMOn
METOZ[AMHU aHaj3a (PU3MUCCKUX SBICHUHN | 3KOHOMHUU U TOJOBOTO 00BheMa MPOU3BOICTBA
B TEXHUYECKUX YCTPONCTBAX U CUCTEMax
3Hath —3JIeMEHThI HauepTaTebHON reomerpuu | [lepeuens TeopeTHIeCKUuX BOIPOCOB K SK3aMEHY: [IpoexTupoBanwue
5 KOMIIBIOTEPHOU rpaduku, | — [IpUHIMIBI IPOSKTHPOBAHUSI. JIOMEHHBIX IIe4eil
MIpOrpaMMHBbIE cpenactsa | —  [IpoexTHas TOKyMEHTALHs
KOMIIbIOTEPHOM rpaduku —  IlpuHUum BHITOTHEHUST B rpadyiIeckoM pelakTope pa3pesa GyTepoBKH JIeIIa i
— OCHOBHBIE METO/BI PACYETOB OCHOBHBIX | — Bo3aymHoe oxiaxaeHue jemaan: Ha3HaueHue, KOHCTPYKTUBHOE UCTIOJIHEHHE
KOHCTPYKIIMOHHBIX Y3JIOB, — OnucaTh METOAMKY pacuera KOJIMYECTBA OTHEYIOPHBIX U3JEIUN B JIEIAAN.
— OCHOBHBIE ~ METOJIBl  UCCIENOBAHMH, | —  Onucars METO/Ibl HCCIIEI0OBAHUS IPU IPOEKTUPOBAHUN JJOMEHHBIX NIeuel
HCIOJB3YEMBIX B MPOEKTHPOBAHUU
JIOMEHHBIX Meyen
YMmers — BBIIIOJIHATH [IpumepHBIe MpakTUUECKUE 3a1aHus A1 dK3aMEHa!

NPOU3BOACTBEHHBIE |
TEXHOJIOT'MYECKHUEC PACUCThI

—paboratb c COBPEMEHHBIMHU
MPOrpaMMHBIMH  CPEJICTBAMH  pacyeTa
Pa3IUYHBIX KOHCTPYKLIUH

— Paccumrarh KOnMM4ecTBO MPSAMBIX M KJIMHOBBIX M3JIENUH HOPMaJbHOW JUIMHBI B KOJIBIE IIAMOTHOW
KJIaJK¥ C BHyTPEHHHUM JTHaMeTpoM 8,5 M.

— DBpImonHUTH 93CKM3 W paccyuTaTh KOJIMYECTBO BEPTUKAIBHBIX W JJIMHY TOPHU30HTAIBHBIX
rpaduTHPOBaHHKIX O10KOB B semany ¢ dy=12,8 m.

— PaccuurtaTh KONMYECTBO MYJUIMTOBBIX U3ACIHUN U AJNMHY NepuepUiHBIX YIIEpOIUCTHIX OJIOKOB B
HEYETHOM PAly KOMOMHHMpPOBaHHOM nemanm ¢ dg=12,8 m

— Paccuurars pazmepsl 3aMKOBOTO 0JIOKA B YIJIIEPOANCTON KiIaJKe CTeH ropHa =10m.

—  BBIIOIHUTE 3CKU3 TOJICTOCTEHHOIO paciapa 1MmaMeTpomM 1 1,3 M 1 pacCUUTAThb KOJIMYECTBO MPAMBIX U
KIIMHOBBIX I/ISLICJ'H/Iﬁ HOpMaJ’IBHOﬁ JUIMHBI BO BHYTPEHHEM KOJIBIIC.




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1cHOYHBIE CPEICTBA CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMIMETCHITHH MPOTrPaMMEBI
Bnanets — HaBBIKAMU paOOTBI C COBPEMCHHBIMU [TpuMepHBbIC TPAaKTUYCCKUE 3aIaHUs IS DK3aMCHA:
HpOrpaMMHBIMHU CPEACTBAMH |—  BBINOIHATE 9CKU3 ABYXKOIBLEBOH YIIEPOAUCTOH KIALKU B paifOHe 3yMIl(a U paccunTath
IIOATOTOBKH KOHCTPYKTOpCKOU KOJIMYECTBO YTIEPOAUCTHIX OIOKOB B HAPYKHOM Koublie ecnu dg = 12,3 M.
AOKYMCHTALHH, —  BBIMOTHUTE CKHU3 HEOXJIAXKTaeMOU JaCTH BBICOTOM 4 M TOJICTOCTEHHOM IIAXTHI M pACCUUTATH
— “Ha9aIbHBIMI HaBbIKAMH KOJIMYECTBO TPAMBIX MOMyTOPHBIX MAMOTHBIX H3/IENHiA BO BHYTPEHHEM KOIbIIE KIIaKH,
KOMIBIOTEpHOT rpauku PACIONIOKEHHOM B CE€pelIMHE JaHHOTO y4acTKa, eCIM Hapy>KHBIM JuaMeTp BEPXHETO KOJIbLia PaBeH
7,4 M, a HUXKHEro — 7,8 M.
3Hathb — DJIEMEHThI HaqepTaTeﬂ],Hoﬁ reOMETpUM HepequL TCOPCTUYCCKUX BOIIPOCOB K DK3aMCHY: O60py£l0BaHI/Ie
u KOMIBIOTEPHOH rpaduky, — [IpUHIUIBI TPOCKTUPOBAHUS. COBPEMEHHBIX
nporpamMMHBIC cpeactBa |-  IIpoekTHas JOKyMeHTalus JTOMEHHBIX 1IEXOB
KOMIIbIOTEPHOM rpaduku —  [IpuHIMI BRIMOJHEHUST B rpa)MvuecKoM pelakTope paspesa (yTepoBKH JICIIa i
— OCHOBHBIC METOJIbI PACYETOB OCHOBHBIX |-  BosaymHoe oxJakJeHHe JIelaan: Ha3HaYeHUue, KOHCTPYKTUBHOE HCIIONHEHIE
KOHCTPYKIIMOHHBIX Y3JIOB, —  OmnucaTth METOAMKY pacueTa KOJIUYECTBA OTHEYIOPHBIX U3JENIUN B JICIAIH.
— OCHOBHBIE ~ METOJIBl  UCCIENOBAHUM, |-  Omucats METO/Ibl HCCIIENOBAHUS IPHU IPOEKTUPOBAHUM JOMEHHBIX MeYeil
HCIONB3YEMBIX B IIPOCKTHUPOBAHUM | OnmcaTh METOAMKY BBHIOOpA pasMepoB GYHKEPOB.
JIOMEHHOTO 000PY/I0BAHHS —  OmnucaTh METOAMKY OIpe/eNeHUs ra6apUTOB FA3004UCTHBIX YCTPOMCTBIO
—  UreHue cxeMbl TOMEHHOTO Iiexa
—  UTeHue cXeMbl CHCTEMBI Ta3009YUTKH
—  UTeHue CXeMbI CUCTEMBbI ITMXTOIOIAuN
YmeTb BBINOJTHATH POU3BOICTBEHHBIC U [TpumepHBIC paKTUYECKUE 3aJaHUS U 3K3aMCEHA!
TEXHOJIOTHYECKHE PACYETHI paboTaTh ¢ — Paccuurarh K0JIMYECTBO NPSIMBIX W KIMHOBBIX M3IENUNA HOPMAJIbHOM JUIMHBI B KOJIbLE LIAMOTHOM
COBPECMCHHBLIMH TIPOTPaMMHBIMH KJIAJIKH C BHYTPEHHUM THaMETPOM 8,5 M.
CPCACTBAMI PACHCTa PasiaHOro — BBIMOMHUTE 3CKM3 H PACCUUTATh KOJMYSCTBO BEPTUKAJIBHBIX H UIMHY TOPHU30HTAIBHBIX
000pyI0BaHUs JOMEHHBIX [IEXOB -
rpaduTHPOBaHHKIX O10KOB B semany ¢ dy=12,8 m.
— PaccumTaTh KOJIMYECTBO MYJUTUTOBBIX W3CIUN U JJIMHY mepu(epHiHBIX yrIepOIUCThIX OJIOKOB B
HEYETHOM PAly KOMOMHMPOBaHHOM nemanm ¢ dg=12,8 m
— Paccunrath pa3mepsl 3aMKOBOTO OJIOKA B YIIIEPOAUCTON KiIaaKe cTeH ropHa =10M.
—  BBIMOTHUTE 3CKU3 TOJICTOCTEHHOTO pachapa auameTpoM 11,3 M 1 paccuuTaTh KOJIMIECTBO MPSIMBIX H
KIIMHOBBIX M3JICJIAH HOPMAIBHOM JUTMHBI BO BHYTPEHHEM KOJIBIIE.
— Paccumnrtarh JyIMHY KOHBEHEPHOTO CKUITIOBOTO MOJBEMHHKA 110 UCXOIHBIM JIAHHBIM
— Paccumnrarh rabapuThl CyXoro mbUICyJOBUTEIS IO UCXOTHBIM JAHHBIM
Bnagets — HaBBIKAMH pPabOTBI C COBPEMEHHBIMH [IpumepHbIe MpaKTHUECKUE 3a1aHuUs JIs DK3aMEHa:

IIPOrPaMMHBIMU cpelncTBaMu
NIOATOTOBKH KOHCTPYKTOPCKOMH
JIOKYMEHTall1y,

— -Ha4aJbHBbIMHU HaBBIKAMH

BhINOIHATE 3CKU3 IBYXKOJIBIEBOH YIIIEpOIUCTON KIIQIKK B paiioHe 3ymIida 1 paccuuTaTh
KOJIMYECTBO YTJIEPOAUCTHIX OJIOKOB B HAPYKHOM KouibLie eciu dg = 12,3 M.

BEIToIHUTE 3cKH3 HCOXJ’Ia)K,HaCMOﬁ YaCTH BBICOTOM 4 M TOJICTOCTEHHOM IIAXTHI U paccunuTaTb
KOJIMYCCTBO MPAMBIX HNOJYTOPHBIX IAMOTHBIX I/ISJIGJ'II/Iﬁ BO BHYTPCHHCM KOJIbIIC KIIAAKH,




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUH IPOrpaMMbl
KOMITBIOTEPHOM TpaduKu PACIIONIOKEHHOM B CEPEIMHE JAHHOIO Y4acTKa, €CIU Hapy>KHBIM JUaMETp BEPXHETO KOJIbLIA PABEH
7,4 M, a HUXKHETO — 7,8 M.
— Hadepruts cucreMy IUXTONONAYH.
— HauepTurs cucTeMy ra3004lCTKH
3HaTh - OCHOBHBIE METO/IbI UCCIIEIOBAHUH, Haiitn mcTounmky copeprkalne aHaIUTHICCKYI0 HH)OPMAIIHIO 110 3aJaHHOI Teme. M3yunTs ee, [IpousBoacTBeHHas -
HCTIONBb3YEMBIX B ITPOIIECCE IIPON3BOACTBA | 0000IINTE, IPOaHATN3UPOBATh, COCTABUTH OTYET IIPaKTHUKAa 110
YEPHBIX METAJIIOB; Yo BXOIUT B MOHATHE NPON3BOICTBEHHBIX (PYHKINH, MPUBECTH MPUMEPHI IIOJIy4YEHHUIO
- IOHSITHE NMPOM3BOACTBEHHBIX (QyHKIMHA. | [ToHsATHE MccnenoBaHus, NPUBECTH NPUMEPHI HCCIIEIOBAHUH B TEXHOJIOTUYECKHX MPOIECcax npodeccHoHaNbHBIX
YMmers - BBIIIOJIHATH IMMPOM3BOJACTBCHHBIC U OCHOBHI OTIBITHO-IKCIICPUMEHTATBHOM PabOTHI MPH MOATOTOBKE OTYETa YMEHHH U OmbITa
TEXHOJIOTMYECKHE PACYETHI, [loHATHE TEXHONOTHYECKUX pacdyeToB. llpaBmia pabOTEI C MPOrPaMMHBIMH CpEACTBAMH pacyerTa. npodeccuonanbHOM
- paboTaTh C COBPEMEHHBIMH [ToHsiTHE pacyeTHO-TEOPETHYECKUX PadboOT ACATCIIPHOCTH
MPOrpaMMHBIMU CPEIACTBAMU PaCUeTa; Jate pacmudporky monstuo TOII. Ykazarte panuonanbhbie 3HaucHus TOII i TEXHOIOTHYECKHUX
- IOAACP>KUBATh 3alaHHbIC 3HAUYCHUS IIPOLIECCOB NPOU3BOICTBA YEPHBIX METAJIIIOB
TEXHOJIOrMYECKUX I1apaMEeTPOB. VYKa3aTb MNPUHLMIBL YIPABJICHUS TEXHOJIOIMYECKMMM IIpoLeccaMu Il INOAACPXKAHUA 3HAYCHUH
TEXHOJIOTMYECKUX IapaMeTPOB Ha 3aJaHHOM yPOBHE
Buagers - HaBBIKaMH pabOThI C COBPEMEHHBIMHU ITonsaTue TexHomornueckux pacyeron. [IpaBuna paboTel ¢ IPOrpaMMHBIMU CPEICTBAMU pacyerTa.
NIPOrpaMMHBIMU CPEICTBAMHU pacueTa [epeuncanTs METOMIBI YUCIOBOM U CTATUCTUYECCKON 00pabOTKH MOKa3aTeneld TEXHOIOIMYSCKIX
TEXHOJIOTHYECKUX IIPOLECCOB; IIPOLIECCOB.
- METOJOJOTHEN HAyYHOrO MO3HAHUS U [TonsiTHe Hay4HOTO MO3HAHUS, IPaBHJIa TUIAHUPOBAHMUS, IPOBECHUS SKCIIEPUMEHTOB, 00pabOTKH
MaTeMaTUYECKHUM allllapaToM OKCIIEPUMEHTAIILHBIX JAHHBIX
IUIAHUPOBAHMS DKCIIEPUMEHTA U
00pabOTKHU OIBITHBIX JTaHHBIX.
IIK-4roToBHOCTHIO HCNIOIB30BATH OCHOBHBIE MIOHSATHS, 3AKOHBI H MOJ€JIM TEPMOIUHAMUKH, XHMHYECKOH KHHETHKH, TEPEHOCA TeMIa U MacChl
3Harhb —  OCHOBHbIC omnpesienenust u noHstust | lIpuMepsl 3K3aMeHAIMOHHBIX BOIPOCOB: dusuka
MOJICKYJISIPHON pU3nKH U 1. Mexanunueckas pabora u TemoTa. Pabora, coBepiaemasi Ta3oM IpH W3MEHEHHH ero oobema. Ilepsoe
TEPMOJIMHAMUKY; HA4aJI0 TEPMOJUHAMUKHY.
2. I[IpumeHeHne epBOro Havaua TEPMOJMHAMUKH K H30MpoIieccaM. AaunabaTndeckuii mpouecc.
3. TenmoeMKOCTh HICAIFHOTO Ta3a. MaKpo- 1 MUKPOCOCTOSTHUSI.
4. TepmoagmHammdeckasi BeposAsTHOCTh. [lomarme 00 »HTpomuu. TepMmoanHamuyeckue (QyHKIUH
cocTosiHus. Bropoe Hayanno repmonuHamMuku. TpeTbe Hauano TepMOAMHAMUKH.
5. CTpyKTypa TEIJIOBBIX IBUTATeNIell M BTOpPOE Hadajo TepMoguHaMuKd. KoaddumueHT moje3Horo
JleHcTBUS uaeanbHoro teruioBoro asuratens. Lukn Kapuo u ero KIT/.
Vmers —  KOPPEKTHO BBIPAKATh u | IIpumepHble 3axaHus 10 PU3UKE:
apryMEHTHPOBAHHO obocHoBEIBaTE | 1. J[Ba MoJst aprona, Haxoxsmierocs npu Temneparype 300 K, agnabatuuecku cxand Tak, 9TO 00bEM

ITOJIOXKCHU A MOHCKyHﬂpHO-KI/IHCTI/I‘lCCKOﬁ

yMmeHbmmiIcs B 3 pasa. Haiitu temmepaTypy mocie ckatust U paboTy, KOTOpas ObLIa COBEpIIEHA Haj




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

TEOPUH M TEPMOAUHAMHKU.
— peuiath 337241
TEPMOIMHAMUKH u
MacCoIepeHocCy.

o MKT,

TEMI0-,

ra3oM.
2. Vraexkucneiit raz B konuuectse v = 0,8 Monell HarpeBaroT M300apUYECKHM Tak, 4TO €ro 00bEM

yBennuuBaercs B N = 3,1 pasa. Onpenenure u3MeHEHHE SHTPOIIMH B 3TOM IIPOLIECCE.

3. Onpenenurs CKOPOCTb MOJIEKYI a30Ta, NPH KOTOPOU 3Ha4eHue GPyHKIMU pactipeneierus Makceemnna
npu Temneparype T; = 400 K Gyzer rakum xe, kak u a1 remneparypst T, = 500 K.

4. VneanpHBII OJHOATOMHBIA Ta3 COBEPIIACT IMKJI, COCTOSIINM W3 IBYX H30XOp W IIBYX H30TEPM.
HauGonbinass u HauMeHblIas Temmeparypsl mukiaa coctapmsior 1y = 400K u T, = 300K, a

Haubonpiunit 06beM B 11 = 4,5 pasa npesblmaer HanMeHbmui. Onpeaenure Ko3GpQUIUEHT MOJIE3HOTO
JIEUCTBHUS TAKOT'O IIUKJIA.

Bnagets

— npodeccuoHaTbHBIM S3bIKOM
npeaMeTHoM obnactu 3Hanus MKT,
TEPMOJAUHAMUKHU U TEIUIO-,
MacoOIepeHOCa;

IIpuMepbI IK3aMEeHANHOHHBIX MPAKTHYECKAX 3aTaHMIl:

1. [IBa mons aprona, Haxojsrierocs npu temmeparype 300 K, agunabatnuecku cxxaiu Tak, 4TO 00beM
yMeHbImiIcs B 3 pasa. Haiitu temmepaTypy mocie ckatusi 1 paboTy, KOTOpasi ObLia COBEpIICHA Ha[
ra3oM.

2. Vraekucneiii ra3 B konuuectse V = (,8 mMonell HarpeBaroT M300apUYECKH TaK, YTO €ro 00bEM

yBennuuBaercs B N = 3,1 paza. Onpenenurte n3MeHEHHE SHTPOIIUH B 3TOM MPOLIECCE.

3. Omnpesenuth CKOPOCTh MOJIEKYJl a30Ta, IPH KOTOPOii 3HaYeHre HYHKIMMU pacrpesenends Makcsemnna
npu Temneparype T; = 400 K Gyzer rakum xe, kak u as remneparypst T, = 500 K.

4. VneanbHbI OJHOATOMHBIN ra3 COBEpIIAET IMKJ, COCTOANIMH M3 JIByX HM30XOP M JBYX H30TEPM.
HauGonbinass u HauMeHburas Ttemmeparypsl mukia cocrtasmior 1y = 400K u T, = 300K, a

Haubonpimit 06beM B 11 = 4,5 pasa npesbinaer Haumenbinuin. Onpenenure KO3OGHUIUEHT MOJIE3HOTO
JIEUCTBHUS TAKOTO IIUKJIA.

3HaTh

OcHOBHEBIE ONPCACIICHUA W TIOHATUA

0a30BbIX 3HAHUHN B obmactu
€CTECTBCHHOHAYYHBIX NUCLUILINAH.
OyHIaMeHTaIbHbIC OCHOBBI
€CTeCTBCHHOHAYYHBIX JIHCLMILINH,

OCHOBHbBIC MCETO/Jbl PCHICHHA THUIOBBIX
3aa4 MO HU3BECTHBIM AJITrOpUTMaM U
IpaBUJiaM. OCHOBHEBIE
3aKOHOMEPHOCTHU mpoueccoB
MacconepeHoca MPUMEHHUTEIILHO K
TCXHOJIOTHYCCKUM mpoueccam,
OITMCHIBATD, pacCUYUuThIBATH n
AHAJIM3UPOBATHL TMPOLUECCHI TMEPEHOCA

Ilepeuens meopemuueckux 60NpPoOCcos8 K IK3ameHy:

1. TemonpoBoaHOCTb. JuddhepeHinanpHoe ypaBHEHHE TEIUIONMPOBOIHOCTH.

2. TenmnonpoBOAHOCTH MPHU CTAIIMOHAPHOM H HECTAIIHOHAPHOM PEKUME.

3. Temnonepenaya. KOHBEKTUBHBIN TEIUIO- M MAacCOMEPEHOC MPU CBOOOTHOM U BBIHYXJICHHOM
TECYCHUU.

4. I'uapoAvHAMUYECKUI U TEIIOBOM MOrPaHUYHBIE CIIOM.

5. PagunanronHbii Temno- u MacconepeHoc. OCHOBHBIE OHSTHUS U 3aKOHBI.

6. Buzbl 1y4uCTBIX OTOKOB.

7. CII0)KHBIN TEIIOOOMEH.

8. Terulorenepanus 3a cyeT CKUranus Torina. OCHOBHbBIE XapaKTEPUCTUKU TOILTUBA.

9. OCHOBBI TEOPUH TOPEHUS. PacueThl MOJTHOTO M HETIOJIHOTO TOPEHUS TOTLTUBA.

10. YcerpoiicTBa U CKUTaHHUS TOIUIHBA. T eIuToreHeparys 3a C4eT 3JIEKTPOIHEPTHH.

Tennmoduzuxa




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa30BaTenbHON
KOMIIETEHIINU HpPOrPaMMBI
Temjga M Macchl, BBLICIATH (DAKTOPHL,
OIPEJETISIONINE X HHTEHCUBHOCTD.
YMets OOBACHATH THIIUYHBIC MOJCIH 3a1ad B Ipumepnoe npakmuueckoe 3adanue 01 IKIaGMena:

obmactu  TermooOMeHa. 00CYXIaTh
3¢ (GeKTHBHBIC  CHOCOOBI  pEIICHUS
mpobieM TemmooOMeHa CTPOUTH U
aHAIU3HPOBATh MaTeMaTHICCKUe
MOZEIA TEIIIOMaccoIlepeHoca.
PacnozHaBaTh 3ddexTHBHOE pelieHne
oT HEI()(OEKTUBHOTO, TPH PpEIICHUN
3aj1a4 CJI0KHOTO TEeIIo00MeHa.

4

1
1
2
3
4
2
1.
2.
3
4
3
1
2
3
4

. Ilpu kakux 3HaYeHUAX Yncia buo Tesno sIBIsSeTCS TEPMUYECKHA TOHKHM:

Bi —>0;

Bi — o0;

Bi <O;

Bi <0,25.

. Kakoe umcio noo0us sBasieTCs: OnpeesisieMbIM PH pacueTax KOHBEKTUBHOIO TEIIoo0MeHa?
Pr;

Nu;

Re:

Gr.

. Kakum ypaBHEeHHEM MOI00HS XapaKTEPU3YETCsl BBIHYKICHHAS KOHBEKIIUS?
Nu= f Gr,Pr

Nu= f e,Pr ;

Nu = f €o,Pr

Nu = f @i,Pr_

. Kakue 3HaueHnst Re coOoTBeTCTBYIOT TYypOyJICHTHOMY PEXXUMY JIBIKEHUS KUAKOCTH B TpyOax

(xaHamax)

1.

2
3.
4
5

1.

Re >1300;
Re <9300;
Re >10300;
Re > 2300.

. Yucno Pelinonbca onpenensiercs mo Ggopmye

wd
Re:W—d 2. Re=—

U 1%

Re:ﬁ 4.Re:Ll
w

. KaKOC 3HAYCHHUC HOFHOHIaTCJ'[LHOﬁ CHOCO6HOCTI/I HUMECT a6COJ'IIOTHO YCPHOC TCJIO:
A<1;
A=0;
A=1:




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
4. A>1
7. Kako# n3 npuBeJCHHBIX 32aKOHOB IPUMEHSIETCS JUIsl pACYETOB TEIIIO00MEeHa U3ydeHnem?
ot
1. q — — A —
on
2 g=a(t,—t )
_e*e ( T )4
175 % Y00
8. Kakue raspl 001a1a10T U3Iy4aTebHOM U MOTIONIATENILHOM CIIOCOOHOCThIO?
1. He, Ar, Ne;
2. N21 021 H2
3. Hzo, COz, SOZ
Bnagets CnocobamMy JEMOHCTpallMM  YMEHUS Ilpumep 3a0anus na pewenue 3a0au u3z npogheccuonanbHol odnacmu:
BIANETh CcOOpoM WH(pOpPMAIUK IS 3amada 2. B meur ¢ mocTtosHHOW Temmeparypoit tad, °C, momMemaeTcs CTadbHON NHIHHID
TEIUIOTEXHUYECKHIX pacuéroB. | mmamerpom D, M. HauanpHas Ttemneparypa Metamia cocraiusier tHay, °C  Koaddunmenrt
Cnocobamu  cbopa ¥  aHanm3a | TEIUIONPOBOAHOCTH CTalHU A, BT/(M rpan); temioemMkocts Ce,, KK/(KT rpaj), INIOTHOCTh PCT, KI/M".
nHpopmanmn o  TemooOMeHHbIX | KoadduiumenT Tteruoornauu or medHeix razoB o OnpenenuTbh BpeMsi HarpeBa T, A0 MOMEHTa
Iporieccax KOHBEKIMEH, W3Iy4eHHEM | JOCTHKCHHUS TeMIEpaTypsl t,.,,, 0C .TeMmepaTypy LEHTpa ty,; B MOMEHT BBIIA4M MeETalia U3 TEYH.
U TeIIonpoBoAHOCThIO. Meronamu | Temnodusmdeckne mnapamerpsl cTanu: KO3()(UIMEHT TEIUIONPOBOAHOCTU Ay, TemIoeMKocTs C,
pacueTa MpOIECCOB KOHBEKTHUBHOTO | IUIOTHOCTB P, CAUTATh HE3aBUCSIIUMH OT TEMIIEPATYPHI.
TEIUIO- W MAaccollepeHoca, Iepeaadn PaccunraTh TemnepaTypHOe MoJie HeOrpaHHUSHHOTO MIMHpA st 3HaYeHUH paguyca =10 1=
TeIUIa W3JIyYCHHEM W MOJICKYJISIPHOH 1 2
TEILIONPOBOIHOCTHIO. 5 r r= g r
, =R 1o ¢opmynam u cpaBHUTH ¢ paCCUYUTAHHBIMH O 5, O ey, Lyeyr IO JHArPaMMaM
J.B. By,I[pI/IHa BapuanTs! npeacrasiers! B Tabmume 3. (Ipu. 3).
3HaTh - OCHOBHBIC TTOJIOXKEHUSI O0IIEH XUMIH; KonTpoabHbIe BONPOCHI /151 CAMONPOBEPKH: DusnuecKas XuMus

OCHOBHBIE 3aKOHBI (PU3NUECKOI XHUMUH, a
TaKKe CIIOCOOBI UX MIPUMEHEHHS JUIS
pelleHNs TEOPETUIECKUX U MPUKIaJHBIX
3ajad;

- TEOPETUYECKHE OCHOBBI XUMHUECKUX U
(hM3UKO-XMMHYECKHX IPOIIECCOB,
JIEXKALIUX B OCHOBE METALTyPTHYECKOTO
MIPOM3BO/ICTBA;

- OCHOBHBIC ITOHATHSA, 3aKOHBI 1 MOJCIIN

1. Yro noHumaetcs noj ropesueM tomnusa? Kakue oCHOBHbIE peaKIMU TOPEHHsI TOIINBA XapaKTePHbI
JUIS METAJUTyprUYeCKUX IpoueccoB?

2. Kak paccuuraTb paBHOBECHOE JaBJIeHUE KHcaopoaa B ra3oBeix cMecsax CO — CO2 u H2 — H20 npu
BBICOKUX TeMIIepaTypax?

3. laiiTe TEpMOAMHAMUYECKYIO OLEHKY PEaKLUsAM FOPEHHUS.

4. Kaxk BimsieT Temriepatypa Ha OKHCIUTENbHbIe cBolcTBa ra3oBoii cmecu CO — CO2 ¢ mOCTOSIHHBIM
otHomenneM CO/CO27?

5. Kak BimsieT gaBiieHre Ha paBHOBECUE peaKIUi B3aMMOACHCTBHS yriepoa ¢ kuciopoaom u CO2?

6. laiite onenky xummdeckoro cpojactsa CO u H2 K KucIopoay npu TeMiepaTypax METaIyprudecKux

MAPOMETAJUTYPIrUYCCKUX
ImpoueccoB




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

TCPMOJANHAMUKU, XUMHYECKON KUHCTHUKH,
BJIMAHHUC OCHOBHBIX 3aKOHOB
TEPMOANHAMUKH U XAMHUYICCKOM
KMHETUKH Ha IIPOLIECCHI B METAJUTYPTUH.

MPOLIECCOB
7. YpaBuenue nzorepmsl Bant-I'odda u ero ucronszoBanue s OnpeesieHns] HalpaBlIeHNs
IIPOTEKAHUS PEAKLUI.

8. Kak mmensercs xummaeckoe cponctso CO u H2 ¢ remmnepatypoii?

10. Kak BrusieT maBneHne Ha paBHOBECHE peakuuii ropeHust cpoactso CO u H2?

11. Kak n3MeHHUTCS paBHOBECHOE IaBlieHHEe KHuciopoaa B ra3oBoit cMecu CO — CO2 npu MOBBIIICHAN
TeMIepaTyphl 1 yBenmdeHnn conepyxanus CO2 B cocraBe cmecn?

13. Kak BrusieT TemIiepaTtypa Ha OKHCIHUTENbHBIE CBOWCTBA ra3oBoii cMecu H2 — H20 ¢ mocTostHHBIM
otHomeHueM H2 / H20?

14. Kak npon3BOANTCS pacueT paBHOBECHOTO COCTaBa CJIOKHON Ta30BOM CMECH, B COCTaB KOTOPOH
BxoasaT CO2, CO, H2 u H20?

15. Kak npon3BoANTCS pacueT NapLualbHOTO AABJICHHUS KUCIOPOAa CIOKHON Ta30BOH CMeCH, B COCTaB
koTtopoii Bxonar CO2, CO, H2 u H20?
16. Kak Brusier Temrniepatypa Ha paBHOBecue peakiuu bea-bBynyapa? Kakue temnepaTypHbie 0071acTi
MPOTEKaHMS STON PEAKIUH MOXHO BBIJCIHUTH?

17. Kak paccuutbiBaercsi coctas razoBoil cmecu CO — CO2, HaxoasILelcsl B pABHOBECHUH C TBEPIBIM
yraepogom?

18. PackpoiiTe TepMUH «TeMIepaTypa BOCINIAMEHEHUS» ra30BOM cMecu

20. Kak paccuurath coctaB razooii cmecu CO — CO2 — N2, Haxos1ieics B paBHOBECHH C TBEPIBIM
yraepoaom?

21. YkaxuTe mocyie/IoBaTeIbHOCTh Pa3BUTHS IIETTHON peaKIny TOPEHHsI BOJIOPOJIa 1 MOHOOKCHIA
yriepoza.

22. Kunetndeckne 0COOEHHOCTH U MEXaHU3M TOPEHHSI TBEPJIOTO yriepoa.

YMmerh

- HCTIOJIH30BaTh OCHOBHBIE XUMUYECKUE
3aKOHBI U TIOHITHS, TEPMOAUHAMHUECKHUE
CIPaBOYHBIE TaHHBIC; IPIMEHATH METO/IBI
MaTEeMaTHYECKOTO aHaIu3a ’
MO/JICJIUPOBAHHUS;

- YMETh COYETaTh TEOPHIO U MPAKTUKY
JUISL pEeIlIeHNs] HH)KEHEPHBIX 3a/1ay;
HIPOBOJUTH TEPMOJUHAMUYECKHE PACUEThI
METaJUTypru4ecKiX MPOLECCOB, Ha
OCHOBE MIPAKTUYECKUX JaHHBIX;

- rpadudeckn 0ToOpaxaTh NOIyICHHBIE
3aBHCHMOCTH; aHAIN3UPOBATh U
00CyX/1aTh pe3yabTaThl (HHU3HUKO-
XUMHUYECKHX UCCIIEJOBAHUM.

3aja4un AJIsl CAMOCTOSTENLHOTO PELICHHS:

3agaya 1. Kakoe 3HaueHHe JODKHO HUMeTh paBHOBecHoe orHomenne PH2/PH20  nns
0e30KHUCIMTENFHOTO HarpeBa YHUCTOTO MapraHIia B ra3osoil ¢gase H2-H20 npu temnepatype 1173 K u
o6uem masnennu 3-10° Ila.

Bamaua 2. Kakoe 3HaueHWe JO/DKHO WMETh paBHOBecHOoe oTHomrenue PCO/PCO2  mus
0OC30KHCIUTENEHOTO HArpeBa YHCTOTO Jkene3a B razoBoil gaze CO2-CO2 mpu temmeparype 1073 K u
00I11eM J1aBJIEHNH 2,5 10° Ia.

3agaya 3. UncTelii XpoM BBIIEPXKMBAIOT BO BIAXKHOM Bojopoze npu temmeparype 1500 K u obmiem
naBennn 10° Tla. Kakoe MoXeT GBITh MAKCHMATBHOE JABICHHE BOISHOTO [apa B ra3oBOi (ase, 4To6bI
HE MPOMCXOJIMIIO OKUCIICHHE XpOMa IPH yKa3aHHOH TeMmeparype?

Bamaua 4. Paccuwnraiite, kakoe n0/KHO ObITh oTHOmeHue CO2/H2 B umcxomgHoll CMeCH, YTOOBI
obpasyromasics npu Temmneparype 1000 °C razoBas cmecs CO2-CO-H2-H20 Opiia 661
0E30KUCIUTENBHOI 110 OTHOIIEHHUIO K YUCTOMY MapraHily.

3amada 5. Paccunraiite paBHOBecHOe oTHOMIEHHE (%CO)/(%CO2) npu Temmneparype 1400 K u naBinenun
10° Ia ju1st peakiiy BoccTaHOBICHHs Mapranma MnOT + CO = Mnr + CO2.

3amaua 6. Paccumraiite paBHoBecHoe otHomieHHe (%H?2)/(%H20) mpm temmeparype 1700 K u




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1cHOYHBIE CPEICTBA CTpyKTypHBIH 3JIEMEHT
AJIEMEHT 00pa3oBaTeNpHOU
KOMIMETCHITHH MPOTrPaMMEBI
nasnennn 2-10° Tla s peakiu BocctaHoBiIeHus xpoma SiO2(t) + H2 = Si(t) + H20.
Bnanets - HaBBIKAMH BBIYUCIICHHS TETUIOBBIX 3amaHue Ha pelIcHue 3a1a4 u3 Npo)eCCHOHATIBHOM 00acTH (JIOMaIllHee HHIUBHUYaIbHOE 3aIaHIE)
3(h(}HEeKTOB XMMUYECKHUX PEaKIMHA PU DopMyTUPOBKA 3aJaHUS:
3a/IaHHOM TEMIIEPATYPE B YCIOBUAX 3apaua l
MOCTOSIHCTBA JIABJICHUS WM 00beMa, OnpenenuTs akTUBHOCTh OKCHUIa xkene3a FeO B MOMTMKOMIIOHEHTHOM 1utake (Tab. 1).
KOHCTAaHT PaBHOBECHSI XUMUYECKHUX Tab6muma 1
peaxuii Ipu 3aJaHHON TeMIIepaType; CocTaB IIIaKOBOTO paciiaBa Mac. %
- IPAMEHSATH COBPEMEHHOE (Pr3ndIecKoe
00opynoBaHUE W IPUOOPHI IPH PEIICHUN Bapuant CaO MgO MnO FeO SiO,
MPAKTUYECKUX 3aJa4, IPOBOJNUTH 1 40,0 5,0 3,0 25,0 25,0
CTaTUCTHYCCKHUI aHAIN3 TOTYYCHHBIX
AKCIEPUMCHTAILHBIX TAHHBIX; 3amaua 2
~ METOZaMH POTHOSHPOBAHHA OrmpeneuTh aKTUBHOCTH KOMITOHEHTOB B CIUIABaX Ha OCHOBE sKeJe3a (Tadu. 2,3).
Pe3yabTaTOB BO3CHCTBHUS Ha Ta6mima 2
TEXHOJIOIMYECKUE IIPOLICCCHI B XHUMHYECKUI COCTaB JKEJIE3HBIX CILIaBOB (Macc.%)
METaJUTypIHHU; BBIIBUTATh TUIIOTE3BI U
yCTaHaBJIMBATh TPAHUIIBI MX IIPUMCHEHUS. Bapnast C Si Mn Cr S P
2 0,08 0,30 0,40 0,15 0,045 0,035
Tabnuma3 )
[MapaMeTpbl B3aUMOJIEHCTBHS € KOMIIOHEHTOB CILJIABOB HA OCHOBE JKelle3a
mpu 1600 °C
OneMeHT OnemeHT J
i C Si Mn Cr S P
C 0,14 0,08 -0,012 -0,024 0,046 0,051
Si 0,18 0,11 0,002 -0,0003 0,056 0,11
Mn -0,07 0 0 0 -0,048 -0,0035
Cr -0,12 -0,0043 0 -0,0003 -0,020 -0,053
S 0,11 0,063 -0,026 -0,011 -0,028 0,29
P 0,13 0,12 0 -0,03 0,028 0,062
0 -0,45 -0,131 -0,021 -0,04 -0,133 0,07
3HaTh -OCHOBHBIC 3aKOHBI TEPMOJAMHAMHUKH U TeopeTnueckue BOIPOCHL: MeToabl KOHTPOJIS U

XUMUYECKOH KUHCTHUKMU,
-OTpe/IeNIEHUs] OCHOBHBIX MOHATUN
TEPMOJIMHAMUKY U XUMUYECKON
KUHETHUKH;

1. Yto aBisieTcst peAMETOM U3YUYCHUA TCpMO}II/IHaMI/IKI/I? Y10 1o3BOJISCT MpEACKa3bIBAaTh XUMHUYCCKas
TEPMOJMHAMHKA B OTHOINCHUN XUMHNYCCKUX peakunﬁ?

2. OXﬁpaKTepHSyﬁTe pa3ine MExXy U30JIMPOBAHHBIMU, 3aKPBITBIMU U OTKPBITBIMU CUCTEMAMMU.
HpI/IBG,Z[I/ITG MPpUMEPLI AJI KaXKJ0I'0 BUJJd CUCTCM. Kak B3auMocBsI3aHEI MCKIY co0oif Takue IIOHATUA,

aHajIn3a BEIICCTB




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl
-OIpeeNIeHHs MPOLIECCOB, MPOTEKAOLINX | KaK « TePMOJUHAMUYECKask CUCTEMay, «TePMOJUHAMUYECKHE TapaMeTpb» U «TePMOJUHAMUYECKUE
B XUMUYECKOH TepMOAUHAMUKE U cBoMcTBaY?
XMMHUYECKO KHHETHKE; 3. Uem xapakTepusyeTcst TepPMOANHAMHUYECKOE COCTOSHIE CHCTEMBI I TEPMOANHAMUYECKHIA Tporecc?
Jaifre onpenencHne GyHKINUNA COCTOSHUS CUCTEMBI.
4. KakoBBI IpU3HAKH TEPMOJIMHAMUIECKOTO Tporiecca B cucteme? Kakas kimaccupuKkaiist mporeccoB
CYIIECTBYET B 3aBUCHMOCTH OT ITapaMETPOB, KOTOPBIE B XO/I€ TPOLIECCOB OCTAIOTCS MOCTOSIHHBIMH HITH
CTaHOBSATCS EPEMEHHBIMU?
5. YTo mokasbIBaeT TeIwIoBOH 3 dekT peakuun? Kak ompenensioT 3HaK TeIIoBoro 3 QeKkTa Ha OCHOBE
TePMOANHAMHUYECKON M TEPMOXUMHUECKON CHCTEM 3HaKOB?
6. KakuMm 06pa3oM BBIpaxaroT CKOPOCTh XUMHUYECKON peakIuu?
7. KakoBa 3aBHCHMOCTh CKOPOCTH peakiuu oT Temmepatypbi? [Ipasmio Baut —['odda.
8. Kak MOXHO 3KCIIEpUMEHTAIbHO ONPEAETINTh YHEPTUI0 akTHBanuu peakiu? Kak ucnons3yercs
ypaBHeHHe AppeHuyca Uit 00pab0oTKU SKCIIEPHUMEHTAIbHBIX JaHHBIX ¥ BBIYMCIICHHS BETUUUHEI E,?
9. Kak cocTaBis0T MaTeMaTH4YecKoe BEIpaKeHUE KOHCTAaHThI XMMHUYeCcKoro paBHoBecus? Kakue
0COOCHHOCTH T'€TEPOT€HHBIX CHCTEM HAJI0 YUUTHIBATH IIPU COCTABJICHUN KOHCTAHTHI XUMHUYECKOTO
paBHOBeCHS?
10. B uém paznuane mponeccoB, MPOTEKAIOMHX B TUPPY3HOHHON 001aCTH U BKUHETHYECKON o0nacTu?
Kak m3MeHeHne TeMIepBaTypbl MOXKET BIHATh Ha B3aUMHbIE IEPEXObI MY STHMHU 00TacTsIMU?
YMeTn - 00BACHITH THIIMYHBIE MOIEITHA Raoaua 1
MPOIIECCOB TEPMOJINHAMHUKH U Hns peaxumit NH4NO; ) = NoOy + 2H,0(y 11 2CO¢y + Oyy = 2COxry Beruncnute 3HaueHnss AH n AS.
XMMHUYECKOI KHHETHKH; [TpuHUMast 3TN BETMYMHBI HE3aBUCHUMBIMHU OT TEMIIEPATyphl, JaliTe KAUeCTBEHHYIO OIIEHKY HaIlpaBJICHHS
- BBIJIETISITH OCHOBHBIE 3aKOHOMEPHOCTH B | PEaKIIMK PU HU3KNX MBBICOKUX TeMIlepaTypax. [IpuOnmkEéHHO OleHHTe TeMIlepaTypy, HHXKe KOTOPOi
rpoiieccax TEPMOJAMHAMUKY U NH4NO;, cTabuien, a BbIIIe pa3IaraeTcsi CaMONPOM3BONBHO. [laiiTe TaKyro jke OI[EHKY CTaOHIbHOCTH
XAMUYECKON KMHETUKU; COym,
- NPUMEHSTh 3HAHUS TEPMOAWHAMUKH U | 3adaua 2
XUMHYECKON KUHETUKH B Peakuus uaer mo ypasaenuto:  Hp + J, = 2HJ
podecCHOHANBHON NesITeIbHOCTH; KoncTaHTa ckOpocTH 3TOH peakiuy pu HeKoTopor Temmneparype paBHa 0,16. McxoxHsie
KOHIIEHTPAIIUU pearupyroNnX Be-IIeCTB: CO(HZ) =0,04 moup/11, CO(JZ) = 0,05 monw/n. Beraucnure
HavaJIbHYIO CKOPOCTh PEaKINH U ee CKOPOCTh , KOT/la KOHIIEH-TpaIus Bojopoaa oOyzner pasaa 0,02
MOJTB/JL.
Bnaners -IIPaKTUYECKHMH HaBBIKAMH PAcUETOB B [TpumepHbIe TeMBI pedeparos:

pazziene TepMOAUHAMUKN U XUMUYECKON
KHHETHKH;

- OCHOBHBIMHU METOJaMH pelIeHUs 3a/1a4 B
00J1acTH METOJIOB KOHTPOJISI U aHATH3a
BEIIICCTB;

- HaBBIKAMH 1 METOJIUKAaMH 0000IIIEHHUS
PE3YJIBTATOB PEIICHWSI,
IKCIIEPUMEHTAIHLHOU e TEILHOCTH.

1. TeopeTnyeckre OCHOBBI KHHETUIECKOTO METOIa aHAIN3A.

2. KatanuTiaeckue METO bl aHAIH3A.

3. OCHOBHBIC METOJIbI 00PAOOTKHA KHHETUICCKHUX TAaHHBIX.

4. OCHOBHBIC IPUEMBI KHHETUYCCKUX METOJIOB aHAIIN3a

5. IlpuMeHeHne KUHETHYCCKHX METOJOB aHaj3a B aHAJUTUYECKOM KOHTPOJIE METaJIIypPrHuecKOro
MIPOM3BOJICTBA

6. VYKaxuTe CHOCOOBI OTpENeTIeHNs] HEW3BECTHOM KOHIGHTPAlMH 110 JaHHBIM KHHETHYECKHX
M3MEPEHU: CYITHOCTh METO/a, TEOPETHYECKHE OCHOBBI, 00J1ACTh IPUMEHEHHSI.




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMITETEHITUH IPOrpaMMBbl
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3Hatb OCHOBHBIE 3akoHoMepHOCTH | TeopeTnueckne BONPOCHI K IK3aMEHY: PaznuBka u
P
MPOLIECCOB macconepenoca | 1. Kpucrannmyeckas cTpyKTypa HENPEPHIBHONUTHIX 3aT0TOBOK, OTAMTHIX Ha MHJI3 BepTH-KanbHOro KPUCTAITU3AIUS CTalIN
NPUMEHUTEIILHO K npoueccam | THIIa.
PasIIUBKH CTany, onuchIBath, | 2. Kpucramnmueckast cTpyKTypa CIUTKOB CIIOKOHHOW CTaJIM MPU Pa3IMBKE CTAJIM B YIIMPEHHbBIE KBEPXY
PacCUMTBIBATH M AHAIM3UPOBATH | M3IOKHHIBI C NPHOLITEHEIMH HA/ICTABKAMHU.

MMpOLECChHI NEPEHOCA TCIIa U MACCHI,
BBIACIIATH (I)aKTOpBI, OIPEACIIAOIHNC
X MHTCHCHUBHOCTH

3. MakpocTpyKTypa HENpPephIBHOINTOTO ciisi0a mpu pa3nuBke ctanu Ha MHJI3 BepTHKanpHOTO THIIA,
BEIMYMHA TEXHOIOTMYECKUX OTXOI0B METaIlIA.

4. ®akTOpBbI, BIUSIONUE HA 3aPOXKJEHHAE U POCT KPUCTAJLIOB MIPH 3aTBEPACBAHUU CTAJH.

5. MakpocTpyKTypa CIUTKOB CIIOKOMHOMN CTaIH MPH PA3/IUBKE B YIIMPEHHBIE KBEPXY U3I0KHHIIBI C
MpHUOBUTBHBIMA HAJICTABKAMM, BEJIMYMHA TEXHOJIIOTHIECKHUX OTXOJIOB MPH MX IPOKATKE.

6. MakpoCTpyKTypa COPTOBOU 3arOTOBKH MPH HEMPEPHIBHOM pasznuBke ctanu Ha MHJI3 paguansHOTro
TUTIA, BETMINHA TEXHOJIOTHIECKUX OTXOJJ0B METAJIIa.

7. MakpoCTpyKTypa CIIUTKOB CIIOKOWHOW CTaJM MIPH Pa3IUBKE B YIIUPEHHBIE KHU3Y U3JI0KHHUIIBI C
TEIUTOM30JSIIIMOHHBIMH BCTaBKaMH, BEIMYMHA TEXHOIOTHIECKUX OTXO/0B IIPH MPOKATKE.

8. MakpocTpyKTypa CIMTKOB KHUITALIEH CTaN M TEXHOJIOTMYECKHE OTXOBI METala Ipu mpokaTke. Pois
MOBEPXHOCTHOIM KOPKH IIOTHOTO METAJlIA B TAKMX CIMTKAX, MEXaHU3M €€ ()OpMUPOBAHUSL.

9. MakpocTpyKTypa CIMTKOB HOIYCIIOKOMHOM CTali U TEXHOJIOIMUYECKHE OTXObI MeTalIa Py UX
npokatke. PoJib TOBEPXHOCTHBIX ITy3bIpeH B TAKHX CIMTKaX M MEXaHU3M HX (POPMUPOBAHUSL.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

10. Kpucramnnyeckas CTpyKTypa HEIPEPBIBHOJINUTHIX 3aT0TOBOK, OTAUTHIX Ha MHJI3 kpuBonmHeliHOTO
THUIA.

11. 'mapoariHaMuKa UCTEYEHNS METalljla U3 CTAJIEPA3JIMBOYHOIO KOBLIA.

12. TTonroroBka MHJI3 k pa3nuBke CTajiH.

13. Knaccudukarus MHJII3. loctonnctsa u Hegoctatkn MHJI3 ¢ H30THYTOH TEXHOIOTHYECKOH OCBIO.
14. Koucrpykunn kpuctamumsaropos MHII3.

15. TemnepaTypHO-CKOPOCTHOM PEKUM HENPEPBIBHOM Pa3JIMBKU CTAJIH.

16. TIpomesxxyrounsrii ko MHJI3.

17. YeTpoiicTBO 30HBI BTOPUYIHOTO oxiaxaeHus MHII3.

18. YcTpoiicTBO cTanepa3iuBOYHBIX KOBIIEH M KOBIIEBBIX 3aTBOPOB.

19. TexHONIOTHSI HENPEPHIBHOM pa3IMBKH CTAJIM METOJIOM “IIaBKa Ha IUIaBKY .

20. eheKThl CTaJbHBIX CIUTKOB ¥ HEMPEPHIBHOIUTHIX 3arOTOBOK.

21. PexxM BTOPHYHOTO OXJIAXKI€HHS HEIPEPHIBHOIMUTHIX 3aTOTOBOK U CIISI00B.

22. YCTpOICTBO arperatoB pe3Ku 3arOTOBOK Ha MEPHbIE JIJTUHBI.

YMmerh

pacmo3HaBaTh d3PPEKTUBHOE PEIICHHE OT
Hea((HEKTUBHOTO, IPU PELICHUH 3a/1a4
CIIO)KHOTO TerIooOMeHa

Ha npakTuyecKux 3aHATUAX PENIAIOTCS 32a4H M0 ONpeaeIeHHIO:

— TOJIIIMHEI CJIOSI 3aTBEPJIEBIIETO METAJUIa B HEMPEPBIBHOIUTON 3aTOTOBKE I PA3IMUHBIX MECT
TeXHoJIornueckoro kanajga MHIJI3;

— TOJIIIMHBI TOBEPXHOCTHOM KOPKH IJIOTHOTO METAJUIA B CIIUTKE KUISIIEH CTaNH;

— TIIyOWHEI 3aJIeTaHMsI TIOBEPXHOCTHBIX ITy3BIPEeH B CIIUTKE ITOTyCIIOKOWHOW CTaJIM;

— IPOJOJDKUTEIBHOCTH 3aTBEPAEBAHUS CTAIBHBIX CJIUTKOB M HEMPEPHIBHOIUTHIX 3aT0TOBOK Pa3IMUYHOTO
CCUCHHUS,

— IPOJOJDKUTEIBHOCTH Pa3IMBKU MeTajlla B U3JI0KHULBI 1 Ha MHJI3;

— MPOTSKEHHOCTH JIYHKH JKUIKOTO METaJlIa BHYTPU HENMPEPHIBHOJIUTHIX 3aTOTOBOK;

— IMaMeTpa OTBEPCTHS KaHalla pa3JIMBOYHOTO CTaKaHa B CTAJePa3IMBOYHOM U MPOMEKYTOUHOM
KOBIIIE JJIS1 YCJIOBHH Pa3IUBKU CTAIH B U3IOXKHUIE 1 Ha MHII3;

— npousBogurenbHocTd MHJI3.

Bnagets

— METOJaMHM  pacyeTra  IpPOLECCOB
KOHBEKTUBHOI'O TEII0- U
MaccolepeHoca, Iepefadyd  Tera
U3Iy4EHUEM U MOJIEKYJISIPHOHI
TEII0IPOBOJHOCTBIO

IIpumep 3a1aHus Ha BBINOJHEHHE KYPCOBOii padoThl

MuHHCTEpCTBO HaYKH H BhICIIETO 0Opa3oBanus Poccuiickoit ®enepannu
OI'BOY BO «MI'TY um. I''M. HocoBa»
Kagenpa meraurypruu 1 XUMHYECKUX TEXHOJIOTUI

3AJAHMUE
Ha BBITIOJIHEHHE KYPCOBO# paOOTHI MO AUCHUILINHE
«Pa3niBKa M KPUCTAIUTH3ALHS CTAIIK)
o0yuaroremycs rp.

BbINOIHUTE pacdyeT HENPEPhIBHON PA3IUBKU CTAIM HA JBYXPY4YbEBO
MHJI3 xpuBOJWHEHHOTO THUTIA JIJIS CIIEAYIONINX YCIOBUM:




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

- BMECTUMOCTb CTaJIepa3IMBOYHOTO KOBIIIA 360 T;
- MeTayutypruueckas niauHa MHJI3 35,8 m;
- IJIMHA KPUCTAJIIN3aTopa 950 mwm;
- paguyc KpUBU3HBI 0a30BOH CTEHKH KPHCTAILIH3aTOpa
- MapKa cTanu 08;
- pa3MepHl MOMEPEYHOTO CEYCHHUS 3aTrOTOBKH 250%1730 mm.
XapaKTepuCTHKA 30HBI BTOPUYHOTO OXJIAXKJICHNS IPUBEACHA Ha 000POTHOM CTOPOHE 3aJaHus.

Jlpyrue naHHBIE, HCOOXOANMBIE JUIS pacyeTa, IPUHATh CAMOCTOSTENIBHO.

8,0 m;

Copneprxanue pabOTHI:

1. Ompenenenne napameTpoB xxuakoro meramia ([S], [P], t).

2. PacuéT npofo/KUTEeIbHOCTH 3aTBEPACBAHUS 3aTOTOBKH.

3. Ompezernenue paboueil CKOPOCTH U AMANa30Ha CKOPOCTEH Pa3IUBKH.

4. OnpeneneHne CKOPOCTH PA3IUBKHU U JUAMETPa KaHAIOB CTAaKaHOB B
CTAJIEPA3TMBOYHOM U MMPOMEKYTOUHOM KOBIIIAX.

5. Onpenenenne mapaMeTpoB HACTPOHKH KPUCTAIUIN3aTOPa U 30HBI
BTOpHYHOTO oxnaxaeHus (3BO).

6. OmpenerneHe OCHOBHBIX ITAPAMETPOB CUCTEMBI OXITAXKICHUS
KPHUCTAITN3aTopa.

7. Pac4€r pesxrMa BTOPUYHOIO OXJIAKIEHUSI 3aTOTOBKU IIPU BBITATUBAHUY €€
co ckopocthio 0,75 M/MuUH.

8. Pacuét mTenpHOCTH Pa3IUBKHU IUIaBKU IPH paboueil cKopocTH
BBITSITUBAHUS 3arOTOBKH.

9. Pacuét rogoBoii mpousBoautensHoctn MHIJI3.

PyxoBoautens paboTsl: pod., A.T.H. A M. Cronsipos

3HaTh

ITpUHIUIIBI OCHOBHBIX TEXHOJIOTHYECKHUX
MPOLIECCOB PA3JIMBKH M IPOKATKH CTAJIH.
VYcrpoiictea W obopymoBaHHWe IS
OCYILIECTBIICHHSA TEXHOJIOTUYECKUX
nporeccoB. OCHOBHBIE CXEMBI, OIepallty,
PEXUMBI  TEXHOJIOTHUECKUX IPOLECCOB
Pa3NMBKH U MPOKATKU CTAJH.

ITpumMepHbIe TeOpeTHYECKHE BOIIPOCHI
—  TexHousiorus BHITUIABKH CTAJHM B KUCIOPOIHOM KOHBEPTEPE M AYTOBOH CTAJCIUIaBHILHON IEUH
—  TexHosorusxkoBmeBoioOpabOTKHUCTAIN
—  TexHousorus HeNPEpHIBHOM Pa3IMBKU CTaNIM Ha ciI100Boi U copToBoit MHJI3
—  Cocras cisg00Boi#i u coprooit MHJI3
— Ilpouecc paznuBku ctanu Ha MHJI3
— Knaccuduxanns nerupoBaHHBIX CTallel M0 XUMHYECKOMY COCTaBy, TI0 HA3HAYCHHUIO, TI0 KAa4eCTBY

—  Knaccuduxanns npokaTHBIX IIEXOB.
—  Pacripenenenne TEXHOIIOTMYECKUX TIOTOKOB.

— TexnHomorus mpon3BoAcTBa OIIOMOB U CIISIO0B.

VYMmeTh

Bri6upath parmoHaibHbIE CIIOCOOBI
Pa3iUBKH U TPOKATKU CTaJIH.

[TpumepHBIE TpaKTHYECKUE 3aJaHUS:
PaccunTaTte mapameTpsl HempepbhlBHOHM pa3nuBku ctanu Mapku 0912C na cisbosoit MHJI3 ¢

CoBpeMeHHbIE JIUTEHHO-
MPOKATHBIE KOMILIEKCHI




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

PaccuutrsiBath napaMeTphbl Pa3JIMBKU
CTaJin. OCYHICCTBJ'IHTL 1 KOPPEKTUPOBATH
TEXHOJIOTHIECKHUE MPOUECCHI PA3JINBKA U
IIPOKATKH CTAJIN.

pa3mepamu kpuctamtuzatopa 900*1200

Omnpenenuts MPOAODKUTEIBHOCTh 3aTBEPICBaHUS W TIYOMHY JIyHKH JKHAKOTO MeTajula B
HETIPEPHIBHOJIUTON 3arOTOBKE C pa3MepaMHd IOTEepPeyHOro cedeHus 124x124 MM U3 cTaadm MapKu
60C2A pu BEITATUBAHUN co CKOPOCTBIO 4,1 M/MUH.
[TpoBectuknaccupukanrofaHHOHMapKACTAIH.

Omnpenenuts TONIIMHY CIOS 3aTBEPAEBILETO METajula HAa BBIXOJE M3 KPUCTAIM3AaTOpa UIMHOH
1100 MM mpu pasnuske cranu Mapku 15XCH/I Ha kpuBommaeitHoit MHJI3 co ckopocThio 0,9
M/MHUH U TIPOBECTUKIACCUPUKAINIOJAHHOMAapPKUCTAIH.

Onucath TEXHOJOTHIO COBMELICHHO Pa3IMBKH M MPOKATKH

,{_”““.

Omnmcath TEXHOJIOTHIO COBMeH.[eHHOﬁ PA3JIMBKU U IPOKATKHU
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Bnagers

TexHomorueit OPpOU3BOACTBA U Pa3/IMBKH
U IIPOKATKU CTAJIH.

Bomnpocamu peryinupoBaHus
TEXHOJIOTHYECKUX PEXKHUMOB. YMEHHEM
YIpaBJIATb TEXHOJOTHYCCKUMHU
poreccamu JUTST obecrneueHus

HOHy‘IeHI/I)I HpO}IyKHI/II/I C 3aJaHHbIMU
CBOMCTBaMHM.

3ajaHus Ha pelIeHue 3a1a4 U3 MpoecCHOHATBHON 00acTi
1. 1o mpezncTaBieHHON cXeMe OMKMCATh COCTAB JINTEHHO-TIPOKATHOTO KOMIUIEKCa. Y Ka3aTh
UCTIONIb3yeMoe 000pyAoBaHue. BRISBUTE TOCTOMHCTBA M HEZOCTATKH.
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2. Ilo HpeZ[CTaBJ'ICHHOfI CXE€ME€ oOIMcarb COCTaB JIPITefIHO-HpOKaTHOFO KOMILIEKca. YKa3aTh
HCIOJIB3YyEMOC O60py,IlOBaHI/I€. BrisaBuTh JOCTOMHCTBA U HCAOCTATKHU.

W . T
[ e i,
S 5, T Sua ) 2=

3. Tlo mpenctaBleHHOH CXeMe OITUCATh COCTaB JIMTEHHO-IPOKATHOTO KOMIUIEKCa. YKas3aTh
HCTIONB3yeMoe 000pyAoBaHNEe. BRIABUTE TOCTOMHCTBA W HETOCTATKH.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
3HaTh - COBPEMEHHOE COCTOSIHUU IPOLIECCOB Ilepeuncanuts B IOrHUECKOM MOCIEIOBATENBHOCTH MPOLECCHI MOTyUYSHHs YEPHBIX METAILIOB VYuebHas -
MPOM3BOJCTBA YYT'yHA U CTaJH; VYka3aTh OCHOBHOE 000pYyI0BaHHE JJIsl OJTYUSHHS arjioMepaTa, 4yryHa, CTallu. 03HaKOMUTENbHAs
- OCHOBHBIE METOABI ¥ OCOOEHHOCTH OOBSICHUTH IPUHII ASHCTBUSI OCHOBHOTO 000PYIOBAaHMS VIS TIOJTyYESHUs arjioMepara, Yyr'yHa, CTall | IPAKTHKa
TUIaBKH CTaJIeH ¥ IyTyHa OOBSICHUTD TEXHOJIOTHH BBIIJIABKY YyTyHA U CTaJIN
YmeTs - IPUMEHATH NIOJTyYeHHbIE TeopeTndyeckue | IlepedncnuTs OCHOBHBIE TEPMMHBI U TNOHSTUS TEXHOJIOTMYECKOTO Ipoliecca MPOU3BOJICTBA UYEPHBIX
3HAHUA AT MPAKTHIECKOTO PEIIeHHs METaIoB
3aJa4 MPOM3BOACTBA; Jate ompeneneHHMs OCHOBHBIM TEPMHHAM TEXHOJIOTHYECKOTO IIpOIecca IPOM3BOJCTBA HEPHBIX
- UCTIONIb30BaTh OCHOBHBIE TMOHATHS IPH METaIIoB
HallMCAaHUM OTYETa MO MPAKTUKE
Bnaners - HaBBIKAMH TIOJTyYCHHUS MeTajIa ITonsiTne KadecTBa METANIA, IEPEIHUCIUTD TOKA3aTEIN KadecTBa
3aJJaHHOTO KayecTBa [Tepeuncanth GakTOphl, BIUSIONIE HA MPOU3BOJICTBO METAJIIA 33JaHHOTO Ka4eCTBa
K-S cnoco0HOCTHIO BBIOUPATH U IPUMEHATH COOTBETCTBYIOIIHE MeTOAbl MOJEJIMPOBAHUS (PU3UYECKUX, XUHMHUYECKUX H TEXHOJOTHYeCKHX MPOLecCoB
3HaTh METOJIbl MATEMAaTHIECKOTO KoHTponbHBEIE BONPOCH! AJIS TPOBEACHHUS TEKYIIIEr0 KOHTPOJIS U HTOTOBOH MopnenupoBanue
MOJICTIMPOBAHUS METAIUTYPTHUECKUX aTTecTaly B (hopMe 3K3aMeHa MIPOLIECCOB U OOBEKTOB B
00BEKTOB M TEXHOJOTHUECKUX MpoIieccoB | UTo Takoe MOJENb TUIa «UEPHBIA AMUK»? METAJULYypruu
B yeMm 0coOeHHOCTh CTaTUYEeCKUX MoAemei?
Kakue ocoOeHHOCTH UMEIOT JUHAMUYecKHue MoaeIn?
B uem CYHIHOCTBb COACPIKATCIIBHOIO MoJaAX0aa npru nNoCTPOCHUN MaTeMaTHYCCKOU MOL[eJ'II/I?
YmeTs HCIIOJIB30BaTh METO/IBI MATEMaTHYECKOTO Temartunka 1a60paTOPHBIX PAbOT IO MaTEMATHIECKOMY MOJIETHPOBAHUIO
MOACIUPOBAHUA METAJITYPTHICCKUX METAJUTYPIrU4€CKUX MPOLECCCOB
00BEKTOB M TEXHOJIOTHYECKHX MPOLIECCOB | MaTremaTrnueckoe MOJETMPOBAaHHE IPOIeCcca MCTEUSHUsS! IYThsl U3 BEPXHEH KHUCIOPOJHON (GypMbI B
KOHBEpTepe.
Marematiueckoe MOJAEIMPOBAHUE TIpOIecca OKWCICHHS MapraHina B KHCJIOPOIHO-KOHBEPTEPHOU
TUTaBKE.
Maremariueckoe MOJAEIUPOBaHHE Iporecca (OPMHUPOBAHUS MAaKPOCTPYKTYPHI HEIPEPBIBHOINUTOMN
3arOTOBKH.
Bnaners HaBBIKAMHU MCIOJIL30BAHUA CTAHIAPTHBIX | —  3ajaHus HA pelIeHHe 3a/a4 13 MpoeCcCHOHANBHON 001acTH

MPOTPAMMHBIX CPEJICTB AIIEKTPOHHBIX
tabmui «Excel» s pa3paboTku
MaTeMaTHYECKUX MOJIENIEH

MateMaTHueCKOE€ MOJEIUPOBAHKUE IPOLECcCa OKUCICHHS MapraHiia B KUCIOPOJHO-KOHBEPTEPHOU
miaBke. CMOJENUpPOBATh 3aBUCUMOCTh OCTaTOYHOTO COAEPIKaHMsI MapraHla B MeTalle OT COAEpKaHUs
Maprasua B 4yTryHe ¥ OCHOBHOCTH H1aka ajst ycnosuid MMK.

Heobxomumbie U1 pacueToB JaHHBIE BHIOMPAIOTCS CAaMOCTOSITENHLHO.

Pexomennyemas nureparypa:
1. KonecamkoB I0.A., bymanoB b.A., CromspoB A.M. MeTtamnypruueckue TEXHOJOTHH B
BBICOKOTIPOM3BOINTEIFHOM KOHBEPTEPHOM Iiexe: y4debHoe mocobme. — Marautoropek: M3a-Bo
MarnuTtoropck. roc. Text. yH-ta uM. I.J1. Hocosa, 2015. — 379c.
2. bureee A.M., burees B.A. Meramuryprus crtamu. Teopuss W TEXHOJOTHS IUIABKH CTald. —
Marnutoropck: MI'TVY, 2000. — 544 c.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
3HaTh METOJIbI (PU3UYECKOTO U Ilepeuens meopemuueckux 60npocos K zauemy: HayuHo-
MaTeMaTu4CCKOro MOACIIMPOBAHUA — METOABl HCCIEAOBaHUS — TEOPETUYECKHE, OKCIEePHUMEHTaNbHble  (1adopaTopHblE WM | HCCIICIOBATEIbCKAS
TEXHOJIOTMYECKUX IPOLECCOB TIPOM3BOJICTBCHHEIE). pabora
—  MAaTeMaTHYecKOe MOJICTUPOBAHHE;
—  (u3HUecKoe MOJICIUPOBAHNE;
—  HAaTypHOE MOJEIHMPOBAHHE
Ymets BBIOMPATH W IPHUMEHSThH IIpumepnvie npakmuueckue 3a0anus:
COOTBETCTBYIOLINE METOJbI PU3UYECKOTO |—  BpIOpaTh KOHTPOIMPYEMbIE TAPAMETPEI HA METAILTYPIUYECKOM OOBEKTE.
U MaTeMaTH4€CKOro MOAEIUPOBAHUS —  BriOpats Hanbonee 3¢ pekTUBHYO cXeMy SKCIICpUMEHTA.
TEXHOJOrMICCKUX IPOLCCCOB — CocTraBUTh IUTaH TIPOBEINCHHUS OKCICPHUMCHTOB pPAa3HBIX YpPOBHEH (OMBITHBIN, JTa0OpaTOPHBIN,
MOJIYIIPOMBIIIJICHHBIH, TPOMBINUIEHHBIH, H3TOTOBJICHHE ONBITHO-IPOMBIIUICHHOMN MapTUH).
—  BriOpaTh THI MaTeMaTH4eCKOM MOJTMHOMHUAIBHON UM HHOW MOJEITH.
— Ilonp3oBarbest MeTOAMKOW pacdeTa KOI(D(UIMEHTOB SMIMPUYECKOTO YypaBHEHHs IO JIAHHBIM
MIPOBEICHHOTO IIAHUPYEMOTO HKCIIEPUMEHTA.
— BecT mouck ONTUMAaJBHOTO SKCTPEMANBLHOTO 3HAUYCHMS NapaMmeTpa ONTHMHU3alMU B 00nacTu
omnpezaeneHus QyHKINH ABYX M MHOTO()AKTOPHBIX YPaBHEHHUH.
Bnagets METOJIaM1 MaTeMaTUYECKOTO U 3adanusa na peuienue 3a0ay u3 nPogeccuoHanbHOU 00aacmu, KOMNIEKCHbIE 3A0aAHUA:
(hU3MIECKOTO MOJETMPOBAHMS 1. ITocTpoeHne MaTeMaTHYECKUX MOJEICH I OLCHKH KO3 GHINEHTa PABHOMEPHOCTH TTOCTYTIICHUS
TEXHOJIOTHYECKHX IIPOIIECCOB KOMITOHEHTOB IIMXTHI 13 OyHKepa B3Y Ha I0TOK Ipyu pa3nnyHbIX HapaMeTpax 3arpy3KH MaTepuaaoB B
oynkep b3VY;
2. IlocTpoeHne MaTeMaTHIECKHX MOJIEIIEH JJIsl OLIEHKH PAIlMOHAIBHOTO CO/IEPKAHUS TOIUIMBA U BIIard B
COCTaBe LIMXTHI PU criekaHuu arnomepara u3 konueHtpatoB CCI'TIO u Muxaitnosckoro I'OK
3. CTaTHCcTHYECKUMH METOIaMH OLICHKA BIIMSHUS PA3INYHBIX (PaKTOpoB Ha K03 dummeHt
COTIPOTHUBJICHUSI ITHXTHI IBHKEHUIO Ta30B B HIDKHEH YaCTH JOMEHHBIH MeYH.
3HaTh METOJIbI ¥ HOPSAOK TIOMCKa HayYHO- O3HaKOMJICHHE C HAyYHO-TEXHHYECKOH U MaTEeHTHOM JINTEpaTypoil 10 TeMe WHANBHUIyaIbHOTO 3aanus | [IponsBoacTBeHHAs —
TEXHUYECKOH M NTaTEeHTHOH MH(OPMAIIMK | Ha TIPAKTHKY; MOATOTOBKA K HAMMCAHUIO aHAIUTHIECKOTO 0030pa; MPeAUIUIOMHAs
10 BOTIPOCaM MOJAETHPOBAHUS OCHOBHOE U BCTIOMOTaTeIbHOE 000pyJOBaHUE [T IPOM3BOJICTBA YEPHBIX METAIIIOB MIPaKTHKa
(hU3NIECKUX, XUMUYECKUX U OCOOeHHOCTH TEXHOJIOTHH TPOM3BOJACTBA arjioMepara, BBIIUIABKM UYyryHa M CTajld, HEMPEBIBHOU
TEXHOJIOTHYECKUX MPOIIECCOB Pa3IMBKH CTAIU
METaJUTypTHIECKOTO IIPON3BOICTBA
YmeTs OCYILECTBIISITH COOP HAyIHO- [TonsTHE HAyYHOH MyOIMKAINH, TIOHATHE SKCIIEPUMEHTa, HAYYHO-TeXHUIECKOH nHpopManun
TEeXHUYECKOi nHpopManuu o rematuke | [IpexcraBienne oTdeTa mo mpakTUke
HKCHEPUMEHTOB I COCTABJICHHS
0030pOB, OTYETOB M HAYIHBIX
myOnuKanuit
Bnagets y4acTHe B COCTAaBICHUH OTYETOB TIO O6paboTka 1 cucTemMaTH3aIMsI PAKTUIECKOTO U JINTEPATYPHOTO MaTepuana.

BBITIIOJJHEHHOMY 3a/IaHUI0
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Buj nesiTeJIbHOCTH: NPOU3BOACTBEHHO-TEXHOJIOTHYeCKAas
IK-10 cnocodHOCTHIO OCYIIECTBIATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIecChl B METAJIYPIHH U MaTepUaio00padoTKe
3HaTh OCHOBHBIC 3aKOHOMEPHOCTH (PU3HUECKHUX, Ilepeuens meopemuuecKkux 60nPOCo8 K IK3AMEHY: OcHOBBI
(H3MKO-XUMUIECKUX H TETLIOBBIX I'openne yrinepona y ¢pypMm U cOCTaB rasa 1o AiauHe (GypMEHHOTo odara. MI3MeHeHHe cocTaBa rasa | METaTypru4ecKkoro
IIPOLIECCOB; 0COOEHHOCTH KOHCTPYKILIMM 110 BBICOTE IIE€YU. IIPONU3BOACTBA
arperaTtos, Cpe/ICTBa KOHTPOJIA U [IpoTuBOTOK MaTepuanoB M Ta30B B JOMEHHOM mneud. [IpuuuHBI ONyCKaHUS MaTepuajoB B
praBJ’IeHI/ISI MeTaJ’IJ’IprI/I‘IGCKI/IM ;[()MeHHQf/'I ey
HPOU3BOACTBOM [IpsiMmoe 1 KOCBEHHOE BOCCTaHOBIEHHE OKCHI0B. OcobenHOoCcTH. [Tokazatenn. CpaBHEHHE TPSIMOTO U
KOCBEHHOT'O BOCCTAHOBJICHHSI.
BoccranosneHue KpeMHUsI, MapraHia, BaHaaus U TUTaHA B JOMCHHOM Ie4H.
OO6pa3oBaHre 4yryHa B JOMEHHOM MEYH.
[[TnakooOpa3oBaHue B JOMEHHOU MeYu.
IlepBHUYHBIH, TPOMEXYTOUHBIHN, KOHEUHBIH UTak. COCTaB KOHEYHOTO IIUIAKA.
W3 xakiX OCHOBHBIX KOMIIOHEHTOB COCTOMT CTaJeIIaBHIbHBIN IIITAK
KoHcTpyknus 1OMEHHOM IeYd M aBTOMAaTH3aLUs JOMEHHOTO Ipoliecca
KoHCTpyKIHs cTanenIaBmIbHBIX arperaToB M NPUHIUIIEI UX PaOOTHIL.
YmeTb XapaKTepU30BaTh TEXHOJIOTMYECKHUE Ilpakxmuueckue 3a0anun:
MPOLIECCHl B METAJUTyprUH; BEIOMPATh JlaTh XapaKkTepUCTHKY TyThEBOMY PEXKHUMY B JIOMEHHOU TI€UH;
YIPaBISIOMME BO3ICHCTBHS; BriOpaTh peXUMBI TIOAaYM TYThs B KUCIOPOJHOM KOHBEpTEpE IPH Mepesese MHUXTH pa3IndHOro
KOPPEKTHPOBATh TEXHOJIOTNYECKUE COCTaBa;
HapaMeTpEI CxoppekTupoBath 3ieKkTpuueckuii pexum padots! JCII B 3aBUCHMOCTH OT JOJIH KHUAKOTO YyryHa
B UCXOJHON METAJIJIOLIUXTE.
Buagers HaBbIKAMU PacyeTa apaMmeTpoB 3adanus na pewienue 3a0ay u3 npogpeccuoHanbHoll odnacmu:

TEXHOJIOTUYECKOT0 IIPOoLecca;
nHpOpMaIHe 0 COBPEMEHHBIX
METaLTYPrUYeCKUX TEXHOJIOTHSIX U
crioco0ax KOPPEKTUPOBKH
TEXHOJIOTHYECKHX MapaMeTpOB

OnpenenuTs pacxoa TEXHHYECKH YHUCTOTO KHCIOPOJa Ha MPOJYBKY METAJIOMIMXTHI, COCTOSIIEH U3
100 T noma u 300 T >XHUAKOTO YyryHa, MMEIOMIETO XWMUYECKUH COCTaB OJIM3KUH K CpeIHUM
3Ha4YeHHsIM cocTaBa yyryHoB [TAO «MMK»y, npu BelIuIaBKE B KOHBEpTEpE aBTOKY30BHOM CTalli THIIA
08I0. Bce Henocrarolye JaHHbIe TPUHAT CAMOCTOSTENBHO.

Onpenenutb, CKOJILKO M3BECTH, conepxkamnieir 90 % CaO, moxHO momyunth U3 S00 T M3BeCTHSKA,
eciu B HeM cogepxkutcs 95 % CaCO3?

Omnpenenuts COCTaB HaMepTBO O0OMOKEHHOro jgosioMutra CaTKMHCKOTO — MECTOPOKACHHS,
conepxamero 30,66 % CaO; 21,73 % MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 %
Mn304; 46,72 % m.m.m. (TOTepH NPH NPOKAIUBAHKH).

Paccuurats, ckonbko u3Bectu, conepxameit 85 % CaO, moxuo momyuuts u3 1000 T u3BecTHsKa
AramnoBckoro MecTopoxxaeHus ? M3BecTHsIK AranoBCKOro MeCTOpokAeHus cogepxur 52,77 % CaO;
3,2 % MgO; 0,8 % Si02; 0,1 % S u 43,13 % n.m.m. (moTepu Npy MPOKaTUBAHUH).

OnpenennTs BEIXOA U COCTaB M3BECTH, NOJTYYEHHON M3 M3BECTHsKA TypProskCKOro MecTOpOXKACHHUS,
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eclM B Hell mocne oOkura ocrainoch 5 % mam. M3BecTHsAk TyproskCcKOro MeCTOPOXKICHHS
conepxutr 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203; 0,08 % P; 0,1 % S u 43,85 %
ILILIL. (IOTEpH IPH MPOKATNBAHNN).

—  Onpenenuts OKHCIUTENbHYIO crtocoOHOCTh okaThimei CCITIO, conepxamux 64 % Feobm u 2,5 %

FeO.

—  OnpenenuTs OKHCIUTENbHYIO CIIOCOOHOCTH arnomepara, cogepskamiero 60 % Feoom u 15 % FeO.
—  OnpenenuTs OKUCIUTENbHYIO CIIOCOOHOCTD OKaIHHBI, cogeprkamei 70 % Feoom u 73 % FeO.
— Cxompko u3BecTH, comepxkameii 85 % CaO, morpebyercs mms ommakoBanus 0,7 % Si B 300 T

JKAIKOTO METaJjlIa, €CJIM OCHOBHOCTS ITaka-3,57?

— Ha ckonbko MOBBICUTCS OCHOBHOCTD IITaKa, €ciu K 35 T mutaka, coaepkamero 43 % CaO u 13 %

Si02 no6aButh 7 T u3BecTH, coaepxaiieit 87 % CaO u 2 % Si02?

3HaTh

OCHOBbI n Ppa3JInIHbIC METOAbI
OpPOU3BOCTBA (HEeppOCILIABOB, a TaKKe
TCXHUYCCKHUEC nu TCXHOJOTHYCCKHUEC
CpelcTBa pearu3alii MpoIeccoB

IIpumepuvie meopemuueckue 6onpocol:
IIpou3BOACTBO HUKEIIS.

[Tpon3BOACTBO KOMIIO3UTHBIX (hEPPOCILIABOB.
[Tony4eHue eppocIIaBoB METOIOM CHHTE3A.
ITpou3BOACTBO a30TUPOBAHHBIX (HEPPOCILIABOB.
ITponsBoncTBO GOPHUPOBAHHBIX (HEPPOCILIABOB.
[IpousBoncTBO PeppoBoIBhpama.
ITpousBoncTBo heppoTHTaHa.

ITponsBonCcTBO (heppOCIIIIABOB HA OCHOBE PEAKO3EMENIBHBIX AJIEMEHTOB.
KoncTpykuus (heppocCIIaBHBIX HEUYeH.
Knaccugukamus peppociuraBHbIX Heyei.
CamMocneKkaronyecs 3J1eKTPOoblL.

VYmMers

BBIBIAT  (M3MYECKYIO  CYIIHOCTB
SBJICHUM M IIPOLECCOB B arperarax
Ppa3JIMYHbIX THIIOB u BBITIOJIHATH
MMPUMEHUTEIILHO K HUM IIPOCThIC
TEXHUYCCKHUE paCUYCThI

Ilpumepnvie npakmuueckue 3a0anus 0na coauu IK3amena:
Onwucanue NPUHIUI TPOU3BOJICTBA 110 MIPEICTABICHHON CXEMeE.

2. TTo npezacraBieHHBIM 00pasiiaM (GeppocCIiIaBoOB ONMPEACTUTh UX THII.

3. Onpenenuts conepxatnue Fe,O3 B HCXOMHOM ChIpbE, €CIIM MU3BECTHO, 4TO conepxkaHue FeO B Hem
12%, a obmiee copepikanue xeneza 58%

4. OnpenenuTh pacxoa MapraHieBOW pyAbl Ha BBIUIABKY (eppoMapraHiia B AOMEHHOW NEYH TPH
YCIIOBUHW COJIep KaHHs MapraHia B pyae 25%, 3akucu mapranna — 15%, nByoyokucu mapranna 55%.,
Conepxkanue xesie3a B pyne — 18%, 3akucu xenesza — 5%.

DIeKTPOMETAILTY PrHs
CTaJlU U CILIAaBOB
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5. OnmcaTh KOHCTPYKLMIO U IIPHHIMII ACHCTBUSI IPEACTABICHHOTO 000pYyI0BaHUS
7/ m/
Bnanets HHCTpYMEHTapHeM pereHus 3amaHus Ha pelleHue 3a/1a4 U3 IPoQecCHOHATbHON 00JIacTH
¢usnueckux 3agad B obOnactu 4depHOH | 1. OmpenenuTh TEXHOJIOTHIO IIPOU3BOJICTBA IO MPEACTaBICHHON cxeme. [IpoBectu anamms
METAJUTypruH,  METOJAaMH  aHaju3a |IMpeJICTaBICHHOTO MPOM3BOICTBA
(u3MUECKUX SIBICHUH B TEXHMYECKUX
YCTPOMCTBaX U CUCTEMAX.
2. IlpoBecT CpaBHUTENbHBI aHalIM3 MPOMU3BOJACTBA YEPHBIX MeETaLIOB. [IpeacTaBUTh CXEMBI
MPOM3BOJICTBA. YKAa3aTh OCHOBHBIE (DU3UUECKHE SIBICHMS, TPOTEKAIOIINE B 3TUX MPOIIECCax.
3. Onmcath KOHCTPYKIMIO ¥ IPUHIUI ASHCTBUS MPEICTAaBICHHOTO 000PYI0BaHHSA
i 7
o i
Hacocy
—
3HaTh MIPUHIMIBI BEIOOpA OCHOBHBIX Ilepeuens meopemuueckux 6onpocos K sauemy:

TCXHOJIOT'MYECKUX MNPOLECCCOB IPOKATHOTO
IIPpON3BO/JICTBA, 0COOEHHOCTH 3TaIoB

- TexXHONOTHS MPOU3BOJICTBA OECIIOBHEIX TPYO.
- TexHOJIOTHs MPOM3BOJCTBA CBAPHBIX TPYO.

OCHOBEI IPOKAaTHOI'O
IMpOU3BOACTBA
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JKM3HEHHOTO IIMKJIa MaTepUalioB U - [Mpouecc cimpansHO# GopMOBKH TPYO.
M3/ICITHI U3 HUX - Caapka TpyOHOIi 3arOTOBKH.
- CopraMeHT THYTHIX poduieit o pazMepam, GopMe U MapOIHOMY COCTaBY CTalH.
- TexHOMOrMYECKNE CXEMBI (POPMON3MEHEHHS TTOJIOCHL.
- Pexumbl npoduIpoBaHKs COPTOBBIX THYTBIX ITPOQHICH.
- Tl'odprupoBaHHBIX THYTHIX TPOQHIEH.
- ITpon3BOICTBO CIENHABHBIX NPOdHIeH
YMmets MPHUMEHSTH CIPAaBOYHBIN anmapar 1o Ilpumepnvle npaxmuyeckue 3a0anun:
BBIOOPY TpeOyeMBIX TEXHOJIOTHH [TepeuncanTh OCHOBHBIE TEXHOJIOTHIECKHE ONIEPAIIMH TIPH IPOU3BOJICTBE!
MOTy4CHHS IPOAYKIMN IIPOKATHOTO - IOJTYNPOIYKTa;
nepejesnia Ha UX OCHOBE ISl pEICHHUs - COPTOBOTO IIPOKATA;
KOHKPETHBIX 3a/1a4 - TOJICTOTO JIUCTA;
- TOPSYEKATaHOTO IIUPOKOTO JIUCTA;
- XOJIOJTHOKATaHOU TOJIOCHI;
- THYTBIX MPOoQUIIeH U T.1
Bnagets MPUHIUIIAMHA BBIOOPA MaTePHAJIOB IS 3adanusa na peuienue 3a0ay u3 nPogeccuoHaNbHOU 00aacmu, KOMNIEKCHbIE 3A0aAHUA:
IIPOKATHOM NPOAYKLUU Pa3INIHOIO BBIOpaTh MaTepual Jyis MPOKATHOW MPOAYKIMH Pa3InYHOTO Ha3HAUCHMS:
Ha3HAYCHUS - OJIYNPOIYKTa,
- COPTOBOTO ITPOKATA;
- TOJICTOTO JINCTa;
- TOPAYEKaTaHOTO IHUPOKOTO JIHCTA;
- XOJIOTHOKaTaHOH TTOJIOCHI;
- THYTBIX IpoQUIIeH U T.11
3HaTh - OCHOBHBIE OTIpEJICNICHNS M TIOHSTHS, TeopeTHuecKue BOMPOCHI K IK3aAMEHY: Teopwust, TEXHOJIOTHSA U

HCITOJIE3YEMBIC IIPH OCYIICCTBIICHUH U
KOPPEKTUPOBKE TEXHOJIOTUN H
aBTOMATH3alMM JOMEHHOTO IIpo1ecca,

- OCHOBHBIE€ METO/Ibl HCCIIEJOBAHUM,
HUCNOJIb3YEMBIX IIPH OCYIIECTBJIICHUH U
KOPPEKTUPOBKE TEXHOJIOTUU H
aBTOMATH3alMK JTOMCHHOI'O IPOIIeCcCa,

- OTIpe/IeIeHUs! TOHATUH 1O BBITJIABKE
YyryHa B JOMEHHOH Meuu, Ha3bIBaeT
XapaKTEPUCTUKHU X0J1a JIOMEHHOTO
npoiecca,

- IIMXTOBbIE MaTepuaibl JTOMEHHOMN
MJ1aBKH; OCHOBHbBIC TEXHUKO-
SKOHOMUYECKHE II0Ka3aTesld JIOMEHHOMN
IUIABKA M CIIOCOOBI WX  YIIYYIICHUS;

1. OcHOBHEIC MMOKA3aTeIN XUMHIECKOTO COCTaBa JKeJIe30PYIHBIX MaTepPHaIoB JOMEHHO IITaBKH.

2. OCHOBHBIC ITyTH CHIKCHUS YICIHHOTO pacXo/ia KOKca P BBIIUTABKE YyTYHA.

3. Buasl MaTepHasoB, UCIOIB3YEMbIX JUIS “NPOMBIBKUA” JOMEHHOW meur U (HOPMHUPOBAHUS TapHHUCAKA
Ha GyTEepOBKE.

. OCHOBHBIE NTOKAa3aTeNHN TEIUIOBOH pabOTHI JOMEHHON IeYn.

. DU3uKO-MexaHUYEeCKHUEe CBOMCTBA MaTepPHUAIIOB, UCIIOJIb3YEMBIX B JIOMEHHOM IIaBKE

. I3MeHeHne cTeneHn BOCCTAaHOBJICHNUS JKeje3a OT (ypM 10 KOJIOIIHHUKA.

. [lokazarenu kauecTBa KOKca.

. BiiusiHue 0CHOBHOCTH IIJIaKa HA €r0 CBOMCTBA

9. Ilokazarenu CSR n CRI u ux BiusiHuEe Ha paboTy JOMEHHOI IIEYH B COBPEMEHHBIX YCIOBHSX.
10. IToBeneHue cepsl 1O BHICOTE JOMEHHOM MEYH.

11. TToka3aTenu, XapakTepHU3yOIIIEe COBPEMEHHBIC TPEOOBAHMS K KAYECTBY JKEIIC30PYIHOTO CHIPHSL.
12. Peakuuu nepexojia cepbl B IUIAaK MPH BBHIIJIABKE Yyr'yHa B JOMEHHOU MEYH.

13. ®opmupoBaHHUE €0 IMUXTH Ha KOJOIIHUKE TOMEHHON TeUn.

14. TIpon3BOACTBO MIJIAKOBOH MEM3HI.

o sBEN R e SRV, N

aBTOMaTH3aluAa
JAOMCHHOTIO IIporecca
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o0ue npaBuiIa MOCTPOCHUS
AIITOPUTMOB ABTOMATHU3HUPOBAHHOTO
yIIPaBJICHUsS] JOMEHHBIM MPOIIECCOM;

- ONpEeAeNCHHs] MPOIECCOB: ABIDKCHHC
IINXTOBBIX MATePUAIOB IMPH 3arpy3Kke B
ne4b, TOpeHHEe TOoImMBa Yy  GypMm
OOMEHHOW  Me4d,  TeoOOMEeH B
JOMEHHOM Ie4H, IBIKCHIE MaTepPHUaIoB B
)IOMCHHOﬁ neyu, JABWXKCHHC Ta30B B

HOMCHHOﬁ Ic4yu, BOCCTAaHOBJICHHUEC )44
dbopMupoBaHHE UYYyryHa, IUIaBICHHE U
niakooOpa3zoBaHue.

15. MaTtpuria 3arpy3ku MaTe€pHanoB JIOTKOBBIM 3arpy309HBIM YCTPONUCTBOM.

16. TTokazaTeny, XxapakTepHU3yOIIUe TeMIepaTypy NIaBJICHUs IJIaKa.

17. KoHTpoiib pacnpenencHust MaTeprualioB 10 OKPYKHOCTH U CEUYEHUIO JOMEHHOU MEYH.

18. TInaBneHwe U MUIAKOOOpa3OBaHKE TIO BBICOTE JOMEHHOM TEUN.

19. VYmpaBneHune pacrupeneicHHeM MaTepHAalOB II0 CEYEHHIO JIOMEHHOW TIeYH C JABYXKOHYCHBIM
3aCHITHBIM alIapaToM.

20. Pacnpenenenue peakiyii BOCCTAaHOBJIECHUS OKCHIOB JK€JIE3a U PUMECEH UyryHa 1o BbICOTE
JIOMEHHOM IEYH.

21. BnusiHEE CKOPOCTH T'a3a Ha MOTEPH HAIMopa €ro MpH ABUKEHUU Yepe3 CIION ChIMydero MaTepuana.

22. TepMoanHaMuKa BOCCTaHOBJIEHHUS JKelie3a MOHOOKCHIOM yriaepoja. [uarpamma mpenenbHOR
creneHu ucrosb3oBanus CO.

23. BriusiHue pacnpeeneHus Keae30pyIHOTO ChIpbs U KOKCa 10 paAuycy IedH Ha IOTepH Hamopa rasa.

24. OcoOEHHOCTH TEXHOJIOTHH JOMEHHOH TUIaBKM INpU paboTe Ha CHIPhE, MMEIOIIEM MOBBINIEHHOM
conepskanue TiO,.

25. BiusHIe CMETTUBaHHSA KeJIe30PYIHOTO CHIPhs M KOKCa Ha IOTEPH HAIopa rasa.

26. TepmoanHAMHKa BOCCTAHOBIICHHS BOAOpPOAOM. [lmarpamma TpenenbHOW CTETIEHH HCIIONB30BAHMUS
BOJIOpOJIA.

27. BrusHAE 0TCEBA MEJIOYH U3 KEJIE30PYIHOTO CHIPhS Ha MOTEPH HAIopa raza.

28. MexaHu3M BOCCTAaHOBJIEHUS JK€JI€3a U3 OKCHUJIOB.

29. BriusiHue conep KaHus jKejle3a B ChIpbe Ha CKOPOCTh BOCCTAHOBIICHUS.

30. MexaHU3M MOCTYIUICHHS KOKCa B 30HY TOPEHUSI.

31. BiusHME KPYITHOCTH arjloMeparta M OKaThIIIeil Ha CKOPOCTh BOCCTaHOBJICHHUS.

32. Onpenensronye mo ra3oMHaMUKe 30HbI TJOMEHHOH Teuu.

33. BiusiHHE pacxoa ra3a-BOCCTAHOBUTEIIS HA CKOPOCTh BOCCTAHOBIICHUS JKelle3a U3 OKCHIOB.

34. Bunel 30HaTIBHBIX TEMJIOBBIX OATaHCOB U X XapaKTEPUCTHKA.

35. BnusiHEEe TeMIepaTypsl Ha CKOPOCTh BOCCTAHOBIICHUS! B KHHETHIECKOM U TU(PPY3HOHHOM peKIMax
MPOTEKAHUS TIpoIIecca.

36. Bumbr 00mux TEITOBBIX OATAaHCOB M MX XapaKTEPUCTHKA.

37. Buasl TOIUIMBHBIX 100aBOK.

38. XapakTep IBIKEHHS MaTEPUAIIOB IO BEICOTE W CCUCHHUIO JOMEHHOM Ieqn

39. BausiHue BUa OKCHAA M CHIOCO0A MOATOTOBKH CHIPbSI HA CKOPOCTH BOCCTAHOBIICHHS

40. Bugst 1uddy3uu ra30B B YCIOBUSX JOMEHHOH MIABKH.

41. CymHOCTh pacué€Ta yIeNbHOTO pacxojia KOKCa MO TEIUIOBOMY OalaHCy HYDKHEH 30HBI IOMEHHOM
eyn.

42. Biusinue copepxanuit MgO u Al,Os Ha cBoiicTBa nuaka.

43. Ilpenmy1ecTBa U HEJOCTATKH MPSIMOTO M KOCBEHHOTO BOCCTAHOBJICHHUS JKeJIe3a U3

44. OcobeHHOCTH BHITIaBKU BaHAJHUEBOTO YyTyHA.

45. Peakuuu ropeHus B JOMEHHOH MeYU.

46. Tlorepu Hamopa raza, K03(QQUIMEHT CONPOTHBICHHUSA NIMXTHl M JUHAMHUYECKHH HAIOp Tas3a IIo

JKEJIC3a.

OKCHIOB.
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JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
BBICOTE JOMEHHOI Meyu.
47. TemnepaTypbl U TEMIOEMKOCTHU MTOTOKOB IIUXTHI U ra3a 110 BBICOTE U CEUEHHUIO JTOMEHHOM MedH.
48. Tlokasarenm, XxapaKTepU3yIOIIHe TOPEHNE TOIUTNBA Y GyPM TOMEHHOH IeYH.
YmeTs - BbIenAT,  Haumbonee  3HauuMble | Ha mpakTHYeCKUX 3aHATHSAX PEUIAIOTCS 3aa4M:

COCTaBJIAIOLINE TEOPHU, TEXHOJOTHU U
aBTOMATH3alUH JOMEHHOTO IpoLecca;

- 00CyXIaTh CIOCOOBI 3 PEKTHBHOTO
pelieHnss  3ajgad 10 IOBBILCHUIO
NPOU3BOAUTEIILHOCTH TOMEHHOH IeuH,
CHIW)KCHHUIO YIEJBHOTO pacxola KOKca,
YIY4UICHUIO KauecTBa YyyryHa,
00€eCIIeUeHHIO JUTUTEIBHOM CITYKOBI TIeYH;
- pacmo3HaBaTh 3((EKTUBHOE pELICHUE
oT He3(h(GEKTUBHOTO TMpH HU3MCHCHUU
TCXHOJIOTUHU [[OMeHHOﬁ IIJIaBKH,

- OOBSCHATH (BBISIBISITH U CTPOUTBH)
THITHYHBIC MOJIENH 3a/1a4, OTHOCSIINXCS K
TCOPUH, TEXHOJOTMH M ABTOMAaTH3AlUH
JOMEHHOTO IpoLecca;

-  TpPUMEHSTh 3HAHHWS [0 TEOPHH,
TEXHOJIOTUH u aBTOMATH3AINU
JIOMEHHOT'O nporecca B
npodeccnoHambHOMI JIeSTEILHOCTH,
UCIIOJIb30BaTh ux Ha
MEXANCIUIUINHAPHOM YPOBHE;

- mpuobperaTh 3HaHHS B 00JacTu
JIOMEHHOT'0 TIpoliecca;

- KOPPEKTHO BBIpaXKaTh u
apryMEeHTHPOBAHO 000CHOBBIBATH
MOJIOKEHUST TEOPHH, TEXHOJOTUU u

aBTOMATU3allMK AOMCEHHOIO ITpo1ecca.

1. OmpenenuTh cTeneHp NpsMOro BocctaHoBieHus 1o [1aBnoBy M.A. 10 M3BECTHBIM UCXOHBIM
JTAaHHBIM: Pacxo]] yriepoa Ha BoccTaHoBiIeHHe xkene3a u3 FeO pasen 50 kr, o01ee KOIMIECTBO Kee3a
B UyTYHE paBHO 945 KT, B TOM YHCJI€ MTOCTYNUBIIETO B METAJUTHYECKOM cOCTOSHIH 10 KT.

2. OmpenenuTs CTENEHb NPSAMOTO BoccTaHOBICHHs 1o [laBmoBy M.A. McxomHple maHHEIE:
KOImYecTBO obpasosapmerocsi CO 110 BCeM PeaKI|sM BOCCTAHOBICHMs cocTaBiser 120 MY/T ayryHa, B
TOM dHCIE [0 pEaKIWAM BOCCTAHOBICHMS MpHMecell uyryna 20 MY/T 9yryHa; KOJNHYECTBO
BOCCTaHOBJIGHHOT'O 10 BCEM peakuusam xene3a 940 kr/T gyyryHa.

3. ITo peakiusimM mpsimoro BocctaHoBjeHust Fe u3 FeO u Si u3 SiO, obpaszosanocs 115 kr CO/T
uyyryHa. Bcero BoccranoBuinock 940 kr xkesesa, cogepxkanue Si B uyryne 0,65 %. OnpeenuTts CTENEeHb
npsiMoro BoccranoieHus mo [lasnoBy M.A.

4. OnpenenuTh CTENeHb NMPSAMOT0o BoccTaHOBIEHUS 10 [1aBioBy M.A. MO M3BECTHBIM HUCXOIHBIM
JIAHHBIM: KOJMYECTBO OTHATOTO KHCIOPOIa MpH mpsiMoM BoccTaHoBienuu Fe u3z FeO u Si u3 SiO, - 55
Kr Ha 1 T 4yryHa, oOlee KOJMYECTBO BOCCTAHOBICHHOTO eje3a 940 Kkr/T dyryHa, comepkanue Si B
gyryHe 0,65 %.

5. Ompenenuts KOIm4ecTBO (YypMEHHOTO Ta3a, oOpa3oBasmierocs n3 300 Kr yriiepoaa Kokca mpH
TOPEHUU €T0 B AyThe, cogepakamieM 25% kuciopoja, npu BIaxHocTH ero 1,0 %.

6. OmpenenuTh cocTaB (GpypMEHHOTO Ta3a, oOpa3oBaBIIErocs IMPH TOPSHHUH yIiIepoja KOKCa B
JyThe, colepkauieM 25% xucnopoza, npu BiaxHoctu ero 1,0 %.

7. Onpenenuth KOJIW4ecTBO (PypMEeHHOTO Tasza, oOpasyromerocs uz 100 M MIPUPOIHOTO Taza (B
Buae CH,) npu comeprkanun kuciaopoaa B a1yTbe 25% u BiaaxkHoctH ero 1,0 %.

8. Onpenenuth cocTaB TPOAYKTOB TOPEHHWs NPUPOJHOTO ra3za B IyThe, cojepxkamem 25%
KHCIIOpOo/1a, Tipy BiIakHOCTH ero 1,0 % (IpUMEHUTENbHO K YCIOBHSIM JOMEHHOH TIABKH).

9. Onpenenuth creneHp ucnoip3oBanus CO B momeHHON meuu. COoCTaB KOJOITHUKOBOTO Tasa:
CO =23%, CO, =20%, H, = 8 %.

10. OmpenenuTh pacxo] KOKca Ha BOCCTAHOBJICHHE KPEMHUS B | TOHHE YyryHa IIPU COAEPKaHUH
ero 0,8%. Conepxanue yrnepoja B Kokce 85 %.

11. Onpenenuts pacxo]l KOKca Ha BOCCTAHOBJIEHHWE MapraHia B | TOHHE MepenesIbHOrO0 YyryHa
npu cogepxkanuu ero 0,5%. Conepxanue yrieposaa B kokce 85 %.

12. B noMeHHYIO Ieub, BBIILUIABIAIOIIYIO JIMTEHHBINA 4yryH, mocTynaeT 3 kr cepsl. Coaepaxanue
cepol B uyryne 0,02%. Brixox muiaka 300 kr/t uyryna. Onpenenurs cogepkanne CaS B muitake mpu
YCJIOBUH MEPEX0ia B 3TO COeIMHEHHE BCEl Cepbl LLIaKa.

13. Ompenenuth pacxox KOKCa Ha BOCCTAaHOBICHHE Qocdopa IpH COACp)KaHHH €ro B
nepenenbHoM ayryHe 0,08%. Coneprxanue yriaeposa B kokce 85 %.

14. Coneprxanue xenesa B arjaoMmepare 58%, comepxanue xenesa B uyryne 94,5%. Onpenenuts
pacxoj arJioMepara Ha BBIIUIaBKY | T 9yTyHa.
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15. Pacxonm »xene3opyaHoro Matepuana, conepxamero 0,15% P,0Os, cocraBmser 1600 kr/t
yyryHa. OnpenenuTs BO3MOKHOE cofepkanne Gocdopa B nepesiesi-HOM 4yTyHe.

16. Pacxon xene30pyaHbIX MaTepuanos, copepxammx 1% MnO, coctaBister 1600 kr/T dyryHa.
Omnpenenuts BO3MOXKHOE COAEP/KaHNE MapraHIla B IEPEAEIEHOM JyT'yHE.

17. Onpenenuts pacxon KUCIOpoaa st cxuranus y ¢ypm 340 xr kokca, cogeprkaero 85%
yriepona.

18. Uzsectnsik cogepxut 98% CaCOjz u 1,4% SiO,. Onpenenuts GIIFOCYIONIYIO CTIOCOGHOCTD €ro
TIPY OCHOBHOCTH 1Taka 1,1.

19. llluxToBBIC MaTepHalbl BHOCAT B moMeHHyo 1eub 183 kr SiO, u 191 kr CaO. Cozaepxanue
kpemuust B uyryne 0,7%. Onpenenuth moTpeGHOCTh B KBapuute ¢ comepkanueM SiO, = 98 % s
obecreyeHnss OCHOBHOCTH IIIaKa, paBHoi 1,05.

20. IlIuxTOoBBIC MaTepUaIbl BHOCST B IOMEHHYIO meub 163 kr SiO,. Comepixkanne KpeMHUSI B
gyyryne 0,6%. Beixon mutaka 300 kr/T uwyryna. KakoBo copepikaHue kpeMHe3eMa B IuIakKe?

21. Haceimaas mrotsocts mmxthl 1100 kr/m®. Crenens YPAaBHOBEIIUBAHUSA €€ Ta30BbIM ITOTOKOM
cocrasisieT 45%. OnpenenuTs nepenaj JaBaeHUs ra3a B CJ10€ MHUXTOBBIX MaTEPUAJIOB BBICOTOM 23 M.

22. KenezopyaHas cmech B cooTHOIeHUH 40:60 cOCTOUT U3 aryioMepara U OKaThILIEH,
cogeprkanux 0,3 u 0,08% MnO u 58 u 65 % Fe. Onpenenuts OpUCHTHPOBOYHOE COAEP)KaHNE MapraHia
B TIepEICIHHOM YyTyHE.

23. B peakuusax nmpsiMOro BOCCTAHOBJIEHHUS B ra3 MepexoAuT kuciopoaa 80 M¥/r yyryHa. Bcero
OTHHUMAETCs Kuciopoma oT okcuaoB 380 kr/tr uyryna. Omnpemeiants MOKa3aTeinb IPSIMOTO
BoccTaHoBieHus o A.H. Pammy.

24. B peakuusx IpsiMOro BOCCTAHOBJICHUsI B Ta3 MEPeXoAuT Kuciiopoza 90 Kr/tT uyryHa, B TOM
yuciie 10 Kr/T 4yryHa npu BOCCTaHOBJICHUH IpuMeceii. Bcero otHumaercst kuciopoza ot okcuos 400
Kr/T uyryHa. OnpenenuTs nokasarelns npsiMoro BoccraHoienus no A.H. Pammy

Bnagets

- IPaKTUYECKUMH HaBBIKAMHU
HCII0JIb30BaHUS DJIEMEHTOB TEOPUH,
TEXHOJIOTMM U aBTOMaTU3alluu
JIOMEHHOTI'O IIPOLIECCA HA APYTUX
JUCUUIUIMHAX, HA 3aHATUSAX B AyAUTOPUU
U Ha MPaKTUKE;

- crloco0amMu JIeMOHCTpauy YMEHHS
aHAITU3UPOBATh CUTYALMIO IIPU
U3MEHEHUU TEXHOJIIOTUYECKHUX
rnapaMeTpoB JIOMEHHOH IUIaBKH;

- METOAAMU OIpPEACIICHUS YIEIbHOTIO
pacxozia KOKca U IPOU3BOJUTEILHOCTH
JIOMEHHOH IeUHu IIpU U3MEHEHUU YCIOBUM
paboTsr;

- HABBIKAMH U METOJIMKaMU 0000IIEeHHS

IIpumep 3anaHust K KypcoBoi padore
MuHHCTEpCTBO HAYKH U BhICIIETO oOpa3oBanus Poccuiickoit ®enepannu
DegnepanbHOE TOCYIAPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHUS
«MarHuToropckui rocyJapcTBeHHbIN TexHuueckuid yuusepcurer uM. I'.M. HocoBay

Ka(be}lpa TCXHOJIOI'MU METAJUTYPIUU U JIATEHHBIX ImpoueccoB

3AJAHHUE
Ha BBIMIOJHEHUE KYPCOBOH pabOTHI 1O AUCIIUTIIHHE
«Teopwusi, TEXHOJIOTHS U aBTOMATHU3AIIMs JOMEHHOTO TIPOIeccay
Ha TEMY <<Onpezlenel-me TEXHUYECKUX MOKa3aTejen )IOMCHHOﬁ TITaBKU ITPU UBMCHCHUHN yCHOBI/Iﬁ
paboTh»
CTYIAEHTY
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PE3yJIbTaTOB PEIICHHMS,
9KCIEPUMEHTAILHOM JeITeIbHOCTH B
00J1aCTH TEXHOJIOTHH JOMEHHOM IITaBKH;
- crtoco0aMu OIICHUBAaHUS 3HAYUMOCTH U
MPaKTUIECKOH MPUTOTHOCTH
TIOJTYYCHHBIX PE3yIBTATOB IIPH
MOJISITNPOBAaHUH JOMEHHOTO TIpoIiecca;

- BO3MOKHOCTBIO MEKAUCITUILTITHAPHOT O
MMPUMEHEHUA TCOPHUU, TEXHOJIOTUU U
aBTOMATH3allMKM JIOMEHHOTr'O IpoLecca;

- OCHOBHBIMH METOJaMHU UCCIICAOBAHUSA B
005acTH TEOpUH, TEXHOJIOTUU H
aBTOMATH3allUMKM JIOMEHHOTrOo Ipolecca,
MPpaKTUYCCKUMU YMCHHUAMU U HAaBbIKaAMHU
UX WCIIOJIb30BaHMS,

- OCHOBHBIMHU METOJIJAMH PEUICHUS 3a1a4 B
00J1acTH TEOPUH, TEXHOJIOTHH H
aBTOMATH3alliHd OMEHHOTO IIPOIIecca;

- Mpo(heCCHOHATBHBIM S3BIKOM TCOPHUH,
TEXHOJIOTUM MW aBTOMAaTHU3allUH
JIOMEHHOTO TIpoliecca;

- criocobamu COBEPIIIEHCTBOBAHUS
npodeccCHOHANbHBIX 3HAHUH W YMEHUH
IMyTEM  UCIIOJIb30BaHUA BO3MOYKHOCTEH
MHPOPMALMOHHON cpenbl o
HaIpaBJICHUIO MeTauTyprus.

BBINOTHUTE pacueT TEXHUYECKUX MoKa3aTelel A CIeNyIoIuX YCIOBHUIA:
1. Bupg uyryna no 3akasy: npeaensHoi mapku I11, rpynmst I, knacca b, kareropun 2.
2. JlaHBI: XUMHUYECKHAN COCTAB KeJe30pyTHOH JacTH MIHXTHI, (piroca u 30161 Kokca CopeprkaHue MEIKOH
(hpaxmuu (m), BaaxxHOCTH (W).
3. CocTaB pynHOH 4acTH MUXTHI, %: armoMepart 58,6

okaTelmu 32,7

pyna 8,7
4. Pacxox n00aBOK, KI/T UyTyHa: MarHUTHBIN MPOIYKT 8

XHUMHUYECKUN COCTaB KOMIOHEHTOB IHUXThI

HaumenoBanue Maccosas nois %
Marepuana W [ m Fe | FeO [Fe,O; | SiO, [ALO;| CaO [ MgO [MnO| S
Arnomepar - 75 | 56,7111 (68,7 | 64 | 178| 86 | 1,92 | 0,26 | 0,048
OKaTeIIIN - 30 | 635 2,7 | 891 51 (043 14 | 0,94 | 0,18 | 0,036
Pyna 40 | 105|517 | 6,2 [ 670 7,9 1,9 32 1021 | 22 | 0,14
MaruuTHBIR 51 |661]114 | 7,9 6,7 [ 1,69 | 95 | 4,46 | 1,76 | 0,053
MPOYKT
W3BecTHSK 3,0 3,1 0,2 - 0,26 | 0,73 | 0,27 | 54,9 | 0,46 |0,014]0,022
3011a KOKCca - - 6,3 - 90 | 53,1238 ]| 4,6 1,8 | 0,08 | 0,79

5. Iloka3arenu kadyecTBa KOKca
6. CoctaB mpUpPOIHOTO raza
7. [TapameTpsbl 1yThs
8. M30bITOUHOE 1aBlICHNE ra3a Ha KOJIOUTHUKE
9. IIpocron
10. Tuxuii xox
11. BemonaeHue rpaduka BHITYCKOB YyTyHa

Coneprxanue paboTHI
OIIeHKa BO3MOXXHOCTH BBIILIABKA YYT'YHA, yJIOBIECTBOPSIBILETO TpeGOBaHUAM MOTPEOUTENS;
OTIpeNielieHHe yIeIBHOrO pacxoja KOKCa M JOMEHHOM MeYd MO M3BECTHBIM 0a30BBIM 3HAYEHUSIM U UX
M3MEHEHUSAM IO/ JeHCTBHEM BHEAPSEMBIX MEPOTIPHUITHIA;
oTpesielleHHe MHTEHCHBHOCTH MO IYTBIO M €r0 JAaBICHHS, MCXOAd W3 Ta30JAWHAMHYECKHX YCIOBHUI
paboTHI reyn;
pacder cTerneHu IpsIMOTr0 BOCCTAHOBIIEHUS 110 OaaHCy yriepoaa (0e3 mpeaBapuTeIbHOrO 3a1aHus eé);
pacueTHOE OIpeeIeHUe TEMIIEPATyphl KOJOUTHUKOBOrO rasa, TEMIEpaTyphl ra3a B 30HE 3aMEUIEHHOTO
TEII000MEHa, IOTeph TeIlIa MyTeM COBMECTHOTO PEIICHHS ypaBHEHUH OOILETO U 30HAJIBHBIX TEIUIOBBIX
0aJTaHCOB;
COCTaBJEHHE TEIUIOBBIX OanaHcoB 10 (aKTHYECKOMY XOJy OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
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MPOLIECCOB, YUET B OajlaHCax paclUIMPEHHs Ia3a MPH CHHKEHUH €ro AaBICHUSL.
CIucok peKOMEHIyeMbIX HCTOUHUKOB
1. Cubaratymmun C.K., BaramoB A.M., IIpoxopor U.E., MaiiopoBa T.B. Pacuér TtexHmUecKnx
IoKazareje JOMEHHON miaBku. Marnutoropck: M3n-Bo Maruuroropck. roc. Texs. yH-ta um. .M.
Hocosga, 2011. 72 c.
2. Cubaratrymmua C.K., Makaposa N.B., HacripoB T.M. OmpeneneHne TeXHHYECKHX IIOKa3aTeyei
JOMCHHON TUIaBKH MPH HPOEKTHPOBAHWM HOBOT'O METAJUTypPTHYECKOTO MPEANpUATHA. MarHUTOropck:
Wznatensckuit nentp ®I'bOY BIIO «MI'TVY», 2014. 50 c.
3. Cubaratymmun C.K., Xapuenko A.C. AHanu3 HpUYMH W3MEHEHMs YAEJIBHOTO pacxoja KOKca U
MPOU3BOIUTEIHHOCTH JOMEHHONH Ileyd II0 TPOM3BOACTBEHHBIM JaHHBIM. Marautoropck: M3a-Bo
MaruuTtoropck. roc. Tex. yH-ta uM. [.11. Hocosa, 2011. 18 c.
4. Cubararymmua C.K. OmnpeneneHue ynenbHOrO pacxoia KOKCAa M MPOU3BOAUTECIHLHOCTH JIOMCHHOM
MeYu Ipu U3MEHEHUH ycnoBuil pabotel. Marauroropck: I'OY BIIO “MI'TY um. I''M. Hocosa”. 2009.
14 c.
5. Cubararymmma C.K., Xapuerko A.C. AHamm3 (akToOpoB, BIMSIOMMX HAa PAaBHOMEPHOCTh COCTaBa
MIMXTHl Ha KOJIOLIHUKE JIOMEHHOW medr. MarauTtoropck: M3a-Bo MarHUTOropck. Toc. TEXH. YH-Ta HM.
I''"1. Hocona, 2012. 17 c.
PykoBoautens pabotsl: npod kadeapst MuJlll, n.1.H. C.K. Cubararymivx
3Harh OCHOBBI CO3JIaHUSI M MOJYyYeHHS [IpumMepHbIe TEOpETHUECKHE BOIIPOCHI TexHonmornu
HOBBIX MaTepHalioB M MOKpHITHHA ¢ | — IIpomecchl HOArOTOBKM MOPOIIKOB HOPOILKOBOM
3alaHHBIMH CBOMCTBaMU — Ilpoueccs! GopMOBaHUS U3ETUI U3 MOPOIIKOB METaJTyprun
pOnECChI MPOM3BOJACTBA | —  TEeXHONOTHsI XOJIOIHOTO MPECCOBAHMSI B 3aKPBITHIX Mpecc-hopMax
TOPONIKOBBIX M KOMIIO3UIIMOHHBIX | —  TexHOJOTMYECKHE CXEMBI MOJy4YEHUS KOMIIO3UTOB.
MaTepHajIos; —  TexHonoruueckoe 000pyI0BaHHE.
METOJIBI M HPHOOPBI [7isi KOHTPOIS | —  OCHOBHBIE MPEACTAaBIEHHUS O TPOLIECCE HANPaBIEHHON KpUCTAUIN3aLUH.
CBOFICTB TIOPOIKOB; — OOmas xapakTepHCTHKA OCHOBHBIX METOJOB HAHECEHHS TOKPHITHA W MOIU(MHUIHPOBAHHUS
MIPOLIECCHI MOATOTOBKH TIOPOIIKOB; TIOBEPXHOCTH.
npoueccsl pOPMOBAHUS H3LCIUN U3 | —  DU3MKO-XUMHYECKHE OCHOBBI mporeccoB popMUPOBaHHS TOKPBITHI.
MOPOIIKOB;
CIIEKaHUE;
TIOPOIIKOBBIE MaTEepUaIIbI;
KOMITO3MIIHOHHBIE MAaTepHAJIbI;
YmeTs pemiath TEopeTHYeCKne u [TpumepHbIe PaKTUYECKHE 3a/1aHHS:
NpUKIagHele TpobieMsl mpomeccoB | —  IlpeacTaBuTh ypaBHEHHS IPECCOBAHUS
MOTyYECHHS W NpUMEHEHHs | — BpISBUTH 3aKOHOMEPHOCTH U KMHETHKA CIIEKaHHUS CUCTEM B IIPUCYTCTBHH JKUAKOI (ha3bl

TITOPOIIKOBBIX u
MAaTepHaIIOB;

KOMITO3HIITMOHHBIX

—  OOBICHUTH 3aBHCHMOCTh MEXaHHYECKHX CBOWMCTB OT pa3Mepa YacTHI[ U PACCTOSHUS MEXKIY




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMITETEHIINU IPOrpamMMBbl
HUMH
—  Omnwmcarp NpeJICTaBICHHYIO TEXHOJIOTHIO. YKa3aTh HCXOIHOE ChIPbE
B CAMOPACTIPOCT pansionics
e
Bnaners OMBITOM B  pa3paboTKe  HOBBIX, 3ajaHus Ha pelleHue 3a1a4 U3 IPoQecCHOHaIbHON 00JIacTH
OpHUTHHAIBHBIX u | Onucats NpeiCTaBICHHYIO TEXHOJIOTUIO
BBICOKOO(D(DEKTHBHBIX  TEXHOJIOTHMH Mopowkosas metannyprua
MOJTy4eHHs COBPEMEHHBIX
MOPOIIKOBBIX ¥  KOMIIO3MLIMOHHBIX
MaTepHaoB, B TOM qucine
HaHOMAaTepPHaJIOB.
OmucaTh NPECTaBICHHYIO TEXHOIOTHIO
3HaTh — OpraHu3alHI0 TeXHUYECKOr0 KOHTPOJIA [IpumepHbIe TeOpETHYECKHUE BOIIPOCHI IS 9K3aMEHa: DKcrutyaTanus

B IOMEHHOM TIPOU3BOJICTBE;

— obmmue IIPUHLIMIIBI paboTsl
aBTOMAaTH3UPOBAHHON CHUCTEMBI
YIpaBICHUS TEXHOJIOTUIECKUM

mporieccom (ACYTII) m mpuxmagHOTO
MIPOrPaMMHOTO O0ECTICUeHUSI;

— OPpUHOMUIBL 3KCIUTyaTallukd JAOMCEHHOI'O

00opynoBaHus;

—  YCTpOMICTBO U pacIoyIoKEHUE OCHOBHBIX JATUYMKOB JJI1 KOHTPOJIS 3a XOJIOM IOMEHHOI'O IIpoLECcca.
—  3aayBKa W pa3ayBOYHBIN MEpUOJ pabOTHI TOMEHHOHN MEUH.

—  [IpuuuHBI HapyIIEHUS POBHOTO X0/1a.

—  OlneHka TEII0BOTO COCTOSIHHS IOMEHHOH TeUH, BKIII0Yasi BU3yalbHYIO.

—  CrmocoObl perymupoBaHusl X0/1a JOMEHHOM eI «CHU3YY.

—  CnocoOBbI peryIupoBaHus TOMEHHOU TIEYU «CBEPXY».

— CucreMa OXJaXIeHUs TOMEHHBIX Meyeil.

—  OcraHOBKa IeYH JJIsl CMEHBI BO3IYITHON (YPMEL.

JOMEHHBIX Neyei
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— IPUHIUIIBI KOPPEKIIH
JOMEHHOT0 IIpolecca

Xoaa

KoHTpois ypoBHS 1 04epTaHUS IOBEPXHOCTH 3aChIMNU.

BrinyBka nomenHbIx neuei nepen pemontamu |, 11 u 111 pazpsnos.
Haznauenue u ycTpoiicTBO OyHKEpHOI SCTaKa bl

Tumel Bo3qyxoHarpeBareneit JomeHHon nedu. [IpuHIMn paboThL.

ITnan TOMEHHOTO IIeXa: COCTaB KOMIUIEKCA IT€YN U PACTIONOKECHUE MEUeH.
JluTeitnblil 1BOp nomMeHHOM neur. Has3HaueHwue.

Cxema OYHCTKH JIOMEHHOTO Ta3a.

IToaua MUXTOBBIX MAaTEPHATIOB HAa KOJOIIHUK JOMEHHOM Medu.

OmnpenenuTts THIT SKCIUTYaTHPyeMoro o6opynoBanus. OnucaTs MPHHIUI paOOTHI.
e 29 ¢ 4 7 R

VmMers

— UCITIOJIBb30BaTh CHUCTEMBI
ABTOMATHUYECKOTO YIIpaBJICHU
TEXHOJOT'MYCCKUM IMPOLCCCOM;

— HAXOJTUTh TIPAYUHEI HapyIIeHAN
JOMEHHOH TEXHOJOTHH ¥ WYTH WX
KOPPEKITHT;

— OIICHUBATh COCTOSIHHE
TEXHOJIOTHYECKOTO mpoiiecca
IPOU3BOJICTBA YyI'YHA,

—OCYHIECTBJIATh U KOPPEKTHPOBATH
TEXHOJIOTUYECKUN rpotiecc

MIPOM3BOJICTBA UyTyHa

[TpumepHbIe TpaKTUYECKHUE 3aAaHHS IS SK3aMEHa:
KoHTponb paboThl eun 1Mo Bu3yanbHBIM HAOIIOICHUAM.
KoHTponb ypoBHS M 04epTaHHs IIOBEPXHOCTH 3aChIIH.
[TpyauHBI HIKHUX MTOABUCAHUN MUXTHI. [1yTH CHIKEHHSI UX BEPOSTHOCTEH.
Ananu3 pa®oTel OMEHHOW MeYd MO AuarpamMme u3MeHeHus cozaepkaHusi CO, 1o cedeHHro
KOJIOIITHHUKA.
Or11eHKa TEIUIOBOI'O COCTOSIHUS JOMEHHOTO IpoIlecca 0 XHUMHUYECKOMY COCTaBY JKHAKHX MPOJYKTOB
IUTaBKH: TI0 TPEACTaBICHHBIM XHMHUYECKHM COCTaBaM Yyr'yHa ONPEAETHTh, NPH BbIIIaBKE KaKOTO
YyryHa TeMIIepaTypHBIH YpOBEHb npoliecca ObL1 BhIlIe. JlaTh pa3BepHyTOE OOBICHEHHE.

UyryH Fe,% Si,% Mn,% P,% S,%
1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020

BusyanpHast OIleHKa TEMJIOBOTO COCTOSIHHS JIOMEHHOI'O IIpollecca MO BHEUIHEMY BHIY S>KHIKUX
MPOAYKTOB IUIABKH: 110 NMPEICTaBICHHBIM 00pa3IiaM YyryHa U IIUTaKa OMPEAeIUTh TeII0BOH YpPOBEHb
mporecca, Mpu KOTOPOM OBUTH BBITUTABIIEHBI TH 00PAa3IIbL.

[To nanusiM KUII naet noHmwxkeHue TeMneparypbl KOJOIIHUKOBOro raza. O ueM s3to ropopur? Jlatb
pasBepHyTOE 00BSCHEHHE.

ITo nanaeiM KUII nper noHmkenue conepxanus CO, KOJOUHUKOBOTO rasza mo nepudepun. O uem
3T10 roBoput? JlaTh pazBepHyTOE OOBSICHEHHE.

Onucats TPE/ICTABJICHHYIO JINarpaMMy, IPUHITUIT €€ TIOCTPOCHHS

T

Lt ,
W i #/

Omnucatb MpCACTABJICHHYIO JUarpaMmy, NpuHOUIT €€ TMOCTPOCHMUS!




CTpyKTypHBII

[Tnanupyemble pe3yabTaThl 00yUCHUS

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIIMU IPOrpamMMBbl
Bnazgers — OCHOBHBIMH ~ METOAMKAaMH  KOHTPOIIS [IpumepHbIe TpaKTHIECKUE 3aJaHUs U1 SK3aMCHa!
JIOMEHHOTI'O IIPOLIECCa; ITo manaemv KUII HabmromaeTcs 3aMeilIeHHOE W HepaBHOMEPHOE cpadarbiBanue moaad. O gem 3To
—METOIUKAMH  OLIEHKH COCTOSIHUS roBoput? /late pa3zBepHyTOE OOBSICHEHHE.
JIOMEHHOT'0 TIpoliecca; ITo nanueiv KUIT nHabmonaercs nagenune coaepkanus CO, TONBKO B OJHOM TOUKe KoJoImHUKa. O
— HaBBIKAMHU YTPABICHHUS W KOPPEKIHHU 4yeM 310 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.
JIOMEHHOT'0 TIPOLIecca; [To BU3yasIbHBIM HaOMIOACHUSM Ha (DYypPMBI CTAIM IPUXOUTH TEMHBIE KyCKH Kokca. O 4eM 3To
— METOUKaMHU OCYLIECTBIICHHS roBoput? Jlate pazBepHyTOE OOBSICHEHUE.
TEXHOJIOTUYECKOTO npotecca [To aHanM3y XMMHYECKOTO COCTaBa YyryHa HaOJIIOAaeTCsl IOHMKEHUE COAEp)KaHUs MapraHia B
IIPOU3BOJICTBA YyryHa HeM. O yem 310 roBoput? Jlatk pazBepHyTOE O0BSICHEHHE.
[To aHanM3y XMMHYECKOTO COCTaBa YyryHa HaOIMI0aeTCsl MOHIKEHNE COJIep KaHus cepbl B HeM. O
yeM 310 ToBopuUT? J[aTh pa3BepHyTOEC OOBSICHEHHUE.
[To aHanM3y XMMHYECKOTO COCTaBa 4yryHa HaOII0JaeTCsl MOHIKCHNE COJICP)KaHHUS KPEMHHS B HEM.
O gem 310 roBOpUT? JlaTh pa3BepHYTOE OOBSICHECHHE.
Onucath NPUHIMII ASHCTBUS IIPEACTABICHHOTO 000PYI0BaHHS sl KOHTPOJIS €X0/1a cToj0a
IIMXTHl Ha JJOMEHHBIX IeYax:
AA Fi
@ V=
[ /i
-
Omnucatb TMIPUHIUIT KOHTPOJIA CX04a HMUXTOBBIX MAaTEPHUAJIOB 11O Hpe}lCTaBJ’IeHHOﬁ CXCMC
3HaTh [IpumepHbIe TeOpeTHYECKHE BOIIPOCHI IS 9K3aMEHa: Mertop1 KOHTPOJIS

— OpraHu3alrio TCXHUYCCKOT'O KOHTPOJIA
B TOMCHHOM IIPOU3BOJICTBE,

—obmue MIPUHLUIIBI paboTsl
aBTOMAaTU3MPOBAHHOM CUCTEMBI
YIpaBIIeHUS TEXHOJIOTUYECKUM

YCTpoHCTBO U pacmoNnoKeHUE OCHOBHBIX JaTUMKOB JUI KOHTPOJIS 32 XOA0M JJOMEHHOI0 IpoLecca.
3a1yBKa M pa3ayBOYHBIN NeproJ] pabOTHl TOMEHHOH T1e4H.

[IprunHBI HapyIIEHNS] POBHOTO XOJ1a.

OneHKa TEIIOBOrO COCTOSIHYSI JOMEHHOH Ne4H, BKII0UYask BU3yalbHYHO.

JAOMCHHOTIO IIponecca




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl
npoueccom (ACYTII) u npuxnagHoro CriocoObI peryiupoBaHusi X0/1a JOMEHHOM MeYH «CHU3Y.
IPOrpaMMHOr0 00CCIICYCHHSE, CriocoObl perymupoBaHus JOMEHHOM Ie4n «CBEPXY».
— IIPUHIUIIBI KOppEeKInnu Xxona CucreMa OXJIaXKIeH!S JOMEHHBIX IE€YEH.
AOMCHHOTO IIponecca KoHTpoJb ypoBHS 1 04epTaHUS TOBEPXHOCTH 3aCHIITH.
YMmets — HACIIOJIb30BATh CHUCTEMBI [IpumepHBIe MpakTUUECKUE 3a1aHus AJIs DK3aMEHa:
aBTOMATUYECKOTO yIpaBICHUS [IpoanammupoBats paboTy MOMEHHOW NeYW MO Iuarpamme m3MeHeHHs coxaepxkanmst CO, 1o
TEXHOJIOTUYECKUM MPOLIECCOM; CEYEHHIO KOJIOLIHUKA.
— HaXOJUTh TIPUYHHBL HapyLIECHUI OIeHHUTH TEIIOBOE COCTOSTHHE TOMEHHOTO IpoIiecca 10 XHMUYECKOMY COCTaBY KHUIKUX IPOIYKTOB
JOMEHHOM TEXHOJOTMM M MYyTH UX IUTAaBKU: MO MPEICTaBICHHBIM XUMHUYECKUM COCTAaBaM YYI'YHa OINpPEAEIUTb, MPH BBIILJIABKE KaKOIo
KOPPEKLINH; YyryHa TeMIepaTypHBIA yPOBEHB Iporecca ObLI BhIme. J1aTh pa3BepHYTOE OOBICHCHHE.
— OLICHUBATh COCTOSIHUE Uyryn Fe,% Si,% Mn,% P,% S, %
TEXHOJIOTHYECKOTO rpoiiecca 1 94 0,60 0,55 0,07 0,018
MIPOU3BOJICTBA UYT'YHA; 2 94 0,50 0,44 0,07 0,020
— OCyHICCTBJIATh " KOPPCKTHUPOBATH BusyanbHO OLIEHUTH TEMJIOBOE COCTOSIHUE IOMEHHOIO MpoLecca IO BHEIIHEMY BUIY JKUIKUX
TEXHOJIOTHYCCKH nponecc MPOAYKTOB IUTaBKH: 110 NMPEJICTaBICHHBIM 00pa3liaM YyryHa M IIUIaka ONpeIeNIUTh TeIIOBOH yPOBEHb
NpOU3BOJACTBA 9yT'yHa mpoiliecca, Mpu KOTOPOM OBLIH BBITUIABICHBI 3TH 00PAa3IIbL.
ITo manusM KUII unet noHmwkeHne TeMiepaTypsl KOJIOMHUKOBOro rasa. O gem 3to rosopur? [lats
pa3BepHyTOE 0OBSICHEHHE.
ITo ganueiM KUII uper noumwkenue cogaepxanus CO, KOJOMHUKOBOrO rasza mo nepudepun. O yem
910 ToBOpUT? JlaTh pa3BepHYTOE OOBICHCHHUE.
Onucatb TPE/ICTABICHHYIO IMArPaMMY, IPHHIIHAIL €€ MOCTPOCHHS
T T
e
Bnanerts — OCHOBHBIMM ~ METOIMKAMH  KOHTPOJIS [IpuMepHbIe npakTHUYECKUE 3aaHUs 1JI1 SK3aMEeHa:
JIOMEHHOTO TIpoliecca; [To nanaeM KUIT HabmrogaeTcst 3aMmejieHHOE M HepaBHOMEpHOe cpabaTeiBanue mogad. O gyem 3To
— METOIUKAMH OIICHKH COCTOSTHUS roBoput? JlaTh pa3BepHyTOE OOBSICHEHNE.

JOMECHHOTI'O IPOIIECCa,
— HaBbIKaMW YIHPAaBJICHUA W KOPPCKIUU
JAOMCHHOTIO IpOoI1Iecca;
— MCTOJJUKaMH
TEXHOJIOTHYCCKOI'O
IIPOU3BOACTBA YYI'yHa

OCYILIECTBIICHUS
nporecca

ITo nanaeM KUIT Habmonaercs nagenue conaepkanuss CO, TOIbKO B OJTHOM TOuke KoJomHUKA. O
4yeM 310 ToBopUT? J[aTh pa3BepHYTOEC OOBSICHEHHE.

[To BU3yanmpHBIM HaOMOACHHUAM Ha (YypMBI CTaIH MPUXOAHWTH TEMHBIE KycKH Kokca. O dem 3TO
roBoput? JlaTe pa3BepHyTOE OOBSICHCHHE.

[To aHaNM3y XMMHUYECKOTO COCTaBa Uyr'yHa HaOIIOJaeTCs MOHMKEHUE COJACPIKAHHUs MapraHIa B
HeM. O gem 3to roBoput? JlaTh pa3BepHyTOEC OOBICHEHUE.




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— [lo ananu3y XMMHYECKOr0 COCTaBa YyryHa HaOJIOaeTCsl MOHIKEHNE CoepKaHus cepsl B HeM. O
4yeM 310 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.
— Ilo aHanmM3y XMMHYECKOTO cOCTaBa YyryHa HaOIIOAaeTCs NOHKEHUE CONEP)KaHUs KPEMHHS B HEM.
O gem 310 ToBOpHUT? JlaTh pa3BepHYTOE OOBICHEHNE.
— OnwmcaTh NPUHLIUN JEHCTBHS TNPEICTABICHHOTO OOOPYAOBAaHUS Ui KOHTPOIS CXOJa cToida
HIMXTHI HA JOMEHHBIX IeYax:
3HaTh - OCHOBHBIC 3aKOHOMEPHOCTH IIpumepHBIe TeOpETHUECKHE BOIIPOCH Konctpykuun u
¢busnueckux, GU3NKO-XUMUIECKUX U — Ha3nadeHue u yCTpOHCTBO Ta300YMCTKU CTAJCIIABIIIBHOTO II€Xa, OTIpe/iesIeHHe e€ pa3MepoB. MIPOEKTHPOBAHNE
TEIUIOBBIX MPOLIECCOB, — Pabouee npoctpanctBo kuciaopoaHoro kouseprepa u JCII: dopma, pasmepsi, MeponpusTus o | CTAIEINIaBUNBHBIX
- oco0eHHOCTH KOHCTPYKIMU arpe€raTtosn, YBEJIUYECHUIO CTOUKOCTH IEX0B
CpEIACTBA KOHTPOJIA U yIPaBICHUA —  YcTpoicTBO KHCTIOPOIHOTO KOHBEPTEPa C BEpXHEH, HIDKHEH 1 KOMOMHHPOBAHHOW TIOAAaYeH TyThsI.
—  VYcerpoiictBo pabouero nmpoctpancTa BeicokomotiHoi J{CIT. OcroBabie TEII coBpemennoit CII.
—  OcHoBHBIE aHAJIOTU CYIIECTBYIOMMX B PD KHCIOPO10-KOHBEPTEPHBIX U CTANEIIABHIbHBIX IEXOB
YmeTs - OCYIIECTBIIATh TEXHOIOTMYECKHE ITpuMepHBIe NpakTUYECKUE 3aJaHUSL
MPOLECCHl B METAITYpPIUH; — Ilo npencraBneHHOMY PHCYHKY OMHCATh MPOQHIH CTAICIUIABIUIBHOTO arperara.
- BBI6PIpaTB YNIPABIIAIONINE BO3JCHCTBHS; — OnucaTh IOCTOMHCTBA U HEOCTATKH MPEACTABIEHHBIX npO(bI/meI‘/'I
- KOPPEKTHPOBATbh TEXHOJIOIrMICCKHUE — Ilo npexncraBieHHON cxeme Iiexa ONPEAENIUTh METALTYPIHYECKOE MPEANpUsiTHE, B COCTaBe
HapaMeTphbl KOTOPOTO JIEHCTBYET OOBEKT
Bnanets - HaBbIKAMHU pacyeTa MnapaMeTpoB ITpuMepHBIe IpakTUUECKUE 3aAaHUSL
TEXHOJIOTHUECKOTO MPOIIEeCcca; — Bepxusas yacth GpyHnamenTa 1oMeHHOH reun: e€ ¢popma, pa3Mepsl, MEPONPHUSTHS 110 YBEINIECHHIO
- mHpOpPMaNUeH 0 COBPEMEHHBIX CTOMKOCTH
MCTAJLTYPruiCCKUX TCXHOIOTHAX U —  CrocoObI TTOBBIIIEHUS CTOMKOCTH JIEIIATH
Croco6ax KOPPEKTHPOBKH —  KomnonHBI TOpHa: Ha3HAYCHNE, TPUHIIUI OTIPEACTICHUS KOJINIECTBA, MEPOTPHUATHS IO 00ECIIEICHHIO
TEXHOJIOTHYECKUX apaMeTPOB X paGOTOCTIOCOGHOCTH
3HaTh - CITOCOOBI OCYIIECTBICHUS [IpumMepHbIE TEOPETUIECKHE BOMIPOCHL: IIpoexTupoBanue
TEXHOJIOTHYECKUX MPOIIECCOB B — HasnayeHwue u yCTPOHCTBO TKAHEBOTO (hriIbTpa. CTaJIeTIaBUITBHBIX




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
METAJUTyprui€CKOM MPOU3BOJCTBE — Hasnauenue u ycrpoiicTBo padouero ciiost pyTepOBKH KHCIOPOJTHOTO KOHBEpTEpa. arperaTos
- METOZbI KOPPCKTUPOBAHUA — Hasnauenue u ycTpoicTBO METaJUIOKEPaMHUUECKOTO (PUIIBTpa.
TEXHOJIOTHICCKUX IIPOLCCCOB B — Ha3nadeHnwne u ycTpOHCTBO BaHHBI KHCIOPOAHOTO KOHBEPTEPA.
CTAICINIABUILHOM IIPOH3BOACTEE —  JIoCTOMHCTBa MOKDBIX allapaToB AJis OYMCTKU [a30B.
- TEXHOJIOTMECKUE HPOLCCCHI B —  HenocTaTku MOKPHIX anmapaTos s OYHCTKU Ta30B.
METAJUTyprieCKOro MponsBOACTEa — Hasnadenwne u ycTpoHCTBO OPCYHOUHOTO CKpyOOEepa.
— Hasnadenue u ycTpoicTBO OIMOPHOTO KOJBIA KHCIOPOJHOTO KOHBEPTEpa
—  Oco0eHHOCTH MOKPOW OYHMCTKH KOHBEPTEPHBIX Ia3oB.
—  OcobenHocTH kinaaku (HyTepoBKH BCTABHOI'O THUINA KOHBEPTEPA.
—  JlocToMHCTBA CyXOH OYMCTKU KOHBEPTEPHBIX I'a30B.
— Hasnayenue u ycTpoicTBO OPUCTHIX OJIOKOB KHCIOPOJHOTO KOHBEpTEPA.
—  OOwias XapaKTepUCTHKA Ta300TBOJISIIETO TPAKTa KUCIOPOAHOTO KOHBEPTEPA.
—  Koncrpykuus ¢gypm s moadm HEHTpanbHBIX Ta30B B KOHBEPTEPHYIO BaHHY CHHU3Y.
— Hasnauenwne u ycTpoiicTBO CKpyOOepa Bentypu.
— TpebGoBaHUs K OYNCTKE KOHBEPTEPHBIX T'a30B.
—  YnenbHbI 00bEM KHCIOPOJHBIX KOHBEPTEPOB.
— OcobeHHOCTH  KOHCTpyKmMH  TpyOsl  BenTypm  kak  ¢wminbTpa 1A OUYHCTKH
KOHBEPTEPHBIX I'a30B.
—  KoucTpykuus HakoHeUHHKa ypMBI JJIs1 IOJJaYH KHCIIOPOAa B KOHBEPTEP CBEPXY.
—  Cnoco0sl nogauu >KUAKOCTH B TpyOsl BeHTypH.
Ymers - IPUMEHSTH CIIOCOOBI OCYIIECTBIICHHS [TpumepHsbIe 3a1aHKs IS 3a4eTa C OLIEHKOM:
TEXHOJIOTUYECKHX MPOIIECCOB B JlaTh XapaKTepUCTUKY TEXHOJIOTHYECKUM MPOLIECCaM CTalIeTIaBUIBHOTO POU3BO/ICTBA;
CTAJICTIJIABUJIBHOM MPONU3BOJICTBC KOppeKTHpOBaTI) TEXHOJIOTUYECKYIO CXCEMY BbIIIJIaBKU CTalld IIYTEM HOI[60pa COOTBETCTBYIOLICTO
- OCYHIECTBJIATE KOPPEKTUPOBKY O60py}:[OBaHI/I$[ JJIA pas3jIMYHbIX TUIIOB CTAJICTIIABUJIBHBIX ITPOLICCCOB:
TEXHOJIOTUYECKHX MPOLIECCOB B -KOHBEPTEPHOT'0;
CTaJICTUIAaBUIILHOM MIPOM3BOJICTBE - DIIEKTPOCTAJICIUIABUIILHOTO;
- OCYIIECTBIISITh TEXHOJIOTHYECKHE -bImIaBku cramm B JICA
MPOLIECCHI B CTAJICTIABUIIBHOM
MPOU3BOJICTBE
Bnaners - HaBBIKAMH IIPIMEHEHUSI CIIOCO00B — 3ajaHus Ha pelIeHue 3a1a4 U3 NpodecCHOHATIBHON 00IacTi

OCYIIIECTBIICHHUSI TEXHOJIOTUYECKUX
IPOLIECCOB B CTANCIUIABHIEHOM
NPOU3BOJICTBE

- HABBIKAMH KOPPEKTHPOBKH
TEXHOJIOTUYECKUX MIPOLIECCOB B
CTAJICTTABUIIBHOM MTPOU3BOICTBE

- HaBBIKaMH IIPOBCACHUA
TCXHOJIOTUYCCKUX NIPOIIECCOB B

MCTO}JaMI/I OIpCAC/ICHNA OCHOBHBIX MApaMETPOB pa60TBI 060pyHOBaHI/I${ JUIA YIIpaBJICHU A
CTAJICTVIAaBUJIBHBIMU MIPOLECCAMU U UX KOPPEKTHUPOBKU




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
CTaJICIUIaBUJIBHOM POU3BOJICTBE
3HaTh OCHOBHBIE THITBI TEXHUYECKUX CPEJICTB OcHosusle Buasl KUIT B TOMEHHOM NMPOU3BOACTBE. [TpousBosacTBEHHAS —
JUISL ©3MEPEHHS M KOHTPOJISI OCHOBHBIX OcHosusle Bubsl KUIT B armoMepaninoHHOM TPOU3BOJICTBE. MpeAJUIUIOMHAs
apaMeTpOB TEXHOJIOTHYECKUX Ocuosusle Bubsl KUIT B craneniaBuiibHOM MPOHU3BOJICTBE. MpaKTHKa
MPOLIECCOB MOJTyYeHHs )KuAKoro Metaiwia | [llommonbHas quarpaMMa, 0cOOEHHOCTD MMOCTPOCHHSI, HCIIONB3YEMBIH IPHOOD.
O6opynoBanue a1 GOPMUPOBAHKS TOPSIIETO TYThHS
O6opynoBaHue I TOIaYH ITPOBOJIOKH B KOBII CO CTAJIBIO
OO6opynoBaHue U1 3aMepa TeMIepaTyphl B KOHBEPTEPE U CTAIBKOBIIE
YMeTb NPUMEHSATH HaBBIKU UCIIOIb30BAHHS KoHTponupyeMble MOKa3aTeNy TEXHOJOTHMYECKHX IMPOLECCOB MONYyYSHUs YyryHa M CTalld, Pa3jIuBKH
TEXHUYECKUX CPEACTB JJIsl U3MEPEHUS U | CTalli, IPOM3BOJICTBA arjioMepara
KOHTPOJISL OCHOBHBIX [TAPAMETPOB OrmpeaesuTh TUIT IATYHKA U CIIOCO0 paboThI
TEXHOJIOTUYECKUX MPOLIECCOB ITOIYYSHHUS z@ﬂ =
YyryHa U CTalll o
Omnpenenuth THI JaTYUKA H CIIOCOO pabOTHI
I —
fare |
Branets CIIOCOOHOCTBIO NPUMEHSTH HABBIKH OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTphbl IPOU3BOICTBA, COOTBETCTBYIOMEro TeMe BKP
UCIIOJIb30BAHHUS TEXHUUECKUX CPEICTB OrmnpeaesuTh TUII PErUCTPUPYEMBIX PE3YIIbTaTOB
JUTSL U3MEPEHHUS U KOHTPOJIS OCHOBHBIX L
iz
HapaMeTPOB TEXHOJIOTMYECKHX ﬁﬁ]ﬂ !,l{///// 7
! Wi
MIPOIIECCOB MOJYUYECHUS YyT'yHA U CTalIU il g
OnpenenuTs THII PETUCTPUPYEMBIX PE3yIbTaTOB
Coacpaaunc CO: 1o anamc1py
IIK-11 roToBHOCTHIO BBISIBJATH 00bEKTHI ISl YJIy4lIeHUs] B TEXHHKE U TEXHOJIOTHHI
3HaTh | 3¢ eKTUBHbBIC BApUAHTHl YCTPAHCHHUS KoHTpoiibHBIE BOITPOCHI ISl TPOBE/ICHUS] TEKYIIET0 KOHTPOJISL M HTOTOBOM MopenupoBanue




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIIETEHIIUU IIPOrpaMMBbl
HEJIOCTATKOB KOHCTPYKLHUH arrecralnyu B hopMe 3K3aMeHa MIPOILIECCOB U OOBEKTOB B
METAJUTypru4e€CKOro arperara u KakoBa cyImHOCTh cTaTHUECKUX MOJeNel B MeTaLTypruu? METaJIITypruu
COBEPIIEHCTBOBAHMS TEXHOJIOTHUECKOTO | KakoBEI 0COOEHHOCTH ANHAMUYECKOTO MOJICITHPOBAHNS B METAILTypPrin?
rporiecca B 1eM ocobeHHOCTE MOJIENEH ¢ pacipeaeIeHHBIMI TapaMeTpaMu?
[Toyemy mapaMeTpsl MOZEIN MOTYT OBITH PACTIPENICIICHHBIMU?
KaxoBa 0cOO€HHOCTE HIMHATAIIMOHHBIX MOAEIEH?
B 4eM cymiHOCTh pa3IndHBIX YHCICHHBIX METOIOB?
YeM oTIMYAIOTCS PA3IHMIHbIE METOIbI ONTUMH3ALIIH?
YmeTs BBIBIIATH 3()(EKTUBHBIE BAPUAHTHI Tematnka 1abopaTopHbBIX pabOT 0 MAaTEMATHIECKOMY MOJEINPOBAHHUIO
YCTpaHEHUs HEOCTATKOB KOHCTPYKIIUU METAJIITYPru4eCKUX IIPOLIECCOB
METAJUTyprU4e€CKOro arperara u MaremaTiyeckoe MOJETMPOBaHUE Mpoliecca IIaKooOpa3oBaHusi B KOHBEpTEPE ¢ KOMOMHHUPOBAaHHOI
COBEPILIEHCTBOBAHUS TEXHOJIOTMYECKOIO | IPOJYBKOM KHCIOPOAOM CBEPXY U apTOHOM CHH3Y.
mporiecca MatemaTHuecKkoe MOJEIUPOBAHNE IIPOLIECCA PACKUCIICHUS CTaNIU.
MaremaTtndyeckoe MOJICIMPOBaHUE MTPOIIecca BaKyyMHON 00pabOTKH MeTaia
MatemaTHuecKkoe MOJECIUPOBAHKE IIPOLECCa POLYBKH METaJllIa B KUCIIOPOJHOM KOHBEPTEPE CBEPXY
MareMaTHYeCKOe MOJICTUPOBAHUE TIpoIiecca OKUCICHUsI (hocdopa B IyroBOH CTaICIIABHILHON TIEYH.
Bnaners HaBBbIKAMU BBIABJICHUS 3P()EKTUBHBIX - 3aaHus Ha pelIeHue 3a1a4 U3 npohecCUOHaIbHOM 00J1acTH
BAPHAHTOB YCTPAHCHUSA HEJOCTATKOB Maremariyeckoe MOJAEIMPOBAHUE TIpoliecca OKHUCIeHHs (Gocdopa B AyroBOW CTaleNIaBUIbHON
KOHCTPYKIIUN METAJLITyPIrUI€CKOro neun. CMOAeInpoBaTh 3aBHCUMOCTD OCTaTOYHOTO coziepskaHus Gocdopa B MeTaiie nepes BHITYCKOM H3
arperara M COBEPIIEHCTBOBAHMUS arperara oT cojepxaHus ¢ochopa B JOME M OCHOBHOCTH HIIaka mpu padore ¢ 30 % noma B
TEXHOJIOTHYECKOTO IIpoliecca METAJUINYECKOH IINXTE.
Heob6xoanmble 1u1st pacyeToB JaHHBIE BEIOMPAIOTCS CAMOCTOSITENIBHO.
Pexomennyemas nuteparypa:
1. bureeB A.M., buree B.A. Meramnyprus cranu. Teopus MU TEXHOJNOTHsS IUIABKH CTalh. —
Marnurtoropck: MI'TY, 2000. — 544 c.
2. KonecuukoB 10.A., bymanos b.A., CromipoB A.M. Mertajurypruueckue TEXHOJOTHH B
BBICOKOTIPOM3BOIUTEIFHOM KOHBEPTEPHOM Ilexe: y4debHoe mocobme. — Maruautoropek: M3a-Bo
MarsuTtoropck. roc. Tex. yH-ta uM. I'.11. Hocosa, 2015. — 379c.
3HaTh — npuHnune!l oueHku 3ddexrusHoct | IIpuMepHbIe TeopeTHYeCKHe BONPOCHI: IIpoexTHast
arJoMepalnoHHOro, JOMEHHOro u | — [lpuHiunel oueHkH 3((EKTHBHOCTH arjoMepalnuoHHOTO, JOMEHHOTO W CTalIeIIaBHJIBHOIO | AEATEIBHOCTD
CTaJICIUIABUIIBHOTO IIPOU3BOACTB; IIPOU3BOJCTB.
— TPUHOWOB  BeICHHWS TpoekTHoHM | — [loka3aTeny sKOHOMIYECKOH 3PEKTUBHOCTH JOMEHHOTO U CTAICIUIABHIIBHOTO IPOIECCOB.
ACATCIIBHOCTH, — IlapameTpsl OLEHKM KauecTBa ChbIpbsl U MPOAYKTOB arilOMEPAalMOHHOIO, JOMEHHOTO H
— CpencTBa KOHTPOJS M OLEHKH CTaJIEIIaBUIBLHOTO IIPOU3BOICTB.
Ka4ecTBa,
—  TIOKa3arTeiu SKOHOMHUYECKOH
3¢ peKTuBHOCTH
YmeTs —  pacmo3HaBaTh 3¢ dexTUBHOE IIpuMepHbIe NpaKkTUYECKUE 3aAaHUS:

peunienue ot HeadeKkTUBHOTO;

- BrIaBuTH MOpsAAOK BHEAPECHHA B TCXHOJIOTMIO MNPOU3BOJACTBA CTAJIM IMEPEXOJ C BBIIUIABKU CTaJIU




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

—  HaXOAWTb u aHAITN3UPOBATh
HHPOPMALIUIO, HECOOXOAUMYIO IS
pemeHus po¢eCCHOHATBHBIX
npobiem;

—  aHaJM3upoOBaTh allbTepHATUBHBIC
BapUaHTBI petieHus
HCCIIEIOBATENECKUX u
MpPaKTHYECKUX 3a]a4 U OLICHUBAThH
MOTEHIIHAIbHBIE
BBIMTPBIIIH/TIPOUTPBIIITH
peanu3aliy dTUX BAPHAHTOB;

— TCHEPUPOBATh HOBBIC UJACH TPH
PCIICHUHM  HCCIICJIOBATCIILCKAX |
MPaKTHYECKUX 3a/1a4

Mapku 0912C na 14XCH/I B KHCIIOpOJAHOM KOHBEpPTEPE.

—  BrIABUTE NOPAIOK BHEAPEHUS B TEXHOJOTHIO PA3JIUBKU CTAJIH METOJIOM IIJIaBKa Ha IUIABKY.

— BriABHUTH MOpAROK BHEOPEHUS B TEXHOJIOTHIO IEPEXO] HA BHIIUIABKY YyT'YHA C MCIIONB30BaHHEM
HEO(IFOCOBAHHOTO CHIPHSI.

Bnagets

- HaBbIKaMH n METOAUKaMU
000011IeHUSsT pe3yIbTaTOB pPEIIEHUS,
SKCIIEPUMCHTAIBHON NS TeIPHOCTH;

—  cmocobaMu OIICHUBAHUSA
3HAYNMOCTH W TPAKTHYECKOH
MPUTOTHOCTH TTOTyYSHHBIX
pe3yIbTaToOB MPOEKTHON
JIeSITeIbHOCTH;

— HaBBIKAMH OLEHKH 3()(HEKTUBHOCTH
MMPUMEHACMBIX METOOA0B
WCCIIeIOBaHMs, BEIOMpaTh Hanbomee
3¢ GEKTUBHBIC TEXHOJIOTHH;

—  HaBBIKAMH KPHUTUYECKOI'O aHAJIN3a U
OIICHKA COBPEMCHHBIX HAyYHBIX
JTOCTIKECHUH u pe3yIBTaTOB
MIPOCKTHOM NEesTeIHHOCTH;

— cnocobamu OIICHUBAHUS
3HAYMMOCTH W TPAKTHYECKOM
IMPUTOJHOCTH TIMOJTYYCHHBIX
pe3ynbTaToOB TPOEKTHOU
JIeSTeIbHOCTH

— OOBSACHUTH TOPSIOK BHEJAPCHUS B TEXHOJOTHIO JOMEHHOH ruiaBku npumenenue [TYT.

— OOBSICHUTH OOPSJIOK BHEAPEHHS B TEXHOJIOTHIO JOMEHHOH MJIaBKU NPHUMEHEHHE Ma3yTa.

— OOBSICHUTH OOPSIOK BHEAPEHHS B TEXHOJIOTHIO JOMEHHOH 1miaBku npuMeHeHne ['YBT.

— Ouenurts 3Ha4UMOCTH U npakTHueckoi npurogHoctunpuMmenenre I'YBT na ITAO «MMK».

— OOBSICHUTH MOPSAAOK BHEIPCHUS B TEXHOJIOTHIO IIPOU3BOCTBA CTAJH MOBHIIIEHHOTO PacXo/ia YyryHa
Ha BBHIIJIABKY CTaJld B KUCJIOPOJHOM KOHBEPTEpE.

—  OrmirunuTenbHbIE 0COOCHHOCTH HOBOW TEXHOJIOTHH.

— OneHuTh 3HaAYMMOCTH U MIPAKTUYECKOH MPUTOJHOCTHIIOBBIIIIEHHOTO PACX0/a YyT'yHa Ha BBIIUIABKY
CTaju B KHCIopoaHoM KoHBepTepe Ha [TAO « MMK».

3uarn

- [Topsiiok 1 0OCOOEHHOCTH BBITIOJTHEHUS
HAyYHO-HMCCIIEJOBATEIECKUX PaboT O
TOCYAapCTBEHHBIM KOHTPAKTaM;

- ®@OpMBI TOCYIAPCTBEHHOM MOIIEPIKKU

Teopemuueckue onpocul:

1. IToka3arenu, XapaKTEpU3yIOLINE HAYIHYIO AEATEIbHOCTb.
2. Knaccudukanyst HayYHO-TEXHHIECKOH POIYKIINH.

3. Buzpl npoaBMKeHNUs] HAYYHOW TPOTYKIIMY Ha PHIHKE.

IIponBuxeHne Hay4HOI
IPOLYKIUH




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
MHHOBAIMOHHOH NesTenbHOCTH B Poccun. | 4. 'ocynapcTBeHHas perucTpanus HayuyHbIX pe3yIbTaToB.
5. OCHOBHBIE LIeH U IPUHLUIBI TOCYAAPCTBEHHON HAYYHO-TEXHUYECKOH MOIUTHKH.
6. Mcrounnky (pMHAHCHPOBAHUS HHHOBAIIMOHHBIX IIPOEKTOB.
7. ®opmbl prHAHCHPOBAHNS HHHOBAIIMOHHOW JAEATEIIEHOCTH.
8. @opMBI rocy1apCTBEHHON NOAINEPKKHU HHHOBALIMOHHON NEATEIBHOCTH.
9. Ilopsimok 1 0COOEHHOCTH BBITIOJIHEHNS HAYTHO-HCCIIEI0BATENBCKHAX PAOOT MO TOCYIapCTBEHHBIM
KOHTpaKTaM
10. HeTpaguuuoHHbIE MEPBI TOCYIAPCTBEHHOM MOAAEPKKH.
Ymerb - [IpnoGperath 3HaHMA B 00IaCTH Ilpaxkmuueckue 3a0anus.:
MPOABHKEHHS HAYYHOH MTPOAYKIUH; IMoxaroroBka KOKIaOB-IIPE3CHTALIMI HA MTPEIIOKEHHBIE HIIH CAMOCTOSATENbHBIE TEMATHKH:
- Onpenensatb 3pPEeKTUBHBIC MTYTH 1) Hay4Ho-TexHHYecKask MPOIyKIMs: TOHATHE, BUABL.
IIPOJBUKECHUS HAYYHOU NPOLYKLUH C 2) Oco6eHHOCTH OIICHKH KadecTBa sl HAyYHO-TEXHUUYECKON TPOTYKIUH.
MPUMEHEHNEM COBPEMEHHBIX 3) Ilpornecc NpoU3BOACTRA, peai3aluy U UCIOIb30BAHUSA HAYYHO-TEXHUYECKOM MPOTYKIIUH.
MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX 4) ’)Ku3HeHHBIH ITUKI HOBOBBeAeHNH. HaydHO-TIpOU3BOICTBEHHBIN IIUKJI.
TEXHOJIOTHH, TTI00aTbHBIX 5) Knaccudukanus Hay4HO-TEXHUIECKOHN MPOIYKIIHH.
MH(OPMALMOHHBIX PECYPCOB. 6) Opranuzanus U INIAaHUPOBAHUE MPOBIDKEHHUS TOBapa U MyTH €0 COBEPIICHCTBOBAHMS.
7) CpencTBa M METOJIBI CTUMYJIMPOBAHUS COBITA MPOAYKIIHH.
8) [IpumeHeHne coBpeMEHHbBIX HH(OPMAITIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH 1 TI100aIbHBIX
MH(OPMAMOHHBIX pecypcoB I HOUCKa AP PEKTUBHBIX ITyTeH NPOABIKEHUS HAYYHOW TPOSYKIIHH
9) Ipunmumst, Gopmsl 1 MeTOIB! PUHAHCUPOBAHUS HAYYHO-TEXHUUECKOH MPOTyKINH.
10) Ucrounuky (hpMHAHCHPOBAHMS HAYYHOH, HAYYHO-TEXHUUECKON N MHHOBAlMOHHOM JIEITEIILHOCTH.
11) Hayuno-texamueckas monutuka Poccnu.
12) TTopsimok pa3paboTKi KOHKYPCHOM TOKYMEHTAIHH.
Baagers - Knaccudukanueit HaydHo-TeXHUIYECKON
MPOAYKIUH;
- [IpodeccroHanbHBIM SI3BIKOM
MPEeIMETHON 00IacTH 3HAHUS; Teopueckue 3adanus.
- [IpakTHYecKMMH HaBBIKAMU OICHKH 1. CocTaBuTh KiacCU(DUKAIMIO HAYYHO-TEXHUUECKOH MTPOILYKIIUH ONPeAeaEHHOM IPyIIbI.
Ka4decTBa JJIsl HAyYHO- TEXHUYIECKON 2. CocTaBuTb TiI0ccapuii MpohecCUOHATIBHBIX TEPMHUHOB NPEJAMETHON 00JIaCTH 3HAHHSI.
MPOAYKIUH; 3. BBIMONHUTH OIEHKY KauecTBa Il KOHKPETHOIN HayYHO-TEXHUUECKOH MPOTYKITHH.
- HaBbIkamu cocTaBieHUs] KOHKYpCHOM 4. CocTaBHTh YNPOIIEHHBIN TAKET KOHKYPCHOM JOKYMEHTAIMH JUIs BBIOPAHHOTO KOHKYpCa.
JIOKYMEHTaLH; 5. Pa3paboTarh NpOEeKT UCTIONb30BAHNS COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH B 00J1aCTH
- CriocobaMn coBEpIICHCTBOBAHMUS MPOABUKEHNS KOHKPETHON HayUYHO-TEXHUUECKOHN MPOAYKIUH.
npodeccroHaNBbHBIX 3HAHUH U YMEHHUI
MyTeM HCHOJIb30BAHUS BO3MOXKHOCTEN
nH(pOopMaMOHHOH Ccpeapl.
3HaTh - OCHOBBI UHTEJUIEKTYaIbHOMN Ilepeuensv meopemuueckux 60npocos K 3auemy: ITaTenToBeneHUE

COOCTBEHHOCTH;
- KpUTEpHUH OIIEHKH 3P PEeKTUBHOCTH

— CyOBeKTHI MATCHTHOTO MPaBa, HX XapaKTCPUCTHKA.
— W3obOperenue (onpenenenne). Y CI0BHs MaTEHTOCIIOCOOHOCTH.




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

TCXHOJIOT'MU IPOU3BOJACTBA

— OOBeKTH H300peTeHNs], X TIPU3HAKH.

— OxpaHHBIE JOKYMEHTHI Ha u3o0pereHue. X CyIIHOCTH M CPOK NEHCTBUSA U B 4e€M PAa3HULA MEXKIY
HUMH.

— 3asBKa Ha n3o0peTeHue. JJOKyMEHTHI 3asBKH U MX COJICpIKaHHE.

— CrpykTypa onucaHus H300pETEHNS 1 XapaKTEPUCTHKA €TI0 pa3/IelioB.

— @opmyna m300peTeHNs (3HAUCHNE U CTPYKTYPA).

— Ilone3nple Mozmenu (ompezeneHne). Y CIOBHS MATEHTOCIIOCOOHOCTH. OXpaHHBIN TOKYMEHT U CPOK
€ro JefCTBHUS.

— Yem oTnmuaeTcs nojae3Has MOJIeNb OT H300peTeHHUS.

— CocraB 3a9BOYHOH TOKYMEHTALMU HA MOJE3HYI0 MOJEIH U MPOIeypa e MaTeHTOBaHMUS.

— JIn4Hble HEMMYILECTBEHHBIE U HCKIIIOUUTENbHbIe TpaBa Ha OUC.

— CiyxeOHble 00bEKThl HHTEIICKTYaJIbHOH COOCTBEHHOCTH.

— IIpaBo mpexaenoab30BaHus ¥ MPaBO MOCIENOoNb30Banusl (MouHstue). [[pumepsl.

— Meroauka npoBeJeHHs NATEHTHOTO MOUCKA.

— MIIK, cTpyKkTypa U Ha3HauY€HUE.

— IIpomblmieHHsle  00pa3npl (ompeneneHne). Buasl NpOMBIIIICHHBIX O0OpasloB M YCIOBUS HX
MPaBOBON OXpaHBIL.

— OxpaHHBIH TOKYMEHT Ha MPOMBIIIICHHBIN 00pasel], ero CyIHOCTb U CPOK JICHCTBHA.

— ToBapHbIif 3HaK: HA3HAYCHHUE, BUIBI, OXPAHHBIM JOKYMEHT U cepa ero IeiicTBus.

— 3Haku 00CITyXKUBaHUA: Ha3HAYEHHE, BUJIBI, OXPAaHHBIN TOKYMEHT U cepa ero AeHCTBHS.

— KomnnekTuBHBIN TOBapHBIN 3HAK, €T0 CYyTh, OXPAaHHBIA JOKYMEHT M CPOK JACHCTBHSL.

— HaumMeHoBaHme MecTta MpPOHCXOXACHUS ToBapa (ompeneneHue). HawmMeHoBaHHE OXPaHHOTO
JIOKyMEHTa U CPOK JAECUCTBHUS.

— OOBeKTHI M CyOBEKTHI aBTOPCKOTO TIpaBa.

— IlpaBoBast oxpanHa mnporpamMm it OBM wu 06a3 manHbix (ompeneneHus). CyOBEKTHI IIpaBa,
UMYIIECTBEHHBIE U JIMYHbIE HEUMYIIIECTBEHHBIE ITPABA.

— [IpaBoBasg oOxpaHa TONOJIOTMM HMHTETPANBHBIX MHKpocxeM (ompenenenue). CyObekTsl Ipasa,
HUMYIIECTBEHHBIE NIPABa U UX Mepeiaya.

— JInueH3MoHHBIE 1OTOBOPHI (CYIIHOCTH M BHIBI JIOTOBOPOB).

YMers

- HCTIOJIb30BAaTh B CBOCH

PO eCCUOHANBHON eI TeIbHOCTH
TMMOJIYYCHHBIC 3HAHUA B O6J'IaCTI/I
HMHTEJUIEKTYaJIbHON COOCTBEHHOCTH;
- OCYIIECTBIIATH COOp ¥ MPOBOIUTH
aHanm3 uHQGOpMAaIK B 00JaCTH
MHTEJUICKTYaIbHOH COOCTBEHHOCTH

Ilpumepnvie npaxmuueckue 3a0anus:

IIpoBecTy NaTEeHTHBII MOUCK 110 3alaHHOM TEMaTHUKE.

[epeuncauTs B peACTaBICHHBIX 3aJaHUAX KPUTEPHH d(PPEKTHBHOCTH HOBBIX TEXHOIOTHH.
OneHuTh 3P PEKTUBHOCTh HOBBIX TEXHOJIOTHI IPOU3BOACTBA

Bnanets

- OCHOBaMHU IPOBEACHUS ITATCHTHOT O
IIOMCKaA C UCITIOJIb30BAHUCM

3aoanusa na pewienue 3aoau:
ITo nmpeacraBneHHOM HOpMYyIe UITN OMTUCAHUIO N300PETeHHUS / TTOJIE3HON MOJIENH OTICHHUTD




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IPOrpamMMBbl
MEXyHapOAHOM MaTeHTHOMN 3 PEKTUBHOCTH HOBBIX TEXHOJIOTHH.
Kiaccudukamu OnpenenuTs BO3MOXKHOCTh BHEAPEHHsI HOBBIX TEXHOJIOTHH B CYIIECTBYIOIIEE MPOU3BOJCTBO
3HaTh - TEPMUHOJIOTHIO HHXXEHEPHOTO Ilepeuens meopemuueckux 60npocos K 3auemy: OCHOBBI TEXHUYECKOTO

TBOPYECTBA U METOIbI TOCTAHOBKH
TEXHUYECKOH 3a/1a4H;

- TEOPHIO PELICHHS H300PEeTaTEIBCKHUX
3a1ad;

- IPHEMBI YCKOPEHHs H300peTaTeNbCKOi
PabOTHI 1 HAYYHBIX HCCIICOBAHUIA.

- L[eJ'II) n 3aJa4yu JUCHHMITIIIMHBI

— OcHOBHbIE Hen3MeHseMble (HHBapUAaHTHBIC) MIOHATUS TEXHUKH: TexHudeckuii o0bekT (TO);
— OCHOBHBIE HEM3MEHSEMBIC (MHBAPHAHTHBIC) MOHITHS TEXHWKH: OKPYXKAIOIIasi Cpena;

— OcHoBHbIE HEM3MCEHsAEMbIEC (HHBAPUAHTHBIC) TOHATHS TEXHUKU: MOJICITB;

— OcHoBHbIE HEM3MCEHsAEMbIEC (HHBAPUAHTHBIC) TIOHATHSI TEXHUKHU: TEXHOJIOTHS,;

— OcHoBHbIE HEW3MEHsAEMbIEC (HHBapHAHTHBIC) MOHATHS TEXHUKH: TOTPEOHOCTH;

— OCHOBHBIC HEeHU3MCEHSEMBbIC
(yHKIMOHATIBHASL CTPYKTYPA;

(I/IHBapI/IaHTHBIe) IIOHATHA TCXHUKHU! KOHCTPYKTHBHAA

— OcHoBHbIC HeU3MEHseMble (MHBAPHAHTHBIC) IOHATUS TEXHUKU: TEXHUYECKOE peIlIeHUe U

— OcHoBHbIC HeU3MEHseMble (MHBAPHAHTHBIC) OHATUS TEXHUKHU: MPOEKT.

— Ha xakom 3akoHe Ga3upyeTcs HOCTpOeHNE KOHCTPYKTUBHOM (yHKIMOHANBHOH CcTpYKTYpbl (KDC).
— B uém cyTb 3akoHa coOTBeTCTBUS MexAay GyHKuUeH u cTpykTypoit TO.

— Onementsl TO u 00BeKTH OKpyx)aromeit cpenst (OC).

— I'maBubIi 25tement OC, noHgTHe.

— Kpurepun pa3BuTHA TEXHHYECKHX OOBEKTOB, NX Ha3HauCHHE.

— OyHKIHMOHAIBHBIE KPUTEPUH Pa3BUTHS, HX COZAEpKaHUeE.

— TexHonornyeckne KpUTEPUH Pa3BUTHS, UX COAEpKaHuUe,

— DKOHOMHYECKHE KPUTEPUH Pa3BUTHSA, UX COJEpKaHHE.

— AHTpONOJIOTHYECKHE KPUTEPUH PA3BUTHUS, X COJIEPKAHHE.

— IlocraHoBKa 1 aHaNIN3 3aJa4y, HA3HAUEHHE.

— DOBpHUCTHYECKUI METO]] pEIIEHHU] HHKEHEPHBIX 3a/1a4, €r0 CYIIHOCTb.

— MexotpaciieBoii GpoH[ IBPUCTUYECKUX MPUEMOB: €TI0 CO/IEPIKAHUE; 2) MOPSIO0K PELICHUs 3aa4H.
— MesxoTpaciieBoii poH/ SBPUCTHIECKUX IPHEMOB: TIOPSIOK PEIICHNUS 3a1auH.

— MupnBunyansHelit GOHJ IBPUCTHUECKUX IPUEMOB, €TI0 CYITHOCTb.

— Pemrenne mHXeHEPHBIX 33/1a4 METOJZIOM, MO3TOBOH aTakH: CYIIHOCTh METO/A.

— Pemrenne nHXeHEpHBIX 33/1a4 METOZOM, MO3TOBOM aTakH: IpaBHia JAJIsl yYaCTHHKOB CeaHca.

— Pemnrenne nHxeHepHBIX 33/1a4 METOAOM, MO3TOBOM aTaku: 00sI3aHHOCTH BEJYIIIETO.

— Pemenne nHXeHepHBIX 3aJ1ad METOJIOM, MO3TOBOI aTaK{: OpraHU3anys IPOBEICHHS CEaHca.

— Pemenne nH)XeHEpHBIX 3a/1ad METO/IOM, MO3TOBOH aTaKy: 3alHCh U 0(OPMIICHHE PE3yIbTaTOB.

— Pemenne nH)XeHEpHBIX 3aJ1ad METOJIOM, MO3TOBOH aTakd: Pa3HOBHIHOCTH METO/a MO3TOBOM aTaky.

TBOpYECTBA




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
YmeTs - OCYILIECTBIISAITH MMOUCK HHPOPMAIUU O IIpumepusvie npakmuueckue 3a0anun
HOJI'OTOBKE MATEPHUAIIOB K IOMEHHOH — O030p mo TeMe HCCIIEAO0BaHUS 10 CPEACTBaM pe(epaTUBHOIO KypHalla, HAyYHBIX >KYpPHAJIOB B
IUIABKE ¥ TEXHOJIOTUH BBIIIJIABKE METaJlIa PUHII: cramp, MeTalTypr, W3BECTHS BY30B UEpHas METAJUIyprusi, OOJJIETEHb YepHas
B BBICOKOTEMITEPATYPHBIX arperarax, METaJLTYpIHsl, YepHbIE MEeTaNIbI, BecTHUK MI'TY.
aHATM3UPOBATh MOTYIEHHYIO —  AHanms3 nosrydeHHO# WH(pOpMAaIHH, TIOATOTOBKA 0TYeTa Ha OCHOBE 60 HCTOYHHKOB.
HH(bOPMALIHIO. — DBriABICHHE TEXHOJOTHYECKHX MapaMeTpoB padOoThI arperaTtoB, ONTHMHU3AIUS KOTOPBIX MOJXKET
-~ BBIABJIATE TCXHOJIOTHICCKHC I1apaMCTpPhl MOBBICHTh TEXHHKO-IKOHOMHYECKHE IMOKa3aTeIN WX pabOTHl MM Ka4eCTBO TOTOBOH MPOIYKIUH
pabOTbI arperaToB, ONTHMH3ALIH (armomepat, OKaTHIIIH, YYT'YH HIIH CTaJb).
KOTOPBIX 0bECTEe T YTy IIeHHe —  ®opMynHpoBaHHE 3a/1ay, PELICHHE KOTOPBIX MOTPeOyeTcs B AUCLUIUINHE HAyYHO-
TEXHOJIOTHH MOJYyYEeHUs MeTaslIa. HCCIle10BaTeNbeKas padoTa.
- IPUHUMATh TEXHOJOTHYECKHUE
pelIeHns, 03BOJIAIONIIE UCTI0Ib30BaTh
pecypcocOeperatoniye U 0e30TX0HbIC
TEXHOJIOTHH B METAJUTYPIHH.
Bnaners - HaBbIKaMHU paboThI ¢ pe)epaTUBHBIMU 3adanus na pewienue 3a0a4 u3 npogeccuonanbHOl 061acmu, KOMNIEKCHbIE 3A0AHUAS
JKypHaJIaMu, — DBriBnIeHHME pALMOHANBHBIX PEXHMOB 3arpy3KH JKENE30PYAHBIX MaTepHajoB B KOJOIIHHKOBOE
- HaBBIKaMH pabOThI C COBPEMEHHBIMHU MPOCTPAHCTBO TOMEHHOW HEUH.
NPOrpaMMHBIMU CPEICTBAMM ITOATOTOBKH | —  BrpIfBICHHE palWOHAJIBHBIX PEXHMOB 3arpy3Kd TOIUIMBHBIX JO0OABOK B  KOJOIIHHKOBOE
KOHCprKTOpCI(O'TeXHOHOFH‘IeCKOﬁ NPOCTPAHCTBO HOMCHHOﬁ IIeYU.
AOKyMCHTalNH, — BroisiBneHnue pauMoHanbHBIX PEKUMOB 3arpy3Kd MNPOMBIBOYHBIX MaTepUaloB B KOJIOIIHMKOBOE
- HaBBIKOM COCTABJISITH ONMCAHUE U IIPOCTPAHCTBO OMEHHOM TeHH.
pa3paboTKy QOpMYIIEl H30OPETCHHS IPH | _  Bpispienue palMOHANIBHBIX PEXHUMOB 3arpy3kd MarepuasioB (OPMHUPYIOIIMX TapHUCaX B
00BeKTe H300pETeHNs — YCTPOHCTBO KOJIOIITHUKOBOE MPOCTPAHCTBO TOMEHHOH MEUH.
(cxempl, crtocod). —  BblsBeHHE PAUMOHAILHOM BIIAXKHOCTH IIMXTHI NPM CHEKAHUM arjiomMepara B ycioBusax ITAO
«MMK»
— DBriBneHHe panMoHAIBFHOTO COAEPIKAHHS yriiepoja MpU CIeKaHWH arioMepara B ycioBusax I[TAO
«MMK»
3HaTh CTPYKTYPY M OCHOBHBIE XapakTepucTHKkH | IlepedeHb TeopeTHYeCKHX BONPOCOB K 3a4eTy: Hayuno-
METOJI0JOTUYECKUX KOHIICHIMH TpH —  Uro Takoe MOJIEIb THIIA «UEPHBIH AMMK»? HCCJIE0BATENbCKAs
aHaJIN3e IPOLECCOB YCPHOI — B 4em ocobeHHOCTh CTaTHUECKUX MOJIeNeH? pabora
MCTaJLTyPruH, B (yHIaAMCHTaLHBIX — Kakne ocobeHHOCTH NMEIOT TUHAMHYECKHE MOJIEITH?
ODIIEHHKEHEPHBIX HAYKAX U B — B 4eM cymHOCTb cOJepKaTeabHOrO MOAX0/1A MPU MOCTPOCHUH MAaTEeMAaTHYeCKON Moaenu?
npodeccHoHAILHOM e TeIbHOCTH
Ymers HaxoAWTh Hanbosee 3 PeKTHBHOE IIpumepHbIe NpaKTHYeCKHe 3aJaHHSA:

pelieHue 3a/1a4 Y4epHOH METaJUTypruu 1
(yHIaMEHTaTBHBIX OOIIENHKEHEPHBIX
HayK

Maremarnueckoe MOJICIMPOBAHIE MPOLIEcca UCTEUEHHS Ay Ths U3 BEPXHEH KUCIOPOJHOH QypMbI B
KOHBEpTEpE.

MatemaTnueckoe MOAEIHPOBAHUE MPOLECcCa OKUCIECHUS MapraHlia B KUCJIOPOJHO-KOHBEPTEPHOU
TUIaBKE.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
— Maremarnyeckoe MOAEINPOBaHUE Tporecca (POPMUPOBAHUS MaKPOCTPYKTYPHI HENIPEPHIBHOJIUTOM
3arOTOBKH.
Bnanets HaBBIKAMU M METOJMKaMU 00001IeH s 3aganus Ha penleHUe 32124 U3 NPo(ecCHOHATBHOM 00/1aCTH, KOMILIEKCHBIE 3aJaHUSI:
pe3yabTaTOB PEeLICHU 3a7ad B UePHOU 1. MaremaTHueckoe MOAEIHPOBAHUE NIPOLIECCa OKUCICHHS MapraHia B KUCIOPOJHO-KOHBEPTEPHOI
METAJUTypIUHU C UCIOJIb30BaHUEM IJIaBKe.
METOONOTHYECKHX MTOIX0J0B U 2. MaTteMaTH9IeCKOE MOACINPOBAHNE OCTATOYHOTO COJIEPKaHN MapraHiia B METaJUIE OT COACP)KaHMs
TOTOBHOCTBIO MCIIOJIb30BATh Maprasia B 4YyI'yHE U OCHOBHOCTH LUIaKa ajs ycaosuit MMK.
(hyHIaMeHTaIbHBIE OOIIeHHIKEHEPHBIE
3HaHMA B IPOHECCHOHATBHON
JESITEIbHOCTH
3HaTh OCHOBHBIE ~ METOJBI HCCIIEIOBaHMUS, I[IpumepHbIe TeopeTHYECKHE BOMPOCHI MeToabl oNTUMU3ALHIH
UCTIONB3YyEMBIE B TEXHOJIOTUH, — Ilenecoo6pa3HOCTh BEIOOpa c€0ECTOMMOCTH KOHEUHOU POIYKIIMH B KAUECTBE KPUTCPHUS
OCHOBHBIE IpaBHIa  HMCCIEJOBAHUSA ONTUMU3AIMYA MHOTONIAPAMETPHICCKIX CHCTEM
IIPOLECCCOB. —  TloHsiTHs TOKANBHOTO U TI00aJIBHOTO ONTUMYMA.
—  CranpapTHblil BUJ 331241 ONITUMH3AIHH.
—  MeTtoapl HEIMHEHHON ONTUMU3AIIAH.
YmeTsb (hopMyITUpOBaTH OTPaHUYCHUS U IIpuMepHbIe NpaKTHYECKHE 3aJaHUS
OpeaAc/ioB YIPABIACMOCTH OTACIbHBIX —  CdopmynupoBaTh OrpaHUYCHUS, TPEACIBI YIPABIIEMOCTH U IEJICBYIO ()YHKIIMIO MPH MOCTAHOBKU
TEXHUYECKUX KOMIIOHEHTOB, 3aJ1a4y JISTUPOBAHUS CTaJIN C UCTIOIb30BaHUEM JIUTATYP.
pacno3naBath 3(QQEKTUBHOE PElICHUE OT | —  MccnenoBaTh BIMSHHE M3MEHEHHs MapaMeTpoB JOMEHHOro mporecca Ha TOIT TOMEHHO TIaBKHy.
Hed(DPEKTUBHOTO; OOBACHUTD YPPEKTHBHOCTh MPUHIMAEMBIX PEIICHHI.
Bapuant 27.1 21.2 27.3 274 275
Pacxon kokca B 475 450 460 455 470
0a30BOM IepHoOJie, KI/T
[Ipon3BoANUTENEHOCTH 5500 6000 7500 10000 3000
JIOMEHHOM IeuH, T/CyT
U3smensiembie | Ga3a Hal“, 50 gﬂ, 950 Fes | 582 | [Mn],| 06 | M2 | 82
Lo}
MAPANETPY Mipoerr | MT 770 | © 71000 | *TC 7569 % o9 > |83
La}
Bnanerts HaBbIKAMH W METOJUKaMH 000OIIeHUS 3amaHus Ha peleHne 3a/1a4 U3 MPoPeCcCHOHATBHON 00J1acTH

pe3yIbTaToOB penieHus,
AKCIIEPUMEHTAIILHOU JIeATEILHOCTH;
croco0amMu  OICHHBAaHUS 3HAYMMOCTH U
MPaKTUIECKOM MIPUTOAHOCTH
MOJYYCHHBIX PE3yJIbTATOB;

OCHOBHBIM HHCTPYMEHTapUeM pEIICHUS
TEXHUUYECKUX 3amad B cHucTeMe

ITocraBuTs B 00IIEM BHIE 33/1a4y ONTHMH3AINHN pacxo/ia TOTUIUBA B ITPOIECCe arJIOMepari.

CchopmynupoBats U 3anmcaTh OTPAHUICHUS U LeNeBYI0 GpyHKIMI0. BeiOpats MeTox penieHusl.

IlocraButs B O6IIIGM BUAC 3a/la1y OINITUMHU3ALHNHU I'a30IPOHUIACMOCTHU arJIOMIUXThI. BI)I6paTB

n3MeHsieMble napameTpsl. CHopMynpoBaTh 1 3anucaTh OrpaHUYEHHs U 1eNeBYIo (QyHKIHIO.
BriOpatb MeTo pereHus.

IloctraButh 3aa4y ONITUMH3AIUU pacxoaa (I)eppocrmaBOB Ha paCKUCJIICHUE U JICTUPOBAHHE CTAJIA B

o6mmem Busie. ChopMynupoBaTh M 3anucaTh OrpaHUueHHs 1 LeneBylo GpyHkuuio. BeibpaTs meton




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
9JIEKTPOHHBIX TaOJNHUI] C MCIOJIB30BaHUEM peleHuUs.
BKJIaKH «[lonck permeHus. — B cucreMe 31eKTpOHHBIX TaOMIHUI ¢ HCHIONIB30BaHUEM BKIaaku «llonck pemmeHns» cocTaBuTh
MIPOTpaMMy ITaHA TIOCTABKH CTAJIK OT TPEX KUCIOPOTHBIX KoHBepTepoB st MHII3 ¢
MHUHUMH3AIIEH 00IIel CTONMOCTH TIEPEBO30K AJISI CIICAYIOIINX YCIOBUI: KOHBEPTEPHI BHITUIABIISIOT
B CYyTKH COOTBETCTBEHHO, 24, 18 1 21 xoBmreii co cransio. Jims MHJI3 TpeOyeTcst, COOTBETCTBEHHO,
15,17, 9, 12 u 10 xoBreii craimu B cyTku. CTOMMOCTP MEPEBO3KH OJJHOTO KOBIIA CO CTAIBIO OT
koHBepTepa K MHJI3 mpencraBieHs! B TaOIUIIE.
TTocraBmuku [otpebuTenn
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
3HaTh OCHOBHBIE ~ METOABl  MCCIEJOBaHUS, I[IpumepHbIe TeopeTHYECKHE BOMPOCHI: UYucneHHbIE METOBI
UCTIOJIb3YEMbIC B TEXHOJIOTUH; —  MHoromepHsIe 3a1a9i. MeTo ] HANMEHBIIINX KBaIPaTOB
OCHOBHBIC IIpaBuUIIa HCCJICIOBAHUSA |-  PelieHue cUCTEM HEIMHEHHBIX YpaBHEHUI: METOA MIPOCTOM urepauuu, Mmetoq HproToHa.
IPpONECCOB. — B uem 3akmouaercs NOBBIIICHHE TOYHOCTH HHTETPUPOBAHUS 3a CUET pa3OUeHHsI OTpe3Ka Ha paBHbIE
9JacTH.
—  Tunel orpaHuyeHui
—  IlpuHnuumns! oneHKH 3(p(peKTHBHOCTH peleHHs
YmeTs (hopMyIHpPOBATH OTPAaHUUYEHHS U IIpumepHble NpaKTHYECKUE 3aJaHUS:
OpeAC/IoB YIIPABIACMOCTH OTACIbHBIX —  CdopmyaupoBarh OrpaHHUCHHS , IPECIIBl YIIPABIIEMOCTH | 1EIEeBYIO (DYHKIIUIO MIPU MOCTAHOBKU
TEXHUYECKUX KOMIIOHEHTOB, 3aJ1a4y JISTUPOBAHUS CTAJIN C UCTIOIb30BaHUEM JIUTATYP.
pacmosHaBaTh 3(Q(EKTHBHOE peleHne OT | — HcciegoBaTh BIMSHHE W3MEHEHHS napameTpoB TOMEeHHOro npouecca Ha TOIl toMeHHOHN MIaBKHU.
Hed(DPEKTUBHOTO; OOBACHUTH YPPEKTHBHOCT TPUHIMAEMBIX PEIICHHH.
Bapuant 27.1 27.2 27.3 274 27,
Pacxon kokca B 475 450 460 455 47
0a30BOM IepUOJIE, KI/T
[pon3BOANUTENEHOCT 5500 6000 7500 10000 30(
JIOMEHHOH TIe4H, T/CyT
U3smensiembie | 6a3a l'[31", 50 gﬂ, 950 Fes 58,2 | [Mn], | 0,6 M25,
mapametpet = ool Mt 701 C 1000 )K;)C’ 569 | ° [09 | ®
Bnaners HaBBIKAMH ¥ METOAMKAaMU 0000WIeHHs | — 3agaHus HA PENICHHE 3a1a9 M3 MPO(PECCHOHANBHON 061acTH

pe3yapTaToOB penieHus,
AKCIIEPUMEHTAIILHOU e TeILHOCTH;
crocobamMu  OICHHBAaHUS 3HAYHMOCTH U

1. TlogoGpath nuraTypy #3 TpPEUIOKESHHBIX HIDKE IS JIETUPOBAaHUS CTAIM C LEJIbi0 00ecredeHus
MOJIy4EHHUsI 3aJaHHOTO COJIEp’KaHMsI MapraHiia M KpeMHHs B MeTajule ¢ MUHUMM3alMeW 3arpaT Ha

JICTUPOBAHUC




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pa3oBaTeNpHOU
KOMIETCHITUN IPOrpaMMBbl
MPaKTUIECKOI MIPUTOAHOCTH JluraTypa Copeprxanue B qurarype, % CTOUMOCTD JIUraTYpPhl
TOJTy4EHHBIX PE3YTILTATOR; Mn™" Si™ ye/t
OCHOBHBIM HMHCTPYMEHTapueM pEIICHUI JI1 60 30 1200
TEXHUYCCKHX 3a7a4 B cHUCTEMeE 12 40 50 1400
3JIEKTPOHHBIX TAOJHUI] C MCIIOIE30BaHIEM
BKJIAIKA «IIOHMCK pEIICHHUS. 2. B cucreme 3ICKTPOHHBIX TAONHUI[ C HUCMOJIL30BaHHMEM BKIaaku «lIOMCK pelieHHsS» COCTaBHUThH
MporpaMMy IjIaHa MOCTaBKU CTalK OT TPEX KUCIOPOJHBIX KOHBepTepoB msatu MHJI3 ¢ munumuzanuei
o0mmeld CTOMMOCTH TIEPEBO3OK IS CICAYIOIINX YCIIOBHH: KOHBEPTEPHl BBIIUIABISIIOT B CYTKH
COOTBETCTBEHHO, 24, 18 u 21 xoBmeit co cramsto. Jimst MHJII3 tpebyercs, coorBeTcTBeHHO, 15,17,9, 12
n 10 xoBuel ctanu B cyTkd. CTOMMOCTb MEPEBO3KH OJHOIO KOBILIA CO CTalbl0 OT KOHBepTepa k MHJI3
MIPEJICTaBJICHEI B TaOJIHIIE.
ITocraBmuku [otpebuTenn
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
3HaTh — YCTPOMCTBO JOMeHHOM Tieun u  ee | [IpuMepHBIe TeOpeTHYECKHE BONPOCH! Ul SK3aMeHa [IpoexTupoBanue
TEXHUYECKHE XapPAKTCPUCTHKHY; — HasnradeHne u yCTpOHCTBO MIAXTHI JOMEHHOM M4, onpeesicHre e€ pa3MepoB. JOMEHHBIX Ie4eH
— OCHOBHBIC ~ COOTHONICHUS  pa3MepoB |- BepxHsas dacTe (yHOamMeHTa HOMEHHOW reun: e€ (opma, pasMepbl, MEPOIIPHATHS 1O YBEIUICHUIO
OTJENEHBIX 9acTeH MpoQuIIs JOMEHHOM CTOMKOCTH
Ie4u, —  DypMeHHSBIH puOOpP: Ha3HAYCHUE, TPEOOBAHUS K HEMY, IIEPCIIEKTUBEI YCOBEPIICHCTBOBAHUS.
— OCHOBHBIC ~ COOTHOWICHHMsS  pa3MepoB |— [Ipoduns toMeHHON neun: onpe/esieHne, OCHOBHbIE 3aBUCUMOCTH, METOJIbI pacuéra.
OTZENBHBIX YacTeH NpOoGuIst TOMEHHOH |- T'opH JOMEHHOM MeuH: Ha3HAUCHHE, 30HUPOBAHNE 00BEMOB, OMPEICTICHHE PA3MEPOB.
IIE4H,  TIPUHIMIBEL KW IApaMCTPRL, | 3amiednku JOMEHHOU Meun: 0COOEHHOCTH KOHCTPYKIIUH, ONIpe/ieIeHHEe OCHOBHBIX Pa3MepOB.
Brusitonue Ha TOII MeTamnyprudeckux
TIPOIIECCOB
YMmeTh — (hopMyJIHPOBATH OTPAHUUYCHHS U [IpumepHbIe MPaKTUUECKUE 3aIaHuUs JJIs1 DK3aMeHa

MIPE/IEIIOB YIPABISIEMOCTH OTACIBHBIX
TEXHUYECKUX KOMIIOHEHTOB;

— BBISIBJISITH JJOCTOMHCTBA M HEJIOCTAaTKHU B
KOHCTPYKINH

—pacro3HaBaTh 3(QQPEKTUBHOE pEIICHUE
0T HedI(PEKTUBHOTO;

BrIsSIBUTH JOCTOMHCTBA M HEOCTATKH MPEACTABICHHBIX POQUIIei
2760
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Omnucatb MPCACTABIICHHYIO CXEMY. OHpGHeJ’II/ITB HEOCTATKU U NMPCALCIIbl YIPABJIACMOCTH.




CTpyKTypHBII

[Tnanupyemsble pe3yabTaThl 00yYeHUs

OlLIeHOYHbBIC cpeacrtea

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUH IPOrpaMMbl
Buagers —METONaMM  TOBBILEHUA  cToiKocTH | IIpuMepHble IpakTUYECKUe 3aJaHus IS 3a0aHUs
3JIEMEHTOB KOHCTPYKLUH; Onucatk TEXHOJIOTHIO pa3rapa GyTepOBKH 110 NPEICTABICHHOMY PUCYHKY
— HABBIKAMH M METOIHKaMH 00o0mienms | = &
pe3yJbTaToB peLIeHus,
JKCHEPUMEHTANBHON JEATENbHOCTH;
—croco0amMH OLICHWBAHMS 3HAYUMOCTH U
HpaKTH‘IeCKOﬁ TPUTOJHOCTH Omnucarb HpeI[CTaBHeHHLIﬁ cIroco6 BBIKJIAJIKH JICIIAIH. Onpez[em/m) CITIOCOOBI TTOBBIIICHHUS CTOMKOCTH
IOJIYYEHHBIX PE3YIbTaTOB Jemana, BHCAPECHHBIC HA CXEME. OHpeZ[eJ'H/ITI) 3HAYUMOCTD U NPAKTUYCCKYIO MIPUTOJHOCTH JaHHBIX MEP
3HaTh —  YCTpPOHCTBO u HaszHauenue | [IppMepHbIe TeOpeTHYECKHE BOMIPOCHI AJIS K3aMeHa Ob6opynoBanne
000py/1OBaHUs JOMEHHBIX [IEXOB — HasnadeHnune u yCcTpONCTBO IIAXThl JOMEHHOH M€4H, ONpeeNIeHe € pa3sMepOB. COBPEMEHHBIX
—  TCXHHUYECKHUEC XapaKTepUCTHKH | — BepxHsiasg wacTh GyHIaMeHTa JOMEHHOH neun: e€ GopMa, pasMepsl, MEPOTIPHUATHS M0 YBEIHUCHHIO | AOMEHHBIX IEX0B
pas3IMIHOTO JIOMEHHOTO CTOMKOCTH
obopynoBanus —  Ilpoduns 1oMeHHO# nedn: onpeaerIeHne, OCHOBHBIE 3aBUCUMOCTH, METO/IBI pacyéra.
—  cHocoObI yiyduieHust | — ['OpH JOMEHHOM Ieun: Ha3HaYeHHUE, 30HUPOBaHHE 00BEMOB, OTIPE/ICTICHHE Pa3MEPOB.
9KCIUTyaTalHOHHBIX U | — 3aeyuKku JOMEHHOU Mevn: 0COOEHHOCTH KOHCTPYKITUH, ONPEIeIeHHe OCHOBHBIX Pa3MeEpOB.
KOHCTPYKTOPCKMX  XapaKTCPUCTHK | —  VerpolicTBO M paboTa BO3IyXOHArpeBaTeiel JOMEHHOU mevn.
JIOMEHHOT0 060y /I0BAHHs — CxeMa OYHCTKM JOMEHHOTO Ta3a. . ANmaparsl, MPUHIKI JeicTBus. HasHaueHHe W YCTPOMCTBO
OyHKEpHOM scTaKabl.
— HasnayeHne u ycTpoHCTBO OYHKEpHOU 3CTaKadbl.
— Tlogaua MIMXTOBBIX MAaTE€PUAIOB Ha KOJOIIHUK JOMEHHOHN MeYn
— 3arpy3ouHble yCTpPONCTBA JOMEHHBIX Meueil
YmeTs - BBIABJIATH JIOCTOMHCTBA u IIpuMepHbIe NpaKkTUUECKUE 3aAaHUs U1 DK3aMEHa:

HEJIOCTaTKW B KOHCTPYKIMSX |
TEXHOJIOTUM PabOTBl  JJOMEHHOT'O
000pyI0BaHUS

- pacnos3HaBaTh s dexTHBHOE
pemenne ot HeddekTuBHOTO MpH
N3MCHCHHUH KOHCTPYKIINH HUIIn

— ITo NpeACTaBIICHHOMY PUCYHKY ONMCATH PA3BUTHUC HpO(l)I/IJISI ﬂOMeHHOﬁ neun. OnncaTh JOCTOHMHCTBA

1 HECAOCTATKU NPEACTABICHHBIX HpO(I)PIJ'Ieﬁ

— Ilo mpesacTaBieHHBIM PHCYHKaM OYEPTaHUS U pa3MepoB Mpoduiel JOMEHHBIX €Yl ONpeIeInTh

HauOoJjee parMoHaIbHBIN

— Ilo mpexacTaBieHHBIM CXeMaM IIMXTOIOAAYH YKa3aTh Haubosee 3h(heKTHBHYIO, 1aTh MOSICHEHUS.
— Ilo mpesicTaBiIeHHBIM CXeMaM T'a300YUCTKH yKa3aTh Hanbosee 3 EeKTHBHYIO, 1aTh MOSCHEHMS.




CTpyKTypHBII ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIIETEHIIUU IIPOrpaMMBbl
TEXHOJIOTMH  PabOThl  JIOMEHHOTO ITo nmpencraBieHHBIM CXeMaM JIOMEHHBIX [IEXOB yKa3aTh Haubosee 3p(heKTHBHYIO, 1aTh HOSCHEHHUSI.
oGopynoBaHusi ITo npencraBieHHBIM CXeMaM 3arpy304HBIX YCTPOWUCTB yKa3aTh Hanbosee 3(h(heKTHBHYIO, 1aTh
MTOSICHEHUSI
Omnucate NPUHIMI AEHCTBUS MIPEACTABICHHOTO 000PYAOBaHUS
e N
Bnagers - METOJAMH IIOBBIIEHUs cToMKocTH | [IpMepHbIe MpaKTHYeCKHe 3a0aHus 171 K3aMeHa
DJIEMEHTOB KOHCTPYKIINH; —  Bepxuas gacte pyHnameHTa foMeHHOI neun: e€ Gopma, pazMepsl, MEpOIIPUATHS 110 YBEIIMICHHIO
- HaBbIKAMU u METOAUKAMU CTOMKOCTHU
BBIABJICHUS HEJIOCTAaTKOB B| — CnocoObl HOBBIICHUS CTORKOCTH JICIIATH
KOHCTPYKIHMAX  o0opynoBaHus W | — KoJOHHBI rOpHa: Ha3HAYEHKE, TIPUHIMIT ONPEIEIICHHUS KOJIMYECTBA, MEPOIIPUSTHS [0 0OECIIEUEHUIO
TEXHOJIOTHUECKUX TMPOIIECCOB; HX pabOTOCIIOCOOHOCTH
—  cnocobamu OLICHMBAHMSA | —  VYKa3arh criocoObl MOBbILEHUS ) (HEKTUBHOCTH PaOOThI CHCTEMBI T'a3004YHCTKH.
3HAYUMOCTH u IPAaKTHYECKOH | —  Yka3aTh cHocOObI HOBBIEHHS 3GPEKTUBHOCTH PabOTHI BO3LyXOHATpeBaTeIeH.
IIPUTOTHOCTH ITOJTYyYEHHBIX
pe3yJIbTaToB
3HaTh OCHOBHBIE CIIOCOOBI 1 TIpaBHIIa [MoxroToBka K HAIMMCAHHUIO aHATUTHYECKOTO 0030pa; IIpousBoacTBeHHas —
pa3paboTKK HOBBIX TEXHUYECKUX -CucremMaTn3anys HAy9HO-TEXHUIECKOH WHPOpPMAIUU MO TeMe paOoTHl M COCTaBJICHHE 0030pa npeaanIIoOMHas
peH.IeHI/II/I J'II/ITGpaTprI. HpaKTI/IKa
[epeurcnnTh TEXHUUYECKUE PEILIEHHS IS YIy4IIEHHs TEXHOJIOTHYECKOTO MPOLIECCA COTIIACHO TEME
BKP
YmeTs KOPPEKTHO BLIPAXKATH U — CocraBreHye I1aHa OTYETA [0 IPAKTUKE;
apryMeHTUPOBAaHO 00OCHOBBIBATD — O3HakOMJIEHHE C Hay4YHO-TEXHUYECKOW M MATEHTHOW JIUTEpAaTypod IO TeMe HWHIMBUIYaJIbHOTO
6a30BbI€ [10JI0KEHUS B 00J1aCTH 3a/laHus Ha NpakTuky cornacHo teme BKP;
METAJLIypIH, CAMOCTOATEILHO Ilepeuncaute BUABI 00OPYAOBAaHMS W TEXHHUKH, HCIOJIB3YEMBIX B TEXHOJOTMYECKOM TMpoIiecce
OINPE/IENATH 1O NATEHTHOH U HAY4YHO- coryacHo TeMe BKP, onpenenuTs BO3MOKHOCTh COBEPIIEHCTBOBAHUS
TEXHUYECKOI nH(pOpMaIUN YPOBEHb
TEXHUKH, UCIIOJIb3YEMOH B
TEXHOJIOTHYECKUX IPOLECcax
Bragers Croco0amMu OLCHNUBAHHUS 3HAYUMOCTH U — OO0paboTKa U cucTeMaTU3alKs PakTHIECKOTO U JIUTEPaTypHOIo MaTepuana.

MPAaKTUIECKOM MPUTOJHOCTH MOy~
YEHHBIX Pe3yJIbTaTOB aHAIHN3a HAyIHO-
TE€XHUYECKOH TUTepaTypsl

Hanmcanue otyera o mpakTHKeE 10 pa3pabOTaHHOMY IUIaHY
AHanu3 cOOpaHHBIX MPOM3BOCTBEHHBIX JJAHHBIX IPH MPOXO0XKACHUH MTPAKTUKH cornacHo TemMe BKP
AHanu3 coOpaHHOTO TEOPETHYECKOr0 HAYYHO-TEXHUYECKOro Marepuaia cormacHo Teme BKP
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MK-12 cnocodHOCTHIO OCYLIECTBISATH BHIOOP MATEPHATIOB TSI M3eIHil PA3JHYHOI0 HA3HAYEHHS € YYEeTOM IKCIUIYaTAIIMOHHBIX TPeOOBAHUI U OXPaHBI OKPYKAIOIIEH cpeabl

3HaTh

METOIMYECKHE, HOPMAaTHBHBIE
PYKOBOASIINE CTAHAAPTHI M JOKYMEHTHI B
o0J1acTi OXpaHbl OKPY>KAIOIIEH Cpebl

— MuxkpoxknuMmar. JlelicTBre napaMeTpoB MUKPOK/IMMATa Ha YeJI0BeKa

— HopmupoBanne napamerpos MuUKpoxauMaTa. HopmupoBaHue TemioBoro o0irydeHus

— CniocoObI HOpMaTU3anui MUKPOKIMMATa MPOU3BOICTBEHHBIX IOMEIIEHUH
— 3ammra OT TEIUIOBOTO OOITydeHHs
— IlpuunHEI ¥ XapaKTep 3arpsA3HEHIS BO3AyXa padodeil 30HbI
— JleiicTBHE BpeAHBIX BELLIECTB HA OPraHU3M 4elI0BEKa

— HopmupoBanue BpeIHBIX BEIIECTB. 3aIlUTa OT BPEAHBIX BEIECTB

— Benrumsauusa. EcrectBeHHast BeHTHIANMSA. MexaHnuueckass BEHTHIIS NS

—  IIpombiuieHnsii mym. XapakTepuCTHKU yma. JleiicTBUe IyMa HA OPraHU3M

YMmerh

00Ccy)IaTh croco0b! 3(PPEKTUBHOTO
peleHus B 00nacTy BbI-00pa MaTeprasoB
JUISL M3ICTTHIA Pa3InYHOrO Ha3HAYCHHUSI C
YYETOM 3KCILTyaTAIIMOHHBIX TPEOOBaHMIA
¥ OXPaHbI OKPY)KAOIICH CPEeIbI

3ananue: OHpe)Z[eJ'II/ITI:- KJj1acca OIMmaCHOCTH 0TXO04a paC4Y€THbBIM METOAOM 110 CYMME nokasaresnei

OITIACHOCTH COCTaBHBIX BCHICCTB

CreneHp onacHOCTH KoMIoHeHTOB oTxo01a (KO — kiacc omacHocTH)

Tabauma 13.3

N CreneHp IlepBuuHbIE NOKa3aTeNU ONACHOCTA KOMIIOHEHTA
n/m OTIACHOCTH 10 1 2 3 4

KOMITOHEHTaM

1 IMAK, (OK), <1 1-10 11-100 >100
MI/KT

2 KO B mouse 1 2 3 HE YCTaHOB.

3 ITIK, (O4Y, <0,01 0,01-0,1 0,11-1 >1
OBYB), mr/n

4 KO B 1 2 3 4
X03/TIUTHEBOM
BOJIE

5 ITAK, x. <0,001 0,001-0,01 0,011-0,1 >0,01
(OBYB), mr/n

6 KO B pri6/x03 1 2 3 4
BOJIE

7 IMAK, .. <0,01 0,010,1 0,11-1 >1
(ITIKwm.p.,
OBYB), Mr/m°

8 KO B 1 2 3 4
aTMocgepe

9 IAK,, MAY, <0,01 0,01-1 1,1-10 >10
MJIC), mr/kr

bezomacHocTh
JKA3HEIEITEILHOCTH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

10 Lg (S, mr/n >5 5-2 1,9-1 <1
MK, mr/m)

11 |Lg(Cyaer MI/M® >5 5-2 1,9-1 <1
MK, ,, Mr/m)

12 |Lg(Cnac, mr/v® >7 7-3,9 3,8-1,6 <1,6
MK,

MJIK,,,)

13 Lg >4 4-2 1,9-0 <0
Kow(0KT/BOMTA)

14 LDsg, Mr/kr <15 15-150 151-5000 >5000

15 LCso, MI/M° <500 500-5000 5001-50000 >50000

16 LCs0 sous.s <1 1-5 5,1-100 >100
MI/11/964

17 BbA=BIIKs/XIIK <0,1 0,01-1 1-10 >10
100%

18 ITepcucrentHoc |O6pasoBanue |OOpa3oBaHue Oo0paszoBanue 1 |OOpa3oBaHHEe MEH
Tb Oouee HIPOAYKTOB C POIYKTOB, TOK |€€ TOKCHYHBIX
(TpaHC(OpMAIM |TOKCHYHBIX Goiee CHYHOCTh KOTO |POJYKTOB
s B OIIC) MPOIYKTOB, B  |BBIPRXKEHHBIM PBIX OMH3KA K

T.4. 00JaJarom |BIMSHUEM TOKCHYHOCTH U
nx JIPYTUX KpPUTEPH [CXOIHOTO
OTHAJICHHBIMH |€B OIIACHOCTH BEIIIECTBA

s dextamu win

HOBBIMH

CBOMCTBAMM

19 buoakkymynauu | Bepaxkennoe | Hakonenue Hakonnenne | Her HakomuieHu
s (TOBeleHNE B | HAKOIUIGHHE BO |B  HECKOJIBKHUX B OJHOM K3 A
MUILEBOH BCEX 3BEHBSIX 3BEHBAX 3BEHbEB

LIETIOYKE)
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OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
bann 1 2 3 4
Bmaners Ccroco0aMu OLIEHNBAaHUA 3HAYUMOCTH U 3AJIAHHUE 2
MPaKTUIECKOH MPUTOTHOCTH B paifone asponopra moTepmen KaracTpody maccakupckuii camoneT. 44 genoBeka noruoio, 1 —
MOJTyYCHHBIX PE3YJIBTaTOB B 00IACTH noctpanan. OpunuarsHOe pacciieloBaHie KaTacTpo(dsl MpoBen MeXrocyaapcTBCHHBIN aBUaIlMOHHBIN
BEIOOpA MaTEPUAIIOB [T U3ICITHI komuteT (MAK). HemmocpeacTBeHHO# PUUMHO KaTacTpoQsl Ha3BaHA OMIHOKa MIIIOTHpoBaHMA. Kak
Pa3IMYHOTO HAa3HAYCHUS C YIETOM Ha3bIBACTCSl yMEHBIIICHUE ABIICHUS B CaJIOHE caMmoiieTa? YKaKUTe TOCIIeI0BATEIbHOCTh IEHCTBUN
9KCIUTyaTaIl[MOHHBIX TPEOOBAaHUN U 4eJIOBEeKa B Cllyyae BOZHUKHOBEHUS aBapHitHOM cutyarmu B camonete. Eciu B 2011 roay B Poccun B
OXpaHbl OKPYKAIOIIEH CPeIbI aBuakaTactpodax noru6yo 120 yenoBek, 4To coctaBisieT 24 % OT 00IIero KOJUUSCTBA BCEX MOTHOIINX,
TO BO BCEM MHPE 32 3TOT I'OJl B pe3yJIbTaTe aBHaKaTacTpo( Mmoruoo ... YyeloBeK.
3Hath — OCHOBHBIE ONPENEJICHUS U MTOHATHS Ilepeuens TeopeTUYECKUX BONPOCOB K 3a4eTy (4 cemecTp): MarepuanoBeaeHue

MaTCpHUAIOBEACHUA,
— OCHOBHBIC MCTO/bI I/ICCHCI[OB&HI/IFI,
HCIIOJIb3YEMbIX B MAaTCPUAJIOBCICHUHN

— CYLIHOCTh u 3aKOHOMEPHOCTHU
MPOLIECCOB npu KpPHUCTaJUTU3alNH,
nedopmanum, Harpese
JeopMHPOBAaHHBIX METAIJIOB;

—  CYILIHOCTh u 3aKOHOMEPHOCTH
(ha30BBIX M CTPYKTYPHBIX IPEBPAILCHNH B
CIulaBaX IMpH TEPMHUYECKOM, TEpMO-

MEXaHUYECKOM M XHMHKO-TEPMUYECKOM
BO3JIEHUCTBUSX;

—  BIMSHUE CTPYKTYPHBIX
XapaKTEepUCTHK Ha CBOMCTBA MarepualioB
W MX U3MEHEHHs MOJ BIMSHHEM YCJIOBUH
MPOU3BOJICTBA, 00paboTKH u
IKCIUTyaTalUH;

— OCHOBHBIE THIBI KOHCTPYKIIMOHHBIX
U HMHCTPYMEHTAJIBHBIX MaTepuasoB Ui
M3JEIMH  Pa3IMYHOTO HAa3HA4YeHUs C
YYETOM OJKCIUTyaTallMOHHBIX TpeOOBaHHIA
1 OXPaHbl OKPY’KaIOLIEN CpeIbl

CrpyKTypa U CBOMCTBa MaTepuajioB. AMOp(HOE U KPUCTAIUIMYECKOE COCTOSIHIE MaTepuara.
MeToabl H3y4eHUs CTPYKTYPBl MaTepHajoB.

Kpucrannnueckas pemerka. OCHOBHBIE THITBI PEIICTOK METAJIIOB.

IMommumopduzm. [MomumopdHble TpeBpanieHus.

JleexThl KpHUCTAIUTMIECKOTO CTPOCHHUSL.

AHM30TpONUSL.

DHepreTHyecKue yCcIOBUsI KpHCTAIUIM3alH. BinsHIe CKOPOCTH OXNaXXJEHUS Ha KPHCTAJUIN3ALHIO.
MexaHn3M KpUcTaIUIA3auHA. [lapaMeTpbl KpHCTaUTU3anH.

I'omorenHoe (caMOIpON3BOJIbHOE) 00pa30BaHUE IEHTPOB KpHUCTAIUTM3anny. Kputudecknii 3apoabiml.
I'eteporenHoe (HECaMOPOU3BOIBHOE) 00pa30BaHKE I[CHTPOB KPHCTALIH3ANUA. MOoaupUIMpOBaHHUE.
JleHapuTHas KpUCTAJUTH3AIHS.

Kpucranmmueckue 30HbI CIUTKA. Y cajka.

Bubl tukBanuu.

Buapr nedopmanyn. MexaHnu3M MmiacTHYECKOH AeopMaliiH.

Hakunent pu rtactuaeckoit neopmaryu. Poib aucnokanuii B ynpoyHeHHH.

Paspymenne merannos.

MexaHn4deckue cBoiicTBa MeTauioB. KOHCTpYKTHBHAs IPOYHOCTH.

MexaHn4ecKe XapaKTepUCTHKH, ONPeIeNsieMble IPH UCTIBITAHUN Ha pacTsHKEHHE.

TBepmocTh 1 criocoOBI €€ OIpeIeeHHS.

MexaHH4YeCKHE XapaKTePUCTHKH, OIpenenseMble IpH THHAMHYECKHX HWCIBITAaHUAX (yZapHas
BA3KOCTH, TEMIIEPATypa XIaTHOIOMKOCTH).

OcCHOBHBIE TIOHSITUSI TEOPHH CIUIABOB: KOMIIOHEHT, CIUIaB, cucTema, ¢asa. [IpaBuno ¢a3 (mpaBuio
I'u66ca).
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Turs! TBepIBIX (a3 B METAIIMYECKUX CHCTEMAX.

[TpaBuio peryara (IpaBUIo OTPE3KOB).

OCHOBHBIE TUIIBI ABOWHBIX quarpamMm. GopMHUpoBaHHE CTPYKTYpPHI ABOWHBIX CIUIABOB.
OBTeKTHYECKOE NpeBpanieHue. [lepuTekTHIecKoe mpeBpaneHne. DBTEKTOHIHOE IIPEBpaIeHIeE.
XapakTepucTHKa 1 BUA MTOTHOH (a3oBoii quarpammsr Fe — C.

XapakrepucTuka KOMIIOHEHTOB U (a3 cucremsr Fe — C.

IIpeBpamenns m QopMHpOBaHHE CTPYKTYphl B CTalsax (OenpIX dYyryHax, CepeIX YyryHax) B
PaBHOBECHOM COCTOSTHHU

Ilepeyens TeopeTHYECKUX BONMPOCOB K IK3aMeHy (5 cemecTp):

CBsI3b MEXly CTPYKTYPOH M CBOMCTBAMH CEPhIX UYTYHOB.

Krnaccudukanus, MapkupoBKa M NPUMEHEHHE CEpbIX YyryHOB (JIUTEHHBIH, BBICOKOIIPOYHBIH,
KOBKHH, OTOCNICHHBIN, aHTU(PUKIIHOHHBIN ).

BiusiHue yriepoia 1 NOCTOSHHBIX IIPUMECEN Ha CBOWCTBA CTAJIH.

Kraccudukanms, MapkupoBKa 1 MPUMEHEHHE YTJICPOJUCTHIX cTalieil (0OBIKHOBEHHOTO KadecTBa,
Ka4eCTBEHHOI KOHCTPYKIMOHHOH, HHCTPYMEHTAJILHOH).

IIpeBpaienys npyu HarpeBe CTalu.

PocT 3epHa aycTeHuTa pu HarpeBse.

N3oTepmuueckuil pacnaj MepeoxXIaXkACHHOIO ayCTeHUTa. M3oTepMudeckne quarpaMMsl pacmaja
MePeOXJIaXIEHHOTO ayCTEHUTA.

[IpeBpamieHns mpy HENPEPHIBHOM OXJKIACHUU CTalnd. TepMOKHHETHYECKHE AMarpaMMbl pacrajga
MePeOXJIaXIEHHOTO ayCTEHUTA.

BnusiHMe nerupyromux 3J€MEHTOB Ha yCTOWYMBOCTh M KMHETHKY pachapa MepeoxJakJeHHOTO
ayCTeHHTA.

[MpeBpammenus npu Harpese (P OTIIYCKE) 3aKaJICHHOW CTalIu.

Krnaccudukanms, MapkupoBKa | TIPUMEHEHHE KOHCTPYKIMOHHBIX JIETHPOBAHHBIX —CTasei
(cTpouTenbHas, MaIIMHOCTPOUTENbHAs MJIS XOJOAHOW INTAMIOBKH, YIIydllaeMmas, pPecCOpHO-
MpY>KAHHAs, IIaPUKOMOIIAITHIKOBasI, cTany 1 3akanku TBY, cramm mast XTO).

OCHOBHBIE TIOHATHSI U KJIacCU(HUKALUS TePMHUIECKOH 00paboTKH.

OTXMT CTaJH.

3axajka cTaiu.

Otnyck craimu. CtapeHue.

XuMHKO-TepMHuYecKast 00padoTKa.

Tepmo-mexanm4eckas 0opaboTka cranm.

CriaBel Ha 0ocHOBE Menu (OpOH3HI, IaTYHH).

CrnaBbl Ha OCHOBE aIIOMHHUS.

CruiaBbl Ha OCHOBE THTaHa. baGOUTHI.

[MTopo1koBble, KOMIIO3UIIMOHHBIE, aMOP(HBIE MaTepUaIbI.

CBolicTBa ¥ IPUMEHEHHE OCHOBHBIX I'PYII HEMETAJUIMYECKHX MAaTEPUAIOB.




CrpyKTypHBIi IInanupyemMsble pe3yabTaThl 00ydeHUs OueHo4HBIE CpENCTBa CTpyKTypHBIl 3]1eMEHT

3JIEMEHT 00pa30BaTenbHON
KOMIIETEHIINU POrpaMMBbl
Ymers — aHaTM3MpOBaTh JaHHBIE O CTpyKType | IIpHMepHBbIe NpaKTHYeCKHe 3alaHus 115 3a4eTa (4 cemecTp):

u CBOMCTBAX, TEXHOJIOTHYECKHUX
mporieccax IMPOW3BOJACTBA, OOPabOTKH U
MOAN(HKAINN MaTEPUAJOB M MOKPHITHH

HPUMEHUTEIIBHO K PELICHHUIO
NOCTaBJICHHBIX 33J1a4;

— TmpuoOperarb 3HaHWA B 00JacTu
MaTepHaIOBEICHNUS;

— [OPUMCHATH MaTeprUaIOBEAUCCKUEC
3HAHUS B npodeccroHabHOM
JACATCIBbHOCTH, HCIIOJIB30BATh ux Ha

MEKIUCUUINIMHAPHOM YPOBHE

KakoBbl pazMepbl CTPYKTYpHBIX 3JIEMEHTOB, KOTOPBIE MOXKHO YBUAEThH (Pa3peIlnuTh) ¢ MOMOIIBIO
ONTHYECKOTO (CBETOBOr0) MHKpockoma? Kak BBIOpaTh MONIE3HOE YBEIHMUYCHHE MHKPOCKOTa?
KakoBa ocHOBHast 0COOEHHOCTH IPUTOTOBIECHUSI 00BEKTA U1 MUKPOCKOIIMYECKOTO UCCIIECIOBaHNUS?
OOBACHUTD, 3a4eM HEOOXOAMMO HCCIIEZOBATh MaKpOCTPYKTYypy? KakmMu meromamMu 3TO MOXHO
caenatb? YTO MOXKET CITy>KUTh 0OBEKTOM MaKpoaHanmnsa?

KakuMm METOZOM MOXKHO YCTAHOBHTH THI KPUCTAIMYECKON PELIETKH METajlla W €€ MapaMeTphl?
Kakme Tmmsl pemierok  BeTpewaroTcss y  MeTamioB?  [lodeMy  OHM  Ha3bIBAalOTCS
MJIOTHOYTIAaKOBAaHHBIMU?

IIpuBenure mnpuMmep BIUSHHUA THUIA CBA3M (THIIA KPUCTAJUIMYECKOM pEHIeTKH) Ha CBOWCTBa
Mmarepuana.

ITouemy cBoOlicTBa KpHCTAJIMUECKOTO MaTepHaia, U3MEPEHHbIE B Pa3HBIX HANPABJICHUSAX, MOTYT
orinnuaThea? B kakux mMaTepuanax 3To SBJICHHE He HAOI0gaeTcs U moyemy?

ITouemy mnpu XoJIOOHOM macTHYeckod nedopmanmy (IITAMIIOBKE WM BBITSIKKE) MOTYT
oOpasoBaThCst HecTOHBI IO KPOMKE (Kparo) H3Iemus?

OOBSICHUTD, YEM PA3IMYAIOTCS (-XKEJIe30, Y-XKeIe30 U O-Kene30?

IToyemy npu XOIOJHOH IUTACTHUECKOH JedopManuy BO3pacTaroT IPOYHOCTHBIC XapaKTePUCTUKH?
Kax a0 siBieHne HazpiBaeTcs1? B Kakux ciiydasx 3TO SBJICHUE HEXKEIAaTeIbHO?

Yro o03HA4alOT TEPMHHBI Ae(OPMAIIOHHOE YNPOYHEHHE, 3CpHOTPAHUIHOE
JICTIEPCHOHHOE YIPOYHEHHE, TBEPAOPACTBOPHOE yIIPOUHEHNE?

[MosicuuTh rpadguyeckn GU3MIECKUil CMBICI TIOHSTHS «PAaBHOBECHAs TEMIIEPaTypa KPUCTAIIM3ALUH
(mmaBnenus)». Kakoe ycinoBme HEoOXOIMMO — BBINONHUTH, YTOOBI  Hadaics  Ipolecc
KpHCTaTH3aun?

OOBSICHUTD, B 4€M OTJIMYHE KPUBBIX OXJIKACHHS KPUCTAUIMYECKUX U aMOPQHBIX Ten? MOXHO Ju
MOJYYUTh aMOP(HBIA MeTaiuT (METAJUIMUECKOE CTEKIIO)?

IToyemy 3epHa 3aKpUCTAIIM30BABLIETOCS] METAJUIMUECKOTO MaTepHaga HE UMEIOT FeOMETPUIECKU
MpaBUIBHOHN (HOpMBI?

Kakyro niens mpecieayroT Ipu BBEICHUH B paciulaB ((KUIKUI MeTamn) Mmoaudukaropos? Ilpusectn
MpUMEpHI JeHCTBHUS MOAN(DHUKATOPOB.

OOBSICHUTB, B KaKOW OTJIMBKE 3EPHO 3aKPHCTaJUIM30BABIIErocs MeTaa OyaeT OoJblle: NpH
pasiMBKe KHUIKOTO METaJUIa B TIECYaHYI0 (JOPMY HIIH B METAJUINYECKYIO?

OOBACHUTH, K YEMy MOXXET IPHBECTH IIEPETrpeB paciulaBa Mpel pPa3IUBKOW €ro B (OPMEI
(M3M0KHUIBI)?

OOBACHHUTH, 3a4eM TPOBOAAT OMNEPAINIO MOJCTY)KMBAaHUS TPH MOIyYeHHH OTIuBOK? Kak ee
OCYIIECTBUTh

OOBACHUTD, IPH KaKoH rehopManuy MOKHO HEOOpaTuMo M3MEHHUTH (hopMy, pa3Mephl U CBOWCTBA
MaTepHaa — yopyro Win miacTU4ecKoin?

OOBSICHUTD NOHATHE TEOPETHUUECKas MPOYHOCTh KpucTaa. Kak oHa M3MEHseTCsl TP M3MEHEHUH

YIIPOYHEHHE,
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TUIOTHOCTH JIUCIIOKAITHNA?

OOBSICHUTB, YTO MPOMCXOAUT ITPU POPMUPOBAHUN TEKCTYPHI B 1e()OPMUPOBAHHOM MaTepuaie?
3aguem TpeOyercss BOCCTAaHABIMBATH IUIACTHYHOCTH  XOJIOXHOIS(HOPMHPOBAHHOTO  JIHCTA
(xannOpOBaHHOM 3aTOTOBKH, BOJIOYEHOH mpoBoiokn)? Kakoit 06paboTKOH 3TO MOXKHO cIenaTh?
OOBSICHUTB, Kakoe CBOICTBO MaTepualla XapaKTepH3yeT TBEpAOCTh. Ha dYeM OCHOBBIBAIOTCS
METOZBI H3MepeHus TBepaocTu? B uem nx ommame?

Kak mpoBoasT HcIBITaHNE Ha yIapHYIo Bs3KocTh? KakoBa ero memns?

C KaKo¥ eJbI0 MPOBOIAT YCTAJIOCTHRIE HCITBITAHHS?

Ha npumepe ABYXKOMIOHEHTHOH CHCTEMBI NOKa3aTh, KaKyl0 HH(OPMAIHI0 MOXHO IOJY4HTb,
MOJIB3YSICh IPABIWJIOM phlUara (IIPaBUIOM OTPE3KOB).

CxeMaTH4HO U300pa3uTh JUarpaMMy JBOHHON CHCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH (C MOJIHOM
PacTBOPUMOCTBIO, C OTPaHHMYEHHON PacTBOPHUMOCTBIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH, JaTh
XapaKTepUCTUKY TOUEK, TMHUI AuarpaMmsl, a3 1 6e3BapraHTHBIX NPEBPAILCHNI CUCTEMBI.
PaccuntaTh OTHOCHTEIBHOE KOJMYECTBO CTPYKTYPHBIX COCTAaBJISIOIIMX CIUIaBa NPH KOMHATHOM
TEMIIepaType M CXEMaTHYHO H300pasuTh CTPYKTYpy CIUIaBa JBOWHON CHCTEMBI C OTCYTCTBHEM
PacTBOPUMOCTH (C MOTHOW paCTBOPHMOCTBIO, C OTPAaHUICHHON PaCTBOPUMOCTBIO) KOMIIOHEHTOB B
TBEPAOM COCTOSTHUH.

Omummte oOpa3zoBanue neaeOypurta. B Kakux cruraBax OH o0OpasyeTcsi, KaKOBBI YCIOBHS €TO
obpazoBanusa? Kakoii nee0ypuT Ha3bIBalOT NpeBpanieHHbIM? CXeMaTHYHO H300pa3uTh CTPYKTYPY
nenebypuTa Npu KOMHATHON TeMIIepaType.

Onumurte obpa3zoBaHue nepiurta. KakoBbl ycloBHsS 00pa3oBaHUS M XapaKTEPUCTUKU ITOH
CTPYKTYpbI? CXxeMaTHUHO M300pa3uTh CTPYKTYPY MEPIUTa PH KOMHATHON TemmepaType. KakoBer
Pa3HOBUIHOCTH 3TOH CTPYKTYPHI?

N300pa3uth auarpaMmy COCTOSHHS JKeIe30 — KapOuja keies3a, yka3aTh (a3sl BO BCeX 00JIACTSIX
JMarpaMMBbI, pacCMOTPETh TpEeBpalIeHus B ciuiase, copepkarieM 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
4,7) % C. Kak Takoil cruiaB Ha3piBaeTca? PaccuurTath OTHOCHTENIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBJIIONIMX B 3TOM CIUIaBE M CXEMaTHYHO HM300pa3HTh €ro CTPYKTYpy IpH KOMHAaTHOH
TeMIIepaType.

OOBSICHUTB, YeM JHarpaMma jkesie30 — rpadur OTIAMYaeTcs OT AWarpaMMbl JKEIe30 — IIEMEHTHT.
N300pa3uth CXeMaTHYHO CTPYKTYpHl CEphIX UYYTyHOB C pa3HOW METaJUIMYeCKOH OCHOBOM
(depputHOH, (GeppHUTHO-NIEPIUTHON, MEPIUTHON) M ¢ pa3HON (GopMoil rpadHUTOBBIX BKIIOYECHUH
(mmactuH4aTol, mmapoBuAHOM). OOBACHUTH, KaK IPOHUCXOAWUT TWpoIecc TpapuTH3ALUU U
(hopMHPOBaHUS CTPYKTYPHI B 3THX CILIABaX.

IIpumepHbIe NPAKTHYECKHUE 3aJaHUA 1JIS 9k3aMeHa (5 cemecTp):

N300pa3uTh MONHYIO JHarpaMMy COCTOSTHHES Kelle30 — YTIIepoll, yKa3aTh (a3sl BO BCEX 00IaCTAX
JUarpaMMBbl, PacCMOTPETh TMPEBpAIlCHUS B CIUIABE CHUCTEMBI JKelNe30 —  KapOuj IKenesa,
comepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3bIBaeTCs?
PaccuntaTh OTHOCHTENBHOE KOJHYECTBO CTPYKTYPHBIX COCTABISIONIMX B 3TOM CIDIABE U
CXEMaTHYHO U300Pa3HTh €ro CTPYKTYPY MPH KOMHATHOW TeMIIeparype.




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pa30BaTenbHON
KOMITETEHIINU IPOrpamMMBbl

W300pa3uthk NOJNHYIO JUarpaMMy COCTOSTHHS XKeJIe30 — YIJIepoAa, yka3aTb (pa3bl BO BCeX 00IacTsIx
JIarpaMMBbl, paCCMOTPETh MTPEBPAIlEHHs B CIIaBe CUCTEMBI JKelle30 — rpadur, coxepxameM 2,5 %
C, ¢ pa3HO# MeTaIuIMIecKoi 0CHOBOH ((heppUTHOMH, (heppUTHO-TIEPIIUTHOH, IEPIUTHON) U C pa3HOU
(hopMmoii rpadUTOBEIX BKIIOYEHUH (INTACTHHYATON, MapoBUAHOM). Kak Takod cruiaB Ha3eiBaeTCs?
CxeMaTH4HO U300pa3uTh €ro CTPYKTYpPy IIPHU KOMHATHOH TeMIieparype.

PacmmdpoBaTh Mapku cTamm, yka3aB COIEpXKaHHE YIJIEpOJa, BUA M COACPKAHUC JICTUPYIOMINX
3JIEMEHTOB, Ka4eCTBO, Ha3HAYEHHNE U IPUMEPHBIE CBOICTBA.

PacimpoBates Mapky ceporo (JIMTEHHOTO, BBICOKONPOYHOTO, KOBKOTO) UYyTr'yHa, YKa3aB €ro
CTPYKTYPY U yCJIOBUS NOTY4YECHUS

HasoBure kpuTHYecKue TOYKH CTaIW M MX oOo3HaueHue. Kak oHu ompeznenstorcs? Yka3arh HX
noJio’keHre Ha nuarpamme Fe-C.

Kakoil aycreHHT M modeMy Ha3bIBalOT NepeoxJaxIeHHbIM? Kak ompenenuTs cTeneHb €ro
MePeoxJIaKICHUS?

[Toyemy B 3aKajeHHOH CTaIH BCETAA MPUCYTCTBYET OCTATOYHBIN ayCTCHUT?

Kak M0>XHO MCTIONIB30BaTh Ha NMPAKTUKE N30TEPMUUCCKHE AUArpaMMBbl paciiazia MepeoxIakIeHHOTO
aycreHuTa?

Kak m3MeHsTCS CBOICTBA CTaNM NPH YBEIMUCHUH CKOPOCTH OXJIAKACHUS B IEPIIUTHOM HHTEpBae?
OOBsACHUTSH, TOUYEMy?

BreiOpars Hanmbosiee ANCIEPCHYIO CTPYKTYpHYIO COCTABILSIIONIYIO, (DOPMHPYIOLIYIOCS TP
T y3MOHHOM pacnajie MepeoxIaxIeHHOr0 ayCTeHUTA.

Yro oO01Iero ¥ B 4eM OTIMYHS B CTPYKTYpax MepJIMT, COPOUT U TPOOCTUT?

OOBsICHUTh, TIOYEMY MApPTEHCHUT HUMEET BBICOKYIO TBEPJOCTh. 3adeM cTajb CO CTPYKTYpOit
MapTeHCHUTa HaJ0 OABEpPrarh OTIYCKY?

OOBACHHUTD, B KaKOH CTay OyJeT BhIIIEe TBEPAOCTh MPH 3aKanke: B cranu 45 uimu 30XI'C?
OOBSICHUTB, Yy KakoH cTaiy OyneT OoJIbIie MPOKAINBAEMOCTh — YITIEPOJUCTOMN HIIH JIETHPOBaHHOMN?
3ayeM HE0OXOJMMO 3HATh MPOKAINBAEMOCTh CTalIN?

Kak BBIOpaTb CKOPOCTH OXJIAXKICHHUS NPH 3aKaJKe JUI MOJIyYeHHS MapTEHCHTHOH CTPYKTYPHI IO
BCEMY CCUCHMIO M3]eNHUs?

Jns Kakoi cramy — JIOIBTETOWAHOW MM 3a3BTEKTOWAHOW — HYXXHO HPUMEHSTH HEIOJHYIO
3akanky? [loscHuTh, conb3ys auarpammy Fe-C.

CpaBHHTE CBOHCTBA CTaJIN C OCHHUTHON CTPYKTYpOH U MapTEeHCUTHOH CTPYKTYpOH, C OSHTHUTHON 1
TPOOCTUTHOH CTPYKTYpoil. OOBSICHUTE pa3IuIHsL.

[Touemy mpu oTIyCKe 3aKaIeHHOH CTaNy BRIOMPAIOT pa3iWYHbIC TEMIIEPaTyphl Harpesa?

Kakas crtamp mocie ymydmenus OyIaeT MMeTh 0ojee BBICOKYIO TBEPIOCTh: CTalb 45 WM CTaslb
30XI'C, ecnu OTIyCK MPOBOAMIIM IIPH OJHOM M TOH ke TemiepaTtype?

[Touemy pexxymii MHCTPYMEHT M3 YTJICPOJMCTON CTalld MOJBEPraloT HU3KOMY oTmycka. Kakas
OyneT CTpyKTypa M CBOWCTBA TAKOTO MHCTpyMeEHTa?

B 4yeM ocHOBHast 0COOEHHOCTh M IPEHMYIIIECTBA TEPMOMEXaHNIECKOH 00pabOTKM cTan?




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIIETEHIIUU IIPOrpaMMBbl
—  C xaxoii I1eJIbI0 HACHIAKOT MOBEPXHOCTh HU3KOYTJICPOAUCTOM CTaJIU YIIIEpoAoM?
Bnagers — mpodeccHoHaNbHBIM  si3bikoM B | IIpEMepHBIe NpaKTHYeCKHe 3alaHUs /15 3a49eTa 10 PelIeHHIO 32124 U3 NMPodecCHOHATbHOM
obyacTu MaTepHanoBeICHNUS; obJactu (4 cemecrtp)
— TPAKTUYECKUMHU HaBelkamu | — Kak nposectu Makpoananui? KakoBsl ero 1enu, MeToab1?
UCTIONB30BAaHUA ~ OCHOBHBIX ~ MeTOZOB | — KakuM MeToJ0M MOKHO HCCIIEIOBATh PACHPENEICHHE CEPhI B CIIUTKE (OTIMBKE, 3ar0TOBKE)?
HCCIIEN0OBAHUS B obnacti | —  Kak npoBecTH riy00OKO€e TpaBieHHe CTAIbHOro 00pasua. KakoBssl ero enu?
MaTCpHaTIOBECHU; — Kakum MeTogoM MOXXHO BBISIBUT IOpPBI, TPELIMHBI, PAKOBUHBI, KPYIHBIE HEMETAJUIMUECKUE
—  BO3MOXXHOCTBIO BKITIOYEHUS B OTJINBKE (CIUTKE, OTIMBKE, IOKOBKE, MPOKAaTe)?
MEXAUCTUIIITMTHAPHOTO IPUMCHCHUSA | —  [lpu MakpoaHanu3€ CIUTKA BBISBICH JUKBALMOHHBIA KBaapar (Hoz[ycaﬂqua;{ JIMKBalMA, OCeBasA
MaTEepUaIoBECACHUA, MOPUCTOCTh, CKBOPECYHHUK, KAMHEBUIHBIA W3J0M, (DIOKEHBI, IMHU(pEpHBIA H3JIOM, PACCIOCHHE).
— HaBBIKAMH OIICHKM TEXHOJIOIMYECKUX OOBSICHUT TPUYUHBI MOSBJICHHUS A3TOr0 JedeKkTa W BO3MOXHBIE CIIOCOOBI €ro HUCIpPaBICHUs
U CIyKeOHBIX KauecTB MaTepHajloB (IpenoTBpaILeHus).
MyTeM  KOMILIEKCHOTO  aHajaM3a HMX | — Kak OTIMYMUTh YCTalOCTHBIM H3JIOM OT MPOYMX BHUJOB H3oMa? KakoBBI INPUYMHBI MPOSBICHUS
CTPYKTYpbl U CBOHCTB, a  TakKke TaKOTO U3I0Ma?
pe3yIbTaToOB (UBHKO-XMMUYCCKHX, | —  Kak OTIHYHTH BSI3KOE paspyIeHe OT XpYyNIKoro?

KOPPO3MOHHBIX U APYTUX HUCIIBITAaHUM

Kak mpoBecTH MHKPOCKONHMYECKOE HCCIEIOBAaHHE METaIMYeckoro marepuana? YTo MOXKHO
BBIIBUTD C IIOMOIIBIO TAKOTO UCCIICOBAHMS?

Kak MOXHO MOBNUATH Ha BEIWYMHY 3€pHA NPH KpHcTaum3anuu Mmetania? Kakne Mepbsl MOXHO
MPEATI0XKUTD JJIS1 TOTO, YTOOBI 00ECHEYHTH TTOTydeHHE MEIIKOTO 3epHa MPU KPHCTaJUIN3aIn?
OOBSACHHUTD, B UM pasiIHyie MEXIy XOJIOAHOHN U ropsyeil ractmdeckoi aedopmarmsivu? [Touemy
IIPU XOJIOJTHOM TUTacTHUECKOM aedopMany HaOII0AAeTCsl YIPOYHEHNE METalia, a MpH Topsiueh
9TOTO HE MPOUCXOIUT?

Kak BOCCTaHOBUTB IIACTUYHOCTH XOJIOIHOAE(HOPMHUPOBAHHOTO JIMCTA (KaIHOPOBAaHHOW 3arOTOBKH,
BOJIOUEHOH NMpoBoJIoKH)? Kak OCyIIECTBUTH ONEPaIUi0 PEKPUCTAIIM3AMOHHOTO OTXKHUTa?

Kak ompenenuTs mpenen ympyroctu (mpeaen TeKydecTH, Mpefesl HMPOYHOCTH, OTHOCHTENIBHOE
YAJHHEHUE, OTHOCHUTENIFHOE CYXKEHHE, TBEPIOCTh, YAAPHYIO BA3KOCTh) MaTepuaia?

Kak ompenenuts OTHOCHTENBHOE KOIMYECTBO (a3 (CTPYKTYPHBIX COCTABISIONINX) MPHU 33TaHHOM
TeMIiepaType B JBOIMHEIX cruiaBax? [loscHUTh rpaduyecky.

[Tpn KaKuX YCIOBHAX B METANIMYECKHUX CIUIABaX MOXKET 00pa30BaTh TBEPABIA PACTBOP 3aMELICHUS
(TBepabIil pacTBOpP BHEAPEHUS, XMMHUYECKOE COCJMHEHHE, MEXaHHYecKas CMeCh KOMIIOHEHTOB)?
Kax BoIrsiaaT obsactn 3TuX (a3 Ha Auarpammax COCTOSTHHS?

CxeMaTH4HO M300pasuTh KPUBYIO OXJIAXIEHHS M CTPYKTYpY JIFOOOTrO CIijiaBa JABYXKOMIIOHEHTHOM
CHUCTEMBI (C OTCYTCTBHEM pacCTBOPHMOCTH, C TIIOJIHOM pPAacTBOPUMOCTBIO, C OTpaHHMYCHHOI
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHAN) ITPH KOMHATHON TeMIIEpaType.
CxeMaTH4HO W300pa3uTh CTPYKTYypy JIOOOTO CIjlaBa JABYXKOMIOHEHTHOM CHCTEMBI HIpH
KOMHATHOW TeMIIepaType, paCCUUTaB OTHOCUTEIHHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONIHX.
[Ipy MUKPOCKOMUYECKOM HCCJIEIOBAaHWUU B CIUIaBe HaOMIOJaroTCs 3epHa ¢eppuTa M HEOOJbIIOe
KonmyecTBO nemeHTHTa. Kak HaspiBaercsi Takoil cruraB? KakoBbl ero cBoicTBa M 00JacTH




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTYpHBIH 3JIEMEHT
00pa3oBaTeNpHOU
MPOrpPaMMBbI

MpUMEHEeHUs?

[Tpn MHKpPOCKOIIMYECKOM HCCIIECAOBAaHUHU B CIUIaBe HaOIIONArOTCs 3epHa (epputa M nepiut. Kak
Ha3bIBaeTCs Takod cruraB? KakoBBI €ro CBOWCTBAa M KaK OHM 3aBHCAT OT KOJMYECTBA NepiuTa?
KakoBsI 001acTi MpUMEHEHHS STHX IIIaBOB?

ITpn MUKPOCKONHMYIECKOM HCCIIEIOBAaHMH B CILIaBe HaOMomatoTcs mepiuT. Kak HasbIBaeTcs Takoi
crutaB? KakoBbI pa3HOBHIHOCTH TaKOW CTPYKTYPHI U pasziNdus B HX CBOICTBax?

ITpn MEKPOCKOITMYECKOM HCCIIEAOBAHUH B CIUIaBE HAOIIOAAIOTCS MEPIUT M CETKa IIEMEHTUTA II0
rpaHumaM 3epeH. Kak HaszpiBaercs Takoii crias? KakoBeI ero cBoiicTBa 1 00J1acTH IPUMEHEHUS?
[Tpn MHKPOCKONHMYECKOM HCCIEOBaHMM B CIIaBe HaOuomaercs senedyput. Kak HaspiBaercs
Takoif crutaB? KakoBsl ero cBoicTBa U 001aCTH NPUMEHEHUA?

[Tpn MHUKPOCKONHMYECKOM HCCICJOBAaHMU B CIUIaBE HAOJIONAIOTCS 3epHa (eppuTa U BKIIOUYCHHS
rpapura. Kak wHa3piBacTcs Takue cmiaBbl? KakoBbl pa3sHOBHUIHOCTH CIIABOB C TaKUMHU
CTPYKTYPHBIMH COCTABJISIFOIIIMMHU, KAKOBBI pa3NIU4Ms B UX CBOWCTBAX?

[Tpn MHKPOCKOIIMYECKOM HCCIICIOBAHNHM B CIUIaBe HaOMIOAAlOTCs 3epHa (eppuTa, MEpIuT H
BKIroueHns rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbI pa3HOBHIHOCTH CIUIABOB C TAKMMHU
CTPYKTYPHBIMH COCTABIISFOIMIMHU, KAKOBBI Pa3INdMs B X CBOMCTBAX?

ITpyn MUKPOCKONHMYECKOM HCCIIEJOBAaHWU B CIUIABE HAOIIONAIOTCS HEPIUT M BKJIIOYEHHS rpadura.
Kak HasbIBaercst Takme criaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB C TAKMMH CTPYKTYPHBIMH
COCTABJISIOLIMMH, KAKOBBI PA3JIMYMS B X CBOWCTBAX?

Kak nneHTudHIMpoBaTh B CTIN BUIMAHIITETTOBYIO CTPYKTYpY? IIpH KakuX yCJIIOBHSX OHA MOXKET
00pa3oBaThCs M KaK 3TO TOBIHUSET HA CBOMCTBA CTANU?

[Tpu xaKkux yCIOBHUSIX B CTAIN MOXKET 00pa3oBaThes nepechleHHbd Gpeppur? Kak oH mosiusietT Ha
cBoiicTBa cranu. Kak npenotBpatuth ero oopazoanue?

IIpumepHbIe MPaAKTUYECKHUE 32JaHUS JIJIsI IK3aMeHa M0 pelleHUIo 32124 U3 NpogecCHOHAIBLHOIM
obJiactu (5 cemecTp)

OOBSICHUTB, Kak BBIOpaTh COAEp)KaHWE YIJIepoJia B CTAJIM IS W3TOTOBJICHMS JI€TANM MAllIWH,
KOHCTPYKIIMH WJIK COOPY>KEHUSI.

OOBSICHUTB, Kak BBIOpPATh COJCP)KAHWE YIJIEpoJa B CTald sl HW3TOTOBICHUS PEXYILETO
(IITaMITIOBOT'0) HHCTPYMEHTA.

Kak 1o cTpyKTypHOMY IpU3HaKy MOXKHO OINpEAeTuTh cTanb (Oelblii 4yryH, cepbhlii 4yryH,
MOJIOBUHYATHIN YYTYH, JK€JI€30 TEXHMYECKONH YUCTOTHI)?

OOBACHUTH, MOXKHO JIU HCHIOIB30BATh OB YyT'yH B KaueCTBE KOHCTPYKIIMOHHOTO MaTepHaa.
OOBACHUTH IPEUMYIIIECTBA CEPOT0 UyTyHA 10 CPABHEHHIO CO CTAIIBIO.

OOBSICHATD, MOKHO JIM UCTIONB30BaTh O€JIbI YyT'YH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepHrana’?
OOBsacHUTH, Kakasg ¢opma rpadura B MEHBIIEH CTENEHH OCIabsIeT METaIMYECKyI0 OCHOBY
yyryHa? Kak nomyuurs takyro gopmy rpadura B OTIHBKE?

Kak mnonmy4uts OTIUBKY CO CTPYKTypod KoBKOro uyryHa? KakoBbl pa3sHOBUAHOCTU CTPYKTYpPBI
TaKOro 4YyryHa M ero cBoicraa’?




CTpyKTypHBII
JJIEMEHT
KOMIETEHIIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT
00pa3oBaTeNpHOU
IPOrpamMMBbl

[Toyemy He MPOMCXOAWT YHPOUYHEHHS CTAJM IpU Topsueil miactudeckoi nedopmanuu mpu 1050
°C?

[Mouemy nedopmarus cuama (T = 327 °C) npu KOMHATHON TeMIeparype SBISeTCS Tropsden
nedopmanueii?

IIpu pexpucCTaNIN3alMOHHOM OTXKHI'€ XOJIOJHOKATaHOM JIEHTHI U3 cTanu O8Km oXJakAeHue B
unrepsane temnepatyp 680 — 370 °C Bexyt ¢ Mainoii ckopoctsio. [Touemy a3To HeoOxonUMO?
Ha3HaunTh pexuM pPEeKPHUCTAUIM3aLMOHHOTO OTXKHIA JJIsl HUKOYIJIEPOJUCTOH XOJOJHOKATaHOW
JUCTOBOM CTalH.

Kak onpenensioT CKIOHHOCTh CTalll K POCTY 3€pHa IIpu Harpese?

Ha3HaunTh pexuM ITOJHOTO OTXKHTa AJIS CTATM MapKH 45.

Hasnauuth pexum HOpManu3aluuu AJis CTald Mapku 45.

BriOpath TepMuueckyro 00pabOTKy ISl HCHPaBJICHHUST BUIMAHIITETTOBOM CTPYKTYPHl B CTAIBHOM
OTJIMBKE.

Bribpate  TepMHuecKyio
ropsiYeKaTaHoOM CTalu.
BriOpaTh 3akangouHyro cpely, 00ecHeYHBaIOIyI0 HauOOJBINYIO MPOKATUBAEMOCTh YTIEPOAUCTOM
CTaJu.

Br10path 3akanouHyio cpeny I 3aKallKi JISTHPOBAHHOH yTJICPOIMCTON CTallH.

BriOpaTh pexuM OTITycKa 3aKaJICHHOH CTalli, 00eCTIeUNBAONINI COXPaHEHUE BRICOKOI TBEPAOCTH.
BrIOpaTh pexxuM OTITycKa 3aKaJleHHON CTalld, 00eCIIeYNBaONIHNi BRICOKHE YIIPYyTHe CBOHCTBA
BriOpaTth pexuM OTITycKa 3aKaJleHHOH CTalli, 00eCIeYnBaloNil cCoYeTaHne BBICOKOI MPOYHOCTH,
TBEPAOCTH, TUIACTUIHOCTH U YIAPHON BSI3KOCTH.

Cranb 45 ObuTa IOABEPTHYTA HArPEBY MO 3akalky 10 Temmepatypsl 740 u 840 °C. Kakoii pexum
HarpeBa BEIOpaH IIPaBWIILHO U TIOUYeMy?

Cranp Y10 OpDIa mOABEpPTHYTa HArpeBy moxa 3akanky mo temmepatrypsl 740 m 900 °C. Kaxoit
PEKHM Harpesa BbIOpaH NPaBHIbHO U IOYeMy?

00paboTKy JAJsl  WCHpPaBICHHS  KPYIHO3EPHUCTOM

CTPYKTYpbI

3HaTh

— TpeOOBaHMs CTAHAAPTOB U
TEXHUYECKHUX YCIIOBUH MPH
NIPOEKTUPOBAHNUY;

— OCHOBHBIE ITPHUHITUIIEI TOI00pa
OTHEYIOPHBIX U3/EJIUI U MaTepualloB
JJIA BBIIIOJTHCHUA OFHeyHOpHOI\/’I KJIaJKu
B Pa3IMYHBIX 30HaX pabodero
HPOCTPAHCTBA.

ITpumepHBIe TEOpEeTHUECKHE BOMIPOCH! T HK3aMeHa

3a30pbI ¥ LIBBI B OTHEYIIOPHOM KJIaJKe JOMEHHOH Ieun: Ha3HaYeHUe, ONpe/IeIeHHE pa3MepoB,
MaTepualIbl IS UX 3aII0JTHEHUS

Koxxyx nomMeHHOM neun, pa3HOBUIHOCTH KOHCTPYKTUBHOIO HCIIOJHEHHS, MaT€PUAbI IS
U3rOTOBIIEHUS

®dyTepoBKa ropHa: BUAbI IPUMEHSEMbIX OTHEYIIOPOB U TPeOOBaHMS K HUM

VYMmeTh

— WAeHTHPUIMPOBATh HAa  OCHOBAHWH
MapKUPOBKH  KOHCTPYKIIMOHHBIE U
JKCIUTyaTallMOHHBIE ~ MaTepuaibl U
ONpENENATh BO3MOXHBIE OOJACTH UX

IIpuMepHbIe NpakTUUECKUE 3aAaHus JUI HK3aMeHa
OmnwmcaTh npecTaBIeHHbIN crtoco0 BRIKIaAKY jentanu. late pacmmppoBky mosurmii. O003HAYUTH
HCTIONIb30BaHHBIE MAaTEPUAIIBL.

[TpoextupoBaHue
JIOMCHHBIX NIeUer




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
SJIEMEHT 00pa3oBaTeNpHOU
KOMIIETEHIUU MIPOTrpaMMBbl
MPUMEHEHUS, BBIMONHATh  YEPTEKH
JieTanel u 3JIeMEHTOB KOHCTPYKIIUIA;
NnertndunupoBaTs KOHCTPYKIIMOHHBIE U KCIUTyaTaIIHOHHBIE MAaTePHAJIb, PEICTABICHHBIC HA CXEME
Bnanets —HaBbIKAMH TOMCKa WH(popManuu U | IIpuMepHBIe IpaKTUYECKUE 3aJaHus I DK3aMeHa
onpenenends ¢Gusnueckux U Qpusuko- | Onucath NpeaCTaBIEHHBIN cIOco0 BBIKIAAKY Nemanan. OObACHUTL CBOKCTBA MaTePUAIIOB,
MEXaHHYECKHX CBOHCTB MAaTEPHANOB, | HCIIOJIb3YCMBbIX IPH BBIKJIAIKE JICIIA M.
HCIOJIb3YEMBIX B Pa3IMYHBIX g -
KOHCTPYKUHSX TOMEHHOU MeuH;
Onucath NMpeaCTaBICHHbBIN 3JIEMEHT (PyTepOBKH, MaTEpPHAIbl, KCIOIb3yEMbIC B TAHHONH KOHCTPYKITHH
(hyTepoBKH JOMEHHOM meun
3HaTh — TpecOOBaHHS CTAHIAPTOB U [IpuMepHbIe TeOpeTHYeCKHEe BOMPOCHI JIJIs IK3aMeHa O6opynoBaHue
TEXHUYECKUX YCIOBHHU JIJIsl BEIOOPA —  3a30pbl 4 LIBBI B OTHEYNOPHOM KJIa/IKe JIOMEHHOM Ieur: Ha3HaYeHHe, ONpeielIeHue pa3MepoB, COBPEMEHHBIX

KOHCTPYKIIUI JOMEHHBIX IIEXOB;

— — OCHOBHBIE IOJIOKEHHST OXPaHBbI
OKPYXKAIOMIEH Cpe/Ibl MpH
IKCIUTYaTAIl[UK JJOMEHHOTO
000pyI0BaHUs

MaTepHabl Ui UX 3aI0THEHHS

—  Koxyx nomeHHOl neun, pa3HOBHIHOCTH KOHCTPYKTUBHOTO HCIIOJIHEHUS, MaTepUabl JJIs
W3TOTOBJICHHUS

—  dyrepoBKa TOpHA: BUIBI IPUMEHSIEMBIX OTHEYIIOPOB M TPEOOBAHUS K HUM

—  MupoBble cTaHIapThl COAEPIKAHUSI ITBUIA B KOJIOIIHUKOBOM Tase.

— COBpCMeHHBIe CIIOCOOBI CHIKEHUS COZCPIKAHUA ITBIJIN B KOJIOIMHUKOBOM Ta3e€.

— [lapameTpsl, yaydIiaronime COCTOSHNAE OKPYKAIOIIEH CpeIbl MPH IKCILTyaTallid 000pYI0BaHUS
3arpy3Ku JOMEHHBIX Ieueil.

JOMCHHBIX IIEX0B




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pazoBaTenbHOM
KOMIIETCHIIUH IPOrpaMMbl
— Ilapametpsl, yIy4llaroniye COCTOSHUE OKPYXKAIOLIeH cpesl PHU SKCILUTyaTallui CUCTEMbI HarpeBa 1
[OJIa4yU 1yThs B TOMEHHYIO I1€Yb.
YmeTs — wuaeHTHGUIUPOBATH Ha OCHOBaHWH |- DyTepoBKa ropHa: BUABI IPUMEHSIEMBIX OTHEYIIOPOB U TPEOOBAHNUS K HUM
MapKUpPOBKH  KOHCTPYKIIMOHHBIC U |-  BHABI OTHEYIOPOB, UCIIONB3YEMBIX IIPH BHIKIAAKE (YTEpOBKH JOMEHHOM meun. OTaudaus.
OKCITyaTallHOHHBIC ~ MaTepHalbl U |-  OrHEymoOpHbIE MaTE€PHaIIbl, HCIONb3yEMbIE TIPH BBIKIAJKE PA3IHIHbBIX 3JIEMEHTOB Ipoduis
OIIPEACIIATE BO3MOKHBIC o0macTi ux JIOMEHHOM 11euu
NPAMCHCHIA,  BBUIONHATE - HCPTEHKH |- MapKkupOBKa OTHEYIIOPHBIX MATEPUaIOB, HCIIONb3YEMBIX [PH BBIKIAAKE QYTECPOBKU JJOMCHHOM
JleTaJlel U 2JIEMEHTOB KOHCTPYKLIUM; e,
— — TNPOBOAUTH pacyeTsl rabapuToB |-  Paccumrath rabapyuThl CyXOro NBUICYJIOBUTEIS 110 UCXOJHBIM JaHHBIM.
pasjIIHOro AOMEHHOTO | PaccymTaTh rabapuThl CKpyOOepa Mo UCXOIHBIM JaHHBIM
06opy/0BaHNs, B TOM HHCIIE C YICTOM | Paccunrarh rabaputsl TpyOhl BEeHTYpH 10 MCXOIHBIM JIAHHBIM
BOTPOCOB  OXPAHEL  OKPYMKAIOWCH | Opycats npuHIUI AefiCTBHS NPEICTABICHHOTO 060Dy IOBAHHS
cpenbl
Buagers —  HaBbIKaMu BbIOOpa MaTepuanoB Juis | IIpMMepHBIC TeOpETHIECKHE BOIIPOCH! I dK3aMEHa
U3JCNU W KOHCTpYKIMH g | — @DyTepoBKa ropHa: BUABI IPHMEHSAEMBIX OTHEYNOPOB U TpeOOBaHUSA K HUM
pasjuaHOro 00opynoBaHus | —  Bujbl OTHEYIIOPOB, UCIOJIB3YEMBIX MIPH BBIKIAIKE (PYTEPOBKH TOMEHHOM meyn. OTanyus.
AOMCHHBIX LIEXOB; — OrHeynopHble MaTepHaNbl, HWCIONb3yeMBbIe TPH BBIKIANKE PA3IUIHBIX 3JIEMEHTOB PO
- - HaBbIKaMU ONpeeIICHUs JIOMEHHOH 1e4n
NPOMBINUICHHBIX ~ PEMICHWH  JUId | — MupoBble CTaHIAPThI COAEPKAHUS MbUIM B KOJOLITHUKOBOM rase.
BBIIIOJIHCHHsI TPEOOBAHUH OXpaHBI | — CoBpeMeHHBIE CITOCOOBI CHIDKEHHSI COJICPYKaHUSI ITBUTH B KOJIOITHIKOBOM rase.
OKpYKAFOIIEH CpebI — TlapameTpsl, ymydInaromupe COCTOSHHE OKDPY)KAaromled cpefpl MpH SKCIUTyaTal[id 000pyIOoBaHMS
3arpy3Ku JOMEHHBIX Ieueil.
— Ilapamerpsl, yay4iammue COCTOSIHUE OKPYXKAIOIIEH Cpe/ibl IIPU 3KCILUIyaTalluUd CUCTEMbI HarpeBa
U NI0JJa4M JyTbs B JOMEHHYIO II€Yb.
3HaTh TpeOOBaHUS CTAHAAPTOB M TEXHUUECKUX Konctpykuuu u

YCIJIOBUH IIPU IPOEKTUPOBAHUU
CTaJICIIIIaBUIIBHBIX LIEXOB;

OCHOBHbIE MPUHLIUIBI MOAGOpa
OTHEYNOPHBIX U3AEIUI U MaTEPHUANIOB AT
BBINOJIHEHNS OTHEYHNOPHOH KIIaJKH B
pa3IMYHbIX 30HaX paboyero
IIPOCTPAHCTBA CTAJICIIABUIBHBIX
arperaToB U KOBLIEH

IIpumepHbIe TEOPETUUECKHE BOIIPOCHI
—  KucnoponHo-KOHBEPTEPHBIE LIEXU: UCTOPUSI CO3JaHUS U ITIOKOJIEHUS LIEXOB;
—  Crpykrypa u maanpoBka coBpemenHoro KKII;
—  KoHctpykuus, 060pyioBaHHe OT/AEICHUH KOHBEPTEPHOTO 11€Xa M OPraHU3alMOHHO-TEXHUUECKHE
PELICHHUS 110 UX IIPOCKTUPOBAHUIO,
—  CoBpeMeHHbIE HallpaBIIEHHs]; TEXHOJIOTUUECKUE U KOHCTPYKTUBHBIE PA3HOBHJHOCTH KOHBEPTEPHBIX
LIEXOB

MIPOEKTHPOBAHNE
CTaJIeTIaBUITBHBIX
LIEXOB




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

3JIEMEHT 00pa3oBaTeNpHOU
KOMIETCHITUN IPOrpaMMBbl
YmeTh UICHTU(QUIUPOBATh HA OCHOBAHUHT
MapKUPOBKH KOHCTPYKIIMOHHBIC U
9KCIUTYaTAI[HOHHBIC MATCPHAIIBI 1 [IpumepHBIe TEOPETUUECKHE BOIIPOCHI
OTIpeNeNATh BO3MOYKHBIE 00IaCTH UX —  ®yrtepoBka KOHBEpTEpa: BHIIBI MPUMEHIEMBIX OTHEYIIOPOB B TPEOOBAaHMS K HUM
MIPUMEHEHNS, BBIIOIHATD YEPTEKHU —  MapkupoBKa OTHEYITOPHBIX MaTepHAIIOB, UCTIONB3YEMBIX IIPH BRIKJIAAKE (YYTEpOBKH JOMEHHOW Medn
JleTasiel ¥ 3J1IEMEHTOB KOHCTPYKLUN
Bnaners HaBbIKaMU MOUCKa UHpOpMALIUHU U 3agaHus Ha pelIeHNe 3a1a4 U3 MpoecCHOHATBHON 00IacTi
ompeneneHus pU3MIeCcKuX 1 (PU3UKO-
MEXaHUYECKUX CBONCTB MaTEPUAJIOB, Brimonuuts ackn3 KKII, paccuntath ero pazMepsl U ONPEeAETUTh NPUHIIUIHAIBEHYIO BO3MOKHOCTD €r0
HCTOJIB3YEMBIX B PA3JINIHBIX BO3BE/ICHUS B OMPEACICHHBIX YCIOBHUIX JIAaHAIIA(TA C YIETOM DKOJOTHUYSCKUX TpeOoBaHuM (po3a
KOHCTPYKIUAX CTAJICIITIaBUJIbHBIX IICXOB BeTpOB).
3HaTh — COBPEMEHHYIO CTPYKTYPY U arperartbl IIpumepHbIe TEOPETUIECKUE BOTIPOCHI: [IpoexTupoBanwue
CTaJICIIaBUIIBHOI'O IPOU3BOJCTBA, poib U |— Ha3Hadyenuwe n yCTpOﬁCTBO njIeMa KMCJIOPpOJHOTO KOHBEpPTEpa. CTaJICIIaBUJIBHBIX
3HAaYCHUC IIPOCKTHO-KOHCTPYKTOPCKUX —  Hasnauenue u yCTpoMCTBO TOPJIOBUHBI KUCIOPOJIHOTO KOHBEPTEPA. arperaros

paboT B PEIICHUU OCHOBHBIX 3a/a4
TPOU3BOJICTBA;

- KOHCTPYKIIUU KHCIIOPOTHBIX
KOHBEPTEPOB U CUCTEM T'a3004UCTKH;

— 0COOEHHOCTH KOHCTPYKIIUH TTOIOBBIX
arperaros;

— KOHCTPYKIIMHU arperaToB KOBIIEBOM
00paboTKU YyTyHa U CTAIU

HasnaueHue u ycTpoicTBO CTalIeBBITYCKHOTO OTBEPCTHSI KUCIOPOIHOTO KOHBEPTEPA.

HasnadeHue u ycTpoiCTBO KOpITyca KHCIOPOJHOTO KOHBEPTEPa

HazHaueHne 1 yCTpOWCTBO JHUINA KUCIOPOJHOIO KOHBEPTEpPA.

Haznauenue 1 ycTpoicTBO apMaTypHOTO ciiosi (PyTepOBKH KUCIOPOIHOTO KOHBEPTEPA.
Hasnauenue u yctpoiicTBo pabodero ciiost pyTepoBKH KHCIOPOIHOTO KOHBEPTEPA.
Ha3znauenue u ycTpoiicTBO BaHHBI KHCIOPOJHOTO KOHBEPTEPA.

[Mpodwuis BepxHEH YacTH KOHCTPYKIUH KHCIOPOIHOTO KOHBEpTEpa.

ITpodwie HIKHEH 9acTH KOHCTPYKIIMU KHUCIIOPOTHOTO KOHBEPTEPA.

Ha3nadyenue 1 yCcTpOMCTBO ONOPHOTO KOJIbLIA KUCIOPOJHOTO KOHBEPTEPA
OcoOeHHOCTH KIaaKH (pyTEepOBKH BCTABHOTO JHHUIIA KOHBEPTEpa.

Ha3naueHune 1 yCTpOHCTBO MOPUCTHIX OJIOKOB KHUCIOPOIHOTO KOHBEpTEPA.
Koncrpykuus ¢pypM Aist mojiaun HEWTpalIbHBIX T'a30B B KOHBEPTEPHYIO BAHHY CHHU3Y.
ITpoduns KUCTIOPOJHOTO KOHBEPTEPA.

Y nenbHBINH 00beM KUCIIOPOHBIX KOHBEPTEPOB.

Pa3zmMenieHre JOHHBIX YCTPOHCTB B KOHBEpPTEPaX KOMOMHUPOBAHHOM MIPOJTYBKH.
BapuaHnTs! pa3menieHus CTaaeBbITyCKHOIO OTBEPCTHS B KOHBEPTEPAX.
KoHcTpyKIMst HaKOHEUHHKA (QypMBI JUIS TT0JIa4¥ KUCIIOPO/ia B KOHBEPTEP CBEPXY.
OCHOBHBIE pa3Mephl MPOGUIS KHCIOPOTHOTO KOHBEPTEPA.

OrHeymnopHbIe M3ENus TS KK apMaTypHOTO CJI0si KOHBEPTEPOB.

OrHeymnopHbIe N3N IS KIaIKH pabodero ciiost KOHBEPTEPOB.

OFHeyHOpHI:.IG nU3aCIUA 1A KJIaAKU CTAJICBBIITYCKHOTO OTBEPCTHUA KOHBEPTEPOB.
O6mas xapakTepucTuKa (GpyTepoBKHE pabodero MpocTpaHcTBa KOHBEPTEpa.

Buibl ropsiamx peMOHTOB (DyTEepOBKH KOHBEPTEPOB.




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
Ymers - OCYILIECTBIISITh BEIOOP MaTepralloB U [TpumepHsbIe 3a1aHus ISl 3a4€Ta C OLIEHKOM:
000pyIOBaHUsI IPU MIPOEKTHPOBAHUH BriOupath npu NpoeKTUPOBaHHUHU CTANICIUIABHIIBHBIX arperaTtos
CTaJICIUIaBIIIbHBIX arperaTos; - OTHEYTIOPHBIE M3AENHS TS KITAIKH apMaTypPHOT'O CII0sl KOHBEPTEPOB;
- IPUMEHATH HABBIKH HCIIOJIb30BAHHS - OTHEYNOPHBIE U3JEHS JUISI KJIAJKU CTAJIEBBIITYCKHOTO OTBEPCTHS KOHBEPTEPOB;
TEXHOJIOTUYECKHUX OTIEPaIH, - OTHEYIOPHBIEC U3AENUS IS KIaJKH Pabodero ciiosi KOHBEPTEPOB;
000pyI0BaHMs, HOPMATHBHBIX - BAPUAHTHI Pa3MEIIEHHUS CTAJIECBBIITYCKHOTO OTBEPCTHS B KOHBEPTEPaX;
MaTepuagoB IO TEXHOIOTUIECKON PaccunTsiBaTh OCHOBHBIE Pa3MeEpPhI MPOQIIIST KHCIOPOIHOTO KOHBEPTEpPa.
MOATOTOBKE TPOU3BOICTBA C YIETOM Br16upats ycTpoiicTBa Ta3009MCTKH KOHBEPTEPHBIX Ta30B C COOJIIOIEHHEM HOPM TOKapHOI
MpaBWJI TEXHUKH 0€30MacHOCTH, 0€3011acHOCTH M OXPaHbl OKPYKalOILeH cpesibl U TpyJa
IIPOU3BOJCTBEHHON CaHUTAPUH,
MOXKapHOH 6€30IaCHOCTH M HOPM OXPaHbI
Tpyna
Bnaners - CIIOCOOHOCTBIO IPUMEHSATH HABBIKH - 3ajaHus Ha pelieHue 3a1a4 u3 NpodeccnoHabHOM 0bsacTn
MPOEKTUPOBAHUS CTAICIUIABHIIBHBIX MeTonaMu IPOEKTUPOBAHUSL:
arperaToB ¥ UX JICMEHTOB; - mpouIIst KUCIIOPOTHOTO KOHBEpTEpa:
- TEXHUKOI HCIOJIb30BaHUS BEPXHEH YaCTH KOHCTPYKLIUH KHCIOPOJHOTO KOHBEPTEPa;
TEXHOJIOTHUECKHUX OTIEPaIlHi, HIDKHEH 4acTH KOHCTPYKIMHU KHCJIOPOJHOTO KOHBEPTEPa;
000py10BaHUsI, HOPMATUBHBIX U - pa3MelIEeHHUs JOHHBIX YCTPOWCTB B KOHBEPTEPAX KOMOWHHPOBAHHOM MTPOTYBKH.
METOJIMYECKHX MaTEPHaIOB MO - YCTpOHCTBA M pa3MENIeHHUs LEHTPOOEKHOTO KalIeyIOBUTEII.
TEXHOJIOTUYECKOH MOJIrOTOBKE
MPOU3BOJICTBA U MO 00ECTIEYCHHUIO
KauyecTBa BBIIIABIISIEMOH CTaIN
3HaTh NpaBHJIa TEXHUKH O0€3011aCHOCTH, XapaKTEepUCTHKA arjoMepaloHHOrO, JOMEHHOTO M CTAJCIVIaBMJIBHBIX 11€X0B (koimdecTBo U | [IpomsBoacTBeHHAas —
MPOU3BOJICTBEHHOH CaHUTAPHH, MPOU3BOIUTENEHOCTh METAJUTyPTUYECKUX arperaTroB, IUIaH [1€Xa, CXeMY TEXHOJIOTHYECKOTO Mpolecca, | MpeIUIIIoOMHas
MOKapHOH 0€30MaCHOCTH U HOPMBI OCHOBHBIE OTJICJICHUS 11€Xa, CXEMY IPY30IO0TOKOB) MpaKTHKa
OXpaHbl TpyJia [MonsiTue Ge30macHbIX YCIOBHHU Tpy/a.
Hopms! ipon3BocTBEHHOH 0€30MacHOCTH
OCHOBHBIE BPEIHOCTH M ONACHOCTH arjoMepanuoHHOT0, JOMEHHOTO U CTaJICTUIaBUIILHOTO ITPOM3BO/ICTB
ITpaBuia 6e30macHOM SKCIUTyaTallni METAJUTYPrUUecKoro 000py10BaHuUs
Ymerh MMPUMCEHATH HABBIKU UCIIOJIB30BAHUA Cxema YIpaBJICHUA LEXOM. TeXHUKO-9KOHOMHYECKHE TOKa3aTelIn nexa. HyTI/I YIydlI€HUusd TCXHUKO-

TEXHOJIOTHYCCKHUX onepaumﬁ,
000pymoBaHus, HOPMATHUBHBIX
MaTepuasoB 10 TEXHOJIOTHIECKON
MOATOTOBKE IPOU3BOICTBA, KAUECTBY,
CTaH/IAPTU3aLNH U CePTUPHUKALIIH
OCHOBHBIX THIIOB MaTepHalioB C y4ETOM
MPaBHJI TEXHUKH 0€3011acHOCTH,
MPOM3BOJICTBEHHOH CaHUTapHH,
MOYKapHOH 6€30MaCHOCTH ¥ HOPM OXPaHBI

HSKOHOMHYECKHUX MOKazaTeneil. [lepcreKTHBEI pa3BUTHS HeXa.

AHanmu3 ¥ OLIEHKA COCTOSHHS TEXHUKH 0€30IaCHOCTH TEXHOJIOTHYECKHX IPOIIECCOB
[TpnauHbl Opaka BEIITyCKaeMOM MPOIYKIH

MeTob 1 MEPOTIPHUSATHS 110 3aIIUTE OT HEraTHUBHBIX (PaKTOPOB ITPOM3BOICTBA
be3onacHble mpreMBbl IPH BBITIOJIHEHUH TIPOU3BOJICTBEHHBIX Pa0OT

Mertozbl 1 cpesicTBa oOecnedeHns: 6e30MacHOCTH IPONU3BOJICTBA




CTpyKTypHBII

[Tnanupyemble pe3yabTaThl 00yUCHUS

OlLIeHOYHbBIC cpeacrtea

CTpyKTYpHBIN DIIEMEHT

OJICMCHT 06pa30BaTeHBHOﬁ
KOMIICTCHIINH IporpaMMbl
Tpyaa
BJ'Ia)ICTL CIIOCOOHOCTEIO MPUMCHATH HAaBbIKU XapaKTCpUCTHKa BLIHYCKaeMOﬁ OpoaAYyKIIUN (MeTaJ'IJ'IypI‘I/IIIeCKI/Ie CBOICTBa JKCJIC30PYAHOI'O ChIPbA,

HCIIOJIB30BaHMS TEXHOIOTHUECKUX
orepanuii, 000pyI0BaHUs, HOPMATHBHBIX
Y METOJUYECKHX MaTepuasoB Mo
TEXHOJIOTHYECKOH MTOATOTOBKE
TIPOU3BOJICTBA, KAYECTRY,
CTaHIAPTHU3AINN U CePTUPUKAIIH
OCHOBHBIX THIIOB MAaTEPHAJIOB a TAaKXKe
HU3JEJINI HAa UX OCHOBE

Ka4yCCTBO JXHUIKOI'O MeTaJ'IJ'Ia). Texuuueckue YCJIOBUA U CTaHAAPTHI Ha BBIITYCKACMYI0 MPOAYKIUTO. CBs3b

C IPYTUMH LIEXaMH.
Omnpenenuts KauecTBo cis16a 1o MpeCTaBIeHHO GoTorpaduu
IR - e 3 Sy B

Ty TR e "*’;‘

OLeHNTh KauecTBO ChIpbs, onpenenuTs tun XKPC

Fe Mn | S P FeO | SiO, | ALO; | CaO '\gg HLILIL
5534 | 05 | 085 | 034 | 160 |1223| 165 | 206 |006| 280
6420 | 010 | 036 | 011 | 1740 | 205 | 090 | 460 |040| 300




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTYpHBI 2JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
IIK-13 roToBHOCTHIO OLIEHUBATH PUCKHU U ONMpeIeasTh Mephl N0 00ecneyeHHIo 6e30MaCHOCTH TEXHOJIOTHYeCKHX MPOLeccoB
3Harp METOIUYCCKNC, HOPMATUBHBIC 1 —  Puck kak Konu4yecTBeHHas OLEHKa omacHocTd. OCHOBHBIC MOJIOXKeHHs Teopun prucka. Konnenuus | besonacnocts
PYKOBOASIINE CTAHAAPTHI U IOKYMEHTHI B NPHEMIIEMOTO PUCKa KHU3HEIESATEITbHOCTH
00nacTi TEXHUKH 6€30MaCHOCTH, —  IlpuHnumms! obecriedeHnst 6€30MacHOCTH. MeTOoIBI M cpecTBa obecnedeHus O0e30MacHOCTH
NPOHM3BOJICTBCHHON CaHUTAPHH, —  Ilpuunab! ommOOK W HAPYIICHUH YeI0BEKa B IpoIiecce Tpyaa
MOKapHOH 0€30MaCHOCTH M OXPaHBI —  [IpoM3BOACTBEHHas Cpea U yCIOBUS TPy aa
Tpyna —  TsKeCTh M HAIPSKEHHOCTh TPYAA
—  OcHOBHBIE IPHYUHBI OPAXKEHHSI YEI0BEKa DIIEKTPHYECKUM TOKOM. J[eficTBIE TOKa Ha YesloBeKa
—  ®dakTopsl, ONpeeIIoIHe AeHCTBUE DIIEKTPHYECKOTO TOKA HAa OPraHU3M YeoBeKa
YmeTsb 00cy)aaTh croco0b! 3(PPEKTUBHOTO 3AJJAHHNE
pelieHus B 00J1aCTH B 001aCTH TEXHUKU 3amagaNel
06€30MacHOCTH, MPOU3BOICTBEHHOM [Tyctb, yrcno paboTaroNMX B XMMHUYECKO# mpombliiieHHocTH coctaBisieT 300 Toic. uen. Exxerogno Ha
caHuTapuu, HO)KapHOﬁ 0€30IaCHOCTH U MpeANpHUATUAX XHUMHYCCKOMU MMPOMBIINIJICHHOCTH B PE3YyJIbTAaTC HCCUACTHBIX CJIYy4YacB morubaer B Cpe€aHEM
OXpaHbl Tpy1a 150 gen. Onpenenute BETMUNHY HHINBHIYAILHOTO prcKa. [IpeBblmaeT au pacueTHOE 3HAYCHHUE
BEJINYMHY NPUEMJIEMOTO PUCKA ISl Pa3BUTHIX CTPaH.
Bagada Ne2
B HacesleHHOM IyHKTE B pe3ysbTare 3eMJIeTpsCeHns ObUI0 paspymieHo okoio 20% 3nanuil u3
KaMH$, TTOJTyIHIIN TIOBPEXICHUS C1a00il CTENeHN 5KeJle300€TOHHBIE U KUPITMYHBIE CTPOCHUSL.
Bompocsl.
- Ilpeamonoxute CHUITy TOTYKOB IPOU3OIIEIIETO 3eMICTPSICCHHUS.
- Kakue ceficMuueckre BOJHBI BOSHUKAIOT TIPH 3EMIIETPSICEHHSX U KAKOBBI KX OCOOEHHOCTH?
- YKaxute MEpONpHTHs 110 00eceueHnI0 0E30MacCHOCTH HACEIEHHS BO BPEMSI 3eMIICTPSICEHUSI
- VkakuTe NpOoPHUIAKTHYCCKHE MEPONPHATHS MO OOCCHeUeHHI0 OE30IacHOCTH HACEJICHHUS B
celicMOOIIacHbIX palioHax.
- Paccumrarh ypoBeHb puCKa pa3pylICHHs >KHIIOTO 3/IaHMs JUIS JaHHOM MECTHOCTH.
Bnanets Croco0amu OLIEHUBAHMSI 3HAYUMOCTH U KommiekcHble 3a1aHusi:

HpaKTH‘ICCKOﬁ OpU-roAHOCTH
IMOJYYCHHBIX PE3YJIbTATOB B 06J'IaCTI/I
TEXHUKHU 6C3OHaCHOCTI/I,
HpOI/ISBOHCTBGHHOﬁ CaHUTapuu,
non(apﬂoi/i 6C3OHaCHOCTI/I 1 OXpaHbI
Tpyna

3ananueNel

B 30 kM oT Balero nocTOsIHHOTO MeCTa XHUTEIbCTBA IPOU30IIIIIA aBapHsl HA XUMHYECKH OTTACHOM
oObekTe. Bo3Huka yrposa 3apakenus nmozeit u mectHoct AXOB (xsopom). Ompeaennte Nopsaok
JeficTBUiL.

3ananueNe2

ITo cucteme onosenienust PCYC Ob11 1osTydeH curHain 00 ormacHOCTH OOIIUPHOTO MOATOIUICHUS
TEPPUTOPUH B paifoHe BamIero NpokuBaHus. M3 cooOIIeHus MOHITHO, YTO Balll JOM HOMAAET B 30HY
noaToruieHus. OnpeaenuTe NOPsIOK NEHCTBUIN B CIOKHUBIIEHCS CHTYAITHH.




CTpyKTypHBIi [Tnanupyemsble pe3yabTaThl 00yYeHUs OueHOYHBIE CpesICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMITETEHIINU IPOrpamMMBbl
3HaTh - TEOPETUYECKHE OCHOBBI XUMHUYECKUX U | KOHTposIbHBIE BOIIPOCH! ATl CaMONIPOBEPKH: Ouznyeckast XUMUS
(PU3MKO-XMMUYECKHUX IPOLIECCOB, IIpomnmrocTpupyiiTe npuMeHeHHe 3akoHa ['ecca Ha mpuMepe peakuuii BoAsSHOro rasa, benna-byayapa, | nupomeramrypruaeckux
JIEXKAIIUX B OCHOBE METAUIYPTHYECKOTO | TOpEHUs yriepona. UeMm OIeHMBAETCs OKHCIHMTENbHBIE CBOMCTBAa ra3oBod (ha3pl? KakoBBI OCHOBHBIE | IPOLIECCOB
MPOU3BOJICTBA; KOMITOHEHTBl METAJUTyPrHIecKuX IUTakoB? KakoBBI 3KCIEPUMEHTAJIBHBIC OKA3aTElIbCTBA HOHHOTO
ctpoenus nurakos? Kakue peakyuy Ha3pIBalOT TOMOXUMHUYECKUMU?
Ymets BECTH HAYJIHYIO AUCKYCCHIO [0 BOIpocaM | 3afadu Uit CAMOCTOSITEIbHOTO PEIICHUS:
(hU3UKO - XUMHUIECKUX OCHOB 3agaga 1. Yuctslil mapranen HarpeBaroT qo temmnepaTtypsl 800 K B raszosoit ¢ase, comepxkamein 15%
METAJUTyPIrHYECKHUX TIPOLECCOB, CO2, 5% CO un 80% N2. Byzer nu nponCXOOUTh OKHCJICHHE MapraHia B 3THX ycJIoBHsAX? 3agada 2.
MIPOBOAUTH MaTEMATHUECKYIO Yucroe xene3o HarpesaroT 1o 1000 K B razosoii dase, comepxammeit 20% H20, 10% H2 u 70% N2.
MHTEPIPETALUIO MOTYIEHHBIX Byner nmm nmpoucXoanuTh OKHCIEHHE JKele3a B 9THX ycIoBUAX? B deM mposBiseTcs CymHOCTb IIEITHOTO
PE3yJIBTaTOB U ONpPENeIsTh Hanboee MeXaHU3Ma peaKkIuy TopeHus?
3Ha4YUMBble (PAKTOPBL.
Bnaners METOJIaMH TTPOTHO3UPOBAHUS 3ajaHue Ha pelIeHue 3a1a9 13 MPoeCcCHOHANBHON 00IacTH (IoMallHee HHANBUAYAIBHOE 3a1aHHE)
pe3yJIbTaTOB BO3ACHCTBUS Ha 3amaua 1. Ompenenute 3HaueHHE TeMIepaTypsl, npu koTopoit peaknus Cr203(t) + 3CO = 2Cr(tT) +
TEXHOJIOTUYECKHE NTPOLIECCHI B 3CO2 Oyner HaXOIUTHCS B PaBHOBECHH NpPH YCIOBHH, YTO B ra3oBoil cmecu H2-H20, orHolenue
METaJIIypIuH; BBIBUTATh TUIIOTE3bI U (H2/H20) = 10%,
yCTaHaBJIMBaTh TPAHUIIBI UX IpUMEHEHH. | 3amada 2. Yepes meub, B KOTOPOH HaXOIUTCS YUCTBIM HUKeNb, IIpu TeMiepaType 1500 K mpomyckaiot
cmeck razoB CO-CO2 mpu oOmiem nasnenun 1 arm. Kakoe HanbGonbinee conepxanre CO2 MOXET ObITh
B cMecr CO-CO2, 9ToOBI HE MPOUCXOIIIO OKICICHHE HUKEIS IPU YKa3aHHOW TeMIieparype?
3Hath - OCHOBHBIE METO/IbI UCCIIEIOBAHUH, 1. Ompenenennie 00IIETO COAEPIKAHUS YIIIepo/ia B CIIaBax. MeTo/ibl KOHTPOJIS U
MO3BOJIIOIINX OLIEHUBATh 2. OCHOBHBIE METO/]IBI OTIPEICIEHUS CEePhI aHaJIN3a BEIECTB
TEXHOJIOTHYECKHE PUCKH; 3. Omnpenenenue xpoma
- HKOJIOTUYECKHE TPOOIEMBI 4. orpezienieHe BaHAIMSA
MPOMBIIIICHHBIX PETHOHOB. 5. Onpenenenue gocdopa
6. AHanu3 U3BECTHSKA
7. IIpoMBbIILIIEHHBIE Ta3bl
8. PeakTHBEI M MaTepHAIBI AJIS TOTJIOLIEHUS T'a30B
9. ITAK 11 OCHOBHBIX BEIIECTB PEerHOHA
10. MeTo/1pI OYMCTKH MPOMBIIIUIEHHBIX BEIOPOCOB
YMmeth - BBIOMPATh 3P PEKTUBHBIC METOBI Ilpumepnsle npaxmuyeckue 3a0anus 011 IK3amena:

HCCJICIOBAaHUIA;

- OLICHUBATh Kau€CTBO MOCTYMNAIOLIET0
CBIpbs, TOTOBOM IIPOAYKLIHU;
-BBIACJISITH OCHOBHBIC HaHpaBHeHI/I}I
HCCJIECIOBAaHUI;

1. K HaBecke kap6onara HaTpus maccoi 0,1332 r npuminu 50,00 mut 0,09496M pacTBopa cosTHOM
KHCIIOTHI, M30BITOK KHUCIOTHI oTTUTpoBaiu 24,8 mut 0,1M pacTBopa TUAPOKCHIA HATPHS TI0 METHIIOBOMY
OpaHXeBOMY. Boiuucaume maccogyio oonio (%) unouggepenmuvix npumeceti 8 obpasye.

2. HaBecky criiaBa maccoii 0,1938 r pacTBOpHIIM B COJISIHOM KHCJIOTE W MarHHH 0Ca TN
runpodocdarom HaTpust B cpefie aMMoHHiTHOTO Oyhepa. Ocamok pactBopwiu B 50 M 0,1H pactBopa
COJISTHOHM KUCIIOTBI. MI30BITOK KUCIIOTHI OTTUTPOBAIIM C METHIIOBEIM OpaH)XEBbIM, U3pacxomoBas 18,00 mx
pacTtBopa ruapokcua Harpus ¢ Tutpom 0,0040 r/mi. Onpedenume maccosyio 000 MazHust 6 cnidge.

3. Hasecky uzBectHsika 0,1602 r pacTBOpWIN B COJISTHOW KUCIIOTE, MOCIE YEro KaJbLUNA OCaJAWIU B BUJIE
OKcaJlaTa KaJbIUs; MPOMBITHIA OCAJIOK PACTBOPWIH B pa30aBICHHON CEpHOW KHCIOTE M OTTUTPOBAIHU




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pazoBaTenbHOM
KOMIETEHIIUH IpOrpaMMBbl
20,75 MJ pacTBopa NepMaHTaHara Kajuusi, TUTP KOTOpOro 1o kapOooHarty kanbuus paseH 0,006020 r/mur.
Paccuurats MaccoBylo AOIIO KapOoHaTa Kanblusa B u3BecTHAKE. (OyeHumb Kauecmeo u3gecmHsaka ¢
MOUKU 3peHUsl NPEOIONCEHHO20 MEXHOI02UHECKO20 npoyecca,).
Bnanets - XUMHUYECKHMU U (PU3UKO-XUMUYECKHUMHU IIpumepHbIe TeMBbI pedepaToB 10 JHCHHUILIHHE
METOoJlaMH1 aHanu3a, ooecreynBaomuMy | 1. ClIeKTpOCKOITMYECKHEe METObI aHAJTMTHUECKOTO KOHTPOJISt (METOJIBI MOJIEKYJISIPHOM CHEKTPOCKOIINHY,
COBPEMCHHBIE TPEOOBAHNUS K METO/IbI ATOMHOH M SIAEPHOHN CIIEKTPOCKOINH, AaHATUTHIECKUH KOHTPOJIb METATTYPIrHYECKOTO CHIPbs)
6€3011acCHOCTH TEXHOJIOTUIECKUX 2. DJIEeKTpOXMMHUYECKHE METOABI AHATMTUYECKOTO KOHTPOIS (METOIBI, OCHOBAHHBIC HA JIICKTPOJIH3E,
MPOLIECCOB; BOJIETAMIIEPOMETPUYECKUE METOMBI AHAIN3A, MOTEHIIMOMETPUYECKUI aHaIN3, AHATUTUYECKUN KOHTPOJIb
- METOJIaM{ HICHTH()HUKAIIN CBIPbS TIPH IIPON3BOJICTBE IIMHKA, CBHHIIA U HUKEJIN)
METANTYPrHIeCKUX 0OBEKTOB,; 3. Xpomarorpadudecknii aHanu3 (OCHOBHBIE BHIBI XpoMarorpaduu, OCHOBBI XpoMmarorpadud,
- HaBBIKAMH U METOJaMH 0000IIEeHUS M3MEpeHNe KOHLEHTPAIMK NpPU IMOMOILIM XpOMarorpauyeckoro Meroja, OOJIACTH HCIOJIb30BaHUS
PE3yJIbTaTOB UCCIEIOBAHUM. Pa3IYHbIX BUJOB XpoMmaTtorpaduu)
4. Xpomartorpaduueckue MeToAbl aHaim3a. ['a3oBas xpomarorpadus (OCHOBHBIE Y3JbI HPUOOPOB,
KaueCTBEHHBIH M KOJWYECTBEHHBI aHanu3). AHamu3 3arps3HEHUN BO3JyXa METOIOM Ta30BOil
xpomarorpaduu. Vnentudukanus npumeceil. TokCHYHbIE BELeCTBa, anpeeisieMble METOIO0M Ta30BOil
Xxpomarorpapuu
5. AHamm3 3arps3HEHHI BO3AyXa METOIOM TOHKOCIOWHOW Xpomatorpadmuu (ko3¢ duimeHt
pacmpesneneHuss KOMIOHEHTOB M METOIBI €r0 OIpEeAeNeHHs B TOHKOCIONHOW Xpomarorpaduu;
0c0OCHHOCTH aHaJIM3a 3arps3HCHNH BO3AyXa METOIOM TOHKOCIOWHOH XpoMarorpadun)
3HaTh - OCHOBHBIE OIIPEJENCHHS] U TIOHATHS, Tectsr: Teopus, TexHONOTUsA U

HCTIONIBb3YEMBIE TIPH OIICHKE PHCKOB U
OTIpeNIeICHU N Mep Mo 00eCTICYCHUIO
0e30IMaCHOCTH TEXHOJIOTHH
OCYILIECTBIICHHS JOMEHHOTO MPOIIECCca;

- OCHOBHBIE METO/IbI HCCJIETOBAHUI 110
OIICHKE PUCKOB U OTPEICICHUIO Mep IS
obecrnieueHUs 0€30MaCHOCTH
OCYIIECTBJICHUS] JOMEHHOTO MPOIIeCCa;

- OmpeeICHHUS TTOHSATHIA 10 BIIIIIABKE
4yryHa B JOMCHHOM [€4H, Ha3bIBACT
XapaKTEPUCTHKH X013 JOMCHHOTO
mpoLecca;

- I[IUXTOBBIE MAaTepHallbl  JTOMEHHOMN
TUTABKH U MPABHJIA X UCIOJIh30BAHUS;

- OIpe/IeTICHUS PUCKOB H Mep 10
o0ecreyeHHI0 OE30MaCHOCTH MPOIIECCOB:
JIBIDKCHHUE [TMXTOBBIX MaTEPHUAJIOB IPH
3arpys3Ke B 11€4b, TOPEHUE TOTLINBA Y
(hypM TOMEHHOH TeYH, TETII00OMEH B

1. KoMmoHeHT ra3a, IMEIOMIANA MaKCHMaJIbHYIO CKOPOCTh MOJIEKYyIsipHOU auddy3uu (BapuaHTHI
otBetoB: CO, CO, H, Ny, HO).

2. Bugsl nud¢y3un ra3a-BOCCTAHOBUTEIS B IOMEHHOU ey MuQy3un (BapHaHTHI OTBETOB: BHEIITHSS
(oOBIYHAs), MOJEKYJIsIpHas (KHYICCHOBCKAs), aTOMHAsI, aKTHBUPOBAHHAS ).

3. OCHOBHOII MEXaHM3M BOCCTAaHOBJICHUS JKeJle3a U3 OKCUIOB B JOMEHHOU MeuH (BapuaHThl OTBETOB:
a7IcCOPOIIMOHHO-KAaTaTUTHYECKUHN, TUCOIIMAIIMOHHBIN, TAPOOKCHUIHBIH, TUCOIMAITUOHHO -
a7ICOPOIIMOHHBIN).

4. Pe>xuM BOCCTaHOBJICHHSI JKeJle€3a U3 OKCHJIOB TI0 JIMMUTHPYIONIEH CTaIuu SBIsIeTCsl (BapUAHTHI
OTBETOB: TU(P(PY3MOHHBIM; KHHETHUCCKUM; KHHETHUCCKUM NP HU3KHUX TeMIeparypax, 1uddy3noHHbIM
MPY BBICOKHUX TeMIiepaTypax; AudGy3HOHHBIM MIPH HU3KHUX TEMIIEPaTypax, KHHETHISCKUM MPH BHICOKUX
TeMIeparypax).

5. BiusiHue MOBBIMICHUS COICPIKAHMS JKelle3a B IUXTE Ha YICIbHBIN pacxo]] KOKCa B YCIOBUIX
JIOMEHHOH 1meun nudQy3un (BapruaHTHl OTBETOB: YBEIUUUBACTCS C POCTOM COJICPIKAHUS JKeje3a B IINXTE
JIO0 JOCTIDKCHHS PEJEIFHO JOIYCTHMOTO €r0 YPOBHS, 8 3aTE€M YMCHBIIAETCS; YMEHBIIIACTCS; OCTACTCS
MPUMEPHO MTOCTOSTHHO, YBEITUIUBACTCS ).

6. XUMHYECKHIA QIEMEHT WIIH COSIMHCHHE, BOCCTAHOBIICHIE KOTOPEIM TpeOyeT HANMEHBIIETO
KoimuecTBa Teria audy3un (BapuaHThl OTBETOB: BOIOpOA; MOHOOKcH yriepona (CO); yriuepon).

7. B IOMEHHOI IIeUYH 10 X0y ABMIKCHHS I'a3a MEPBBIM BOCCTAHOBIACTCS OKCH MU dy3un (BapHAHTHI
otBeToB: Fe,03; FeO; Fe;0,).

aBTOMaTHU3aluAa
JAOMCHHOTIO IIporecca
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KOMITETEHIINU IPOrpamMMBbl
JIOMEHHOH I1e4n, IBrkeHne marepuaioB B | 8. Koadduiment nepexona ¢pocdopa B MeTasu1 py BBIILIABKE MEPESIFHOTO YyTyHa (BapUaHThI
JIOMEHHOI IIeYH, IBIKEHHE ra30B B oreeros: 0,02 —0,08; 0,2-0,8; 0,5—0,7; okoso 1).
JIOMEHHOH 1e4YH, BOCCTAHOBIIEHUE U 9. Bug oxcuna MgO 1o BrusiHHIO Ha CBOICTBA IIJTaka (BapHaHTHI OTBETOB: HEUTPAJIbHEIN; aM(OTEPHEIIA;
(hopMupoBaHUe YyTyHA, IIABICHHE U KHCJIBII; OCHOBHOH).
NT1aK000pa3oBaHue.
Ymets - BBIOECIATE  HamOolee  3HAYUMBIC

COCTABJIAIOLINE PHCKOB © Mep IO
0€30MacHOCTH B TEXHOJIOTHHA JOMEHHOTO
npotecca;

- 00CyXIaTh CIOCOOBI 3(PPEKTHBHOTO
pelIeHust 3a1a4 0 OLIGHKE PHCKOB IpHU
MOBBIIICHUH NPOU3BOIUTENEHOCTH
JIOMEHHOW TI€4M, CHW)KEHHU YJEIBHOTO
pacxosma KOKca, YIy4IIEHHMH KadecTBa
YyryHa,  OOCCIEYEHHH  JUTUTEIBHON
CITYy)KOBI TICUH;

- pacrnio3HaBaTh 3(P(PEKTUBHOE pEIICHHE
oT He3((HEKTHBHOTO MPHU OLICHKE PUCKOB
U3MCHEHHST  TEXHOJOTHH  JOMECHHOMN
UIABKH;

- OOBACHATH (BBIBIATE U CTPOWTH)
TUIUYHBIE MOJIENH 3a/1a4, OTHOCSIIUXCS K
TEOPHH, TEXHOJOTMH M aBTOMAaTH3al[MU
JIOMEHHOT'O TIpoliecca, ¢ y4TOM PHCKOB U
Mep 1 oOecrieueHus: 6€30MacHOCTH;

-  TpPUMEHATh 3HaHHUS [0 TEOPHH,
TEXHOJIOTUH u aBTOMAaTH3alUU
JIOMEHHOT'O IIPOIIecca C OLEHKOI PUCKOB
U Mep [yt obecrieueHns: OE30MaCHOCTH B
npodeccroHabHO#M JIeSITENIbHOCTH;
UCIIONIb30BATh ux Ha
MEKANCIUIUIMHAPHOM YPOBHE;

- mpuoOpeTaTh 3HaHUS B 00JIACTH PUCKOB
W OMNpeNeicHUI0 Mep s oOecTiedeHUs
0e30macHOCTH  TPH  OCYIIECTBICHUHU
JIOMEHHOT'0 TIpoIiecca;

- KOPPEKTHO BBIPAXaTh U
apryMEeHTHPOBaHO 00OCHOBBIBATh
TIOJIOXKEHHS 110 OIIEHKE PHCKOB U

Ha cemunapax:

1. YnopaBneHnue pacmpeieneHneM Ha Ie4aX ¢ KOHYCHBIM, JIOTKOBBEIM H POTOPHBIM 3arpy309HBIM
YCTPOICTBOM.

2. TerutooOMeH B IOMEHHOM ITEYH.

[Ipu BbIMOJIHEHUH TOMAITHUX 3aJaHUM:

1. JIBmxeHne MaTepuajIoB B JTOMEHHON IeYH.

2. Iporiecchl BOCCTAaHOBJICHHUS B IOMEHHOM eYH U ()OPMHPOBAHUS YyTyHA.

3. [InaBnenue u mIaKO0OPa30BaHKUE B JOMEHHOU MeYH.




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa3oBaTebHOM
KOMITETEHITHU MPOrpPaMMBbI
OTpeIeTIEHUIO Mep JUTs 00eCeUeHUs
0€30MMaCHOCTH MPH U3JIOKEHUU TEOPHH,
TEXHOJIOTUH M aBTOMATHU3AI[HU
JIOMEHHOT'O MpoIlecca.
Bnaners - MPAKTHYECKUMU HABBIKAMHU OI[CHKU

PHCKOB U OIIPEACITICHUIO Mep IS
obecrieueHus1 6€30IaCHOCTH COBMECTHO C
TIOJIOKCHUSMH TEOPHH, TEXHOJIOTHH H
aBTOMATH3allid TOMEHHOTO IpoIiecca Ha
JIPYTUX OUCHUIUINHAX, Ha 3aHATHAX B
ayIUTOPUU U HA IIPAKTHUKE;

- crroco0aMu IEMOHCTPalluy YMEHHS
aHATU3UPOBATh CUTYAIIHIO MO OIICHKU
PHCKOB U ONPEACICHUIO MEP
6e30MacHOCTH TIPH U3MEHEHHU
TCXHOJIOTHYCCKUX HapaMeTpOB
JIOMEHHOH IIJIaBKH;

- METOJJAMH OTIPEICIICHHS yICITbHOTO
pacxoja KOKca u MPOU3BOIUTCIFHOCTH
JIOMEHHOMH ITe4H MIPH U3MCHEHUH YCIIOBHH
paboTHI C OLIEHKOW PHCKOB H
oTIpeNieIeHueM Mep U 00ecTIeYeHUs
0e30IacHOCTH;

- HaBBIKAMH 1 METOJIUKAMH 0000IIIEHHUS
pe3yabTaTOB PEIICHHUS,
3KCHCpHMeHTaJ’IBHOI71 JCATCIABHOCTU B
00J1aCTH TEXHOJIOIMH JTOMEHHOM IIABKH C
OIICHKO# PHCKOB U OMpEACICHUEM MEp
s o0ecrieueHust 0€30MacHOCTH,

- crroco0aMH OLIEHMBAaHUs 3HAYMMOCTH U
MPaKTUYECKON MPUTOJHOCTH
MOJYYCHHBIX PE3yIbTATOB IPH
MOJICJIMPOBAHUH JOMEHHOTO TIpoIiecca C
OIICHKO# PHCKOB U OMNPEACICHUEM MEP
Jst o0ecrieueHust 0€30MacHOCTH;,

- BOBMO>XHOCTBIO Me)K]lI/ICHI/Il'IJ'II/IHapHOFO
l'IpI/IMeHCHI/IH TeOpI/II/I, TCXHOJIOTUHN U
ABTOMATH3allMK TOMEHHOIO Ipoiecca ¢
OIICHKO# PHCKOB U ONPEACICHUEM MEp

[TyTéM BBINIOTHEHUS JTaOOPATOPHBIX padoT:
1. BrnusHMe ypoBHS 3aCBIIM U Ta30BOIO IIOTOKAa Ha YIJIBI OTKOCAa MAaTEpHUAloOB B MOJEIH
KOJIOUTHHMKA JOMEHHOU MEYH.
2. Nzyuenne BNMAHUS BHUJA IIUXTOBBIX MaTEpPHAIOB JOMEHHON IUIaBKM U MX PacHpeAcIeHUs 10
CEUEHHIO KOJIOIIHMKA Ha Fa30MpOHULIaeMOCTb.
3. V3ydeHne BIUSHUSA KPYITHOCTH M ()OPMBI MaTEpPHAJIOB Ha UX ra30MPOHUIIAEMOCTb.
4. PacrpeneneHre MaTepualloB IO OKPYKHOCTH B KOJOIIHMKOBOM IIPOCTPAaHCTBE JOMEHHOH
Hnevu.
5. Pacnpenenenue maTepranoB Ha KOJIOIIHUKE JOMEHHOM IeUH NPU 3arpy3Ke ¢ UCIOJIb30BaHUEM
TIOJABHMKHBIX TIIIUT.
6. JIBrmkeHre MaTepHalioB 1 ra3oB B ()ypMEHHBIX ouyarax JJOMEHHOW MeYH.
7. JlaBJieHUE IIKUXTHI HA )KUJKNAE IPOAYKTHI IIABKU.
8. M3y4yeHune cxofa ChIIIy4ero Marepuana 4epe3 OTBEpCTHe.
9. N3yuyenus TemaooOMeHa U BOCCTAHOBJICHUS B JOMEHHOH neun. M3yueHus rmiaBieHns u
IJJAKOOOpa30BaHMs B JOMEHHOH Ie4n




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUEHUs OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMITETEHITUH IPOrpaMMBbl

JUTst oOecreueHus: 0€30MacHOCTH;

- OCHOBHBIMH METOJIaMH HCCIICAOBAHUS B
001aCTH TEOPHH, TEXHOIOTHH H
aBTOMATH3allH OMEHHOTO IIpoIecca,
MPaKTUIECKAMHU YMCHHUSAMH F HAaBBIKAMHU
WX WCIIOJIB30BaHU C OLIEHKOW PHCKOB H
oTIpeNieIeHueM Mep Ui 00ecTiedeHUs
0€30IaCHOCTH;

- OCHOBHBIMHU MECTOAAaMHU peIHeHI/IH 3a1a4 B
005acTH TEOpUH, TEXHOJIOTUU U
aBTOMATH3allMyd JTOMEHHOTO IpoIiecca ¢
OIICHKO PHCKOB U OMpEACICHUEM MEp
JUTst oOecrieueHus: 0€30MaCHOCTH;

- IpoeCCHOHANBHBIM SI3BIKOM TEOPHH,
TEXHOJIOTHH M aBTOMATH3aLUH
JIOMEHHOTO TIpoIIecca, OLIEHKE PUCKOB U
OTIpeNIeIICHUIO Mep Ut 0OecTicueHHs
0€301IaCHOCTH;

- crroco0aMu COBEPIICHCTBOBAHUS
npodeccnoHaNbHBIX 3HAHUN U YMEHUI
HyTEM HCIIOJIB30BAHUA BO3MO)KHOCTeﬁ
MHQOPMALMOHHON Cpebl 10
HanpasJieHUu0 MeTtajyprus.

3Hatb — IPUHLMIIBI  OCHOBHBIX COBPEMEHHBIX IIpumepHbIe TEOPETUUECKUE BOIIPOCHI TexHonoruun
SKOJIOTUYHBIX TEXHOJIOTUYECKUX | —  YpaBHEHHUs IPECCOBAHUS IIOPOILIKOBOU
NIPOLIECCOB ITPOU3BOJACTBA IIOPOIIKOB —  3aKOHOMEPHOCTH M KMHETHKA CTIEKAHMSI CUCTEM B TIPUCYTCTBUH KUAKOH (Ha3bl METAJITypruu

—  OU3UKOXUMHS KEPMETOB.
— 3aBUCHUMOCTb MEXAaHUYECKHX CBOMCTB OT pa3Mepa YacTUIl M PACCTOSHHS MEXIY HUMHU

YMmers —BBIOMpPATh  PALMOHAIBHBIE  CIIOCOOBI IIpumepHbIe IPaKTUYECKUE 3aJaHUSA:
MPOM3BOJICTBA U 00PaOOTKH MOPOIIKOB 1. Onmcath MpeAcTaBICHHYIO TEXHOJIOTHIO

Mopolukosas MeTannyprus




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pa30BaTenbHON

KOMIIETCHIIUH IPOrpaMMbl
Bnaners — IPUHLUIIAMHU pa3paboTku u| — 3agaHus Ha pelIeHHe 3a/1a4 U3 MPoPecCHOHaNBHON 001acTH

IIPUMECHEHHUS sKoJiorndecku | 1. Onucarts nNpeacTaBIeHHYIO TEXHOJIOTHIO, 1aTh OLIEHKY 3KOJIOTHYECKOH 0€3011acHOCTH Ipoliecca

6e30macHbIX TCXHOJNIOTHYCCKUX | gl _L_

MIPOIIECCOB TPOU3BOCTBA M 0OPabOTKH il

[IOPOLIKOB B U '

e ruagen

3Hath — IIPAUYUHBI BO3MOXHBIX aBappr/'I HpI/IMepHLIe TCOPETUIYCCKHUE BOIMPOCHI K OK3aMCHY: :‘)KCHHyaTaHI/IH

JOMEHHOIO I@pouecca, InaHbl ux | — Ilepeuncnuts BUIBI PACCTPOUCTB XOJa JOMEHHOM IUIABKU. JNOMEHHBIX TIeUei

JIMKBUTALIAM; — Ilepeuncnuts BUJbI HAPYLIEHUS FA30PACIPEACICHUS B JOMEHHON MIEYH.

— B3aUMOCBSI3b pexuMa | — Bo3HuKHOBeHHe nepudepuilHOro xoja: NPHYHMHBI, NPU3HAKH, METOJbl MNPEAYNPEKACHHUS U
TEXHOJOTUYECKUX IIPOLIECCOB u YCTpaHEHUS.

Ka4ecTBa MPOYKTOB IIJIABKH;

—Mepsl 10 00ecHeYeHnIo 0e301acHOCTH
TEXHOJIOTUYECKOTO nporecca
MIPOM3BOJICTBA YyTyHa

— Bo3HHKHOBEHHE 0CEBOro X0Aa: MPUYHMHBL, IPU3HAKU, METObI IPEAYIPEKICHNS U YCTPAHEHHUS.

— Bo03HHMKHOBEHME KaHAJILHOIO X0Ja: IPUYUHBI, IPU3HAKH, METOABI IPEYTIPEKACHUS U yCTPAHEHUSL.

— Bo3HHKHOBEHME TOpAYEro X0Aa: MPUYHMHBL, IPU3HAKU, METObI IPEAYNPEKICHHS U YCTPAHEHHS.

— Bo03HHMKHOBEHHE XOJIOJHOTO X0/a: IPUYMHBI, IPU3HAKU, METOBI IPENYNPEKICHNS U YCTPAHEHUSL.

— Bo3HuKHOBEHHE TYroro xoza: NpUYMHbBI, IPU3HAKU, METOABI IPEAYNIPEXKIEHUSA U YCTPAHEHUSI.

— Bo3HMKHOBeHHME BEpXHErO IIOABHCAHWS: TPHUYMHBI, NPHU3HAKH, METOABl TNPERyNPEeKICHUI U
YCTpaHEHUsl.

— DBO3HUKHOBEHHME HIKHErO IIOJIBUCAHUS:
YCTpaHEHUsl.

—  3arpoMo’xJeHHe ropHa: MPUINHBI, TPU3HAKH, METOJIBI IPEAYIPEXKACHHUS U YCTPAHEHHS.

— IIpopsIB ropHa: NpUYUHBI, IPU3HAKY, METOABI IPETYNIPEKACHUS U YCTPAHEHHUSL.

—  HacTeiny: npu4yHbIL, OPU3HAKK, METO/IbI IPEAYNPEKICHHS U YCTPAHEHHUSI.

NPUYMHBL, NPU3HAKK, METOJbl MNPENAYNPEKACHUS U




CTpyKTYpHBIi [Tnanupyemble pe3yabTaThl 00yUCHUS OneHoYHbIE CPENICTBA CTpyKTYpHBIN DIIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIETEHINH IpOrpaMMBbl
— BzaumocBs3b TEMJIOBOTO COCTOSIHUSA JOMEHHOTO MIpoIiecca U KauecTBa MPOTyKTOB IUIaBKU.
—  Mepsl 0e30macHOTO BeICHUS PEMOHTHBIX padoT.
—  Mepsl 6€30macHOCTH NIPH YCTPAHEHUH HAPYIICHIH PaOOTHI JOMEHHBIX TIeUeH.
—  Mepsl 6€30I1acCHOCTH NIPH BHITIOJTHEHIH TOPHOBBIX PadoT.
Vmers — IIPUHUMATh TexHonornyeckue | IlpuMepHble NpakTUUECKUE 3aJaHUs HAa SK3aMEH:
pelLlICHusI, TMO3BOJISAIOIINE O00ECIeUnTh Ilo npencraBieHHBIM [uarpaMMaM ONPEAEIUTh TUIl pACCTPONUCTBA X0[a JOMEHHOM Neun. YKa3aTh
6e30MacHOCTh IOMEHHOTO MPOIecca; BpeMsI HACTYIUICHHUA paccTpoiicTBa. OMpeneuTh TEXHOIOTHIECKUE PEIICHIS IS YCTPaHSHHS
— OmpeeIATh BO3MOYKHOCTb PacCcTpONCTBa.
BO3HUKHOBEHUS HapyIICHUH B
TEXHOJIOTHIECKOM mporiecce
IIPOU3BOJICTBA UYT'YHa,
— IPUHUMATh TEXHOJIOTHYECKHUE PEIICHUT
NpH  BOSHUKHOBEHHH HADYIICHHH B Ilo mpencraBiIeHHBIM AUAarpaMMaM ONpPeeNIUTh TUII PacCTPOHCTBA X0a JOMEHHOM neun. YKa3aTh
TEeXHOJIOTHUYECKOM nporecce BpeMsl HaCTYIUICHUA paccTpoiicTBa. OnpenenuTh TEXHOJOTHUECKUE PeIICHUS AJIs YCTpaHeHUS
IIPOU3BOJICTBA YyI'yHa pfiil;gf)ﬁCTBa —
-3 ' 0
Io npexcTaBIeHHBIM AUAarpaMMaM ONIPEIEINTh THIT PACCTPOICTBA X0/1a IOMEHHOW e4H. YKa3aTbh
BpeMsI HaCTYyIIJIEHUs paccTpoiicTBa. ONpenenuTh TEXHOJIOTHIECKUE PEIICHHS ATl yCTPAHSHUS
paccTpoiicTBa
tﬂ . - coucps CO.
Bnaners — HAaBBIKAMH YCTpPaHEHWs HapylieHuit B | IIpuMepHBIE IpaKTHYECKHE 3aJaHUs K DK3aMEHY:

TEXHOJIOTUYECKOM rporuecce
NIPOU3BOJICTBA YYI'YHa;
— criocobamu OIIpeAeIICHUS

BO3HMKHOBEHMS aBapuil M HapyIICHHUH
JIOMEHHOT'0 TIpoLecca;

— METOJMKaMH JIMKBUIAIMN TIOCIIEICTBUI
aBapuii W HapylIEHUH JOMEHHOIO
mporecca;

— HaBbIKAMHU OOecTedeHus] 6e301MacHOCTH
TEXHOJIOTUYECKOTO mpouecca
IIPOMU3BOJICTBA UyT'yHa

Ilo npencraBieHHBIM JUarpaMmam OIPENEIUTh TUIl PACCTPOMCTBA X0/1a JOMEHHOI Ieuu. YKas3aTh
BpeMsl HaCTYIUICHHA paccTpoiicTBa. ONpenenuTh TEXHOJOTHUECKUE PEICHHS A1 YCTPAaHeHUS
paccTpoiicTBa
T B

ITo npencraBieHHbIM JuarpaMMaM ONpeAeSuTh TUIl PACCTPOMCTBA X0/1a IOMEHHOU Neur. YKa3aTh
BpeMSs HaCTYIUIeHHUs paccTpoiicTBa. OnpenenuTh TeEXHOJIOTMYECKUE PEIeHUs ISl YyCTpaHEeHUsI
paccTpoiicTBa




CTpyKTypHBII
3JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUCHUS

OlLIeHOYHbBIC cpeacrtea

CTpyKTYpHBIN DIIEMEHT
00pa3oBaTeNpHOU
MPOTrPaMMEBI

Ilo HpeL[CTaBHCHHOﬁ CXEM€ OMPCACIUTD TUTT BO3MOJKHOM aBapuy 1 METOAbI Oe3omacHoO
JIMKBHJJallUU €€ HOCHG}ICTBI/Iﬁ

ITo npexcTaBiIeHHOI CXeMe ONPEETUTh THIT BO3MOXKHOTO HapyLISH!Us JOMEHHOTO IIPOoIecca,
METO/IbI JINKBUJIAIIMH €T0 MOCIEICTBUI U Mepbl 0€30IIaCHOCTH MTPH JIMKBUIAIIMH TTOCIIECTBUI
aBapuu

[To npencraBieHHO AUarpaMMme ONpPeeIUTh TUIT BO3MOXKHOM aBapuH U METO/Ibl Oe30MmacHo i
JIMKBUJIALIUY €€ MOCIIECTBUI

Ilo Hpe)lCTaBJ'ICHHOﬁ AuarpaMme OoIpeACinTb TUIT BO3MOXKHOI aBapuur U METObL Oe3omacHoOMi

JIMKBUJIALIMU €€ MOCJIEICTBUN
/ usoes

ITo npencTaBiieHHOM TUarpaMMe ONPeAeTUTh TUIT BOZMOYKHON aBapUy U METObI O€30MMacHOM
JIMKBUOALIMH €€ TOCJIEACTBHI

3HaTh

— IPUYHHBI
JIOMEHHOTO
JINKBUJIALINH;

— B3aHMOCBS3b

BO3MOXHBIX
mpounecca,

aBapuii
IUTAHBl ~ UX

pexxuma

IIpumepHbIe TEOpETHUECKIE BOIIPOCHI K AK3aMEHY:!
—  Ilepeuncnurts BUIBI pacCTPONCTB X0/1a TOMEHHOH IIJIaBKH.
— [lepeuncnurts BUIBI HAPYIIEHUS ra30pacipeiesieHns] B JOMEHHOH I1e4n.
— BosnukHOBeHHMe mnepudepuiHOrO X0/a: NPUYUHBL, INPU3HAKH, METOABl TNPEeayNpeKICHUs

Mertobl KOHTPOJISE
JIOMEHHOT'0 Ipolecca




CTpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYeHUs OrneHouHBIE CpeACTBa CTpyKTypHBIH 3JIEMEHT
3JIEMEHT 00pazoBaTenbHOM
KOMIETEHIUU MIPOTrpaMMBbl
TEXHOJIOTUYECKUX IIPOLIECCOB u YCTpaHEHUs.
Ka4€CTBa NPOAYKTOB ILIABKHU — Bo3HukHOBEHHE 0CEBOT0 X0/1a: MPUUYHUHBI, MPU3HAKH, METO/IbI IPEAYNPEKACHUS U yCTPAHEHUSL.
— Bo3HuUKHOBEHHE KaHAIBHOIO X0Ja: IPUUINHBI, IPU3HAKH, METObI IPEAYIIPEKICHUS U YCTPAHEHUSL.
— Bo3HukHOBEHHE TOpsIUEro Xoa: NPUYHMHBI, IPU3HAKHU, METOIbI IPEAYNPEKACHUS U YCTPAHEHUSL.
— Bo3HuKHOBEHHE X0I0JHOIO X0a: IPUUIHNHBI, IPU3HAKH, METObI IPEAYIPEKIACHUS U YCTPAHEHUSL.
— Bo3HukHOBEHHE TYroro xoja: NpUYMHbI, IPU3HAKH, METOABI IPEAYNPEXKIECHUSA U YCTPAHEHUSL.
— Bo3HUKHOBEHHME BEpXHEr0 IOJABHMCAHUS: NPUYMHBI, NPU3HAKU, METOIbl MPEAYNPEXKIACHUS H
YCTpaHEHUs.
— BO3HHUKHOBEHHE HWKHEro TMOJBHUCAHMS: NPUYMHBI, MPU3HAKH, METOAbl MNPEAYNPEKICHUS U
YCTpaHEHUsI.
—  3arpoMoxJeHue TOpHa: MPUYMHBI, TPU3HAKU, METOBI IPEIYIPEKACHUS U YCTPAHSHHUS.
— IIpopsIB ropHa: IpUYUHBI, TPU3HAKKU, METObI IPEAYIPEKICHNUS U YCTPAHEHUS.
— HacTpuiu: npu4yuHbl, NpU3HAKUA, METOABI IPEAYNIPEKICHUS U YCTPAHECHMUS.
— B3aumocBs3b TEMIIOBOro COCTOSHUS JOMEHHOTO MPOLIECCA U KAYECTBA MPOIYKTOB MJIABKH.
Ymetb — OMpeeNsTh BO3MOHOCTE | [IpMMepHBIe IpakTHUeCKUe 3alaHus Ha 9K3aMEH:
BO3HHUKHOBEHHS HapyIICHHUH B | [lo npeacTaBieHHBIM TuarpaMMaM ONpeAeIuTb TUIl PACCTPOUCTBA X0Ja TOMEHHOM Neun. YKa3aTh
TEXHOJOTHYECKOM npoiiecce | BpeMs HacTyIJIeHUs paccTpoicTBa. OnpenennTh TEXHOJIOTHYECKUE PEIEHUs ISl yCTPaHEHUS
MIPOU3BOJICTBA UYI'YHa; paccTpoiicTBa.
— IPUHUMATh TEXHOJIOTMYECKHUE PELEHUS 3
IIpM BO3HUKHOBEHUWU HapyLIEHUH B
TEXHOJIOTUYECKOM mpouecce
IIPOU3BOJICTBA YyI'yHa
[To mpexacTaBieHHBIM TUarpaMmMaM ONpPeAeTUuTh TUIl PACCTPOMCTBA X0/a TOMEHHOMU Nevyu. YKa3aTh
BpeMsl HaCTYIUICHHA paccTpoiicTBa. ONpenenuTh TEXHOJOTHUECKUE PEICHHS A1 YCTPAaHeHUS
paccrpoiicTBa
e
ITo npencraBieHHBIM JuarpaMMaM ONpeAETUTb THUIl PACCTPOUCTBA X0a TOMEHHOM Neun. YKa3aTh
BpeMS HaCTYIUIeHUs paccTpoiicTBa. OnpenenuTh TEXHOIOITMUECKUE PEIEHUS ISl YCTPaHEeHUs
pacctpoiicTBa
o Mmemeune concpn
Bnanerts — HaBBIKAMH YCTpPaHeHWsI HapymieHuil B | [IpHMEpHBIC NPAKTUYECKUE 3aIaHUS K DK3aMEHY:

TCXHOJIOTUYCCKOM IIpo1ecce

Ilo npeacTaBiaeHHBIM AUarpaMMaM OIPEAEIIUTh TUIl PACCTPOMCTBA X0/1a IOMEHHOU MeYu. YKa3aTh




CTpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUCHUS OI1cHOYHBIE CPEICTBA CTpyKTypHBIH 3JIEMEHT
JJIEMEHT 00pazoBaTenbHOM
KOMIMETCHITHH MPOTrPaMMEBI

MIPOU3BOJICTBA UYT'YHa,

— criocobamu orpe/ieIeHUs
BO3HUKHOBEHHUSl aBapuil M HapyLIEHUH
JIOMEHHOT'O TIPOIIECCa;

— METOIUKAMU JIMKBUAAIMN TOCIEICTBHI
apapuili W HapyUEHUH JTOMEHHOTO
mporecca;

BpeMsI HACTYIUICHHS paccTpoiicTBa. OMpeeuTh TEXHOJIOTHUCCKUE PEIICHUS IS YCTPAHCHUS
paccTpoiicTBa

Ilo npeacraBieHHBIM AUarpaMmam OIPEAEIUTh TUIl PACCTPOMCTBA X0/1a JOMEHHOI Ieuy. YKas3aTh
BpeMsl HaCTYIUICHUA paccTpoiicTBa. OnpenenuTh TEXHOJOTHUECKUE PEICHUS )i YCTpaHeHUS
paccTpoiicTBa

Bpewn.v

ITo mpencTaBneHHOH cXeMe ONpeaeuTh THI BOSMOYKHOM aBapUU M METOIBI 0€30ITacCHON JINKBHIAINH €€
MOCJIEACTBUH

Ilo Hpe):[CTaBJ'IeHHOﬁ CXEMC ONIPCACIUTL TUII BO3MOXKXHOI'O HAPYIICHUS JOMEHHOT'O IpOoLecCa, MCETOJAbI
JIMKBHJAIUU €TI0 MOCJIECACTBUMN 1 MEPEBI 0€30IacHOCTH Ipyu JTMKBUJIANN MMOCICACTBUM aBapuu

ITo mpencraBneHHOM quarpaMMe OMPEJCITUTh THIT BO3MOXHOHN aBapHH U METOJIbI 0€30IacHOM
JIMKBHUJIAIMH €€ MOCIEICTBUI

ITo npencraBneHHOM quarpaMMe ONpPEACTUTh THIT BO3SMOXXHOHN aBapHy U METOJIbI 0€30TaCHOM
JIMKBHUJIAIMH €€ MOCJIEICTBUI




CrpykrypHblii | [lnanupyemsie pe3yabTaTsl 00ydeHHs OLeHOYHBIE CPEACTBA CTpYKTYpHBIii 37I€MEHT
JNIEMEHT 00pa3oBaTeIbHOM
KOMIETEHIIUH IPOrPaMMBI
ITo mpeacTaBICHHOI AUarpaMMe OMPEACITUTh THIT BO3MOKHOM aBaphK 1 METOIbI O€30MMacHoit
JIMKBUAALNH €€ [TOCICACTBUM
3HaTh - IPUYUHBI BO3MOKHBIX aBaprI Hepe‘II/ICHHTL MIPUYHHBI BO3MOKHBIX aBapI/Iﬁ JOMEHHOI'O U CTAJICTIJIABUJIBHOT'O IPOU3BOJICTB; HpOI/I?:BO}ICTBeHHaSI -
JIOMEHHOTO U CTaJICTIaBUIIBHOTO OGOOIIUTH B3aUMOCBS3b PEKMMA TEXHOJIOTHYECKUX MPOIIECCOB M KAYECTBA MPOIYKTOB ILIABKH; MpPaKTHKA 0
TPOU3BOJICTB; O3By4YHUTH MEPHI M0 OOECIICUCHIIO OE30ITACHOCTH TEXHOIOTHYECKHX TPOIIECCOB MPOU3BOJCTBA YyryHA | MOTYYCHHUIO
- B3aMMOCBA3b PEIKUMA TCXHOJIOT'MYCCKUX U CTaJIu HpO(i)eCCI/IOHaIHJHI)IX
NPOLIECCOB U KA4YECTBA IPOIYKTOB YMEHHH U OIbITa
TUIaBKY; npodeccHoHAIBLHOI
- MepBI 10 06ECIEUeHHUI0 6e30MacHOCTH JEATEIIBHOCTH
TEXHOJIOTUYESCKHUX IPOLECCOB
HPOM3BOACTBA UyI'YHA U CTAJIH.
VMmeTh - IPUHAMATh TEXHOJOTHIecKue peurerust, | CriocoOsl 6e30MacHBIX IIPUEMOB PaboTHI;
HO3BOJIIOLIIE 00ECIIeYnTh OE30IIaCHOCT | AHAIN3 TpPaBMaTH3Ma Ha POM3BOCTBE
JOMEHHOTO U CTANCIUIABIIBHOTO [MpuuunHbl Gpaka BEITYCKAEMOM MPOLYKIIHN
IPOHM3BOJICTB,; MeTobl ¥ MEPOIPHATHSL, IIPUMEHACMBIX [IPH BOZHUKHOBEHUU HAPYIICHHUI B TEXHOIOTHYECKIX
- OPEEIATH BO3MOXKHOCTD [poIIeccax MPOU3BOACTBA YyryHA U CTAH
BO3HUKHOBEHUS HAapyLICHUH B Meps! npeaynpex1eHUsl BOSHUKHOBEHUS HAPYIIEHUN B TEXHOJIOTHYECKUX IIPOLIECCax MPOU3BOICTBA
TEXHOJIOTMYECKUX Mponeccax qgyryHa v ctajin
IIPOU3BOJCTBA YyIr'yHa U CTAJIH,
- IPpUHUMATb TCXHOJIOTMYECKUE PCIICHUA
IIPY BOBHUKHOBEHUHU HApYyIICHUH B
TEXHOJIOTUYECKHX TIPOLeccax
HPOM3BOJICTBA YyI'YHA U CTAJIH.
Branets - HaBBIKamMHu obecriedenus 6e3omacHocTr | Camble pacpoCTpaHeHHbBIE CIydad TPaBMaTH3Ma Ha IPOH3BOICTBE
TEXHOJOTUYECKUX MPOLIECCOB [Mepeuncnuth METOABI OOECIICUYCHHUs OE30MACHOCTH TEXHUYECKHUX CPEICTB U TEXHOJIOTHUSCKUX
NPOU3BOJICTBA YYTYHA U CTAJIH; HPOLIECCOB
- METOZaMH TOBBILICHHs O€30IaCHOCTH
TEeXHUYECKUX CPEACTB U
TEXHOJOTMYECKUX MPOLIECCOB.
3Hath MepBbI [0 00ECTICYCHHI0 0€30MaCHOCTH [MousTHe Ge30MaCHBIX YCIOBUI TpyAa. [Tpou3BoOACTBEHHAS —
TEXHOJOTUYECKUX MPOLIECCOB HopMbl Ipou3BOCTBEHHOH 0€30MaCHOCTH NpeIINIIOMHAsT
OCHOBHBIE BPEJHOCTH M ONACHOCTH arJiOMepalioOHHOT0, JOMEHHOTO M CTANICIIABUIBHOIO MPOU3BOJICTB | IPAKTHKA




CTpyKTypHBII

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHouHBIE CpeACTBa

CTpyKTypHBIH 3JIEMEHT

JJIEMEHT 00pa30BaTenbHON
KOMITETEHIINU IPOrpamMMBbl
[TpaBuia 6e30macHOM HKCILTyaTallMH METAJLTYPIUYE€CKOro 000pyJOBaHHS
YmeTs OLICHMBATh PUCKH 10 00ECIICUCHHIO AHanu3 ¥ OIIEHKA COCTOSHUS TEXHUKH 0€30MaCHOCTH TEXHOJIOIMYECKHUX MPOLECCOB
0€301acHOCTH TEXHOJIOTHIECKUX [TpuuuHb Opaka BEIITyCKaeMOi NPOIYKIUH
IPOLIECCOB MeTo/1p1 ¥ MEPOIPHUSTHSI 10 3AIIUTE OT HETaTHBHBIX ()aKTOPOB NPOU3BOJICTBA
Brnaners Croco0amu OIpeAeIeHUs Mep 110 be3onacHble mpreMBbl IPH BBIIOJIHEHUN IPOU3BOJCTBEHHBIX Pa0OT

obecrneueHno 0e30macHOCTH
TEXHOJIOTHYECKHX MPOIIECCOB

MeTtonsl 1 CpCacCTBa obecreyeHust 6€30MaCHOCTH MMPpOU3BOJACTBA




