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OBHIEKYJIBTYPHBIE KOMINETEHIIUN

OK-1 — crtocoOHOCTRIO HCIOIE30BaTh OCHOBEI q)HJ'IOCO(l)CKI/IX 3HaHHI>'I, AHAJIU3UPOBATD INTaBHBIC 3TAIlbl U 3aKOHOMEPHOCTHU UCTOPUYCCKOT'O PA3BUTUSA AJId OCO3HAHUA COHH&HLHOﬁ
3HAYUMOCTH CBOCH JACATCIBHOCTHU

3HaTh

OCHOBHBIE COOBITHS,
MpoOJIeMbl,  TIEPUOIBL,
TEHJICHIIUX U OCOOEHHO-
CTH HUCTOPUYECKOTO
mporiecca

IK3ameHayuOHHbBIE 60NPOCHL:
Hctopus B cucteMe coluaabHO-TYMaHUTapHBIX HayK. OCHOBBI METOJIOJIOTMH HCTOPHUECKON HAYKH.
T'ocynapctBo u obmecTBo B IpeBHEM MUpe
CpenHeBeKOBbE KaK CTausl BCEMUPHOTO UCTOPHUYECKOTO IpoLecca
Pannee HOBOe BpeMsi: mepexo/ K HHAYCTpUAIbHOMY OOIIECTBY
Mup B XVIII — XIX Bekax: MONBITKH MOJICpHU3AIMN 1 TPOMBIIIIJICHHBIN IEPEBOPOT.
Mup B Hauane XX Beka. [lepBas MupoBas BoitHa.
Mup mexny AByMst MUPOBBIMH BOoMHaMu. BTopas MupoBast BoliHa
[TocneBoennoe ycrpoiictBo Mupa B 1946 — 1991 rr.
Muposoe coobiectBo Ha pyodexe XX - XXI| Bekos.
10 Jpesuepycckoe rocyaapctso B IX — XII BB.
11. Pycckue 3emiu B iepuoj pasapobienHocTr. bopsba pycckux 3eMelb ¢ HHO3eMHBIME 3aXBATINKAMH.
12. OGpasoBanue ¥ CTAHOBJIEHUE PYCCKOTO LEHTPAIU30BaHHOTO rocyaapcersa B XIV— nepsoit tpetn XVI
BB.
13. MBan I'po3HBIii: peOpMBI U ONIPUYHKHA.
14. CmytHoe Bpems B Poccumn.
15. Poccus B XVII B.
16. Pycckas kyisTypa B IX — XVII BB.
17. Tlpeo6pazoBanus TpaauuoHHOTO 0bIecTsa npu [lerpe |.
18. JiBopuiossie niepeBopoTsl. [Ipasnenue Exatepuns 1.
19. Poccus B nepBoii nosnosune XI1X B.
20. Poccust Bo Bropoii mososune XIX B.
21. Pycckas kyabrypa B XVIII — nagane XX BB.
22. TlepBas poccuiickast peosorust 1905-1907 rr. u ee mociiecTBUSL.
23. Poccus B 1917 1.

CoNoa~WDE

Hcropus
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24. Coupanuctuyeckas PEBOIIOIKSA U CTAHOBJIEHHE COBETCKOM BiacTH (OKTA0pL 1917 — mait 1918 rr.).

25. I'paxkqaHcKas BOWHA ¥ MHTEPBEHIHs B Poccuu. BOeHHbI KOMMYHH3M.

26. O6pasosanne CCCP 1922-1941 rr.

27. Buyrpennsist nomutrika CCCP 8 1920 — 1930-¢ rr.

28. CCCP B roapl Benukoit OTeuecTBEHHON BOWHEI.

29. CCCP B 1945-1964 rT.: 110C/IEBOCHHOE BOCCTAHOBJICHHE HAPOJHOTO XO3SMCTBA M MOIMBITKH PeOpMu-

pOBaHHUSL.

30. CCCP B 1965 — 1991 rr.

31. OcoGeHHOCTH Pa3BUTHsI COBETCKOM KYJIBTYPBI.

32. Buyrpennsis noautrka Poccuiickoit ®enepanun (1991 — 2000-¢ rr.)
Ymetb AHaTU3UPOBATH ITAITBI U Cocmasenenue ananiumuyeckKux maodauy ¢ 102uecKum 000CHo6aHuem

3aKOHOMEPHOCTU HUCTO-

pUYECKOro  Ipolrecca:
YCTaHaBIUBaTh XPOHO-
JIOTUYECKYIO  IIOCIENO-
BaTEIIbHOCTb, BBIABIATH
HPUYMHHO-

CIEICTBEHHBIE  CBS3H,

CpaBHUBATh HCTOpUYE-
ckue HakThl

1.2Oransl 06pa3zoBaHus U pa3BuTHs I peBHEPYCCKOTO TOCYIapcTBa

Oran

XapakTepuCTHKa dTana:

CYIITHOCTH, OCHOBHBIC COOBITHS

1 sTan

Bropas nonosuna 1X-X BB.

2 3Tan
Konen X - Xl BB.

3 stan

Konen X| — nepBas monoBu-

Ha XII B.

2. Ortanbl CMyTHI

Oran Jlata

XapakTep

OcCHOBHBIE COOBITHS

1 aram

2 3Tan

3 aran

3. IIporecc 3aKkpenonieHus KPEeCThsIH

Jara

JlokyMeHT

Pemenune
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1497 r. CyneOHuk
1550 CynebHuk
Hagamo 80-x rr. XVI B. VYka3

1597 1. VYka3

1607 r. VYnoxenne B. Ilyiickoro

1649 . CobopHoe YioxeHue

4. HNuuactus PoMaHOBEIX

Hms JlaTe! )KU3HU

Jatel npaBneHus

Kparkast xapakTepucTHKa [IPaBICHUS

5 TlepBrie aexpetsl CoBETCKOU

BJIaCTH

Hekper

Jata npussTus

CyniHocTtb

3HaueHue

6. DTansl rpaXJAHCKOW BOWHEI

Otan XPpOHOJIOTUYECKHE
pamMKHu

PaiioHs! 00eBBIX IENCTBUI

OCHOBHBIE COOBITUS

7. CpaBHUTENbHAS TAOIHMIIA TOJUTHKH «BOGHHOTO KOMMYyHH3May 1 HOIla:

[Tonoxenus «BoO€eHHBI KOMMYHU3M» HOII
T'onbr
enb
OCHOBHBIE MEPOIIPHUSITHS

[IpomblIITIEeHHOCTH
Cenbckoe X034HCTBO
Toprosns u puHAHCH
Cucrema ynpapieHuUs
TpynoBble OTHOIIEHUS

Hroru

8. Orans! Benukoit OTeuecTBEHHON BOWHBD)
Ortan | Jlatel | butBbl 1 cOOBITHS Hroru
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9. Dranbl nepecTporKm»

1 sTan 2 oTan

XPpOHOJIOTHYECKHUE PAMKH
OLeHKa cuTyauuu
Lens
Jlunepsl
OCHOBHBIE MEPOIPUSITHS

Pesynbrar

10. OcHoBHbIe dTankl BHewHeH nonutuku CCCP
[lepuon Henp u 3anaun OCHOBHEBIE COOBITHS PesynpraT
BHCHIHCH ITOJIMTUKH

2. Yemanosume XpoHo102uiecKyro noc1e006ameibHOCHb COObIMuIL:

1. YcranoBure XPOHOJIOTHYCCKYHO IMMOCJICAOBATCIIBHOCTD COOBITHIA:

1. m3nanne Manungecra «O napoBaHUU BOIBHOCTH U CBOOOABI BCEMY POCCUHCKOMY JBOPSIHCTBY»

2. mpoBeJieHHe TyOHOU peopMBI
3. cTpouTenbCeTBO OenokaMeHHOro MockoBckoro Kpemitst
4. uapctBoBanue bopuca ®enoposrya ['onyHoBa
2. Pactipenienute COOBITHSI IO IEPUOJAM COTJIACHO XPOHOJIOTHYECKON TOCIIEI0BATEIbHOCTH:
- B rpyminy A — coOBITHS, CBSI3aHHBIC ¢ TIpaBienneM [lapna I;
- B rpynny b — coObITHs, CBsI3aHHBIE C TTpaBiieHneM AJiekcanapa I
. OTpaHUYEHHE CBOOOABI KHUTONIeYaTaHuUs
. m3nanue Manudecra «O Tpex THEBHON OapIUHE
. obpasoBanue B Cankt-IleTepOypre TaitHoro oomectea «Cor03 criaceHHsD»
. IPUHATHE YHUBEPCUTETCKOI'O YCTaBa, PEIOCTaBUBILETO aBTOHOMHUIO YHUBEPCUTETaM
. yIpa3aTHEeHHEe JBOPSHCKUX cOOpaHHU B TYOEpHUSIX
. HayaJIO CO3aHMsI BOCHHBIX ITOCEIEHUI

o N B W
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I'pynma A I'pynna b
|
3. YcTaHOBUTE COOTBETCTBHE MEXIY TaTaMH U COOBITHUSMHU:
1.1989 A) oobseiienne CCCP Boiinbl SInoHuu
2. 1945 b) uznanne Ykaza 00 oTMEHE TETICCHBIX HaKa3aHUI
3. 1857 B) Havamo TMKBHAAIINA BOCHHBIX ITOCEICHUN
4.1863 I') mpoBenenue | crezna mHapogusix qemyratoB CCCP

) npunsatue CCCP B Jlury Hanui.
4. 3anumuTe mA(PHI COTIIACHO XPOHOJIOTHYECKOH IMOCIeq0BaTENbHOCTH COOBITHH:
1. npunsTre KoHCTUTYIINH «Pa3BUTOTO COLMANN3MAY,;
2. wznanue [Tocranosnennii LIK BKII(6), UK u CHK CCCP o 6opsbe ¢ Kynakamu;
3. mzpanue [locranosnenus LIK BKII(6) «O mpeogoneHny KylbTa JIMIHOCTH U €r0 TOCIEACTBUIN;
4. m3nanue Jlexpera 00 ycTaHOBIEHHH 8-4aCOBOTO pabOYero JIHS;
5. nposenenue X1X Bceecoto3noit mapTkoH(epeHH.
5. Pacnpenenute cOOBITHSI IO IEPHOaM COTJIIACHO XPOHOJOTHYECKOH MOCIIeI0BATEIbHOCTH:
- B rpynny A — coObITus, CBA3aHHbBIE ¢ paBieHueM MBana IV
- B rpynmy b — coObiTus, cBs3aHHbIe ¢ paBieHueM llerpa |
. ocHoBanue [lerepOypra
. IPOBEIEHNE OTIPUYHHUHBI
. M3aHue YKaza 0 IpecTONOHACIEANN
. yupexaenue CuHoma
. pasrpom JIuBoHCKOTO OpEcHA
. obpazoBanue «130paHHON pabD»

N0~ W~

I'pynma A I'pynna b

6. YcTaHOBUTE COOTBETCTBHE MCIKAY JaTaMUu U COOBITHSIMU:

1.1912r. A) m3nanne MaHudecTta 0 BEpOTEpIIUMOCTH U CBOOOIE Be-
2.1905 . poMCIIOBETaHuUS

3.1903 1. b) nposenenune Broporo cre3na PCIPII;

4.1907 r. B) Jlenckwuii pacctper;

I') arpapnas pedopma I1.A. Cronbinuna
/1) oTMeHa TTOYIITHOM TTO/TATH.
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7. PaHee Ipyrux mpou30nuio:
1. Hauano Bo3BeaeHUs bepauHCKON CTEHBI;
2. Kapubckuit kpusuc;
3. 3aIyCK IIepBOH B MUPE aTOMHOM 3IEKTPOCTAHIHH;
4. nmpoBenenne XXVI cvezna KIICC.

8. YKakuTe OTBET C MPaBUIIBHBIM COOTHOIIIEHHEM COOBITHS U TO/IA:
1. 1841 — uznanue «I'0poTOBOTO MONOKEHUSY;
2. 1919 — uznanue JlexkpeTa 0 JUKBUIAIMHA HETPAMOTHOCTH;
3. 1918 — co3manne BUK;
4. 1917 — nposenenne V Beepoccuiickoro cre3na CoBeTOB;
5. 1870 — 3anpenieHne NpoAaxu KPECThIH B PO3HHUILY.

9. Pacnipenenute coOBITHS 110 MEPUOAAM COTJIACHO XPOHOJIIOTHYECKOM TTOCIICI0BATEIbHOCTH:

- B rpyniy A — coOBITHS, CBSI3aHHBIE C MTpaBiieHueM lBana I,
- B rpynmy b — coObITHsl, cBsA3aHHBIE ¢ ipaBiIeHneM VBana |V:
. myremectBrue Adanacus Hukurnna B Uanuio;

. mpoBezeHre Crornasoro cobopa;

. CO3/IaHNE PUKA3HON CHCTEMBI;

. CO3BIB IIEPBOTO 3€MCKOTO co00pa;

. «CrosiHue Ha peke Yrpey;

. IpucoeArHeHnEe K MOCKBE I0r0-3amaHbIX PYCCKHUX 3€MEb.

OOk WK

['pynna A I'pynna b

10. CoorHecuTe COOBITHS M TOJBL:

1.1917 r. A) coznanue BpeMeHHOT0 IpaBUTENBCTBA;
2.1918r. b) xondnukt Ha KBXK/;
3.1922 . B) Hayano nepBoi MATUIETKU
4.1928r. I') co3bIB YupeauTeapHOro coopaHust
J) o6pazosanue CCCP

11. B XV Beke KHSOKHI:
1. Amutpwuii (JloHCKO);
2. Bacunmii Il (Temnsrit);
3. Usan |l (KpacHsiit);
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4. Bacumwii I11.
12. Ykaxure coOwiTue, npousomeamee 29 amnpens 1881 rona:
1. yapexxnerrne KpecThsiHCKOTO T03eMenbHOro OaHKa,
2. Bo3oOHOBIeHUE Co103a TPEX UMIIEPATOPOB.
3. m3nanue Manungecra «O HE3bI0JIEMOCTH CaMOICPKABUSY;
4. npunsitue [lonoxxeHust 06 00s13aT€NbHOM BBIKYIIE KPECThSIHCKUX HAJEIIOB.
13. CobsITHE, Tpon3omeamnee panee apyrux B 1917 roxy:
1. monnucanue Hukonaem |l B [IckoBe akTa 00 OTpeueHUH OT MPECTOIIA;
2. otkpertue penmapiaamenta;
3. mpoenenue IlepBoro Beepoccuiickoro che3na CoBeToB pabounx B CONTATCKUX fAemyTaToB B [leTpo-
rpaze;
4. Havasno «xJeOHbIX OyHTOBY» B [leTporpane;
5. oTMeHa cMepTHOU Ka3HU Ha PpoHTe.
14. YkaxxnTe BapUaHT OTBETA C PAaBUIHLHBIM COOTHOIIEHHEM (PaMIJINH U TOAA PYKOBOJCTBA CTPAHOM:

1. bpexnes JI.U. A) 1954 .
2. 'opbaues M.C. b) 1966 1.
3. Cranun U.B. B) 1969 .
4. Xpymes H.C. I 1974 r.
15. CooTHECHTE UMS U TOJ KHSKESHUS:

1. Urops A)970T.

2. Bnagumup Monomax b) 977 r.

3. Cesrocnas | B) 1113 .
4. Spononxk | ) 912r.

16. 3anummre nugpbl COTIACHO XPOHOIOTHYECKOH MOCIEI0BATEILHOCTH COOBITHI:
1. yupexnenne HenmpemeHHoro coBera
2. cpaxxeHue moja AycTepiuneM
3. 3axiroueHue TUIIB3UTCKOTO MUpa
4. mpeobpazoBanue «Coro3a criaceHus» B «Coro3 6J1aroAeHCTBUD)
5. 3amena Koncrutynmu Lapctsa [lonpeckoro «OpraHun4eckuM CTaTyTOM»
17. Pacnpenenute coOBITHS 110 NIEPHUOJIAM COTJIACHO XPOHOJIOTHYECKOH MOCIEeA0BATEILHOCTH:
- B rpyniy A — coObITHS, CBSI3aHHBIE C MTpaBiieHueM [lapna |;
- B rpynny b — coObiThs, cBsizaHHbIe ¢ TpaBieHneM Exatepuns |l
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. M31aHKMe YKa3a O 3alpEILEHUN BBO3a BCEX HHOCTPAHHBIX KHMT,

. n3nanue JKaaoBaHHOM rpaMOTHI IBOPSIHCTBY;

. 3aIIpeT NPOJaBaTh KPECThsIH 0€3 3€MJIU C ayKLMOHOB;

. Boccranue E.W. Ilyrauesa;

. CEKYJISIpU3als LEPKOBHBIX U MOHACTBIPCKUX 3EMENb;

. 3aIPeT OTCYTCTBUsI HA CIy0€ IBOpSIH, MPUIIMCAHHBIX K I'BapJIEHCKUM HOJIKaM.

o Ul W —

I'pynna A I'pynna b

18. CooTHecute cOOBITHE U TOLI:
1. m3nanwe Yxasa Ilpesumenta PCOCP o npuocranoB-  A) 1990 .
nennn aestensHoct KIICC Ha Teppuropun Poccun b) 1996 .
2. npoBenenue BoiOOopoB B Coer Deneparuu u [ocy-  B) 1989 .
JapCcTBEHHYIO J[yMy epBOro co3biBa )1991r.
3. uzbpanne M.C. ['opbauesa [Ipesunentom CCCP ) 1993 1.
4. mpunsitue Poccun B unens! Coera EBporns

19. Opranusanus, co3iaHHas paHee IpYyTrHx:
1. «Coro3 60pHOBI 32 0OCBOOOXKICHHE paboUero Kiiaccay;
2. «CeBepHBIH COI03 PYCCKUX paboUImxy;
3. «3eMJIs 1 BOJISY;
4. «OcBOOOXKACHHE TPYIa».

20. 3anumuTe TUPHI COTIIACHO XPOHOIOTUYECKOH MOCIIeI0BATENLHOCTH COOBITHIA:
1. «Jlemoroe nmobowuie» Ha Uyackom o3epe;
2. CTpOUTENBLCTBO OestokaMeHHOro MockoBckoro Kpemis;
3. kaspkenne Bacumus | JIMutpresnya,
4. xaspxenue Arppest FOpeesnua (boromo0ckoro);
5. cpe3n kus3el B JIiobeye.

Bnangets

HaBrikamMu Bocmpowmsse-
JCHHUS OCHOBHBIX HCTO-
PHYECKUX COOBITHIA, BbI-
paxatb 1 00OCHOBBIBATH
CBOIO TO3WLHIO IO BO-
mpocaM,  KacarloU[HMCs

1. Iloozomoeums 3cce no memam, NOCEAUIEHHBIM MOYKAM OuypKayuu é ucmopuu

B cxaroii popme onricaTh OCHOBHBIC IIENH U 3aJIJa4H TEMBI, OTPa3UTh HanOOJIee CyIIeCTBEHHbIC (DaKThI
" BBIABJICHHBIC 3aKOHOMCPHOCTHU pa6OTI)I; CJICA0BaTh XPOHOJOTMU UCTOPHUUCCKUX COOBITHIA. KpaTKO uc-
M0JIb30BaTh OCHOBHBIE ONPEJENIEHUS W HCTOPUYECKYI0 TepMuHONIOTHI0. OOHAapyKWBaTh MPUYUHHO-
CJICJICTBCHHBIE CBS3W M HKCIIOJIb30BaTh MPHUHIUI HCTOPU3Ma B XapaKTEPUCTHKE COIMAIBHBIX SBICHUH.
Tekct JOJIDKCH 6LITB CBSA3HBIM, CTWJIb U3JIOXKCHHUA KOMIIAKTHBIM M JWHAMWYHBIM. Tekcr JOJIZKEH OBITH JIa-
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LEHHOCTHOIO  OTHOMIE-
HUS K HUCTOPUUYECKOMY
MPOLLIIOMY

KOHHMYEH U TOYEH, CBOOOEH OT BTOPOCTENICHHBIX AeTale, TuIHuX coB. CyMMHUpPOBATh IPEAEIbHO TOYHO
u nHQOopMaTUBHO HanboJiee BaKHbIE PE3yIbTaThl Pa0OTHI

2. Boipazume u 000cHylinme c6010 NO3UUUIO RO NPOOIEMHBIM 60RPOCAM UCHIOPUUECKO20 PAZGUMUS
Poccuu:

2.1 Touku 3peHusl 10 BOIPOCY O MPOUCXOKICHUU J[peBHEPYCCKOT0 rocyapcTna:

A) JlpeBHepycckoe TocyJapcTBO BO3HUKIIO B Pe3y/lbTaTe CKJIaJIbIBaHUS BHYTPEHHHUX MPEINOCHUIOK:
pa3BUTHE OOIECTBA, COIMATBHBIX U XO3SMCTBEHHBIX CIBUTOB.

b) N'ocynmapcTBenHOCTS OBLTa IpUHECeHa HA Pych u3BHe.

VYKaxkuTe, Kak Ha3bIBalOTCS 3TU TEOPHUH, HA30BUTE UX CTOPOHHMKOB. Kakas M3 Ha3BaHHBIX TOYEK 3pe-
HUS BaM MpeJcTaBisieTcs: Oojee mpennoYTHTeNbHON U yoenuTenbHoi. [IpuBenure He MeHee TpeX (akToB,
MOJIOKEHUH, KOTOPBIE MOTYT CIIY>KUTh apT'yMEHTaMH, TOATBEP K IAIOIUMH N30paHHYIO BAMHU TOUKY 3PCHHS.

2.2 B uem Bl BuiMTE MOJIOKHUTEIBHBIC U OTPUIIATEIBLHBIC CTOPOHBI MOJUTHIECKOM Pa3apo0ICeHHOCTH
Pycu?

2.3 B ucropuorpaduu OlieHKa MOHI0JI0-TATAPCKOr0 Ura HeoJHO3Ha4YHa. Ha3oBuTe pasHbie TOUKH 3pe-
HUS Ha €ro BIMSHHUE Ha pa3BUTHE pyccKoro rocyaapcrsa. Kakas u3 uux Bam kaxercst 6ojee 000CHOBaH-
Hoit? [louemy?

2.4 KakoBa ouenka Cmytel B ucropuorpapun? Kakas u3 Hux Bam kaxercs Oonee 000CHOBaHHOM?
[Touemy?

2.5 UBan 'posusiit — pedopmarop Poccun unm cymaciieqmuii Tupan? MoXXHO JI Ha3BaTh ONPHYHH-
Hy pedopmoii? YUeMm oHa OTIIMHAETCs OT BceX Ipyrux npeodpazosanuii Msana 1V? B yem Brl BunuTe Heco-
OTBETCTBUE MexXay pedopmamu MBana ['po3HOro u miaueBHBIM COCTOsSIHMEM Poccuu K KOHITY €ro napcTBo-
BaHUsA?

2.6 B oueHKe NpeArnochUIOK METPOBCKUX pedopM B JIHTEpaType CYLIECTBYET ABE OCHOBHBIE TOUKU
3pEHUsL.

1). [letp HapyIIMI €CTECTBEHHBIN X0/ PYCCKOW HCTOPUH, HICKYCCTBEHHO MPUBHECS €BPOIIEHCKIE 00-
paslbl B )KOHOMUKY, [IOJIMTUKY, KYJIbTYPY.
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2). IlpeoOpazoBanus ObLTH MOATOTOBICHBI BCEM MPEIIISCTBYIOMIMM X0I0M UCTOPUYECKOTO Pa3BUTHUS
CTpaHbl ¥ HE O3HAYaNIM PAJAUKAIBHOTO Pa3pblBa C MPOILIBIM, a JIUIIb YCKOPUIM MPOLECCHl, HAYaBIINECS B
XVII B.

Kakas u3 Hux sBisiercs Oonee o6ocHoBaHHOM ¢ Bameii Touku 3penns? CBoil BBIBOJ apryMeHTHPYH-
T€.

2.7 B oneHke ncropudeckoro 3HaueHuss KpectbsaHckoil BoiHBI oa mpeasoantenbctBoM E. Ilyrauesa
CYIICCTBYIOT ABa IMOJJAPHBIX MHCHUS.

1). KitaccoBast 60pr0a KpecThIHCTBA - 3TO (PaKTOpP COIHAIEHOTO Tporpecca B peoJabHOM 00IIecT-
Be. ConpanbHast akTHBHOCTh KPECThSIH COJCHCTBOBaNA OypKya3HOMY Pa3BHTHIO O0IECTBa

2). KpecthsiHckas BoiiHa, M3HaYaJIbHO OOpEUCHHAs Ha HEyaady, OTIYTHYJIA POCCUHCKUX pedopMaTo-
POB M yCHIMJIA MO3MLIHU KOHCEPBATOPOB. DTO HA JOJITHE TOABI 3aTOPMO3HIIO COLMAIbHO-?)KOHOMHYECKOE
pasBUTHE CTPaHBI, CIIOCOOCTBOBAJIO TEHACHIUH K YCTAHOBJIECHUIO BOCHHO-TIOJIULEHCKOTo pexumMa B Poccun.

Kakas u3 onieHok, Ha Baun B3risia, siBisieTcs 6onee 000CHOBaHHOM?

2.8 Uctopuk A. MUHAKOB CUMTAET, YTO BBICTYIIJICHUE XKe JIEKaOPHCTOB HE TOJIBKO HE MOCIOCOOCTBO-
BaJIO MPOBECHUIO peOPM MO KPECTHIHCKOMY BOIIPOCY, HO, HAMPOTHB, 3ame o ee: «Mmnepatop [asen
| cran obsieryath NOJIOXKEHUE KPECThSIH; B IIpaBJeHue Asekcanapa | ynpa3gHeHne KpernocTHONW 3aBUCHMO-
CTH IMIMPOKO 00CYyX1anoch Ha BbicoyaiiiieM ypoBHe. [locne coObituit Ha Cenarckoil miomany padbora Haj
MPOEKTaMU 110 OTMEHE KPEMOCTHOTO MpaBa Oblia MpeaesbHO 3aceKpedeHa. J[ekaOpucThl OCIOKHHIIH JaH-
HBIH MPOIECC U CYIIECTBEHHO 3aTOPMO3UIIN €T0, IOCKOJIbKY PyCCKas TOCyJapCTBEHHAs, CaMOJepKaBHAas
BJIACTh C 3TOI'0 MOMEHTA BBIHYKJCHA ObljIa IEHCTBOBATH KPaifHE OCTOPOIKHON.

Kax Bl oTHOCHTECH K TaKO# TOUYKE 3peHus?

2.9 B oredecTBEHHOI MCTOPUYECKOH JIMTEpAType €CTh HECKOJIBKO TOUEK 3PEHHMSI Ha XapakTep U pe-
3yJbTaThl U3MEHEHUN, TTPOU3OIIEANINX B PoccuiickoM rocyapcTBe B XoJie IEPBOMl PyCCKOW PEBOIIOLIUU
1905 — 1907 rr. HazoBuTe 3TH TOUKH 3peHUs, Kakas u3 HUX BaMm kaxercs 6osee ooocHoBaHHO#? [Touemy?

2.10 KaxoBsl mocTkeHHe 1 TIpobIeMBbl Iepro/ia iepecTpoiiku ¢ Bameit Touku 3peHus?

2.11 Yro sBnsieTCs rI1aBHBIM HAIMOHAIBLHBIM MpHopuTeTOM Poccru Ha coBpeMeHHOM JTare ¢ Barreit
ToukH 3peHusi? CBoil oTBeT 000CHYHTE.




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie 0 5 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Henourbie cpeocmea 006pazoeamenbHol
u npocpammbl
3HaTh OcHoBHble  (unocod- | Ilepeuens meopemuueckux 60nPoOCco8 K IK3AMeny:
Ckue Kateropuu W cme- | 1. YenoBek u Mup Kak JBE YHUKaIbHbIC CHCTEMbI. DUI0CO(CKHii cpe3 MPOoOIeMbl YeIOBEKa B €0 MHPOBO3-
MUKy MX MOHUMAHMS | 3pEHYECKHMX XapAKTEPHCTUKAX.
B PasIMYHbIX MCTOPUYE- | 2, BBITUHHOCTH MUPA KAK OCHOBA JIOTUKH €r0 TIOHMMAHHSL.
CKHX THIAX QUIOCOPHH | 3, Penurus kax peleHne BeYHBIX BOMPOCOB ObITHsA. [IpobiemMa cOOTHOMICHNS YHUKAIIEHOTO, EAMHIYHOTO U
1 aBTOPCKMUX TOAXONAX. | [joBTOPSIOIIETOCs, OOIIETO.
OCHOBHbIC HANPABICHAS | 4 JyspcTeHuys U GbITHE YeIOBEKA.
Gunocodun u pasmuins | g PasymHOCTh yenoBeka u OCHOBHBIE (hritocodekue mpodmeMbl. KoHeUHOCTH CyIiecTBOBaHUS U TTpodiieMa
urocopekux mWKOT B | g CMepTHS TyIIH.
KOHTCKCTC HCTOPHH. | g Crienurka conocraBiieHHs CO3epLUATENLHON, MATEPHATTUCTUIECKOM, UICATUCTUIECKON U HayYHOH KapTHH
OcHOBHbIE HaIlpaBJICHUS MHDa
I;OBpeMeHEEEGHeMaTHKy 7. BO3HMKHOBCHHE AUATEKTHICCKOMN MPOOIEMBI Pa3BUTHsL M3 METAQU3HUECKOTO MOHUMAHHS MUPA.
bunocodun 8. OcobGeHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOTO M3MEPEHHUS YEIOBEKA U KPU3KC I'YMaHU3Ma.
9. Tlo3HaHWe Kak MyTh IBUKCHHS K HCTHHE W OCHOBA OPHEHTAIINH B MHPE.
10.Yenorek kak npoussosiiee cynectBo. OCOOEHHOCTH 00bEKTHBHBIX 3aKOHOB Pa3BUTHS YEJIOBEKA.
11.EcrectBennas npupoja co3Hanus. MaeansHoe kak popma HHGOPMALMOHHOTO OTPasKEHHUSI. Gunocodpust
12. Paznuuue eBpONENHCcKOro U BOCTOYHOTO MEHTAIIUTETA KAK OCHOBA PA3HBIX HUBUIM3AIIMOHHBIX My TEH.
13. ®enomen Pobunsona, Mayriu u nmpobieMa corpansHoro. O6ImecTBo.
14.3konoruveckne prcKH TI00ATH3UPOBAHHOTO Mupa. ConranbHble PUCKH KOMMYHHKAIHOHHOTO O0IIECTRa.
15.TIpo6ieMbl COOTHOIICHHUS KYIbTYPbI M [IHBIIH3AIAH.
16. CyGcTaHnroHaabHOCTh Kak IpoblieMa MpeiebHOCTH MUpa. MHOroo0pasue mox0/10B K aHaJIN3y [EeT0CT-
HOCTH MHUDA.
Ymethb PackpeiBaTth cMmbICH BbI- | IIpumephsie npakmuueckue 3a0anus 01 IK3ameHa:

IBUTaeMbIX HJICH, KOp-
PEKTHO BBIpaXKaTh M ap-
TYMEHTHPOBAaHHO 000c-
HOBBIBATH IIOJIOKECHU A
npeaMeTHod — obiactu
3Hanus. IlpeacraBnars
paccMarpuBaeMeie  (pu-
nocodckue mpobdaeMbl B

IIpounTaiite 1 NPOKOMMEHTHPYNUTE BBICKA3bIBAHUS, arPyMEHTHUPYHUTE CBOW OTBET.

1. «M3 HUUEro HUUTO HE MOXET BO3SHUKHYTh, HU OJIHA BEIIb HE MOXET MPEBPATUTHCS B HUYTO» (LleMOKpUT).
CraykuBaeTCst JIM COBPEMEHHBIH YelloBeK ¢ pobiieMoi ObiTusi? O0NaiaeT 1 BUPTYalbHOCTh ObITHEM?

2. AGcomoTHOEe OOJBITMHCTBO UCTOPHUKOB CUUTAET, 4TO npHucoenuHenne Hoeropoga k MockoBckoli Pycu siB-
JISJIOCH MIPOIPECCUBHBIM SIBJIEHHEM: CO3/IaBANOCH LIEHTPAIM30BAaHHOE PYCCKOE TOCYyIapCTBO, U BCE CIIABSHCKUE
3eMJIM HaJ10 ObII0 00beANHUTH. C 3TUM MOXKHO coryiacuThesl. Ho Beib 0IHOBpEMEHHO ¢ TeM Obljla MOXOPOHEHa
pecrmyOInKaHCKas MOZEIb MPaBIEHUS — BaXKHEHIee TEMOKPATUIECKOe JOCTHIKEHNE B PYCCKUX KHSDKECTBAX M
3emiisix. Kak cooTHOCHTCS 00111ee M YHHKaJIbHOE B KH3HU COBPEMEHHOTO YesoBeKa?
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KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
pa3BUTHH. 3. «YToOBI HE TOBOPHIIN MIECCUMHUCTHI, 36MJISI BCE )K€ COBEPILEHHO MPEKpacHa, a Mo/ JIYHOIO M MPOCTO HETo-
CpaBHuBaTh paziauynsle | Bropuma» (M.Bynrakos). Pazym — 310 Benmuaiimee 6iaro uiu Benuyaiuiiee NpoKIsTHE YeToBeKa?
¢unocodckne Koumer- | 4. «Beskuit TpyIAIIMiics HAXOIUTCS B COCTOSHUN BOWHBI C MacCOil M HEOIaroyKenaTeNieH K He B CHITY JIMYHO-
UMM TI0 KOHKPETHOH | ro mHTepeca. Bpad jkemaeT cBouM corpaxkiaHaM IO0OpPBIX JTHXOPaIoK, a TIOBEPEHHBIH JOOPBIX THKO B KaxI0H
npobieme. ceMbe. ApXUTEKTOpY HYXKEH J0OpHIH Mmokap, KOTOPBIM MpeBpaTui Obl B menel JoOpylo 4acTh Topoja, a cTe-
YMeTh OTMETUTHh Npak- | KOJBIIUK JKeJIaeT JoOporo rpana, KOTOpelid pa3dun Obl Bce crekna. IIopTHOMH, camoXHUK KenaroT myOnuke
THYECKYIO LIEHHOCTH | TOJIBKO MaTEepHil HEMPOYHOH OKPacKH M 0OyBH M3 IJIOXOH KOKHU C T€M, YTOOBI U3 W3HAIIKBAIN BTPOE OOJIbIIE,
onpeaenacHHbIX  (uio- | paau 6iara roproeiany (I1.dypee) O kakoii 00IIECTBEHO-3KOHOMUYECKOM (opMaIiuu uaeT peub? 3MeHumch
copCKMX TIOJOXEHHWH U | I HAMEPEHHSI COBPEMEHHOTO denoBeka? UeM BBI3BaHBI 3TH HAMEPEHUS — «IYPHOID MIPUPOION YeTOBeKa MITH
BBISIBUTH OCHOBAHHUS Ha | 0OBEKTUBHBIMH 3aKOHAMHU HUCTOPHUU?
KOTOPBIX cTpouTcs (- | 5. «Xpomoii ClyTHUK MOKET 000THATh CKaKyHa Ha JIOIIA/AW, eciii 3HaeT Kyna untm» (P.bakon) Uro 3to o3Ha-
nocodekas koHuenuus | yaet? Kakue npoOaeMbl B )KU3HH COBPEMEHHOT'O UeJIOBEKa BO3HUKAIOT NPU ONPEACICHUH TaKOTo MyTH?
WJIM CUCTeMa 6. «Eciu Ob1 MaTepus Hee Obl1a ObI BEYHOH, JaBHO ObI BECH CYIIECTBYIOIINN MUP COBEPIICHHO B HUYTO TIpe-
Bparmics (croparot aposa)» (Jlykpemmii Kap). CBoOomeH i COBpeMEHHBIN 4eNoBeK OT cyOcTaHImu? Moxer
T HE3HAHKE O €€ CYIIECTBOBAHUH CITY)KUTh apryMEHTOM €€ HEeHYXHOCTH?
7. «MIHOT A JTydIIHiA CTTOCO0 MOTYOUTH YeIOBEKa — 3TO MPEAOCTaBUTh €My caMoMy BEIOpaTh cyap0y» (M. byi-
raxkoB). B 4eM ci103kHOCTb CBOOOIBI 17151 COBPEMEHHOI'O YesIoBeKa?
8. «3nanue ecth TONBKO NMyTh K cuiie» (T.1'006¢). B uem cuia dunocodcekoro 3HaHus?
Bnanets Hapbikamu  pabotsl  C | IIpumepnolii nepeuens mem RUCOMEHHBIX UHOUBUOYATIbHBIX 3a0anuil (Icce):

¢bunocopckumMmu  HCTOU-
HUKaMH M KPUTHYECKOM
JINTEPATYpOil.
IIpuemamu nowucka, cuc-
TeMaTH3allMd U CBOOOJI-
HOTO H3JI0KEHUs (Huio-
cockoro marepuana u
METOAaMH  CpPaBHEHUS
¢dunocodpckux UaeH,
KOHIIEIIAI H 3IT0X.
Crnocobamu  000CHOBa-
HUS peleHust (MHIyK-
s, AeIYKIUs, 10 aHa-

OrtHotIeHne K OBITHIO COBPEMEHHOTO YeJIOBEKa.

Ponb sncTEMOIOTNH B )KU3HH COBPEMEHHOTO YEJIOBEKA.
Bomnpockl 3THKH B 1€ TETLHOCTH COBPEMEHHOTO YelIOBEKA.
Posb hunocoduu B coBpeMeHHOM 00I1IeCTBE

Coductuka B COBpEMEHHOM MHUpe.

Nneanuzm [lnatoHa B COBpeMEHHOM MHUPOBO33PEHUHU.
Teneonorust ApUCTOTENS B COBPEMEHHON TEOPUH Pa3BUTHSL.
[IpuHIMIBI cTOMIM3MA B )KU3HU COBPEMEHHOT'O YEJIOBEKA.
[IpuHIMIB SNMKYypen3Ma B )KU3HH COBPEMEHHOI'O YeJIOBEKA.
0. [TpuHIHITBI CKENTUIIM3MA B )KU3HU COBPEMEHHOT'O YEJIOBEKA.
1. Bepa 1 pazym B MHPOBO33pPEHUHU COBPEMEHHOTO YEJIOBEKa.
12. Ilpunuun «6putBbl OKKaMa» B COBpeMeHHOH (uiocopun u HayKe.
13. 'eioHN3M KaK OCHOBA COBPEMEHHOTO MHPOBO33PEHHUSI.

RBOoo~NoOM~MWONE
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JIOTHH) npobiaeMHON
cutyauuu. Bnanmets Ha-
BBIKAMH BBIPOKCHHS U
000CHOBaHUSI COOCTBEH-
HOM TIO3UIIMHM OTHOCH-
TEIbHO  COBPEMEHHBIX
COIIMOTYMaHUTAPHBIX

npobjeM ¥ KOHKPETHBIX
(hrIocoPCcKuX MO3UIHIA

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

KondynuancTBo 1 MHINBUIYATH3M.

Ounocodus Oynausma u o01IEeCTBO MOTPEOICHHS.

Parmonanusm u 34paBblii CMBICT B TIOBEJCHUU COBPEMEHHOT'O YEJIOBEKA.
Wnen mparmatr3Ma 1 yTUIMTapU3Ma B COBPEMEHHOM OOIIECTBE.
Bnusinue pycckoii ¢punocopun Ha pa3BUTHE POCCHICKOTO MEHTAIUTETA.
Bnusiaue uneit sK3ucTeHIMaIM3Ma Ha pa3BUTHE COBPEMEHHOTO YeJIOBEKA.
PanmonaneHast 1 uppanioHaabHAast COCTABIIOIINE TIOBEIEHHS COBPEMEHHOI'O Ye-JIOBEKA.
WMHTyu1Ms ¥ 3ApaBblil CMBICII B YCIOBUAX IOCTMOJEPHA.

CB000z1a 1 OTBETCTBEHHOCTH JTMYHOCTH.

[IpobGiiema denoBeka B COBpeMEeHHOM OOIIIeCTBE.

[Tpobnema onpeaeneHns: CMbICa KU3HH.

CMBICHT CyIIIECTBOBAHUS YEIIOBEKA.

Ortuueckue mpoodaeMbl Pa3BUTUS HAYKH U TEXHUKH.

[Ipobiema camoakTyaaH3aIiK YeIOBEKa B OOIIECTBE MOTPEOICHUSI.
ConmanbHbie IPOOJIEMBI PA3BUTHS HAYKH M TEXHUKH.

ITpobnema pa3BUTHS U UCIIOIB30BAHUS TEXHOJIOTHA.

ConumanbHoe U OMOJIOTHYECKOE BPeMs )KU3HHU YEJIOBEKA.

Konnenius ycrexa B COBpeMEHHOM OOIIECTBE.

KynpTypa 1 nuBUIM3amms.

JloBepue 1 cOTpyIHUYECTBO B COBPEMEHHOM OOIIECTBE.
MudoIorn4HOCT, MEPOBO33PEHUSI COBPEMEHHOTO YEIOBEKA.

Ponb mopsizika u xaoca B )KH3HH COBPEMEHHOTO YeJIOBEKA.

OHTOJIOTUS] COBPEMEHHOTO YEJI0BEKA.

OMUCTEMOJIOTHs COBPEMEHHOTO YEJIOBEKA.

DTHKa COBPEMEHHOT'0 YeJIOBEKa.

AKCHOJIOTHSI COBPEMEHHOT'0 001I1eCTBa.

IIpoGnema heHOMEHA MHHOBAITHH.

OK-2 - criocoOHOCTBIO UCTIOIB30BaTh OCHOBBI SKOHOMHYECKUX 3HAHUH MPH OIIEHKE YPPEKTHBHOCTH PE3YIIBTATOB JESITEIHPHOCTH B PA3IMYHBIX cepax

3HaTh

OCHOBHBIC TEPMUHEI,
OIpeACICHNUA, S9KOHOMU-
YCCKHUEC 3aKOHBI W B3au-

1.
2.

Ilepeuens meopemuueckux 60npocoe K sauemy:
Omnpenenenne 3KOHOMUKH, OCHOBHBIE TTOHATHS U ONPEIEIIECHNUS.
@DaKTOpBI IPOU3BOJICTBA.

OKOHOMHKA
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MO3aBUCUMOCTHU Ha
YpPOBHE 3KOHOMHMKH B
LIEJIOM U Ha YPOBHE OT-
JIEJIBHOTO MPEANIPHUATHS,
METOJIbl  MCCIIEZIOBAHUS
9KOHOMHMYECKHX  OTHO-
LIEHUH Ha YPOBHE 3KO-
HOMHMKH B IEJIOM U Ha
ypoBHE OTIENBHOTO
NPEANPUITHUS;

METOJIMKH pacdera Bax-
130912001070 SKOHOMHYE-
CKHX TOKa3aTene M Ko-
3¢ HUIMEeHTOB Ha YpPOB-
HE DPKOHOMHUKHU B LIEJIOM
1 Ha YpOBHE OTIEIBHOTO
MPEANPHUSITHUS;

TeOpeTHYeCKne  TMpHUH-
LUIBl BBIPAOOTKH 3KO-
HOMUYECKOH MOJUTUKU
Ha YpPOBHE ToCyJapcTBa
Y Ha YPOBHE OT/IEIHHOTO
MPEONPHUSITHS.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.

CTpyKTypa 3KOHOMHUKH.

I"paruIIBI TPOU3BOICTBEHHBIX BO3MOYKHOCTEH 00IIIeCTBA.

Crpoc u npeanoxenue. PaBHoBecHas 1ieHa. ['ocyjapcTBeHHOE BMELIATENbCTBO B PRIHOYHOE LIEHO00pa30-
BaHME U €ro GOPMEL.

OIacTUYHOCTH CIIPOCA U MPEITIOKEHHS.

OCHOBBI IOTPEOUTEIHCKOTO ITOBEICHUS.

OCHOBBI TEOpUH MPOU3BOJICTBA. [I[pon3BOACTBEHHAS (PYHKITHSL.

Wznepxkn mpou3BoACcTBa: IOHATHE, BUBL. Beipyuka. [IpuOsis. PeHTabensHOCTS.

. Onpenenenue 1eHsl 1 00beMa IPOU3BOICTBA.

. PBIHOK pecypcoB: 0COOEHHOCTH NX 3KOHOMHYECKOTO aHAJIH3a.

. Oco0eHHOCTH PBIHKA COBEPIICHHON KOHKYPEHIINH.

. Tpu THIa pEIHKOB HECOBEPIIEHHOW KOHKYPEHIIHMH. AHTUMOHOIIOJIFHOE PEryJINPOBaHHE.

. Cucrema HarmmoHanbHEIX cueToB (CHC) kak crocod eamHO00pa3HOTro O MUCAHUS PA3IMYHBIX CTOPOH MaK-

POIKOHOMHUKH.
OCHOBHBIE MAKPO3KOHOMHYECKHE MOKA3ATENH.

CoBOKyIHBIH CIIPOC, COBOKYITHOE IIPEJIOKEHHUE.

Mozenu MakpO3KOHOMUYECKOI0 PABHOBECHUS.

IMuknndeckoe pa3BUTHE S3KOHOMUKH.

WHdnsuust: cynHOCTb, OleHKa, TPUYMHBI BOSHUKHOBEHUS, (DOPMBI, COIIMATBHO-)KOHOMUYECKHE TOCTe]l-
CTBHUSL. AHTHMHQISILMOHHOE PErYIHPOBaHHE.

BespaboTuua: cynHocTs, (GOpMBI, OLIEHKA.

OuHaHCcOBas cucTeMa 1 (PMHAHCOBAs TIOJMTHKA rocyaapcTa. Hamoru: cynmHocTb, QyHKIHH.
KpenutHo-neHexHas cucteMa rocyapcTBa. TeopeTHUeCKne OCHOBBI KPEIUTHO-ACHEKHONW OTUTHKH.
[Ipenmpusitue B perHouHOM cpeze. Knaccuduxanms npennpusruii. DopMel 00beAMHEHUS TPEATPUATHI.
OcHoBHbIE cpencTBa mHpeanpusTHs. CocTaB M BUABI OCHOBHBIX CpeAcTB. OLlEHKa M Y4eT OCHOBHBIX
CPEICTB.

W3Hoc 1 amopTH3aius OCHOBHBIX cpeicTB. Hopmbl amopTi3anuu. CriocoObl HAaUMCIIEHHUS aMOPTH3AIHH.
[okazarenu 3 PeKTHBHOCTH UCTIONB30BaHUA OCHOBHBIX CPEJICTB MPEANPHUITHS U ITyTH UX MTOBBILICHHS.
O6opotusie cpeactBa. CocTaB U CTPYKTypa 0OOPOTHBIX CPEACTB MPEAIPUITHS.

IMTokazarenu 3¢pHekTMBHOCTH MCIIONIL30BAHUSI OOOPOTHBIX CPEJICTB U MYTH YCKOPEHHS UX 000payrBaeMo-
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CTH.
29. TpyoBbIe pecypChl NPEANPHATHS: KOJINYECTBCHHAS U KAYECTBEHHAS XapaKTEPUCTHKA.
30. ®onxel pabouero Bpemenn. ITokasarenn X UCIOIb30BAHUS
31. Tlokasarenu 53 (HeKTUBHOCTH UCIIONB30BAHUS TPYAOBBIX PeCYpcoB. [IpOU3BOAUTENLHOCTE TPY/IA.
32. Omnara Tpy/a Ha OPEANPUATHR: CYIIHOCTD, QyHKIHH. CHCTEMBI CACIBHON U OBPEMEHHOH OILIATHI TPY/Ia.
33. Pacxo/pl ¥ 3aTpaThl MPEANPUATHS. IKOHOMUUYECKHE DIIEMEHTHI 3aTPAT M KaJIbKYJIAIIMOHHBIE CTATHU.
34. Pacxompl U 3aTparsl NpeanpusTs. [IOCTOSHHBIE M TIEPEMEHHBIE, TIPSIMbIE U KOCBEHHBIE, OCHOBHBIE W Ha-
KJIaJJHBIC 3aTPATHI.
35. CebecToMMOCTh MPOJYKLIMU TPEANPUATUAS. M CTPYKTypa 3arpar. KaibKyliupoBaHHe CeOeCTOMMOCTH
HPOIYKIIMH TPEIIPHUSTHSL.

36. Lens! u nenooOpasoBanue Ha npeanpusitun. COCTaB M CTPYKTypa ICHBI.
37. TIpuObLIL KaK OCHOBHOM MOKA3aTelb AEATEABHOCTH TIPEANPUATHSL. BUIBI IPUOBLIN U METO/IBI €€ PACUETa.
38. PenrabensHOCTh MPOAYKIMHU U 00MIasi peHTa0eIbHOCTh MPEANPHUSITHS: TOKA3aTENH U ITyTH MX TIOBBIIICHHS.
39. Touka 6e3yOBITOYHOCTH U 3anac PUHAHCOBOI TIPOYHOCTH.
40. OcHOBHBIE SKOHOMHYECKUE TIIKOJIBI

3aganus B TecTOBOH JopMe «BBIOOP OAHOI0 OTBETa U3 MPEIJI0KEHHBIX).

3ananue 1 (yxaxure OJIVH BapUaHT OTBETA).
HeB03MOKHOCTh yIOBIETBOPEHHSI TIOTPEOHOCTEH BCEX WICHOB OOIECTBA OJHOBPEMEHHO M B MOJHOM 00beMe
oIpeaeNseTcs B 9KOHOMUYECKOM TEOPUH KaK ...

BapuaHTbI OTBETOB:

1) orpaHMYEHHOCThH PECYpCOB

2) 4pe3MepHOCTh MOTPeOHOCTEH

3) IOMHUHHUPOBaHKE MICEBAONOTPEOHOCTEM

4) OTCYTCTBHE IPUPOIHBIX PECYPCOB

3ananue 2 (yraxxute OJIH BapUaHT OTBETA).
UcxonHoii cragueli mpouecca 00EecTBEHHOIO BOCIIPOU3BO/ICTBA SBJISETCS ...

BapuaHTbl OTBETOB:

1) npousBoACTBO

2) pacnpeneneHnue

3) obmeH

4) notpebiieHne




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

3aganue 3 (ykaxwure OJIVH BapUaHT

OTBETA).

BzanMocBs3b 5KOHOMHYSCKHUX HWHTCPCCOB IMIPOJAABIOB U HOKyHaTeJ'IefI 00ecreuynBaeTCs BBITOIHEHUEM PBIHKOM

(hyHKII.

BapuaHTsl OTBETOB:

1) nocpeaHUUECKOi

2) CTUMYJIHPYIOIICH

3) neHoobpasyroeit

4) uH(pOpMAIIMOHHON

3aganue 4 (ykaxure OIMH BApUAHT
PriHouHBIEC Oapbepbl HAa PHIHKE COBEPLICHHOW KOHKYPEHIIMY ...

BapuaHTbl OTBETOB:

1) orcyTcTBYIOT

2) HHM3KHE

3) BBICOKHE

4) Henpeoa0IUMbIe

3ananue 5 (ykaxxure OJUH BApUAHT
K ¢uznueckomy Kanutamy OTHOCATCS ...

BapuaHTbI OTBETOB:

1) 3manus, COOpy)KEHHsI, MAILTMHBI U 000PYI0BaHHE

2) JICHEeXHBIE CPE/ICTBA, AKIMH, OOJIHralliK

3) peMETHI TPyAa, KOTOPBIE paHee He MOABEPTainch 00paboTKe

4) HemaTepuabHbIC aKTUBBI (TOPrOBbIC MAPKH, TATSHTHI H JIP.)

3ananue 6 (ykaxxuTe OJIUH BApUAHT

OTBETA).

OTBETA).

OTBETA).

CYMMapHaSI CTOUMOCTB BCCX PBIHOYHBIX U HEPBIHOYHBIX MPOAYKTOB U YCIYT, IPOU3BCACHHBIX B CTPAHC B OT-

YETHOM TIEPHO/IE, B CUCTEME HAIIMOHAJIBHBIX CUCTOB MOJIy4HIIa Ha3BaHUE ...

BapuanTsl oTBETOB:

1) BaoBOTO BHIMyCKa

2) BaIOBOTO BHYTPEHHETO MPOIYKTA

3) YHCTOrO BHYTPEHHETO MPOAYKTA

4) BayioBo# T00aBICHHON CTOUMOCTH

3aganue 7 (yxaxxure OJIVH BapuaHT
MHBeCTUIMH, OCYIIIECTBIISIEMBIC C LIEIbI0 BOCCTAHOBJICHUS H3HOIICHHOIO KallMTaJla, Ha3bIBaIoT ...

OTBETA).
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BapuaHTsl OTBETOB:

1) uHBECTHIIMSIMU B MOICPHU3ALIUIO (PEHOBALIUIO)

2) noptdenbHBIMUA HHBECTHLIUSMH

3) MHIYIUPOBaHHBIMU MHBECTHLIUSMU

4) MHBECTUIIMSMH B JKIITHIIHOE CTPOUTEIILCTBO

3amanue 8 (yxaxure OJTMH BapuaHT OTBETA).
WNudnsaus npuBeneT K ...

BapuaHTbI OTBETOB:

1) pocty 1ien

2) YBEIIMUYCHUIO PEabHBIX JOXOJ0B KPEAUTOPOB

3) yBENMYEHHUIO IEHEKHBIX COePEKCHNI HaceIeH s B OaHKaxX

4) pocTy peaibHBIX JOXO0J0B HACEICHUS

3amanue 9 (yxaxure OJTMH BapuaHT OTBeTA).
K 6e3paboTHEIM He OTHOCHT ...

BapuaHTbI OTBETOB:

1) HeneecnocoOHbIX rpaxaaH crapiie 16 ger

2) JeecrocoOHbIX rpakian crapiie 16 et

3) He UMEIOLIHUX PAOOTHI

4) uimynmx paboty

3ananue 10 (ykaxwuTte OJIUH BApUAHT OTBETA).
Brojpker rocynapceTsa mpeacTaBiser coOoi ...

BapuaHTbI OTBETOB:

1) dbuHaHCOBBII TTaH, B KOTOPOM IIPECTAaBICHBI JOXO/bI H PACXO/Ibl TOCYIaPCTBA

2) OpraHu3aLHio OK/HKETHBIX OTHOIICHUH Ha Pa3IMYHBIX YPOBHSIX rOCYIapCTBEHHOTO YCTPOUCTBA

3) COBOKYITHOCTh 9KOHOMHUYECKHX OTHOIICHHH 110 00pa30BaHHIO U PACHIPE/ICIICHUIO ICHEKHBIX (DOH/IOB
rocyaapcTaa

4) rocyIapCTBEHHOE MMYILECTBO, IPHUHAIeKAIIEE TOCYJapCTBY Ha TpaBe COOCTBEHHOCTH, HE 3aKperl-
JICHHOE 3a TOCY/IapCTBEHHBIMU TPEANIPHATHSIMH U YIPEIKACHUSIMH

3ananue 11 (yxaxwuTte OJIVH BAPUAHT OTBETA).
®DakTopoM crpoca Ha AEHBIU SBJISETCS ...

BapuaHTbl OTBETOB:

1) ckopoCTh OOpaIeHust JEHET B SKOHOMHUKE
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2) cocTosiHMe OanaHca EHTPAILHOro OaHKa CTpaHbI
3) mocTymieHre HaJIOToB U COOPOB
4) BKCIIOPTHO-MMITOPTHOE CallbI0 TOPTOBOrO OajaHca CTPaHbI
3ananue 12 (ykaxuTte OZIVH BAPUAHT OTBETA).
Jli1st mpOrHO3UPOBaHMS TUHAMUKN U3MEHEHHS JICHES)KHON MacChl BCJICICTBUE U3MEHEHMsI HOPMBI Pe3epBUPOBa-
HUSI, YCTAHABIMBACMOM ISl KOMMEPUYECKHX O2HKOB IIEHTPANTBHBIMU OaHKaMU, TPEOYETCS pacueT TaKOTo MOoKa-
3arens, Kak MyJbTHUILTHKATOP ...
BapuaHTbI OTBETOB:
1) meHexHbI
2) MHBECTHIMOHHBIH
3) COBOKYITHBIX PacX0/I0B
4) «1eHa/BBIpYYKa»
Ymethb OpPUEHTHPOBATHCS B TH- I[MpakTHYecKkue 3a1aHusI

IOBBIX SKOHOMHYECKUX
CUTYyallusIX, OCHOBHBIX
BOIIPOCAaX  AKOHOMUYE-
CKOH TTOJTUTHKH,
HCIIOIB30BaTh YJICMEHTEI
SKOHOMHYECKOT'O aHaJIH-
3a B cBoell mpodeccuo-
HaJIbHOH JIESITeIbHOCTH;
panoHaIBHO OpPraHU30-
BaTh CBOE DSKOHOMHYE-
CKOE TIOBEJICHHE B Kade-
CTBE areHTa PBIHOYHBIX
OTHOIICHUH,
AHAJIM3UPOBATh W O0B-
€KTHUBHO OLICHUBATh
MPOTIECCHl W SIBJICHUS,
OCYULIECTBIISIOLIUECS B
paMKax HallMOHaJIbHOMI
SKOHOMHUKH B IICJIOM H

1. Mapss MBaHoBHa — qoMmpaboTHHIa. OHA TpaTUT o 15 MUH. Ha CTHPKY pyOamku u 1mo 45 MHH. — Ha
MBIThe OKHa. HapucyiiTe MMHUIO MPOU3BOJCTBEHHBIX BO3MOKHOCTEH Mapbu VIBaHOBHEBI B paMKkax 9-Tu daco-
BOro pabouero qus. Kak n3MeHuTcst rpaduk, eciid B pe3ysIbTaTe COBEPIICHCTBOBAHUS TEXHOJIOTHH Ha MBIThE
okHa Mapss lIBaHOBHA cTaHeT TpaTUTh 20 MUH.?

2. B sxonomuke mpousoautcs 200 Teic. T Mosioka U 300 THIC. T MIIEHUIBI. AJBTEPHATUBHBIE U3EPKKU
IIPOMU3BOJICTBA MOJIOKA = 5. HaliTh MaKCUMaJIbHO BO3MOXHBIN BBIITYCK MILEHUIIBI IIOCIE YBEIUYECHHUS BBIITYCKA
Mosoka Ha 10%.

3. Oyuxiws crpoca Ha 6maro Qd = 15 — P, dhyukuus npemnoxenuns Qs = —9 + 3P. Onpenennte paBHOBE-
CHe Ha phIHKE JJaHHOTO Ojiara. YTo mpou3oiieT ¢ paBHOBECUEM, €Clid 00bEM CIIPOCca YMEHBIIUTCS Ha 1 eau-
HUILY I1pH J1I000M YPOBHE LIeH?

4, 3aBHCHMOCTE CIIPOCa W MpeIoKeHus BhIpaxkeHa Gopmynamu Qd = 94 — 7P, Qs = 15P — 38. Haiitu
PaBHOBECHYIO IIEHY U PaBHOBECHBIH 00bEM mMpogax. UeMy paBeH JeQUIMT Wi HU30BITOK TOBapa MpH IeHe 4
pyOist 32 eAMHUIY ToBapa?

5. B pesynbrare pocrta 1ieHsl ¢ 4 g0 7 moin., ooseM cmpoca Ha ToBap X ymaa ¢ 1000 mo 800 mTyk.
Onpenenure KO3PPUIUEHT MIACTUIHOCTH CIIPOCa I10 [EHE.
6. Ilena na ToBap A BwIpocia co 100 o 200 neH. en. Capoc Ha 3toT ToBap ynai ¢ 3000 no 1000 mTyk.

Crpoc Ha ToBap B Breipoc ¢ 500 10 1000. Onpenenure ko3hGUIMEHTHI 3J1aCTHYHOCTH ToBapa A u B. O kakux
ko durmentax uneT peus?
7. Koa¢ppuument nepexpectroid snactuynoctu Ex/y = (-2). Ilena ToBapa Y pasna 100 y. e. Onpenenure
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OTIENBHOTO  MpEeANpHU-
SITUSI B YaCTHOCTH.
OpPHUEHTHPOBATHCA B

yueOHOM, CpaBOYHON U
HAay4YHOU JIUTEpAType

crnpoc Ha ToBap X, eciii 1eHa ToBapa Y yBenuuurcs Ha 10 %, a nepBoHavYanbHbIH cpoc Ha ToBap X paBeH 80
T.

8. Biramenern HeOONMBIIOr0 MarasmHa €XETroAHO IUTATHT 3 THIC. y. €. apeHasl, 20 TeIC. y. €. 3apaboTHOM
riatel, 100 THIC. y. €. 3a chIpbe, 10 ThIC. y. €. 3a AneKkTpodHepri0. CTOMMOCTh YCTaHOBIIEHHOTO 000pyI0Ba-
Hus cocraisget 200 ThIC. y. €., cpok ero cinyxO0st 10 net. Ecnu Obl 3TH cpeicTBa OH MOJIOKUI B OaHK, TO exe-
TOJTHO TToTy4an 061 16 THIC. y. €. moxoma. OnpeaenuTe OyXralTepcKue ¥ SKOHOMUYECKIE U3IEPIKKH.

9. UzBectHO, uTOo Ipu L = 30 mocturaercs MaKCUMyM CPEIHETO MPOAYKTa TPYAa, M TaKOEe KOJIUYECTBO
pecypca no3BossieT dpupme npousBect 120 exunun npoaykiuu. Kakum OyneT nmpeneibHbIN MPOAYKT TPY.a,
€ciu 3aHATOo 29 enuHuL Tpyaa?

10.  ®upma miartut 200 TEIC. py6. B Mecdll 3a apenay obopyaosanus u 100 Teic. py0. 3apaOOTHOI MIIATHL.
HpI/I OTOM OHa HMCIIOJB3YECT TAKOC KOJIMYCCTBO Tpyda M KalluTajla, 4TO UX NPCACIbHBIC ITPOAYKTEI COOTBETCT-
BeHHO paBHHI 0,5 u 1. Mcmone3yet nmu gupma onTUMalIbHOE codeTaHue (PaKTOPOB MPOHM3BOJICTBA C TOUKHU 3pe-
HUSI MAKCUMU3AIMH TPHOBLIN?

11.  ®upma paboTaer MO TEXHOJIOTHH, XapAKTEPU3YIOMICHCS TPOU3BOICTBEHHOM (yHKImMel . Bo ckombko
pa3 yBEITMYHUTCS BBITYCK MPOIYKITUH (PUPMOIA, €ciii OHA B 4 pas3a yBEJIWYHUT UCIIOIH30BaHHE 000MX pecypcoB?
12.  ®ynkuus o6ummx unepxek pupmel umeer Bug TC=30Q — Q2. Dr1a pupmMa peanusyeT MPOLYKIHIO Ha
pBIHKE COBEpIICHHON KOHKYpeHInH 110 1ieHe 90 py6. [loncuunTaiite, Kakyro oHa MOTy4aeT NPHOBLIb?

13.  Omnpenenure, KaKoit 00bEM JIydllle BBITYCKATh NPEIIPUATHIO, TIPOIAOLIEMY TOBAp I10 IIEHE, PaBHOM 15
y. €., 1 UMEIIeMy cIeIyIolIre 3aTpaThl Ha IMPOM3BOJCTBO M PEATHM3ALMUI0 MPOIYKIUU (CM. TaOIHILy).
Onpenenure MaKCUMaIbHYIO TPHOBLTE.

C 0 5 5 4 2 02 14 29 48 72 02 52

Q, =50-P Qo=2P-1

14.  Copoc Ha npoAYyKIHMIO KOHKYPEHTHOM OTpacin , & TIPEJIOKEHUE
JM Yy OAHOHM (hUPMBI OTPACI BOCXOIAIINI Y4acTOK KpUBOH mpeaenbHbix usgaepxexk MC = 3Q + 5, To npu ka-
KHX [IeHe U 00beMe MTPOU3BOICTBA (prpMa OyeT MaKCUMU3UPOBATH TPUOBLITE?

15.  ®upma no npou3BOACTBY aBTOMOOMIIEH MPHOOpEa MPOKAT y CTAIEIUTEHHON GupMbl Ha cymmy 1500
TBIC. IOJUL., HOKPBIIKK y IIMHHOTO 3aBoja Ha cyMMmy 600 TBIC. OJUI., KOMIUIEKTYIOIIUE Y PAa3IHUYHBIX HUPM
Ha cymmy 1200 TBIC. TOJII., BEITUTATHIIA 3apabOTHYIO ATy CBOMM pabounM B pasmepe 1000 TwIC. 1o, mo-
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tpatuna 300 ThIC. JOJIT., HA 3aMEHY M3HOLICHHOTO 000pyJOBaHUs | Mpojaaia uirotosieHHsie 200 aBToMoOu-
neit Hmo 30 THIC. OJUI. KaXIbIA, TpU 3TOM NpuObUlh (GupMmbl coctaBwia 400 Teic. qomr. OmnpenenuTh
BEJIMYMHY JO0ABICHHOW CTOMMOCTH aBTOMOOWIFHON (hDHPMEIL.

16.  Eciu B 5KOHOMHKE CTPaHbI pacHoyiaraeMblii JHYHBIA J0X0 cOCTaBisAeT 550 MIp/. I0JI., YACTHIE HH-
BeCcTUIMH — 70 MIIpA. A0JUJI., TOCYIapCTBEHHbIE 3aKyTKHU TOBAapOB M YCIyT — 93 MiIpA. A0JI., KOCBEHHBIE HaJIO-
TH — 22 MIpA. AOJIL., THYHBIE cOepexeHust — 13 Mupa. moit., amopruzanus — 48 MIpH. TOJUL., dKCTopT — 27
MJIPJI. AOJUL., UMIIOPT — 15 mMapa. gosut. Onpenenuts BBIL.

17. B pesymbrare pocTa COBOKYITHBIX pacxoaoB HoMmuHanbHbI BBII ctpanst B 2009 . cran pasen 5250
MIIpA. oiut., 1 Temn u3meneHus: BBII mo cpaBrenuto ¢ 2008 r. cocraBun 5%. U3BectHo, uto B 2008 T. HOMU-
HaneHBIH BBII 011 paBen 4600 mupa. mgomn., a aedastop BBII — 1,15. Onpenenure a3y nukia u TeMn UH-
¢ustiam 2009 .

18.  Tlorenumansusiii BBII cocraBnser 500 mupa. mgom., pakruueckuii BBIT — 455 mapa. nom., a ¢paxkTu-
yeckuil ypoBeHb 0e3padotuisl — 10%. Korna daxruaeckuit BBIT cokparuics Ha 20%, ypoBeHb 6e3paboThIbI
BeIpoc Ha 9,1%. Onpenenute BennunHy Ko3hdunpenta OyKkeHa 1 eCTECTBEHHBINH YPOBEHb 0e3paOOTHIIBL.

19. Oynknus coepexxennit umeet Bua S = -50 + 0.1Y, aBTonomuble nHBecTUIMN | = 25. Kakum Oynet
PaBHOBECHBINM YPOBEHb HAIIMOHAIHLHOTO IIPOM3BOJICTBA U jox01a Y? a) Ha ocHOBe 3T0# yHKIIMU COCTaBbTE
¢yuk1uo notpedsieHus. 0) [TosicHuTe B3aUMOCBS3b ABYX METOJIOB OIPEICIICHUS PABHOBECHS JIOTHYCCKH,
AHAIUTUYECKH U TpapuIecKu

20. O0beM TIpou3BOJICTBA B Iiexe B mporuioM Mecsie coctaBui 6500 T. Best mponsBeieHHas PO yKIHS
ObLTa IpoIaHa B TOM e MecsIe. Llex BBITycKaeT TOIBKO OJIUH BUJ TIPOAYKITHH.

Llena exnHUIBI BBITTyCKaeMO exoM mpoaykiwn coctapisieT 14 000 py6. CpenHecncodHass YHCIIeH-
HOCTHh PaOOTHHKOB IleXa 3a MPONUIBIA Mecsl cocTaBmia 524 yemoeka. Ompenennute MpOU3BOIUTEIBHOCTD
TpyJa B ICHS)KHOM U HAaTYPaJbHOM BhIPAXKCHHUU.

21. CpenHeronoBasi CTOUMOCTb OCHOBHBIX IPOW3BOJICTBEHHBIX (oHIOB coctaBmia 1200 Teic. pyo. B
TOM YHCIIe 3[aHus U coopykeHust 337 Teic. py0., 000pyAOBaHHE U MalIMHBI 743 THIC. py0., mpoune HOHIBI
120 trIc. py6. HopMma amopTH3aIinu COOTBETCTBEHHO OIpeesieHs! B 2,5%, 8% u 5%.

Paccuurtarh CTPYKTYypy OCHOBHBIX ITPOM3BOJICTBEHHBIX (DOHIOB M IOJIOBBIC aMOPTH3AIMOHHBIC OTUYHC-
nenwst. [1o 3panusaM u npounM (HOHIOM aMOPTH3ANMS HAYHCIISUIACH JIMHEHHBIM METOJIOM, a TI0 000pyI0BAaHUIO
Y MallliHaM METOJIOM YMEHbBIIIAEMOTo ocTaTka (K03 pHUIIMEeHT yCKOpEeHUs B3ATh PaBHEIM 2).

22. CxopocTh 000poTa 0OOPOTHBIX CPEJICTB COCTABIsieT 6 00OPOTOB 3a rojl, 00BEM pealn30BaHHON
MPOAYKIIMY PEIPUSATHUS 3 TOJT COCTaBUI 854 ThIC. PyO.

OnpenenuTs CyMMY JCHEKHBIX CPEJICTB, HAXOSAIIMXCS B 000pOTe (PUPMEL.
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23. B pe3ynbTare peKOHCTPYKIMU HA MPEANPUATHH YBEIHYUTCS 00beM mpousBozacTBa Ha 20% u co-
ctaBut 25600 en. PaccunTarh, Kak M3MEHUTCS c€0ECTOMMOCTD €AMHUIIBI IPOAYKILIUH, €CIIU 10 PEKOHCTPYKINN
oHa coctapisuia 1050 pyO., ycI0BHO-TIOCTOSIHHBIE PACXOAbI B C€0ECTOMMOCTH COCTaBILIIOT 60%.

24. PaccunTaTh YMCTYIO MPUOBLIL OpraHU3allK, €CIIM LeHa pealli3aliuy eANHNAIBI MPOAYKIMH — 267 pyo., B T.4.
HJIC, obmras cymma 3atpar 3a mecsiy — 15000 py6. O6bem npoussojctea — 100 equHUI] PO TYKITHH.

25. Beipyuka OoT peanuzanuu Npoaykiwm cocraBwia 219 mmH. py6. [lomHas cebectommocts — 168

MIH. py0. Onpenenure peHTadeIbHOCTh Pealn30BaHHON MPOTYKIHN

3anaHusl KaK 3aKPbITOM, TAK M OTKPBITOI TecTOBOH GopMBbI.

3ananue 1 (ykaxwuTe OJIMH BAPUAHT OTBETA).
[MpenocTapmnsist oOUIECTBY 3HAHUS O CONUAITBHO-I)KOHOMUYECKOM IOBEJCHUH JIIOJCH U UX TPYIIl, SKOHOMHKA
BBINOJIHSIET byHKLHIO.

BapuaHTbl OTBETOB:

1) TeopeTrdeckyo

2) MPaKTHYECKYIO

3) METO/I0JIOTUYECKYTO

4) UIe0IOrHYECKYIO

3anmanue 2 (ykaxwuTe OJIMH BAPUAHT OTBETA).
Ha panHux sTamax 3KOHOMHYECKOTO Pa3BUTHs OOIIECTBA, KOTAA YEIOBEK MOJIHOCTHIO 3aBHUCUT OT OKpYXaro-
el cpebl, IMEI MECTO TEXHOJOTMYECKH CII0COO MPOM3BOJCTBA.

BapuaHTbI OTBETOB:

1) npucBauBaromMii

2) mpocToit

3) mpowusBoASAIIIHii

4) OCTOSIHHBII

3aganue 3 (ykaxwuTte OJIUH
Boublire Bcero ycioBusiM COBEPILIEHHOH KOHKYPEHIIUM COOTBETCTBYET PHIHOK ...

BapuaHTbl OTBETOB:

1) mimeHuIs!

2) cranu

3) ycIyT mapuKMaxepeKux

4) apTOoMOOHICH

BapHUaHT OTBeTa) .
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3ananue 4 (BBIOCpHTE HE MeHee JIByX BapHUaHTOB).
OCOOCHHOCTSIMH PBIHKA ¢ MOHOMIOJIMCTHYECKONW KOHKYPEHIIUEH SIBISTIOTCS . . .
BapuaHTbl OTBETOB:
1) HamMure MHOYKECTBA MPOJIABLIOB U MOKYyIaTeeH
2) BIHMSHUE HAa YPOBCHb IICH B JIOBOJIHO Y3KUX paMKax
3) oTCyTCTBHE TOBAPOB-3aMEHHTEICH
4) HecoBepIIeHHAs: HH(POPMHUPOBAHHOCTb MPOIABLIOB M MOKYIaTe el 00 YCIOBHAX PhIHKA
3ananue 5 (BBIOCpHTE HE MeHee JIBYX BapHaHTOB).
Ha rpaduxe mnokazama wmomens «AD-AS» (COBOKYIHBI CIpPOC — COBOKYIHOE IPEIJIOKECHHE).
Ecnu kpuBasi COBOKYIIHOTO CIIPOCa MepeceKaeT KPUBYIO COBOKYITHOTO MPEUIOKEHHS Ha TOPU30HTAIILHOM y4a-
CTKE, TO YBEIMYECHNE COBOKYITHOTO CIIPOCa ...
BapuaHTbI OTBETOB:
1) yBenu4uT peanbHblii 00bEM MPOM3BOICTBA
2) HE U3MEHHUT YPOBHSI IICH
3) He U3MEHHUT peabHOro 00bemMa MPOU3BOJICTBA
4) MOBBICHT LICHBI
3ananue 6 (BBIOCpHTE HE MeEHee JIBYX BapHaHTOB).
HWNuBecTunuy B 3amackl ...
BapuaHTbI OTBETOB:
1) ocylecTBISIOTCS € IENbI0 CrIaXHBaHUs KolieOaHHii 00bEMOB MPOW3BOJACTBA MPHU HEU3MEHHOM
o0Bpeme npojax
2) OCYIIECTBIISIOTCS B CBS3U C TEXHOJOTHYECKMMHU OCOOCHHOCTSIMU MTPOM3BO/ICTBA
3) cBsi3aHbI ¢ pacxoaMH JIOMAIITHUX XO35HCTB Ha IPUOOPETECHUE IOMOB, KBApTUD
4) cBsi3aHBI C pacHIMPEHUEM MIPUMEHIEMOr0 OCHOBHOTO KaruTaia
Bnanets METOZIaMH W TpUEMaMHU Keiic-3aganusi, cocTosimue U3 ONUCAHUS CUTYAllMH M BOMPOCOB K Heii.

aHau3a 9KOHOMUYe-
CKUX SIBICHHH M IIpO-
LECCOB HAa YPOBHE 3KO-
HOMHKH B IIEJIOM W Ha
YpOBHE OTJIEIIBHOTO
NPEANPUSITHUS;

MPAKTUYECKUMH  HAaBBI-

Keiic 1

B rocymapctBe ApneHus ypoBeHb MH(MJISIMU 3a TOCJIEAHHWE TPU ToJa COCTaBUI COOTBETCTBEHHO:
100 %, 130 % u mo uroram Tekyimero roaa — 150 %. PeanpHblil ypoBeHb 00bEMa MMPOU3BOJICTBA 3a paccMart-
pUBaeMbIi MEPHOJ, CHU3WJICS B TSTh pa3 M CTAOMIM3MPOBAJIICS B 3TOW TOUKe. BenwmumHa rocynapcTBEHHOTO
JIOJITa Ha HA4aJo IOCIEAHEr0 B pacCMaTpuBaeMoM Tieprojie roja pasHa 200 arpaM, HOMUHAJIbHASL CTaBKa MPO-
LIEHTa o KOTOPOMY paBHa 35 %.
CocrosiHre OrOJIKETa XapaKTepH3yeTcsl TAKXKE TeM, YTO HOMHHAIBHBIE FOCYJApCTBEHHBIE PacXobl 0e3 mare-
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KaMH  HCIIOJIb30BaHUS
SKOHOMHYECKUX 3HAHUH
Ha JPYTUX JAHCIUTUIH-
HaxX, Ha 3aHATUAX B ay-
JUTOPHH U Ha MPaKTHKE;
Ha OCHOBaHWHU TEOPETH-
YECKUX 3HAHUU NpPUHU-
MaTh PEIICHUS Ha YPOB-
HE SKOHOMHUKH B IIEJIOM
Y Ha YPOBHE OTIEIHHOTO
MIPEPUSTHUS;
CaMOCTOSITEIBLHO TPUO0-
peTarb, ycBaWBaTh W
MIPUMEHATh AKOHOMHUYE-
CKHEe 3HaHug, Haoo-
JaTh, aHAIM3UPOBATH W
OOBSCHATh DSKOHOMHYC-
CKHE SIBIICHUS, COOBITHS,
CUTYyaIUH

xKel mo oOcmykuBanuio noira Beipociun Ha 100% u mo mroram mocieaHero roga cocraBuin 50 arpoB, HOMU-
HaJIbHBIE HAJIOTOBBIE MOCTYIICHUS! CHU3WIIMCH M COCTaBUJIM 3a Tocieanuid roa 80 arpos.

3aganue 1:

HomMuHanpHast BeTMUMHa canbJ0 rOCYJapCTBEHHOTO OO/KeTa JaHHOW CTpaHbI B TEKYIIEM IOy paBHA

arpos.

3ananmue 2:

DKOHOMHYECKAs CUTYAIHs, CIIOKHBIIASACS B ApJCHUN, HA3bIBACTCH ...

1) crardasueit

2) crarHamuei

3) cmagom

4) ecrecTBeHHOW MHDIAIMEH

3aganue 3:

B u3sMepeHnn UTOTOB 3KOHOMHYECKOW JEATEIHHOCTH 32 TOT WJIM MHOHW MEePHO]] BpEMEHH CYIIECTBYIOT
HOMHHAJBHBIE U PealTbHbIe CTOMMOCTHBIE BeTMUNHBI. K TIOCIeTHUM OTHOCATCH ...

YkaxuTe 0JUH BapUaHT OTBETA

1) ypoBens 6e3paboTuiibl, TeMn HHGIALNY, 3HaueHue ko3 duuuentsr OykeHa

2) o0rmras BeNIWYMHA JI0XO/I0B TOCYIapCTBEHHOTO OIOKETa, BEMYMHA TIPOIICHTOB, WAYIIHX HA 00CIy-
JKUBaHWE BHEIITHETO JI0JITa, M3MEHEHHEe 3apab0THOM IIaThl HAEMHBIX PAOOTHHKOB 0e3 ydeTa H3MEHEHHUS yPOB-
HS [IeH

3) IOXOJTIBI TOCYAAPCTBEHHOTO OFO/KETA OT TAMOXXEHHBIX IOIILINH, YINIAYMBAEMbIE TI0 BHEIITHEMY JI0JI-
Ty TIPOLIEHTEHI, BHIMJIATHI MATEPHHCKOTO KanmuTajia B OyryieM, Ha IepruoJ] TPEX JeT

4) o01ue pacxo/bl TOCYAaPCTBEHHOTO OFOJIKETA, MOCTYIUICHUSI OT YIUIaThl KOCBEHHBIX HAJIOIOB, W3-
MEHEHHE MMEHCUI U CONMAIBHBIX TOCOOUH OTHOCHTEIBHO MPOILIBIX MTEPHOIOB C YIETOM HHJEKCA HH(IAIIUN

Keiic 2
Cmpoc u IIPEII0KEHHE Ha

P;=50-Q; P =10+Q
YpaBHEHUSMHU: u , tne Pd — nena cmpoca, PS — nieHa npemnoxenus, Qd —
o0beM crpoca, Qs — 00beM npemIokeHus. 1'ocy1apcTBO, MMEsT BO3MOXKHOCTh PETYJIHPOBAHHUS PHIHOYHOTO IIe-
HOOOPAa30BaHUs, PEIINJIO MCIIOJIb30BaTh KOCBEHHBIM METOJ| PEryJIMPOBaHHS — BBECTH HAJOr B pasmepe 2
JIEH. €IMHUIIBI C KaXKI0W €IMHULIBI TPOJAHHOTO TOBapa.
3aoanue 1:

CUrapeCThl OITMCBIBAKOTCA
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[lomoGHOE BMEWIATENBbCTBO TOCYAApCTBA B TIPOLECC PHIHOYHOTO LEHOOOPa30BaHUSI IMpecienyeT
Uens ...

YKkaxxuTe OIH BapHaHT OTBETA

1) yBenn4eHus: Mpon3BOJICTBA U MOTPEOICHUS CUTAPET

2) CHW)KCHUS IIPOU3BOJICTBA U MOTPEOJICHUS CUTapeT

3) mogmepkaTh MOTPeOUTEICH cUrapeT

4) momnepxaTh MPOU3BOAUTEIIEH CUTApET

3aoanue 2:

[TomobHOE BMEMIaTEeNhCTBO TOCYAPCTBA B PHIHOYHOE IIEHOOOpa30BaHKE MPUBEAET K CABUTY KPHBOU

u PaBHOBECHOTO 00bEeMa MPOJIAK.

BriOepuTe He MeHEe IBYX BapUaHTOB

1) cokparmieHut0

2) mpemIoKeHHs BIIPaBO BHU3

3) yBEITMYCHHUIO

4) npenyoKeHHus BIEBO BBEPX

3ananue 3:

B pesynprare rocymapcTBEHHOTO BMeEIIATEIhCTBA B IMPOIECC PHIHOYHOTO IIEHOOOpPa30BaHUS ITyTeM
BBEJICHUS Hajiora Or0/pKET Oy/IeT MOMOJIHEH Ha CyMMY  JICH. CJIUHMII,

Keiic 3.
N3BecTHO, YTO B OOIIECTBEHHOM JKW3HUW DKOHOMHYECKHUE OTHOIICHHUS 3aHUMAOT 0coboe mecto, (GopMupys
CBOUM COJIEP>)KAaHUEM, B TOM YHUCIIE, TUIl SKOHOMUYECKON CUCTEMBbl. DKOHOMHUKA KaK XO3MCTBEHHAs NEATEIb-
HOCTH OO0II[eCTBa UMEET CBOM MPUYMHBI U OCOOEHHOCTH, SBISIONINECS MTPEIMETOM U3yUeHUS MHOTHX YYECHBIX

Ha MIPOTSKEHUN MOCTIETHUX THICSUYENETHH.
3ananue 1 (yxaxwuTte OJIVH BapUaAHT OTBETA).
OCHOBHOH IPUYMHOM BO3HUKHOBEHUS M PAa3BUTUS IKOHOMUUYECKUX OTHOLIEHUH SIBIISETCS OonpLien

yacTu Onar, Ha3pIBaeMbIX SKOHOMUYECKUMH.
BapuaHTbl OTBETOB:
1) peaxoctb
2) HEOrPaHUYEHHOCTb
3) ucuepmaeMocThb
4) matepuanpHas popma
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3ananue 2 (BBIOCPHTE HE MeHee JIBYX BapUaHTOB).
[Tpumepamy SKOHOMHYECKHX OJIar, KOTOPBIE OTJIMYAIOTCS] CBOMCTBOM PEKOCTH, MOTYT CIY)KHTb ...

BapuaHTbl OTBETOB:

1) necHble pecypchl

2) KOHIUIIUOHEP

3) CONHEYHBI CBET

4) Bo3ayx

3aganve 3 (ycTaHOBUTE COOTBETCTBHE MEXIy OOBEKTaMHU 3aJaHHMs ¥ BapUaHTaMH OTBETA).
VYCTaHOBHTE COOTBETCTBHE MEXIY HA3BAHUSAMHU CTaJUii OOIIECTBEHHOTO NPOM3BOJICTBA M MX COAEPIKAHUEM.
1. IIpousBoacTso
2. Pacnpenenenue
3. [lotpebnenue

BapuaHTbl OTBETOB:

1) nporiecc co3aHust MOJIE3HOTO MPOIYKTA

2) ompe/eNieHUe I0JI KaXI0r0 YeJIOBEKa B IPOU3BEICHHOM MPOIYKTE

3) UCIOIB30BaHME CO3/IaHHBIX MATEPUATBbHBIX M yXOBHBIX OJIar M YCIyTr [UISl yJOBICTBOPEHHS YeJI0-
BEUECKHX MOTpeOHOCTEN

4) niporrecc 0OMeHa OTHUX MPOAYKTOB Ha IPyTHE

Keiic 4

CpenHsas CTOUMOCTh  OCHOBHBIX CPEJCTB MPEANPUATHS IO TPyMIa B TEKYIIEM TOJy cocTaBisaia (B
MJIH. py0.): 31aHus — 25, COOpyKeHHs — 5, MallluHEI 1 000pyAoBanue 50, B TOM YMCIIe YCTAHOBJICHHOE B Hada-
ne roma - 10.

Hopwma amopTtuzanmu 1y maccuBHOM 9acTu cocTaBnseT 5%, ansa akTuBHON — 15%. Meron amoptusa-
1uy — uHeiHbId. J{ist HoBoro. PaGoTaroriiero 1 rom o0opy/1oBaHus, IPUMEHACTCS METO CyMMBI YUCIIE JIET.

UmncneHHOCTh padoTalouX Ha MPEINPUsITHU IPUBEJICHA B TA0JIUIIE:

Kareropus YucneHHOCTb, CpennemecsiuHasi 3apaOoTHasl IUiaTa,
Yel. pyo.
OcHoBHbIE paboune 50 25000
BcenomorarensHele  pa- 30 22000
Ooune
PykoBonuTenu 10 40000
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CrieuaanucThl 12 35000

Cayxauiue 2 20000

CTpaxoBbIe B3HOCY B T'OCYIapCTBEHHbIC BHECOIOMKETHBIC conraibubie Ghouasr — 30%.
TI'omosoit 06beM npomnsBoacTBa coctasisieT 1000000 exuaMIT TpoayKITMKA. Ha mpon3BOACTBO €UHHUITEI

NPOAYKIMU 3aTPAvY€HO CHIPbs, MATEPUAIOB B U DHEPTETUIECKUX PECYPCOB HA cyMMy 152 py0. mpoune 3aTparsl
— B CTPYKTYpe ce0ecToMMOcTH cocTaBisitoT 20%.

Bcs npoaykius Opl1a peanu3oBaHa 1o cpennei merne 250 py0. 3a equHUITY.
Paccuwnraiite pormooTIaqy, TPOU3BOAUTEIHHOCTh TPYAQ, CEOECTOMMOCTD €AMHUIIBI IPOAYKIINH, TTPH-

OBUTb MPEeNNpPUSATHS, KPUTHYESCKHUN BBIMYCK (HOJII YCIOBHO-TIOCTOSIHHBIX PacXoioB — 25%), peHTabelbHOCTh
HPOIYKIHH.

3HaTH

OCHOBHBIE METOABI HC-
cJIeJOBaHMH, HCITOJIb-
3yeMble JIISL  OICHKH
MIPOEKTOB;

SKOHOMHYECKOE COJIep-
JKaHWe, JTambl, aJro-
PUTMBI  pacyeToB JIs
MPeIBapUTENHHOTO TeX-
HHUKO-9KOHOMHYECKOTO
00OCHOBaHUS TPOEKTO

Ilepeuens mem 0na nodzomosku K 3auemy no oucyunaune «Ilpouzsoocmeennnliic. MeHedHcMeHN ).

1.

MeHe/KMEHT KaK TeopHs, MPAaKTHKa M HUCKycCcTBO ympasieHus. CymHocTs ymnpasieHus. OCoOCHHOCTH
praBHCH‘IeCKOﬁ ACATCIIBHOCTHU B YCJIOBUAX IMPOMBIIIJICHHOT'O IPOMU3BOACTBA. HpenMeT praBJ’IeH‘-ICCKOfI
JEATeITLHOCTH.

OOmas xapaKTepUCTUKa OPTaHU3AIMK M €€ PECYPCOB: JIIOAM, TEXHOJIOTHS, MaTepHaibl, KanuTaji, HHHOop-
Martus. [IpocThie u ciioxHbIe opranusaiui. @opManbHbie 1 HedopMalbHbIe opranu3aiuu. Kommepueckue
Y HEKOMMEPUYECKHE OpraHU3alH.

OOmmue acnekTsl B paboTe pyKOBOAUTENS: COJACpIKaHKE, pOJIH, QYHKIMHU yrpasieHus. MHpopMamoHHbIe,
MCKIIMYHOCTHBLIC POJIM PYKOBOJAUTEIIA, POJIU, CBA3AHHBIC C IPUHATUEM peHIeHHfI.

CTpyKTypa ¥ BHIBI IPOU3BOICTBEHHBIX MPOIECCOB. [IpOCThIe M CIOXKHBIE MTPOU3BOJICTBEHHBIE MPOIIECCHI.
«Y3KHue» mecrta IMPOU3BOJICTBECHHBIX ITPOLCCCOB U METOAbI UX YCTPAHCHUS. HpOI/I3BOJICTBeHHBIe IIOTOKH U
MIPUMCHCHHUE MCTO0B JIOTUCTHUKHU IS UX ONITUMHU3AlIHU.

OyHKIUS TUIAHUPOBAHUS. METO/Ibl 5KOHOMUYECKOTO TUIAHWPOBAHUS ¥ IPOTHO3UPOBAHMUS. AJIbTEPHATHBBI
u BI)I60p CTpaTeruuv, BOSMOKHOCTH HUCIIOJIE30BaHWA MaTPpHUIbI BocToHCcKOI T'pYIIIBL.

Opranuzanusi BHYTpU(PHUPMEHHOTO TUTAHWPOBAHUS HAa TPEANPHUATHH 4YepHOH Meramuryprun. OCHOBHEIE
3JIEMEHTHI U MPOLEAyphl OM3HEeC-TUTaHUpoBaHusl. Opranu3anus OI0KETUPOBAHUS Ha MIPEIIPUSITHU.
busnec-mmnan HWHBECTUIIMOHHOT'O MPOCKTA: CTPYKTYpa U MOPAJOK €ro COCTAaBJICHHA B YCIIOBUAX LIepHOI‘/’I MeE-
tamyprun. SWOT-ananus.

KamuTanoBnoxxeHus: Kak OCHOBHasi pa3HOBUAHOCTh MHBECTHLIMI B yCIOBUSX YepHOH MeTautypruu. IIpo-
CKTUPOBAHUEC KaInTaJIOBJIOKEHUI: HOBOE CTPOUTEIIBLCTBO, PACIHUPEHUEC, PEKOHCTPYKI WA, TEXHUUCCKOC I1C-
peBoopyxenne mpousBoactsa. TOO mpoekra.

[Ipou3BoaCTBEHHBIM
MEHE[KMEHT
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9. Kommepueckasi Ol[EHKa HHBECTHIMOHHBIX [IPOEKTOB B YUEPHON METAUTYPTUU B COOTBETCTBHU C METOJUKON
UNIDO. INoka3zarenu GUHAHCOBOH YCTOHYMBOCTH MPOEKTA: PEHTA0CIHHOCTh, 000PaYNBAEMOCTb, JTUKBUI-
HOCTb.

10. KomMepueckast OlleHKa HHBECTHI[MOHHBIX TIPOEKTOB B YEPHOI METAIUTYPrHH B COOTBETCTBHHU C METOIUKOM
UNIDO. Iloka3zatenu 3¢ (eKTHBHOCTH MPOEKTa: MEPHO OKYIIAEMOCTH WHBECTHUIINH, YHCThHIN TUCKOHTHPO-
BaHHBII JOXOM, BHYTPEHHISI HOpMa NPUOBUIN MIPOEKTA.

11. Opranwuzarms BHYTpH(DUPMEHHOTO IAHUPOBAHMUS B II€XaX YSPHOU METAILTYPIHHU: TEKYIIEE U ONIEPATUBHOE
wianuposanue. lponsBoacTeennas nporpamma. [lnansli-rpaduku: nmoonepanvoHHble rpaduKu, CKOIb3S-
LIME U IIOCTOSIHHO AeHcTBYIomue rpaduku. ucneTunpoBanue.

12. VcnoBus 6e3y0bITOYHOCTH METALTYPrHIECKOro IPOu3BoACTBA. [IpOM3BOICTBEHHAs TIPOrpaMMa U Tpaduk
0e3yopiTounocTr. Touka 6e3y0pIToOuHOCTH. METOIBI MapKMHATFHOTO aHaTN3a W OCHOBBI IPUHSATHS KpaT-
KOCPOYHBIX YIIPABJICHYECKUX PELICHUH 0 00beMaM NPOU3BOACTBA MPOLYKLIUH.

Ilposepounviit mecm:

1. OxoHomuueckas 3H(HEKTHBHOCTh MHBECTUIIMOHHOTO MTPOEKTA MPEATOaracT OleHKY:

a) 3(peKTUBHOCTH [UI OTHENBHBIX OTPACiIell SIKOHOMHUKH, (PMHAHCOBBIX HMPOMBILUICHHBIX IPYMIl, 00beIHHE-

HUU U XOJIJMHTOBBIX CTPYKTYD;

0) 2QPeKTUBHOCTH MPOEKTa ISl KKJOTO M3 YYACTHHUKOB (NMPEANPHUSTHII-yYaCTHUKOB, aKIIMOHEPOB, OaHKa,

JIM3UHIOBOM KOMITAaHUH U JIp.);

B) 9()()EeKTUBHOCTH y4acTHusi TOCyIapCcTBa B WHBECTULIMOHHOM IIPOEKTE C TOUYKH 3PEHHUS JOXOJ0B U PACXOIIOB

OI0JKETA;

r) 3¢ PEeKTHUBHOCTH NPOEKTA C MO3ULNHU BIMSHHUS HA SKOHOMHUKY PErHOHa.

2. BromxketHas 3 (HEeKTUBHOCTh MHBECTUIIMOHHOTO MIPOEKTA MPEIOoaracT OleHKY:

a) 3¢ PEKTUBHOCTH MPOEKTA C TIO3UINH BIUSIHUSI Ha 5KOHOMHUKY PErHOHA.

0) 2QPeKTUBHOCTH MPOEKTa ISl KOKIOrO M3 YYACTHUKOB (IPEANPHUATHII-yYaCTHUKOB, aKIMOHEPOB, OaHKa,
JM3UHIOBOM KOMITAHUH U JIp.);

B) 3QQEeKTUBHOCTH JIJIsl OTAEIBHBIX OTpaciell SKOHOMHUKH, (PUMHAHCOBBIX MPOMBIIIICHHBIX TPYMIL, 00beIuHe-
HUH ¥ XOJIMHTOBBIX CTPYKTYP;

) 3¢ $EKTUBHOCTH YYaCTHsI FOCYJapCTBa B MHBECTULIMOHHOM INPOEKTE C TOUYKH 3PEHHS JOXOA0B M PACXOAOB
Oromxera.

3. Kakue noka3zarenu H606XO,I[I/IMO paccunTaTthb AJid KOMMCp‘ieCKOﬁ OLICHKH 3(1)(1)6KTI/IBHOCTI/I IIPOCKTA:
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a) MPUTOK JICHSIKHBIX CPEJICTB;

0) caiplI0 pealbHBIX JICHET;

B) KO3((DHUIMEHT TUCKOHTUPOBAHHS,

T) IOTOK PEaJIbHBIX JICHET;

I[) CaJIbJ0 HAKOINVICHHBIX PCAJIbHBIX JCHET.

4. IIpUuTOKOM ACHEKHBIX CPEACTB OT UHBECTULMOHHON ACSITEIbHOCTH HA3bIBAIOT:

a) CpeJICTBA, MOJNyYCHHBIC OT pealn3alliy WK MPOAAKK OCHOBHBIX ()OHIOB HA TIOCJICHEM IIare MpoeKTa;

0) cyMMy MHBECTHUIINH, HEOOXOAUMYIO I MPHOOPETEHUSI OCHOBHOTO KaIluTalla U 00OPOTHBIX CPEJCTB, HEOO-
XOIMMBIX JUIS 3aITyCKa IPOU3BOACTBA;

B) HapalleHUe pe3yIbTaTOB CallbI0 PEabHBIX JCHET I10 IIaraM MpoeKTa;

T') BHIIJIATa MPOLEHTOB 10 OaHKOBCKOMY KPEAUTOBAHUIO.

5. UTO OTHOCHTCS K IPUTOKAM (OTTOKaM) AEHEXHBIX CPEICTB OT MHBECTULIMOHHON AEATEIbHOCTH:
a) MPOIICHTHI 110 IOJITOCPOYHBIM U KPATKOCPOUYHBIM KPEIUTaM;

0) KpaTKOCPOYHBIE KPEIIUTHI;

B) MOKYIIKa 1 MIPOAaxa 000pyAOBaHHUS;

T') MOKYTIKa 3eMJIH;

JT) TIoTaIlleHHe 3a/I0JDKEHHOCTH 10 KPEeIUTaM;

€) HeMaTepUaJIbHbIE AKTHBBI;

’K) aMOPTHU3AIINS;

3) MPUPOCT OOOPOTHOTO KamuTaia.

6. UTo OTHOCHUTCS K IIPUTOKAM (OTTOKaM) JIEHEKHBIX CPEJICTB OT ONEPaIMOHHON e TeNLHOCTH:
a) KpaTKOCPOYHBIE KPEAHUTHI, TOITOCPOTHBIC KPEIUTHL;

0) MPOLIEHTHI IO KPATKOCPOYHBIM H JIOJITOCPOYHBIM KPEIUTAM;

B) TIOKYIIKa U MPOJIaXka 000pyI0BaHUS;

T') IOCTOSTHHBIC U3ICPIKKU;

) TIOTAIICHHE 33/ I0JDKCHHOCTH TI0 KPeIuTaMm;

€) HeMaTepualbHBIC AKTHBHI;

’K) aMOPTHU3AIINS;

3) IpUPOCT OOOPOTHOTO KAITUTANA.
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7. YTO OTHOCHUTCS K IPUTOKaM (OTTOKaM) JCHEKHBIX CPEJICTB OT (PMHAHCOBOH JESITENHHOCTH:
a) KpaTKOCPOYHbIE KPEANTHI, JOJITOCPOUHBIC KPETUTHI;

0) IPOLIEHTHI 1O KPATKOCPOUYHBIM U JONTOCPOYHBIM KPEAUTaM;

B) MOKYIIKa ¥ MPojaxa 000pyA0BaHHUS;

T') IOCTOSIHHBIE U3/ICPKKH;

1) TIOTAIICHNE 3aJJ0JKEHHOCTH 10 KPEAUTaM;

€) HeMaTepuajbHbIC aKTHBHI;

JK) aMOPTHU3AITHS;

3) IPUPOCT OOOPOTHOTO KAIHTaJA.

8. TIoTOK peanbHbIX JIEHET ONPENENIeTCs KakK:

a) IPOM3BE/ICHHE NIPUTOKOB M OTTOKOB JICHEKHBIX CPEICTB OT MHBECTHIIMOHHOM M ONEPAIIMOHHOMN IEATENBHO-
CTH B K&XKIIOM TIEPUO/IE OCYLIECTBIIEHHUS IPOEKTA;

0) pa3HOCTH MEXJIy TIPUTOKOM M OTTOKOM JIEHEKHBIX CPECTB OT MHBECTHIIMOHHOM, ONEPallMOHHON M (PUHAH-
COBOIf IEATENBHOCTH B K&XKJIOM TIEPUOJIE OCYIIECTBIEHHS POEKTA;

B) Pa3HOCTh MEXJLy IPUTOKOM M OTTOKOM JIEHEXHBIX CPEJICTB OT ONEPAIMOHHON U (PMHAHCOBOM JIEATENBLHOCTH
B KaKJIOM TIEPUOJIE OCYILECTBIIEHHS POEKTA;

T') CBOM BapuaHT OTBETA.

9. K 0OCHOBHBIM BHYTPEHHMM (hAKTOPaM, BIMSIONIMM Ha MHBECTULMOHHYIO JEITENHHOCTh, MOYXKHO OTHECTH:

a) Pasmepsl (MacmTaObl) OpraHu3anyuy

b) Crenens GpunancoBoOl YCTOWYMBOCTH TIPEIPUSATHS

C) AMOpPTH3aUMOHHAs, MHBECTHIIMOHHAS U HAYYHO-TEXHMYECKAS TTOUTHKA

d) Opranmsanuonnas npasoBas popma IpeaIPUATHS

e) lleHoBas cTpaTerus opraHu3alyuy

f) Opranusanus Tpysa u npou3BOACTBA Ha NPEANPUATHH -

10 ViHBECTHIIMK B PACIIMPERUH JEHCTBYFOILETO IPOU3BOICTBA MPEJTIONArak0T:

a) paclUIMpEHKE 3aKyIKH ChIPbS U MATEPHAIOB Y TPaULMOHHbIX TOCTABIIUKOB;

0) 1OYKOMILIEKTOBaHME IITaTa pAOOTHUKOB,;

B) BHECEHHE KOHCTPYKTUBHBIX U3MEHEHHIH B TIPOLYKIIHIO;

I) pa3BUTHE B paMKax ()MPMBI IPOU3BOJICTBA, PA3IMYAIOLIMXCS BUIOM IPOIYKIIUH.
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YmMmeTh MPUMEHSTh 3KoHOMUYe- | Ilpakmuueckue 3a0anus

CKHE 3HAHMS MPH MO0~
TOBKE TEXHUKO-
SKOHOMHYECKOTO 000cC-
HOBAaHUA HpOCKTOB

1. OHpeI{CHI/ITL HCJ’IGCOO6pa3HOCTb BJIOXKCHUA CPCACTB B OpI‘aHHSyCMLIfI 6I/I3HCC-Hp06KT Ipu 3aJaHHOM CpPOKE

okymaeMocTd. McxonHsie qaHHbIe:

Hamvenopanne noxazatens Bemamna
1. Murectumnmn, TeIC. O.6. 3100
2. Joxomel 0T Ipoga#H IPOIVELIHE, TRIC. 1.2
l-Erog 1200
2Hron 1300
3-dirog 1900
ddirog 2000
3. CtaBKa IpoIeHTa 110 DAHKOBCKHM KpPeguTaM:
l-iirog 7
2Hron 10
3-dirog 11
ddirog 15
4 Hugexc pocta neH, Ko3ddHITHEHT:
l-Erog 14
2-iirog 1.5
3-itrog 1.6
ddirog 1.7
3. Cpok oKyIIaeMoCTH, JIeT 4

2. OmnpeaenuTs CPOKH OKYIMAeMOCTH MPOCTOM U nuckontuposanuabiid, YJ1/1, ecmu JII1 ot peanmsanum nmpoexra
yBennuuBaroTcs Ha 5% exxeronno. Hamor Ha mpubsmis — 20%. Choenats BBIBOABI 00 SKOHOMHUYECKON II€NIECO-

O6pa3HOCTI/I peajin3daliii MHBCCTUIIMOHHOI'O ITPOCKTA 10 MOACPHNU3AIINN 060py,Z[OBaHI/IH.

Ilokazarenb Jlo MopepHu3au ITocne MmogepHHU3aLIUU
BrIpyuka oT npomax 1000 1500
Wsnepxku, B T.4. 500 600
-TepeMeHHbIe 200 250
-IIOCTOSIHHBIE, B T.4. 300 350
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- - aMOpTU3AIHUS 150 170
CraBka nuckonra (%) 12 10
HNusectnnuun - 3000
CpoKk  SKOHOMHYECKOW  KH3HHU 7
MpOeKTa (JIeT)
No 3
[MpeanpusiTue paccMaTpuBaeT ABa albTEPHATUBHBIX HHBECTUIIMOHHBIX MpoekTa. Cpok ux peanuzanuu 4 roxa.
Wus. 3atpatsr coctasistor 100000 p. O6mras cymma YJIIT 150000 p mo kaxmaomy mpoekty. [loTok uHB. 3aTpar
0 TOJIaM pacIpeeNIeTCs CIeAYIONIM 00pa3oM:
— 1 mpoexT TpedyeT equHOBpeMeHHBIX MHBecTHIHN B cymme 100000 p.
— 2 mpoekT TpedyeT nepBoHavdanbHbx HHBecTHIHH 50000 p 1 50000 p B epBbIii To.
Y/IIT mo oboum mpoekTam popMmupyeTcsi, HauMHasi CO BTOPOTO T'oJla paBHOMEPHO IO TOJaM B T€YEHHE CPOKa
peanmzanuu. CraBka nuckoHTa o mpoekram 10%. Tpebyercs paccuurars YJIJ] mo mpoekram u chopmynpo-
BaTh BBIBOJIBI.
Bnagets HaBBIKAMHU KOMILJIEKCHO-

ro nojaxoja Ipu MOAro-

TOBKEC TCXHHUKO-
SKOHOMHYECKOr0 000C-
HOBaHUs IIPOCKTOB,

YUYUTBIBAIOOIETO TEXHH-
YecKHe, IKOHOMHUYECKUE
U COIMAJbHBIC MOCIE/I-
CTBHUS,

crocobaMu  AEMOHCTpa-
MM YMCHUS aHaJIHM3HU-
pOBaTh CUTYyaLUIO;
HaBBIKAMU U METOJIHMKa-
MU O00OOIIEHUST pPe3ylib-
TaTOB PCUICHHA, OKCIIC-
PUMEHTAIbHOU Jest-

3aoanua na pewenue 3a0ay u3 npoheccuonanbHoil 001acmu, KOMNIEKCHbLE 3A0AHUA

Nel Ipoayxkuus npennpustus N monbs3yercs OOJBIIMM CIPOCOM M 3TO Jae€T BO3MOXHOCTh PYKOBOJICTBY pac-
CMaTpHUBaTh MPOEKT YBEITHMUCHHS TPOU3BOUTEIBHOCTH TPEATIPUATHS 32 CUET BBITyCKa HOBOW MPOJYKIIMU yXKe
yepe3 mecsl. C 3TOH Lenbio He0OX0UMO CIIeayIoNIee:

1. JlomoHUTENBHBIE 3aTPaThl HA IPUOOPETEHUE JTMHUU CTOUMOCTBIO = 425 ThIC. TOJLI.

2. YBenuueHne 000pOTHOTO Kanuraia Ha 94 ThIC. JTOJII.

3. YBenuueHue 3KCIUTyaTallMOHHbIX 3aTpaT:

a) pacxoApl Ha OIUIATy TPyJa MepcoHaia B MepBbli rog = 116 TeIC. A0JUI. ¥ B AanbHEWIIEM OyayT yBEJIUYH-
BaTbcs Ha 10 THIC. JJOJUI. €XKETOIHO;

0) npuoOpeTeHne UCXOAHOTO CHIPhS AJIS IOTIOJHUTEIBHOTO BhIlTycka = 137 ThIC. HOJUI. ¥ B JanbHeWeM Oy 1yt
YBEITMYMBATHCS 1O 3 THIC. AOJIJI. HA KAXKAYIO 1 ThIC. IOTIOJHUTENBHON NPOIYKIINH;

B) APYyTHUE OTIOTHUTEIbHBIE €KETOAHbIE 3aTpaThl cOCTaBAT 40 ThIC. IO

4. O6beM peanu3aIiil HOBOH MIPOYKITUH TI0 TOJIaM COCTABUT (THIC. IIIT.):
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TENBHOCTH;

crroco0amMu  OICHUBAHUS
3HAYUMOCTH H IIPAKTH-
YeCKOM MIPUTOTHOCTH
MOJIyYEHHBIX Pe3yJbTa-
TOB;

BO3MOXKHOCTBIO  MEX-
JUCIMILTMHAPHOTO TIPH-
MEHEHNS,

OCHOBHBEIMH METOLaMU
peleHus 3a1a4d B obac-
TH  MHBECTUIMOHHOIO
MEHEIHKMEHTA;
po(ecCHOHATBHBIM
SI3BIKOM NpeIMETHOM
o01acTH 3HaHUS

ldirog 20
2-firozg 22
3-irog 24
d4irog 26
S-dirog 28
6-i rog 27
T-Hrog 23

5. lena peanmsaruu npoxykiuu B 1-it Tox 30 momn. 3a eauHUIy U OyJIeT €XKETOJHO yBeIWYUBaThCs Ha 1,5
JIOJLII.

6. AMopTHU3aIUsl IPOU3BOUTCS PABHBIMH JIOJIIMUA B TEYCHHE BCErO CPOKa CiIykObl oOopynoBanus. Yepes 7
JIET PHIHOYHAS! CTOUMOCTH 000pyI0BaHuUs cOCTAaBUT 14% OT ero nepBOHAYaNbHOW CTOMMOCTH.

7. 3aTpaThl Ha JIMKBUAALMIO yepe3 7 jeT cocTaBAT 10% OT phIHOYHON CTOMMOCTH 000y IOBaHUSI.

8. Iy npuoOpeTeHus: 000py10BaHUs HEOOXOIUMO B3ATh J0JITOCPOUHBINA KPEIUT, PABHBIH CTOUMOCTH 000pY-
noBaHud, mof 13% romoBeIx cpokoM Ha 5 neT. Bo3BpaT 0CHOBHOW CyMMBI OCYLIECTBIsIETCA, HAUYUHASI CO BTO-
poro rojia (IUIaTeKy B KOHILIE T'0J1a) PAaBHBIMU IJIATEKaMU.

9. Hopma noxoza Ha kanuran 30%. Hanor Ha npuosuis 20%. CtaBka nporenTa (i) paBHa 21% u paccunThiBa-
eTcs 1o popmyie:
i=a+b+c,
r7ie @ — pa3Mep BAJIIOTHOTO JCTO3UTa;

b — ypoBeHsb pricka TaHHOTO MPOEKTA;
C — YpoBeHb MHQIISLINH Ha BaJIOTHOM PBIHKE.

i=10+3 + 8 (1o yciaoBuio).

10. B xadecTBe mpoBepseMBIX Ha PUCK (PAKTOPOB BEIOMPAIOTCS:

a) JIOTIOJIHUTEITFHOE YBEIMYCHNE 0a30BBIX 00bEMOB MPOIYKIINK Ha 1% eXeroaHo, HaduHast CO BTOPOTO TO/1a;
0) yBenMyeHre NPoeKTUpyeMoro ypoBHs HHGIsIuuu 110 12%;

B) POCT BEITMYMHBI JIOTIOTHUTENBHBIX €KETOTHBIX 3aTpaT Ha 40 ThIC. O

Onpenenurs:

1. Huctyro TUKBUAAMOHHYIO CTOUMOCTE 000pYIOBaHUSI.

2. 3¢ deKT OT MHBECTULIMOHHOM, OTIEPallHOHHON U (PUHAHCOBOU AEATEILHOCTH.

3. TToTOK peanbHBIX JCHET.
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4. Canpa0 peallbHBIX JICHET.

5. Canbao HaKOTUICHHBIX pealbHBIX JACHET.

6. OcHOBHEIE TIOKa3aTenH 3QPEKTUBHOCTH IIPOCKTA:

a) YUCTBIN TPUBEACHHBIN JJOXO/I;

0) MHICKC IOXOHOCTH;

B) BHYTPEHHIOIO HOPMY JOXOAHOCTH.

7. CrenaTh BBIBOABI O BO3MOXKHOCTH PEaTM3aluy NPOEKTa U pa3padoTaTh NPEAIOKEHUS M0 MOBBILICHUIO €ro
3¢ HeKTUBHOCTH.

No 2

Tpebyercsi oneHUTH APGHEKTUBHOCTh WHBECTHUIIMOHHOTO TMpoekTa. PaccumTarh mokaszarenu 3(pQeKTHBHOCTH
WHBECTUIIMOHHOTO npoekTa (nHaekc peatadensHocTH Pl, NPV, IRR, DPP), cnenats BIBOJ O 1esiecooOpa3Ho-
CTH €ro peaju3alud. AKIMOHEPHOE OOIIECTBO paccMaTpUBAEcT BO3MOXKHOCTH MPHOOPETEHUS] TEXHOJIOTHYE-
CKOM JIMHUM I10 IPOU3BOACTBY MPOAYKIMH B KPEIAUT. Y CJIOBUS JOTOBOPA KpEANTa:

CTOMMOCTbH IIPUOOPETAEMOT0 UMYIIECTBA COCTABISACT 15 MIH pyo

CPOK TIOJIE3HOTO UCTIONIL30BaHMUS 000PYIOBAHUS 5 JIeT

cpok noroBopa 3 roja, miata 16% romoBeIx

aMOPTHU3aIHs HAYMCIISAETCSI TMHEHHBIM CIIOCOO0M

pasmep craBku HAC 18%, Hanor Ha npuObUIE 20%

craBka pedunancupoBanus LIb PD 8 %

ITocne 3amycka B 3KCIUTyaTauuio 0OOPYAOBaHMSA BHIPYYKa OT peaju3alydy NPOIYKUUHU (C HAC) COCTABISIET
19500 Thic.py0. /TOM., @ TEKYIIKE 3aTpaThl 0€3 yueTa IiaThl 0 KpeauTy- 4,5 MiIH. py0./To.

B Tabnuiie npuBeeHbI JaHHBIE OLEHKH JJOXOHOCTH KanuTala Jyis JaHHOH KOMIIaHUU:

VVVYVYVY

Bun kammrana CronmocTs KanuTana, % Jons B o0mielt cymme Kanmra-
na, %
BaHKOBCKMI KpEAUT 20 0,3
CpejicTBa 4aCTHOTO MHBECTOPA 18 0,3
CoOCTBEHHBIE CPEJICTBA 23 0,4

Ne 3

B pesynbpraTe mpoBeneHHBIX OPraHU3allMOHHO-TEXHIYECKUX MEPOIIPHUIATHN B IIeXe
1. sarparhl Ha TOIUTUBO CHU3ATCS Ha 5%.
2. Tr0/10BOM 00BEM MPOM3BOJICTBA YBENUUHTCS HA 15%.

I"omoBOI 00BEM MPOM3BOACTBA 10 PEKOHCTPYKITUH - 2,5 MITH. T.
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Onpeaenurs:

1. nonnyro ceGecToMMOCTh 1 T MPOLYKIUH 10 PEKOHCTPYKIIUH;

2. TONHYI0 ce0eCTOUMOCTH | T TIPOIYKIIMH ITOCIIE PEKOHCTPYKITHH;
3. T00BOI SKOHOMUYECKHUI 3)(DEKT OT N3MEHEHHS CEOECTOMMOCTH.

10 PEKOHCTPYKIMH nocJjie peKOHCTPYKIIMH noJist
HaumeHoBaHmue crareii KOJI- neHa, CyMMa, | K0JI-BO, | IleHa, cymMma, | IOCT.
BO, T pyO./en. | pyo. T pyo./en. | pyo. pacx.
(@)
I. 3amano B MPOM3BOACTBO: -
ChIpbe U OCHOBHBIE MaTEpHAIBI 1,164 | 4786,0 1,164 4786,0
Hmozo 3a0ano - - -
I1. OTxozp! 1 OTEpH (-) 0,164 568,17 0,164 568,17 -
Hmozo 3a0ano (-) omxoovt u no-| 1.000 - 1,000 - -
mepu
III. Pacxonp! o nepeneny -
3.1 Jlo6aBouHBIE MaTepHaIBI - - 27,3 - -
3.2 TOIUIMBO TEXHOJIOTUYECKOE - - 44,63 - -
3.3 DHepreTuuecKue 3aTpaThl - - 143, 56 - -
3.4 ®@oHp omIaTH TPy - - 112,71 - 0,7
3.5 Exuublil conraabpHbIA HAIOT - - 29,31 - 0,7
3.6 CmeHHOE 000py/I0BaHKE - - 68,91 - 1,0
3.7 Tekymumii peMOHT H COJIEpPIKaHUE - - - 0,8
OCHOBHBIX CPEJICTB 776,27
3.8 PaboTa TpaHCTIOPTHBIX IIEXOB - - 53,67 - -
3.9 Amoptuzanus - - 119,82 - 1,0
Hmozo pacxodoe no nepedeny - - -
4. OOmIenpOU3BOJICTBEHHBIE PacXo- - - 62,45 -
JTbI
5. KommMmepueckue pacxoap 246,13
HUroro monnas cebecrom-
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| mocrs | | | | | | | |
Ne 4
I'-z C. — Mono/10#1 1 aMOUIIMO3HBIA PYKOBOJNUTENH, COBCEM HEJABHO HAa3HAYCHHBIN HA TOIKHOCTH (PMHAHCOBO-
ro aupekropa «CMeracy, HeOOIBIIONH KOMITAaHWN, UMEIOIIe KOTHPOBKY Ha (oHI0BOI Oupxke. C. paccMarpu-
BAaeT 3TO Ha3HAUYEHHE KaK BPEMEHHOE, KOTOpOe MO3BOJIUT eMy HaOpaTh OIMBIT, a MOTOM MEepelTH B OoJiee KpyIi-
HYI0 opranu3ainuio. Ero Hamepenne — nepeiTé B APYryl0 KOMIaHUIO Yepe3 3 roja, 4ToObl Ha TOT MOMEHT aK-
iy KoMnanuu «CMeTacy BBICOKO KOTHpOBaINCH. Benencteue 3toro, C. 0COOEHHO BOJHYET, YTOOBI OTYETHAS
npUOBLIb KOMITAHHK K 3TOMY TpeTbeMy (M MOCIeqHEMY il Hero) TOAy CTaja KaK MOXKHO Oojiee BBICOKOM.
Komnanust «Cmerac» HemaBuo mobmamzosaia $300.000 ¢ moMOIIBIO BBITYCKA AKIMH C JIBIOTHBIM pa3Mellie-
HHEM, U AUPEKTOpPa PACCMaTPUBAIOT TPH BapHaHTa UCIIOIb30BAHUS 3TUX JICHET. PaccmaTpuBaroTcsi TpU NpoeK-
ta (A, b u B), ams kaxa0ro u3 KOTOPBIX MOTpeOyeTcss HEMEUICHHasl 3aKyIlKa o0OpyIOBaHHsS Ha CyMMY
$350.00. M0OKHO OCYLIECTBUTH TOJBKO OAWH MPOEKT, ¥ O0OPYJOBAHHE MO KAXKIOMY MPOEKTY MPOCTYKHT
TOJIBKO B TEUCHHE MPEIHA3HAYCHHOIO eMy CPOKa, 6e3 ocTaTouHOM crouMocTd. C. OTAAaeT NpeANnoYTeHre Mpo-
eKTy B, B cBs3u c ero MakcuMalbHOW MPHUOBLIBIO B TeUEHHE TPeThero roaa. OQHAKO, OH HE XOYeT OOBSICHAThH
peaNbHBIX MPUYMH TOTO, IIOYEMY OH OTAAET MPEANOYTEeHHE MPOEKTy B, u ,103TOMY, B CBOEM OTYETE OH PEKO-
MEHIOBaJ MpeJICeIaTei0 MpoeKT B m3-3a camoii Bbicokoil BHyTpeHHel ctaBku noxona (IRR). IlpuBomurcs
UTOroBasi TAaOJIHIA U3 €ro OTYETA.

[Ipoekt  YUuCThHIN MOTOK JEHEKHBIX CPEJICTB IRR

o roaam ($ Teic.)

A (350) 100110104112 138 160 180 27,5

b (350) 40 100 210 260 160 26,4

B (350) 200 150 240 40 33,0

[Mpencenarenb KOMIaHWU MPUBBIK K TOMY, YTOOBI MIPOEKTHI PACCMATPHUBAINCH C TOUYKH 3PEHHS CPOKa HX

OKYIIaeMOCTHU M YUETHOW CTaBKH JOXOJHOCTH KallUTaJOBIOXEHUH, H, COOTBETCTBEHHO, Y HEr0 BO3HUKAIOT IO-
no3penunst oTHocuTenbHO IRR kak MeTona oTO0Opa WHBECTHIIMOHHBIX TTPOEKTOB. B CBA3M ¢ 3TMM mpencenareis
TIOITPOCHII TTOITOTOBUTH He3aBUCHMBIN oTdeT. CTtonMocTh Kanurana - 20%, obopynoBaHue aMOPTU3UPYETCS IO
npsMonrHeHHOMY Metony. Heobxoaumo:
a) HAWTH CPOK OKYIAeMOCTH WHBECTHIMI IS KaXKI0To poekTa (5 6ayuioB)
0) naiitu ARR 1151 Kaxkoro npoekra. (5 6amioB)
(Utoro: 10 6amioB)

3HaTL

CpenctBa W METOHBI
CTUMYJIMPOBAaHUs COBITA

TeopemuquKue 60NpOCHL.
1. IToHsITHE M YKOHOMHYECKOE COJACPIKAHUC PC3YJILTATOB Hay‘{HOﬁ )4 Hay‘lHO-TeXHH‘lGCKOﬁ JACATCIIBHOCTH.

[IponBmxenue Hayy-
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npoaykuuud.  Cuctemy | 2. DKOHOMHYECKHUE MTOKA3aTENN, XapaKTEPU3YIOLINe HAYYHYIO JeSTEIbHOCTb. HOM IPOLYKLUU
¢uHancupoBaHusi WHHO- | 3. Knaccudukanus HaydHO-TEXHHYECKON MPOAYKIIUH MO IKOHOMUYECKUM KPUTEPHSIM.
BallMOHHON AeATeNbHO- | 4. VicTouHNKN ()MHAHCHPOBAaHMUS NHHOBAILIMOHHBIX IIPOEKTOB.
ctu. [Ipuniunel, popmst | 5. @opmbl prHAHCHPOBAHKS HHHOBALIMOHHON JEATEIBHOCTH.
U MeToabl (uHaHCHPO- | 6. DOPMEBI roCcyIapCTBEHHOW MOANEPKKHA HHHOBAITUOHHOH JISSTEIHbHOCTH.
BAaHUS Hay4dHO- | 7. HeTpaauioHHbIEe MEPBI FOCYJaPCTBEHHOUN MOAECPKKU.
TEXHUYECKOH  MIPOAYK-
IIUH.
YnMmeTs AHaTU3UPOBATh PHIHOK | [Ipakmuueckue 3a0aHus:
Hay4YHO-TEXHUYECKON IloaroroBka NOKIaIOB-IPE3CHTALMN Ha MPEATIOKEHHBIE I CAMOCTOSATENIBHBIE TEMaTHKH:
npoaykuuu. Beinensars | 1) [lonaTue Hay4HOH AESTEIbHOCTH, OKA3aTENIN €€ XapaKTePU3YIOIUe, HCTOUHUKH (prHAHCUPOBAHMUS.
0COOCHHOCTH  TpoJBU- | 2) IIpoOaemsl aHamu3a pbIHKA HAYYHO-TEXHUYECKONW MPOAYKLINH.
XKeHusi ToBapa W MyTH | 3) HaydHo-TexHMUYecKast MpOAYKIUs KaK TOBap 0COOOTO poja.
ero coBepuieHcTBoBaHu | 4) [Iponecc mpou3BOACTBa, peanu3aluy U NCIOJIb30BaHNs HAYYHO-TEXHUYECKON MPOIYKLIUH.
B ycnoBusix Poccuiicko- | 5) Knaccudukanus HayqHO-TEXHUUECKON TPOYKIIUH 110 SKOHOMHUYECKHM KPHTEPHUSIM.
ro peIHKAa Hay4yHOU Mpo- | 6) OpraHusanys 1 INIaHuPOBaHUE MTPOIBHKEHNS TOBAapa U MyTH €ro COBEPILIEHCTBOBAHUSI.
TYKIIHH. 7) CpeactBa 1 METOIBI CTUMYJIUPOBAHUS COBITA IPOAYKLHH.
8) IIpuniunsl, GopMbl M METOABI (PUHAHCHPOBAHMS HAYYHO-TEXHUUYECKON MPOIYKLIUH.
9) Ucrounnku (pMHAHCUPOBAHUS HAYYHOH, HAYYHO-TEXHUYECKON N MHHOBAIIMOHHOH JIeSTEITLHOCTH.
10) ®opMbI rocy1apCTBEHHOM MOAIEPKKH MHHOBAIIMOHHOM JiesiTelbHOCTH B Poccum.
11) I[Ipon3BoaCTBEHHBIH MPOLIECC M OCHOBHBIE MPUHIMIIBI €I0 OPraHU3aLHH.
12) Iopsiiok 1 0COOCHHOCTH BBITIOJHEHHS HAyYHO-UCCIICIOBATEILCKUX PA0OT 10 MOCYIapCTBEHHBIM KOHTPAK-
Tam.
Bnaners MerogamMu CTUMYJIUPO-

BaHUs COBITA TPOAYK-
muu. Cnocobamu  olle-
HUBAHMUS 3HAYMMOCTH U
NPaKTUYECKONH MPUTO-
HOCTH HWHHOBAIMOHHOM
TIPOTYKITHAH.

Teopueckue 3a0anus.

1. Pa3paboTka xoHIeNUU (METOJUKH) CTUMYJIMPOBaHUs CObITa KOHKPETHOW HAYYHO-TEXHUYECKOW MPOIYK-
M.

2. Pa3paboTka KoHIeNnuuHu (METOMKH) OLIEHUBAHUS 3HAYMMOCTH M MPAKTUYECKOW MPUTOJAHOCTH KOHKPETHOH
WHHOBAIIMOHHOMN MPOTyKITHH.

OK-3 - ctocoOHOCTHIO K KOMMYHHUKAIIMH B YCTHON U MUCBMEHHOUN (popMax Ha PYCCKOM M MHOCTPAHHOM SI3bIKaX JUIS PEIIeHUs 3a7a4 MEKINIHOCTHOTO U MEXK-
KYJbTYPHOT'O B3aUMOJAECHCTBUS
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3Harth 0a30BbIE  JICKCHUECKHUE

igﬁ:ﬁufl;n;;?;z}:;gx Use the phrases to write your own autobiography.

J3BIKe: 1 My nameis ... I.arn ... years old. [ was born.on ...in ... 2 We have ... people in our famil_y. Ilive With .3

62130BI;I€ FpaMmaTHie- My father’s name is ... He is ... years old. He is a.. and he works ... 4 My mother’s name is ... She is ...

CKHE KOHCTpYKIWH, Xa- years old. She is a ... 5 [ have a (younger / elder sister / brother). He / Sheisa ... 6 We live ina ... The_rre are

> “"_|...rooms in our flat: ... ... ... and a ... We have all modern convenience: ... ... ... ... 7 T have my duties about

Ea;(;EE;ZI;Hé[gﬂ ez;THOH the house. I must ... I always help my ... about the house. 8 I finished school number ... My favourite subjects

J'II/IHFBOCTpaHOBFG))L[‘Ie’— gt school were ... anq Now I’m a...91like reading. I like to reagl ...and I glso like to read... 10 I like to

CKHE W COLHOKYIHTYD- listen to mpdern music. I like to listen to ... My favourite composer is... 111 hke. to watch TV.

bl 0COBOHHOCTH My favour!te programmes are ... 12 Now I’m a student of ... We have many subjects at ...

My favourite subjects are...

CTpaH, U3y4yaeMoro s3bl-

Ka
Ymethb YUTaTh W U3BIICKATH HH-

bopmawtio w3 ananu- Put the words in the proper order in the sentences lusually / at 10 o'clock / out of the garage / in the morning

1; ;3;1;1;1;1)4 HHOTSBIHBIX |/ drives / his bike / Fred HMuoctpaHHbIi A3bIK

’ 2a shower / after dinner / often / Mrs Lewis / takes

AICHaTL,  KpaTkue  c00d- 3a parking place / near the library / we / find / seldom

ﬁaef;ﬁcmgpﬁqufﬁf? 4to/ 1/ on/a/ night-club/ sc_)metimes_/ Saturdays / go

odopwaTs  HH (bOpMa’_ 5f|y_/ my parents / to Aus_trallg / sometimes /1/inwinter / and

6enjoys / very much / swimming / in the pool / always / Mary

I B BUJC ITUCbMCEHHO-

IO TeKCTa
Bnanets HaBbIKAMM yCTHOM U

MUCBMEHHOM peyd Ha
HWHOCTPAHHOM SA3BIKE,
OCHOBHBIMH BUIaMHN
yreHus  (M3ydaroliee,
MOUCKOBOE M TPOCMOT-
poBoe);

npuémamu nepesoa
aIalITUPOBAaHHBIX  MHO-

Answer the following questions:

What was George Stephenson?

Where and when was George Stephenson born?
When was the first public railway opened?

How many children had George Stephenson?
Where was a monument to father and son erected?



http://newlms.magtu.ru/mod/glossary/showentry.php?eid=65938&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79457&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79457&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/glossary/showentry.php?eid=79460&displayformat=dictionary
http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/assign/view.php?id=385931
http://newlms.magtu.ru/mod/assign/view.php?id=385931
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SI3BIYHBIX TEKCTOB;
HOpPMaMU PEUYeBOT0 ITH-
KeTa.
3HaTh CTPYKTYpy H coaepxa- | Illepeuens meopemuueckux 60npocos K 3auemy:

HHE  MEXKYJIbTYPHOTO
B3aMMO/ICUCTBUS;

CyTh IIEHHOCTHO-
CMBICJIOBBIX OTHOIIICHHI
B MCKJIUYHOCTHOM KOM-
MYHUKAIIHH;
MaTepUANbHYIO U Iy-
XOBHYIO POJIb KYJIBTYPBI
B Ppa3BUTHH COBPEMECH-
HOT'0 O0IIeCTBa;
JIBIDKYIIAE CHJIBI H 3a-

KOHOMEpPHOCTH  KYJIb-
TYPHOTO IpoLecca, MHO-
TOBAPUAHTHOCTb  KYJIb-

TYPHOTO Tporiecca

1.

2. CTpyKTypa COBpPEMEHHOU KYJBTYPOJIOTHH: TEOPHs KYJIbTYphl, HICTOPHS KYJIBTYpHI, GUIOCOPHS KYyIbTYpBHI,

CTpyKTypa U COCTaB KyJIbTYypPOJIOTHIECKOTO 3HAHUSI.

COLIMOJIOTHSA KYJIbTYPHI.

. KyneTypauTpomnonorus.

. TeopeTnueckas 1 NpUKIagHas KYJIbTYPOIOTHSL.

. MeToap! KyIbTypOJIOTHIECKOTO UCCIIEAOBAHUS.

. [lonsiTrie KynbTypsI U €€ QyHKINH.

. Kynbryporenes.

. Kynbrypa, npuposa u nuBuiau3anus.

. Kymbrypa xak MUp CMBICTIOB ¥ 3HAKOB. SI3BIK M KOZBI KyJIbTYPHI.

. @opMBI KyIIbTYpBI: MUGOJIOTHSL, PEIUTHSI, HCKYCCTBO, HayKa.

. KynprypHas xapTuna mupa.

. Mopdosorust KynbTypsl: MaTepuaibHasi ¥ JyXOBHAs KyJIbTYPHI.

. CyOKkynbpTypa 1 KOHTPKYJIbTYpA.

. MaccoBas u anuTapHas KyJbTypa.

. @yHKIMH, IEHHOCTH U HOPMBI KYJIbTYPBI.

. Tumonorust KyneTypbl: nuxoromus «Boctok — 3anam.

. O6mecTreHHo-ucropudeckas mkoina (H.A. Janunesckuii, O. llnenrnep, A. ToiinOu u np.).
. Hatypanuctuueckas mxona (®. Hume, 3. ®peiin, K.I'. FOur, b.K. Manunosckwii u ap.).

. Counonornueckas mkona (T. Dnuor, [1. Copokun, A. Bebep, T. [lapconc u ap.).

. CtpykrypHO-cumBosmmueckas mkoia (. Coccrop, 3. Kaccupep, K. Jlesu-Ctpocc u ap.).

. ArTpomnonormdeckas mkoia (3. Taiimop, A. Jlanr, [x. @peitzep, A.H. Becemorckuii u ap.).
. Konnenus «urposeix kynstypy» (M. Xeitsunra, X. Oprera-u-Taccer, E. ®unku np.).

. MeXKynbTYpHBIE KOMMYHUKALIH.

. Kynbrypa, muaHOCTS 1 00IIIECTBO: aKKYJIbTYpPaIUs U aCCUMUIIALINS.

. CounanbHble HHCTUTYTHI KYJbTYPBI.

. IHKynbTypanms 1 connanuzamnus.

. Mojienu KyJapTypHOM YHUBEPCATU3AIIMH.

Kyneryponorus n
MEXKYIbTYpPHOE
B3aUMO/ICHCTBUE




CmpykmypH

blll DJIeMeHm

KoMnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

28. Mecto u pons Poccun B muanore KynbTyp U MEPOBOM KYJIBTYpe.

29. HanmoHnanbHOE cBOEOOpa3ue pycCKOM KylIbTyphbl: MECCHAHCKOE CO3HAHMUE.

30. Cranosnenwue u pa3Butne KynbTypbl Ha Pycu B X — XVII| Bekax: u3 KynbTypHOUW U308 K HHTETPAIHH
C €BPOIIEUCKON KYyJIbTYpOil.

31. Ponk uuHOCTH B pycckoit KynbType XIX Beka.

32. Jlnanor KynbTyp B pyCCKOM HCKycCTBe «CepeOpsTHOTO BEKay.

33. KynbTypHast MOIEpHU3ALIHSL.

34. I'moGanpHBIE TPOOIEMBI COBPEMEHHOCTH.

35. KynbTypa B COBpEMEHHOM MUDE.

Tecr:

1. Ky1bTypoJsiorusi Kak cucTeMa 3HAHUH 0 KyJIbType u3y4aer:

A) 00pa3 KU3HU JIIOJIeH;

B) KynapTypHBIH YpOBEHB JIOEIH;

B) meneBps! MEPOBOM KyJIBTYPHI;

I') cumBonN 3HaUeHNUs apTeaKTOB.

2. Ilpu ceMHOTHYeCKOM MOAX0/A€ K M3yYeHHIO KYJIbTYPhI 0c000€ BHUMAaHHe 00palaeTcs Ha:
A) IBWXKYIIIUE CUIIBI KYJIBTYPBI;

B) HOpMBI U caHKLUW;

B) cuMBOIIBI M 3HAKH KYJBTYDBI;

I') pyHKIIMH KYyJIBTYPHI B OOLIIECTBE.

3. IlpeamMeToM M3y4eHUsI KYJIbTYPOJIOTHHU SIBJISIOTCS:

A) Teopuu pa3BUTHS OOLIECTBA, KyJIBTYPHBIE AIIOXU;

b) B3auMocBsI31 MEXIY pa3NUIHBIMU HCTOPUYECKUMH MTEPUOTAMH;

B) Monenu KynbTypbl, IEHHOCTH, HOPMBI, YeJIOBEUECKOE MTOBE/ICHUE;

I') MmupoBas XynoskecTBeHHas KyJIbTypa, MaHEpPhl TOBEJCHNUS YeI0BeKa B OOIIECTBE.
4. Ucnonib30BaHNEe HCTOPUYECKOr0 METOAA HCCIE0BAHHUS KYJIbTYPHI NPEANOJaraeT 0codoe BHUMaHHue K
H3y4eHUIO:

A) poH BBIIAIOIIUXCS JINYHOCTEH B UCTOPUH KYJIBTYPBI;

B) renesuca, pa3BuTHA I yracanus KyJbTYPHBIX SBJICHUH BO BPEMEHU;

B) Bo3MoOKHOCTH pecTaBpanyuy NaMsITHUKOB KyJIbTYPHI;

I') aHTUYHOM KyJIBTYPBL.
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5. MeTtoa nccienoBanusi, NPUHATHIA (PyHKIMOHAJIBHON IKOJIOH, — 3TO:
A) aHaJIN3 IPOAYKTOB KU3HEACSITEIHHOCTH;

b) Benenne HaOIroneHAs 32 00Pa30M KHU3HH COOOIIECTRA;

B) Benenue skcniepuMeHTa Hall MCCIe yeMbIMU TPYTIIaMH;

I') pasMbiieHne HaJ OO BEKTaAMU MHpPa MIPUPOABI U MHUpa YelIOBEKa.

6. K npeaMmeTHOMY N0JII0 KYJIbTYPOJIOTUM HE OTHOCUTCH...

A) KyTBTypOBEICHHE;

bB) ncuxonorus KynbTypel;

B) commornorus;

I') 6orocnoBre KymbTYpBHI.

7. Ilony4yeHue HEeHHOCTHBIX CY:KAeHUIl SIBJsIETCS TVIABHOW LeJIbI0 MeTO/a HCCIeT0BAHUSA KYJbTY-
pbI.

A) CTPYKTYpHO-(QYHKIIHOHAIEHOTO;

b) ncropuueckoro;

B) ¢unocodcekoro;

I') koMnapaTHBHOTO.

8. B 3aBucuMocCTH OT Heslell KyJIbTYPOJOrH4eCKOro NO3HAHMS B MPeIMETHOI 00J1acTH KYJbTYPOJIOTrUU
BbIIEJISIIOT TeOpeTHYeCKHid, PyHAaMEeHTATbHBIH 1 YPOBHH.

A) KOMIIapaTHBHBIN;

b) smmmpuyeckwmii;

B) nuaxponunueckuii;

I') npuknagHO¥.

9. KyabTypy 0011ecTBA U €ro Cy0beKTOB U3y4aeT:

A) cormuoorus;

B) xynbTypHas aHTpOIOJIOTHS;

B) xynbTyposnorus;

I') dpunocodus kynbTypsl.
10. B cooTBEeTCTBHH € 3a1aYaMM KYJbTYPOJOrHYECKOl HAYKH Bce €€ 3HAHUSM MOAPa3AesoTCs Ha JBa
BUJA — PyHIaMeHTaIbHbIE U 3HAHNA.

A) npukIasHEIE;
b) ropunnyeckue;
B) Texnndeckue;
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I') menaroruueckue.

11. KynbTypoJornyeckoe 3HaHHe BOCTPeOOBaHO:

A) skonorueii;

B) Teopueii cuctem;

B) reorpadueii;

I') monuronorueii.

12. U3y4yeHue HPaBOB M 00bIYaeB HAPOJAOB HEOOX0AUMO /JIsL:

A) obecrieueHre MEXKYIbTYPHONH KOMMYHUKAIUY;

b) ocBOEHUS HOBBIX TEPPHUTOPHI;

B) npocBereHus 0TCTaNIBIX HAPOIOB,;

I') moBkIIeHNUsST COOCTBEHHOTO KYJIBTYPHOTO YPOBHS.

13. KynabTypoJiorus onupaercs Ha JO0CTHKeHUS HAYK.
A) UCTOPHYECKHX;

b) marematndeckux;

B) Ouonornyeckux;

I') monuTHYecKuX.

14. CraTyc KyJIbTYpPOJOrMH COBPEMEHHOM CHCTeMe HayK onpee/sieTcs:
A) ucTionbp30BaHNEM €€ METOJI0B U BBIBOJIOB B IPYTHUX OTPACISIX TYMaHUTAPHOTO 3HAHUS;
b) Brmouennem kypca «KynbTyposioru» B 00pa3zoBaTellbHBIN Mpolece;
B) mponomxuTensHO#M HeTopuei;

I') HpaBCTBEHHBIM M 3CTETHYECKHUM COJIEPKAHHEM KyJIbTYypOJIOTHH.

15. B3anmMocBs3b KyJIbTYPOJIOTHH U COLMOJIOTMH MPOSIBJIsAETCA B:
A) oO1mieii TeHeaornu;

B) cxonHBIX MeTOAX MCCIIEIOBAHUS;

B) ToxxnecTBe HayYHBIX BHIBOJIOB;

I') enquHOM TepMUHOIOTHY.

16. K HaykaMm, ¢ KOTOPBIMH KOHTAKTHPYeT KyJbTYPOJIOTHS, YIJIy0Jisis CBOM MPeICTaABJICHHSA 0 KyJbType,
He OTHOCHUTCH...

A) noruka

B) punocodus

B) commonorust

I') aTHOTpadus.
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17. K Haykam 00 o01IMX acleKTax YeJIOBeYeCKoil JesiTeIbHOCTH, 0e3 OTHOCHTEJIBLHO K eé mpeaMeTy, OT-
HOCATCS HAYKH.

A) PKOHOMHYECKHE;

B) uckyccrBoBenueckue;

B) Texnuueckue;

I') KyAbTypOJIOTHUYECKHE.

18. I'naBHOe OoT/INYME KYJbTYPHOII AHTPOIOJOTHM OT KYJbTYPOJIOIHH 3aKJIIOYAETCH B TOM, YTO KYJIb-
TypHasi aHTPOIOJIOTHSI HOCUT MO NMPEeuMYIIeCTBY xapakrep.
A) TIpaKTHYeCKHii;

b) o6o06marormii;

B) perpocnieKTHBHBII;

I') noHnMaromuii.

19. IlpuxknagHas KyJbTypPOJIOTHSl U3y4aeT:

A) 3BOJIOIMIO TEOPETUIECKON KOHIICIIITUH;

b) 3akoHOMEpHOCTH KYJIBTYPHOTO IPOIIECCa;

B) HapogHoe TBOpuecTBO;

I') noBcerHEBHASI TIPAKTHKA JTFOJIEH.

20. IlpeameToM HcTOPHYECKON KYJIbTYPOJIOTHH SIBJISIETCH:

A) IpOUCXO0KIEHNA YETOBEUECKOr0 pa3yma;

B) cTpykTypa coBpeMeHHOH KyJIbTYpOJIOTHH;

B) nepcriekTuBBI KyJIbTYPHOTO Pa3BUTHUS;

I') sBouTIONINS KYIBTYPHBIX (DOPM.

VYmeTh

o0IaThcs ¢ MpeacTaBu-
TENSIMA  JIPYTUX  KYJIb-
TYp, HUCIIOJIB3Yysl IIPUEMBI
MEXKYJIBbTYPHOI'O B3au-
MOJICHCTBUS,

pemiate 3alaud  MEXK-
JIMYHOCTHOTO WU  MCXK-

IIpakTHYecKue 3a1aHUA:

1. IlpounTaiite Gpparment u3 padotsl P. Utca n chopmynupyiite cBoe OTHOIIEHHE K €ro Touke 3peHus. Ot-
BETHTE Ha BOTIPOCHI.

JKu3Hb Hammx Janekux MPeiKoB MPOTEKalla B IKCTPEMAIbHBIX YCIOBUIX, OOTaThIX MHOXKECTBOM CITy4alHBIX
COBIAICHUH, KOTOPbIE BOCIPUHUMAIINCH TIEPBOOBITHBIM CO3HAHUEM KaK CJICACTBUE MPOSBICHUS HEBUJUMBIX U
BCECHJIBHBIX «4ap». OHU MOPOXKAAI0T BUAUMOCTH OOJBIION BEPOATHOCTH CBS3M MPOUCIICAIINX C YEJIOBEKOM
HEeCcuacTUH ¢ JISHCTBUSAME HaJl ero (peTHUIIaMH WK PeabHOCTHIO TPOKIISITHH, 3aKIIMHAHWH, KoIoBcTBa. Ecin

KYJIETYPHOTO  B3auUMO- | elle JO00aBHUTh CloJia caM (PaKkT NCHXOIOTUYECKOro OKMAAHUs Oellbl: YTO-TO CIIYYHJIOCH C TBOEH UYpUHIOM, C
JeicTBYS; TBOMM (DETHILIEM H T. 1., TO KOJIMYECTBO COBMAJCHUN WM CIIyYalHBIX CBSI3€i HECBA3aHHBIX MPUYUH U CIEICT-
AHAJIU3UPOBATH IIPO- | BUM YBEIUUUTCS.
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OJIeMBI
MIPOLIECCOB;
MPUMEHATh TOHATHUIHO-
KaTeropualibHbI  amnma-
paT, OCHOBHBIE 3aKOHBI
KyJIbTYPOJIOTHUH KaK Ty-
MaHUTApHOM HayKu B
npodeccuoHaIbHON

e TebHOCTH;
aHAIIM3UPOBATh M OIIe-
HHUBATb KyJIbTypHBIE
IpoucCCol M SBJICHUA,
IUIAHUPOBATh ¥ OCYIIIEe-
CTBJIATH CBOIO JIESATEIb-
HOCTb C Y4E€TOM pe3yJib-
TaTOB ATOT'O aHAJIH3a

KYJIBTYPHBIX

* [loyemy Ha TepBBIX dTallaX Pa3BUTHS YEIOBEUECKOTO OOIIECTBA MOSIBISETCS Bepa B aOCOMIOTHYIO CBsI3b (e-
THUILA ¢ Cyap00i yermoBeka?

* [logkpersirach 71 3Ta CBsI3b OOIMIECTBEHHBIM CO3HAHUEM ITEPBOOBITHOMN MTOXH?

* [louemy mooOHBIE CUTYalIMK YaCTO HAXOJMIN CBOE MOATBEP KICHNE B OKPYKAIOIIEM pealbHOM MHpeE?

* [IpuBeuTe U3BECTHBIE BAM IPUMEPBI: a) Maruueckoro oopsina; 6) TOTEMHBIX MPECTABICHUI; B) aHUMHICTHU-
YECKHX IPEICTABICHUM.

2. PaccMoTpuTe OCHOBHBIE MUPOBBIE PEIUTHU 110 TPEM OCHOBHBIM MOMEHTaM: PEJINTHO3HOE CO3HAHWE, KYJIb-
TOBas ACATCIbHOCTL U PCIIUTUO3HBIC OpraHu3alu. HNmeiiTe B BUAY, YTO OHU TECHO CBA3AHELI, BSaHMOHCﬁCTBy-
0T ¥ 00pa3yIoT IEIOCTHYIO PEIUTHO3HYIO CHCTEMY.

3. OnmmuTe Kakoi-TuO0 M3BECTHBIM BaM OMBIT MEXKYIbTYPHOTO B3aMMOJICHCTBHA. by i B Bamew ku3HH
npoOJeMbl C MOHUMaHWEM TOBEICHUS MPEJCTaBUTENeH APYrod KynbTypbl? MojeTe i BBl UX OOBSCHHUTH?
OO0parute BHUMaHHE MTPpHU OOBSICHEHUH, YTO TIOBEICHUE YEIIOBEKA CIIETyeT PaCCMaTPHUBaTh B paMKaxX €ro Kyllb-
TYpHI, @ HE CBOEH, T. €. CIEIyeT MPOSBIATH OOJBIIIEC SMIIATHH, 9eM cuMIaThui. CHMITaTUs MOApa3yMeBaeT, YTo
YEIIOBEK MBICIICHHO CTaBHUT Ce0s Ha MECTO JIPYTOro, CIEIyeT «30JI0TOMY MPABITY HPaBCTBEHHOCTH»: IIOCTY-
nay ¢ JIF0JIbMHU TaK, KaK XOTeJ Obl, 4TOOBI MOCTyNau ¢ ToO0oi». Ho npu cuMnaTuu MCnosib3yrTcsl CBOU COOCT-
BEHHBIE CTIOCOOBI MHTEPIPETAINH TOBEeHU ApyruX Jronei. [Ipu oOmieHny ke ¢ HOCUTENSIMHU JIPYTHX KYJIb-
Typ CJEIyeT MPUMEHSATh AMITATUYECKUH IMOAXO/I, T. €. IPEACTaBUTh CeOsl Ha MECTe JIPYroro 4eloBeKa, MPUHSTH
€TI0 MHUPOBO33PCHUC, ITOHATH €TI0 YYBCTBA, KCJIAHUA, TOCTYIIKU, UCXOANUTH U3 paMOK €r0 KYJbTYPBbI. CYHIHOCTL
OMIATUYECKOTO TOJX0JIa OTPAKAET «ILIATHHOBOE MPABHIIO»: «IOCTYMAK ¢ APYTHMH TaK, KaK OHU MOCTYMAaIN
OBI camu ¢ CO0O0I».

4. Omnpenenurte, B KaKOW HMCTOPUKO-KYJIBTYPHBIN PO ObLIN CJIENaHbl CICIYIOIINE BhICKA3bIBAHUS (€CIIH
BO3MOYXHO, HA30BHUTE aBTOPA):

* «Kak miogopoiHOe TIoie 0e3 BO3eNbIBaHHS HE IaCT ypoKasi, TaK U aymia. Bo3mensiBaHne AyIIy — 3TO U €CTh
¢unocodus: oHa BBITIANBIBACT B IYIIIE TIOPOKH, IPUTOTOBIISET IYIIN K MPHUSITHIO TIOCEBA W BBEPSIET €11 — CeeT,
TaK CKa3aTh, TOJIBKO T€ CEMEHA, KOTOPbIC, BBI3PEB, IPUHOCIT OOUIBLHEHIIINI ypokaii»;

* «Yenosek — 310 cnaboe, OECIIOMOIIHOE, JOCTOMHOE JKAIOCTH U yJyacTus cymecTBo. Ho B cBoell ciabocTtu oH
0o0HapyXMBaeT OTPOMHYIO culy. YToBas Ha Bepy, OH MOKET cKa3aTh «Ia» XaOTHYECKOMY U CTPALIHOMY MH-
PY»;

* «YemnoBek, 3a0BIBIINIT 00 MHTEpecax O0IIeCTBa, M MIPABUTENb, 3a0BIBIINI 00 MHTEpEecax IpaxaaH, — HE PHUM-
JISTHE, 8 BapBaph»;

* «KynbTypa HE BOCIIUTAaHUE MEPBL, TAPMOHHMH U NOPAJKA, a IPEOAOJIEHUE OTPAHUYEHHOCTH, KaK KYJbTUBHPO-
BaHHE HEHCUYEPIIAeMOCTH, 0€3JOHHOCTH JIMYHOCTH, KaK €€ MOCTOSIHHOE TyXOBHOE COBEPIICHCTBOBAHHEY;
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* «Bce 3TH ckazaHHBIE XYJ0KECTBA BEChbMa U BEChbMa PA3IMYHBI JPYT OT JIPYra; TaK 4TO €CIU KTO UCIOJIHSET
XOPOIIO OJHO M3 HUX U XOUET B3SATHCS 3a APYTHE, TO MOYTH HUKOMY OHU HE YJAl0TCs Tak, KaK TO, KOTOPOE OH
WCTIOJHSET XOPOIIIO; TOTJA KaK g N30 BCEX MOMX CHJI CTapajicsi OJMHAKOBO OPYI0BATh BO BCEX ITUX XYIOMKECT-
Bax; M B CBOEM MECTE sI IOKaXY, UTO s JOOUIICS TOTO, O YEM 51 TOBOPIOY;

* «M Torma yepes xaoc, uepe3 abCypAHOCTh, Yepe3 UyAOBUIIIHOCTh KU3HHU, KaK COJIHIIE Yepe3 TY4H, IVISHET OKO
Boxne. bora, KoTOpbIit IMEET IMYHOCTD, U TMYHOCTh, OTOOPAKEHHYIO B KX IO YeIOBEYECKON JIHIHOCTI;

* «llocrymaii Tak, 9TOOBI THI BCErla OTHOCHJICS K YEIIOBEUYECTBY U B CBOEM JIMIIE, M B JIMIIE BCAKOTO JIPYrOro
TaK e, KaK K [IeJIU, 1 HUKOT/1a HE OTHOCUJICS ObI K HEMY TOJIBKO KaK K CPEICTBY»;

* «Hauana nuBuIM3anuyu OMHOTO KYJIBTYPHO-HCTOPUYECKOTO THITA HE TEpEeNaloTcs HapoaaM JAPYroro THUIA.
Kaxxaprit Tum BeipabaThiBaeT ee s ce0si mpu OOJNBIIEM WM MEHBIIEM BIUSHUH UYyXKIBIX, €My HpPEeIIIecTBO-
BaBIIUX UJIN COBpCMeHHI)IX HHBHHI/I33HHI>'I));

* «MHe XOTeNI0Ch OBl CJIOBOM «T'YMaHHOCThY» OXBAaTUTh BCE, UTO 5 /IO CUX IOP TOBOPHJI O YCJIOBEKE, O BOCITUTA-
HUU ero 0JaropojcTBa, pazyma, CBOOOJBI, BEICOKHX IIOMBICIIOB M CTPEMIICHHH, CHJI U 3I0OPOBBS, TOCIIOACTBA
HaJ CHJIaMH 3eMIINY;

* «Bce xoporio, uTo ucxoauT u3 pyk TBopia Bcex Bemieil. B pykax demoBeka Bce BRIPOKIACTCS;

* «BocniTaHre 4enoBeuecKkoro pojia — 3TO MPOIECC U TeHETHYECKUI U OPraHUYeCKHil; IPOIecC TeHeTHIECKHMA
— Omaromaps mepenave, TPAAWIIAHY, PONECC OPraHUYECKUN — OJarofaps YCBOCHHUIO U MPUMEHEHHIO TIepe/aH-
HOTO. Mur MOXEM KakK YFOI[HO Ha3BaThb 3TOT I'€HE3UC YCJIOBCKA BO BTOpOM CMBICJIC, MBI MOXXE€M Ha3BaTh €r0
KyanypOﬁ, T. €. BO3ACJIBIBAHUEM IIOYBBI, 4 MOXEM BCIIOMHUTH O6p33 CB€Ta U HaA3BaThb €TI0 HpOCBeH_[eHI/IeM,
TOTJa IIeTTh KYJIbTYPHI U MPOCBEIICHHUS ITPOTSHETCS 10 caMol 3eMitn. Paznmudne Mex Iy HapoaaMu MPOCBEIICH-
HbBIMHU U HerOCBeHIeHHBIMI/I — HC€ KQUECTBCHHOC, a TOJIBKO KOJIMYCCTBCHHOC)),

* «...Yto Takoe yenoBek Bo Becenennoii? HeObiTHE B cpaBHEHNHU ¢ OECKOHEYHOCTHIO, BCE CYIIee B CPABHEHHH C
HeOBITHEM, CpeflHee MEeXy BceM u HudeM. OH He B CHIIaX Jlake MPUOJIM3UTHCSA K TIOHUMAHHUIO dTHX KpaiHO-
CTel — KOHIIa MUPO3JIaHUS U €r0 Hadalla, HeMPUCTYITHBIX, CKPBITHIX OT JIFOJICKOTO B30pa HEMPOHUIIAEMOH Tali-
HOMH, ¥ paBHO HE MOXET MOCTUYh HEOBITHE, W3 KOTOPOTO BO3HHUK, M OECKOHEUYHOCTh, B KOTOPOU PACTBOPSETCS;
* «[IpnumHa Bcex OEICTBUI W HECUACTUH JIIOJIEH, — COCTOUT B HEeBexKecTBe. [Ipeooners cBoe mevanbHoe IMo-
JIO’KEHHE, BBIUTU U3 HETO JIF0JIU MOTYT TOJIBKO Yepe3 MPOCBEIICHHE, & POCT €ro HeoJoauM. B yMax uaet ckpbl-
Tas ¥ HEIIPEPhIBHASI PEBOJIIOIHUS H... C TCUCHUEM BPEMEHH CaMO HEBEXKECTBO Ce0sl AUCKPEIUTHPYET;

® «Bce, YTO BHEC MCHA, — OTHBIHC T—IY)KZ[O MHE€. Y MCHS HET B OTOM MI/Ipe HHU 6JII/I3KI/IX, HU MHC HOIIOGHI)IX, HHN
OpateeB. S Ha 3emIie, Kak Ha YyKOH IUIaHETe, KyJa CBaJMICS C TOW, Ha KOTOPOU KU mpexzae. Ecinu s u pas-
JUYAr0, 4TO BOKPYT ce0s1, — TO JUIIH CKOPOHBIC W pa3auparoNIne CepIle MPeaMETHl, U Ha BCe, YTO KacaeTcs U
OKpY)KaeT MEHs, He MOTY KMHYTh B3IJisi[a 0€3 TOro, 4roObl HE HAWTH TaM KaKOro-HUOy/b MOBOJA K IPE3pH-
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TEIBHOMY HETOZ0BAHUIO U YAPYYAIOIICH 00IH»;

* «X0J1 pa3BUTHUS KYJIBTYPHO-UCTOPUIECCKUX TUIIOB BCETO OJIMKE YHOJO0ISIETCS TEM MHOTOJISTHUM OJHOIUIO-

HBIM PacTEHUSIM, Y KOTOPBIX TMEPHOJ POCTa ObIBACT HEOMPEACICHHO MPOIOIDKUTENICH, HO TIEPHOJT IIBETCHHS U

TUIOJIOHOIICHUS — OTHOCUTEIPHO KOPOTOK M MCTOIIACT Pa3 U HaBCEI/1a UX KU3HCHHYIO CHITY»;

* «Bcsikas KynbTypa (nake MaTepuaibHas) €CTh KyJIbTypa JIyXa; BCAKas KYJIbTypa UMEET JYXOBHYH OCHOBY —

OHA €CTh MPOJYKT TBOPUYECKON pabOThI yXa HaJl IPUPOTHBIMHU YCIOBUIMUY.
Bnaners HABBIKAMHU MEXKYJTh-

TYPHOI'O B3aUMOJIEHUCT-
BUS;
KPUTHYECKOTO BOCIIPH-
SITAA KyJIbTYpHO 3HA4YH-
Moii nHpopManuy;
HaBbIKaMU COIIUOKYJIb-
TYpPHOTO aHaJIM3a Co-
BPEMEHHOM JIEHCTBU-
TEJIHHOCTH;

HaBBIKaMH COLIMAIIEHOTO
B3aNMOJEHUCTBHSA, CO-
TPYJHUYECTBA B MO3U-
LUK pacoBOM, HAIIO-
HaJbHOM, pENUTruo3HON
TEPIUMOCTH

bJiok TBOpUYecKMX 3aaHMIi 1J151 BHIABJIEHUS] YPOBHS KPEATUBHOIO NIOKA3aTe sl IMYHOCTH:

1. IIpoaHanu3upyiTe CyIIECTBYIOLINE ONPENENCHUs] KyJIbTYphl C TOUKH 3PEHHUS MX OTHOLICHUS K UYEJIOBEKY.
SBnsieTcst M KyNbTypa CHCTEMOMH, MO3BOJISIONICH YeJIOBEKY MPUCIIOCOOUTHCS K JKU3HHM MM OHA BpakaeOHA
JUTS 4eI0BEeKa, pa3pyliaeT ero, moaasisieT ero cBoooay? Ilpemnoxkute coOOCTBEHHOE MOHUMAaHHUE KYIbTYPHL.

2. Beymaromuiics pumocod XX B. JI. Butrenmreiin 3assmsut: «l[Ipemenst Mmoero Mupa — npeaensl MOETo S3bI-
ka». [Topa3mbIlLIAiATEe BCIYX Ha 3Ty TEMY.

3. IIpouwnraiite MOOYI0 MOHPABUBLIYIOCS BaM CTAaTblO, 3aTPAarHBAOIIYI0 MPOOIEMBI CEMHUOTHKH, AalTe eif
OLIEHKY, BBIPa3MB CBOE COIJIacHe MM Hecorjacue u 0o0ocHoBaB ero. Hampumep, MoxHO B3sTh padoTsl FO.M.
JlormaHa, TOCBSIIIEHHBIE CEMHUOTHKE pycckoro ObiTa u mureparypsl XVIII u XIX Bs.

4. TlonpoOyiiTe pa3o0paTh Kakoe-HUOYIb JUTEPATYPHOES WM KMHEMAaTorpaUyecKoe MPOU3BEICHUE C TOYKH
3penus ceMuoTuku. CornacHsl g1 Bbl ¢ 00bsacHeHneM FO.M. Jlormana otHomenuit mexny TatesHOH, OHErn-
HbeIM 1 Jlenckum B pomane Ilymknna «EBrennit OHernH»? OTH NEPCOHAXH HE MOHUMAJIH APYT IApyra MoToMYy,
YTO OHHU WCIIOJIb30BAIN Pa3HbIC KYJIbTypHBIE 3HAKOBBIE cHCTeMbl. OHErHH ObUT OpUEHTHPOBAH HA aHTIMICKUN
OalipoHMYECKUIT POMAaHTH3M C €T0 KyJIbTOM Pa30yapOBAHHOCTH B JKM3HU W TparusmoM, JIeHckuil — Ha HeMell-
KUH POMaHTH3M C €ro BOCTOP)KEHHOCTBIO U YUEHOCTBIO, TaThbsiHA, C OJHOM CTOPOHBI, HA aHIJIMUCKUN CEHTH-
MEHTAJIU3M C €r0 4yBCTBUTEIBHOCTHIO, TIOPSIIOYHOCTHIO U «XOPOIIMMHU KOHIIAMW», @ C APYTrOM — Ha PYCCKYIO
HapOJIHYIO KyJIbTYpy (II03TOMY OHA M3 BCEX TpeX OKa3ajach HaumboJee THOKOM).

OK-4 - criocoOHOCTEIO pa6OTaTL B KOMaH/JIC, TOJICPAaHTHO BOCIIPUHHUMAA COLIMAJTIBHBIC, STHUYCCKUC, KOH(I)CCCI/IOHaHLHLIC U KYJIbTYPHBIC pa3jinvuuAa

3HaTh

CYTh KYJIbTypHBIX OT-
HOIIIEHUH B OOIIIECTBE,
MECTO Y€JIOBEKa B KYJlb-
TYPHOM IIPOLIECCE U
J)KM3HU OOILECTBA;
COJICpPIKAHUE aKTyallb-

Ilepeuens meopemuueckux 6onpocos K 3auemy:

1. CTpyKTypa 1 COCTaB KyJbTYPOJIOTHICCKOTO 3HAHUS.

2. CTpyKTypa COBPEMEHHOU KYJbTYPOJIOTHH: TEOPHS KYJIBTYphl, HCTOPUS KYJIbTYphI, GUIOCOPHS KYIBTYpHI,
COLIMOJIOTHS KYJIBTYPBI.

3. KynerypanTpononorus.

4. TeopeTnueckas W IPUKIIaIHAs KyJIbTypOJIOTHSI.

Kyneryponorus n
MEXKYJIbTYpHOE
B3aNMOJICHCTBHE
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HBIX KYJIbTYPHBIX U 00-
[IECTBEHHO 3HAYMMBIX
po0JIeM COBpEMEHHO-
CTH;

MCTOJbI U ITPUEMBI CO-
[IHOKYJIBTYPHOTO aHAIU-
3a Mpo0JIeM COBPEMEH-
HOCTH, OCHOBHEIE 3aKO-
HOMEPHOCTHU KYJIBTYPHO-
HCTOPHYECKOTO TIPOIIeC-
ca

5. MeTtoap! KyabTypOJIOTHUECKOT0 UCCIeI0BaHMs.

6. [TonsiTue KynbTypsl ¥ €€ QYHKIHH.

7. KyaeTyporenes.

8. KynbeTypa, npuposa u uBUIU3aIUS.

9. KyneTypa KaK MUpP CMBICIIOB U 3HAKOB. SI3BIK U KOJBI KYJIBTYPHL.

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

21

DopMBI KyJIBTYpbl: MH(GOJIOTHS, PEIUTHs, HCKYCCTBO, HaYKa.

KynpTypHas kapTiuHa MHpa.

Mopdonorust KynbTypsl: MaTepuanbHas U JyXOBHAsSI KyJIbTYPHI.

CyOKynbTypa ¥ KOHTPKYJIBTYpA.

MaccoBast 1 3nUTapHas KyJabTypa.

OyHKIMH, IEHHOCTH U HOPMBI KYJIBTYPBL.

Tunonorus KynbTypsl: tuxotomus «BocTok — 3amany.

Oo6mecTBeHHO-rcToprdeckas mkona (H.4. Jaaunesckuii, O. llnenrnep, A. ToitHOu u np.).
Harypamuctuaeckas mkona (. Humme, 3. @petin, K.I'. FOrT, b.K. ManuHnoBckuii u ap.).
Cormonoruueckas 1mkoia (T. Dmuor, 1. Copokun, A. Bebep, T. [Tapconc u ap.).
CrpykrypHO-cumBonndeckas mkomna (. Coccrop, 2. Kaccupep, K. JleBu-Crpocc u ap.).

. Autpononoruyeckas mkouna (O. Tainop, A. Jlanr, . @peiizep, A.H. Becenosckuii u ap.).
22.
23.
24,
25.
26.
27.
28.
29.
30.

Komnnenus «urposbix KynbTypy» (M. Xeiisunra, X. Oprera-u-I'accer, E. ®unku ap.).

MeXKyTbTYpHbIE KOMMYHUKAIHH.

KynpTypa, THYHOCT U OOIIECTBO: aKKYJIbTYPALHs U aCCUMUJIISILINA.

CoumanbHble HHCTUTYTHI KYJIBTYPHI.

NHKynbTypalys U coluain3ausi.

Mopenu KynbTypHOH yHUBEpCAIH3aLUH.

Mecto u pons Poccun B muanore KynbTyp U MEPOBOM KYJIBTYpE.

HannonansHoe cBoeoOpaszne pyccKoil KyJabTyphl: MECCHAHCKOE CO3HAHHUE.

CranoBnenue u pazBute KyabTypsl Ha Pycu B X — XVIII Bekax: U3 KynbTypHOH M30JIALMHN K HHTETPALUH

C €BPONEICKON KyJIBTYypOU.

31.
32.
33.
34.
35.

Ponp muanocTH B pycckoi KynbType XX Beka.

Huarnor KyneTyp B pyccKoM UCKyccTBe «CepeOpsHOro BeKay.
KynsrypHas monepHu3anus.

I'mobanpHBIE IPOOIEMBI COBPEMEHHOCTH.

KynbsTypa B COBpEMEHHOM MUPE.
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Tect:

1. Ilepenaya oT NOKOJIEHUSI K IOKOJIEHHUIO 3HAHMS, PUTYaJ1a, apTe(aKTOB:
A) ecTecTBEHHBIM IIPOLIECCOM Pa3BUTHsI 00IIECTBA;

b) npencraBnenneM Kakaoro 4esioBeKa;

B) dynaKIueit KyapTyps;

I') 00s13aHHOCTBIO TOCYIAPCTBA.

2. ®yHKIUeH KyJbTYpPbI IBJISETCA:

A) PyKOBOJCTBO IMOJIMTHYECKUMHU UHCTUTYTAMH;

B) co3nanue CMBICIIOB YeIOBEYECKON ACITEIBHOCTH:
yIpaBiIeHHE 3aKOHaMHU TPUPOIbI;

I') pa3BuTHE NPOU3BOAUTEILHBIX CHIL.

3. KyJabTypa onpeneJisier:

A) cTernieHb pa3BUTOCTH O0IIECTBA;

b) oTBeTcTBEHHOCTH O0MIECTBA TIepe]] Oy IyIIM TTOKOJIEHHEM;
B) Moznenu noBenenus denoseka B 00IIECTBE;

I') ypoBeHb xKU3HU JTIOJEH.

4. KynbTypa ckiaaabiBaeTcs U3:

A) 1eHHOCTEH, HOPM, CPEACTB AEATEILHOCTH, MOAEJICH TIOBEICHUS;
B) KynbTypHBIX TpaAWIUK U HOBAIHA;

B) TBOp1I0OB M MOTpeOUTENEH KYIBTYPHI,

I') My3bIKH, 1300pa3UTENBHOTO U TEATPATBHOTO UCKYCCTBA.

5. KyabsTypa npeacrasiisieT co00ii:

A) >TaJIOH TIOBEICHHSI,

b) nposiBieHne TBOPYECKHUX CHJI YEIOBEKa;

B) npaBwin npunuuus;

I') acTeTnyeckmii 3TanoH.

6. K ocHOBHBIM popMaM KyJILTYPbI He OTHOCHTCH KYJbTypa
A) anurapHas;

b) napoanas;

B) maccosas;

I") oXOTHHKOB U coOupaTenei.
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7. YacTp MaTepHaJbLHOIl U JyXOBHOIi KYJIbTYPbl, CO3IaHHAS NMPOULIBIMH MOKOJEHUSIMH, BbII€PKABIIAS
HCOBITAHHE BPeMeHeM H Mepelaasicsl CJAeIYIIIHM MOKOJeHHeM KAaK HeuTo LeHHOe, HA3bIBAeTCH
KYJIbTYPHBIM

A) KOMIIOHEHTOM;

b) ynuBepcanmusimu;

B) nacnenuem;

I') apeanom.

8. Pa3HOBH/IHOCTBHIO TYXOBHOI KyJbTYPbI BBICTYNAET KYyJbTypa.
A) Xymo>kecTBeHHas;

b) sTHHMUeCKas;

B) nonuTtnueckas;

I') sxoHOMU4ECKas.

9. 3HaHue MHAUBHIA 0 MHUPeE, B IIEPBYI0 04epe/ib, ONpeae/isieTcs:

A) conyanbHBIM HOJI0KEHHUEM HHIUBHUIA;

b) cpencTBamu MaccoBoii HHGOpPMALIUHY;

B) aktyansHOI Ky/IbTypoii 001IECTBA;

I') npupoHO# c110COOHOCTHIO MHAMBHA.

10. Cuctema HOpM mpeacTaBJisieT CO0OIi:

A) Habop 3aIpeToB, MOAABIAIOUINX BOJIO YEJIOBEKA!

B) Tunnyeckoe B HOBeACHUH YETIOBEKA B Pa3HBIX KU3HEHHBIX CUTYalUsX;
B) noy4enue, HanpaBiieHHOE Ha 3aKpeIUICHUE B TIOBEICHUH YeJIOBEKa 00pa3IiOB XOPOIIETO TOHA;
I') Kozieke COIMaNTBbHOTO MOBEACHUS, YCTAHOBJICHHBIN OOIIIECTBOM.

11. KyapTypHasi HOpMa npeacraBjsieT cO00M:

A) HOpMY TpaBa, 3aKPEIJICHHYIO 3aKOHOJATEIbCTBOM;

b) mpaBuiio, 00s3aTENbHOE TSI UCITOJTHEHHSI COITUATBHBIX POJICH;

B) pediekc, BeIpaboTaHHBIN 00IIECTBOM;

I') xonekc cTpouTtens KamuTaiu3Ma.

12. IlenHocTH Yesa0Beka (POPMUPYIOTCSI:

A) Ha OCHOBE 3aKOHOB JI0Opa U 371a;

B) B mpouecce conuanuzanumy,

B) 6naronapst Hay9HOMY 3HAHHIO;

I') BMecTe ¢ MOJIOKOM MaTepH.
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13. Ilox meHHOCTSIMH IMOHNMMAaEeTCs:

A) mpeaMeT KOHKYPEHTHOH OOpbOBI B 001IecTBe, 001aJaHne KOTOPBIM MO3BOJISIIOT YeJIOBEKY M3MEHHUTh CBOM
COLIMANIBHBIN CTaTYC;

B) sxu3HeHHbI opueHTHp, MOOYKAAIOUINI YeTOBEKa K JEMCTBUIO M IOCTYIIKaM ONpEIeNIeHHOr0 po/a;

B) BCE, yTO AOPOrO CTOUT, MPUBJIEKAET BHUMAHNE U SIBIISETCS MOIHBIM;

I') apTehakT, 1EMOHCTPUPYIOLINHA JOCTUKEHUS YEIOBEUECKOM MPAKTUKU B 00JIACTH UCKYCCTBA.

14. OgHuM U3 OCHOBOIOJIOKHHKOB TE€OPUM LEHHOCTEH, B KOTOPOii OHM IpeACTaBJIeHbl KaK ()eHOMeEHbI
KYJbTYPBbI, ABJIAETCS...

A) 3. Kaccucep;

b) 3. ®petin;

B) P. Puxkapn;

I') K. Scnepc.

15. B ocHOBe BOCTO4YHOI KYJIbTYPbI JIE€KHT (-aT)...

A) HOBaITHH;

b) ctpemiienne k mporpeccy;

B) npeanpuHuMaTensCTBO;

I') Tpagummst.

16. CpeacTBaMu OpPraHM3alluM Ye10BeYeCKOW NeATeJbLHOCTH, ONpeleSIIOIUMH KaK OHA JOJIKHA CTPO-
HUTbCHA, ABJISAIOTCH...

A) 1ileHHOCTH;

b) uneansr;

B) npasuina;

I') perynsTus.

17. XapakTep 0:kHIaeMOr0 NMOBeJeHUS] YeJOBEKa, HAXOASAIErocs B 3aJaHHOH COLUAJBHON NMO3ULUM
(pyKoBOAMTEb, MOKYNATE/b, OTEIl U MP.) ONPeAeJsIIOT HOPMBI...

A) ponesele;

b) unnuBuyanbHele;

B) rpynmossie;

I') oOmeKyabTypHBIE.

18. K unciy ¢puHaJBHBIX HEHHOCTE He OTHOCHTCS (-ATCS)...

A) cB0oOOMa;

b) nenpru;
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B) cuactee;

I') mo60oBb.

19. TekcTOM KyJIbTYPHI ABJIsSIETCH:

A) Unrtepret-hopym;

b) BrIcTymIIeHHE OpaTopa Ha TeMy KYJIbTYpHI;
B) kapTiHa Mupa, CBOWCTBEHHAs TaHHOW KYJIBTYPHI,
I') mro60it oryOIMKOBaHHBIN B TIEUATH TEKCT.
20. CuMBOJ O3BOJISAET:

A) noxy4nuTh 00IIECTBEHHOE MTPU3HAHUE;

b) moBwIcuTh 3(h(pEeKTHBHOCTD;

B) noHATE 1OCTOMHCTBA CBOEH KYJIBTYPHI;

I') OTINYUTE CBOUX OT UYXKHUX.

YmeTh

aQHAIN3UPOBATh U Olle-
HUBaTh COIMOKYJBTYP-
HYIO CUTYaIHIo;
O0OBEKTUBHO OILEHUBATH
MHOTOO0Opa3HbIe  KYJIb-
TypHBIE TIPOIECCHl U
SIBJICHUSI,;

IJIAHUPOBATh ¥ OCYIIIEe-
CTBJISITb CBOIO JE€ATENb-
HOCTh C TIO3UIIUA CO-
TPYIHUYECTBA, C YIECTOM
pe3yIbTaToB aHaiM3a
KylnbTypHOH wmH(DOpMa-
1075070

IIpakTHYecKkue 3a1aHUA:

1. IlpuBeanTe mpUMephI MPOLIECCOB ACCUMMIIALIUY U TUBEPCUPHKALINH.

2. KakoBo BnusiHUE CYOKYJNBTYp Ha pa3BUTHE KYIbTyphl? [IpuBeanTe mpuMepsl H3MEHEHHsI HOPM TIOBE/ICHUS B
CBSI3U C JIOCTYITHOCTBIO U TUPAKUPOBAHUEM PA3IUIHBIX CyOKYIBTYD.

3. Onpenenute, KOMy MPUHAUIEKAT CIEIYIOIINE BEICKa3bIBAHUA:

* «.. Kaxxnoit Benukoil KynpType NpUCYL] TaHBINA S3bIK MUPOUYBCTBOBAHUS, BIIOJIHE MOHSATHBIA JUIIb TOMY,
Ybsl yIlla BIIOJHE MPUHAIJIECKUT 3TOH KYIbType»;

* «Havana nuBmnIM3anuyu OJHOTO KyJIbTYPHO-HCTOPHYECKOIO THIIA HE MEPENAroTCs HapoJaM JAPYroro THUMA.
Kaxnpiii Tvn BeipabatheiBaeT ee 11t ceds npu OOJbIEM MIM MEHBLIEM BIMSHUH HYXXIBIX, €My MPEIIIECTBO-
BaBIIIUX WJIM COBPEMEHHBIX IUBUIIM3AIINIY;

* «Takum oOpazom, J[psiBONI 0OpeveH Ha MPOUTPHINI HE IOTOMY, YTO OH COTBOpeH borom, a motomy, 4Tto OH
npocuutaics. OH urpain pykamu boxbuMu, HCIIBITEIBAs 3TI00HYIO yIOBJIETBOPEHHOCTh OT BMEIIATENLCTBA 00-
KECTBEHHBIX PyK. 3Hasi, 4TO ['ocriosp He OTBEPrHET WM HE CMOXKET OTBEPrHYTh NMPEATIOKEHHOTO mapu. [bs-
BOJI HE Be/aeT, yTo bor Moiua u TeprenuBo AET, 4To MpeulokeHue Oyer caenaHo. [loryunsB BO3MOXXHOCTh
YHUYTOXXKUTH OJTHOTO U3 N30paHHUKOB bora, /[psBON B CBOEM JIMKOBAaHUU HE 3aMEYAET, YTO OH TEM CaMbIM JaeT
Bory Bo3MOXHOCTb COBEPIIMTH aKT HOBOTO TBOpEeHHMs. M TakuM 00pa3oM O0KECTBEHHAs LIEb AOCTUTAETCs C
nomMouisio [IpsiBosa, HO 0e3 ero BegoMa;

* «Y KaxXJ0# KyJbTYpbl CBOSI COOCTBEHHAs LIMBUIIN3ALIHY;

* «luBunm3anus ecTb HeM30exKHasa cyp0a KynbTypbl. byaymuii 3anan He ecTh Oe3rpaHUYHOE ABHKEHHE BIIe-
pell ¥ BBEpX, 110 JIMHUH HamKX ujaeanos... COBpeMEHHOCTh ecTh (ha3a IMBHUIIM3AINY, & He KYJIbTYphl. B cBs3u ¢
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3TUM OTIAAAET Psifl )KU3HEHHBIX COJEPKaHUM KaKk HEBO3MOXKHBIX... Kak TOJIBKO I1€/Ib JOCTUTHYTA H... BCS MOJI-
HOTa BHYTPEHHUX BO3MO>KHOCTEW 3aBepIlieHa U OCYILECTBIECHA BOBHE, KyJIbTypa BHE3AIIHO KOUEHEET, OHA OT-
MHPAET, €€ KPOBb CBEPTHIBACTCS, CHJIb HAIJIAMBIBAIOTCS] — OHAa CTAHOBUTCS LMBMWIN3anuen. 1 ona, orpomHoe
3acoxIiee IepeBO B IEPBOOBITHOM JIECY, €Il MHOTHE CTOJIETHS MOKET TOTIOPILIUTH CBOU THHJIBIE CYUBSD);

* «HemuHyeMoOCTh — U 3aKOHOMEpHOE HACTYyIUIEHHE, YepeOBaHUE 3TUX CTaJui — JeNaeT NepHOAbl Pa3BUTUS
BCEX KYJIBTYP a0COJIIOTHO TOXAECTBEHHBIMH, [UIUTEIBLHOCTD (Pa3 U CPOK CYIIECTBOBAHMS CaMON KyJIbTYpPhI —
OTMEPEHHBIMH, HEPYIINMBIMUY;

* «Xo0J pa3BUTHsI KYJIbTYPHO-MCTOPHUECKUX THUIIOB BCETO OJMKE YNOAOOSETCS TEM MHOTOJIETHUM OHOTLION-
HBIM PacTEHHUsIM, Y KOTOPBIX MEPHOA POCcTa ObIBAE€T HEOIPEAEICHHO MPOAOIKUTENICH, HO IIEPHOA LIBETCHUS U
IUIOIOHOILEHHS] — OTHOCUTENIFHO KOPOTOK U MCTOLIAET pa3 M HAaBCET/1a X JKU3HEHHYIO CHITY»;

* «Hu oBnajicHue 4y»X0Oi HOBEUIIICH TEXHOJIOIHEH, HU PEBHOCTHOE COXPAHCHUE TPAIUIIMOHHOTO 00pa3a KU3HU
HE MOKET OBITh MOJTHBIM M OKOHYATENbHBIM OTBETOM Ha BBI30B Uy 10# IUBHITH3AIINN.

4. IlpemmectBenank H.f. JlanmmeBckoro Hemernkuii mpodeccop I'. ProkkepT BmepBble BBICKAa3all MEICITEH O
3aMKHYTHIX Ha Ce0sl HICTOPUIECKIX 00pa30oBaHMAX B paboTe «YUeOHUK M0 MHPOBOW HUCTOPUHN B OPTaHHMYECKOM
nznoxxkenun» (1857). Bnymaiirecs B Ha3BaHue ero paboThl U CPOPMYIUPYHTE, HCCIEAOBAHMS B 001aCTH KaKoH
cdepbl HayKu TOBJIMSUIM Ha MO3ULUH 000MX MBICITUTENIEH.

5. Conocrasbte ToukH 3peHud O. Ilnenrnepa n H.4. JlanmieBckoro mo BOmpocy 0 CTagusiX pa3BUTHUS KYJIbTY-
pbl 1 ux cyapbax. Chopmynupyiite, 4To 0OIIETO B X KOHIENIHUAX KYJIbTYPbI, YTO Pa3InIHO.

6. [IpounraiitTe nuTaty U cHOpMyIUpPYyHTE, KAKyI0 poib B cCOBpeMeHHO! KynbType orBoauT O. lllnenrnep kpe-
CTBSIHCTBY: «KpecTbIHCTBO, CBA3aHHOE KOPHSIMH CBOMMH C CAaMOH ITOYBOH, )KHMBYILlEE BHE CTEH OOJIBIINX TOPO-
JIOB, KOTOpBIE OTHBIHE — CKENTHUYECKHUE, MPAKTHUECKUE, UCKYCCTBEHHBIE — OJIHU SIBISIOTCS IMPEICTaBUTEIIMHU
UBUIIM3AIINHY, 3TO KPECTHIHCTBO TENEPh YK€ He UIeT B cueT. «Hapogom» Teneps cuuTaeTcsi TOpOACKOe Hace-
JIeHHe, HEOpraHW4ecKasi Macca, HeuTo TeKy4yee. KpecThsHIH OTHIOb HE IEMOKpAT — BeJb 3TO MOHITHE TaKKe
€CTh YaCTh MEXaHHYECKOI'0 TOPOJICKOr0 CYIECTBOBAHMS — CIIE0BATEIbHO, KPECThIHUHOM IpeHeOperaoT, oc-
MEHUBAIOT, MIPE3UPAIOT ¥ HEHABUAAT ero. Ilocie ncue3HoBEeHUs CTaphIX COCIOBUMN, TBOPSHCTBA U TyXOBEHCTBA
OH SIBIISIETCS] €AMHCTBEHHBIM OPTaHUYECKUM YEJIOBEKOM, €IMHCTBEHHBIM COXPAHHUBIIHNMCS NMEPEKUTKOM KYJIb-
TYpBD».

Bnangets

HaBBIKAMH KOMMYHHKa-
Ui B ipodeccuoHalb-
HOM cdepe, KPUTUKU U
CaMOKPHUTHUKH, TEPIHMO-
CTBIO;

bJiok TBOpuYecKMX 3aaHMIi 115 BbISIBJIEHHS] YPOBHS KPeaTUBHOI0 MOKA3aTe/ sl JIMYHOCTH:

1. OG¢cynuTe ClaenyIonue TEMBI:

* Kaky1o posib B COBpEMEHHOM MHpPE UTpaeT NPOLECcC aKKyJIbTypauuu?

* Kakoii Tun o011ecTBEHHOr0 ycTpOICTBa AeaeT YesioBeka Oonee cyacTauBbIM?

» KakoBO COOTHOIIIEHHE MAaCCOBOW M DIIUTAPHOU KYyJIbTYPHI B coBpeMeHHOM ob1ectBe? Chopmynupyiite cBoe
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HaBBIKaMH KYJIbTYPHOIO
COTPYIHHYECTBA, BEJE-
HUS [IEPErOBOPOB U pas3-
pelICHUs KOH(JIUKTOB,;
HaBBIKaMH TOJIEPAHTHO-
O BOCIPUSITHUS COLIU-
aNbHBIX U KYJbTYPHBIX
pa3Iuuuil.

MHEHHE I10 BOIIPOCY O TOM, SBJISIETCS JIM MAacCOBasi KyJIbTypa SBJICHUEM IMOJIOKUTENBHBIM UM HETaTUBHBIM.
 CorylacHbl JIM BBI C TEM, YTO KPU3HUC WACHTUYHOCTH, UAYIIUI B O0IIECTBAX, MEPEKUBAIOLINX CHCTEMHYIO Jie-
dhopmanuro, MOPoKIACT HAITMOHATN3M 1 IKCTPEMU3M?

* BepHo 11 yOexxaeHrne HEKOTOPBIX KYJIBTYPOJIOTOB B TOM, YTO PEIMTHsl SBISETCS OCHOBaHUEM JIOO0H KyJb-
TypbI?

* MOHO cornacutbes (He coriacuThes) ¢ MHeHueM JI. Mamdopaa, 4To B COBpeMEeHHOM O0IIeCTBE TyMaHU3M
U COLMajbHAs CIIPABEUINBOCTh MPUHECEHBI B )KEPTBY TEXHUYECKOMY IPOTpeccy; MPOrpecc cran 00XKecTBOM,
HayKa U TEXHUKA — pCHHFHCﬁ, YYCHBIC — COCJIOBUEM HOBBIX JKPCIIOB.

* Kak Bbl OTHOCHUTECH K BBIPAKECHUIO: «XO0YECIIb OBIAAETh MUPOM — IPUAYMAN €My PEIIUTUI0»?

* CoBpeMEHHBIN YENIOBEK JAOJKEH OBITh IMOXO0X Ha YeJOBEKa 310X Bo3poxneHus — cloHast JINYHOCTh, TBO-
petr ce0s U KyJIbTYpBHI.

* 4 cuuTaro (He cuMTar0), YTO BO3MOXKHO JOCTHKEHHE KOMMYHHM3Ma Ha 3eMJie.

* «30J10TOE MPaBUIIO HPAaBCTBEHHOCTH» — OT KaHTa 1 10 HammMX JHEH.

* 4 pazgemnstto (e paszpersito) muenue O. Ilnenraepa o ToM, 4TO €Ciy KyJIbTypa — 3TO «OKHBOE TEJIO TyILIN», TO
IUBWIM3alUd — €€ MyMUHL.

* Kak st mornmaro adopusm A. ToiinOu: «CaMoe 0KMBJIEHHOE IBUKEHUE YacTO HAOI0AaeTCs B TyIMKaX UCTO-
pUm».

* [Ipaesl 1 Obitu O. HInenrnep u H.5. JlanuieBckuii, mpopoda rudesib 3amaHon KyJIbTyphi?

* MO>XHO JT1 3aUMCTBOBATH 4ykoe 0e3 yiiepoa cOOCTBEHHOMY KyJIbTYPHOMY HACJIEIUIO M CTOUT JIM OCTaBaTh-
sl Ha O3ULMSIX TPaIULMOHAIN3Ma, PUCKYS TEM CaMbIM OKa3aTbCsl B U30JIALUHN?

* YenoBeyecKMMH TOCTYIIKAMU B OONbIIEH Mepe IBHKYT €ro CO3HATeNbHbIE CTPEMIICHHS, a HEe TI0JICO3HATENb-
HBIE BiIeUeHUs (WM Ha000pOoT).

* B3rysin Ha pa3BuTHE PYCCKOIO HAPOAA € TOUKHU 3peHust Teopun naccuonapHoct JI.H. ['ymunesa.

» CoBpeMeHHas KyJIbTypa TepsieT (U1 yBEIMYUBAET) UTPOBOM JIEMEHT B KU3HH YEJIOBEKA.

* PoJib ICUX0aHaIM3a B COBPEMEHHOM KYJIbTYpE.

* Het 11 He MoeT ObITh eAMHON O0IIEUETOBEUECKON [IMBUITH3ALIUH.

* COBEpIIECHHYIO THUIIOJIOTHIO KYJIBTYpBI CO3AaTh HEBO3MOKHO.

» OnpenenstonuM JJIs TOBEACHMS YeTIOBEKA SIBIIICTCS THIT €T0 MEHTAITHHOCTH.

2. BeICKaxuTe CBOE MHEHHE IO TIOBOJY TOTO, HaCKOJIbKO BocTpeboBanbl uaen @®. Humme nnm K. Mapkca B
COBPEMEHHOM MUDE.

3. CornacHsl 11 BBl ¢ MHeHUEM 3. Dpeiifa o ensx 4eI0BeUYeCKUX CTPEMIICHUH, O HEBO3MOKHOCTH JTOCTHXKE-
HUS cuacThsi? Hamummmre paccykeHne Ha TaHHYIO TEMY.
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4. Ha30BUTE HECKOJIBKO MPOU3BEACHUN COBPEMEHHOMN TUTEPATYPhl WM KUHOMUIBMOB, B KOTOPBIX HCIIOJIB3Y-

eTCs MCUXOaHAIUTHIeCKas Teopusi Dpeiina; npoaHaTU3UPYHTEe OJHO U3 HUX, C TOYKU 3PCHUS TCOPHUH TMICUXO-

aHam3a.
3HaTh OCHOBHBIC OTIpE/ICICHUS

A TOHSITHS KOMaHI000-
pa3oBaHUs W Ha3bIBAaCT
WX CTPYKTYpHBIE Xapak-
TePUCTUKH;

OCHOBBI  B3aHMOJIEHCT-
BUSA JIIOJIEU B KOJUJIEKTU-
BE, OTHOCSIIMECS K BO-
[pocaM TIpPyNIIOBOH JH-
HaMUKH, KOMaHI000pa-
30BaHUS W CaMOpa3BU-
THS;
aHAJIM3UPYET JOCTOMH-
CTBa U HEIOCTAaTKH MO-
Jened B3aMMOICHCTBUS,
HMEET 4YeTKOe TMpej-
cTaBjaeHHE 00 O0COO€EH-
HOCTSX  JIMYHOCTH H
B3aUMOJEHCTBUA JTIOAEH
B KOJJIEKTHBE, OTHOCS-
mMXcss K  BOIPOCaM
IPYNIOBOM JMHAMUKH U
KOMaHI000pa30BaHUS;
UCTONB3YeT  Haumbosee
3¢ (eKTUBHEIE CcpencTBa
OCYIIECTBJICHHS  B3au-
MOJEHUCTBUSA, B T.4. Ha
OCHOBE STHHYECKUX,
COLIMAJIBHBIX U KYJIb-

Hepeuenb meopemu4ecKux 6onpocoe 0J151 HOO2OMOBKU K 3auemy

©CENOUTAE®WNE

. Komanna kak ocoOsIii Bua Manoi rpymmsl. THITEI KOMaH/.
. OCHOBHBIE XapaKTEPUCTUKH KOJJIEKTHBA KaK Pa3HOBUIHOCTU MaJIOi TPyIIIHI.

JIunepcTBo B KOMaH[I€E.

Orarsl KOMaHI000Pa30BaHusI.

[TpuHIMTIBI KOMaHAHOM PabOTEHI.

Kareropuu komaH| B 3aBUCIMOCTH OT LIEIH (POPMHUPOBAHHSL.
[Tyt KomMarm000pa3oBaHusl.

. IlonsiTue «ponb». Buapl u dyHKIuM posei, BHIIONHAEMbBIX YHaCTHUKAMH KOMaHIbI.
. PoneBast Mmonens pynkumonansuoit komannel P. benbuna. Ee ncnonp3oBanue B mpakTHKe KOMaHI000pa3o-

BaHMUs.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

CruxuiiHoe 1 1eJIeHaIpaBiIeHHoe GOPMUPOBAHUE KOMAH/IBI.
VYnpasieHue B3aMMOOTHOILICHUSIMU B KOMaH/Ie

Onpenenenune odmenus. yHKIMHA 0OIICHUS.

[IpoGiiemsbl, 6Gapbepbl, OIMOKH B OOIIEHUH.

OtpakeHue mpo0aeMbl O0IIEHHUS B TEOPETUUECKUX KOHLETILUSX.
UctouHrKu pacnio3HaBaHUs COCTOSHUM MapTHEPA.

WnTtepnperarys HeBepOaIbHOTO MTOBEACHHUS ITAPTHEPA.

I'ennepHble 0COOEHHOCTH B JI€JIOBOM OOILIEHHH.

WHCTpyMEHTBI yIIpaBIeHNs KOMaHAHBIMU B3aMMOOTHOLICHUSIMH.

Pabora ¢ xoH(pITUKTAaMU B KOMaHJeE.

TpynHoCcTH pabOTHI B KOMaHJIE.

TpennHr KOMaHA000Pa30BaHMUS: COJIEPKAHNE U OCOOEHHOCTH TPOBEICHUS.
Bujpl TpeHHHTOB KOMaH1000pa30BaHusi H OCOOCHHOCTH UX MPUMEHEHHSI.
Tum-OuaauHr Kak crnocod GopMUPOBAHUS KOMAHIBL.

BepeBounslii Kypc Kak crioco0 GpopMupoBaHus KOMaH/IbI

TexHonorna komaH-
1000pazoBaHus U
caMOpa3BUTHUSA
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TYPHBIX  pa3IUuudl "

0COOEHHOCTEl  B3anMO-

JIeHCTBHS TIOACH B KOJI-

JIGKTUBE, OTHOCSIIHUXCS

K BOIIpOCaM TPYIIOBOM

IAHAMHKA M KOMAaHIO-

o0pa3oBaHU
YmeTn BBICNAT, U BBIOpath | 1. [Iporecc meneHanpaBieHHOro (POPMUPOBAHUS 0COOOTO CrIoco0a B3aMMOJICHCTBUS JIFOJICH B OpraHu30BaH-

aJiCKBaTHBIE  CIOCOOBI | HOM IpyIIe, MO3BOJIAIONMEro 3(h(hEeKTUBHO PEealr30BbIBATh WX SHEPTETUUCCKHMA, NHTCIUICKTYaIbHBIN U TBOpYE-

B3aMMOJCHUCTBUS C KOJI-
JIeraMM ¥ IETBMH B 3a-
BUCUMOCTH OT TpeJ-
cTaBlIeHHsT 00 0coOeH-
HOCTAX HX JUYHOCTH, B
T.4. 00 3THUYECKHUX, CO-
HUAIBHBIX H KYJIBTYp-
HBIX Pa3InIHsX;
00CyXIaTh CIIOCOOBI
3¢ (HEeKTUBHOTO PEIICHUs
paboThl B KOJUICKTUBE C
yYeTOM COIIMAJIbHBIX,
KYJIBTYPHBIX M Jp. pa3-
JINYUH;

criocobeH BBIOpaTh aje-
KBaTHBIE CII0COOBI
B3aMMOJEUCTBUS C KOJI-
JIeraMd B 3aBHCHMOCTHU
OT OJTHHYECKHX, COIH-
AIbHBIX M KYJBTYPHBIX
pasnuuMid M OpraHu30-
BaTh KOMaHJHYHO pabo-
Ty B JI€TCKOM KOJIJICKTH-

CKUI MOTEHIMA] cOOOPa3HO CTPATErnYeCKUM LIEISIM OPraHU3allH, Ha3bIBACTC:

A) koMaH1000pa3oBaHue;

b) rpynmnoBas cryioueHHOCTS;

B) neHHOCTHO-OpHEHTAMOHHOE €TUHCTBO.

2. KomanmooOpa3oBaHre Kak CIIEUATBHBIA B JeSTEIFHOCTH 3aPOAIIIOCH:

A) B xoH1ie 19 Beka;

bB) Bo BTOpOIi Mos10BHHE 20 Beka;

B) B Hagane 20 Bexka.

3. B HacTosAmMi MOMEHT BBIACIISIOT CIEAYIOIINE HAPABICHUS B 001aCTH KOMaHI000pa30BaHMS:

A) BOIIPOCHI KOMIUIEKTOBAaHHS KOMaHI;

B) dopmupoBaHre KOMaHAHOTO AyXa;

B) nnarHocTtuka 1eneBbIX IPYMIl ¢ TOYKU 3PEHHUS UX COOTBETCTBHS HMOHITHIO «KOMaHay;

I') Bce oTBeTHI He BepHBI.

4. Cocrosiare 3¢ (EKTUBHOTO TPYNIIOBOTO B3aUMOJICHCTBHSI B TIpoliecce paboThl COTPYJHUKOB OpraHU3aINY,
YETKO OCO3HAIOIIMX B3aMMOCBSA3M MEXAY LEISIMU, METOJaMH pabOThl U IPOLECCOM YCIEHIHOTO BBIMOJIHEHHUS
3a/1a4, Ha3bIBAETCA:

A) CIIIOYEHHOCTB;

B) rpymnma;

B) xomanpa.

5. Bup rpymiisl, 4ieHbl KOTOPOH MOTYT MOBBICUTH 3 (EKTHBHOCTh COBMECTHOM JICITENLHOCTH, HO HE TIpHIIa-
raroT K 3TOMY HU MaJeMIINX yCHUIIUi, HA3bIBAETCS:

A) nmoTeHIMaIbHAS KOMaH/a;

b) nceBnoxkomanna;
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BE€ 3aBUCHMOCTH OT OCO-
OeHHOCTE  ayauTOpUHU
(Bo3pacTHBIE OCOOCHHO-
CTH, TEHJIICpHBIC pa3u-
YHs U TIPOY.);
pacno3HaBate 3¢ dek-
TUBHOE PEIICHUE OT He-
3¢ (HEeKTUBHOTO B paMKax
mpoliecca KoMaHm000pa-
30BHUS;

MoAOUpaeT CHoCOOBI U
METOJBI  B3aUMOJECHUCT-
BUS C KOJUIETAMU B 3a-
BUCUMOCTH OT TIpe-
CTaBJICHUsI TpejCTaBIIe-
HHE 00 O0COOCHHOCTSIX
WX JTUYHOCTH, B T.4. 00
STHUYECKHUX, COIHANb-
HBIX U KYJbTYPHBIX pa3-
JTUYHUSIX

B) pabouas rpynmna.

6. HeOomnpimas rpynna jrozaei, cTpeMsImuxcst K JOCTHKEHHIO 00IIeH eI, MOCTOSHHO B3aUMOCHCTBYIOIINX
Y KOOPAMHUPYIOIIUX CBOU YCHUJINS, Ha3bIBACTCS:

A) KOMaH1a;

B) pabouas rpynma;

B) niceBnoxomanma.

7. UenoBek, KOTOPBINA BEAET IPYTHX 32 co00M, 3a7aeT HAMIPABICHNE W TEMIT IBIDKEHIUS, 3apsDKaeT dSHEPTHel,
BOOAYILIEBIISIET, MOKAa3bIBACT PUMEp, MIPHUBJIEKAET K ceOe JIo/eH, HalleJieH Ha mpeoOpa3oBaHue M Pa3BUTHE —
3TO:

A) MeHeKep;

b) auaep;

B) pyxoBonuTens.

8. B xonnenuuu P.M. benOuHa BBIAETSAIOTCS CIIEAYIONIIE KOMaHIHBIE POJIH:

A) peanusarop;

B) pyxoBonuTens;

B) moTuBaTop;

I') opranmzarop;

J1) Bce OTBETHI BEPHBHI.

9. CoBOKYITHOCTbH O’KHUIaHHH, CYIIIECTBYIOIIAst OTHOCUTENIHHO KaXK/I0T0 YjeHa KOMaH/Ibl, Ha3bIBAETCSL:

A) poab;

b) o6pas3;

B) ctpemnenue.

10. B mogenn ympasnendeckux posied bazaposa T.1O., peanusanust JaHHOH poJiM MPEATNONaracT onepaTHB-
HOE yTIpaBJlIeHHE, NOoAepKaHue ON3HEC-IPOLIECCOB U OPTaHU3ALMOHHOM CTPYKTYPHI B peXuMe (PyHKIHOHUPO-
BaHUS:

A) opranuzarop;

b) ynpasnener;

B) agmuHucTpaTop;

I') pykoBonuTenb.

11. TTo muenuto P.M. benbuna, npejcraBuTeIy JaHHON KOMaHIHON POJIM aMOMIIMO3HBI, a3apTHBI, OOPIOTCS
3a mo0Oey 1000l 1eHot, Oyopaxar KOMaH/ay W JBUTAIOT €€ K IENH, IPU 3TOM OTJIMYAIOTCS Pa3ipaKuTelb-
HOCTBIO, HETEPIIEHUEM U HE BCET/Ia CIIOCOOHBI JIOBECTH JIO JIOTHYECKOTO KOHIA CBOK) aKTUBHOCTh — JTO:
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A) opraHu3arTopsi;

b) reneparopsl uzei;

B) MmoTuBaTOpBHI;

I') rapmonn3aropsl.

12. K Mexanu3mam, 1o KOTOPBIM WICHB KOMaH/ ] MPUHUMAIOT CBOU POJIU, OTHOCST:

A) poneBoe caMOOIIpe/IeICHHE;

b) poneBast nnentudukanmys;

B) coznanue ponw;

I') mpunsTHe ponu;

) Bce 0OTBETHI BEPHBI.

13. ABropoMm mozenu «Komeco KoMaHabD) SBISCTCA:

A) T.b. bazapos;

b) P.M. ben6un;

B) Mapn:kepucon-MakKenH.

14. Ponu «uccienoBaTeab—TMpoMOyTeP» B Mojaenu MapmkeprucoHa-MakKeHHa cOOTBETCTBYET CIEAyOIINI
THTI 33/1a4:

A) KOHCYIIFTUPOBAHHUE;

b) HoBaropcTBO;

B) pasButue;

I') opranuzanus;

) ctumyaupoBaHue.

15. CrienuajiucThl OHOTO MPOQUIIS, PETYISPHO BCTPEUAIOIIUECS JJII COBMECTHOTO M3y4YeHHsI pa0O4YuX BO-
MIPOCOB:

A) BUpTyanbHas KOMaH/Ia;

b) koMmaHaa cIenUATUCTOB;

B) xomanza nepemeH.

16. 3HaHre HOPM W MPaBWII, IPUHATHIX B KOMaHJIE, IO3UTUBHOE WM KaK MUHIUMYM HEHTpajIbHOE K HUM OT-
HOIIICHHE U CJICIOBAaHUE UM B TTIOBCEAHEBHOW KU3HH, HA3bIBACTCS:

A) TOSNIBHOCTD;

B) 3akoHOMOCITYIIIHOCTE;

B) npentnaaOCTS;

I") npuBep>KEeHHOCTB;
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J1) Bce OTBETHI HE BEPHEI.
Bnanetsb MPAKTUIECKAMH  HABBI-

KaMH  HCIIOJIb30BaHUs
3JIEMEHTOB KOMaH1000-
pasoBaHUS W camopas-
BUTHSI Ha IPYTuxX IHC-
OUIIMHAX, Ha 3aHATHAX
B ayJAUTOPHH U Ha yuel-
HOH M MpPOU3BOJCTBEH-
HOH NPaKTHKE;
NIPUMEHATH Ha MPAKTUKE
n30paHHbIE CpencTBa
opranm3and  paboTHI
KOJIJIEKTHBA, HEKOTOPBIE
CIOCOOBI  camoperys-
LUUH U TPEHUHIOBBIE YII-
paKHEHHS, HarpaBJleH-
HbIC Ha BBIPAOOTKY 3(-
(DEKTUBHOTO BIMSHUS Ha
WHIUBUAYyaTbHOE u
TPYIIOBOE  TMOBEJCHHE
CBSI3aHHOE C OCOOEHHO-
CTSIMU TPYIIIIOBOH [IU-
HAMHKH M KOMAaHI000-
pa3oBaHus;

COOTHOCHT JOCTOMHCTBA
U HEAOCTAaTKU MHCIIOJIb-
3yeMbIX MOJejel B3au-
MOJEHCTBUS C TOYKH
3peHHsl y4yeTa COLUANIb-
HbIX, KOH(ECCHOHAIIb-

[IpakTuueckoe 3agaHue:

[TpencTaBUTh OJJHO WM HECKOJIBKO KOMAHIHBIX JEN (3aBHCHT OT TPYIOEMKOCTH) JI000H HampaBIeHHOCTH:
npodecCHOHANBLHON, Y4eOHOH, Hay4YHO-HCCIIEI0BATENbCKOM, OOIIECTBEHHO-TIOIE3HOM, KYJIBTYpPHOH, Onaro-
TBOPUTEIBHOM, CIOPTUBHOW M JIp. DTO MOTYT OBITh: KOHKYPCHI, (hJICIIMOOBI, aKIIUH, BBHICTYIUICHHS, COPEBHO-
BaHUs1, CyOOOTHUKH, KOH(PEPEHITUH U JP.

KomanHoe J1e1o MoXeT ObITh TPEJICTaBICHO B BUE (hOTO- MJIH BHICONPE3CHTAIIHH.

TpeGoBanus:

-[IPOJIOJDKUTENBEHOCTD He Oojee 10 MuH.;

-y4acTHe BCEX WICHOB KOMaH bl (00s3aTEILHO);

-popma momaum — cBOOOHAS;

-[IOHSTHAS U MHTEpecHas (opMa MpeACTaBICHUS MaTepuaa
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HBIX, KYJIbTYPHBIX pa3-
JIMYUN; MOXKET COCTaB-
JIATH COOCTBEHHYIO TIPO-
rpaMMy CaMOpPETYJISALUT
U NPOBOAUTH TPCHUHIO-
BbIC YNpPaXHEHUS, Ha-
NpaBJCHHBIE HA BBIPA-
00TKy 3¢ (EKTHBHOTO
BIMSIHUS Ha MHIOUBHIY-
QIBHOE W TIPYIIIOBOE
MOBEJICHNE, CBSI3aHHOE C
OCOOCHHOCTSIMH ~ TPYII-
OOBOW IWHAMHUKHA U KO-
MaHA000pa30BaHHS

OK-5 - criocoOHOCTBIO K CAMOOPTraHU3aIMK U CaMOOOPa30BaHHIO

3HaTh

OCHOBHBIE METO/IbI HC-
CJICOBAHMMA, HCIIOIb-
3yEMBIX B IPOLIECCE ca-
MOOOpa30BaHUs U CaMO-
pa3BUTHS;

ONpeACIICHUS TOHATUI
(GKA3HEHHBIN ITyThY,
«OKM3HEHHAs! TO3ULU,
«OKU3HEHHas MepCIeK-
THBaY;

OCHOBHBIE TIPaBHIIA OP-
raHu3alyy MPOLECCOB
caMOOpTraHH3aIliH 1 ca-
MO00Opa3oBaHuUs;
OCHOBHBIE METO/IBI UC-
CJIEIOBaHHUH, UCTIONIb-

Teopernyeckue BOIPOCHL:
[TonsTHE )XU3HEHHOTO MYTH.
IlonsATHE >XU3HEHHOM IO3HIUH.
[TonsiTHE )KU3HEHHOH MEPCIIEKTHUBBI.
[ToHsiTHE KM3HEHHOTO CLEHAPHUS.
JIngHOCTh KaKk CyOBEKT KU3HEHHOTO TTyTH.
JIMYHOCTHBIN POCT U €ro NaTOr€HHbIE MEXAHU3MBI.
ITpu3Haku oCTaHOBKM JINUHOCTHOI'O POCTA.

Ilonsatue HWHAUBUAYAJIBHOI'O KOYYHHI'a U YCJIOBUSA €TI0 YCIICIIHOCTHU.

TexHoMOrHsI KOMaH-
JI000pa30BaHUs U
camMopa3BUTHUSA
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3yeMBbIX B IpoLEccax
caMoOpTaHU3alyy U ca-
MOO0Opa30BaHMS.
YmMmeTs o0CyXIaTh CIIOCOOBI

3¢ (HEKTUBHOTO pEIICHUS
mpo0JieM, CBS3aHHBIX C
caMoopranuzagued  u
caM000pa3oBaHKEM;
pacmo3HaBath  3ddek-
TUBHOE PEIICHHUE OT He-
3¢ (heKTUBHOTO;
MNPUMCHATH MOJIYYCHHBIC
3HaHUsA B mpodeccuo-
HaJbHOM IEeITENHLHOCTH,
WCTIONB30BaTh WX Ha
MEXIVUCIUIIMHADHOM
YpPOBHE;

npuodperaTh 3HAHHUS B
00JacTi caMOOpraHu3a-
MU U caMooOpa3oBa-
HUIO;

IJIaHUPOBATh oejmm u
yCTaHaBJIMBATh IIPUOPHU-
TETBl MPH BbIOOpE CIO-
cOOOB TPHHATHA pellle-
HUW C YYETOM YCIIOBHH,

CPEICTB, JIMYHOCTHBIX
BO3MOXKHOCTEH M Bpe-
MEHHOH  IEpPCIEKTHUBBI

JOCTU)KEHUS; OCYILECT-
BJICHUS 1EATEILHOCTH;
(hopMupoBaTh TPHOPH-

[IpakTHueckoe 3agaHue:

1. XKu3HeHHsbI# My Th — 3TO ...

a) CyObEeKTUBHAsI CTOPOHA PeaTbHOM )KHU3HU;

0) IPOTHBOPEUMBBIN MPOLIECC, MPENONaralouiii NOTPeOHOCTh K aKTUBHOCTH, CaMOpeaii3alun coo-

CTBEHHBIX YCTPEMJICHUH;

B) MHIUBUAYAJIBLHAS HCTOPHUSI TUYHOCTH, €€ CO/IepKaHNe U MUPOBO33peHYecKasl CyTh;
T') BEIOODP MPOoecCHU U KOHKPETHBIX KU3HEHHBIX TJIaHOB.

2. J)Ku3HeHHbIe OTHOIICHUS, CIIOCO0 MX pealin3alliy, OTBEUAIONUi (MM HE OTBEUAIOIIHUi) TOTPeOHO-

CTAM, HEHHOCTAM JIMYHOCTHU — OTO ...

a) BHYTPEHHsIS )KU3Hb,

0) OuorpaduyecKuii IaH eMHCTBA BHYTPSHHEH ¥ BHEIITHEH KU3HU;
B) )KM3HEIEATEIIbHOCTD YEJIOBEKa;

) JKM3HEHHAsl MO3U LK.

3. TCXHOHOFI/IH, Mmo3BoJIArOIAasA JOCTUIraThb MaKCUMAJIbHBIX PE3YJIbTAaTOB C MUHUMAJILHO BO3MOKXHBIMU

YCHIAMU — 3TO ...

a) JINYHOCTHBIN POCT;

0) KOy4MHT;

B) BEJTHEC;

') yCTPEMIIGHHOCTh B Oy 1yIiee
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TETHBIC IETH JESTENb-
HOCTH, JaBas MOJHYIO
apryMEHTaIMi0 PUHHU-
MAEeMBIM PEIICHHUSIM TIPH
BBIOOpE CIOCOOOB BBI-
MOJIHEHUST  JICATEIbHO-
CcTH;

CTaBUTh LK U OTpejie-
JSITh POJTA B KOMAH/IE;
CTPOUTH
KOMMYHUKAaTUBHBIC
MPOLIECCHI

Bnanets

MPaKTUYECKUMH  HaBBI-
KaMH  WCIIOJIb30BaHUS
JJIEMEHTOB CaMOOPTaHH-
3aMy U caMooOpa3oBa-
HUS Ha JIPYTHX TUCIIMII-
JMUHAX, Ha 3aHATUSIX B
ayIUTOpUM W Ha y4eO0-
HOM W TPOW3BOACTBEH-
HOH NpPaKTHKE;
crocobaMu JIEMOHCTpa-
UM YMEHUS aHaIH3H-
poBaTh  CHTyaldl0 W
MPUHUMATH PEIICHHUS;
METOZIaMH CaMOOpPTaHH-
3alMl ¥ caMoo0pa3oBa-
HUS;

croco0aMu OLIEHUBAHUS
3HAYMMOCTH M TIPAKTH-
YEeCKOH  MPHUIOAHOCTH
MOJTYYCHHBIX pe3yJbTa-

[pakTudeckue 3aaHus:

— IlpeacraButh cobcTBEeHHOE MOPTPOINO, KOTOPOE OTpaxkaio Obl BUAeHHEe BaMu coOCTBEHHOTO pa3BUTHS B
Oynyuieit npodeccroHanbHON AESITEIbHOCTH, HAyYHO-UCCIIEI0BATEIbCKOM paboTe, O0IIeCTBEHHOM, KYJIbTYp-
HO-TBOPYECKOMW, CHOPTHBHOM 1 1. cepax (MOKHO BbIOpaTh i cedst mpuopuret). B moprdonmo MoryT ObITh
BKJIIOUEHBI CIIEAYIOLINE MaTepHajbl: TPaMOThI, CEPTU(HUKATHI, TUIIOMBI, ITyOJINKAINH, PE3IOME, CBUIETEIbCT-
Ba, OJIarolapcTBEHHBIE MUCbMa, PEKOMEHIAIMN H JIP.

— IloaroToBUTH U BBICTYNUTH C IPE3EHTALUEH COOCTBEHHON KOMaHIBI.

ConepxaHye npe3eHTalyy: Ha3BaHue, 1eBU3 (MUCCHUS), JIOTOTUII, aTpUOyThl KOMaH/a.

TpeboBaHus K Npe3eHTALIUN:

-MPOJIOJDKUTENBHOCTD He Ooitee 7-10 MUH.;

-y4acTHe BCeX WICHOB KOMaH bl (00s13aTEIbHO);

-popma npencTaBieHus — ycTHas;

-MOKHO MCTIOJIB30BaTh PAa3JIMUHbIE BCIIOMOTATENFHBIE CPEJICTBA (MY3bIKa, TIAKAT U JIP.);
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TOB,;
BO3MOXHOCTBIO ~ MEXK-
JTUCIUTUTMHAPHOTO TIPH-
MEHEHHUS  MOJYYCHHBIX
3HAHUH;

TEXHOJIOTHSIMA  OpraHu-
3alUi  MpoIecca camMo-
oOpa3oBaHHs;, IpHEMa-
MU  IIeJIeToNIaraHusl  BO
BPEMEHHOH MEpPCHIEKTH-
BE, crocobamMy IUIaHH-
pOBaHUs, OpraHU3AIUH,
CaMOKOHTpOJII M Camo-
OLICHKU JIeSITeIIbHOCTH;
JEMOHCTPUPYET 3HAHUE
CoJiep)KaHusl U OCOOCH-
HOCTEl TpOIleCcCOB ca-
MOOPTaHHU3AIUH U CaMO-
o0Opa3oBaHus, HO JIaeT
HETOJIHOE OOOCHOBAHHE
COOTBETCTBHS BHIOpaH-
HBIX TEXHOJIOTUH peau-
3aIlUH MPOIIECCOB IENAM
Mpo¢heCCHOHATBHOTO
pocra;

CHUCTEMOU 3HaHUU O CO-
JepXKaHUH, O0COOEHHO-
CTSIX TIPOIIECCOB Camo-
OpraHu3aiuyd U camoo0-
pa3oBaHUs, aApPryMEHTH-
POBaHHO OOOCHOBBIBATH
MPHUHATHIE PENMICHUS TIPH
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BBIOOPE TEXHOJIOTUH HX
peanuzaluu € y4eTOM
neneit  mpodeccroHab-
HOTO ¥ JIMYHOCTHOTO
pa3BUATUA

3HaTh

crocoObI cOopa HAy4YHO-
TeXHUYECKOH WH(OopMa-
OUMU 110 TEMATHUKE DJKC-
Kypcuil I COCTaBlIe-
HHSL OTYETA 1O MPAKTUKE

OO011yr0 XapaKTePUCTHKY METAJUTYPrUY€CKOTO PEAIPUATHS ITOJIHOTO IMKIIA U MPESAPUSITHIA METH3HON OT-
paciu

YMeTh

cobuparp Hay4YHO-
TeXHU4YEeCKyr0  HH(pOp-
Maluro 110 TEMATUKE
SKCKYypCUH HJIi COCTaB-
JICHUS OTYeTa MO MpPaK-
THUKE

CocTaBisTh ¥ MUCATh OTYET IO y4eOHOW - 03HAKOMHTENBHOW MPaKTHKE.
Copep:xaHne 0TYETA ONPEAETAETCS HHANBUIYATBHBIM 3aJaHHEM, BBITAHHBIM PYKOBOIUTENEM MPAKTUKH.

Bnanets

MeToZaMu cOopa Hay4-
HO-TEXHUYECKOU WH-
(hopMaruu 1Mo TeMaTHKe
SKCKYpPCUH JIsI COCTaB-
JICHUA OT4YE€Ta II0 ITpaK-
THKE

IToaroroBka K TEOPETUIECKUM 3aHATHUSM 110 00IIEH XapaKTePUCTUKH METAILTYyPrUUeCKOro IPEeApUITHS MO
HOTO LIMKJIA U NPEAIPUITHI METU3HOU OTpacau

YuyebHast - 03HAKO-
MUTENbHAS MTPaKTUKA

3HaTh

crocoObI cOopa Hay4HO-
TeXHUUYECKOH HH(pOopMa-
UK 0 TEMAaTUKE JKC-
Kypcuil ansi cocrtaBie-
HUS OTYETA TI0 TIPAKTHKE

[IpaBuiia 00pabOTKHM U CUCTEMAaTH3aId (PaKTHUECKOTO M JTUTEPATyPHOI'0 MaTepurasa

VYmeTh

cobuparp Hay4YHO-
TEXHUYECKYI0  WH)OP-
Malui 10 TEeMAaThKe
IKCKYPCHH JUISi COCTaB-
JICHUSI OTYETa IO TpPaK-

CocTaBisTh ¥ MUCATh OTYET IO y4eOHOW - MPAKTHKE IO MOTYYCHHUIO IIEPBHYHBIX IPOPECCHOHATBHBIX YMEHHH
Y HaBBIKOB, B TOM UYHCJIE€ IEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HCCIIEN0BATENBCKOM 1EATENBHOCTH.
IloAroTOBUTH OTYET CAMOCTOSATENBHO MO PYKOBOACTBOM IpENoaBaTes.

VYuyebHas - MpaKkTHKa
0 TIOJTYYCHHUIO TIEp-
BUYHBIX IIpodeccro-
HaJIbHBIX YMEHUU U
HaBBIKOB, B TOM YHC-
JIe TIEPBUYHBIX YMeE-
HUI 1 HaBBIKOB Ha-
Y4YHO-
HCCIIEN0BATEIbCKON




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npocpammbl
THKE JEeATENbHOCTH
Bnagets MeTo/laMu cOopa Hayd-
HO-TEXHUYECKOH UH-
(bopMaIH TT0 TeMaTHKe [Tpuemamu 0OpabOTKH U CHCTEMATH3AINH (PAKTHYECKOTO U JINTEPATypPHOTO MaTepraa.
SKCKypCHil U1 COCTaB- PaGorats c HOPMATHBHBIM MATEPHATOM 1 JTHTEPATYPHBIMI HCTOUHUKAMH, A TalKe CHCTEMATH3MPOBATS H aHa-
HeHMS OTHETa MO paK- JU3UPOBATh PAKTUIECKUN MaTepHall K CAMOCTOSTEIHHO TBOPUYECKU €T0 OCMBICIUBATD
THKE
OK-6 - ciocoOHOCTBIO UCTIOIB30BaTh OOIIECTIPABOBBIC 3HAHUS B PA3IMYHBIX Cepax AeaTeIbHOCTH
3HaTh OCHOBHBIE IIPaBOBBIE Ilepeuens 6onpocoe 014 n0020mMoOGKU K 3auemy:
MIOHSATHS; 1. Tlousitre, MpU3HAKH TOCYapCTBa
OCHOBHBIE ~ MCTOYHMKH | 2, dDopma NpaBIeHUs: TOHATHE, BUIBI
1IpaBa, 3. ®opma rocyapcTBEHHOIO yCTPOMCTBA: TIOHATHE, BHIbI
TIPUHIUIIBL HPUMCHCHUA | 4~ TocynapcTBeHHBIN PEXHUM: TIOHATHE, BUJIBL.
TOPHIMHICCKON — OTBETCT- | 5 Kopcrurymmst Poceniickoit deiepaiinn — OCHOBHOM 3aKOH TOCYAapCTBa.
BCHHOCTH 6. ®opma npasienus Poccuiickoit Meneparun.
7. Cucrema OpraHoB rocyJIapCTBEHHOM BiacTu B Poccuiickoit demeparu.
8. TIlpesunent Poccuiickoii ®eneparyu.
9. ®enepansuoe Cobpanue Poccuiickoii Meneparyu.
10. TIpaBurenscTBo Poccuiickoit demeparum. [IpaBoBeneHue
11. Cucrema cynos B Poccuiickoii deneparum.
12. Ocobennocru denepatusHOro ycrpoiicraa Poccuu.
13. TlousiTHe U CYIIHOCTD TIpaBa.
14. Vcrounukwu mpasa.
15. Cucrema 3akonosarensctsa Poccuiickoit @enepannu. HopMaTuBHO-NPABOBBIE aKTHI, MX BH/IBL.
16. Orpacnu poccuiickoro mnpasa.
17. TlpaBonapyiieHune: NOHATHE, IPU3HAKH, BUJIBI.
18. FOpuanueckas OTBETCTBEHHOCTb, TIOHSTHE U BUIIBL.
19. TIpeamer u MeTOJ IPakIAHCKOTO MIPaBa.
20. CyObeKTbl 1 00BEKThI IPaXIAHCKOTO TPaBa.
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21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

[TpaBocIOCOOHOCTE | A€eCOCOOHOCTD (PU3NIECKUX JIUI.

IOpunnyeckue nuna: NOHSITHE, BUIBI, OCOOCHHOCTH CO3JIaHHS U MPEKPAILEHHS JEATEIbHOCTH.
I'paxxpaHCKO-IIPaBOBBIE CACIKU, UX BUIBI, (DOPMBI U YCIOBUS AEHCTBUTEIBHOCTH.
[TonsTre mpaBa coOcTBeHHOCTH. BelHbie npaBa JMIa, He SBISIOUIET0CsS COOCTBEHHUKOM.
OcHoBaHUA TPUOOPETEHHS TTpaBa COOCTBEHHOCTH.

OcHoBaHHs PEKPALICHNUS TTPaBa COOCTBEHHOCTH.

Buasl rpaknaHCKO-TIPaBOBBIX OTOBOPOB M CIIOCOOBI 00€CHIEUCHNS UX UCIIOTHEHUSI.
HacnenoBanue no 3akoHy ¥ 10 3aBELIAHUIO.

3akiouyeHue Opaka.

[Ipexpamenne O6paka. [IpuzHanue Opaka HeJEHCTBUTEIHHBIM.

Hmy1iecTBeHHBIC TIPaBa CYMPYToB.

[IpaBa 1 00s3aHHOCTH POAMTENEH U AETEH.

ANMMeHTHBIE 00513aTebCTBA (CyOBEKTHI, YCIOBUS U TIOPSIOK BBIILIATHI).

Jlumenre poUTENbCKUX IIPaB.

IIpeamer TpynoBoro mpasa.

TpynoBOi 1OrOBOP: YCIOBHS, CTOPOHBI, OPSIOK 3aKIFOYCHMSL.

[opsinok nmpuema Ha padoTy. McipITaTeNnbHBINA CPOK.

[MoHsiTHE ¥ BUIBI pabOYero BpeMeH!

Bpewms otasixa

TpynoBas AUCIUIIIMHA U OTBETCTBEHHOCTD 32 €€ HapyIlEeHHE.

MarepuanbHasi OTBETCTBEHHOCTh pAaOOTHHKA: TIOHSTHE, OCHOBAHUS M TIOPSIIOK TPUMEHEHUSI.

MaTepHaJ'IBHaH OTBE€TCTBCHHOCTD pa60TOILaTeJ'IH: IMMOHATHUC, OCHOBAHHWA U TIOPAJAOK NPHUMCHCHUS.

Ipekparenue Tpy10BOTO AOTOBOPA.

TIpenmeT u MeTO aIMMHUCTPATUBHOIO TIPaBa.
CyOBeKTbl aIMUHUCTPATUBHOIO TIpaBa.
I'ocynapcrBennas ciyxoa.

A,I[MI/IHI/ICTpaTI/IBHBIe MMpaBOHAPYUICHUA U aIMUHUCTPATHBHAA OTBECTCTBCHHOCTD. CocraB AIMUHUCTPATHUB-

HOI'O IMPOCTYIIKA.

48.
49.

AJIMI/IHI/ICTpaTI/IBHBIe B3bICKaHMs. Hanoxxenne AIMUHUCTPATUBHOI'O B3bICKAHUA.
Onpenenenue rocyaapCcTBEHHON TalHBL.




CmpykmypH CmpyxkmypHbiti
blil 971eMeHm Inanupyemvie aneMeHm
KoMnemeHyu | pe3yibmanivi 00yueHus. Oyenounvie cpeocmea 0bpazosamenbHolL
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50. TIpeamer u METO/ YrOJIOBHOTO MPaBa.

51. Tlonstue npecrymienus. Kareropuu npecTyrieHui.

52. CocraB npecTyIuieHus.

53. VronoeHast OTBETCTBEHHOCTD 33 COBEPILIEHHE MPECTYILICHHIA.

54. TIpeaMer ¥ METOJ SKOJOTHIECKOTO TIpaBa.

55. MCTOYHUKH DKOJOTHYECKOro Mpasa.

56. IIpaBo 0OIIEro M CIENUATBHOTO IPUPOIOIOIHE30BAHHS.
YMeTb OpUEHTHPOBATHCS B CUC- IIpumepHbIe TeCThI:

TeMe 3aKOHO/IaTeIbCTRA;
OMPECNATh COOTHOIIIE-
HHE FOPHUIMYECKOrO CO-
Jep’KaHUusT HOPM C pe-
QITBHBIMH  COOBITHAMH
OOIIECTBEHHOM JKH3HU;
pa3pabaTbiBaTh  JOKY-
MEHTBI TIPABOBOTO Xa-
pakrepa;

npuoOpeTaTh 3HAHHS B
00J1acTH NpaBa;
KOPPEKTHO BBIpaKaTh U
apryMEeHTHPOBAHHO
000CHOBBIBATH CBOIO
FOPHINYECKYIO TTO3MITHIO

1. Opransl 3aKkoHOAATENBHOM BIACTH B POCCHU MOPA3ACAIOTCS Ha IBE KATErOpHU

— (eiepalIbHBIC U PErHOHAILHBIC

— (enepanbHbIC U MyHHLUIIAJIbHbIE

— o0uive u cenuanbHble

— MOJTHOMOYHBIEC U PETHOHABHBIC

2. EIMHCTBEHHBIM KPUTEPHEM OTIPAaHUYCHUS 8 MHHHCTPATUBHOTO MPABOHAPYIICHHS OT MPECTYIUICHHS SB-
nseTcst

— CTeNeHb OOIIECTBEHHOW OMAaCHOCTH

— (popma BuHBI

— 00BEKT MOCATATENILCTBA

— 00BEKTHBHAS CTOPOHA a]IMHHUCTPATUBHOT'O TIPABOHAPYIIICHHUS

3. He sBusieTcst OCHOBaHHEM ISl OTKa3a rPaXKJaHUHY B JOIYCKE K FOCYAapCTBEHHON TallHe

— ero BpeMeHHas1 HeTPYAOCIIOCOOHOCTD

— MPU3HAHKE CYJIOM rpaXkIaHMHA HeJIeeCIOCOOHBIM

— IPU3HAHHUE €r0 0CO00 OMACHBIM PELMINBUCTOM

— HaJIMYKE Y TpaXkIaHNUHA CYIUMOCTH

4. 3a HapylIeHHE JUCIUIUIAHBI TPYIa K PAOOTHUKY MOKET ObITh IIpUMEHEH (-0)

— BBITOBOP

— JHLIeHUE CBOOOIBI

— mrpad

— Ipeaynpex/cHue

HpnMeprle MPAKTHYCCKHUE 3aIaHUA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
Ucnonssys crateu Konctutynuu Poccuiickoit @eaepannu, cocuntaiiTe KonndecTBo cyobekToB Poccnii-
ckoit @enepanmu: pecny0Oauk, KpaéB, obaacTell, aBTOHOMHBIX OKPYTOB, aBTOHOMHBIX 00JacTel, ropooB ¢e-
JIepaIbHOrO 3HAYEHUSI.
VYkaxute, kKakue HOBble cyOBbeKkThl Poccuiickoii denepannu MosSBUIUCH 3a TIOCIEAHEE BPEMSL.
ApryMeHTHpYITe cBOii 0TBeT O cchlIKoi HAa cTaTbil KoncTurymmuu P@.
Biagers [PaKTUYECKUMH  HaBBbl-
KaMM aHallu3a M paspe-
IIEHUS  IOPUIAUYECKUX
CUTYaIlNH;
MPAKTUYECKUMH  HaBBI-
KaMH COBEPIICHUS IOPH-
JIUYECKUX JIEUCTBUI B
COOTBETCTBHUM C 3aKO- IIpumepHbIe NPAKTHYECKHE 3aJaHUA:
HOM; CocTaBbTe TEKCT 3aBEIIaHus, BKIIOUHB CIEIYIOIINE YCIOBUS:
HaBBIKAMM COCTAaBJICHUS - HECKOJIBKO HACJIEHUKOB
NPETEH3UH, 3asBIICHUH, - O/IHOTO HACIIEHHKA 0 3aKOHY JIMIINATE HACJIEACTBA
xanob mo akty Hewc- - OIIPENIEIINTD 3aBEIIATEIbHOE BO3JIOKECHHE
MIOJIHEHUS] WJIN HEHajl- - OIIPENIEIIUTD 3aBEIIATEIbHbIA OTKA3
JIEXKAIIET0 HCIIOJIHEHHUS
pas;
crocobaMy  COBEpILIEH-
CTBOBAaHUS  IIPaBOBBIX
3HAaHUM ¥ YMEHHUH ITyTeEM
HCIIOJIb30BaHUS BO3-
MOXKHOCTEH  HH(pOpMa-
LIMOHHOW cpeapl
3HaTh OcHOBHBIC TIOHATUS U | Teopemuueckie 80NPoOCyHL:

OTIpeIeTICHHS dbene-
pampHOTO 3akoHa «O
HayKe W TOCyIapCTBEH-
HOMU Hay4HO-
TEXHUYECKON  MOJUTH-

1. ITonsATHE ¥ IPAaBOBOE COJIEPKAHKIE PE3YIIbTATOB HAYYHOM U HAYYHO-TEXHUYECKOMN JIESITEIbHOCTH.
2. Bupl OXpaHHBIX JOKYMEHTOB HHTEIUIEKTYaIbHOI COOCTBEHHOCTH.

3. Bupl HAyYHO-TEXHUYECKHUX YCIIYT.

4. N300peraTennctBo. M300peTenue.

5. N300petarennctBo. [lone3nas Moneb.

[IponBmxenue Hayy-
HOH IIPOAYKIUU
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Ke». Buapl oxpanHBIX | 6. ['ocynapcTBeHHas perucTpanys HayqHbIX pe3yIbTaToB.

JOKYMEHTOB HHTeJUIEK- | 7. OCHOBHBIC IETIM U MPUHIUIIBI TOCYIaPCTBEHHOW HAYYHO-TEXHHYECKON MOJUTHKH.

TyalbHOW CcOOCTBEHHO- | 8. POPMBI TOCYJapPCTBEHHON TOJAEP)KKH HHHOBAIIMOHHON JESITEIHHOCTH.

cti. OcHOBHBIE NOHATHA | 9. HeTpaauunoHHbsle Mepbl ToCyJapCTBEHHON MOIEPIKKH.

u onpexaeneHus dexae-

paNbpHOTO 3aKOHA 00 WH-

HOBallUOHHOW JEsITENb-

HOCTU M O ToCyJIapcT-

BEHHOW MHHOBAallMOHHOU

nonutuke.  OCHOBHbBIE

miaru M TpaBuia Tocy-

JTAPCTBEHHON  CHUCTEMBI

pErucTpaluy pe3ysbTa-

TOB HAy4yHOU JesTelb-

HOCTH.
YmeTs CoctaBnate makeTr JA0- | [lpakmuueckue 3a0anus:

KYMEHTOB 17151 peruct- | [loaroroBka qokmnaioB-npe3eHTaUi Ha NPEUI0KEHHBIE UIN CAMOCTOSITEIbHBIE TEMATHKU:

pauuu nporpammsl | 1) [Ipumep cocTaBieHns nakeTa JOKYMEHTOB JUIS PETUCTPAINH MTporpaMMbel DBM.

3BM. Cocrapnsate mna- | 2) [Ipumep cocTaBieHus makera JOKYMEHTOB JJIsl pETUCTPAIMY H300pETEHUSL.

KeT JokymeHToB s | 3) llpumep coctaBneHus makera JOKYMEHTOB JJIsl PErHCTPAIAN TIOJIE3HOW MO/IEIH.

peructpanuu u3zobpete- | 4) Opranuzaius U IDIAHUPOBaHUE TPOIBIKEHHS TOBApa M IyTH €ro COBEPIICHCTBOBAHUS.

HUS WIKM TOJe3HOW Mo- | 5) DopMbI rocyAapCTBEHHOM MOANEPKKH HHHOBAIIMOHHOM esTenbHocTH B Poccun.

JIeTIn 6) HayuHo-Texundeckas monutuka Poccun.

7) Hopsimok 1 0COOEHHOCTH BHIMOTHEHUST HAYYHO-HCCIIEI0BATENILCKUX PabOT 10 TOCYIapCTBEHHBIM KOHTpPaK-
Tam.

Brnagets 3HaHUAMH O HAyYHO-

TEXHUYECKON TMOIUTHKE
Poccumn. Cnocobamu
a”HaiM3a IIaTeHTHOM I0-
KYMEHTAIIUHA U TIPOBEJIEC-
HHS IATEHTHOT'O ITOKCKA.

Teopueckue 3a0anusi:
1. AHanuTudeckuii 0030p HaydIHO-TEXHHUYECKOH moymTHKr Poccuun
2. OdopmiieHne METOANKH aHaIM3a MATeHTHON JOKYMEHTAIMU 1 IPOBEIEHHsI MATEHTHOTO ITOKCKA.
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3HaThL oOIIIepaBOBbIC  3HAHUS
B ctepe TpynoBoH aes- | [IpaBuna opopmieHns Ha IPAKTUKY B OTAEIE TEXHUUECKOTO O0YUEHUsI IPEaIpUSITUS [IpousBoacTBeHHAS -
TEIbHOCTH IIPaKTHKA 110 OJIy-
Vmerhb UCIIONB30BaTh  oOIIe- YeHHI0 podeccro-
npaBoBble  3HaHusA B | [lodyuaTs IpoITycK Ha IPENIIPUSATHE. HAJIbHBIX YMEHUM 1
TpynoBoi cdepe aes- | [I[puMeHATs NpaBUiia TEXHUKH 0€30TIaCHOCTH ombITa Ipodeccuo-
TEIBHOCTH HAJIBHOM JI€SITENBHO-
Branets obmIenpaBoBLIMH1 [TpuemaMy MHCTPYKTaXKa IO TEXHUKE O€30MIaCHOCTH cH
3HAHUSAMU
OK-7 - cnocoOHOCTBIO OAACPKUBATH TOJKHBIM YPOBEHDb (PU3UUYECKOM MOATOTOBICHHOCTH /Ml 00ECIIeueHHs OTHOLIEHHOM COIMaIbHOM 1 TpodecCHOHaIbHON
JIeATEIbHOCTH
3HaTh OcHOBHBIE CpeAcTBa U

METOABl  (PU3MUYECKOTO
BOCIIUTaHMS, AHATOMO-
(bu3HOIOTHYECKUE  0CO-
OCHHOCTH OpraHu3Ma |
CTCIICHb BJIMAHUA (1)I/I3I/I-
YeCKUX YNpPaKHEHUH Ha
paboTy OpraHoB W CHC-
TEM OpraHu3Ma.
OcHoBHBIE CpeacTBa |
MeTonsl  (pru3mUecKoro
BOCIIMTAaHUs, OCHOBHBIC
METOAMKH  IUIaHUPOBA-
HUSL CaMOCTOSITEIBHBIX
3aHATHHA TI0 QHU3HUYECKON
KYJITYpE C Y4eTOM aHa-
TOMO-()U3HOJIOTHUECKUX
O0COOCHHOCTEW OpraHu3-
Ma.

OcHOBHBIE CpeAcTBa M
METOABl  (PU3MUYECKOTO

Ilepeuens meopemuyeckux 60npocog K 3auemy

1. JlaiiTe onpeneneHre NOHATHIO «(pu3ndeckas KyJIbTypa» U pacKpouTe ero

2. JlaiiTe onpe/ie/ieHHe OCHOBHBIM TIOHITHSAM TEOPUH (PU3UUECKON KyJIbTYpPhI, €€ KOMIOHEHTAM.

3. Chopmynupyiite 11€Jib, 3a1a41 U ONHUIITUTE (HOPMBI OpraHU3aIuy QU3NYECKOr0 BOCITUTAHUS.

4. HazoBuTe 3a1auu (pU3NUECKOro BOCIIUTAHUSI CTYICHTOB B BY3€.

5. TlepeuncuTe OCHOBHBIC KOMIIETCHIUH CTYACHTA, (POPMUPYEMBIC B PE3YJIbTATE OCBOCHHUS TUCIIMILTHHBI
«Dusnueckas KyjabTypay.

6. [lepeunciuTe OCHOBHBIC TPeOOBAHUS, IPEABSIBIIIEMbIC K CTYJICHTY B MPOILIECCE OCBOCHHMSI TUCIUILITUHBI
«Dusnyeckas KyJabTypay.

7. llepeuunciute OCHOBHBIE TpeOOBaHYSI, HEOOXOAMMEIE JIsl YCIICIITHOW aTTECTAI[UH CTy/IeHTa (TOJyYeHHe «3a-
yeTay) 1o quciuiuimie «Dusndeckas KyabTypay

dusnueckas KyibTy-
pa u copt
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BOCIIMTAHUS, OCHOBHBIE
METOJIMKH  IIJIaHHPOBa-
HUSL CaMOCTOSITENBHBIX
3aHATHIA 10 QHU3HYECKON
KyJbType C YUeTOM aHa-
TOMO-(U3NOTOTUIECKIX
O0COOCHHOCTEW OpraHu3-
Ma W OpraHu3aluu
30X, ¢ umensro ykpen-
JICHUSI 3A0POBbBSI, IOBBI-
LICHUS] YpOBHS (huznye-
CKOH IIOArOTOBJIEHHOCTH

YmeTh

IIpumeHnsaTs  mOJIy4eH-
HBIE TEOPETUYECKHUE
3HaHUsI 110 OpPTaHH3AINUN
W TUIAHUPOBAHUIO 3aHs-
T 10  QU3NIECKoi
KYJIBTYpe aHaToOMoO-
(U3UOTOTHYECKUX OCO-
OeHHOCTeH opraHu3Ma.
[IpumensTs Teopernde-
CKHE 3HAHWS 110 OpraHu-
3aIlMd  CaMOCTOSTEJb-
HBIX 3aHATHH C y4eTOM
COOCTBEHHOTO  ypPOBHS
(m3nyecKkoro pa3BUTHUS
u ¢usnyeckoil moxaro-
TOBJICHHOCTH.
Hcnons3oBaTh  TECTHI
Ui ompeneneHust  Gu-
3MYECKOH IMOATOTOBJICH-
HOCTH C IIEJBI0 OpraHu-

Ilepeuens 3a0anuti Ons 3auema:

O 00 1N N B~ W —

. Kakue mMetoibl hr3rueckoro BOCIIUTaHus Bbl 3HaeTe? KpaTko onuimre ux.

. B yem oTiimume qBUTATENEHOTO YMEHUS OT JIBUTATEIHHOTO HABBIKA?

. [lepeuncnure ocHOBHBIE (pU3MUECKHE KaYeCTBa, TaWTE UM OTIPEACIICHHS.

. Kakue popmel 3aHsTHI HU3HMYECKUMH YIPAXKHEHUSIMHU Bbl 3HaeTE?

. Uro takoe ODII? Ero 3agaun.

. B uem otiimunie O®II ot crienmanbHON QU3NIECKOM MOATOTOBKH?

. Uro mpencrasisieT co0o0ii CIOPTUBHAS TOATOTOBKA?

. J1Jis 4ero Hy>KHBI [TOKa3aTeJId MHTEHCUBHOCTH (DU3UYECKUX HATPY30K?

. Pacckaxure 00 3HEprosarparax opraHu3Ma IpH BBHITIOJTHEHHH HATPY30K B 30HAX PA3IMYHONH MOITHOCTH?
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3allMd  CaMOCTOSITEIb-
HBIX 3aHATHA TO Ompe-
JIeJICHHOMY BHJly CIIOpTa
C O3JOpOBUTENBHON Ha-
MIPaBJICHHOCTHIO, JUTST
MMOATOTOBKK K mpodec-
CHOHAJIBHON JESATENbHO-
CTH

Bnanets

CpencrTBaMu u METOJIa-
MU (HU3NIECKOTO BOCIIH-
TaHus.

MeTtonukaMu opranusa-
LU U TUTaHUPOBAHUS
CaMOCTOSITETTFHBIX 3aHsI-
THH 10 HU3nYecKoit
KYJIbTYype.

MeTtoaukamMu opraHu3a-
WU GU3KYIBTYPHBIX U
CIIOPTUBHBIX 3aHITUH C
Y4eTOM YpOBHS Qu3nye-
CKOI1 MIOATOTOBIEHHOCTH
1 IpohecCHOHaTbHOM
NesITeTbHOCTH, HaBbIKa-
MU ¥ YMEHHUSIMH CaMO-
KOHTPOJIS

3aoanus na pewenue 3a0au u3z npogheccuoHarbHOU 001ACMU, KOMIJEKCHbIE 3A0AHUSL:
1. IITIDII B cucteme GhU3NIECKOTO BOCIIUTAHUS CTY/ICHTOB;

2. @aktopsr, onpenestomniue [ITIDII crynenTos;

3. Cpenctra II1PDII cTyneHTOB;

4. OCHOBBI METOJIUKU CAMOCTOSTENIBHBIX 3aHATHN (PU3MUECKUMHU YIPAKHEHUSIMHU;

5. ManuBuyansHBINH BRIOOP CIIOPTA WIIH CUCTEM (PM3MUYECKUX yIPAKHEHUH

3Harte

OCHOBHBIC TIOHSTHA |
YHUBEpCaIbHBIE  y4el-
HbIE ACUCTBUS (peryis-
TUBHBIE, I103HABATENb-
Hble,  KOMMYHHKATHB-
HbIE) B CIHOPTHUBHOW,
(U3KYIBTYPHOH, 03710-

Tecmosvie gonpocwi:
1. IlokazaTeneM XOpoIIero CaMOYyBCTBUS SBISIETCA?
yKa3zaHUE YUUTeNIs
JKEJTaHWE 3aHUMAThCS CIIOPTOM
AHKETHUPOBAHUE
yueOHas ycreBaeMoCTb

2.C BO3PAaCTOM MAKCHMAJIBHBIC MMOKA3aTCJIN YaCTOThI CCPACYHBIX COKpaHleHHﬁl

DIIEKTUBHBIE KypChI
o gusuveckon
KYJIBTypE U CIIOPTY
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POBUTENBFHOH ©  COILH-
QIbHOW TIPaKTHKE;
dbopMel m BUAB PU3-
KYJIbTYPHOH AEATEeNbHO-
CTH [Jisi OpraHH3aluH
3mopoBoro obpasza Ku3-
HH, aKTHBHOTO OTZIBIXa U
J0CyTa;

3HAHWE  TEXHUYECKHX
NPUEMOB M JIBUTaTeJb-
HBIX JEHCTBHUM 0a30BBIX
BUJIOB CIIOPTA;
COBPEMEHHBIE TEXHOJIO-
THU yKpeIUIeHUsI M CO-
XpaHeHUs 3JI0POBBS,
noj/iep>KaHust ~ paboTo-
cnocobHoctr,  mpodu-
JMAKTUKH TPEeayIpexRae-
HHs 3a00JIeBaHUM, CBS-
3aHHBIX C Y4eOHOH W
MPOU3BOJICTBEHHOU Ji€si-
TENBHOCTHIO;

OCHOBHBIE CIIOCOOBI ca-
MOKOHTPOJISI WHIUBHIY-
aJbHBIX roKasareJien
30pPOBbS,, YMCTBEHHOMU
u ¢usuueckoi padboTo-
crocobHocTH, (Qu3nUe-
CKOTO pa3BUTHS U (U3U-
YECKHUX KayecTB;
TEXHUKY  BBITOJHCHUS
Bcepoccuniickoro  ¢us-

pacTyT
HE MEHSIOTCS

CHMIKAIOTCS

H3MEHSIOTCS 10 BpeMeHaM Trojia

3. Kto B QpyTO0NMBHON KOMaH/Ie MOJKET HTPaTh pyKaMu?
Oex

dopsapn

TOJIKHUIIEP

xaBOeK

4. JIppKHBIE TOHKH — 3TO:

Oer Ha JIbDKAax 10 JUCTaHIINU

CITYCK C TOPBI Ha JIbDKaxX

Oer Ha JTBDKaX CO CTPenbOOi

KaTaHHe Ha JIbDKaX 3a OyKCHUpOM

5. Kak onpenensite myiasc?

MaJIbLAMH Ha apTePUH Y JIy4e3arsacTHOrO CycTaBa
s Ha ce0sl B 3epKajio

MOJIOKHB PYKY Ha COJIHEYHOE CILIETEHHUE

CKaB MaJIbIIBI B 3aMOK

6. O310pOBHUTENbHAS TPEHUPOBKA MO3BOJISIET JOOUTHCSL:
MakcumanbHOTO pacciadaeHus

VYiyuiienue Gu3NIecKux KayecTB

PexopaHbIX Ha MUPOBOM YPOBHE CIIOPTHBHBIX PE3yJIbTaTOB
Coxkparienus pabouero JHs

7. C KaKoro pacCTOSTHHS MPOOUBAETCS MEHATLTH B (hyTOOIE?
0T3-X 110 5-TH METPOB

7 METpOB

11 metpos

ot 15-tu go 20-t1 MmeTpoB

8. B xakue CIOPpTUBHBIE UTPHI UTPAIOT C MSIOM?
OmITBApa

00JIBIIION TEHHHUC
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KYJIBTYPHO- 0aIMHHTOH
CIOPTUBHOTO KOMILIIEK- KEpJINHT
ca «l'otoB k Tpymy u 9. 'mpeBoii clopT — 3TO BHJI CLIOPTA, HAPABJICHHBIA HA PA3BUTHE CIEAYIONINX Ka4eCTB:
o0opoHe»  (KOMILIEKC CKOpPOCTHBIE KauecTBa
I'TO) CHJIOBBIE CIIOCOOHOCTH
KOOPAWHAIMOHHBIE CTIOCOOHOCTH
THOKOCTh
10. Kakue neficTBHs UTpoOKa pa3pelieHbl MpaBuiiaMu oackeroona?
Oer ¢ MI90M B pyKax
nepenayn ¥ OpOCKH Ms4da
CTOJIKHOBEHHS, YAAPbI, 3aXBAThI, TOYKH, TOJHOXKKH
pa3roBOpEI C Cy/IbE BO BPEMS UTPHI
11. KakoBBI OTIIMYUTENBHBIE YEPTHI COPEBHOBATEIBHOMN 1EATEILHOCTH?
HaJINYKE TEJICBU3MOHHOMN TPAHCISLUN
BBISIBJIEHUE CUJIBHEMIIIETO
npeaBapuTeIbHOe HHPOPMUPOBAHHE O COPEBHOBAHUSX B razeTax
KpacuBas ¢opMa Ha CHOPTCMEHAX
Ymets HCIOJIb30BaTh MEX- | - BBIIIOJIHEHHE HOPMAaTHUBOB 00111e(hU3NIECKOM OArOTOBICHHOCTH;
NpeIMETHBIC TIOHATHA U | - 33110 THEHHUE IHEBHUKA CAMOKOHTPOJIS.
YHHUBEpCaJbHbIE  yuel-
HbIE ACUCTBUS (peryis-
THBHBIE, TIO3HABATE/b- HanpagnenHocTh TECTOB JKeH1uHbl | My>K4rHBI
HblE,  KOMMYHHKaTHB- Ouenxka B ouKax
HblE) B CIHOPTHBHOW, > 4 3 2 1 > 4 3 2 1
duskyabTYpHOH, 0310~ | CKOPOCTHO-CHIIOBAsE  TOATO-
pOBHUTENBHOW M coIu- | TOBICHHOCTh
aNbHOM TIPAKTHKE; Ber 100 m (cex) 15,7 | 16,0 | 17,0 | 17,9 | 18,7 | 132 | 138 | 140 | 14,3 | 14/
BBINOIHATH (usnyeckue | CuitoBas moIroToBICHHOCTD
YIpaXHEHHUS pasHoin | [lonHumanue (cem) M omycka-
(YHKLIMOHAIBHO Ha- | HUe TYJIOBHINA U3 TIOJOXKEHUS | g0 50 40 30 20
IIPAaBICHHOCTH, HCIIONb- | JIeXKa, HOTU 3aKPEIUICHBI, PyKH
30BaTh HMX B pPEXHME | 3a rojoBoi (pa3)




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

yueOHOH M MPOU3BOICT-
BEHHOH NEATETBHOCTH C
IETBI0  MPOPUITAKTHKA
MEepeyTOMJICHUSI H  CO-
XpAaHEHMsI BBICOKOM pa-
0O0TOCIIOCOOHOCTH;
WCIIONB30BaTh Pa3HO00-
pasHbie GOPMBI M BHIBI
(U3KYIBTYpHOH — nesi-
TENBHOCTH Ul OpraHu-
3alluK 3I0pOBOTO 00pas3a
KHM3HHU, aKTHBHOI'O OT-
IbIXa U 0CYTa;

WCIONb30BaTh  3HAHUSA
TEXHUYECKUX IIPUEMOB U
JBUTATENbHBIX  ACUCT-
BUli  0a30BBIX  BHIIOB
CIIOpTa B UTPOBOU M CO-
pEBHOBATENbHOU  Jesi-
TEJIbHOCTH;

aHaJM3UPOBATh M BbIJIE-
75Tk 2 (EKTHUBHBIC TeX-
HOJIOTUHM YKPEIUICHHUS |

COXpaHEHHsI  3JI0POBbBS,
MoJIepKaHust  paboTo-
cnocobHoCcTH, Tmpodu-

JAKTUKH Tpeaynpeae-
HHs 3a00JeBaHUH, CBS-
3aHHBIX C Yy4eOHOW U
MPOU3BOJCTBEHHON Hes-
TENBHOCTHIO;

AHAJIM3UPOBATH UHIU-

[MonTsruBaHue Ha TEpEKIIaIU-
He (pa3):

J0 80 kr

coimre 80 kr
15 12
12 10 7 4

©
~
N O1

OO0mmas BRIHOCIUBOCTh

Bber 2000M (MuH.cek)
no 70 xr

10,15

10,35

10,50
11,20

11,15
11,55

11,50
12,40

12,15
13,15

cBaeie 70 xr
ber 3000m (MuH.ceK.)

1o 80 kr

cBaie 80 kr
12,00
12,30

12,35
13,10

13,10
13,50

13,50
14,40

14,3
15,3

Hopmatussr o0miedu3nieckoil moAroTOBICHHOCTH

IIpumepHas TeMaTnka pedeparon

1. JlnarHo3 u KpaTkas XapakTepHCTHKa 3a00JI€BaHU CTy/IEHTa.
2. Biausanue 3a0071eBaHus HA JIMYHYIO pa00TOCIIOCOOHOCTH U CAMOYYBCTBHE.
3. MeauuumHcKe MPOTHUBONOKA3aHUS IPU 3aHATHAX GU3NUECCKUMH YIPAKHEHUSIMUA U IPUMEHEHUE JpY-
THX CpeNCTB (pU3MUIEeCcKOi KyJIbTYpPHI P JAHHOM 3a00JIeBaHHH (IMarHose).
4. CocraBneHre 1 000CHOBaHNE HHIAMBUIYILHOTO KOMILIEKCA (PU3MUYECKUX YIIPAXHEHUH B OCTYITHBIX
cpeAcTB GU3NUECKON KYJIbTYPHI (C yKa3aHHEM MPUMEPHOU JO3UPOBKH).
5. dusnveckas KyJabTypa B 0OIMIEKYJIBTYpHOUH U IPo(ecCHOHAEHOMN MOATOTOBKE CIIECITHATTUCTA.
6. @usndeckas KynbTypa U CIIOPT Kak CONHaIbHbIE (JEHOMEHBI 00IIIeCTBa.
7. OCHOBBI 310POBOr0 00pa3a KU3HH.
8. O0mas ¢usnueckas u creuaibHas HOATOTOBKA B cHcTeMe (DU3NIECKOr0 BOCTIMTAHUSI.
9. OCHOBBI 0310pPOBUTENHHON (PN3NUECKON KYJIbTYPHI.
10. O6mue noaoxeHus, OpraHnu3alus U CyIeHCTBO COPEBHOBAHHI.
11. JlonuHr ¥ aHTUIONUHTOBBIA KOHTPOJIb.
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BUJyaJbHbBIC MTOKA3aTEIIN
370pOBbsl, YMCTBEHHOMU
n ¢usnyeckoit pabdoto-
cnocoOHoCcTH, (u3nye-
CKOTO pa3BUTHA U (U3M-
YEeCKUX KayecTB;
CaMOCTOSITETTHHO BEI-
MOJIHATE ¥ KOHTPOJIUPO-
BaTh BbINIONIHEHHE Bce-
POCCHHCKOTO  (DU3KYITh-
TYPHO-CIIOPTHUBHOT'O
komiuiekca «l'oToB K
pyny u  0bOopoHe»
(xommmiexc I'TO)

12. Maccax, Kak CpeJICTBO peaduInTaIuu.
13. JleueOHas puznyeckas KyabTypa: CPEACTBA U METOIBI.

14. TlogBmkHAas UTpa, Kak CPEACTBO H METOJT (PU3NIECKOTO PA3BUTHSL.

15. TectupoBanue ypoBHs (PU3MIECKOTO Pa3BUTHUS CTYIECHTOB.
16. CoBpemeHHbIe TIPoOIEeMBbI (PU3NUECKON KYIBTYPHI U CIIOPTA.

17. Kommneke I'TO: uctopust 1 COBpEMEHHOCTh

Bnanets

MPaKTUYECKUMH  HaBbI-
KaMH  HCIIOJIb30BaHUS
PETYJSTHBHBIX, IO3HA-
BaTeNbHBIX, KOMMYHH-
KAaTUBHBIX JIEUCTBUI B
CIOPTUBHOH, (U3KYIIb-
TYpPHOH, 0310pOBHUTENb-
HOM W  COLHAILHOH
MPAKTUKE;

HaBbIKAMHU HCIIOJIb30Ba-
HUS  (UBNYIECKUX  YII-
paXxHEeHUI pa3Hoi
(hyHKITOHATBHO Ha-
MIPABIIEHHOCTH B PEXH-
Me Y4eOHOH W mpou3-
BOJICTBEHHOHU JIESITEIb-
HOCTH C LIeNbI0 Ipodu-
JAKTUKH  TIepeyToMIle-
HUSL M COXPAHEHHS BBI-

Hopmaruset VI ctynean BOCK I'TO ans myx4uux
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COKOI paboTOCIIOCOOHO-
CTH;

MPaKTUYECKUMH  HAaBBI-
KaMH  HCIIOJb30BAHUS
pa3zHO00pa3HBIX (OpM H
BHIOB  (DM3KYIBTYPHOI
NeATebHOCTH UISl opra-
HU3aIUU 37J0POBOTO 00-
pas3a JKM3HH, aKTHBHOTO
OT/IBIXa U JJOCYTa;
TEXHUYECKUMH TpUeMa-
MU W JIBHTaTelIbHBIMH
neficTBUAMH  0a30BBIX
BUJIOB CIIOpTa, HABBIKA-
MU aKTUBHOTO TIpUMeE-
HEHHs UX B UIPOBOH M
COPEBHOBATEJILHOW €S-
TEJILHOCTH;

HaBBIKAMU HCIOJIb30Ba-
HHUS COBPEMEHHBIX TeX-
HOJIOTHH yKpeIUIeHUs
COXpaHEHHSI  3/I0POBBS,
nojiep>kanust ~ paboTo-
cnocobHoctr,  mpodu-
JMAKTUKH TPeAypexRe-
HHs 3a00JeBaHUH, CBS-
3aHHBIX € Yy4eOHOW U
MPOU3BOJICTBEHHON Ji€esi-
TENBHOCTBIO;
OCHOBHBIMHU CTIOCOOaMH
CaMOKOHTPOJISI WHJIMBU-
IOyaJIbHBIX TIOKa3aTeJseit
30pPOBbS,, YMCTBEHHOMU
u ¢usnueckoi paboTo-

A4 wmcrepcTso copTa
POCCUACHOR DE[JEFALIMM

HOpMaTHEL! HCNBITAHWA (TECTOB)
«foTos K TpyRY W 0Bopotes (TTO)
V|.CTYNEHB
(soapacTwas rpynna ot 18 ao 29 net)*
MYKYUHbI
HopmaTwest
ot 18 a0 24 ner ot 25 o 29 ner
m‘ Mcnbimannn (rectsi)
& |6 | 6 |6 | a6
a a a s a a
OGAsaTensHbIE WCNBITANAR (TeCTbI)
Ber wa 30 m (c) 48 4.6 43 54 50 46
1. Juns Ger wa 60 m () 20 B 79 95 91 32
uaw Ger wa 100 M (c) 144 14,1 131 151 148 138
2. |Ber Ha 3000 M (Mue, 0 14.30 1340 1200 15.00 14.40 12.50
MOATAMMB3HHE W3 BHCA HA
BuICOKOA NEPEKNANRHE 10 12 15 7 9 13

{koneecra paz)

i CruBaHME w1 paaribanne pyx
8 yNope Néwa 13 nomy 28 32 44 22 5 39
{wanemecTso pas)
WA PLIBCK THRW 16 KT
{komeiEcTso pas)

e

n 15 43 19 3 40

HaknoH Enepén M3 nonoseHHs
(7091 1 TUMBACTHUECKDE CHEMLE| +& +6 +13 +5 7 +12
{OT ypomE CaMb— M)

Wenbimanms (recrui) no swibapy
5. |Hennounii Ber Ix10 m (c) 80 77 71 82 79 74

Mpsokow & sy ¢ pasbera o) | 370 380 430 - - -

ol

MK MPEGXOK B ANHHY € MECTa

v et torave feri) 210 225 240 205 210 735

Mers aHaro cap
cerow 100 (s 35 37 [ 35 3

Hopwmarusst VI crynienn BOCK I'TO nnst sxeHImuH




CmpyxkmypH
blll DJIeMeHm

CmpyxkmypHbiti

Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel

cnocoOHoCTH, (u3Nye-
CKOTO pa3BUTHA U (U3M-
YECKHUX KauecTB;
HaBBIKAMH OJATOTOBKH
K BBINOJHEHUIO Beepoc-
CHUIICKOTO  (PU3KYIBTYpP-
HO-CIIOPTUBHOTO  KOM-
miekca «['0ToB K Tpyay
1 000poHEe» (KOMILIEKC
I'TO)

NS KOMBERT
abopomes

s#a suucTerCTBD CTOPTA
POCCHACHON DEMEPALIR

Hopraries! wciwTanui (Tecros)
mw KOMILAEKCY
«fbTos K TPYRY M 0Boponen (TTO)
VI.CTYTEHb
(Bo3pactas rpynna ot 18 go 29 ner)*
JKEHLLMHBI
Hopmamnes
o718 no 24 ner ot 25 oo 29 ner
:::. Weneiranun (vecru)
Eh | €N | EM | EA |6 | 6N
a = a s = a
OBRIATENLHLIC HCNBITAHHA (TECTR)
Berua 30 m () 59 5.7 51 64 6.1 34
1. nnm Ger va 60 w [c) 10,9 10,5 356 112 107 93
wnw Ber va 100 M (o) 178 174 164 188 18,2 170
2. | Ber va 2000 m (Mue,c) 13.10 1230 10.50 14,00 1310 11.35
MoATArHEaHWE W2 BHCA €3 Ha
sawoi nepeknasune 50 cn 10 12 13 3 1 17
(koOnKuecTED pa3)
o [ vBare v paanBanne pyx
B ynIope néwa Ha oy 10 12 17 9 11 16
[konwsecTes pas)
Harnon enepéa, na noncmeHna
4. | €10 HA TUMBACTHYBOROE CHaMbE +8 +11 +16 +7 +9 14
[T ypomn cramun — o)
Menbiranua (TecThi) no swopy
5. | Yenrounei Ger 3x10 m (g} 9.0 a8 8.2 93 9,0 87
Mpekok 8 Anwy ¢ pasbera cw) | 270 290 230 - — -
6. [unn nprisok & anumy © Mecra R R
TONHKOM ASYMA HOraMH (CM) 170 180 195 165 175 150
MoAHMMEHHE TYNDBMLLE M3
7. |ronosenns niska Ha cnuge 32 35 43 24 29 57
(konsrectso pas 3a 1 )

TecTbl TPOMEXYTOYHOTO KOHTPOJISI (PU3NYECKON IMOATOTOBIEHHOCTH CTYJAEHTOB 1-4 KypcOB CIIEI[UAIIEHOTO
MEUITUHCKOTO OTACTICHUS (FOHOIIIN)

OueHka
1/ KOHTPOJbHEE YIIPaXHEHUS

1. Ber 30 M (cek) 6,3 6,7

2. |12-MuHYTHEI OeT 1800 1500

(M)

HprKKM B IIJIMHY C MeCTa

3. 210 200

(cM) mam nDpucenaHMe Ha
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2-X HOTax OJd CTYIEeHTOB
C OmIylleHMEeM BHYTPEHHUX
OopTaHOB (KOJI-BO pas3)

70 60 50 40 30

[logTaTrMBaHMe B BUCE
(koJ1-BO Paz)

. [ue,

[logHMMaHME TYyJIOBUIIA U3
[MOJIOXEeHMS Jiexa Ha CIV-
HOTM COTHYTEl B KO-
JIeHsaX, PYKM 3a T'OJIO—
BOM (KOJI-BO pas)

40 30 20 10 5

" louue cTynHU.

HaxkJiOH BIlepen, CTOA Ha
TVMHACTUUYECKOM CKaMel—
Ke, HOI'M NpsSAMEE Ha M-
ITasnplE PYK
HIKE WMJIM BHIIE YPOBHS

+5 +10 +15

cKaMeVKHu (CcMm)

[Ipumeuanue: J{ns CTYAEHTOB C 4epEIHO-MO3TOBOM TpaBMOHW wim muonwuein cBobime — 8D ymp. 5 uc-

KIIIO4a€TCA, MMPBLKOK B JJIMHY C MECTA 3aMCHACTCA NPUCECAAaHUEM.

Jus cTyneHToB ¢ mopokoMm cepana ymp. 1 mckiouaercs, a ymp. 2 BeimonHsercs B ooveme 70% ot

IIPUHATBIX HOPM.

TecThl MPOMEKYTOUYHOTO KOHTPOJIS (PU3HYECKOI MOATOTOBICHHOCTH CTYAEHTOB 1-4 KypcoB CHEeIHabHOTO

MEIUIIMHCKOTO OTACNICHUS (JIeBYIITKH)

/0 KOHTpOJNbHEE yIPaxHEeHUS Ouerka

por yop 5 4 3 2 1
1.Ber 30 M (cek) 6,4 7,0 7,4 7,8 8,3
2. |[12-MuUHYTHEM Oer (M) 1200 1050 900 600 300
3. [[lperxkM B IJIMHY C MecTa 160 150 140 130 120
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(cMm) mnm

npucelaHMe Ha 2-X HOoTax
19 CTYIeHTOB C OIylle-— 50 40 30 20 10
HVeM BHYTPEHHMX OPITaHOB
(koJ1-BO Pasz)

CrubaHre u pasrmbaHue
4. pyk B IIOJIOXEHMM Jiexa Ha 50 40 30 20 10
KMBOTE (KOJI-BO pas)

[[OOHMMaHMe TYJIOBUIIA U3
[MOJIOXEHMS Jiexa Ha CIU-
5. |He, HOTU COTHYTH B KO- 30 20 15 10 5
JIeHAX, PYKM 3a IT'OJIOBOM
(kosl-BO pas)

HaxkJiOH BIlepen, CTOA Ha
TVMHACTUUYECKOV CKaMelM—
Ke, HOI'M MNpsAMble Ha WM-—
PUHEe CTynHM. IllaJblEl PYyK
HIDKe MJIM BHIUIE YPOBHS

10 5 0 +5 +10

CcKaMeVKMu (cMm)

[Mpumedanue: /i1 CTYAEHTOB ¢ YepemHO-MO3IOBOM TpaBMO# miau muomnueit ceime — 8D ymp. 5 uc-
KJIIOYaeTCsl, IPBDKOK B IJIMHY C MECTa 3aMEHSIETCSl IPUCETaHNEM.

Jus cTyneHToB ¢ mopokoMm cepaua ymp. 1 mckiouaercs, a ymp. 2 BbeimonHsercs B ooveme 70% ot
NPUHATBIX HOPM

3Harte

OCHOBHBIE TIOHATUS U
YHUBEpCAIbHBIE  yuel-
HbIe JIEHCTBHS (peryins-
THUBHBIE, TI03HABATENb-
Hble, = KOMMYHHUKATHB-
HbIE) B CIHOPTHUBHOW,
(PM3KYIBTYpPHOH, 0370-

Tecmoeguvle sonpocwl:
1. ITokazaTenem XOpOIIETO CAaMOYYBCTBHUS SIBIISIETCS?
YKa3aHUe YIUTEIs
JKeJTaHue 3aHUMATELCS CIIOPTOM
AHKETHUPOBaHUE
ydeOHasl yCreBaeMOCTh
2. C BO3pacTOM MaKCHMAaJIbHBIE TIOKA3aTETH YaCTOTHI CEPJICIHBIX COKPAICHHUH:

AlaniTUBHBIE KYPCBI
Mo (PU3HIECKOM
KYJIbTYpE U CIOPTY
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POBUTENBFHOH ©  COILH-
ANBHOU MPaKTUKE;
dbopMel m BUAB PU3-
KyJIBTYPHOU JIESITeIhHO-
CTH [Jisi OpraHH3aluH
3mopoBoro obpasza Ku3-
HU, aKTUBHOTO OT/bIXa U
J0CyTa;

3HaHWE  TEXHUYECKHUX
MPHEMOB W JBUTATEINb-
HBIX JEHCTBHUM 0a30BBIX
BUJIOB CIIOPTA;
COBpEMEHHBIE TEXHOJIO-
TUH YKPeIUIeHWs] U CO-
XpaHeHUs 3JI0POBBS,
noxnepx)aHust  paboTo-
cnocobHoctr,  mpodu-
JMAKTUKH TPEeayIpexRae-
HHs 3a00JIeBaHUM, CBS-
3aHHBIX C Yy4YeOHOH U
MPOU3BOJICTBEHHON Ji€si-
TENBHOCTHIO;

OCHOBHBIE€ CIIOCOOBI ca-
MOKOHTPOJSI WHIWBUIY-
aJbHBIX roKasareJen
30pPOBbS,, YMCTBEHHOMU
u ¢usuueckoi padboTo-
crocobHocTH, (Qu3nUe-
CKOTO pa3BUTHS U (U3U-
YECKUX Ka4eCTB

pacTyT
HE MEHSIOTCS

CHMIKAIOTCS

H3MEHSIOTCS 10 BpeMeHaM Trojia

3. Kto B QpyTO0NMBHON KOMaH/Ie MOJKET HTPaTh pyKaMu?
Oex

dopsapn

TOJIKHUIIEP

xaBOeK

4. JIppKHBIE TOHKH — 3TO:

Oer Ha JIbDKAax 10 JUCTaHIINU

CITYCK C TOPBI Ha JIbDKaxX

Oer Ha JTBDKaX CO CTPenbOOi

KaTaHHe Ha JIbDKaX 3a OyKCHUpOM

5. Kak onpenensite myiasc?

MaJIbLAMH Ha apTePUH Y JIy4e3arsacTHOrO CycTaBa
s Ha ce0sl B 3epKajio

MOJIOKHB PYKY Ha COJIHEYHOE CILIETEHHUE

CKaB MaJIbIIBI B 3aMOK

6. O310pOBHUTENbHAS TPEHUPOBKA MO3BOJISIET JOOUTHCSL:
MakcumanbHOTO pacciadaeHus

VYiyuiienue Gu3NIecKux KayecTB

PexopaHbIX Ha MUPOBOM YPOBHE CIIOPTHBHBIX PE3yJIbTaTOB
Coxkparienus pabouero JHs

7. C KaKoro paccTosiHus MpoOUBaeTCs eHAILTH B pyTOOIE?
0T3-X 110 5-TH METPOB

7 METpOB

11 metpos

ot 15-tu go 20-t1 MmeTpoB

8. B xakue CIOPpTUBHBIE UTPHI UTPAIOT C MSIOM?
OmITBApa

00JIBIIION TEHHHUC
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OaJMUHTOH

KEpJINHT

9. 'mpeBoii clopT — 3TO BHJI CLIOPTA, HAPABJICHHBIA HA PA3BUTHE CIEAYIONINX Ka4eCTB:
CKOPOCTHBIE KauecTBa

CHJIOBBIE CIIOCOOHOCTH

KOOPAWHAIMOHHBIE CTIOCOOHOCTH

THOKOCTh

10. Kakue neficTBHs UTpoOKa pa3pelieHbl MpaBuiiaMu oackeroona?

Oer ¢ MI90M B pyKax

nepenayn ¥ OpOCKH Ms4da

CTOJIKHOBCHUS, Yaphbl, 3aXBaThbl, TOJTYKHU, ITOJHOXKKHN

pa3roBOpEI C Cy/IbE BO BPEMS UTPHI

11. KakoBBI OTIIMYUTENBHBIE YEPTHI COPEBHOBATEIBHOMN 1EATEILHOCTH?
HaJINYKE TEJICBU3MOHHOMN TPAHCIISLMN

BBISIBJIEHUE CUJIBHEMIIIETO

npeaBapuTenbHoe HHPOPMUPOBAHUE O COPEBHOBAHUSX B TazeTax
KpacuBas ¢opMa Ha CHOPTCMEHAX

YMeTh

HCIIOJIb30BaTh MEX-
MpeIMETHbIE TIOHATUS U
YHHUBEpCaJbHbIE  yuel-
HbIE ACUCTBUS (peryis-
THBHBIE, TI03HABATENb-
Hble, = KOMMYHHUKATHB-
HblE) B CIHOPTHBHOW,
(PM3KYIBTYpPHOH, 0370-
pOBUTEIIBHOM M  COIU-
aJIbHOM MPaKTHUKE;

BBIMIOJIHATD (hU3NYECKHE
YIPaKHEHUS pa3Hoi
(YHKLIMOHAIBHO Ha-
MIPaBJIEHHOCTH, HCIIOJIb-
30BaTh HMX B PEXHUME

- BBIIIOJIHEHHE HOPMATHBOB 0011epU3HIEeCKOil TOIrOTOBIEHHOCTH;
- 3aII0JTHEHUE THEBHUKA CAMOKOHTPOJISI.
[IpumepHas Temaruka pedepaToB
1. Jlnarsos u Kpartkas XapakTepUCTHKa 3a00JIeBaHUs CTYACHTA.
2. Brusiaue 3a00iieBaHus Ha TMUHYIO paOOTOCIIOCOOHOCTh U CAMOYYBCTBHE.
3. MeaunuHcKHe MPOTUBONIOKA3aHUS TPH 3aHATHAX GU3UUESCKUMH YIPAKHEHUSIMUA U IPUMEHEHUE JIPY-
THX CPenCcTB (pU3MUECKOl KyJIbTYphI IPH JaHHOM 3a00JIeBaHUH (IUarHose).
4. CocraBneHre 1 000CHOBaHNE HHAMBUYILHOTO KOMILIEKCA (PH3MUYECKUX YIPAKHEHUH U TOCTYITHBIX
CpeNCTB PU3NIECKOH KyIbTYpPHI (C yKa3aHUEM MMPUMEPHOU JJOZHUPOBKH).
5. dusnyeckas KyJabTypa B OOLIEKYJIBTYPHOH U po(ecCHOHaTBHOM MOATOTOBKE CIICHAIIICTA.
6. duznyeckas KyJabTypa U CIOPT KaK COLUaIbHbIe (PeHOMEHBI 001IeCTRa.
7. OCHOBBI 310pOBOTO 00pa3a KHU3HM.
8. O0mas ¢usnueckas u crieuaibHas IOATOTOBKA B CHCTEME (PU3NYECKOTO BOCITUTAHUSL.
9. OCHOBBI 03/10POBUTENLHON (Pr3NUECKOI KYJIBTYpHI.
10. O6mue moIoKeHMS, OPraHu3aITis M CYJAEHCTBO COPECBHOBAHUH.




CmpykmypH CmpyxkmypHbiti
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KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

yueOHOH M MPOU3BOICT-
BEHHOH NEATETBHOCTH C
IETBI0  MPOPUITAKTHKA
MEepeyTOMJICHUSI H  CO-
XpAaHEHMsI BBICOKOM pa-
0O0TOCIIOCOOHOCTH;
WCIIONB30BaTh Pa3HO00-
pasHbie GOPMBI M BHIBI
(U3KYIBTYpHOH — nesi-
TENBHOCTH Ul OpraHu-
3aIuu 340pOBOro odpasza
KHU3HH, aKTUBHOTO OT-
IbIXa U 0CYTa;
WCIIONb30BaTh  3HAHUS
TEXHUYECKUX MTPUEMOB U
JOBUraTeNbHBIX  JICHCT-
BUH  0a30BBIX  BHUJOB
CIIOpTa B UI'POBOH J1es-
TENBHOCTH;
aHaJIM3UPOBATh U BbIJE-
75Tk 2 (EKTHUBHBIC TeX-
HOJIOTHH YKpETUICHUS H
COXpaHEHHUSI 370pOBbS,
NoJAEP)KaHUsL ~ paboTo-
crocobHoctn,  mpodu-
JAKTHKH Tpeaynpeae-
Husl 3a00NeBaHMMU, CBS-
3aHHBIX € Yy4eOHOW U
MPOU3BOJICTBEHHON Jiesi-
TENBbHOCTHIO;
aHaNM3UpPOBaTh  WHJIU-
BUJyaJIbHBIE TIOKA3aTEeNN

11. JIonyHT ¥ aHTUIONUHIOBBIA KOHTPOJIb.
12. Maccax, Kak CpeJICTBO peaduInTaIuu.
13. JleqeOnas pusmdeckast KynbTypa: CPeCTBA U METOIBI.

14. HOI[BI/I)KH&H urpa, Kak cpciCTBO U METOQ (pI/I?)I/I‘lCCKOFO Pa3sBUTHUA.

15. TectupoBanue ypoBHSI PU3NUECKOTO Pa3BUTHS CTYACHTOB.
16. CoBpemeHHBIE TIPOOIEMBI HU3NIECKON KYIBTYPHI U CTIOPTA.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
3710pOBbsl, YMCTBEHHOU
u ¢usnueckoi padoTo-
CrocoOHOCTH,  (hH3HYe-
CKOTO pa3BUTHA U (U3M-
YEeCKHX KauecTB
Braners NPaKTHYECKUMH  HAaBBbI- TecTpl TEKyIIEro ¥ UTOTOBOI'O KOHTPOJS (DU3UUECKOW TOATOTOBICHHOCTH CTYIEHTOB 1-4 (roHomIM)

KaMH  WCIIOJIb30BaHUS
PETYISTHBHBIX, IO3HA-
BaTeNbHBIX, KOMMYHH-
KaTUBHBIX JIEUCTBUIL B
CHOPTUBHOH, (PU3KYIIb-
TYpPHOH, O03JI0POBUTEIb-
HOM MU  COLHMAILHOH
MIPaKTHKE;

HaBBIKAMH HCIIONB30Ba-
HUS  (QUBHYECKHUX  yII-
paXxHEeHUH! pasHoi
(hyHKITOHATBHO Ha-
MPaBICHHOCTH B PEXKH-
Me y4yeOHOW W Tpou3-
BOJICTBEHHOW  JIESTEIb-
HOCTH C IIEJIbI0 mpodu-
JMAKTUKH  TepeyToMIIe-
HUS U COXpaHEHHUS BBI-
COKO# paboTOCTIOCOOHO-
CTH;

MPAaKTUYECKUMH  HABBI-

KaMHd  HCIIOJIb30BaHUS
paszHooOpa3HbIx (hopM U
BUAOB  (PU3KYIbTYypHOIH

JESATENLHOCTH ISl opra-
HU3AIMA 370POBOTO 00-

JUTSL JIMIA ¢ HAPYHICHUSIMH ciryXa (TIyxue, ciiabocblaine, mo3AHOOTI0XIINE);

PYK HI>KE MJIH BBIILIE YPOBHS CKa-

MeHKH (cM)

11/11KOHTPOIBHBIE YIIPAKHEHUS Mecsa Onerka
TPOIPHEIE YTIP " 5 4 3 2 1
1, [L2-MHHYTHEII OCr ¢ HepeniOBanm- | JeK, 2100 1950 | 1800 | 1500 1200
eM ¢ X0100# (M) Mai
VIppDick B UMHY € MeCTa (M) | 230 220 210 200 190
2. MM TpucelaHne Ha 2-X Horax
MapT
(ko11-BO pas) 70 60 50 40 30
3 [MonTsaruBanue B Buce (KOJI-BO CEHT, 8 6 4 2 1
az) ¢es
[MogHMMaHKe TYJIOBHUINA U3 TIOJIO-
4 PKEHHS JIeka HA CIIMHE, HOTH CO- HOS10, 20 15 10 5 1
CHYTBI B KOJICHSIX, PYKH 32 TOJI0- arp
BOH(KOJI-BO pa3)
Hakson Briepes, cTos Ha THMHA-
CTUYECKOM CKaMelKe, HOTH IIpsi- OKT
5. mble Ha mmpuHe crynHA. [lanbbe Map’T 5 0 +5 +10 +15

TecThl TEKYIIETO W UTOTOBOTO KOHTPOJIST (PU3UUECKOU IMOJITOTOBIEHHOCTH CTYJeHTOB 1-4 (IeByIIKH)
JUIS JIMIA ¢ HAPYHICHUSIMH cityXa (TIyxHe, ciabocplamye, Mo31HO0TI0XIIHE)

OrneHka
n/n| KoHTponbHBIE ynpaxkHeHus | Mecsig 5 1 3 5 1
1. [12-MunyTHBI Ger (M) fg; 1200 1050 900 600 300




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie 5 a1eMeHm
p Oyenounvie cpedcmesa 6 .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul

pasa >KM3HH, aKTHBHOTO [TpbiKKY B JUTHHY ¢ MecTa (CM) 160 150 140 130 120

OTABIXa U JOCYTa; o [ OKT,

TEXHUYECKAMHU IPHEMA- || [IpUCeJaHue Ha 2-X HOrax (KOJ-BO | MapT 50 40 30 20 10

MH W JBHTraTelIbHBIMU pa3)

NEHCTBUAMH  6a30BbIX Crubanue u pasrubanue pyK B CoHT

BHJOB CIIOPTa, HaBBIKA- || 3. [TOJ0KEHUH JIEXKa HA )KHUBOTE (I)CB’ 50 40 30 20 10

MH aKTHBHOTO HpHUMe- (xo1-BO pa3)

HEHHsI UX B MIPOBOM W [TogHMMaHME TYJOBHINA U3 TIOJIO-

COPECBHOBATEIBHOU JIes- PKEHMSI JIe)Ka Ha CIIMHE, HOTH CO- | HOsIO,

. 4. 15 10 5 3 1

TEJIbHOCTH; THYTHI B KOJICHSIX, PYKH 3a T0JI0- anp

HaBBIKAMM HCIIOIb30Ba- BOi1 (KOJ-BO pa3)

HHA COBPEMEHHBIX TEX- HakiioH BIiepen, cTosi HA TUMHa-

HOJIOTHM YKPCIUICHUA W CTUYECKOM CKaMetKe, HOTH Ipsi- OKT

COXpaHCHHUS  3MI0POBBA, | | 5, Mble Ha MKPHUHE CTYNHU. [lanbisl M ’T 10 5 0 +5 +10

noaziepxanus  paboro- [PYK HIDKE WIIH BBILIE YPOBHA CKa- P

cnocobHocTH,  Tmpodu- MEIKH (CM)

JAKTUKA Tpeynpexe-
HHs 3a00JIeBaHUM, CBS-
3aHHBIX C Yy4eOHOW U
MPOU3BOJICTBEHHOW s
TENBHOCTHIO;
OCHOBHBIMU CTIOCOOaMu
CaMOKOHTPOJISI WH/HBH-
JyalbHBIX TOKa3aTeneil
310pOBbSl, YMCTBEHHOM
u ¢usnueckoi padboTo-
cocoOHOCTH, (u3NUe-
CKOTO pa3BUTHS U (U3M-
YEeCKUX KauecTB

TecTl TeKyIIero ¥ UTOroBOr0 KOHTPOJIA (PU3MUECKOW MOATOTOBICHHOCTH CTYINEHTOB 1-4 (roHomIM)
JUTSL JIAI ¢ HApYIICHUSIMU 3peHus (clenble, caboBHISIINE)

Onenka
1/1KOHTPOJIbHBIC YIPAKHEHUSI Mecsin 5 1 3 5 1
1. [Xoab6a nepexoasiuas B Ger (M) fg; 2100 1950 1800 1500 1200

5 [Mprucenanue Ha 2-x HOrax (KOJ-BO| OKT,
" pa3) MapT

70 60 50 40 30

3 [MoarsiruBanue B BUCE (KOJI-BO CCHT, 8 6 4 2 1
a3) ¢beB

TecTnl TCKYLICTO U UTOTOBOI'O

JUTSL JIMI] C HApYIIEHUSIMH 3peHus (Clienble, CI1a00BUISIIUE)

KOHTPOJIS (PU3MUYECKOM MOATOTOBICHHOCTH CTYICHTOB 1-4 (JeBYIIKH)

|H/H| KoHTposibHBIE yIIpaXKHEHUS

| Mecs |

Onenka




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

5 4 3 2 1
1. [Xonp6a mepexonsmas B Ger (M) f{‘;‘; 1200 1050 900 600 300
5 [Mpucenanme Ha 2-X HOrax (KOJ-BO| OKT,
pa3) MapT 50 40 30 20 10
Crubanue 1 pasrudanue pyk B cert
3. [MOJOXEHHH JIe)Ka Ha KUBOTE (I)CB, 50 40 30 20 10
(xom-BO pas)

TecTrl TeKyIIEero U UTOroBOro KOHTPOJIS (PU3NIECKON MOArOTOBIEHHOCTH CTYIEHTOB 1-4 KypcoB mist
JIUI] ¢ HAPYIICHUSIMU OTMIOpHO-ABHTraTenbHoro anmapara (L) mpu moBpexaeHns X HIKHIX KOHEYHOCTEH

11/KOHTpONBHBIE yIIPaKHEHUS Mecsu 5 Z Ouegxa 5 1
JIeK,

1. PKum rpysa nexa ([leBymikn) ait 6 4 3 2 1
JIeK,

1. DKum rpy3a sexa (FOnommn) il 8 6 4 2 1

TecTnl TCKYLICTO U UTOTOBOI'O

KOHTPOJISI (PU3NUECKON TOATOTOBICHHOCTH CTYJNEeHTOB 1-4 KypcoB ams
JIMII C HApYIIEHUSIMU ONIOpHO-ABUraTensHoro annapata (JLIT) npu noBpexaeHUsIX BEpXHUX KOHEUHOCTEH

/ K M OreHka
/11 OHTPOJIbHBIC YITPAKHEHHUSI ecsII] 5 7 3 5 1
1 [Mpucenanue Ha 2-X HOrax (KOJ-BO| OKT, 40 30 20 10 5
a3) ([eBymkn) MapT
2 [Mpucenanue Ha 2-x HOrax (KOJI-BO| OKT, 30 20 15 10 5
pa3) (FOnomm) MapT

OK-8 - TOTOBHOCTBIO ITOIL30BATECS OCH

HBIX O€ICTBHI

OBHBIMU METOAAMHU 3alIUTHI ITPOU3BOJACTBECHHOI'O II€PCOHAIa U HACCJICHUA OT BO3MOKHBIX HOCHCHCTBI/Iﬁ aBapHﬁ, KaTaCTpO(b, CTUXHUM-

3HaTL

onpeeeHus MOHATUN O
TeXHOC(HEPHBIX OMAaCHO-
CTSIX, MX CBOHCTBaxX M

Teopernyeckne BONPOCHL:

1. Tlepmas moBpaueOHast TOMOIIb MTPH MOPAKEHUH dJIEKTPHIECKHM TOKOM

2. Tlepsast moBpaueOHast IOMOIIb [IPH OTPABICHHUH.

besomacHoCTh Ku3-
HENEITEIHLHOCTHA




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

XapaKTEepUCTUKAX;  Xa-
pakTepe  BO3IEHCTBUSA
BPEOHBIX U  OINACHBIX
(hakTOpOB; TPUEMBI TIEp-
BOM IIOMOIIH; METOJBI
3alIUTBl B YCIOBUAX
YpEe3BbIYANHBIX  CUTYa-
1007058 Ha3bIBAeT ux
CTPYKTYpHBIC ~XapakTe-
PUCTUKH

3. Tlepsas noBpayeOHas HOMOIIb IIPH KPOBOTEYEHHH.
4. MecTHbIE 3IEKTPOTPABMBI.
5. CucrteMHBIN aHaTU3 6E30MACHOCTH.

YMeTh

00CyXIaTh CIIOCOOBI
3¢ (HEKTUBHOTO pEIICHUs
B o0yiactu uAeHTU(UKA-
LHAMA ONAcHOCTEH cpenbl
oOuTaHus YyeJIoBeKa,
pUCKa HUX pealu3allvi;
BBIOMPATh METOJBI 3a-
IIMTHI OT OMACHOCTEH W
crocoObl  obecrneueHust
KOM(OPTHBIX  YCIIOBHI
KU3HECSITEITBHOCTH

IIpakTH4yeckoe 3aganue

1. Ha yyeOGHOM TpeHakepe MPOBECTH PEaHMMAIMOHHBIC NCHUCTBHS YETOBEKA MOPAKEHHOTO IICKTpUYe-
CKUM TOKOM.

2. Ha y4eOHOM TpeHaXkepe MPOBECTH HAIOKCHHE [IIMHBI Ha TIEPESIOM B JIy4e3arsICTHON KOCTH PyKH.

Bnaners

croco6aMu OIIeHUBaHUS
3HAYUMOCTH M MTPAKTH-
YECKOU MPUTOTHOCTH
MOJTyYEHHBIX PE3yJIbTa-
TOB B 00J1aCTH 3aILUTEI
MTPOU3BOACTBEHHOTO
nepcoHalla ¥ HaCeJICHUS
OT BO3MOJKHBIX TIOCIIEI-
CTBHUM aBapuii, KaTacr-
pod, cTUXUHHBIX OeACT-
BUI

KoMiuiekcHble 3a1aHus:
3AJJAHUE 1

B pesynbrare cxoja JaBHHBI IOTHOIM Y€TBEPO TYPUCTOB. J[ByM ydaCTHHMKaM TPYIIIBI YIAalIOCh CHa-
CTHUCh. VX TIOIBITKH CaMOCTOSTEIILHO OTKOIATh MOCTPAJIABIINX OKa3auch Oe3ycremnbMu. [1o qanaeiv MUC,
OPHMEHTHPOBOYHO B TOPHOM MAacCHBE cOmnio 2,1 Thic. M CHera: IIMPHHA JTABHHBI COCTABHIIA 7 METPOB, TTyOHHA
— 3 metpa u gmuHa — 100 MeTpoB. Kak Ha3sBaeTCs ymymibe, 00yCIOBICHHOE KHUCIIOPOIHBIM TOJIOJaHNUEM U U3-
OBITKOM YTJIEKHUCIIOTHI B KPOBU M TKaHAX? YKaXKUTE MOCIEI0BATEIBHOCTh OCYIIECTBICHHS MIEPBON MEIUIINH-
CKOW TIOMOIIM TIPH CHILHOM 0OMOpOKEHWH KOHeyHocTed. Ecnu ckopocTh naBuHbl cocraiser 200 km/4, a
JIAIBHOCTH €€ BhIOpoca — 1 KM, TO BpeMs (B CEKyHJ1aX), 32 KOTOPOE JIaBUHA COMJET ¢ TOPHOTO0 MacCHBa, COCTa-
BUT ...7




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemvie a1eMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammaol

3Hath METOJIbI CHI)KCHHUS aH- IlepeyeHb BOIIPOCOB K 3a4€Ty

TPONOTCHHBIX BO3ACHCT- | 1.  Tlonsrtue 6uocdepst u Hoochepsl. [06atbHbIe H3MEHEHHUs OMOIOTHYECKOro pasHO00pasms

BUii, a TaKKe Mepcrek-| 2.  OmnpejesieHne A0MyCTHMOTO BO3IEHCTBHS Ha BO3AYIIHBIN Gacceiin. CanurapHo-3ammrHas 30Ha. Crio-

THUBBI HUX COBEPLICHCT- coOBI U CpeICTBA 3aIUTHI OKPY’KAIOIIEH CpeIbl.

BOBaHUS; 3. CrpykTypa Ipou3BOJCTBA U CXEMa BO3AEHCTBUS €r0 Ha OKPYXKAIOIIYIO Cpeay.

MeponpuATHs 1o obec- | 4, CtpyKTypa OpraHoB, KOHTPOJIHPYIOIIUX COCTOSIHUE OKpY>KaroIiei cpeapl. OCHOBHBIE 3aKOHOIaTEIbHBIC

MEYCHHUIO SKOJIOTHYE- aKTBhI.

CKOH OesomacHOCTH | 5. Pouib IPUPOIHBIX PECYPCOB B Pa3BUTUM OOIIECTBA. BO306GHOBISEMOCTH PHPOIHBIX PECYPCOB.

TEXHOJIOTHH M TeXHH4e- | 6. ConuanbHble U SKOHOMUYECKHUE IMOCIIEACTBUS M3MEHEHUI OKpy>Kartomei cpenbl. Opranbl, KOHTPOJIH-

CKHUX IIPOCKTOB, PYIOILLIUE COCTOSIHUE OKPYKaloLEW Cpenabl. OKOHOMHYECKHE ACIEKTHI DKOJOTUH — JIULICH3UPOBAHUE,

METOJbI 3alIUThl aTMO- CTpaxoOBaHHE, HAJIOTOBEIC JIBI'OTHI, INIATEIKH 32 IIPHUPOIOIIOIB30BaHHE.

cheppl u ruapochepsl. | 7. [TpuunHBI 3arps3HEHNS] TOBEPXHOCTHBIX BOJ MPU pa3padoTKe 1 00OTallleHHN TIOJIE3HBIX HCKOTIAEMBIX

COBpeMeHHBIe TEHACH- | 8. OxpaHa M pallMOHAJIbHOC HMCIOJIb30BAaHUE HEp. Crroco0bl COKpAILEHHS TUIOLIAJAEN, U3BIMAEMBIX IS

ITUH SKOKOHTPOJIA HYXXJ IIPOU3BOJICTBA.

9. Tloka3zarenu kadecTBa BOJbI. METOABI OYUCTKH CTOYHBIX BOJI, MX KJIaCCU(UKAIIUS.
10. 3emenbHBIE peCypCHl M BO3JIEHCTBIE HA HUX NPEATPUSTHHA 9

Ymers IPaMOTHO BECTU OMOUH- | 3agaHus JJisi KOHTPOJILHBIX padoT: ROTOTHA

IHUKAI[MOHHBIE  HAOJIO-
JICHWS B CBsI3M C 3aja-
YaMH  DKOJOTHYECKOTO
MOHUTOPUHTA W 3KOJIO-
TUYECKOr0 30HUPOBAHUS
OCBauMBAEMBIX TEPPUTO-
puil B CBA3M C 3alauaMu
3eJIEHOTO CTPOUTEIHCTBA
U CO3/IaHMS YCTOMYUBBIX
9KOCHUCTEM;

TPaMOTHO OLICHUBATh
BIIUSTHUE CBoel mpodec-
CHOHAJILHOM ACATCIIbHO-
CTH Ha BCE KOMIIOHEHTHI
(hOHOBBIX  TEPPUTOPHUL,

1.  Crpykrypa npou3BOACTBA U CXE€Ma BO3JICHCTBUS HA OKPYKAIOIIYIO CPELY

2. Tlokasarenu KayecTBa BOJBI

3. @®opMBbl B3aUMOCBSI3H TEXHOJIOTHYECKUX TPOIIECCOB C IPUPOAHON cpenoi. [Tlokasarenu, NCTOYHUKY U
(hopMBI BO3JICHCTBUS Ha IPUPOTHYIO CPETY

4.  Ompenenenne A0MyCTUMOTO BO3JCHCTBHA Ha BO3AYIIHEIN OacceliH. CaHU- TapHO-3aIIUTHAS 30HA

5. Kakue opranu3msl BEIIEISIOT 110 CIIOCO0Y MUTaHUS B Onocdepe

6. Crpykrypa O6uocdepsl CTpyKTypa U periaMeHTHPOBAaHHE BOJOIIONB30BAHMUS Ha IPEAIPUSITHN

7. Hadem ocHOBaHO YHKIIMOHHPOBAHUE ITPUPOIHO-IIPOMBIIIIJICHHBIX CUC- TEM, KaKUe ero ()OpPMBbI BbIJie-
JISTIOT

8. Kakwue nokazarenu y4uThIBAIOTCS [IPH pacdeTe KOHIEHTPALMH 3arPSA3HSIO- IUX BELIECTB B BOAHBIX
00BbeKTax Mpu cOpoce B HUX CTOYHBIX BOJ

9. Kak paccunThIBalOTCSI KOHIICHTPAITUH 3arPsA3HSIONIMX BEIIECTB B aTMO- cepe MpH BEIOpOCce U3 ToUeU-
HOTO MICTOYHHKA

10. Kak B 6nocdepe GpopMupyroTcs enu nuTaHus

11. Tloka3zarenu kauecTBa aTMOC(epHOro Bo3ayxa. YTo BKIIOYAET MOHITHE HEOIATONPHUITHBIX METEOYCIIO-




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

ypbacucteM U TUIaHHPO-
BOYHBIX 00pa30BaHUN;
MPUMEHSTh METOJIbI pa-
LHUOHAIBHOTO TMPUPOJIO-
IOJIB30BAHUS JJI1 CO3-
JaHUSl YCTOWYUBBIX KO-
CHCTEM;

pacCcUuThIBaTh TEXHUYE-
CKHE peLIeHUs 10
YMEHBLICHUIO TEXHO-
T€HHOI'0 BO3JIeHICTBUS Ha
MIPUPOJHBIE KOMIIOHCH-
TBI

BUI

Bimanets

MIPAKTUYECKIMHU HaBBI-
KaMH I10 OIPEJIETICHUIO
YPOBHEMN BO3/IENCTBUS
AHTPOIOTeHHBIX (PaKTo-
POB Ha DKOCHCTEMBI;
METOAAMH METOJbI pa-
LUOHAIBHOTO MPHPOIO-
MOJIB30BAaHUS ISl CO3-
JlaHUSl YCTOWUYUBBIX KO-
CUCTEM Ha 3Talle MpPOeK-
TUPOBaHUS 3eJIEHOTO
CTPOUTEIBCTBA

3apanus u3 npodeccuoHaNbHOM 00J1aCTH:

Omnucath OCHOBHBIC ITOJI0XKEHUS:

- BUSYAJIbHBIX MCTOJI0B 3KOKOHTPOJIA;

- 3aKOHOB IpHUPOAbl, Ha KOTOPbBIX OCHOBAHBI 3THU MCETOJbI;

- TeOpI/Iﬁ OKO3allUTHBIX MCTOA0OB CHMXKCHHA TEXHOTCHHOM Harpy3KH,
- Teopnﬁ CO3aaHuA YCTOfI‘IPIBLIX OKOCHCTEM

3Harte

OCHOBHBIC TIOHSITHS O
puemMax IepBOil MoMo-
I0H;

OCHOBHBIC TIOHSITHSL O
mpaBax ¥ 00SI3aHHOCTSX
rpaxgaH mo oOecrede-
HUIO 0e30macHOCTH

Hepeqeﬁb meopemu4yecKux 60npocos K zaventy.

1. Opranusm. Ero ¢pynxnuu. BzaumoneiictBue ¢ BHewmHel cpenoi. ['omeocTas.

2. Perynsuus ¢GyHKUUI B OpraHu3Me.

3. JlBurarenbHasi aKTHBHOCTh KaK OMOJIOrHYecKasi moTpeOHOCTh OpraHnu3Ma.
4. OcobeHHOCTH (DM3UYECKH TPEHUPOBAHHOTO OpraHM3Ma.

5. KocrHas cucrema. Biusnue Ha He€ pU3HUECKUX HATPY3O0K.

6. Mpimeunas cucrema. CKeJIeTHbIE MBIIIIIBI, CTPOCHUE, (DYHKIINH.

dusnueckas KyibTy-
pa u copt




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
KU3HEACSITEIbHOCTH; 7. HanpsbxeHne U cokpanieHie MbIi. M30TOHUYeCKUit 1 H30METPHUUECKUI PeKUM PaOOTHI.
xapakTepucTuku omac- | 8. CepaeuHo-cocyauctas cucreMa. OyHKUUU KpoBU. CHCTOIMYECKHI U MHUHYTHBIH 00bEM KpoBU. KpoBooO-
HOCTEH IIPUPOAHOTIO, | palieHue npu GU3MIECKUX Harpy3Kax.
TEXHOTEHHOr0 W couu- | 9. Pabora cepaua, mynbc. KpossiHoe naBnenue.
anpHOro  mpoucxoxnue- | 10. AvixarensHas cuctema. IIpornece apixanus. ['a3oo0mMeH. Peryssius npixaHusi 1 ero ocoOeHHOCTH. JlpIxa-
HUS; HHUE pu GU3UUECKUX HAarpy3Kax.
rocygapctBeHHyro  1o- | 11. JKusnennas émkocTs NErkux. KuciaopoaHslil 3anpoc U KUCIOPOAHBIN TOT.
JUTUKY B oOnactu moa- | 12. [Tumesapenue. Ero ocobeHHOCTH TIpU (DM3UYECKUX HATpy3Kax.
TOTOBKM W 3amMTHl Ha- | 13. YTomieHne u BocctaHoBieHUe. Peaknns oprann3Ma Ha PU3NIECKHE HATPY3KU
CEJIEHHUsT B  YCJIOBHAX
YpE3BbIYAWHBIX  CUTya-
Ui
YnMmeTs BBLIETIATh OCHOBHEIE | [lepeuens 3adanuil 015 3auema:
OMAaCHOCTU Cpebl 00M- | 1. Yro Takoe 310poBbe?
TaHMsI ICTIOBCKA, 2.Kakoe 310poBbe onpeeNsieT TyXOBHBIN MOTEHITHAaT YeI0BeKa?
OILICHMWBAThL PUCK HX pea- | 3, Kakue (aKkTOpbl OKPYKAIOIIEH CPEbl BIUSIOT Ha 3J10POBbE YeIoBeKa?
Jnsarny 4. KakoBa HOpMa HOYHOTO CHa?
5. Ykaxure cpeiHee CyTOYHOE MOTPeOIeHNE SHEPTUH Y JIEBYIIIEK.
6. YKaxuTe cpeiHee CyTOYHOE MOTpeOIeHNE SHEPTUH Y FOHOIIIEH.
7. 3a CKOJIBKO BPEMEHH J10 3aHATHH (HU3NUECKON KyJIbTYPOH ClIeAyeT NPUHUMATh MUILYy?
8. YKaxuTe B 4acax MUHUMAJIbHYIO HOPMY JIBUTaTeIbHOW aKTUBHOCTHU CTYACHTA B HEJIEINIO.
9. YkaxuTe BaXHBIN MPUHITUIT 3aKaJIMBaHUS OPTaHU3Ma
Bragers OCHOBHBIMHU METOJaMH | 3adaHus Ha peuieHue 3a0ay u3 npopeccuoHarbHou obaacmu, KOMNIEKCHbIE 3A0AHUSL:

pelnieHus 3a1a4d B o0nac-
TH 3all[MThl HACeJIEHUS B
YCJOBHSIX UpE3BbIUaii-
HBIX CUTYyaIui

1. Jlaiite onpejeneHre OCHOBHBIM HOHSTHSM: PabOTOCIIOCOOHOCT, YTOMJICHUE, TIEPEYTOMIICHHE, YCTAIOCTh,
peKpeans, peyakcalys, CaMOYyBCTBHE.

2. Onummre M3MEHEHHE COCTOSIHUSI OpraHM3Ma CTYICHTA TOJ BIMSHHEM Pa3IMYHBIX PEKUMOB U YCIOBUIA
o0yueHus

3. Kak BHelIHue 1 BHyTpeHHUE (AKTOPHI BIHMSIOT HA YMCTBEHHYIO paborocrnocobHocTh? Kakue 3akoHOMepHO-
CTH MOYKHO TIPOCJICANTh B U3MEHEHHH PabOTOCIIOCOOHOCTH CTYAEHTOB B IIPOLIECCe 00yUeHus?

4. Kakue cpenctBa (pU3MYECKON KyJIbTYypbl B PETYJIMPOBAHUM YMCTBEHHOW PabOTOCIOCOOHOCTH, MCHX03MO-
IIMOHAIBHOTO M ()YHKIIMOHAJILHOTO COCTOSIHUSI CTY/ICHTOB BbI 3HaeTE?
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5. «®Puznyeckue ynpaxxHEeHHs KaK CPeICTBO aKTUBHOT'O OTABIXa»,- PACKPOITE 3TO MOJI0KEHHE.
6. «Manble popMbl» PHU3NIECKON KYIbTYpHI B pEKUME YyUeOHOTO TPy/la CTyACHTOB.
7. Y4ueOHbIe U caMOCTOSITENIFHBIC 3aHATH M0 (PU3NUECKOU KyIbTYpe B pEeXUME YIeOHO-TPYIOBOH JEsATENbHO-

CTHn

OBIIEITPO®PECCHOHAJIBHBIE KOMIIETEHIIUHU

OIIK-1 - TOTOBHOCTBIO UCTIONB30BATh (PyHAAMEHTAIBLHBIC OOIIEHHKEHEPHBIC 3HAHHS

3HaTh

*OCHOBHBIC  TIOJIOKEHUS,
TUIOTE3bl  CONPOTHUBIIC-
HHUS MaTepHalioB, aHaJIM-
THYECKUE U IKCIICPUMEH-
TaJbHBIE METOABI OIpe-
JeeHns]  IepeMelieHui
npy  u3rude;  OLEHKU
IIPOYHOCTY IIPU IIPOCTBIX
U CIIOKHOM COIIPOTHBIIE-
HHUHU, TPOJOJIBHOM H3IH-
0e;

MEXaHHYeCKHe XapakKTe-
PUCTUKH U (DU3HUECKHE
CBOWCTBA  KOHCTPYKIIM-
OHHBIX W HMHBIX MaT€pHa-
JIOB,;

OCHOBHBIE TpeOOBaHUS U
KpUTepHUH  paboToCTIO-
COOHOCTH W pacyera je-
Tajiel MallluH;

Ilepeuensy meopemuueckux 60npocoe K IK3ameHy:
3amaun AUCUUIUIMHBI «MexXaHHKa MaTepHaioB 1 OCHOBBI KOHCTPYHPOBAHHUS.
[onsTre 0 HanpspKeHUSIX, AehopMaIsIX, IepeMenieHnsX. 3akoH [ 'yka.
CBs13b MEXTy HANPSHKCHUSIME M BHYTPEHHIUMH CHIIOBBIMHU (pakTopamMu.
BuyTpennue crioBbie pakTOphl H METOJI X ONPECICHHUSI.
[uarpamma pactspkenust. MexaHMYecKHe XapakTepUCTUKI MaTeprasioB. J{omycKkaemMble HapsHKEeHHS.
PacyeTsl Ha MPOYHOCTH U >KECTKOCThH MPHU OCEBOM PAaCTSDKEHHH - CKaTud. BHyTpennue cunel. [lonmyckaemble Ha-
TIPSDKEHUSL.
IoteHumanbHas 3HEeprus aedopMayy IpH OCEBOM PACTSHKEHHUH - CKaTHH.
I'maBHBIE MIOLIAAKY U TJIABHBIE HAIIPSDKEHUSL.
Bunp! HanpspxeHHOTO cocTosiHUSA. Teoprun (TUMmoTe3bl) MPOYHOCTH U UX MPUMEHEHHE.
Hanpsoxeruns 1 aedopMaliuy py MmIiocKOM HaIpsyKEHHOM COCTOSIHHH.
3akoH ['yka.
dopmyra 11t KacaTeIbHBIX HAPSDKEHUH MPU KPYIEHHH.
Hanpsoxenuns 1 aedopmaiiuu npu KpyIeHUH.
VY cnoBus POYHOCTH U KECTKOCTH TP KpydeHHU. IlocTpoeHne smop KpyTSIIEro MOMEHTA.
IIpocreiimme BUIBI CUCTEM PACTSKEHUS - CHKATHS.
I'eomeTprueckre XapakTEPUCTUKH TNIOCKMX CeYeHHH. | TaBHBIE OCH ¥ TJIaBHBIE MOMEHTHI MHEPIIUHL.
M3MeHeHre MOMEHTOB MHEPIIMH ITPU TOBOPOTE U NMApaJNIENBHOM NIEPEHOCE OCEH.
I'eomeTprueckne XapakTepUCTUKH MPOCTEHIINX CeYeHUM. BhIunciieHne rnaBHBIX LHEHTPabHBIX MOMEHTOB MHEp-
LIUH CJIOXKHBIX QUTYD.
Onpenenenre BHYTPEHHUX CHIIOBBIX (JaKTOPOB ITPH MPSIMOM TOTIEPEIHOM H3THOE.
OcHOBHbIE TIpaBUJIa MOCTPOSHHUS U KOHTPOJISI TOCTPOEHHMS 3ITI0P BHYTPEHHUX CHUIIOBBIX (DAKTOPOB IIPH MPSIMOM T10-
TIEPEeYHOM H3ruode.

MexaHuka MaTepua-
JIOB U OCHOBBI KOH-
CTpPyMPOBaHUS
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HopmanbHbie Hanpsbkenust pu u3rude. BeiBoa hopMysibl.
JuddepeHumanbHble 3aBUCUMOCTY IpyU n3rude. BeiBon Gopmyi.
Ycnosue MPOYHOCTU pu n3rude o
PanmonasnbHble ceueHns 0aaoK MpH U3ruoe.

KacatensHble HanpsHKeHUs TIPU MONIEPEYHOM U3THOE.

HopmanbHbie u KacaTenbHble HANPSDKEHUs TIPH H3THOE.
Hopwmanbabie Hanpsbxerust npu u3rude. [lonxas npoBepka mpoYHOCTH ABYTABpA.
YCcnoBust MPOYHOCTH MPH H3THOE.

[Nepememmenns npu m3rude. nddepenimanbaoe ypaBHEHHE H30THYTON OCH OalTKy.
Onpenenenyre nepeMeIIeHni py U3ruoe. Y CIIOBHE KECTKOCTH.

OnpeeneHre nepeMeIeHui Py U3rude METOI0M HavaJIbHBIX [TAPaMETPOB.

HOpMaJIbHBIM

HaIPsOKCHUAM.

Mertonpl ornpeaeneHus nepeMenieHuin npu u3ruoe. Murerpan Mopa. [paBuna ucnosnb3oBaHus MHTErpaiia Mopa

U1 onpeneneHus nepemenienui. [Ipumep pacuera.

Merons! onpeneneHus nepeMereHnii mpu n3rude. Crocod Bepemaruna. BeBox dopmyisr. [IpaBuna wucnonb3oBa-

HUs [IPU OIIpeJesIeHNH iepemerenni. [Ipumep pacyera.
Kocoii m3rud. Y cnoBust IpOYHOCTH U HKECTKOCTH.
N3rub6 c kpyuennem. OnpesienieHne HapsHKEHUH M YCIIOBHE IPOYHOCTH.

YMeTh

OIIPEIeNATh  JINHEWHBIE
nepeMeniCHus M yriibl
MOBOPOTa  TIONIEPEYHBIX
CeUCHUIl B OajKkax W pa-
Max TpH u3rube, HOp-
MAJIbHBIC HAIIPsSKCHUA B
CIy4asiXx CJIOXKHOTO CO-
NIPOTUBJIEHNS] U TIPU IIPO-
JIOJIbHOM H3rHoe;

MIPaBUIIBHO  OTIPEIETIThH
OCHOBHBIE TEXHOJIOTHYE-
CKHE€  XapaKTEePUCTUKHU
MEXaHUYECKHUX Tepeiay;
MPaBUIIBHO  OTPEICTIThH
YCIIOBHSI PabOTHI TeTaeit

IIpumepnoe npakmuyeckoe 3aoanue 05l IK3IAMEHA:
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M Y3JIOB MaIliH
9KCIUTyaTaIi|

apu

3apaua l

Ons 3343HHON CXeMbl KOHCONLHO 33KPEenneHHon 6anky nocTpouTe 3N0py
npogonsHon cunsl N (kH).

?

3agaua 2

MoOCTPOUTL 3NKPsl BHYTPEHHUX CUNOBLIX dakTopoe (BC®), anwpy Q, M ans
3343aHHONA ABYX ONOPHOW Bankm

I ¥

a a a a

3apava 3

MoCTPOUTL 2MNKPsl BHYTPEHHMX CHMNOBLIX dakTopoe (BC®), anwpy Q, M.
PaccuMTaTh KPYrnoe, KBagpaTHOe, NPRMOYrofibHOE U ABYTABPOBOE reOMeTPUUEecKoe
ceueHue ANA HarpyxeHHoi 6anku u Boibpats Haubonee paymoHanbHoe. MNPUHATL

[c]=160 MNa.
i : L
P 1l M
£\
5I% /.
|
1

2a 2a

a

IIpHHEATE a =NOCIeIHAT HHPPA HOMEPA 3a9eTHOH KHHKKH
P=5 xH;
=2 kH/M;
M= 10 xH*M
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Bnagets HaBBIKAMH B TTOCTPOSHHUHU Ipumeproe npakxmuueckoe 3a0anus O IK3AMEHA:

SMIOpP BHYTPEHHUX YCH- g 3ajaHHON CXeMBI KOHCOJIBHO 3aKPETUIEHHON OaTKK TIOCTPOUTH JM0pY IpoaonbHoit cuibl N (xH).

JIMM, TEpeMEIlEHUu B

CTATUYECKM  OIPE/EIIH- ) T .

MBIX OaJIKax ¥ pamax Ipu / 2f ‘ / f {

7 — - A— A~

n3rude, B OLICHKE MPOY- | /1—" e -

HOCTM KOHCTPYKLMHA B , - p—

Cllydae TIPOCTHIX Jedop- A= —| — —| ——

MalUii, CI0KHOTO COIpO- /

TUBJICHUS, TIPU TPOIO0JIb- 3 ./ j ) |

HOM U3THOE; a2 s | @<

) - o e -

HaBBIKAMH KOHCTPYHPO-

BaHUA JETajel U Y3JI0B

MaluH oOIIero Ha3Haye-

- B 3agaua 2

[ocTpouTk 3MmOpsl BHYTPEHHUX CHIIOBBIX (akTopoB (BCD), smropy Q, M s 3agaHHOl ABYX OmMoOp-
HOW Oanku
—>
\ 4 A A'AA AA 4
5. ‘
a a a

3Hath uMeTb 0as3oBble  Ipea- Ilepeuens meopemuueckux 60npPoCco8 K IKIAMEHY: WrdopMaTiKa i HH-

craBneHus B oOnactu | [lannsie n nadopmarmst. Enunviie: nadopmarmu. [lepedncinTe ocHOBHBIE CBOVICTBA HH(DOPMAIIUH.

WHQOPMATUKH U COBpe-

YKakuTe XapaKTepUCTHKHU MPOLIECCOB cOOpa, repeiaun, 00pabOTKH U HAKOIUICHUsS] HH(OpMaLK. YKaKUTE BHIbI

(dhopmarmoHHbIC TEX-
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MCHHBIX HMH(OPMAIMOH- | JaTYMKOB I cOOpa HHpOPMAIMU HOJIOTUH

HBIX TEXHOJIOTHif;

o0mme  XapakTepUCTUKU
nporecca cOopa, nepena-
4r, 00pabOTKH M HaKOII-
nieHus nH}popManmm;
OCHOBHBIC ~TEXHHYECKUE
CpeacTBa U MPOrpaMMHOE
o0ecrieueHue, npuMe-
HSEMOE UL  pelIeHUS
OOIIEHHKEHEPHBIX 33/1a4;
OCHOBHBIE  TIpeJICTaBIIe-
HHS O JIOKQJIBHBIX U TJIO-
OanpHBIX ceTsix, Web-
TEXHOJIOTHSIX;

OCHOBHBIE cpezncTea
TPEJICTABICHUS M TIpUe-
MBI 00pabOTKH TEKCTO-
BOW WH(pOpPMAaMK B CO-

BPEMEHHBIX  O(HCHBIX
TIPUIIOKEHNS;
OCHOBHBIE cpeJicTBa

npencraBiaeHus U odpa-
00TKa YHCIOBON WHQOP-
Malii B OQHCHBIX TIPH-
JOKEHUSIX, aHalu3a U
BU3YyaJIM3allMMd  JaHHBIX
JUI  PEIIeHNsT OOIICHH-
JKEHEPHBIX 33]1a4;

TUIIOBBIC AITOPUTMBI U
MOJICNIA pElIeHHsT TIPaK-
THYECKUX o01IEeHXE-

Knaccudukanust nmporpaMmmuaoro obecriedenus. CpaBHUTENBHBIA aHAIN3 COBPEMEHHBIX OINEPALMOHHBIX CHUCTEM,
OCHOBHBIE (DYHKITUH

Hurepuer. Ciyx0bI 1 BO3MOXKHOCTH. JIOKaNbHBIE 1 TI00abHBIE KOMITBIOTEPHBIE ceTh. Tomonoruu cetell. YpoBHU
1 poTokobl Monenu OSI.

TenekoMMyHHUKaMOHHBIE TeXHOIOIHU. CpeacTBa M IPOrpaMMHOE 00ECTICUCHHE.

OCHOBHBIE TIpHEMBI 00PaOOTKH TEKCTOBOH MH(POPMAITHH.

OcHOBHBIE IPUEMbI 00PaObOTKH YHUCIOBON MH(OpPMAIIIH

TunoBble anropuTMbl ¥ MOJETH PELICHUS MPAKTHIECKHX 337ad C UCIIOJIb30BAaHUEM IIPUKIIATHBIX MPOrPaMMHBIX
CpencTB

MeTtoasl ONITUMU3ALINA

ABTOMaTHU3UPOBAHHBIEC CPEACTBA MPEICTABICHUS HH(POPMALIIH.

B uem orimmume AIIBY u AITHY?

KakoB cHHTaKCHC yIIPaBISTIONIMX KOHCTPYKITHIA si361ka VBA?

HazoBute oTimums CTpyKTypHOTO U 00BEKTHO-OpUEHTHPOBAHHOTO IPOTPAMMHPOBAHHSI.

CrpyKTypHOE IporpaMMHUpoBaHue. Peannzanusi TMHEHHBIX, YCIOBHBIX M IMKINYECKUX aITOPUTMOB.
OOBEKTHO-OpPUEHTUPOBAHHOE MPOrPAMMUPOBAHNUE — OCHOBHBIE TIOHATHSI.

Ocnogusle aroputmel. CTpykTypHoe nporpammuposanue. OOITL. OCIL

HUC. Knaccuukaiws, cocta, MEpCIIEKTUBBI Pa3BUTHSI

OcHnosHele 3tansl npoexktupoBanus PB/I. Ilpoextupoanne b/l MmeronoM «CyIHOCTb-CBSI3b».

OcCHOBHBIE BHIBI 3aIIPOCOB

OCHOBBI 3alIUTHl HTHPOPMALIMH U CBEJICHUH, COCTABIISIONINX TOCYapCTBEHHYIO TAHY
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HEPHBIX 3a7a4 C HCIIOJb-
30BaHUEM  MPHKJIAJHBIX
MPOTPaMMHBIX CPEJICTB;
OCHOBHBIC ~ QJTOPUTMBI
peuIeHus HWHXXCHCPHBIX
3a/ay;

OCHOBHBIC  QJITOPUTMBI
MPOrPaMMHUPOBAHNS;
OCHOBHBIC METOIBI MpO-
ektupoBanust B[ s
XpaHCHUS;

OCHOBHBIE  OTIPE/ICIICHUS
Y TIOHATHA HWHGPOPMAIHN
u nH(pOpPMAITMOHHOH
0€30IacHOCTH, BO3MOJXK-
HBIE YTPO3bI

YMeTh

BBIOMpATh CHOCOOBI 3(-
(DEKTHBHOTO  TIOJTYYCHUS
U XpaHeHus: uHpopma-
LHH;
pabotate B
KJIMEHTA
CEPBHUCOB;
OLICHUBATh JI0CTOBEp-
HOCTh, TIPUMEHSTH WH-
(hopmarro, MOTy4eHHYIO
B TJIOOATBHBIX KOMIIBIO-
TEPHBIX CETSIX ISl o0Ie-
WHXEHEPHBIX PacyeToB;
UCIIONB30BaTh  O(pUCHBIE
NPWIOKEHUST Al pelie-
HUS  OOIIEHHKEHEPHBIX

Ka4yecTBe
Wurepuer-

Ilepeuens 3a0anuii K IK3aMeEHy:

YMeTb COCTaBIIATh AITOPUTMBI PELICHNS O0ILIEMH)KEHEPHBIX 33124 M PEATM30BaTh NX C IOMOIIBIO S3BIKOB BHICOKO-
TO YPOBHS;
Ymets ucnons3oBath TexHooruo OOII npu pemenny oOmernHXeHepHbIX 331a4.
YMeTb co31aBaTh OCHOBHBIE OOBEKTHI 0a3 TaHHBIX, CO3/1aBaTh 3aIIPOCKI IS TOUCKA HH(POPMALIIH.
YMeTh IPUMEHSTH COBpEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUH JIIS pELICHHS 3a71a.

3apganme. CripoexTrpoBath U peannzoBarh bJ] «bubimoreka», xpaHsilyro HHQOpPMAIMIO O KHHUTAX,
MOCETHUTENAX U COTPYIHUKaX ONOIMOTEKH.
OnpenenuTs MepBUYHBIE KITIOYH. Y CTAHOBHUTH CBSI3H.
Co3naTp 3armpockl: Ha BEIOOPKY C YCIIOBHEM, MTApaMETPUYECKHUN U TPYIIIIOBOH

3aganne. CrnpoexkTnpoBath u peanu3oBatb b/l «IIpogaka KOMIIEKTYIOIUX KOMIBIOTEPHONW CHCTeE-
MBI», XpaHALLYI0 HH)OPMALHIO 0 KOMIUICKTYIOIINX, 3aKa3UHKax U 3aKa3ax.
OnpenenuTs MepBUYHBIE KITIOYH. Y CTAHOBHUTH CBSI3H.
Co3nathb 3ammpockl: Ha BEIOOPKY € YCIIOBHEM, TApaMETPUIECKUI U TPYIIIOBOM
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3a/1a4;

UCIIONB30BaTh COBPEMEH-
weie KT nmns perneHust
00IIeNHKEHEPHBIX 3334,
WCIIONB30BaTh OCHOBHBIE
CpEICTBa IMPEACTABICHUS
1 00pabOTKH YHUCIOBON
nHpopMaIMK B OPHUCHBIX
MIPWIOKEHUSIX B 0OIIe-
WHXCHEPHBIX pacyeTax;
NPUMEHATh  OCHOBHBIE
AIITOPUTMBI pelieHus
WHXCHEPHBIX  3a1ad |
PCaIN30BBIBATH UX C TIO-
MOIIBIO  TPOTPAMMHBIX
CpEICTB;

npoektupoBath Bl 1o
OOIIEMHKEHEPHBIM ~ 3Ha-
HUSIM; CO3/IaBaTh 3arpo-
cel BJ] mis BeIOOpa WH-
dopmarmm;
pacno3HaBaTh JICUCTBUE
BPEIOHOCHBIX IIPOrPaMM
U NPUMEHATH COBPEMEH-
HbIE AQHTHBUPYCHBIC
CpeJCTBA 3aLIUTHI

Bnangets

OCHOBHBIMH  HaBBIKAMH
MOMCKA XpaHEHWs, Iepe-
paboTku  MH(MOPMAITIH;
HaBbIKaMH OTOOpa WH-
¢dopmanmu s addek-
TUBHOT'O peIieHus o0Iie-

Ilepeuens 3a0anuil K IK3ameny:
3aganue. 3amoyHUTH ABYMEPHBII MaccuB ciy4ailHbIMH uyncinaMu. Halitu cpeanee apudmMeTHnyeckoe MoIoKH-
TEJIBHBIX YETHBIX JIEMEHTOB M MAKCHMAaJIbHOE 3HAYEHNE CPEN OTPUIIATEIbHBIX.
3aganue. 3aN0JHUTh MAacCHB JaHHBIX: BHJl METAJUIONPOAYKIMH, BEC U CTOMMOCTb. HaliTh: Metammonpoayk-
LU0 ¢ HaOOJbILEH LEHOH; OOIIYI0 CTOMMOCTh BCEX M3ENIMI METaJUIONPOAYKLIMH.
3aganue. 3amoIHUTh JIBYMEPHBIM MAacCHB CIyYalHBIMH YHCIAMHU. BBIYHCIUTH CyMMY SJIEMEHTOB Ka)KJIOTO
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WHXCHEPHBIX 3a/1a4;
HaBBIKAMU  pabOTBI B
rI00ambHBIX ~ KOMITBIO-
TEPHBIX CETSX;
MPOTPaMMHBIMU CPEJICT-
BaMH pealu3alidl HH-
(hopMalMOHHBIX  TIPO-
neccoB st 3PPEeKTHB-
HOTO pemeHust oOIe-
MHKCHEPHBIX 337124,
TUTIOBBIMH ~ QJITOPUTMa-
MU M MOJEISIMU pelie-
HUSL  OOIIEeMH)KEHEPHBIX
3a7a4 C WCIIOJIH30BaHHU-
€M TPUKIATHBIX MPO-
TPaMMHBIX CPEJICTB;
COBPEMEHHBIMH ~ TEXHO-
JIOTHSIMHA TIPOTPaMMHPO-
BaHUs M TPOTPAMMHBIMH
CpencTBaMH ISl periie-
HUSL  OOIEMHKEHEPHBIX
3aja4;

HaBBIKAMU COCTaBIICHUS
AJITOPUTMOB M PELICHHS
OOIIeMHKEHEPHBIX  3a-
Jla4d C MOMOIIBIO SI3BIKOB
MPOTPaMMUPOBAHHS BbI-
COKOT'O YPOBHS;
HaBBIKAMU TIOUCKA WH-
dopmanuu B TI00QITB-
HBIX KOMITBIOTEPHBIX
CeTsIX;

cTonbna.
3anganue. /lana 0aza qaHHBIX «Bbinyckaemas memanionpooyKyusy.

baza maHHBIX XpaHUT WH(GOPMAIUIO O METAJUIOTPOIYKIIH, XpaHSIIIECHCS Ha CKiIale, 00 MOKyIaTelsx,
NpUOOPETAIOIIUX 3Ty HPOIYKIHUIO, O 3aKa3ax.

1) B ka0 Tabnuiie BEIOpaTh MEPBUYHBIC KIIOUH. Y CTAHOBUTH CBS3H MEXAY TaOIUIaAMU.

2) Coznats 3ampoc Ha BBIOOPKY C YCIOBUSIME: BeiBecTr WH(OPMAITHIO O MMPOAYKIIMA C [IEHOW B IUara-
3oHe [10000;40000] pyOmneit u Ha3BaHWE KOTOPBIX HaunHAEeTCs Ha OYKBY «L1I».

3) Co3znath 3amnpoc rpymnmoBoi 3ampoc: CKOIbKO 3aka30B 0(hOPMUIT KaXKIABIN MOKyIaTeNh?

4) Coszmatp 3ampoc rpymnmnoBoil 3ampoc: BeBecTrn maTy mociemHero 3akaza Ha MPOAYKIHIO C KOIOM
«3745»
3aganue. Co3gaiite moap30BaTENbCKOE MPUIIOKEHNE JJIsl BBOAA U COXPAHEHHUs JAHHBIX O BHJIaX BBITYCKaeMOI'0
metaia. Coznate ¢Gopmy B VBA, koTopast 3aHOCUT Ha3BaHUs, BEC M CTOMMOCTh MPOIYKIIMK Ha pabounil JIUCT
Excel. Ha3Banus uznenuii BEIOHpPAETCs M3 PACKPBIBAIONIETOCS CITMCKA, CTOMMOCTD M3/ICIIHs peajn30BaHa ¢ IMo-
MOIIBIO0 CYETYNKA, YIUTHIBATH €CTh I CKUIKH (€CTh CKAJKK/ HET CKHUJIOK ), BEIYUCIUTH IIEHY CO CKUAKAMHL.




CmpykmypH CmpyxkmypHbiti
blli IIeMeHm Inanupyemole anemMenm
Oyenounvie cpedcmea .
KOMNemeHyu | pe3yibmamol 00yyeHUs obpazosamenvholl
u npocpammol

TEXHOJIOTHSMHU obpa-

00TKH 0a3 TaHHBIX;

MIPOTPaMMHBIMH CPEACT-

BaMU 3amuThl HHDOP-

Manuu Tpu pabore ¢

[IK, Bkimrouass mnpuemsl

AHTUBUPYCHOU 3aIlIUTHI
3HaTh OCHOBHbIE ompeaene- | Ilepeuens meopemuueckux 60NPOCO8 K IKIAMEHY:

HUsA M moHATHS 0a3o- | 1. TerutonpoBomHocTh. JuddepeHnnanbHoe ypaBHEHUE TEILIONPOBOAHOCTH.

BBIX 3HaHHU B obnactu | 2. TemmonpoBOAHOCTH MPH CTAIIMOHAPHOM U HECTAIMOHAPHOM PEKHIME.

€CTECTBEHHOHAYIHBIX 3. Termonieperaya. KOHBEKTUBHBIN TEIUIO- M MAacCONEPEHOC MPH CBOOOTHOM U BBIHYKICHHOM TE€YCHUU.

JUCLUIIIMH. Oynna- | 4. F'uapoauHaMUYecKui U TETIOBOM MOTpaHUYHBIC CIIOU.

MEHTaJIbHBIE  OCHOBHI | 5. PammanuoHHBIN TEIUI0- U MaccorepeHoc. OCHOBHBIC MOHSITHUS U 3aKOHEI.

€CTECTBEHHOHAYIHBIX 6. BUIBI JIy9HCTHIX TTOTOKOB.

JUCIUILIMH, OCHOBHBIE | 7. CJIOKHBIN TEINIOOOMEH.

MeToABl pemieHus TH- | 8. TeruioreHepamus 3a cueT CKUranus TorBa. OCHOBHBIC XapaKTEPUCTHKHU TOTLINBA.

MOBBIX 3ama4 1o u3- | 9. OCHOBBI TEOPUH rOpeHUs. PacdyeThl MOIHOTO W HEMOIHOTO TOPEHUS TOTUIHBA.

BecTHBIM anroput™MaM | 10. YcTpoiicTBa st CKUTaHUS TOIUIMBA. TeTioreHepaItus 3a CueT 3JIeKTPOIHEPT UH.

u mnpaBuwiaM. OCHOB- Tennodusuxa

HblE 3aKOHOMEPHOCTH
MPOLIECCOB ~ Maccore-
peHoca MIPUMEHUTEIb-
HO K TEXHOJIOTHYCCKUM
rporeccam, OTIHCHI-
BaTb, pacCUUTHIBATHL U
aHAIM3UPOBATh  TPO-
LIECCHI MEepeHoca TeIua
U Macchl, BBIACIATH
(haxTopmI, omnpeje-
JIAIOIINE UX UHTCHCHUB-
HOCTb.




CmpykmypH CmpyxkmypHbiti
blll 271eMeHm IInanupyemvie a/1eMeHm
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KoMnemenyu | pe3ynomamsl 00yueHus. obpazosamenvHoll
u npo2pammbl
Ymets OOBACHATH TUNHMYHBIE | IIpumepnoe npakmuueckoe 3ad0anue 0ns IK3AMeHA:

MOJeNu  3amad B 00-
JacTh  TEIUI0OOMEHa.
o0cyxIaTb 3PPeKTHB-
HBIE CIIOCOOBI PEIICHHUS
mpo0OyieM TertooOMeHa
CTPOUTH U AHAIH3UPO-
BaTb MAaTEMAaTHYCCKUC
MOJETH  TEIUIOMAacCo-
nepeHoca. Pacno3Ha-
BaTh 3 deKTHBHOE
peuieHre OT HedpPek-
THUBHOTO, TIPH PEIICHUH
3a7a4  CIIOKHOTO Tel-
noobMeHa

1. HpI/I KaKHiX 3HAYCHHUAX 4Mciia buo Temno sBusgercs TCPMUUYCCKU TOHKUM:

1.

=

3.

CRWONER PR NP YREONEN A LN

Bi —>0;
Bi —>o0;
Bi <0;
Bi <0,25.
. Kakoe unciio nmogo0ust sSBIseTCs ONpeaesieMbIM IIPU paciyeTaXx KOHBEKTUBHOTO TEII000OMeHa?
Pr;
Nu;
Re:
Gr.
. Kakum ypaBHeHHEM MOI00MS XapaKTEPU3yeTCs BRIHYKICHHAS KOHBEKITHS?
Nu= f Gr,Pr
Nu = f Qe,Pr
Nu = f €o,Pr ;
Nu=f @i,Pr_
. Kakue 3HaueHus Re coOTBETCTBYIOT TYpOYJICHTHOMY PEXHUMY JBIKEHHUS KHUIKOCTH B TpyOax (KaHamax)
Re >1300;
Re <9300;
Re >10300;
Re > 2300.
. Uncno Peitnonmbca onpeaensercs mo ¢popmyie
Re = W—d 2. Re = W—d
Y7 v
Re = w 4. Re = id
w w

6. Kakoe 3HadeHue MoriomarensHOi CIOCOOHOCTH UMEET a0COFOTHO YEPHOE TEJIO:

1.

A<1;
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2. A=0;

3. A=1;

4. A>1

7. Kakoit 13 mpruBeACHHBIX 3aKOHOB ITPHUMEHSETCS /111 pACUETOB TEIII000MEeHa H3ITydeHHEeM?

ot
1. g=-A—
on
2. q=at,—t )
— ok 4
3. g=¢&%c,(——)
100
8. Kakwe ra3pl 001aaroT H3IIy4aTeNbHON U MOTIIOMIATENBHON CIIOCOOHOCTHIO?

1. He, Ar, Ne;

2. N21 021 H2

3. HQO, COz, SOQ
Bnagets crocobamMu  1eMOHCT- | Ilpumep 3a0anus Ha peuwrenue 3a0ay u3 npoghHeccuoHAIbHON od1acmu:

pamnuu yMeHUs BIAJETh
coopoM wmHPOpPMAIIHU
JUISL TETTOTEXHUYECKUX
pacuétoB. Cmocobamu
coopa W aHanMM3a WH-
dhopmar 0 TETI000-
MEHHBIX nporieccax
KOHBEKLHEH, H3Iyde-
HUEM U TEIJIONpPOBO-
HOCTBIO. Meronamu
pacuera IPOLIECCOB
KOHBEKTHBHOT'O TEILIO-
W MaccolepeHoca, Ie-
penavn Tema M3yde-

3agaua 2. B meus ¢ mocrossHHON Temneparypoii tad, °C, moMeriaercst CTaabHON HUIMHAP AuameTrpoMm D, m.
Hauanbnas Temnepatypa meramia coctasisieT tHau, °C KoahuimeHT TernnonpoBoIHOCTH CTal A, BT/(M
rpan); TermroeMkocth C,, kKJK/(KT rpaj), WIOTHOCTE PeT, KI/M°. Ko (GHUIHEHT TemI00Taau  OT IeYHBIX Ta-
30B o OrpenenuTth BpeMs HarpeBa T, 0 MOMEHTa JOCTHKEHUS TeMIepaTypHl .., 0C .remneparypy neHTpa
tuesr B MOMEHT BBIJAUU METaJuIa M3 MeuH. Temnodusndeckue napamerpsl cTanu: Ko3((UIMEeHT Terionpo-
BOJHOCTH Ay, TEINIOEMKOCTB Cp, TNIOTHOCTB Pcr, CUUTATh HE3aBUCAIINMH OT TEMIIEPATYPHI.

1
o
PaccuuTare TemiepaTypHOE IMOJie HEOTPaHHUYEHHOTO LWIMHApa Uil 3HA4YeHW pamuyca r=r0 r= 3
2
r=—r
3 , =R o ¢opmynam u cpaBHUTH C PACCUUTAHHBIMU Oos, Openr, tienr 10 Auarpammam .B. Bynpuna.

Bapwuants! npencrasnenst B Tabmwmie 3. (Ipu. 3).




CmpykmypH CmpyxkmypHbiti
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
HUEM M MOJIEKYJSIPHOM
TEIUIONPOBOIHOCTHIO
3HaTh METOABl H3ydeHus (u- Ilepeuens meopemuueckux 60npocos K IK3ameny:
3UKO-XUMHUYECKUX TIpO- | OCHOBBI (PM3UKH PEHTTCHOBCKOTO M3ITy4eHUs. B3anmoelicTBre peHTTEHOBCKHX JIy4eH ¢ BEIECTBOM.
ECCOoB, ¢usnueckux, | 1.  OCHOBHBIE METO/IBI PEHTIEHOCTPYKTYPHOTO aHAJIN3A.
XHUMUYCCKUX CBOMCTB M| 2, Mertomsl PCA — Jlays, Koccens.
OKCIUTyaTallHOHHBIX  Xa-| 3 Meroasl PCA — MeTO BpallleHHs, TIOPOIIIKA.
PAKTICPUCTHK  MATCPHA- | 4 (OcHOBHBIC METO/IBI PEHTTEHOCTIEKTPAIBHOTO aHamm3a. OO1Iee yCTPOHCTBO CIIEKTPOMETPOB.
7I0B, yCTPOMCTS, npuGo- 5.  MeToasl pEeHTTEHOCTIEKPATBHOTO aHAIN3a — KaueCTBEHHBIM, TOIYKOJINYECTBEHHBIN, KOJTMYECTBEHHBIMH.
POB M HM3ACTHI HA HX| 6 Craryueckne MeTomsI oTIpeieIeHUs] MEXaHUUECKIX CBOMCTB.
ocHoBe 7. JIMHAMHYECKHE METOJIBI OTIPE/ICTICHUS MEXAaHHUECKIX CBOMCTB.
8. IlukiIMYeckue METOIbI OMpPE/ICICHHS MEXaHUUCCKIX CBOWCTB.
9. Hepaspymaronmpe MeTo bl KOHTPOJIS
YMetb OpUMEHTh  Audpaxm- Ilpakmuueckue 3a0anusn:
OHHBIE, CIEKTPOCKOIIH- Ommcats METOIMKY TIPOBE/ICHHS HCCIIETOBAHHIA:
4ecKkHe, PEe30HAHCHBIE U - na I[IOM; MeVTOIH’I Hcceaosa-
JpYyrue METOJbI IIPHU HC- - Ha MPCA; HHUW MaTCpHaoB 1
CIICJOBAaHUM  MaTepHa- - HEpa3pyLIAOIIMX METOI0B KOHTPOJIS. 1IpoLeCccoB
JI0B
Brnagers NPaKTHYECKUMH  HaBBI- | 3a0aHus Ha pewieHue 3a0ay u3 npogeccuonanbHoil 001acmu, KOMRIEKCHbIE 3A0AHUA:

KaMu HUCIIOJIb30BaHUs
AIIEMEHTOB METOJIOB HC-
CIICJOBaHUs MaTEPUAJIOB
U IIPOLIECCOB Ha IPYI'UX
JTMCIMIUINHAX, Ha 3aHs-
TUSIX B ayJUTOPHH M Ha
y4eOHOI MpaKTHKe

BriOpats MeTo]1 H3MEpeHHUs TBEPIOCTH:

- JUIS MaTepUaioB HU3KOH TBEPIOCTH;

- JUISl MaTEpUAIIOB CPETHEH TBEPAOCTH;

- JUISl MATEPUAIIOB BEICOKOM TBEPIAOCTH;

- U1l MACCUBHBIX M3/ICIMN U CI0KHOU (OPMBI;

- U TOHKHX 00pas3IioB.

Bri6op MeToa ucclieioBaHus:

- A71s OIpeAesieHUs pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuanax;
- A71s1 ONpeAeTIeHUs pa3Mepa 3epHa B yJIbTPaMEIKO3EPHHUCTHIX MaTepHraax;
- ISl KICCIIEIOBAHUS JIUCTIOKAIIMOHHOM CTPYKTYPHI;

- JJIsl ICCIIEJIOBaHMSI MUKpOpenbeda IOBEPXHOCTH.




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie OueHounble Chedcmea 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus " P 006pazoeamenbHol
u npocpammbl

3HaTh OCHOBHBIE  OIpeaee- BOITPOCHI JIA ITOAT'OTOBKU K 5K3AMEHY

HUs W moHSTHsS Hadep- | 1. TlpeaMer u MeTOA HavepTaTeabHON reoMerpur. LleHTpambHOE U MapalIeIbHOE, KOCOYTOIbHOE U OPTO-

Ta- TEJIbHOM TE€OMET- | TOHAJIBHOE MPOCIUPOBAHUE.

pUH ¥ IPOCKIMOHHOTO | 2. Dnrop MoHka (KOMILUIEKCHBIN YE€PTEXK) TOUKH, Er0 3aKOHOMEPHOCTH.

qepacnus, 3. AGCOIIOTHBIE KOOPJMHATEI TOYKHU. [IpUBECTH MPUMED MOCTPOCHHUS TOYKH, 3a1aHHON abCONOTHBIMU KO-

CrocoObl  MOCTPOCHHS | opyjHATAMIL.

w300pakeHuii  MPO- | 4 OraocuTeNbHbIE KOOPAMHATH TOUKK. [[PHBECTH NPHMEP MOCTPOSHNS TOUKH, 331aHHON OTHOCHTEBHBIMH

CTPaHCTBEHHBIX (HOpM KOOPAMHATAMH

Ha HgOCKOCTH 1 cro- 5. TIpsiMble 0GIIErO ¥ YaCTHOTO MOJIOKEHUS: 3aJaHue Ha dIope MomKa.

co- Obl pemeHus 3a-

a1 o IZ)C o K 6. BsauMmHOe MOJNOXKEHHE TPSIMBIX: W300paKEHHE HA uepTeske MOHKa, OnpeIeieHue B3aMMHOTO TOJI0XKe-
Y, OTHOCSIIUXCS

Aat, o HI HUSI CKPEILUBAIOIIUXCS MPSIMBIX C TOMOIBI0 KOHKYPUPYIOILINX TOYEK.

3THM QopMaM: METpH- .

HOCKIX pH o 606H_IE . 6. TlrockocTu OOIIETO TOJOKEHHUS: CIIOCOOBI 3a1aHus Ha YepTexe Momxka. [TocTpoeHne npsiMoi B TIOCKO-

HBIX TTO3M- LHOHHBIX: CTH, YCJIOBHE MPUHAITICKHOCTH TOYKH TIOCKOCTH.

’ 7.  TLIoCKOCTH YaCTHOTO TOJIOKEHHUS: TIPOCIUPYIOIIHE, YPOBHS, HX H300pakeHne Ha yeprexe MomHxa.
MpaBuiia  BBIMOJIHE-
8  MHororpaHHUKH: 33jlaHde Ha yepTexke MOHKa, onpeaeeHne BUAMMOCTH pebep Ha mIockocTsx npoek- | Haueprarenpnas

HUSL U oOpMIICHHUS
yep- TeXEeH B COOT-
BETCTBUU C Tpebo-
BaHWSIMH  CTaHaap-

toB ECK]JI

LU

9. MHOTOrpaHHUKH: yCIOBHE IPUHAIIIC)KHOCTH TOUYKHA TTIOBEPXHOCTH MHOTOTPAaHHUKA,

ompezieNieHNe €€ BUANMOCTH Ha TUIOCKOCTSX MTPOSKIIHH.

10. Ceyenue MHOrOrpaHHUKA IUIOCKOCTHIO. [IpUBECTH HpUMEP MOCTPOEHUS (PUTYPHI CEUYEHHUS TPOELHPYO-
IIEH MIIOCKOCTBIO.

11. TloBepxHOCTH BpalleHHs: 3aaHKe HA yepTexe MOHKa ouepKkamMu. Y CII0OBHE MPUHAIEKHOCTH TOYKHU T10-
BEPXHOCTH BPAIICHUS.

12. Ceyenus npsMoro KpyroBoro HuinMHApa. [IpuBecTr puMep IOCTPOEHUS CEYEHHS 110 DIUTHIICY.

13. Kouwuueckue ceuenus. [IocTpOUTH TPU MPOEKIMU CEYEHHS KOHYCA I10 HJUTUIICY.

14. Ceuenue cdepsl. [TocTpouTh TPU NPOESKIMU CeUEHUS CHepbl IPOESHUPYIONIEH LIOCKOCTHIO.

15. Anmapar BpallleHHsI TOYKH, €r0 JJIEMEHTHI. BpallleHne TOYKH Ha KOMIUIEKCHOM YepTeKe BOKPYI TOpH-
30HTAJILHO-ITPOEHUPYIOIIEH OCH.

16. Amnmapar BpalueHHUsi TOYKH, €TO SJIEMEHThHL. BpaleHrne TOUKH Ha KOMIUIEKCHOM YepTeke BOKPYT (poH-
TaJIbHO-TIPOEUPYIOLIEN OCH.

17. Meron BpaleHus IS pEIICHHs METPUYECKUX 33/1a4 HAXOK/ICHUSI HATYPAIBHON BEIMYUHBI OTPE3KA TIpsi-
MOH O0ILEro MoJIoKEeHUs! U yria ee HaknoHa K I1;.

TeOMETPHSI U MHKe-
HepHas rpaduka
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18. Meton BpaleHus Uist pelicHs METPUYECKUX 33/1a4 HAXO3K/ICHUS HATYPAIBHON BEIMYUHBI OTPE3KA TIpsi-
MO 00IIIET0 MOIOKEeHUS U yTiia ee HakiloHa K 1.

19. Meron BparueHus 1uisi HAXOKICHHUS HATYPAJIbHONW BEIMYHHBI OTCEKAa TOPH30HTAIBHO- MPOCHUPYIOMICH
IIJIOCKOCTH.

20. Meron BpalmeHus Ui HAXOXICHHS HATYPaJIbHOM BEIMYMHBI OTCEKAa (POHTAIHHO- MPOCHUPYIOMICH
IJIOCKOCTH.

21. Anmapar 3aMeHBI IUIOCKOCTEH MPOEKIUii: MOCTPOEHHE TOYKH B HOBOM IUIOCKOCTH MPOEKIUHA HA KOM-
IJIEKCHOM YEPTEXKE.

22 Mertop 3aMeHbl IIOCKOCTEH MPOEKLUMHA A pEeLICHUS] METPUUYECKUX TUIOBBIX 3a/1ay HAXOKICHUS HaTy-
PaJIbHOM BEJTUYMHBI OTPE3Ka MPSIMOI M YIJIOB €€ HAKJIOHA ¢, 5 K IIOC- KOCTSM MPOCKIIHIA.

MeTton 3aMeHBI MIOCKOCTEW MPOEKUHN A PEIICHHs TUITOBBIX METPUUECKHX 3a/1ad HAXOXKICHHS HaTypallb-
HOU BEJTMYUHBI OTCEKOB T'OPU30HTAIBHO-IIPOCLUPYIONICH IIOCKO- CTH M (POHTAIBHO-IIPOCLUPYIOIIEH TIoC-
KOCTH.

24. TlepeceueHue MOBEpXHOCTEH BpalieHus. MeToI CEKYIIMX MIOCKOCTEH ISl TOCTPOCHHS TOYEK JIMHUH T1e-
peceueHusl.

25. YacTHble Cllyuad TEpecedYeHus: MOCTPOSHHUE JIMHUKM TIEPECEUEHHs] COOCHBIX TOBepXHOCTEl. [IpuBecTu
MIPUMEPBHI.

26. YacTHble Cllyyan MepeceveHus: nepecedeHune mo reopeme Momska. [IpuBecTr mpuMep NOCTPOCHUS TMHHUH
IIEPECEUEHUS] KOHYCA C LIMINHIPOM.

27. OOwwmii ciyyail nepeceueHus NOBEPXHOCTEN BpauieHus. [[pUBeCTH PUMEp MOCTPOESHUS JIMHUM MIEpece-
YEHHSI IByX IPOU3BOJIBHBIX TOBEPXHOCTEH BPaIlICHHS.

28. PasBepTKHM MOBEPXHOCTEH, UX CBOWCTBA. Pa3BepTKU MOBEPXHOCTEH BpAIIEHHs, MPUBECTH TPUMEP MO-
CTPOEHMSI pa3BEPTKH NMPSIMOTO KPYTrOBOr0 KOHYCa METOJIOM TPHAHTYJIISIMH ¢ TOUYKOM Ha €r0 MOBEPXHOCTH.

22. PasBeprtka MHOrorpaHHuka: [IpuBecTH MpUMEp MOCTPOCHHS Pa3sBEPTKU TPEYTOIbHOM HMHUPAMUIBI C TOY-
KO Ha €€ MOBEPXHOCTH.

YmeTh

ONpeiessaTh T'€OMETPH-
yeckue (QOpMbI MOICTH
Mo €€ KOMIUIEKCHOMY
YePTEKY;

pemiatb  0000IIEHHBIE
MO3UIIMOHHBIE U MET-

[IpumepHBbIe paKkTUYECKUE 3aaHUS:
1. Tlo HarnsgHOMY M300pa’KEHHIO TOCTPOUTH KOMIUIEKCHBIH YepTexkK JeTallu.
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pHUECKHUE 33/1a4H;
BBITIOJHATh  M300paxe-
HUE MOJENd Ha KOM-
MIEKCHOM YEPTEeKE;
HAHOCHTH pa3Mephl Ha
YepTerke B COOTBETCT-
BUU CO CTaHJapTamu
ECKJ;

MOJTb30BATHCS
HU3MEPUTETHLHBIMU
HHCTPYMEHTaMU

Bnaners

HaBBIKaAMH TOJIB30-
BaHUsl y4eOHOH U
cIipa- BOYHOM JinTe-
paTypoii u cranaap-
tamu ECK/I;
OCHOBHBIMU METOJ[AMH
penieHus 3aaa4d B 00-
JIACTH WHXEHEPHOU
rpaduKy;
BO3MOXKHOCTBIO MEX-
JTUCIMILTUHAPHOTO MTPH-
MEHEHHS IOJTyYeHHBIX
3HAHUM;

IIprMepHbIE PaKTUYECKUE 3aaHUS:
1. ITo 3amanHbIM BUaM ocTpouTh 3D Monens aeTanu, co3/1aTh aCCOIMATUBHBIN KOM- TIJICKCHBIN
YepTeX JeTalu B COOTBETCTBUU ¢ TpeboBanusMu ECKJ]

3HaTh

METO/IbI aHAJIU3A DJIEK-
TPUYECKUX U MarHuT-
HBIX 1IENEN, IIEKTPO-
MAarHUTHBIX YCTPOUCTB;
OCHOBHBIE XapaKTepHu-

Ilepeuens meopemuueckux 60npocos K IK3IamMemny:
1. TloHSTHS DIIEKTPUYECKOM, DJIEKTPOHHON ¥ MarHuTHOM ueneil. Knaccudukanus v npuMepsl tenei. Oc-
HOBHBIC 3aKOHBI AJICKTPOTEXHUKH U UX IPUMEHEHUE.
2. ®dusnyeckas U MaTeMaTUYECKass MOJEIH Lenu. FICTOYHUKH, TIPOBOJHUKY U IIPMEMHUKH. M aeanusupo-
BaHHBIE JABYXIOJIFOCHBIE JIEMEHTHI U UX CBOMCTBA.

DNEKTPOTEXHUKA U
AIIEKTPOHUKA
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u npozpammel
CTHKH 3JICKTPOMarHuT- 3. Jluneiinple dIEKTPHUYECKUE IEMM MOCTOSHHOTO TOKa. AHAIIM3 el Ha OCHOBE 3akOoHOB Kupxroda u
HBIX YCTPOHCTB U MPH- Oma.
00pOB, JIEMEHTHYO 4. DKBHBaJEHTHbIE IPEOOPA30BAHMS YUACTKOB IETICH.
63{)’ SJICKTPOHHBIX yCT- 5. OcHOBHBIE METO/IBI AHATIU3A TUHEMHBIX LETE.
pouncrs 6. CaoiicTBa JIMHEHHBIX YJIEKTPHUYECKUX LETEH: CBOMNCTBO JMHEHHOCTH, TIPUHIIAIT HAJIOKEHHS, TIPUHIIAIL
B3aMMHOCTH.
7. DnekTpuuecKask MOIIHOCTh M SHEPIUs MOCTOSHHOTO SIICKTPUYECKOTO TOKA. 3aKOH COXpaHEHHs SHep-
TUU B BJIEKTPUYECKON LENU C MOCTOSIHHBIMU TOKaMU. banaHc MolHOCTE.
8. OcHOBHbBIE XapaKTEPUCTUKH M TAPaMETPhl CHHYCOMJAIBHBIX TOKOB M HampsokeHui. CrocoObl
MOJTyYEHUs] CHHYCOUAATIbHBIX HANIPSKEHUH U TOKOB.
9. IlpexacraBieHne CHHYCOWJAIBHBIX TOKOB W HANPSHKEHHH BEKTOPAMH W KOMILUIEKCHBIMH YHCIIAMH.
3aKOHBI JICKTPUYCCKUX 1IETIEeH B KOMIUIEKCHOM (hopme.
10. ®a3oBble COOTHOLIEHHUS MEK/Ly TOKAMHU U HANPSDKEHUSIMH B LIEH TIPU CUHYCOUIAIEHOM TOKE.
11. ConpoTuBienus 3JIEMEHTOB M Y4aCTKOB II€NEN IPU CUHYCOMIAIbHBIX TOKaX.
12. Dnekrpuyeckas SHEPrust ¥ MOIIHOCTh B IENSX C CMHYCOMIAJIbHBIM TOKOM. AKTHBHAS, PEaKTUBHAs W
TOJTHAST MOIITHOCTH. baaHc akTUBHBIX M PEaKTUBHBIX MOIITHOCTEH.
13. Tpexdasnas cucreMa HaNpPsHKEHUI, OCHOBHBIE COOTHOLIEHHS, CIIOCOOBI TOJYYEHHUS, HCTOYHUKH TPEX-
(ha3zHOTO HAMIPSHKEHUS M UX DKBUBAJICHTHBIE CXEMBI.
14. Tpexdasnas Harpyska. CUMMETpUYHAst ¥ HECHMMETPHYHAS HArpys3ka IpH COeJUHEHHH (a3 B Tpe-
YrOJBHUK U 3Be3y. CXeMbl H pacueT SKBHBaJICHTHBIX ITApaMETPOB HArPY3KH B TpeX(a3HbIX HeTsX.
15. Tpexdasnast Tpex- ¥ YETHIPEXIIPOBOIHAS CETh C CHMMETPUYHON HArPY3KOM, CXEMBI, PaCUYETHBIC COOT-
HOIIIEHUS JIJIS ONIPe/IeNIEHUs IMHEHHBIX U (pa3HBIX TOKOB M HANIPSDKEHUH.
16. Momnoctu TpexdasHoii ceTd. I3MepeHne akTHBHON U PEaKTUBHOM MOIIHOCTH.
17. Onnodasusrit TpacHOpPMATOP CO CTATBHBIM CEPICUHUKOM.
18. CsaoiicTBa 1 0COGEHHOCTH MOIYIIPOBOIHUKOBBIX JHOOB PA3ITHIHBIX THIIOB.
19. Haznauenue 1 mpuMepbl MPOCTEHIIINX CXEM BBITIPSMUTENEH, TPHHIUITBI UX PA0OTHI
YmMmeTs BbIOMpaTh 3¢ EKTHUBHbIE

CITIOCOOBI aHAIIH3A DIIEK-
TPUIECKUX ¥ MarHUT-
HBIX ILIETIeH, YNTaTh
SIEKTPUUECKHE CXEMBI

Hpumepuble npakmu4ieckue 3a0anus 015 IK3AMeHa:

1.0npenenuts corpotusienue pesrcropa R2, ecnu: R1 = 3 Om, a moka3aHust aMIepMeTpOB YKa3aHbI HA CXEMe.
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ANIEKTPOTEXHUUYECKHUX H
AIIEKTPOHHBIX YCT-
pOWCTB;
9KCHEPUMEHTAITLHBIM
Croco0OM M Ha OCHOBE
MACTOPTHRIX  (KaTaJIoXK-
HBIX) JaHHBIX OIpee-
JIATH MapaMeTpbl U Xa-
PaKTEepUCTUKU THUIOBBIX
JNIEKTPOTEXHUYECKUX U
3JIEKTPOHHBIX YCTPONCTB

R

Tl

3. OnpenenuTh conpoTHBIIeHUE KOHeHCaTopa Xc, eciu: U =200B, =4 A, cos ¢ =0,8.
(x)
)

~U =Xc

LT

4. OnpeieuTh MOKa3aHUs aMIIEPMETPOB A; M A, M peakTUBHYIO MOIITHOCTH 1ieru Q, ecyu: U = 120 B.

:XC

l15 A

5. JluneiiHble TOKM TIPH COCIMHEHHU HArpy3KH «3Be3noi»: o= lg = Ic =20 A. Onpenenuts TOK B HEHTpaTLHOM
MIPOBOJIE, €CITU O, = Pp = P = 30°.
6. Onpenenuts Mmokazanue BoIbTMETpA, eciu Z¢ = 10 Om, amnepmetp nokassiBaeT 10 A.
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7. OnpenenuTh JSHCTBYIOIIEE 3HAYCHUE TOKA, HAMPSDKCHUS, CABHT TI0 (ha3e U XapakTep Harpy3Ky, €CIIM MIHOBCH-
HBIE 3HAUYEHMS TOKA U HanpspkeHns pasHeL: 1 = 10 sin ot, u = 141 sin (ot + 30°).
8. Kakoli TOk MOXXHO U3MEPHUTh aMIIEPMETPOM, COpoTUBICHUE KOTOporo R,=0,3 Om, n,,=150 gen., C,=0,001
A/nen., ecnu BKIIIOYHTH €r0 € IIyHTOM, COTIpOTHBIeHHe KoToporo R, =0,01 Om?
9. OnpenenuTh IEeHY NENeHUS BOJIBTMETPA, MMEIOMIET0 HOMHHAIbHBIE NaHHbBIE: Ug,=50 B, Nn,,=100 gem.,
Ry=1000 Owm, Bki1t0U€HHOTO ¢ 100aBOYHBIM conpoTuBieHrneM R;=3000 Om.
[NpuBeanTe cxeMy BKIIOYECHHS BOIBTMETPA C JOOABOYHBIM COMPOTHBICHHEM.
10. IIpuBeauTe 2NEKTPUUYECKYIO CXEMY, KOTOPOH COOTBETCTBYET BEKTOPHASI AHAarpamMma.
| f B
» U
Bnagets MpUEeMaMH  TIPOBEJCHUS
3KCHepI/IMeHTaIH)HI)IX
uccnenoBanuii sexrpu- | [lepedeHn Tem 1a60paTopHBIX pador :
YeCKUX Iered W dIeK- 1. Dnexrpuyeckue NPUOOPHI U H3MEPEHHUS,
TPOTEXHUYECKUX  YCI- 2. WccnenoBaHue CBOWCTB LEMH TIOCTOSIHHOTO TOKA,;
pOMCTB; 3. HccnenoBanue 3JI€KTPUYECKON 1IENH CHHYCOMIAILHOIO TOKA;
METOIaMH BBIOOpA BJIEK- 4. Hccnenosanue Tpex(asHbIX HENEH.
TPOTEXHUYCCKUX, 3JICK- | JccnenoBaHue NOITYIPOBOAHUKOBBIX BBIIPSMUTENEH
TpOHHBIX, 3HeKTpOH3Me-
PUTENBHBIX YCTPOICTB
3HaTh 3aKOHOMepHOCTH  (hop-

MHPOBAHUS CTPYKTYPHI
M CBOHCTB METAILIOB H
CIIAaBOB C IOMOIIbIO
TEPMUYECKON U XUMHUKO-
TEPMUYECKOH 00paboT-
KA

Ilepeuens meopemuueckux 60npocos K 3auemy:

Ioustue Tepmuueckoi o0padboTku. Harper deppuTHO-KapOUAHON CTPYKTYpHI: (pa3oBOe MpeBpallieHUe B ay-
CTEHHT, POCT 3epHa aycTeHnuTa. DPazoBbie MPEBpAICHUs IEPEOXIAKICHHOTO ayCTEHNUTA: TEPIIMTHOE, MapTEH-
cuTHoe, OeliHuTHOe. KuHeTnka mpeBpaiieHus, CTPyKTypa ¥ MEXaHHYeCKHE CBOMCTBA IIOCIIE MPEBpAICHUS.
[IpeBpaliieHrss MApPTEHCUTA U OCTATOYHOIO ayCTEHUTA IIPU HarpeBe

Tepmuueckas obpa-
00TKa B IPOKATHOM
MIPOU3BOJICTBE
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YmMmeTs BEIOMpATH crnocoOs! | Ilpakmuueckue 3a0anus:
TEPMHUUECKON 00paboT- | Boibpams cnocob mepmuueckoit 06pabomku 015t 00HO020 U3 CLedYIWUX 8U008 NPOOYKYUL:
KH u Tepmo- | 1. Tepmuueckas 00pabOTKa CIUTKOB.
MEXaHHYeCKoi  olpa- | 2, Tepmuueckast 00pabOTKa MPYTKOB U MPOGHUIIEH.
6oTKH AL Pa3IuYHOM | 3, Tepmuyeckas 00pabOTKa TOICTOINCTOBON CTAJIH.
[IPOKATHOM MPONYKIMK 1 4~ Tepmmueckas 06pabOTKa TOHKOIMCTOBOI CTAIH.
S. Tepmuueckast 00pabOTKa JICHTHI.
6. Tepmuueckast 00paboTKa TpyO.
7. Tepmuueckas 00pabOTKa KEIC3HOTOPOIKHBIX PEIIbC.
8. TexHOIOTHS TEPMUIECKOH 00paOOTKH MTPOBOJIOKH H T.II.
Brnaners HaBBIKAMU BBIOOpa Ma- | 3adanus Ha pewienue 3a0a4 u3 nPogeccuoHanbHOu 001ACHU, KOMNIIEKCHbLE 3A0AHUA:
Tepuana u crnocoba Tep- | BeiOpath Mapky cranu wim cruiaBa. Ha3HauuTh BU M PeXKUM TEPMHUYECKOM 00pabOTKH ISl TPOKATHOH MPo-
MHYECKOH 00pabOTKU C | AYKIMH U3 CICAYIOIIMX TUIIOB CTaJeH U CILIaBOB:
y4eToM TpeOOBaHUI | - HU3KOYTJICPOIUCTON CTaJIH;
TEXHOJIOTHYHOCTH, 3KO- | - BEICOKOYTJIEPOANUCTOH CTaNN;
HOMUYHOCTH, HAJIEKHO- | - pECCOPHO-IIPYKHUHHBIX CTaJel;
CTH H JOJTOBEYHOCTH | - MOJIIMITHUKOBBIX CTaJIEH;
MPOKATHOM NPOIYKIMK | - OBICTPOPEKYIIMX CTAIEH U CIUIABOB;
- KOPPO3UOHHOCTOUKHUX CILIaBOB;
- )KapOTIPOYHbIX CILIABOB;
- TEIUIOCTOMKHUX CIUIABOB M T.II.
3HaTh KJaccuduKanmio, oc- Ilepeuens meopemuueckux 60npocos K 3auemy:

HOBHBIC OHpe,Z[eJ'IeHI/IH n
IIOHATHSA 3allIUThI MC-
TaJJIOB OT KOPPO3HU;
OCHOBHBIC MepBI U CIIO-
CcOOBI 3aIIUTHI METAJIUIOB
OT KOpPpO3UHu

Omnpenenenre TEPMUHOB «KOPPO3HUST METAJUIOBY, KKOPPO3UOHHAS Cpeiay.
[IpsiMble 1 KOCBEHHBIE TOTEPU OT KOPPO3HH.

CKOpOCTh KOPpPO3HH.

Koppo3noHHast CTORKOCT METAIIIIOB U CIIJIABOB.

BayTpenHnue u BHenIHUE (aKTOPHI KOPPO3HH.

[Tokazarenu KOppo3uu.

[lo xakuMm npu3HaAKaM KJIacCU(DUIUPYIOT IPOIIECCH KOPPO3UH.

Kak kmaccupunupyroTcsi METOJIbI 3alIUTHl METAJUIOB OT KOPPO3HH.

Kaxkue CYIECTBYIOT METOABI BOSZIGI‘/'ICTBI/ISI Ha MCTAJIJI JJI 3alIUTHI OT KOPPO3UH.

©CoNoGaR~WDNE

Koppo3us u 3amura
METaIIoB
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10

po3umu.

11.
12.
13.
14.
15.
16.

pO3uH.

17.
18.
19.
20.

. Kakue CYIICCTBYIOT MCTO/bL BO3,I[€I>'ICTBH$I Ha Cpcay U YCIOBU: JKCIUTyaTalluu AJid 3alllUThI OT KOP-

Kakwue cymecTByroT KOMOMHHPOBAaHHBIE METO/IBI 3ALTUTHI OT KOPPO3HHU.

B yem 3akirodaercs MEXaHU3M Mpolecca XUMUIECKONH KOPPO3HH.

YTto Takoe razoBasi KOppO3usl.

KakoB MexaHu3M mpoiiecca ra3oBoil KOppo3uu

BuyTpeHnHue 1 BHEUTHHE (PaKTOPbI Fa30BOM KOPPO3HH.

KakoB MexaHu3M W CTaJi¥ OKHCIICHHS JKeJle3a U XKelle30yTIIEPOJUCTHIX CIIJIaBOB IPH ra30BOH KOp-

Kaxkoii cocraB, cTpoeHHE U CBOMCTBA OKAJIMHBI B 3aBUCUMOCTH OT TEMIIEpaTyphl HarpeBa.

Kakue cymecTByIOT METOBI 3aLIUTHl METAJUIOB OT I'a30BOM KOPPO3HUH.

Kaxkue cymiecTBytoT METOBI BO3JICHCTBUS HA METAILI JJIS 3aIIUTHI OT Ta30BOM KOPPO3UH.

Kakue cymecTBylOT MeTonbl BO3ICHCTBUS HAa Ta30BYIO CpeAy AJs 3allUThl METajula OT ra3oBOil

KOPPO3UH

21.
22.
23.
24.
25.
26.
217.
28.

KaxoBbl NpUYHMHBI U yCITIOBHUSI BOSHUKHOBEHHS SIEKTPOXUMUYECKONH KOPPO3UH.

Uro Takoe 3eKTPOIHbIE TOTEHIM Al METAJUIOB B SJIEKTPOJINTAX.

Kaxkue peakiium npoTekaroT Ipu IEKTPOXUMHUECKON KOPPO3UH.

Kunemartuka anoHOTO mpolecca Ipy 3JIEKTPOXUMUYECKONH KOPPO3HH.

KunemaTuka KaToTHOTO MpoIecca MPH AMEKTPOXUMHUUECKOH KOPPO3UH.

Kakue BHyTpeHHHE (aKTOPBI JJIEKTPOXUMHUYECKON KOPPO3UH METAIIJIOB.

Kakune BHemHue GakTophl 3IEKTPOXUMHUYECKON KOPPO3UN METAIJIOB.

Kax npoucxoauT mporiecc OKHCIEHHUS JKele3a U €ro CIUIaBOB M0 MEXaHU3MY 3JIEKTPOXUMHUYECKOM

KOPPO3HH.

29.
30.
31.
32.
33.
34.
35.

Uro Ha3biBaeTCs aTMOCHEPHOI KOppo3uek.

Kakwue cymiecTByIOT BH/IBI aTMOCHEPHON KOPPO3HH.

KakxoB Mexanmu3m atMmocepHOi KOPPO3HH.

dakTophl, BIUSIONIAE HA CKOPOCTh aTMOC(EPHON KOPPO3HH.
Uto Ha3bIBaeTCS MOA3EMHON KOPPO3UEH.

Kakue cymiecTByroT BUJIbI IOJ3EMHON KOPPO3UH.

KakoB MexaHu3M N0JI3€MHON KOPPO3HUU.
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36. Kakue CyImecTByIOT Croco0bl 3alIUTHI OT MOA3EMHON KOPPO3HH.

37. KakoB MeXaHHU3M KOPPO3HH B BOIHBIX CpeIax.

38. Kak kiaccudurmpyeTcst KOppo3usi B BOIHBIX Cpeiax.

39. KakoB MeXaHM3M KOPPO3HMHU B DIIEKTPOIMTAX, B PACTBOpPAX KHMCIOT, B paCTBOpAxX MLIENOYEH, B pac-
TBOpax COJEH.

40. KakoB MeXaHM3M KOPPO3MU B OPTaHUYECKUX CPENaX: JIEKTPONPOBOASAIIUX M HEDIEKTPOIPOBOIS-
IHX.

41. Yro Ha3bIBaETCs JIOKAIBHOW KOPPO3KEH, M KaK OHA KJIACCH(DUIIUPYETCS.

42. KakoBbl 0COOEHHOCTH M MEXAHU3M MPOLECCA JIOKAILHONU KOPPO3HHU.

43. Kak KIacCHpUIMPYIOTCS BCE METO/IbI 3AIIMTH METAIIOB OT KOPPO3MHU HA CTaHH TIPOEKTUPOBAHUS,
CTPOUTENHCTBA U HKCIUTyaTallly IIEX0B U 000pyAOBaHUSI.

44, Kakue CyIIecTBYIOT METO/IbI BO3ICHCTBHS Ha METAJLI [IPHU 3aIUTE METAIIOB OT KOPPO3HUH.

45. Kak xi1acCU(pUIMPYIOTCS 3alIUTHBIE MOKPBITHA HEOPraHWYECKOW M OPraHMYeCKOM TPHPOIBI MPH
3aIATe METAJUIOB OT KOPPO3HH.

46. B 4eMm 3aKiII04aeTcs CYIIHOCTh KATOJHOW 3alIUTHI IPH 3JIEKTPOXUMHUYECKOM 3aLINTE METAIOB OT
KOPPO3HH.

47. B 4eM 3aKiIH04YaeTcCs CyHIHOCTh aHOJHOM 3alUTHI TP DJIEKTPOXMMHUYECKOM 3al[UTE METAUIOB OT
KOPPO3HH.

48. T'me HAXOAMT MPUMEHEHHE MPOTEKTOPHAS 3alIUTA TPH SJIEKTPOXUMHYECKOM 3aIl[UTe METAIIOB OT
KOPpPO3HH

49. Kakue CylmecTBYIOT METObI BO3JEHCTBUA HAa KOPPO3HOHHYIO CPELY IIPH 3all[UTE METAILIOB OT KOP-
po3unu.

50. Kakue BemiecTna Ha3bIBAIOTCA HHIMOMTOPAMU KOPPO3UH M KaK OHHU KJIaCCU(PHUUMPYIOTCS.

51. Kakue CymecTBYIOT METO/IbI HAHECEHH METAIIMYECKUX 3AIMTHBIX MMOKPHITUM NPH 3aIlUTE METAI-
JIOB OT KOPPO3HUH.

52. Kak moarotoBUTh MOBEPXHOCTh METAILIA /IS TIOYYE€HHS KAY€CTBEHHOTO 3AIIMTHOTO MOKPHITHSL.

53. Kak ocyIecTBIseTcs IpoIece MoIydeH s 3alMTHONO METAIUIMYECKOTO TIOKPBITUS DIIEKTPOIUTHYE-
CKHM METOJIOM.

54. Kaxue CymecTBYIOT HEOPraHUYECKUE MOKPBITHS [IPU 3allIUTE METAIIOB OT KOPPO3KH, CIIOCOOBI 3a-
UIUTHL.

55. Kaxkwue CyIiecTByrOT OpraHn4eCKHe MOKPHITUS TIPH 3aIlUTe METAIUIOB OT KOPPO3KH, CIIOCOOBI 3allu-
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56. Yto mNOHMMAIOT MO KOHCEpBAIlMEH METAUIOU3ENNI TpU 3ammTe OT Koppos3uu. Kaxue
CYLIECTBYIOT CPEACTBA KOHCEPBALMU

YmeTh BEIOMpaTh Matepuan u | IIpakmuueckue 3a0anus:

MepBl ero 3amuThl, Hc- | [Ipennoxute Mepbl 3aUTH METAIUIOKOHCTPYKIMHA U METAJUTMYECKUX U3 OT:

XOJsl W3 YCIOBHHA €ro | - aTMoc(epHOH KOPPO3HH;

9KCIUTyaTallud M KOM- | - IOA3EMHON KOPPO3uH;

IJIeKca TPEIbSBISIEMBIX | - KOPPO3UH B BOAHBIX CpeJiax;

TpeOOBaHUIA; - KOPPO3UH B JIEKTPOJINTAX;

MIPOTHO3UPOBATh  KOP- | - KOPPO3HUHU B PACTBOPAX KHUCIIOT;

PO3MOHHBIE pa3pyLICHHUs | - KOPPO3UHU B pacTBOpaXx LIeI0oueH;

U BBIOMpaTh IPQEKTUB- | - KOPPO3IUH B PACTBOPAX COJIEH U T.II.

HBIE€ METOIbl 3AILUTHI

METAJIJIOU3IENUA U TeX-

HOJIOTHYECKOTO  000py-

JIOBaHHA OT KOPPO3UH
Bnagets NPAaKTUYECKUMH  HAaBBl- | 3a0anus Ha peuienue 3a0au u3 npopheccuonanvHol 06aacmu, KOMNIEKCHble 3A0aHUsL:

KaMHl  HCIIONb30BaHus | [lepeurcinTh OCHOBHBIE TEXHOIOTUYECKUE ONIEpaLiH MIPH:

(yHIaMEHTaNbHBIX 00- | - 3JEKTPOIUTHICCKOM [TUHKOBAHHH;

HIEWH)KEHEPHBIX 3HAHUH | - pochaTHpOBaHUH;

OpY H3YYEHUH OCHOB- | - OKCUAMPOBAHUH U T.II.

HBIX 3aKOHOMEPHOCTEN

mpolecca KOppo3uH, a

TaKXXe NPOEKTUPOBAHUU

TEXHOJOTHYECKUX TIpO-

[IECCOB M PEXHMOB H3-

TOTOBJICHUSI METAJION3-

JIeNIAi, B TOM YHCIIE Me-

TAJUIOU3AECIUN C 3aIuT-

HBIMU TTOKPBITHIMHU
3Hathb KJ1accU(UKALHIIO u | Ilepeuens meopemuueckux 60npocoeé K 3auemy:

CBOIICTBa METaJIOB

1. Knaccudukanys 4epHbIX METaJIJIOB.

dusnyeckue cBOMCT-
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Knaccudukanus nBeTHBIX METAJLIOB.
TemnmoBrIe CBOMCTBA METAIIIIOB.
[ITOTHOCTE ¥ TEPMHUYECKOE PACITHPCHHE.
OneKTpuyecKue CBONCTBA.

MaruuTHbIe CBOMCTBA.
X71aJI0CTOMKOCTB.

BrIHOCIUBOCTS.

M3H0COCTONKOCTS.

0. KapocroiikocTh

1. Koppo3noHnHas CTOWKOCTB

RBOONoORwWN

YmeTs

OPHUCHTUPOBATHCA B
MPaKTUYECKOM  TpUMeE-
HEHUU (m3nyeckux
CBOICTB METaJJIOB

Ilpakmuueckue 3a0anus:

IIpusecmu npakmuueckue npumepsl npUMeHeHUs 8 MeXHUKe U NPOMbIUIEHHOCIU CIe0VIOWUX CEOUCME Me-
Mannoe:

- JJIEKTPUYECKNE U MarHUTHBIE CBOWCTBA;

- BA3KOCTH M MMOBEPXHOCTHOC HATAXKCHHUE MCTAJIJIOB IIPU TEMIIEPATYPEC IJIABJICHUA

- YIPYIH€ CBOMCTBA;

- K03()(HUIIMEHT TPEHUS Pa3TUIHBIX METAIJIOB;

- TEIUIONPOBOIHOCTD

Bnanets

HaBBIKAMHU OMpEAEIICHUS
¢usnueckux u puzmko-
MEXaHUYECKHX CBOWCTB
MaTepHaoB Pa3InIHbIX
KJIacCOB

3adanun Ha pewienue 3a0ay u3 nPogheccuoHaIbHOI 001acmU, KOMHJIEKCHbLE 3A0AHUA:
Ilepeuucnums ocrnosHble H5MaAnbl MEMOOUKYU ONpedeneHuUst PUIULECKUX CEOUCHE MEMATLI08!
HcnpiTanue Ha pacTsHKeHHE.

HcnbiTanue Ha IBYXOCHOE PaCTsKEHUE.

HcnbiTanus Ha cxxatue.

UcneiTanue Ha n3rud.

HcnpiTanue Ha KpydeHHeE.

HcnbiTanus CTaHIapTHBIX 00pa3iioB Ha U3rKO.

OnpejeneHne TMHAMUYECKON TBEpAOCTH H T.JI.

NogokrwbdE

Ba MaT€puaioB

OIIK-2 - TOTOBHOCTBIO KPUTHUYECKH OC

MBICIIUBATh HAKOTJIEHHBIH OMBIT, U3MEHATH MPU HEOOXOAUMOCTH MPOHIIb CBOEH MPOPeCcCHOHANBHON AESITETbHOCTH

3HaTh

OCHOBHBIE  XapaKTepHu-
CTUKH TPOIYKTOB Hep-
HOH W IIBETHOHM MeTall-

Teopernueckre BOIIPOCHI:
1. Pounb yepHbIX MEeTALIOB B chepe uenoBeYeCKO AeITEeIbHOCTH
2. UYro Takoe 4yryH?

OcCHOBBI MeTaLTYp-
TMYECKOr0 IIPOU3-




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
JNyprum: 4yryHa, cramd, | 3. OO0r1mast cxema POM3BOICTBA YEPHBIX METAIIIOB. BOJICTBA
(heppocriaBos, amomu- | 4, OcHOBHOE pa3nu4Me 4yryHa U CTaau?
HUsA, MEIIU, HUKCIIA, 5 UYro Takoe cTajib?
MECTO IIPOM3BOACTBA Kaxkue cranennaBuiibHbIe arperaTtel MOTYT UCIOIB30BaThCA I BBIINIABKH CTaNIN?
UCPHBIX — MCTAIOB B} §  HasoBuTe WIMXTOBBIE MaTepUalbl, KOTOPBIC HCIIOIB3YIOTCS [PH BBIIUIABKE CTAIN B KUCIOPOAHOM KOH-
cepe HENOBEUECKOH | penrepe.
ACATCILHOCTH, 7.  Ha3oBuTe MIMXTOBBIE MATEPUAIIBI, KOTOPBIE MCIIONB3YIOTCS MIPH IIPOU3BOJICTBE ATOMHUHHUS, MEIU, HU-
TpeboBanus K mpodec- | pona
CHOHAIIBHON NCATCILHO- | 8 Kakue arperaThbl HCIIONB3YIOT IPU MPOM3BO/ICTBE LBETHBIX METAIIOB?
CTH PabOTHHKOB HEPHOH | 9 B yem 0cHOBHBIE OTINYHS METAIIYPTHH YEPHBIX 1 LIBETHBIX METATIOB?
MeTaJlTyprin 10. TpeGosanus K MpoheCCHOHAIBHOM IEATENBHOCTH PAOOTHUKOB YEPHOM METAILTYPIUH
YmeTh OllIEHUBAaTh (uzuko- [IpakTryeckue 3a1aHus:
MEXaHWYECKUE CBOWCTBA - OIIPEIENTUTH OKUCIIMTENBHYIO CIIOCOOHOCTB aryioMepara, conepxartero 60 % Feys, u 15 % FeO.
MaTepuajioB W TPOAYK- - ONPEIEIUTH OKUCIUTEIBHYIO CIIOCOOHOCTD OKANIMHBIL, conepxarteit 70 % Feqy, 1 73 % FeO.
TOB METAJLIyPrUYECKOro - CKOJIBKO M3BECTH, copeprkaieii 85 % CaO, morpebyercst st onvtakosanus 0,7 % Si B 300 T sxuakoro me-
MIPOM3BOJICTBA, TaJuia, €CJIM OCHOBHOCTH MITaka-3,5 ?
paboraTh ¢ nHbOpPMAIH- - Ha CKOJIBKO TIOBBICUTCSI OCHOBHOCTb LIIJTAKa, €CIH K 35 T 1utaka, coaepxkariero 43 % CaO u 13 % SiO,
et o mporeccax u arpe- | 106aBuTh 7 T u3BeCTH, coaeprkareii 87 % CaO u 2 % SiO, ?
rarax mpou3BOJICTBA;
KPUTHYECKH  OCMBICIIH-
BaThb COCTOSHHE U IMyTH
pasBUTHS METAJUTypIH-
94eCKOI0 IPOU3BOACTBA
Brnaners HaBblKaMu  paboTel | [IpakTHyeckue 3agaHus:

COBPEMEHHBIMH CPE/ICT-
BaMH HMHpOpMAIMHA B
00acTH  MeTauTypruu
YEepHBIX U IBETHBIX Me-
TaJJIOB;

criocobamu CpaBHU-
TENBbHOW OLICHKU IOKa-
3aTesel MpOU3BOJICTBA;

- B cpeJie 3JIeKTpoHHBIX Tabmuir EXcel paccunTarh HCXOMHBIH COCTAaB MIMXTHI JJISI BHIIUIABKU CTANTU B KH-
CJIOPOJTHOM KOHBEpTepe (MCXOIHBIE JaHHBIE [0 BApUAHTaM);

- CPaBHHUTH TEXHHKO-3KOHOMHUYECKHE TIOKa3aTesu padoThl JoMeHHbIX redeit Ne§ (¢ B3Y) u Ne 4 (konyc-
HOE 3arpy304HOE YCTPOMCTBO);

- ucnonb3ys naker «OnucaTenbHas CTaTUCTUKA) MPOaHaNU3upoBaTh BEIOOpKY 13 1300 mmaBok B KKII.




CmpykmypH CmpyxkmypHbiti
blll D7IeMeHm IInanupyemvie 0 5 a1eMeHm
KOMnemenyu | pesyiomamyl 00yyeHus Henourbie cpeocmea 06pazosamenbHoll
u npozpammul

KOMITBIOTEPHBIMH ~ TEX-

HOJIOTHSAMH ~ 00pabOTKH

nHpOopMaIn
3HaTh OCHOBHBIEC 3Tamnbl NO0sB- | Ilepeuens meopemuueckux 60npocos 071 NOO2OMOGKU K 3auemy:

Jenus  Metawtyprude- | 1. VcTopus HAyKH U TEXHUKHU KaK MPEIMET UCCIIET0BaHMS.

CKHUX TCXHOJIOTUi; BKIAL | 2. [lomydeHue Meau U3 Py

BEJlYIUX POCCHHCKHX M | 3, [Jomydenue GpoH3bL. BpOH30BBIIT BEK.

3apYOCHKHBIX YHEHBIX B |4 [[omyyeHue skesie3a MPAMBIM BOCCTAHOBICHHEM Py/IbL.

PasBUTHE METALIYPIAN, | 5 Koyrumprii MeTox.

CYICCTBYIOMHC B HA-~| g 17, 1vuenne GynaTHOM cTaim.

;;cl)(;l{luljsz H:II?M?VI aI;g;I;Z: 7. Tlepsble Mev:Tom,I 00pabOTKH METAJUIOB aBJICHUEM.

e 8. anenLHvLm cr1oco0 MPOM3BOICTBA CTAIH. )

B3AMOCBSI3h MEXITY 9. KpynHeiuye TeXHUIECKUE JOCTHKEHHS U BHEAPEHUE MAITMHHON TEXHUKH B IPOMBIIILICHHOCT.

MCTOPYECKHM HTAIlOM I 10. JTanamiadr, Kak BaXHEHIINM METaTyprudecKuii pecype.

npumensieMbivu  Mare- | 11.Il1aBKa MeTauia B ChIPO/lyTHBIX M KATaJIOHCKHX IOPHAX.

puanamu; goctounctpa | 12. IlITiokodheHb 1 OCMyHICKHUE TIEUH.

U Hejgoctatku Merai- | 13. Pa3paboTka Iy NIMHTOBOTO MpoIecca. Hcropus meTamnyp-

Typruudeckux npoueccos | 14. TIpokatka MeTauia B INTIOIIMIBHBIX MaIHHAX. [[0sIBJI€HIE JTMCTOMPOKATHBIX K COPTOBBIX CTAHOB T

Ha ONpEJeNeHHBIX JTa-

nax pa3BUTHS YelloBeYe-

CTBa; MPUHIMITEI BEIOOpa

KOHCTPYKIIMOHHBIX ~ Ma-

TEpHAJIOB B 3aBUCHMO-

CTH OT ocoOeHHOCTeH

OTIPEJICIEHHOTO HUCTOPU-

YECKOr'o Mepuoia
Ymets BBIIEIATE 0cOOeHHOCTH | Ilepeuens mem 0na npezenmayuu

HCTOPHUYECKOIO  pa3BHU-
THS METAJUTyPIHH CPEeau
HMCTOPUYECKOTO  pa3BU-
THs OOIIECTBA,;

- Mexanuka B [[peBHell I'penuu, OTKPBITHS U TBOPLBL.

- Jleonapno na BuHuM — ydeHBIH, XyAOKHUK, apXUTEKTODP, MBICTUTENb, HHKeHep. OCHOBHBIE TEXHUYECKHE
n3o0perenus Jleonapno na Bunun.

- Benukuit pycckuit metamnypr I1.I1.AHOCOB.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

aHAJIM3UPOBATh XOJ HC-
TOPUYECKOTO  Pa3BUTHUSA
obmmiecTBa W IMpPUMEHE-
HUS METaJUTyprU4ecKux
TEXHOJIOTHI; Ha OCHOBE
aHanu3a HAay4HOU JIUTe-
paTypsl CaMOCTOSATEIBLHO
OTIpeIeTATh YpOBEHBb
pasBUTHS  METaJUIypIu-
YECKOM OTpaciu Ha 3Ta-
Max HCTOPUYECKOTO paz-
BUTHUS;, apryMEHTHPOBa-
HO [IOKa3bIBaTh JIOCTO-
WHCTBA U HEAOCTAaTKH
METAJIJIOB U CIIJIaBOB Ha
JTanax HMCTOPHYECKOTO
pa3BUTHS YEJIOBEYECTBA

- UsBectHBIi pycckuii MmeTayurypr [1.M.O0OyxoB.

- ’Kuznb u nesrenpHoCcTh [|.K.UepHoBa — ocHOBatens Meramutorpaduu.

- A.A. baifkoB — ocHOBaTe b COBPEMEHHOW TEOPHH METAILTYPTHUECKUX TTPOIECCOB.

- I'.B. KypitoMOB — 0CHOBaTeNlb COBPEMEHHOU TEOPUU MAPTEHCUTHBIX MPEBPAIICHUM B CTAU

Bnaners

OCHOBHBIMH METOJaMH
aHaJIu3a HAy4yHOH JuTe-
paTypsl B o0iacTé HcC-
TOPHUU METAJUTYPIHUU;
po(hecCUOHATBHBIM
SI3BIKOM B 00JIaCTH HC-
TOPHUU METAJUTYPIUU
MIPaKTUIECKUMH HaBBI-
KaM{ CaMOCTOATENbHON
pa3paboOTKu M UCHONb-
30BaHUS Hay4HO-
TEXHUYECKOH  JuTepa-
TYpHI B 00JIACTH METal-
JIypruu

Ilepeuens 3a0anuii kK cemunapam:
Poccuiickue ydeHblie B 00J1aCTH MaTepUaIOBEICHHS.
Hanpasnenus ncciiegoBannii MaTepualoBeICHHUS.
[Ipuemsr oboramieHnst OOIOTHBIX PY/I.
YHUKaIBHOCTh PYCCKOW METaJLIyprUu.
ITrokoeHBI M OCMYHJICKUE TIEUH.
«KaranoHckuii» ropH




CmpykmypH CmpyxkmypHbiti
blll D7IeMeHm IInanupyemvie 0 5 a1eMeHm
KOMnemenyu | pesyiomamyl 00yyeHus Henourbie cpeocmea 06pazosamenbHoll
u npozpammul

3HaTh OCHOBHBIE 3Talbl Pa3BH- Ilepeuens meopemuueckux 60npocoe 011 NOO20MOEKU K 3a4eny:

THsI TCXHUKH M TEXHOJO- | 1. Pob HayKH U TEXHUKH B Pa3BUTUH 001IecTBa. MICTOPHS HAYKH U TEXHUKHU KaK MPEIMET UCCIICTOBAHMUSI.

THif; OCOOCHHOCTH BO3-|2, IIpoTOHAYYHBIE 3HAHHS TEPBBIX IIHBUIH3AIIMIA.

HUKHOBCHMA M PAsBUTIA | 3, OOmiue Npu3HaKK aHTHYHOM HAYKH.

TCXHHUKH M TCXHOJOTHH | 4 Hayunple 3nanus Ha JIpesneM Bocroke. Hayunsie 3nanus Kuras. Hayunble 3nanus Mnauu.

B PasiMIHBIC TCPHOIB | 5 Ounocodus ecrectBozHanus B pesneii ['perun.

HCTOpHg eCKOFO‘ PasBU-| 6 \lexamuka B JlpeBHeil [pewtun, OTKPBITHS H TBOPLIBL.

:sze 262;2:;33;4 ;‘;ﬁ:ﬁ: 7. OCHOBHBIE IPEJICTABICHHUS JIPEBHUX TPEKOB O CTPOSHUH 3eMIIN U BeelleHHO.

TS TEXHIKIL 8. Dmoxa Bo3poxeHus, o01as XapaKTepUCTUKA ¥ €CTECTBEHHO-HAYYHBIE JTOCTHKEHHUS.

B3ANMOCESI3E MEXITY ?_O . i\/I[’a:sBI/ITI/Ie Te))((zlxﬁm B XVI—XVII BB.

BUTHEM tpa u | 10. . Mexanuka B B.

%i)BHel\f paggizl Taex_ 11. 3aposxieHne 3IEMEHTOB MATMHHON TEXHUKH

HYIKH; HarpasieHns pas- | 12. VICTopust yTBepykIeHus BTOPOTO Havana TepPMOIHHAMHIKH

BUTHA TexHUKH u Tex- | 13. Kpynueiinine TeXHUUeCKHE TOCTHKEHNS M BHEPEHUE MAIIMHHONW TEXHUKU B TIPOMBILIJIEHHOCTb.

HoJOTHi Ha coBpeMmeH- | 14. Hayunas peBosormst Havana 20-ro Beka.

HOM J3TaIre 15. Kpynneiimue u3o6pererus XX B. U JMHAMHUKA Pa3BUTHS OTACIBHBIX THIIOB TEXHUYECKUX OOBEKTOB. MCTOpHA TCXHHKH

16. CoBpeMeHHbIE KOHIIETIMU TPOMCXOXKICHHUSI )KH3HH M 3BOJIONNH OGHochepbl 3emin.

YmMeTb MOJIb30BATECSI  COBpE- Ilepeuens mem 0 npesenmayuu

MEHHOM HAay4HOH JUTe-
patypoii s oborarie-
HUS 3HAHUSIMH B 0o0Jac-
TH WCTOPHH TEXHUKH;
BBIIEIATE OCOOEHHOCTH
pa3sBUTHS TEXHUKH Ha
Pa3NUYHBIX dTamnax Hc-
TOPUYECKOTO Pa3BUTHS;
MOJIB30BATHCS TEPMHUHO-
morueil B obnactu 00-
MIETEXHUYECKUX JTUCIIH-
TUINH;

aHAJTM3UPOBATh YPOBEHb

— Apuctorens. XXu3Hb 1 HaydHas NEATEIBHOCTD.

— Apxumern. )Ku3Hp 1 Hay4Has AeSITeIbHOCTb.

— EBxiun. )Kuznb 1 HaydHas JESTEIHHOCTS.

— Ilronemeii. )Ku3zHb u Hay4Has N€ATEIbHOCTD.

— JleoHapao aa Bunun — y4eHbli, XyJOKHUK, apXUTEKTOP, MBICIIUTEINb, UHAKEHED.
— OcHoBHBIE TexHUYECKHEe n300peTerns Jleonapao na Buaun.

— Tamuneo Namuneit. Ero 6uorpadusi.

— Xpuctnan ['roiirenc — m3o0peratens u ontuk. [Ipuniun [rolreHca — OTKpbBITHE, MOJEPHUA3ALINSA,

COBPEMEHHOE HCIIOJIb30BAHUE.
— Huxkonait KonepHuk u ero cucreMma MUpPO3/IaHMUsL.
— JIxxopnano bpyHo: 6uorpadus, MUPOBO33pEHHE, MECTO B UCTOPUN HAYKH.
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blll DJIeMeHm
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u

Inanupyemvie
pe3yibmamyl 00yyeHUs
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91eMeHm
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pa3BUTHS TEXHUKH Ha
Pa3NMYHBIX dTamnax Mc-
TOPUYECKOTO  Pa3BUTUSA
o0IIecTBa; apryMeHTH-
pPOBaHO JIOKa3bIBaTh
JNOCTIDKCHHE  Ompeze-
JICHHOTO YPOBHS DPa3BU-
TUA TCXHUKU B OIIPCAC-
JICHHBIII HMCTOPUYECKUI
TIepPHO pa3BUTHUS O0IIIe-
CTBa

Bnanets

OCHOBHBIMH MCETOJaMU
aHalii3a Hay4YHOU JIuTe-
paTypsl B o0iacTé HC-
TOPUH METAJUTYpPIruy;
podhecCUOHATBHBIM
SI3BIKOM B 00JacTH WcC-
TOPUU TEXHUKHU;
MPAKTUYECCKMMU HAaBBI-
KaMH CaMOCTOSITEITbHON
pa3paboTKu W UCHONb-
30BaHUA Hay4HO-
TEXHUYECKON  JuTepa-
TYpBI B OOJIACTH TE€XHH-
KN

Ilepeuens 3a0anuil Kk cemunapam:

OCHOBHBI€ TTOHATHS ¥ 3aKOHOMEPHOCTH Pa3BUTHS TEXHUKH.
Cucrema «4e0BEK — TEXHUKaY.

TexHWKa 1 HHXKEHED.

NHxeHepHas NeSITENIbHOCTD.
BinsiHve HaykH 1 y4EHBIX Ha Pa3BUTHE TEXHUKU

3Harte

TpeOOBaHUS K TMOATO-
TOBKE OTYeTa IO TIpaK-
THKE COIJIaCHO YTBEp-
XKACHHBIM (hopMam

IIpuembl 006pabOTKH U CHUCTEMATH3AIMK (PAKTHYSCKOTO U JIMTEPATYPHOTO MaTepuaja

VYmeTh

COCTAaBJISITh
MIPaKTHKE

OTYeT 110

CocTaBnaTh ¥ MUCATh OTYET 1O y4eOHOM - 03HAKOMUTENIbHOM MPaKTHKE.
Pa30Ouparbcst B TEOpETHYECKHX BOIPOCaX M30paHHOW TEMBI, CAMOCTOSTENFHO MPOAHATN3NPOBATh MpaKTHUe-

CKHM Marepual, pa3o6paTL 1 000CHOBATH MPAKTHUYCCKUC TTPCATIOKCHUA

YyebOHas - 03HAKO-
MUTENbHAS MIPaKTUKA




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
Bnanets MpaBUIaMU TOJATOTOBKU
YCTaHOBJICHHOW oT4YeT- | [I[pueMamu coCTaBIICHUS 1 HAITUCAHMS OTYETA 110 YYCOHOM - 03HAKOMHTEIBHOMN MPAKTUKE:
HOCTH TI0 YTBEPXICH- | OTPa3uTh MaTEpHal 10 COHOBHBIM nofpasneneHusm [TAO «MMK»
HBIM (popMaM
3Hath TpeOOBaHUS K TIOATO- VueGHast - NpaKTHKa
TOBKE OTYeTa IO IIpaK-
P [TpaBua 00pabOTKH U cHUCTEMAaTH3aUK PaKTUIECKOTO U JINTEPATypHOIO MaTepuana IO TIOJTYYCHUIO MEP-
THKE COTJIACHO YTBEp-
BHYHBIX MPOdeccro-
XKJIEHHBIM (hopmam o
> HaJbHBIX YMEHUU U
YMeThb COCTaBNIATh  OTYET 1O | COCTABIATH U MHCATh OTYET MO YUEOHOM - MPAKTUKE MO MOTYYSHHUIO EPBUYHBIX MPOPECCUOHANTBHBIX HABBIKOB. B TOM. 1HC
IIPaKTHKE YMEHHI U HaBBIKOB, B TOM YHMCJIE IEPBUYHBIX YMEHUI U HaBBIKOB HAYYHO-UCCIIEIOBATEIIbCKOM Jes- ’
Jie IEpBUYHBIX YMe-
TEJTLHOCTHU N
HUU U HABBIKOB Ha-
Bnanets MpaBWJiaMu MOArOTOBKH | [IpaBuiaamu 00pabOTKH M CUCTEMATHU3alUU (haKTUIECKOTO U JIUTEPaTyPHOTO MaTepuara. HO
yCTaHOBJIEHHOH oTueT- | ComepikaHne OTYeTa ONpeAesaeTCs HHANBUIYaTbHBIM 3aJaHIEeM, BEIITAHHBIM PYKOBOTUTENIEM PAKTHKH. ya .
HOCTH TI0 YTBEpXAeH- | Pa300op TeopeTnyeckux BOMpocax M30pPaHHON TeMbI, CAMOCTOATEIBHBIN aHAIN3 MPAKTHYECKOr0 MaTepuana, HCCIeN0BATEIECKOT
JIEATEIIbHOCTHU

HBIM (hopMaM

000CHOBATh MMPAKTUYCCKUEC MPEAJIOKCHUSA

OIIK-3 - ciocoGHOCTBIO OCO3HABATH COLUAIBHYIO 3HAYMMOCTh CBOEH OyayIiel npodeccuu

3HaTh

OCHOBHBIE OIPEeIEICHHS
U TOHATHA, HCIOJIb3YyC-
MBIC B METaJIITyprun
YEPHBIX U IBETHBIX Me-
TaJUIOB;

MECTO NPOU3BO/ICTBA
METaIJIOB B cdepe ue-
JIOBEYECKOH e TeIBHO-
CTHu

TeOpeTI/I‘ICCKPIC BOIIPOCHI:

1 OO0rmast cxema POM3BOJICTBA YEPHBIX METAIIIOB.

2.  XuMHYECKHil COCTaB KENEe3HbIX pyl. TpeOOBaHMS K KA4eCTBY XKEJIE3HBIX PyJ M HEOOXOIUMOCTD MOJI-
TOTOBKH UX K JJOMCHHOM TITaBKE.

3. Twumel xkene3HbIX Py 10 pynoodpaszyronieMy Muaepainy. OCHOBHbIE MECTOPOXKICHHS KEJE3HBIX PY/I.

4. Dr0CH JIOMEHHOH TIIaBKH, TEXHOT€HHOE ChIPhE.

5. Crioco6b! TOATOTOBKY PyA K TOMEHHOH miaBke. HazHaueHwne M XxapakTeprCTHKa CIIOCOO0OB OKYCKOBa-
HUSI KeJIe30pyJHBIX MaTepHUaoB.

6. CyIHOCTH ariioMepanoHHOTO MpoLecca.

7. [IpssMoe m xKocBeHHOE BoccTaHOBIeHHE OKCcHUIOB. OcobennocTH. [lokazarenn. CpaBHEHHE TPSIMOTO H
KOCBEHHOTO BOCCTaHOBJICHUSI.

8.  BoccraHoBieHue KpeMHHUS, MapTaHIla, BAHA NS U THTaHA B IOMEHHOM MEYH.

9. O6pa3zoBaHue 4yryHa B JIOMEHHOH 1e4r. BUibl 4yTyHOB, BHIIIABIISIEMBIX B IOMEHHBIX MeUax.

10. [IlInakooOpa3oBaHue B JOMEHHOW meyd. [lepBHYHBIN, NPOMEKYTOUYHBIN, KOHeuHbIH mnutak. Cocras

OcHOBBI METAILTYpP-
TUYECKOTr0 IIPOU3-
BOJICTBA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
KOHEYHOTO [uIaka. TpeOoBaHMs K IIJTaKaM.
11. Tloenenue u GanaHc cepbl B JOMEHHO# nieun. BHenoMeHHas gecynbdyparys yyryHa.
12.  OcHoBHbIE yTH U CIIOCOOBI CHIDKEHHUSI PACcX0/1a KOKCa TPH BIIUIABKE YyTyHA.
13. OOGuiee ycTpOHCTBO U COCTAB KOMILUIEKCA JOMEHHOM TIEUH.
14. Beimyck u ybopka MpoayKTOB IUIaBKH. JINTEHHBIN JBOP.
15.  Bujsl cTa)v IO CTENCHU PACKUCICHHOCTH
16. Yro Ha3bIBAETCS PACKUCIICHUEM CTaIH?
17. Kakue MaTepuanpl Ha3bIBAIOTCS METAIUTMYECKOM IIIMXTON?
18. Kakue mMaTepraipl Ha3bIBAIOTCS HEMETAJUTMYECKON IITMXTON?
19. U3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICTIIIaBUIIbHBIN MIIaK?
20.  YTto Ha3pIBaeTCS OCHOBHOCTHIO LILIAKA?
21. Kak Ha3bpIBaeTCs CTAIh C PA3IMYHON CTETIEHBIO JIETUPOBAHHUS?
22. Kakwue cranemiaBiIbHbIC arperaTbl MOTYT UCIIOJIb30BAThCS ISl BBITIIABKH CTaU?
23. Hapucyiite cxemy npoduiis KHCIOPOJHOTO KOHBEpTEpa.
24. Ha3oBuTe MIMXTOBBIE MaTepHaIIbl, KOTOPBIE UCIOIB3YIOTCS IIPH BRIIUIABKE CTAJIHM B KUCIOPOJHOM KOH-
BEpTepeE.
25. Kaxkwue n3BecTHBI pa3HOBUIHOCTH KOBIIEBOI 00pabOTKH cTann?
26. llepeuncnute ocHOBHBIE pazHoBHAHOCTH MHJI3.
27. Tlouemy omna u3 pazHoBugHOcTelt MHJI3 Ha3kiBaeTcs paguansHOii?
28. Kakue npeumyliecTBa MMeET HENPEPHIBHAS pa3iMBKa CTAJIH MEPe/I PA3IUBKON B H3JI0KHHIIBI?
YMetb KpPUTHYECKH OcMbICiU- | [IpakTHueckue 3amaHus:
BaTh cocTosiHue W myTH | 1. [Tyt nosbimenus 3¢ dpekTuBHOCTH paboThl JOMEHHOU mevn?
pasButus Metayurypru- | 2. Untencudukauuns seituiaBku cranu B JCIT u JCA?
YECKOTO MPON3BOJCTBA
Bnanets uapopmanmei o ceippe- | I[IpakTrueckue 3amaHus:
BBIX M TEXHHUYECKuX Oa-| 1. XUMHUUYECKUH COCTaB >KeJIE3HBIX pyl. TpeOoBaHMs K KaUeCTBY JKENE3HBIX Py U HEOOXOIMMOCTb ITOArOTOB-
3aX METALTYPrHYecKoro | KU UX K JIOMEHHOM IJIaBKE;
TIPOU3BOJICTBA; 2. TwITe 5K€Ne3HBIX Py IO pyaoo0pa3zyromeMy MuHepany. OCHOBHBIE MECTOPOKICHHS JKEIE3HBIX PY/I.
HaBbIKAMH TOWCKA Hayd- | 3. DT0CH! TOMEHHOH TUIABKH, TEXHOTEHHOE CHIPHE.
HOM M TEeXHUYECKOW WH-| 4. HazoBute mmxToBble MaTepHalibl, KOTOPbIE UCIIOJIB3YIOTCS IPH BEIIJIABKE CTAJIN B KUCJIOPOJHOM KOH-
(dopmaruu o HampaBie- | BepTepe.
HUIO «MeTtamtyprus 5. J1g 9ero ucnosp3yeTcs W3BECTh B KUCIOPOAHO-KOHBEPTEPHOM Iporiecce?




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemvie 971eMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammol

3Hath Ponp wMertammyprum B

pa3BUTHH OOILECTBa U

SKOHOMHUKH CTpaHbl, pe-

ruoHa u ropona. Cospe- | Teopemuueckue 6onpocoi:

MEeHHOe cocTosiHHue Me- | 1. Ponb U 3HaueHue MeTaTypruu B 00IIeCTBe.

TaJUTyprudeckoil otpac- | 2. Pa3sutne metamnypruu B Poccun u 3a pyoexom.

mu. Ilpobnemsl u mep- | 3. UepHble U IBETHBIC METAIUTBI, MX 3HAYEHUE B PA3BUTHH MPOU3BOJICTBA M KU3HEACATEIHLHOCTH JIFOICH.

CIIEKTHUBHI pa3BUTUA Me- | 4. OCHOBHBIE METAILTYPrUYECKHUE MPOIIECCHI.

TAJUIyprud Topoja, pe-

THOHA, CTPaHbl U 3apy-

OCKbI.
YnMmeTs Oco3HaBaTh  colUalb-

HYI0 3HAYUMOCTb TpO- | [Ipakmuueckue 3a0aHus:

theccun Metasutypra. | [IoarotToBka AOKIaJ0B-NIPE3EHTALMM Ha MIPEAJI0KEHHBIE WA CAMOCTOSITEIbHbIE TEMATUKHU.

Beigenste cBo€ mouo- | [ToAroroBka JOKIa0B-IIPE3EHTAMIA U KPATKMX COOOIEHUH, PACKPBIBAIOIIMX COLMAIBHYIO 3HAYMMOCTh Ipo- | BBenenue B Hanpas-

KEHUE Cpeln JAPYrux | peccur METaulypra; MOJIOKEeHHEe MEeTaTypra Cpely APYrux npodeccHii; BO3MOKHOCTh U3MEHEHUs pouIid | JeHue

mpocdeccuit. V3MeHATH | cBoeii paboTHI B mporiecce nmpodeccCnoHanbHON AeSITeIbHOCTH.

npoduik cBoel padoTel | OOCykIeHHEe POSI M 3HAUSHUs] METAJUTyprHH B OOIIECTBE; pa3BUTHS MeTauryprun B Poccun u 3a pyOexom;

B nporiecce | 3HaYeHUs1 YEPHBIX M IIBETHBIX METAIOB B Pa3BUTHH MPOU3BOJICTBA U KHU3HEESTEINbHOCTH JIFOJIEH; 0COOCHHO-

npoeccnoHaIbHON CTel OCHOBHBIX METAJULyPrUYECKUX IPOLECCOB.

JIESTEIbHOCTH.
Bnagets Wudopmarueit o ceipbe-

BBIX U TEXHHYECKHX Oa-

3ax Mertamurypruuyeckoro | [Ipaktuueckue 3ananus:

MIPOU3BOCTBA. [lonroToBka 1OKJIQAOB-TIPE3CHTAIMI M KPATKUX COOOIIEHUH, coaepKaliux HHPOPMAIHIO O CHIPHEBBIX U TEX-

Hasbixkamu MOVCKA | HUYECKUX 0a3ax MeTaJUTypru4ecKoro MpON3BOICTBA.

Hay4JyHOU u TexHu4eckol | [lonck HaydHOH M TexHMYeCKoW MH(GOPMAIMH 10 HampaBIeHHI0 «MeTauryprush» (B paMKax COTJIACOBAaHHBIX

nHpOpPMaLUH 10 | 3aaHui).

HaIIpaBJIEHUIO

«MeTtamtyprus».
3HaTh Poner  cnenmansHOCTH | Teopemuueckue 6onpocsi:

«O06paboTKa METaIOB U

1. Ponb u 3HaucHUE CIICIUaJIbHOCTHU «O6pa60TI<a MCETAJJIOB U CIIJIaBOB JaBJICHHUCM) B 06]J_ICCTBC.

BBenenue B crenu-




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
CIUIaBOB JaBjieHUEeM» B | 2. PazButre cneunansHocTH «O0paboTKa METAJUIOB U CIIJIaBOB AaBieHHEeM» B Poccuu u 3a pyOexxoMm. aJIbHOCTD
pa3BuTun oOmecTBa U | 3. UepHble U IIBETHBIC METAILIBI, UX 3HAYCHUE B PAa3BUTHH MTPOU3BOJCTBA U KU3IHEACATEIBHOCTH JIIOACH.
9KOHOMMKH CTpaHbl, pe- | 4. OCHOBHbIE METAIIyPrHUECKHE MPOLIECCHI.
ruona u ropoga. Cospe-
MEHHOE COCTOSHHE Me-
TAJUTyprHYECKOd oTpac-
mu. Ilpobnemsl u mep-
CTHIEKTHUBBI Pa3BHTHUSI Me-
TAIyprud ropoja, pe-
THOHA, CTpaHbl M 3apy-
OeXKbsl.
Ymethb Oco3HaBaTh  colMalb- | [I[pakmuuecKkue 3a0anus:
HyI0 3Ha4yUMOCTh IIpo- | [loaroroBka 1okmagoB-pe3eHTalnil Ha MIpeI0kKEeHHbIE UM CaMOCTOSTeNbHbIE TEMATHKH.
¢eccuit mertammyprude- | [lonroToBka HOKJIaIOB-IIPE3CHTALMHA U KPATKUX COOOLICHUH, PACKPBIBAIOIINX COLHUAIBHYIO 3HAYUMOCTh IPO-
CKOW  cIenuaibHOCTH. | peccrii MEeTaTypru4ecKoi CHeNUaNbHOCTH; TOJIOKEHHE CIICUATUCTOB 10 00paboTKe METAIOB JaBJICHHEM
Beienars cBo€ mono- | cpenu Apyrux npodeccHii; BO3MOXKHOCTh H3MEHEHHS TPOQHIIs CBOSH paboTHI B Iporiecce NpodhecCHOHaIbHOM
KEHWE Cpeid JAPYIHX | IesITeIbHOCTH.
npodeccuii. M3mensats | O6CykIeHHE POJIM U 3HAYEeHUs crienquaibHocTH «O0paboTka METaIOB U CIIABOB JIaBJICHUEM» B OOIIECTBE;
npoduiie cBOeH paboTHI | pa3BUTHA crienuanbHOCTH «O0paboTka METAIJIOB | CIIJIABOB JIaBlIeHHeM» B Poccun U 3a pyOexoM; 3HAUYEHUS
B mpouecce nmpodeccuo- | 4EPHBIX U LUBETHBIX METAJUIOB B Pa3sBUTHUHU MPOM3BOJCTBA M JKU3HEAEATEIBLHOCTH JIIOACH; OCOOEHHOCTEH Oc-
HAJIBHON ICATEbHOCTH. | HOBHBIX METAJUTyPTHUYECKUX MPOLIECCOB.
Bnagets Wudopmarueit o ceipbe-
BBIX M TEXHHYECKUX Oa-
3ax MeTtayuryprudeckoro | [Ipaktudeckue 3apaHust:
MIPOU3BO/CTBA. [lonroToBka 1OKJIQAOB-TIPE3CHTAIMI M KPATKUX COOOIIEHUH, coaepKalux HHPOPMAIHIO O CHIPbEBBIX U TEX-
HaBpikamu MOVCKA | HUYECKUX 0a3ax MeTaJUTypru4ecKoro MpON3BOICTBA.
Hay4YHOU 1 TexHu4yeckol | [Torck Hay4HOW M TeXHHYeCKOH MH(POPMAIMH 110 METAILTyPrUYeCKON CIIEeIaTbHOCTH (B paMKax COTJIACOBaH-
nHpOpPMaLUH 1O | HBIX 3aJaHui).
METaJULypru4eCcKoi
CHEIMAITbHOCTH.
3HaTh cBolicTBa ™  obnactu | MaTepuain SKCKypCHid Ha MPEATPHUSTHS:
. . VYuebHas - 03HaKO-
npuMeHeHus:  Mmatepua- | - [IIAO «MarHutoropckuii MeTaJuryprudeckuii KOMOMHATY;




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

JIOB B MCTAJU1ypruu, B
T.4. HAaHOMATCpHAJIOB H
HaHOCHCTCM

- OAO «MarHuToropcKuii METH3HO-KaTHOPOBOYHBIN 3aBO» U JIP.

YMeTh

CaMOCTOATEIBHO  OIpe-
JIeNIATh C UCTIONb30BaHU-
€M HayYHO-TEXHUYECKOU
JUTEpPaTypsl  YPOBEHb
TEXHUKH, UCTIOJIb3yEMOI
B IIpolieccax MeTauIyp-
THH ¥ MaTepuanooopa-
00TKH

OO6pabaTbIBaTh MaTepHal, OITYYESHHBIH HA SKCKYPCUSIX Ha IPEANPHUSITHS:
- [TIAO «MarHuToropckuii MeTaJUTypruuecKiii KOMOHUHATY;
- OAO «MarHuTOropcKuil METH3HO-KATHOPOBOYHBIN 3aBO» U Ip.

Bimanets

TEOPETUUECKUMHU  3Ha-
HUSIMH B 00jacTH Me-
TAUIYprHUH, a TaKxKe
NPAaKTUYECKUMHU  HAaBBbI-
KaMHd CaMOCTOSTCIHHOM
pa3paboOTKH U HUCHOJb-
30BaHUSA Hay4HO-
TEXHUYECKON JIUTEpaTy-

pbL

I[IpaBrIaMu COCTAaBJICHHUSI M HAIMCAHUSI OTYETa 110 YUEOHOM - 03HAKOMHUTENbHON MPaKTHKE.
HOI[FOTOBKa OTUYCTa CaMOCTOATCIILHO IO PYKOBOACTBOM MPEHIOAaBaTECIIA

MUTCJIbHAA MMPaKTUKa

3HaTh

cBoiicTBAa H  obOiactu
NPUMEHCHUSI  MaTepHa-
JIOB B METaJUlypruu, B
T.4. HAHOMATEPHAIOB M
HAHOCHUCTEM

Martepuai SKCKypCHid Ha MPEANPHSITHS:
-0O00 «CnenmanbHble TEXHOJIOTHH),
- 000 «Tepmonedopm» u ap.

YMeTh

CaMOCTOSITENIBHO ~ OIpe-
JIENATh C UCTIOIh30BAHU-
€M Hay4HO-TEXHUYECKOMN
JUTEPATypsl  YPOBEHb
TEXHUKH, UCII0JIb3YyEMOH
B TIpoIleccax MeTauIyp-
MM ¥ MaTepuaoodpa-

OO6pabatbIBaTh MaTepHal, MOMTydYEeHHBIN Ha SKCKYPCHIX HA MPEITPHATHSA:
-O00 «CnenuanbpHbIE TEXHOJIOTHIY,
- 000 «Tepmounedopm» u 1p.

VYuyebHas - MpaKkTHKa
0 TIOJTYYECHHUIO TIep-
BUYHBIX IIpodeccuo-
HaJIbHBIX YMEHUU U
HaBBIKOB, B TOM YHC-
Jie TIEPBUYHBIX YMeE-
HUI 1 HaBBIKOB Ha-
Y4YHO-
HCCIIEN0BATEIbCKON
JeSITeTTHHOCTH




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

00TKH
Bnaners TEOPETUYECKUMH  3Ha-

HUSIMM B 00JacTu Me-

TAIUTyprun, a  Takke | |[PABHIIAMH COCTABJICHHUS M HAMCAHUS OTYETA 110 y4eOHOMN - NMPAKTUKE 110 MONYICHHUIO IIEPBUYHBIX IIPodec-

IPAKTHYECKMMH  HaBbI- | CHOHAILHBIX yMEHUH ¥ HABBIKOB, B TOM YHCJIC IEPBUYHBIX yMEHNN ¥ HABBIKOB HAYYHO-UCCIIEA0BATENBCKOM

KaMH CaMOCTOSITETIbHON | ACATEIBHOCTH.

pa3paboOTKH M MCIIONb- Pazbop Teoperniecknx BOMPOCOB M30pPaHHOI TeMBI, aHAIN3 MMPAKTHIECKOTO MaTepuaa, pa3odop u 000cHOBa-

30BaHHUS HAYYHO- | HUE MIPAKTHYECKUX MPEATIOKCHUN

TEXHUYECKON JHTEepaTy-

pHl
OIIK-4 - TOTOBHOCTBIO COUETaTh TEOPUIO U MIPAKTUKY ISl pEIICHHS] MH)KEHEPHBIX 3314
3HaTh OCHOBHBIC  TIOJNOXEHUS | Teopemuueckue 60npocwyl 01s IK3AMeEHA

TEOpPUH TPEZIENoB U He- | 1. dyukmus. CriocoOsl 3aganust. O0macts onpezenehus. OCHOBHbBIE 3IeMEHTapHbIe (PYHKIINH, UX CBOWCTBA,

MPephIBBIX  (PYHKIHH, rpaduK.

rpaduku OCHOBHBIX | 2. [Ipenen pynkuuu B Touke. [Ipenen Gpynkuun B 6eckoHeuHOCTH. OTHOCTOPOHHHE TPEIEITBL.

SJICMCHTAPHBIX byHK- | 3. Beckoneuro Manbie u GeckoHeuHO GOMbIIME (QYHKLMH, CBA3b MEKIY HUMU. CBOHCTBA GECKOHEUHO MAJIBIX

LU 1 UX CBOICTBa, OC- byHKumit

HOBBI  HHCIICHHOTO P~ | 4 Teopemsl o mpesenax. PackpbITHE HEONpeIeIeHHOCTEIH.

LICHUS TPaHCLEHIIEHT-

9 5. 3amevaTesbHbBIE TPEIEIBL.
HBIX YpaBHEHHUH; .
6. CpaBHeHne OECKOHEYHO MaNbIX (PYHKIMH. DKBUBAIECHTHbLIE OECKOHEYHO MaJjible (PYHKIIMU U OCHOBHBIE
OCHOBHBIE TEOPEMBI MaremaTtuka

muddepeHInanTbHOTO |
WHTETPAIBHOTO  HCYHC-
JeHns (PYHKIMH OTHOM
W HECKOJBKUX TMEpEeMeH-
HBIX, MeToabl nudde-
PEHLIMAIBHOTO  MCYHC-
JEHHUsT  WCCIICIOBAHUS
(hyHKIIMI, OCHOBBI YHC-
JICHHBIX METOJIOB BBI-

TeopeMbl 0 HUX. [IpuMeHeHne K BBIYHCICHUIO TIPEJIEIIOB.

7. HenpepsiBHOCTH QyHKIMH B TOUKe. TOUKH paspbiBa U UX KiIacCH()UKAIHS.

8. OcHoBHBIE TeOpEeMBI 0 HENPEPHIBHBIX GyHKIUsIX. CBONCTBA (YHKIINIA HETPEPHIBHBIX HA OTPE3KE.

9. IpousBoxaHas HYHKIHMH, €€ TEOMETPHIECKHUIA 1 (PUIMIECKUI CMBICIL.

10. YpaBHeHus kacaresibHOM U HOpMaIK K KpuBoi. JludpepeHipyeMocTs PyHKIUK B TOYKE.

11.TIpousBo/Has CyMMbI, pa3HOCTH, IPOU3BEEHHS, YaCTHOTrO (QyHKIWiL. [IpOon3BoIHAS CIIOXKHON U 00paTHOM
byHKIUA.

12. ludpdepenunpoBanre HEABHBIX U MAPAMETPUIECKH 3aJaHHBIX (GyHKIMiA. Jlorapudmudeckoe
JuddepeHInpoBaHue.




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

YHCJIEHUS]  OIpeNeNeH-
HBIX UHTETPAJIOB;
OCHOBHBIE THIIBI OOBIK-
HOBEHHBIX  Juddepen-
LMANbHBIX yYpaBHEHUH U
METOJIbI UX PEILEHUS;
OCHOBHBIE TIOHATHUSA TEO-
pHUU BEPOSITHOCTEN U
MaTeMaTHYECKOM CTaTH-
CTHKH

13. TIpou3Bo/IHBIE BBICIINX HOPSIIKOB.

14. Tudpdepenmman pyuxumu. 'eomerpudeckuii cmpicn auddepenimana. OCHOBHBIE TEOPEMBI O
maddepeHnmnanax.

15.TIpumenenue nuddepenimana K TpuOIMKESHHBIM BBIYUCICHHSM.

16.OcHoBHBIE TeOpeMBI UM GepeHIHaIbHOr0 neuncaenus: Pous, Jlarparmka u Ko,

17.TIpasuno Jlonurans.

18. Ycnosus MmonotouHOCTH (QyHKIMA. DKCTpeMyMbl GyHKIMIA. He00X0AMMOE 1 10CTATOUHOE YCIOBUS DKC-
TpeMyMa (YHKIIHH.

19. HaubGounblnee ¥ HauMeHbIlEe 3HaYCHNS (DYHKIIUHK Ha OTPE3KE.

20.Beinyknocts rpaduka ¢pysknun. Toukn nepernoa. Heo6xoammoe 1 10CTaTouHOE YCIOBUS TOUEK MEPErt-
oa.

21. Acumntotsl rpaduka HYHKIHH.

22. TlepsooGpasHas. HeonpeeneHHbIN HHTETPA U €10 CBOMcTBa. Tabuiia OCHOBHBIX MHTEIPAJIOB.

23. OCHOBHBIE METO/IbI HHTETPUPOBAHMS: 3AMEHA [IEPEMEHHOM ¥ MHTETPUPOBAHUE TI0 YACTSIM.

24. ViuterpupoBaHue paliuoOHaIbHbIX (yHKIIUA.

25. UHTerpupoBaHie TPUTOHOMETPHIECKUX (YHKIIHIA.

26. VHTerpupoBanue HPpalMOHAIbHBIX (QYHKIHIA.

27. OnpeieneHHBIN UHTErPal KaK Mpe/IeN HHTerPaibHOM CyMMBI, €T0 CBOMCTBA.

28. ®opmyna Hetotona — Jleiibuuna. OCHOBHbIE CBOMCTBA ONPEIEIEHHOTO HHTErpaia.

29. BelunciieHne  ONpPEICNIEHHOr0  MHTerpaja (3aMeHa IIEPeMEHHOW, WHTErPUPOBAHHE
HHTerpupoBaHne YETHBIX U HEYETHBIX (PYHKIUHA B CHMMETPHUUHBIX MIpeAesax.

30. HecoOcTBEHHbBIE HHTETPAIIBI.

31. T'eomerpuyeckue u GpU3MIECKUE TPUIOKEHUS OTPEICICHHOTO HHTErpaIa.

32. O6nacts onpenenenust OHIIL. Tpenen, HenpepbiBHOCT. CBOWCTBA (DYHKIMIA, HENPEPHIBHLIX B OrPAHAYEH-
HOU 3aMKHYTOH 00JacTy.

33. YacTHble POM3BOIHBIE TIEPBOTO MOPSI/IKA, MX TEOMETPUYECKOE HCTOJIKOBAHHUE.

34. YactHble NPOM3BOIHBIE BBICIIMX TTOPSIKOB.

35. JluddepeHtmpyeMocTs U NOIHBIN AuddepeHnnan GpyHKIUH.

36. [Ilpumenenne monHOro aupepeHimana K MpUOIMKESHHBIM BbraucieHusM. uddepeHnuans BhICIIHX
TIOPSIJIKOB.

0 YacTsaM).
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.
56.
57.
58.
59.
60.
61.
62.

63.

[MpousBoanas cioxxHoH QyHKIMH. [TonHas mponsBoaHas.

MuBapranTHOCTEH (hOPMBI TIOJTHOTO AU depeHITraa.

HuddepenunpoBanue HeIBHON (PyHKITNH.

KacarenbHas IuI0CKOCT M HOPMaJIb K IOBEPXHOCTH.

OkcrpeMyM GYHKLIUH OBYX IIepeMeHHbIX. Heo0xonumoe 1 10CTaTOYHOE yCI0BUE SKCTPEMyMa.

YcioBHbIM 3kcTpeMyM. MeToa MHOkuTenen Jlarpanxa.

Hawnbonbiree n HanMeHbIee 3Ha4eHNs (YHKITNH B 3aMKHYTOH 00J1aCTH.

JBOMHOI UHTETpall: OCHOBHBIE IOHSTHS U ONPEACTICHUS.

I'eomerpuyecknii 1 PU3NIECKUI CMBICIT JBOWHOTO HHTETpaA.

OCHOBHBIE CBOMCTBA IBOMHOTO UHTErpania.

Brruncienne ABOWHOr0 HHTETpalia B I€KapTOBBIX KOOPAMHATAX.

Berrunciienne ABOMHOIO MHTETpajia B MOMAPHBIX KOOPAUHATAX.

IIpunoxenus ABOMHOIO MHTErpaa.

TpolHOM UHTErpaJl: OCHOBHBIE ITOHSTHS, CBOUCTBA.

Brruunciienne TpoiHOTo HHTErpasa B JeKapTOBBIX KOOPAWHATAX.

3aMeHa NEepeMEHHBIX B TPOWHOM HHTerpaye. BpluncieHne TpOoWHOro MHTErpajia B IMIMHIPHYECKUX U
chepruvecKkux KOopaIuHaTax.

I'eomeTpryecknii 1 GU3NIECKUI CMBICT, IPUIIOKEHUS] TPOMHOTO HHTETpaa.

JuddepeHnnanbHble YpaBHEHUS: OCHOBHBIC MOHATHS. 3a/1a4uH, MPUBOAIIKE K audhepeHInanbHbIM ypaB-
HEHHUSIM.

TeopeMa cyIecTBOBaHUS M €AMHCTBEHHOCTH pelieHus ud(hepeHaIbHOTO ypaBHEHHSI.

YpaBHEeHH C pa3/eNSIOIMUMUCS TEPEMEHHBIMH.

Opnnopoansle quddepeHnnanbable ypaBHeHHs | opsiaka.

JIunelinple ypaBHeHus. Y paBHeHUs bepHyum.

VYpaBHeHue B ONHBIX AuddepeHnmnanax.

Juddepennmansaple ypaBHEHHUS BHICIINX MOPSIIKOB: OCHOBHBIE TIOHSTHSI.

YpaBHEeHH, JOMYCKAIOIINE TIOHIKEHNE TIOPSIIKA.

Jluneitnble nuddepeHunanbHple ypaBHEHUS! BBICIIUX MOPSAAKOB. JIMHelHbIe ogHOpoIHBIE OU(depeHn-
abHBIE YPaBHEHHUS 2, N-TO TIOPSAKOB.

Wnterpuposanue JIOAY ¢ noctosHHBIME K03 primeHTamMu.




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie onemenm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npozpammel
64. JTuneiinsie Heoauopoausie Y. Ctpykrypa obuero pernenns JIHY.
65. Mero Bapuanuy NpOU3BOIBHBIX TOCTOSHHBIX.
66. Uurerpuposanue JIHY ¢ mocTosHHBEIMU KO3()(DUIMEHTAMU M IIPABOM YaCTHIO CIEHMAILHOIO BU/IA.
67. Cucrembl nuddepeHInaNbHbIX ypaBHEHUH. TeopeMa CyIIECTBOBAHUS U €IWHCTBEHHOCTH PELICHUS.
MeToa uckmoYeHus sl peLIeHrs] HOPMAbHBIX cUCTeM Au(depeHIMaNnbHbIX YPaBHEHUH.
68. YuciieHHble METO/IbI PEIEHNS AreOpanYeCcKuX U TPAHCLICHIEHTHBIX YPaBHEHHUIA.
69. UncneHHble METOIBI PELIEHHS ONPEAEIEHHOIO HHTErpaa.
70. DneMeHTBI KOMOMHATOPHKH: TIEPECTAHOBKHU, PA3MEIICHHUSI, COYCTAHUSL.
71. OcHOBHBIEC OHSTHS TEOPUH BEPOSITHOCTEH: HCIBITAHHE, COOBITHE, BEPOSTHOCTH COOBITHSI.
72. JleiicTBust HaJ COOBITHAME. AJreOpa COOBITHIA.
73. TeopeMbl CII0KEHHS U YMHOXKEHUS BEPOSITHOCTEH.
74. ®dopmyia nosHoM BeposTHOCcTH. Dopmyia beiieca.
75. TlocenoBaTeIbHOCTh HE3aBUCHUMBIX MCIbITaHuit. @opmyia bepryiuiu.
76. CiyyaiiHble BEJIMUMHBI, UX BUJIBI.
77. Psin pactipenenenusi. OyHKIMs pacrpe/ieieHns], ee CBOUCTBa. [IIOTHOCTE pacipe/ienieHusl, CBOMCTBA.
78. YuciioBble XapaKTEPUCTHKHU CIIYyYAMHBIX BEIMYUH: MATEMATHUECKOE OXKUJIAHHUE, JIUCTIEPCHS], CPETHEE KBAI-
paTHYECKOE OTKIIOHEHHE.
79. HopMaJibHBIH 3aKOH pacrpeIesieHus CITyYailHOW BEJTMYUHBI.
80. Cucrembl ciyyailHBIX BETMYWH. 3aKOH pacrpejeieHus. YUCIOBbIE XapaKTEPUCTUKH CUCTEMBI CITy9aifHbIX
BEJIMYNH. 3aBUCUMOCTD CITy4ailHbIX BEJTMYHH.
81. IIpenmer MaTeMaTHYeCKON CTATUCTHKH. | eHepaibHas COBOKYIHOCTh M BBIOOpKA. BapHAlMOHHBINA psi.
[Monuron. ['mcrorpamma. OMnuprueckast QyHKINS pacpeieeHusl.
82. CrarucTuueckue OleHKH MapaMeTpOB PacIipe/ieIeHUs TeHEPaIbHOM COBOKYITHOCTH.
83. Crarucruueckas nposepka runores. Kpurepuii cornacust. Kpurepwuii [Tupcona.
84. KoppeaunoHHblii aHaan3. IMIMPUUECKHH KodpUIMEHT Koppessiuui. HaxoxieHne ypaBHEHHs JIMHEH-
HOM perpeccuu METOAOM HaHMEHBIINX KBaJpPaTOB.
YmMmeTs pemare 3aJa4d Mo Hu3y-

4aeMbIM TEOPETHUECKH
paszaenam;

00CyK1aTh CII0COOBI
3G (HEKTUBHOTO PEIICHUs

Ilpumepnvie npakmuyeckue 3a0aHUus 015 IKIAMEHA:
1. Beiuucaute npeaenst:

—_— 4 . 1 _ _
a) tim X=X ) iy SO 2X L V2x 145
x>® X +3X° + 2X x>0 COS X —COS”~ X x->3 x—3
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¢ hepeHIInaATbHBIX
ypaBHEHUH U UX CHCTEM,;
onpeneniaTs 3hdexTHuB-
HOCTBH pELICHUS 3a/1ayH,
MOJYYEHHOTO ¢ TIOMO-
NP0 YUCIICHHBIX METO-
JIOB; pacro3HaBaTb d(-
(DEeKTHUBHBIC PE3YJIHTATHI
00paboTku JKCIIEPH-
MEHTAIBHBIX JTaHHBIX OT
HeA(PHEKTUBHBIX

2. Haiinure ay st pyHKIHiL: a) y = e 0) X= Cth.t "
dx y=In€in 2t .

3. Bormciuts: a) ¥—+/3 +i, 6) i

4. Haiitn Heonpenen€HHBIN MHTETpan:  a) '[sin 3x-cos5xdx, 0) J 1-cosx dx B) J.(2X+5)-ede.
(x—sinx)*

J20
J- xdx _
5 Vx2+5

1
6. BeraucnuTe onpeeNeHHbIi HHTerpat J'4x .arcsin xdx -
0

5. BBIUUCTHUTE OIpe/IeICHHbI HHTETpall

o . 2
7. Haittn momans ¢Gurypsl, orpanuueHHoil mmamsavu: X =4, y© =4X.

0

-1 0 0
8. MI3MeHHTh NOPSI0K HHTETPHPOBAHHS Idy J' fax + J'dy dex.
2 gy 1 S
9. Beruncnutb I J' dxdy

> «/x2+y2’

10. Haiiti 1 mocTpouTh 00J1aCTh ONpeAeeHus: QyHKIHN

D:x<y<+1-x*, x>0-

U=+9-x" -y’ +(x-y)*

3 -
11. Haitty nonmeiii muddepenmman gpynxuma: 2 =X Ny —sin2xy.
12. Haiiti 9acTHbIE MPOW3BOJHBIE MEPBOrO MOPsAKA (DYHKIMH:

z =5x*y° +In(x +4y).
13. Hamiicath ypaBHEHHE KacaTeIbHOM TIOCKOCTH M HOPMAJIH K MMOBEPXHOCTH Z = -/ X% + y2 B Touke (3, 4,
5).
14. ViccnenoBaTh Ha 3KcTpeMyM QyHKIHIO Z = x% — 2XYy + 4y3
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15. Pemmre 3anauy Komm: ycos? xdy = €2 +1 g y()\: 0
. : ax, =0.
16. Haiigure obiiee peuienne qudQepeHnnansHoro ypapaenus '+ '= 2
17. Pemuth oHOpOAHYIO cucTeMy AnddepeHIraIbHbIX YPaBHEHHH]:
x'=6x—y,

{ Yy =x+4y.
18. [Ipu moctaBke ¢ 3aBoma Ha 6azy 1000 pamonpHEMHHUKOB, Y 55 BBIIUINA U3 CTPOS JIamiibl. HaifTi BeposTHOCTH
TOTO, YTO B3SThI Hayauy NPUEMHUK OyJIET HCIIPABHBIM.
19. [IaTHaALATh PK3aMEHAIIMOHHBIX OHMJICTOB COJAEPXKAT MO 2 BOMPOCA, KOTOPHIC HE MOBTOPSIOTCS, dK3aMe-
HYOIIUHACS 3HAET TOJNBKO 25 BOmpocoB. HaliTi BepoOATHOCTH TOTO, YTO 3K3aMeH OyNeT CIaH, €CH ISl STOTO
JIOCTAaTOYHO OTBETHUTH Ha JBa BOMIPOCA OJHOTO OMieTa.
20. [TpuHrMaeM BepOATHOCTH POXKIICHHUS MAILYHKA U IEBOYKH paBHBIMU. HailTh BEpOATHOCTH TOTO, UTO Cpeau
10 HOBOPOKACHHBIX 6 OKAXKYTCSA MaJIbYUKAMHU.
21. JlaH 3aK0H pacrpeneiaeHnus JUCKPETHOHN CITy9aifHOW BEITMYNHBI:

x: |10 |20 |130 |40 |50
p: /01]02 |03 |02 |0.2
BBIYUCITUTD €€ MAaTEMAaTHUECKOE OXKHIAHUE, TUCIIEPCUIO U CPEHEE KBAIPATUUCCKOE OTKIIOHEHHE.
22. Jlana QyHKIUS paclpeieiCHUs HENPEPBIBHOM CITy4aliHOM BETUUMHBI X

0 npu x<0
0,25x3(x+3) nmpu 0O<=x<=1
F(x)= 1 npu x>1
Haiitu rutotHOCTB pactpenenenus f(X), mocTpouts ee rpaduk, BEpOSATHOCTH MMONAIAHKs B 3aJaHHBIA HHTEPBA
[0,5; 2], Mx, Dx, ©x.
24. 3apaHo pacrpenesieHHe BEPOSITHOCTEH JUCKPETHOM ABYMEPHOH cIy4aiHOW BETUYUHBI:
Y\ X 2 5 8
0, 0,15 0,30 0,35
4
0, 0,05 0,12 0,03
8
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Haiitr 3aK0HBI pacipeeicHNsT COCTABISIONINX, KOIPPUIUEHT KOPPEIAIUN
25. Tlo BBIOOpPKE TIpH 3amaHHOM ypoBHe 3HaunMocTH o = 0,05 mposeputs o kputeputo [Tupcona rumoresy o
HOPMAaJIbHOM paclpelieICHIUH TeHEPaIbHOW COBOKYITHOCTH. B ciydyae nmpuHATHS THITOTE3bI O HOPMAaJIbHOM pac-
npeeSICHUH HAWTH JTOBEPUTEIbHBIC HHTEPBAIIBI IS MATEMATHUECKOTO OKUIAHHUS (@ U CPEIHETr0 KBajpaTude-
CKOTO OTKJIOHEHHSI G IIPY YPOBHE HajAexkHoCTH ¥ =1— 0t
X, 4 7 1 1 1 1 2 2
0 3 6 9 2 5
n, 6 1 1 2 2 1 9 5
1 4 2 0 3
26. VI3 HOpMaNbHOI reHepaIbHOIl COBOKYIHOCTH M3BJIeueHa BhIOOpka o6bema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyetcs npu yposue 3naunmoctd ¢ = 0,05 nposeputs Hynesyro runoresy H, :0? =02 =55, NPUHSB B
KauecTBe KOHKypupytomei runoresst: a) H, : o’ #55,06) H,: o’ > 55 wm H,: o’ <55 B 3aBucuMo-
CTH OT ITIOJIyY€HHOI'O 3Ha4YCHUsI O ? .
Bragers NPAaKTUYECKUMH  HaBBI- | Ilpumepnoie npukiaonsie 3a0auu u 3a0anus

KaMH  HCIIOJIb30BaHUs
MaTEeMaTHYECKUX TOHSA-
THH W MeTONOB (M3y-
YaeMbIX Pa3J/IeioB MaTe-
MaTHK{) TIPHU peIIeHUuH
MIPUKJIATHBIX 33/1a4;
HaBBIKAMHU  00O0OIIEHUI
pE3yJIbTATOB  pPEIICHHMS,
pe3yIbTaTOB 00padOTKU
CTaTHCTUYECKOTO  DKC-
MEPUMEHTA;

croco0aMu OLIEHUBAHUS
3HAYUMOCTU M TIPaKTH-
YECKOH IIPUTOTHOCTH

3agaya 1. 3aBUCHMOCTD NMyTH OT BPEMEHH IPH MPSAMOJIMHEHHOM IBMKEHMH TOUYKH 33/1a€TCSl ypaBHEHHEM

1
s==t*+2t> -3, me S — nyTh B M, a t — BpeMs B c. BrIuucIMTE €€ CKOPOCTh M YCKOPEHHE B MOMEHT

Bpemenu t =4C.

3aganue 2. CocTaBbTe AITOPUTM PELICHHUS JIMHEMHOTO OJHOPOAHOTO AU (depeHIHaTbHOr0 ypaBHEHUs ¢ Mo-
CTOSTHHBIMH K03 duimeHTamu.

3aganne 3. Ilogrorosere 0TBETHI Ha Borpockl K /I3 Ne 8: UTO 3HAYUT OLIEHUTH T€HEPATIbHBIE TAPAMETPHI IO
BbIOOpKE? ChopMynupylTe onpeneieHne ToYeuHon oneHku. OnpenenuTe CMEIIeHHbIe U HECMEIICHHBIE, 3(¢-
(bexTrBHBIC 1 HEIPPEKTHBHBIC, COCTOSATENLHBIE U HECOCTOSITENBHBIC OIICHKH TeHepalbHBIX MapaMeTpos. [Ipo-
WITIOCTPUPYHTE ONpeAeICHUS TEOMETPUYECKU. 3aUIINTE pacyeTHbIE (POPMYIIBI JUI CIPYNITUPOBAHHBIX U HE-

CTPYIIIUPOBAHHBIX JaHHBIX: BEIOOPOYHOTO cpenHero X (yKakuTe ero BEPOSITHOCTHBIN CMBICIT); BEIOOPOUHOI
mucniepceuu Dp. Kak onjeHnTs MaremaTrnieckoe OXuIaHue 10 BEIOOpOYHOH cpeaneii? OueHuTe JUCIepCHIo 10
UCIPaBIEHHON nucnepcuu. KakuMuy sBISIOTCS TOUEUHBIE OLIEHKH MaTeMaTHYeCKOTO 0>KMJaHUs, AUCIIEPCHU U
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MOJYYEHHBIX Ppe3yJbTa- | CPEIHEr0 KBAJAPATUYHOTO OTKIOHEHHUS: CMEUICHHBIMU WM HET, ((GEKTUBHBIMUA WIH HEd(PPEKTUBHBIMH, CO-
TOB CTOATEIbHBIMU WM HECOCTOSTENBHBIMU?
3anaua 4. [Ins u3y4eHus! KOJIMYECTBEHHOTO IpU3Haka X W3 reHepajabHOM COBOKYIHOCTH M3BJI€UEHA BHIOOpKA
Xiyoa X, ob0beMa N, uMeromas JaHHOE CTATUCTHYECKOE pacupeneieHue.
1). ITocTpoiiTe MOJUTOH YacToT.
2). IToctpoiiTe aMIUpUIecKyro PyHKIHMIO pacipeeIeHusI.
3). IlocTpoiiTe rUCTOrpaMMy OTHOCHTEIBHBIX YacTOT.
4). Halinute BRIOOpOYHOE CpefiHEe X , BHLIOOPOUHYIO JTUCIICPCHUIO DB, BBIOOPOYHOE CpeHEe KBaIpaTH-
YECKOEe OTKJIOHEHHE © ,, UCIIPABJICHHYIO JUCIIEPCUIO S “n WCIIPaBJIEHHOE Cpe/lHee KBaApaTHIECKOe OTKIOHE-
HHUE S.
5). Ilpu maHHOM YpOBHE 3HAYUMOCTH (( MpPOBEpHTE MO KpuTepuio IIupcoHa rumoresy o HOpMaIbHOM
pacnpezeeHu reHepalbHON COBOKYITHOCTH.
6). B ciryqae npuHATHS THUIOTE3bl O HOPMAJIBHOM PACIpeIeNeHUH HalIUTe T0BEPUTENbHbIE HHTEPBAJIbI
IUIE MaTEeMaTHYECKOro OXHMIAHUA @ WM CPEJHEro KBaJpaTHYECKOro OTKJIOHEHHS G IPH JAHHOM YPOBHE Ha-
nexnoctr Y =1— o . (Hpunsts oo = 0,01).
X, 9 1 1 2 2 2 3 3
3 7 1 5 9 3 7
n, 5 1 1 2 2 1 1 7
0 9 3 5 9 2
3Hath OCHOBHBIE OIPEJIEIICHUS
IlepedyeHb TeopeTHYEeCKMX BOMPOCOB K IK3aMeHY:
W TIOHATHS MEXaHUKHU,
MOJICKYIIPHO#  GU3HKH |1, Mexanuueckoe apikenne. Ckopocts. Yckoperue. HopMaibHOE U TaHreHIHanbHOe yeKoperus. [Ipamoitu-
u TEPMOJMHAMUKH, HEHHOE paBHOMEPHOE U PAaBHOYCKOPEHHOE JIBHIKEHUS.
SJIEKTPOAMHAMMKH,  OI- | 2 BpamateibHOE JBUXEHUE a0COIOTHO TBEPAOTO Tesa. KuHeMaTHUeCKUe XapaKTepPUCTUKK BPAIATEIbHOTO DusiKa

TUKH, aTOMHOM H sizep-
HOMW (U3UKHY;
OCHOBHBIE
¢duznuecKux 3aaaq

THIIbI

JIBUKECHMUSL.
3. CBsi3b MEXKly KHHEMATHYECKMMH XapPaKTEPUCTUKAMHU TTOCTYATEILHOTO U BPAIIATEILHOTO JIBUKEHHIA.
PaBHOMEpPHOE 1 PABHOYCKOPEHHOE BMKEHHS MO0 OKPYKHOCTH.
4. TlepBsiii, BTOpoii u TpeTuii 3akonsl HetoToHa. Crita 1 Macca. MexaHHYeCKHi MPHHIIUIT OTHOCUTEIBHOCTH.
5. Mexannueckas sHeprusi. Pabora. Kunernueckas v moTeHIMATbHAS SHEPTHSL.
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6. 3aKOHEI COXpaHCHHA UMITYJIbCa U MEXaHHYECKOM OHCPrun B MCXaHUKE. 3aKOHEI COXpaHC-HUA MPU yIIpyroMm u

HEYIpPYyroM yaape.

7. Moment cuisl. Moment unepuuu. Teopema Illtelinepa u ee IpUMEHEHHE.
8. OcHOBHOE ypaBHEHHE JUHAMHUKH BPALIATEIHLHOTO ABKEHHS. 3aKOH COXPAHEHUsSI MOMEH-TA UMITYJIbCa.
9. Kunernueckast SHEPIUs BpaIATEILHOTO IBHKEHMs. PaboTa Ipy BpaIiaTebHOM JIBIKE-HUH.

10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.

Maremarnyeckuii 1 puzndeckuii MastHukH JnddepeHnnanbHoe ypaBHEHHE He3aTyXa-I0InX KoJIeOaHui.
DOHeprust rapMOHHYECKHUX KOJIeOaHuH.

YpaBHeHHE 3aTyXaloNMX KoleOannid. XapaKTepUCTHUKHU 3aTyXaloMuX KoleOaHnii. BeI-Hy X 1eHHbIE
konebanus. Pe3onanc.

CroxeHne B3auMHO-TIEPIICHANKYIAPHBIX Konebanuii. durypsr Jluccaxy.

Crnoxxenue koneOaHU OAHOTO HAMpaBiIeHUs. bueHms.

Ilonepeunsie ¥ MPOAONbHBIE BOIHBIL. Y paBHEHUE TIOCKOW BOJIHBEL. BonHoBoe ypaBHeHHe. CTosiune BOJIHBI.
Wneanshslii ra3. Ilapamerprl cocTostHus. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH Ta-
30B.

Pacnipenenenne Mosekyn ra3a mo ckopoctsam (pacupenenenne Makcsemia, ['aycca). Pac-ipenenenue
Boapimana.

Crenenn cBo00/1bI MOJIEKYI1. PactipenieieHrie s3HEprum Mo cTeneHs M cBo0oIbl. BHyTpeHHsIs sHEprHst
WJIEAIBHOTO rasa.

N3omporiecchl B ra3ax (M30XOPHBINA, H300apHbIH, H30TepMuUecKuil). Pabora, coBepiiaemas ra3oM npu pas-
JIMYHBIX U30TPOIIeccax.

IlepBoe Hauan0 TEPMOJIMHAMHKH, €T0 IPUMEHEHHE K Pa3IMYHBIM H30ITPOIIeccaM.

AnunabaTHBIN ¥ IOTUTPOIHBIN nporneccsl. PaboTa npu annabatHoM nponecce. TemnoeM-KocTh ra3oB.
Kpyrossie, oOpatumble 1 HeoOpaTHMBbIe Tpoliecchl. [TpuHIHMIT AeHCTBHS TEIIIOBOW M XO-JIOJUIILHON Ma-
mvH. ukn Kapuo u ero KIT/I.

Ourponusi. CTaTUCTUYECKUN U TEPMOJMHAMUYECKHI CMBICIBI SHTPONHH. BTopoe Havaao TepMOANHAMUKH.
PeanbHble ra3el. YpaBHenue Ban-aep-Baanbca.

M3otepmsl peanbHoOro raza. Kpurnueckue napamerpsl. Kputndeckoe coctosHue.

BuyTtpennsist sHeprus peaibHOro raza. Iddext Ixoyns-Tomcona. CxxrmkeHrne ra3oB. JH-TaIbITHUSL.
Kunkxoctu. IloBepxHOCTHOE HaTsHKEHME )kUAKOcTed. CMadnBaHueE U He cMadnBaHue. KanwuisipHele
SIBIICHUSI.

SBnenns nepeHoca: qudQys3usi, TEmIONpPOBOHOCTh, BHyTpeHHEe TpeHue. CBsi3b K03 OU-TIUEHTOB
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28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.

47.
48.

49.
50.
51.

nepeHoca.

TBepasie Tena. Kpucrannudeckas pemeTka TBEpAbIX Tesl. BUpl cBA3el B KpUcTaIax.

DneKTpudecKuil 3aps, cBOMCTBa 3apsana. 3akoH KymoHa. DnexTpudecKkuii 3apsy] MPOTHKEHHBIX TE.
OnekTpocTarnyeckoe nojue. HanpsskeHHOCTh, CUIIOBbIE TMHUM, IPUHIUI CYTIEPIIO3UIIMU JIEKTPOCTaTHIE-
CKUX ITOJIEH.

DIEKTPUYECKUNA JUIOIb U €ro noJjie. J{Umnonb B 3J€KTPUUECKOM MOJIE.

Teopema ["aycca ams aeKTpocTaTHUECKUX TIOJIEH B BaKyyMe U ee TpUMeHeHue (1ojie 0eCKOHEYHOTo Mpsi-
MOJIMHEHHOTO MIPOBOIHUKA U IIUJIMH/PA, OECKOHEUHOH 3apsKeHHON TNIOCKOCTH | ABYX NapaljieIbHBIX
TUIOCKOCTEH, chephl)

IupKymamys BEKTOpa HAMPSYKEHHOCTH 3IEKTPOCTATUYIECKOTO OIS,

Ilorenuuan anekTpocTaTHuecKoro noss. CBsi3p HANPSHKEHHOCTH U MOTEHIIHAJA SIEKTPOCTaTUIECKOT 0 To-
T

DIIEKTPUYECKOE MOJIE B BellecTBE. JJurnekTpuku. BeKTop 31eKTpHiecKoro CMEIEHusI.

Teopema ["aycca miid 3€KTPOCTaTUUECKUX TOJIEW B IUDJIEKTPUKAX.

VYcnoBre Ha rpaHuIle pa3esia MeTaUI-ANAIEKTPUK U AUIIEKTPUK-IUIEKTPUK.

Onekrpuueckas eMkocTs. KonneHcaropsl. CoeAMHEHNE KOHIEHCATOPOB.

OHeprus 3IEKTPUUECKOTO MOJIS.

IToCTOSIHHBIIN MIEKTPUUECKUNA TOK U €TI0 XaPAKTEPUCTUKU. Y paBHEHUE HEPA3PBIBHOCTH.

Croponnue cunsl. J./1.C.

3akoH OMa 17151 OJHOPOAHOTO M HEOJAHOPOIHOTO y4acTKOB Ienu. ConpoTHBIEHNE TPOBOJIHUKOB. 3aKOH
Jxoyns-Jlenua.

[MpaBuna Kupxroda amns pa3BeTBISHHBIX HETNEH U UX PUMEHEHHE.

Teopus [pyzae anekTponpoBOAHOCTH METAJIOB.

MarsauTHOE TI0JIE U €T0 XapaKTePUCTHUKH.

3akon bro-Casapa-Jlamnaca. [IpuHITUTT CyTIepIIO3UITMNA MAarHUTHBIX MOJIeH. HanmpsokeHHOCTh MarHUTHOTO
OJIS.

3akoH Amnepa. BzanmonelicTBie 1ByX napaieNnbHBIX IPOBOJIHUKOB C TOKOM.

MarauTtHOe 1oJie IBIXKYIIErocs 3apaaa. [BrmKymmecs JeKTpHIecKUe 3apa/Isl B MAarHuTHOM Tofie. Crna
Jlopenna. D¢ ekt Xomna.

3aKOH MOJIHOrO TOKa. MarHuTHOE MoJjie COJIEHOUIa U TOPOHIA.

IToToK BEKTOpa HHIYKLIMK MarHUTHOrO noJist. Teopema ["aycca [uisi MarHUTHBIX IOJIEH.

PaboTa o nepemMeriennto NpoBOIHUKA C TOKOM B MarHUTHOM TIOJIE.
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52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.
76.
77.

78.

OnexkTpoMarHuTHas HHAYKUUS. OObITH Qapanes.

NupyxtuBHOCTh. CaMouHayKIMs. B3anMuas nuaaykuus.

TpancdopmaTopbl. DHEPTHS MarHUTHOTO TIOJS.

Onexrpuueckue konedanus. [lepeMeHHBIN EKTPUUECKHIA TOK.

Teopusa Makcsema 4Jis 3J1€KTPOMarHUTHOTO T1OJISL.

JIBolicTBEHHas MpUpoOJa CBeTa. 3aKOH OTPaKEHUSI U MPEIOMJIICHUS CBETA.

Wntepdepenius cBera U ycioBHe ee nposisieHus. Meroasl HabmoaeHns narepdepenun. Pacyer xapru-
HBI UHTEp(EPEeHIINH OT ABYX UCTOUHUKOB CBETA.

Wntepdepeniius B TOHKUX IUIeHKaX. 11010Chl paBHOTO HAKJIOHA U PaBHOMN IIUPUHBIL.

[Mpuanun [otirenca-Openens. Audpakius ceeta. Meroxa 300 Openerns.

[MpssmonmueliHOE pacipocTpaHeHue cBeta. Jndpakuus Ha KpyrioM OTBEpCTHH H JHCKE.

Hudpaxnus OpayHrodepa Ha menu 1 JuGpakIHOHHON peneTke.

IIpocTpancTBenHas pemrerka. Paccesnne ceeta. @opmyna Bynbda-bperros.

BonHOBEIE U1 KOPIYCKYISIpHBIE CBOICTBA cBeTa. JlaBeHue, UMITyIbC, Macca (potoHa. CBS3b SHEPTUU U UM-
MyJIbCa PENSITUBUCTCKOM YaCTHIIBI.

I'umotesa IInanka. M3myuenne AUT. 3akon Credana-bonpimana. 3akoH cMerienns BuHa.

®dotordpdext. Buabl horoaddexra u Teopus BHemHero Gpotordpdexra. PenstuBuctckuii hporoddhdexT.

O dext Komnrona. TopMo3HOE peHTI€HOBCKOE U3ITyUEHHE.

Jmuna Bomaer lebpoitns. [puanun veonpenenennocteii [ eiizenbepra.

y-byHKIMS U ee cBolicTBa. YpaBHenue [lIpenunrepa (BpeMeHHOE U cTalloHapHOe). J[BrKeHHEe CBOOOIHOM
YaCTHIIBI.

UacTuiia B MOTEHIIMATBHOM siMe (OECKOHEYHOMN M KOHEUHO).

KBaHTOBBIN rapMOHUYECKHUH OCIIMILISITOP. TyHHENIBHBIH 3G (EeKT.

Mopnens crpoenus aroma Tomcona. Omnbit Pesepdopaa. Moaens atoma Pezepdopnaa u ee TpyAHOCTH.
[ocrynatel bopa. Paguycsl 6opoBckux opout u sHeprust aroma. Onbit @panka u 'epiia.

Wsnyuenne aroma Bogopona. @opmyna banemepa. CriekTpalibHbIE CEpUN.

CronrHo# ¥ XapaKTepUCTUYECKUI PEHTTEHOBCKHE CIIEKTPHI. 3aK0oH Mo3JH.

ATOM BOJIOpPO/Ia B KBAaHTOBOHU (u3uke. KBaHTOBbIC YnCIa.

OpOuTanbHbI U COOCTBEHHBI MOMEHTBI UMITYJIbCA JIEKTPOHA. | MPOMarHuTHOE COOTHOIIEHHE. MarHeToH
Bbopa.

DJeKTpOHHBIE CJI0U U 000104KH. [ IpHHIMIBI TOCTpOEHHS NepUOYeCcKOr Tabauubl Meneneena.
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79. ®opMupoBaHKE SHEPreTHUYECKUX 30H B TBEPAOM Tesie. CTpOoeHHe MPOBOAHMKOB, MOIYIIPOBOIHUKOB M M-
JIEKTPUKOB C TOYKH 3pEHHSI 30HHOU TEOPHH.
80. ITpoBOANMOCTH COOCTBEHHBIX M IIPUMECHBIX MOJIYIIPOBOIHUKOB.
81. Pacnpenenenus ®epmu-/lupaka, bose-Diinmreiina, Makcsema-bosbivmana. Dueprus epmu.
82. sSlpnennst Ha TpaHMIE JABYX IOJYIPOBOAHUKOB DPAa3HOrO THIIA MPOBOAMMOCTH. [IpUHIMI NEHCTBUS U
Ha3zHa4YeHHE AMO/A U TPUOJA.
83. CocraB u XapakTepUCTUKK aTOMHOTO sijipa. SIiepHbie cuitbl. Mojielin CTPOEHHsI aTOMHBIX SI/IED.
84. Dueprus cBs3u aapa. Y aenabHas sHeprus cBssu. JedexT Macchl.
85. EcrecTBeHHass M WMCKYCCTBEHHAsh PajMOAKTHBHOCTH. XapakTEepUCTUKA «-, PB-, y-usiaydeHuil. Ddderr
Méccbayapa.
86. Knaccudukanus smepubix peaknuii. CoctaBHOe sapo. DPPEKTHBHOE cedeHHe. XapakTepHOE sIepHOe
BpeMmsl.
87. Peakiuu nenenus sapa. Lennble seprbie peakiuu. TepMosiiepHble peakiuu. S IepHble peakTophl.
88. Kiaccudukarms snemenrapusix yactuil. KocMudeckue jydu.
YMeTh 00CyX)/1aTh cnocoOsl | ITpumepnsle npakmuueckue 3a0anus 01 IK3AMeHA:
dpdexTrBHOrO permenns 1. Touka nBmxercs B IuiockocTd XO0Y MO 3aKOHY: X=-2t;y= At{—t . Haiitu ypaBHEHHE TpPaeKTOpHMH
¢duznueckux 3aaad; - -
pacriosHaBath  d(dek- y = f(X) u 1300pa3uTh ee rpaduIecKu; BEKTOp CKOPOCTH V U YCKOpPEHHUs d B 3aBUCHMOCTH OT BPEMEHHU;
THBHOE PELIECHHE OT He- MOMEHT BpEMEHHU ty, B KOTOPBII BEKTOP YCKOpEHHSL d cocrapyisieT yroy m/4 ¢ BEKTOPOM c1<0p0cm\7 .
dhpexrusHOro 2. OmnpenenuTh HETOYHOCTD B ONPEIEICHUH KOOPAUHATHI AX 3JIEKTPOHA, IBUKYILETOCS B ATOME BOIOPO/Ia CO
CKOpoCThIO V = 2,2 10° E ecym JoIrycKkaeMast HeTouHocTh Av coctaBisieT 10% ot e€ BenuuuHbL. YKa3arth,
IPUMEHUMO JIM TIOHSTHE TPAEKTOPUM B JAaHHOM ciydae. Ilocrosmuas Ilmanmka: h = 6,63 107** Txc,
h=1,05 10—34 /I c, macca snektpona m, = 9,1 1073 kr.
3. Ha noBepxHOCTH MeTaLIa NMaJaeT MOHOXPOMATHIECKHH CBET ¢ uinHOM BosHbl A=0,08 MxkM. KpacHas rpa-
aua dorodddexra A, = 0,3 MKM. Haiitu 3HaueHue 3aepikuBarolieii pasHOCTH MOTeHIanoB U, KoTo-
PYIO HYXHO TNPHIOKHTh K (OTOJIEMEHTY, 4TOOBI mpekpatuTh (oTtoTok. [loctosHHas [lnanka h=6,63
10—34 [l ¢, ckopocThb cBeTa B Bakyyme ¢ = 3 102 ?, MOMYJh 3apsiaa dnekTpona q=1,6 10—19 K.
4. Marematiuueckuii MasTHHK JUIMHON 0,9 M OTKIOHWIM Ha 5 CM M OTITyCTHIIH, IIOCJIE€ YEr0 OH Hayaj COBEP-

HIaTh 3aTyxaroume Koynebanus. Yepes 5 nonHpIX KoaeOaHNH aMIUTUTY1a yMEHbIIWIAch B 2 pa3a. Hanucarp
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10.

ypaBHEHUE JIBUKEHUSI 3TOTO MasTHUKA, €CIIM OHU COBEPIIAIOTCS 10 3aKOHY CHHYCA.

Ha Baronetky maccoit 800 Kr, KaTsIIyrocsl o TOPU30HTAIBHOMY IyTH cO cKopocThio 0,2 M/c, Hackmanu
cBepxy 200 kr mebHs. Ha ckoibKo pH ’TOM yMEHBIIIIIACh CKOPOCTh BaTOHETKH ?

WMitysibe p pensITUBUCTCKOM YacTHIBI paBeH MoC (Mp-Macca mokost). Onpenenure CKOpOoCTh YacTUIIBI V B
JIOJISIX CKOPOCTH CBETA M OTHOLICHHE MAacChl JBIKYIIEHCS YaCTUIIBI K €€ Macce MOKost M/My.

ITo mpoBonoOYHOM paMKe MMeroIeH (opMy MPABIIIBHOTO IIECTUYTOIBHUKA, HIET TOK cuion 1=2 A. Ilpu
9TOM B IIGHTPE PaMKH 00pa3yeTcsi MarHUTHOE TOJIe ¢ HampsbKeHHOCThIo 33 A/M. Halitu anmuHy poBOJIOKH,
U3 KOTOPOU CeNaHa paMKa.

B marnutHOe mone, uHaykuus kotoporo B = 0,05 Tn, nomenieHa 3aMKHyTasi HAKOPOTKO KaTyllKa, CO-
crosmast 3 N = 200 ButkoB npoBosioku. ConpoTuBiieHue Katymku R = 40 Ow, miomans momnepeuaHoro
ceuenns S=12cm?. KaTyIlka momeleHa Tak, 4To ee 0ch cocTaBiser yroi o = 60° ¢ HampapieHHeM MarHuT-
Horo noist. Onpenenute 3apsil, NPOIICALINH M0 KAaTYIIKe IPU HCYE3HOBEHUH MarHUTHOT'O HOJISL.

ONEeKTPOH, YCKOPEHHBIN pa3HOCTHIO MOTEHIIMAJIOB MONAJaeT B OJHOPOJHOE MarHUTHOE IOJIe ¢ MHIAYKIMeH
9 MTn n nBWXKETCs 1O BUHTOBOM JIMHUM ¢ panuycoM 0,9 cm u marom 7,8 cM. OnpenennTs yCKOPSIOLIYIO
PasHOCTh MOTEHIUAIOB IEKTPUUYECKOTO OIS,

B pesynpTate HarpeBaHus UEpHOTO Tejla JJIMHA BOJHBI, COOTBET CTBYIONIAS MAaKCUMyMy OHEpPIHH
TEIUIOBOTO M3JTYYEHHs, yMEHbIIMWIack oT 2,7MkM A0 0,9 mxm. Onpenenute, BO CKOJIBKO pa3 yBEIUIHIIACH
SHEpreTHyecKas CBETUMOCTh Tesa. Kakoil Oblia M Kakoil cTajla MOLIHOCTD M3JIYyYEHHS, €CIH U3ITydaromias
TIOBEPXHOCTH Tena paHa 20cm™?

Bnanets

HaBbIKAMM U METOAM-
KamMu 00001IeHusT pe-
3yJbTaTOB  PEIICHMUS,
AKCIEPUMEHTAIBHOMN
NEeSTeIbHOCTH;
criocobaMu  OIleHHBa-
HUS 3HAYUMOCTH U
MPAaKTUYECKOW  IpH-
TOJTHOCTH  TOJIYYEH-
HBIX PE3y/IbTaTOB;

Bnraoenue nasvikamu evinonnenus 1a60pamopHuix pabom

3adanun K nabopamopnvim pabomam:
Jlabopamopnas paboma Nel

1

3aMKHYTBIE CHUCTeMBI. KoHCepBaTHBHBIC M JUCCHUIIATUBHBIC CHITBI (OmpenerncHue U npumeps). CooT-

BETCTBHE 3aKOHOB COXPAHEHUH U CUMMETPUH IIPOCTPAHCTBA U BPEMEHU.

2

Kunernueckas OHEprus. HOTCHLII/IaJ'IBHaH OHEPrusd pasjiniHbIX CUCTCM. 3Hak HOTGHHH&HLHOfI SHEPruu.

Tlonnas MmexaHuueckas OHEPrust CUCTCMBI.

3 3aK0H COXpaHEHHs MOJHOW MEXaHWYECKOW 3HEPTrUU CUCTEMBI. | paHHIbl IPUMEHUMOCTH 3aKOHA U
MIPUMEDPBL.

4 3aKOH COXpaHEHUs UMITYJIbca CUCTEMBI. [ paHUIIBI IPUMEHUMOCTH 3aKOHA U IIPUMEDBI.

5 3aK0H COXpaHEHNS MOMEHTA UMITyJIbCa CUCTEMBI. | paHnIlbl MPIMEHUMOCTH U TIPUMEPBI.
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npodeccnoHaTbHBIM
SI3BIKOM  TIPEIMETHOM
o0yacTu 3HAHUS

6 3aKOHBI COXpaHCHHS TpU a0OCOJMIOTHO YIPYrOM M HEYmpyroM yaapax. lleHTpanbHbIi W He-
LEHTPATBHBIN YAaphl.

7 PaGora (monmoxutenpHasi, oTpunarenbHas, HyneBas). MomrHocts. KITJl. Beraucnenue paboTsr pa3nmnd-
HBIX CHIL

Jlaboparopnas padora Ne4

1 OcCHOBHbIE MOHATHS IWHAMHUKHU MOCTYNATENBbHOTO ABIKEHUS (Macca, cujiia, UMIyJbC). UeTbipe OCHOB-
HBIX BU/Ia B3auMoaercTBui. CrienraibHbIe BUIBI CHIL.

2 3akoH cnoxeHus ckopoctei. [lepolit 3akon HetoTona. ITpumepsr UCO u HUCO.

3 Bropoii 3akon HetoToHa. MmynbcHast popma 3anucu 3aKoHa. [IprHIUN CyTepio3uiiny.

4 Tpetuii 3akon Herorona. Llentp macc cuctembl. CKOPOCTh LIEHTPa MacC CUCTEMBI. VIMITyJIbC CUCTEMBI.
5 MoOMEHT MHEpUMU CHCTEMBI M.T. U TBEPAOrO Teja. BhlUuCIeHME MOMEHTAa HWHEPLUH MPOCTHIX TEI
(xombI10, MUICK, MTHHAP. Ha BEIOOD)

6 MOMEHT CHIIbl, MOMEHT UMITYJIbCa TeJIa OTHOCUTEIHHO TOUKH.

7 OCHOBHOI 3aKOH JUHAMHUKH BPaIIaTeILHOTO ABIKCHHUS.

8 Teopema lllTeliHepa U ee MPUMEHEHUE.

JlaGoparophast pabota Ne5, Ne7

1 KonebarenpHoe nBmxenue. ['apmMonnueckue U aHrapMoHnueckue konedanusi. OCHOBHBIE XapaKTepu-
CTHKH (aMIUTHTY/a, IEpUOJI, 4acToTa, (a3a). Buabl MassTHUKOB.

2 CBoOoHbIe He3aTyxaromue kojaedanus. JuddepenimansHoe ypaBHEHUE U €ro PeLICHUE JIJIs MaTeMa-
THUYECKOT0, (PU3MUECKOTr0 U NPY>KUHHOTO MasiTHUKOB.

3 3aryxamome KojeOaHWS, WX YpaBHEHHE M XapakTepUCTUKU (KO3(D(OUIMEHT 3aTyXxaHus, Jio-
rapupMHUYECKHIA IEKPEMEHT, BpeMsl peJIakCallii, 4acToTa, JOOPOTHOCTS).

4 Brinyxnennsle koneOanus. AMIUIMTYAa U (a3a BBIHYKICHHBIX KosiebaHuil. PesanaHc, ycnoBue ero
BO3HMKHOBEHHUS U XapakTepuctuku. [IpumeHenue.

5 CKopocTh, YCKOpEHHWe, 3Heprusi KonebaTenbHONH cucteMbl. [IpeBpaiieHne OSHEprud TMpH KO-
ne0aTeIbHOM IBHXKEHHH.

6 CroxeHue B3aMMHO-TIEPICHAUKYIAPHBIX Kosebanuil. durypsl Jluccaxy. Crnoxenne kone-0aHui of-
HOT'0 HampaBjeHus. buenus.

7 Ynupyrue BosHBL. YpaBHEHHUE OeryIiei u crosael BosH. OCHOBHBIE TapaMEeTPhI BOJIHBI.
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Jlaboparopnas padorta Nell

1 MHUKpPO- ¥ MAKPOCUCTEMBI M KX TTapaMETPBHI.

2 Oyukuust pacnpenencHus MakcBemia. Haubosiee BeposiTHasi, CpemHssl KBaJpaTHUCCKas, CPEIHSS
apru(pMeTHYeCKass CKOPOCTH U UX BBIYUCIICHHE.

3 Oyuknus pacnpenencnus ['aycca. bapomerpudeckas Gpopmya.

4 OcHoguble nonoxenuss MKT. Beiog ocHoBHOro ypaBHeHuss MKT.

5 Ypasuenne MenneneeBa-Knaneiipona. M3omporieccs B ra3ax, ux ypaBHEHHS U TPaPUKH.

6 Crenenu cBOOObI. 3aKOH pacHpee/iCHUs] SHEPTUH 110 CTEIIECHSIM CBOOO/IBI.

Jlaboparophas padota Nel2, Nel4, Nel5

1 [lepBoe Havano TEPMOAMHAMUKH H €T0 MPUMEHEHNE K U30TPOLIECCAM.

2 Pabora B TepmoanHamuke. Berauciaenne paboThl Ipy pa3iMyHbIX U3oIponeccax. LIukisl.

3 TemnoeMkocTh BemectBa. [lonmutponHeld mnponecc. CBA3b NOJUTPONHOIO IMpolecca ¢ HU30-
TEPMUYECKUM, U30XOPHBIM, U300apHBIM M aI1a0aTHBIM MIPOIECCAMH.

4 OHTpoMnus, ee CTATHCTUYECKUI U TEPMOJINMHAMUYECKHI CMBICTBL. BTOpoe Havano TepMoIi-HaMHKH.

5 Peanbuble razel. U30Tepmbl peanbHbiX razoB. Kputuueckue napametpsl. TpoliHas Touka. BHyTpeHHss
3Heprus peanbHoro rasa. dddext Jroyns-TomcoHa.

6 [ToBepxHocTHOE HaTspKeHue. CmauuBanue. Kanumsprsle sBienus. [lasnenne Jlamnaca.

7 SAnenus nepenoca. Koaddumuentsr quddys3un, BI3KOCTH, TEIUIONPOBOTHOCTH U HX CBS3b.

Jlaboparophas padota No2 1

1 ONEeKTpOCTaTHYECKOE NOJIE. DIEKTpUUECKUH 3apa. 3akoH KynoHa.

2 HampspxkeHHOCTB 35I€KTpOCTaTHYeCKOro mosis. [IpuHIHI cyneprno3unmy.

3 ITorok BekTopa . Teopema I'aycca.

4 [ToTeHIManbHOCTH 3IEKTPOCTATHIECKOTO TOJs. TeopemMa 0 MUPKYIISALIH.

5 CBsi3p MKy HANPSHKEHHOCTHIO M MOTSHIINAIOM.

6 I'eomeTpryeckoe onncanue mnoysa. CUIoBble TMHUHA. DKBUITOTEHINAIBHBIE IOBEPXHOCTH.

JlaGoparopnast pabora Ne24
1 Onexkrpuyeckuit Tok. [I1OoTHOCTE TOKa. Y paBHEHUE HEIPEPHIBHOCTH.
2 3axkon Oma ayst OJHOPOJHOTO ydacTKa 1enu. ComnporuBieHne npoBoaHuka. CoeTMHEHNE COMPOTHB-
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JICHUIA.

3 3akon OMa a1 HeoAHOPOoJHOTO yuyacTKa nenu. Ctoponuue cuibl. DJ(C.
4 IIpaBuna Kupxroda.

5 OnekrpoeMkocTh. KoHneHcaTops! (BUABI, yCTPOICTBO, COEANHEHHE)

Jlaboparophnas padorta Ne27, 28

1 HcTounnky MarHuTHOTO NoJs. MarHUTHOE ToJie ABMXKYIIETOCs 3apsa/a U MPOBOJIHUKA C TO-KOM. 3aKOH
buo-Cagapa.

2 IToTok M mHPKyIAIUSA BEKTOpa MHAYKIMK MarHUTHOTO nosd. Teopema I'aycca u Teopema o IUPKyIIs-
UH.

3 Cuna Jlopenna. JIBrkeHue 3apsyKeHHON YaCTHIIBI B MATHUTHOM II0JI€.

4 [IpoBonHMKM C TOKOM B MarHuTHOM moisie. Cuna Amnepa.

5 3akoH anekTpoMaruuTHol nHaykuuu @apazes. [Ipasuno Jlenua.

6 SBnenue camonnnykuuu. MTHAYKTUBHOCTH. COJICHOMI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

8 Bo3HnukHOBeHUE 3eKTprdecKuXx Koebanmii. KomebareapHbIH KOHTYP.

9 [lepemennslit anexTpuyeckuii Tok. Konnencarop, katymka MHIYKTUBHOCTH, PE3UCTOP B ILIETIH IEpe-

MCHHOI'O TOKa. AKTI/IBHOC, PECAKTUBHOC U IMOJHOC COMMPOTUBJIICHUSA LCIIN.

10 Pe3oHaHC TOKOB M HATIPSHKEHUIA.
11 [IpunNIMITEI pagroniepeaayn.
12 OnexkrpomarauTHoe noje. Cuctema ypaBHeHuit Makceia.

Jlaboparophas padota Ne32

SHCKTpOMaI“HI/ITHBIe BOJIHBI 1 UX ITapaMETPEL. IMxana OJICKTPOMArHMUTHBIX BOJIH.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.

WnTepdepenuus ceera OT ABYX TOYSUHBIX UCTOUHUKOB.

WnTepdepennus cBera OT MIOCKONAPAIUIETFHON TUTACTHHKH.

WnTepdepenuns csera OT INIACTUHKY NepeMeHHoi TonuuHbl. Konbia HetoToHa.
[Ipumenenune naTepdepeHInH cBeTa.

OO WN P

JlaGoparopnast pabora Ne34
1 SAsnenne qudpakmun. OcobeHHocTh Audpakuuu cBeToBbIX BosH. dudpakuus Ppenens u Ppaynro-
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thepa.

2 ITpunnun I'oitrenca-@Openens. YIpoLeHUe BBIYUCICHUN ¢ TOMOIIBIO BEKTOPHOM 1UarpaM-Msl.

3 Hudpakums OpeHenst Ha KPyTriIoM OTBepcTHH. 30HBI DpeHes.

4 Hudpaxnus Opaynrodepa Ha y3KOH NPIMONMHEHHON MIeNn. Y CJIOBUSI MaKCUMyMa ¥ MUHU-MyMa. 3a-
BUCHMOCTb UHTEHCHBHOCTH CBETa OT yriia AU(paKiuu.

5 Hudpakumonnas pererka. OCHOBHBIE XapaKTEPUCTHUKU AU(PPAKIIMOHHON PEHIETKH. Y CJIOBUS TIIaBHBIX
MaKCUMyMOB 1 MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

6 Hudpaxnus Ha TpexMepHO pemeTku. Y pasHenue Bynbsga-bperros.

Jlaboparophas pabora Ne35

ITonspuzanus ceeta. ECTECTBEHHBIN U MOJISAPU30BAHHBIN CBET.

[Tonspuszanus cBeTa Npu OTPaKEHUU U IpeJoMIIeHUU. 3akoH bprocTepa.

JBoitHoe myuenpenomienne. CBOMCTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO JTy4eH .
[MonsipuzaTops! (BUABI, yCTPOHCTBO, HA3HAYCHHE).

3akon Maimoca. AHaIU3 MOJIIPU30BAHHOTO CBETA.

OnTuyecky aKTHBHBIE BEIECTBA. BpalieHue MIocKOCTH NOJSIPU3aluY CBETA.

OO WN P

JlaGoparophast pabota Ne36, Ne41, Ned?2
BosiHOBBIE 1 KOPIYCKYJISIpHBIE CBOIMCTBA CBETA.
Hasnenne, uMmysbe, Macca potoHa. CBs3b SJHEPTHUH U UMITYJIbCA PEIITUBUCTCKON YaCTH-IIBI.
I'mnoresa [Lnanka. M3mydenune AYT.
doroaddext. Bumsr hotoraddexra u Teopus BHemHero PoTodrdhdekra. PensruBnucrckuit poroaddexr.
O¢ddexr Komrrona. TopMo3HOE PEHTTEHOBCKOE M3JTy4YCHHUE.
Jmaa Bomusr Jebpoitns. [puamun vHeonpenenennoctei [ 'eitzendepra.
y-QyHKIHS U ee CBOHCTBA.
VYpasuenue llpeannrepa (BpeMeHHOE U cTalMOHAPHOE). [IBIKeHHEe CBOOOAHOM YaCTHIIBI.
Yacrtuiia B IOTEHIMAILHON siMe (OECKOHEYHOH M KOHEUHOM).

0 KBaHTOBBII rapMoOHHYeCKHU OCHHILIIATOP. TyHHETIBHBIA 3P eKT.

P OO~NO O WNPEF

Jlaboparophas padota Nod4
1 Kak npoucxoauT popMHpOBaHKUE SHEPTETHUCCKUX 30H B TBEPOM Tene? XapaKTepUCTHKa KaXKI0# 30-
HBL
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CrpoeHue npoBOJIHUKOB, MOIYITPOBOJHUKOB U JUIIEKTPUKOB C TOUKHU 3PEHUS 30HHOU TEO-PUU.
[TpoBoAMMOCTH COOCTBEHHBIX M MPUMECHBIX TOIYITPOBOIHUKOB.

Pacnpenenenns ®epmu-/lupaka, boze-Oitamrelina, Makcpema-bomenmana. Dueprus ep-mu.
BripaxeHnue 3aBUCUMOCTH COIIPOTUBIICHUS OT TEMIIEPATYPhI 1711 IPOBOAHUKOB U MOTYTPO-BOTHUKOB.
SIBneHus Ha rpaHuue pasjena ABYX IOJYNPOBOJHHUKOB Pa3HOIO TUIA IpoBoauMocTd. IIpuHnmn nei-
CTBUS 1 HA3HAYSHHE JUOJa U TPHUO/IA.

OO U wWN

Jlaboparophas padota Ne51, Ne53

1 CocraB 1 XapakTEpUCTUKH aTOMHOTI'O siApa. SlaepHble CHIIBL.

2 Mogenu cTpoeHHsI aTOMHBIX sIIIED.

3 OHeprus CBA3MU sAApa. Y aelibHas 3Heprus cBs3u. Jledhekt Macchl.

4 EcTtecTBeHHass M MCKyCcCTBEHHAs! paJllOaKTHBHOCTU. XapaKTEepPHUCTUKA O-, (-, y-u3mydeHuid. D ekt
Méccbayapa.

5 Knaccudukanus snepusix peakuuii. CoctaBHoe spo. DddexkTuBHOE ceueHne. XapakTepHOe SAEpPHOE
BpEMSI.

6 Peakuuu nenenus siapa. LlenHble sinepHble peakiuu. TepMosiiepHbIe peakuy. SaepHble peakTophl.

7 Knaccudukanms anemeHTapHbIX yactuil. KocMudeckue Jydu.

3HaTh

OCHOBHBIE XHUMHUYECKHE
MIOHATHSA, TIOJNIOXKEHUS U
3aKOHBI;

COBpEMEHHBIE  HaIlpaB-
JIEHUsI Pa3BUTHS Hayd-
HBIX TEOPHIi;

METO/bI TEOPETHUECKOTO
M OKCIEPUMEHTAIHLHOTO
uccleloBaHusl B obrac-
TH XUMHHU

Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:

1. OcHOBBI XMMHYECKON TEPMOJMHAMUKH: CHCTEMA, TEPMOIMHAMHYECKHE MapaMeTpPbl CHCTEMBbI, (QYHK-
LIUU COCTOSAHUS CUCTEMBI. [IepBbIil 3aKOH TEPMOAMHAMUKH.

OHepreTuka XMMUYECKHX MPOIECCOB.

OHranenud. 3aKoH ['ecca U CIeACTBUSI U3 HETO.

OHtponus. YpaBHenue bonbMana. BTopoit u TpeTnii 3aK0OHbBI TEpPMOIUHAMHKH.

Ouneprus [ m66ca. HanpaBnenns XUMUYECKHX TIPOIIECCOB.

Xumndeckass KMHETHKA. CKOpPOCTh XUMHUYECKOM peakuuu. CpefHssi U UCTUHHAs CKOPOCTH PEaKIHU.
Kunernueckas kpuasi.

CKOpOCTh peaklii U METOJIbI €€ pEeryIpOBaHMs.

BnusiHue Temneparypsl Ha ckopocTh peakiud. [Ipasuno Bant-I'odda.

DHeprus akTUBaIMKA. AKTUBUPOBAHHEBIN KOMIUICKC. Y paBHEHHE AppeHHyCa.

10 Karanusatopsl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTanus.

11. Karanusatopsl U KaTATHTHYECKHAE CHCTEMBI. | eTepOreHHbIi KaTaius.

Soakrwd

© o~

Xumus
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12. Xumuueckoe paBaoBecre. KoHCTaHTa XUMHUYECKOTO PABHOBECHSL.

13. Cmemenune xumudeckoro papaosecus. Ipunmun Jle [larense.

14. Pacteopbl. CriocoObl BeIpaXKeHHsI KOHIEHTPAIIMU PaCTBOPOB.

15. PactBoper  snektpoiuToB. CTeNneHb W KOHCTAHTA AIICKTPONUTHYCCKON THCCOIMAIINH.
pazbasnenus OcTBanbpiaa.

16. Mucconmarys KUCIoT, OCHOBaHHM, Coliell. AM(OTEPHBIE SJIEKTPOJIUTHI.

17. PactBopumocts. [Ipou3BeieHHe paCTBOPUMOCTH. Y CIIOBHE 00pa30BaHUsI M PACTBOPEHHS OCA/IKOB.

18. JTuccoumanus Bomasl. loHHOE Mpou3BeieHre Bobl. pH.

19. T'unponus coneii. CreneHs U KOHCTAHTA MHAPOJIN3A.

20. Tucnepcubie cucremsl. Kinaccudukanus. JlnoduisHblie u TH0(GOOHbIE KOUTOUIBI.

21. CtpoeHue KOJIOUIHBIX YaCTHIIL.

22. Koarysius KOJUTOWIHBIX PaCTBOPOB.

23. OKHCIHMTETBHO-BOCCTAHOBUTEILHEIE
BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

24. DieKTpOXMMHYECKHE CUCTEMBI. 3aKoHbI Dapajies. DIEKTPOJHBIN MOTEHIIHAIL.

25. I'anpBannyeckuii >nement Janmsns SAxoou.

26. DJIeKTPOXMMUYECKUE CUCTEMBIL: JJIEKTPOJIN3 PaciuiaBoB. [IpUMeHEHHE dIEKTPOIIH3A.

27. DnekTponu3. AHOIHBI W KAaTOIAHBIM IPOLECCHl TPH DJIEKTPOJIM3E PAaCTBOPOB.
AIIEKTPOJIN3A.

28. Koppo3sus. Bujpl kopposun. CocoOsl 3alUThI METAIJIOB OT KOPPO3HH.

3akon

cBoiicTBa  BemiecTB. Kiaccudpukamus  OKHCIUTEIHHO-

IIpumenenue

YMeTh

peliaTh pacueTHble 3aja-
Y TNPUMEHHUTETBHO K
MaTepuaiy IporpaMmbl;
MIPOrHO3HPOBATH  BO3-
MO>KHOCTh NPOTEKaHUs
CaMOITPOM3BOJIBHBIX
MIPOLIECCOB B Pa3INYHBIX
XUMHUYECKHX CHCTEMAX;
codeTatb  TEOPUI0 U
MPAKTUKY JJISl PEIICHUs
WH)KEHEPHBIX 33724

Ilpumepnivie npaxmuueckue 3a0anus 011 IK3AMeHa:
1. Hamucath 351eKTpOHHBIC YPaBHEHHUS SJICKTPOIAHBIX MPOILECCOB, YPAaBHEHHE CYMMAapHON TOKOOOPa3yroIleH peak-
1w, Berapcnts DJIC TanbBAHAUECKOro IEMEHTA, eCI KOHIIHTPAH MOHOB MeTamioB pasmbl: [AlF]=0,001
mons/1, [C0*1=0,1 Mob/1.
2. HarmucaTh MOHHBIEC M MOJICKYJISIPHBIC YpaBHEHUs peakituii ruzponusa coneit: KsPOy; Na,SOy; ZnCl,.

3. 3aKOHYUTH ypaBHEHUS PEaKIINi, HATIMCAB UX B MOJIEKYJISIPHOW ¥ HOHHOW (opmax:
AI(OH)3 + NaOH -, K2C03 + HZSO4 -, st +KOH —.
4. B 2 1 pactBopa ruapokcuza kanbius conepkurcst 478,8 r Ca(OH),. ITnotHocts pactBopa 1,14 r/min. Paccunraii-
1e: ®(Ca(OH),); Cyvi; Cos Crmy N(Ca(OH),) 1 N (H0); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHINA:

K,Cr,0; + FeSO, + H,50, — , KMnO, + Nast;:, + H,0 —.
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6. Harmucatp aneKTpoOHHBIE YpaBHEHHS 3JIEKTPOAHBIX MPOLECCOB, YPAaBHEHNE CyMMAapHOM TOKOOOpa3yroLIeit
peakuuu, BelYMCIUTh OJ{C ralpBaHHYECKOTO 3JIEMEHTa, €CJIM KOHICHTPAllMd WOHOB METAJIOB PAaBHBI:
[Mn?1=0,01 moxs/m, [Au**1=0,1 Monb/x1.

7. 3aKOHUYUTH ypaBHEHUS PEaKIUi, HAIIMCAB UX B MOJICKYJSIPHOH ¥ MOHHON opMax:

NH,OH + HNO; —, Zn(OH), + NaOH—, AIPO, + Na,SO4 —.

8. Hamncats ypaBHEHHs peakinii THApOJIH3a B MoJeKysipHoM 1 HoHHOM BHE: Aly(SO,)s3, KCI, Na,S0s.

9. Hamcatp »rIeKTpPOHHBIE ypaBHEHUS SJIEKTPOIHBIX MIPOIECCOB, YPaBHEHHE CyMMapHOH TOKOoOpa3yromeit
peakuuu, BelYMCIUTh OJIC ralpBaHHYECKOTO DJIEMEHTA, €CJIM KOHIEHTpPAllMd HOHOB METAJUIOB PaBHBI:
[Zn**1=0,01 mous/1, [Cu*]=1,0 MonB/11.

10. Cynbdar amomunamst Maccoit 36,4 r pactBopuiu B 100 T Boasl. [ImotHOCT MOMyyeHHOTO pactopa 1,32 r/mit.
Paccumnraiite: W(Alx(SO4)3); Cui; Cox; Crny N(AI(SO4)3) 1 N (H,0); T.

11. Hamucats 31€KTpOHHBIC YPaBHEHUS IEKTPOHBIX MPOIECCOB, YpaBHEHHUE CYMMApHOH TOKOOOPa3yIoIlel peak-
1wn, Beraucnts DJIC TaIbBAHAYECKOTO SIEMEHTA, eC/H KOHIIGHTPAIMHA HOHOB MeTainioB paBHer [Mn?]=0,01
mois/1, [AgT]=1,0 Moms/m.

12. 3aKOHYNTH YpaBHEHHS PEAKI[Hii, HATIICAB UX B MOJIEKYJISIPHOM U MIOHHOM BH/IE:

MnS + H,SO, —, Fe(OH); + NaOH —, NH,Cl + KOH —.
13.  Omnpezenure TEPMOIMHAMHUYECKYIO BO3MOXKHOCT IporekaHmss peakmun CaOgy + 2 Ciy =
= CaC, o + COy, AH, = 460 x/Ix npu cTangapTHLIX ycloBHsAX. Paccunraiite TemnepaTypy Hayana peakliy, eCn
S(Ca0)=38 Jx/MonbK; S(C)=6 Ix/monb-K; S(CaCy)= 70 Ix/monwK;  S(CO)=197 Jx/monbK.

14. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAaKLIUil:
KMnO4 + NaN02 + HZSO4 -, CI'Q(SO4)3 + Br, + NaOH —.
15. Onpenenurte TepMOANHAMUYECKYIO BO3MOXKHOCTB npoTekanus peakimn 2 Cl, ) + 2 H,O) =4 HCl, + O, ), AH;
= 115,6 x/lx npu CTaHIapTHBIX YCIOBHUSX. Paccumtaiite Temmeparypy Hadaiga peakiwn, ecmu S(Cly)=223
JIx/mone-K; S(H,0)=189 /Mo K; S(HCI)= 187 Tx/momsK; S(O,)=205 Jx/MonsK.
16. HarmicaTh ypaBHEHHS peaKinii THAPOIn3a B MojIeKy sipaoM 1 noaHoM Buze: CrCls, NaNO;, K,COs.

17. CocTaBbTe ypaBHEHHSI OKUCIUTEFHO-BOCCTAHOBUTENILHBIX PEaKLIUii:
K,Cr,0O7 + NaZSO3 + H,S0, —, KMnOy, + NaNO, + H,0O —.
18. 'omoreHHast peakuus MpoTeKaeT 1o ypaBHeHUIo H, oy + |, ¢ = 2 Hl ). Hauanbnas xonuenTpanus Bojgopona 2,1
MOJIb/11, rojia 1,5 Moiib/1. Bo ckoJIbKO pa3 M3MEHUTCsI CKOPOCTh peakiiuu, korja rnpopearupyet 30% Bogopoaa?
19. B 640 mn Boasl pactBopwiu 160 r xiopuna xenesa (1II). [InotHocTs momyuenHoro pacropa 1,032 r/mi. Pac-
cunraiite: ®(FeCls); Cyi; Cor; Crny N(FeClg) u N (H0); T.
20. Onpenenute TEPMOJMHAMUYECKYIO BOZMOXKHOCTB IpoTekanusi peakimu CS; ) +3 Oypn= =CO, (n + 2 SO,
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AH, = -1075 k/Ix npu CTaHAApTHBIX YCIOBHSX. Paccumraiite Temreparypy Haudanma peakiwu, ecin S(CS,)=151
JIhx/monbK; S(0,)=205 Tx/monbK; S(CO,)= 213 Jx/monb-K; S(SO,)=248 JTx/Mons K.

21. Peakuus unet no ypasHeHuto: 2 H, o) + S, ) = 2 H,S). HaganbHas KoHIEHTpalus BOAOPOAa 2 MOJb/J, Cepbl
1,5 monp/n. Omnpenenure BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh PEaKIMH K MOMEHTY, Koraa mpopearupyer 0,7
MOJIB/J1 Bojoposa?

22. Ompenenurte TEPMOAUMHAMUYECKYIO BO3MOXHOCTh IpOTeKaHHMs peakmuu 2 ZNS g + 3 Oy =
=22n0 ( + 2 SO, (1, AH; = -890 x/Ix npu cTaHIapTHBIX ycioBusAX. Paccunraiite TeMiepaTypy Hadalla peakiuy,
ecin S(ZNnS)=58 x/moib-K; S(0,)=205 Tx/moneK; S(ZnO)= 44 JTx/mons K; S(SO,)=248 JTx/moms K.

23. HavanpHble KOHIIEHTPALUN UCXOAHBIX BemecTB B peakiuu: 2 SO, ) + O, ) = 2 SOs () 6b1n paBHbI 1,8 MO/
SO, u 2,4 Monb/1 O,. Bo CKOIBKO pa3 U3MEHUTCSI CKOPOCTh PEakIMi K MOMEHTY, Korja npopearupyet 0,8 Moib/1
S0O,?

24. B pactBope oprodocthoproii kuciotsl Maccor 1200 r u mwiotHocThio 1,153 /™Mt comepkutes 312 © H3PO,.
Paccuuraiite: ®(H3PO,); Cyp; Coi; Cry N(H3PO4) 1 N (H,0); T.

Bimanets

HaBBIKAMH PUMCHEHUS
OCHOBHBIX XHUMHWYCCKHUX
3aKOHOB B TMpodeccro-
HaJIbHOM JeATENbHOCTH;
NPaKTUYECKUMH  HAaBbI-
KaMH TEOPETUYECKOTO M
AKCIIEPUMEHTAIBLHOTO
uccieoBanusi B obuac-
TH XUMHWHU

Ilpumepnivie npaxmuueckue 3a0anus 011 IK3AMeHA:

1. Ina peakuun CHy ) + CO, (= 2 CO () + 2 H, () onpesennTe BO3MOKHOE HAIPaBIECHUE CAMOIIPOU3-
BOJIFHOTO TEUEHHS PEAKIHH TPH CTAHIAPTHEIX YCIOBHSX M nmpu Temmeparype T =927°C, ecimu TemmoBoii 3¢-
(bexT peakuuu 10 3aJaHHOH TeMIIEpaTypbl HE N3MEHHUTCS. YKaXKUTE: a) BBLACISIETCS] I MOTJIOAETCS SHEPTHS
B XOJI¢ peaKkuy; 0) IPUUUHY HaliIGHHOTO U3MEHEHHs SHTpoNHY. PaccunTaiite Temueparypy Hadana peakiiH.

2. BbIpasure uepe3 KOHLEHTPALMK PEareHTOB KOHCTAHThl PaBHOBECHs CleMYIOIMX peakiuid Ny + 3
Hory = 2 NHs, AH = -92,2 x/Ix. YkaxkuTe HanpaBjIeHHE CMELIEHU XMMHUYECKOIO PABHOBECHUS STUX PEAKIIHI:
a) IpU MOHWKEHUU TEMIIEPATYypPhl, €CJIM JaBJIEHHE TIOCTOSIHHO; 0) MPH MOBBIILICHUN JABJICHUs, €CIH TeMIepa-
Typa TOCTOSIHHA.

3. CKOJIBKO MULTHIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCJIOTHI C IDIOTHOCTHIO 1,84 /My moTpedyercs
Ju1st mpurotosinenus 2 1 0,25M pactBopa?

4. Kakune u3 ciaenyrommx coneii moaseprarorcs ruapoiausy: Na,SiOs. Cu(NOs),. KBr? Cocrassre non-
HBIE ¥ MOJIEKYJISIPHBIE ypaBHEHHSI THAPOIN3a COOTBETCTBYIOMmUX cofeil. Kakoe 3nauenne pH (< unmn> 7) ume-
10T PACTBOPBI 3TUX COJIEH?

5. 3omb THApOKCHIAa MarHus noiydeH myteMm cMemmuBanus 0,02 1 0,01H. pactBopa MgCl, u 0,028 n
0,005 u. pacrBopa NaOH. Onpenenute 3apsi 4acTHUI] MTOJTYYSHHOTO 30J151 ¥ HAMTUIINUTE (POPMYITY €r0 MHIICIUIBI.

6. PaccumnTaiiTe 31€KTpOABIKYIIYIO CHITY U ONIPENENIUTE HApaBICHUE CAMOIIPOM3BOIBHOTO MPOTEKAHUS
PEaKIMy IpU CTAaHIAPTHBIX YCIOBUSX, UCIIONB3YsI 3HAUCHUS! OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX IIOTEHIINATIOB
H\] + H3PO4 — ‘]2 + H3P03 + Hzo
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7. IlpuBeauTte cXembl 3JIEKTPOJHBIX MPOLECCOB M MOJEKYJISPHBIE YPABHEHUS PEAKIMH, MPOTEKAIOLIUX
IPH DICKTPOXUMHYECKOW Koppo3uu rambBanonapsl Co/Ni: a) B kucno# cpene; 0) Bo BiakHoM Bozayxe. Or-
penenuTe yObUIb MacChl aHOJa PH KOPPO3HUHU B KUCIIOH cpene 3a 20 MUH, €CIIM CKOPOCTbh KOPPO3UH COCTaBHIIA
0,01 /4.
8. CocraBbTe 31EKTPOHHO-MOHHBIE YPaBHEHHUS 3JIEKTPOIHBIX MPOLECCOB (aHO MHEPTHBIN) U MOJIEKY-
JSPHOE YpaBHEHWE DPEaKIWH, MPOUMCXOJAIIeH mpu snektponuse pactBopa CoSO, Brruuncnure daktuiyeckoe
KOJIMYECTBO MeTajlia, moiydeHHoro Ha karone mpu snektponuse Co(NOj),, ecnu 31eKTpoin3 IpOBOANIH B
TeyeHUH 1 4. BeIxon MeTasmia 1o ToKy cocTaBui 85%. YKakuTe BO3MOXKHBIE IIPUYMHBI YMEHBIICHUS BBIXOJA
MeTaJlja 110 CPaBHEHMIO C PACYETHBIM.
3HaThb OCHOBHBIE ONpEACICHU Crucok BOIIPOCOB AJIsl MPOBEACHUS HTOTOBOM aTTECTaLlUH (3K3aMEHa) [0 JUCLUILIMHE
n moHATHS  0a30BbIX | 1. Buasl TommBa u ux coctas. Y CIOBHOE TOILTUBO.
3HaHWK B 0Onactu ecte- | 2. OCHOBHBIC XapaKTEPUCTHKH TOTUINBA.
CTBEHHOHAY4YHBIX  JHuC- | 3. YcTpoHCTBa IS CKUTAHUS TOIUIMBA.
LUIUINH; 4. CopepxaHue U OCIEI0BATEILHOCTh PACYETOB TOPEHUS TOILINBA.
(dbyHIaMeHTaIbHbIC 5. Harpes myroBoii u na3menHsiid. Hasnauenue, o6nactu 3 peKTHBHOTO TPUMEHEHHS.
OCHOBBI 6. Harpes nanykunonnsiii. Haznauenwue, oonactu 3¢ pexruBHOrO nmpruMeHeHust
€CTECTBEHHOHAYYHBIX 7. Harpes 37eKTpOCONIPOTHBIICHHEM H  3NIEeKTpoHHOITyueBor. HazHauenue, obnactu 3¢ pekTuBHOrO npumMeHe-
JUCLIMIIIINH, OCHOBHBIE | HUS
METOZBI pemienus | 8. OCHOBHBIE 3aKOHOMEPHOCTH MEXAHUKH MEYHBIX Ta30B.
TUNOBBIX  3amad 1o | 9. CBOOOAHBIE M YaCTUYHO OIPAaHUYCHHBIE CTPYHHBIC TEUECHUS. M
n3BeCcTHBIM anroput™MaM | 10. OrpaHnndeHHble cTpyiHbIE TeUeHUs. IHKEKTOp U 3KEKTOP. CTAILLYpTITICCKa
TEIUIOTEXHUKA

Y MIpaBUIIaMm;

OCHOBHBIE  3aKOHOMEp-
HOCTH IIPOIIECCOB Mac-
comepeHoca TNPHMEHHU-
TEJNBHO K TEXHOJIOTruYe-
CKHM IIpolleccaM,  ar-
perataMm u 000pynOBa-
HUIO TiepepaboTku (000-
ranieHus) MHUHEPaIbHO-
TO CBIPBSi, IPOU3BOJICTBA
00pabOTKM YEpHBIX U

11. Buas! ABMKEHHUS ra30B B Ieyax.
12. TloTepu 3Heprun npy ABUKEHUH Ta30B.
13. KoapummeHT TerionpoBoJHOCTH cTalie 1 (DaKTOPHI, BIUSIONINE HA HETO.
14. BiusHue ycinoBuii OXJIaXKIEHUS MEeTaJlla Ha ero CBOMCTBA.
15. OCHOBBI TEOPHH MTOTO0US U MOJCIIUPOBAHUS TEILIOTEXHUYECKUX
U TEIUIO3HEPreTUYECKUX MPOLECCOB U 000pyI0BaHUS.
16. Haznauenue u knaccuukanusi METaJUTypru4ecKux nevei.
17. Ha3nauenue u oO1rast cxema MpOMBIIUIEHHON MEYH.
18. Mcnonp30BaHNe BTOPUYHBIX 3HEPropecypcoB. THIIBI TEIIOOOMEHHUKOB, X HA3HAYEHUE U CPaBHUTEIb-
Has OLIEHKA.
19. Ouncrka LIMOBEIX Ta30B.
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I[BETHBLIX METAJLIOB 20. OcHOBBI TEXHOJIOTHH HarpeBa MeTaliia. TUIIOBBIE PEKUMBI HarpeBa
"ToHKUX" U "MaCCHUBHEBIX'" 3arOTOBOK
VYMeTh OOBSICHATH THUITNYIHBIE

MOJIETH 3aja4 B 00JacTy
METAJULypTHYECKOM  TeIl
JOTEXHUKH,

00CyXIaTh CIIOCOOBI
3¢ (HEeKTUBHOTO pEIICHUS
po0JIeM, BO3HUKAIOIINX
B Xoze MpodeCcCHOoHAb-
HOH JIeSITeIFHOCTH;
pacmo3HaBath  3ddek-
TUBHOE PEICHHE OT He-
3¢ heKkTUBHOTO, npu
pelieHnn 3aad  CIO0XK-
HOro TemIooOMeHa B
pabodyeM TIpPOCTpaHCTBE

21. OcobeHHOCTH HAarpeBa Ka4eCTBEHHBIX CTalIeH

22. OcHOBBI pacyeTa HarpeBa "TOHKHMX"' M "MacCHUBHBIX" 3aTrOTOBOK.

23. Buapl Opaka npu HarpeBe MeTaljia U IyTH CHIKEHUS TOTeph MeTajlIa.
24. Matepualibl, IPUMEHSIEMBIE B II€4aX

25. OCHOBHBIE 3J€MEHTBI KOHCTPYKIIHM Meuei.

26. OCHOBHBIE THITBI IJIaBUJIBHBIX, HAI'PCBATCIIBHBIX 1 TCPMUYCCKUX rneueit.
27. OrHeynopHble MaTEpHAJIbl, UX OCHOBHBIE CBOMCTBA.

28. Tennou3oasiuuOHHbIE MATEPHUAIIBL, UX OCHOBHBIC CBOKCTBA.

29. BcnomorarenbHOE 000pyI0BaHKE TTEYCH.

30. CocTaBneHre W aHAIM3 TEIUIOBBIX OAJaHCOB MeYeil, OCHOBHBIE TEIUIOTEXHUYECKUE MOKa3aTeIn PadoThI
neyeil ¥ myTH SHEProcOepeKeHUs

ne4u

Brnanets MPAaKTUYECKUMHU  HAaBbI- Ilepeuens mem 0151 Kypcogo2o npoekma
KaMH HCTIOJIb30BaHUS
3JIEMEHTOB IIPOEKTHUPO- Pazmep 3acomosxu, Kot 0 d,, d., te Tun
BaHHUS; b b Mapa emanu Oxbxl,mm Loer € P, mi o | o °c neuu
HaBbIKAMM M METOJHKAa- 1 30X 120x1000x6000 1180 40 35 15 0 MT
MU 00OOIIEHUsT pPe3ylib-
TaTOB IPOCKTHPOBAHHS; 2 Cm.40 100x150x4000 1190 40 25 | 30 10 1IT
croco0aMu COBEPITICH-
CTBOBaHUs Mpodeccro-
HaTBHBIX 3HAHMI H YMe- 3 | Xpomonukenesas D300x900 1180 50 24 20 10 Hic
HHit IPOEKTHPOBAHNS 4 | Cm.40 D300x800 1200 30 32 15 20 MBP
ITyTEM HCIIOIb30BAHH 5 | Xpomonuxeneeas 140x1000x6000 1180 0 20 9 20 uc
BO3MOXHOCTEH HHDOP- 6 30X D200x1200 1200 50 22 15 10 ic
MallMOHHOM cpeabl 7 | Xpomonukenesas 100x100x4000 1180 50 30 10 12 ic




CmpykmypH CmpyxkmypHbiti
blll d/IeMeHm Inanupyemvie /1eMeHm
KOMNemeHyu | pe3yibmamol 00yyeHUs Oyenounvie cpeocmea obpazosamenvHol
u npozpammul

8 Cm.40 120x120x6000 1200 70 30 20 0 ic

9 30X D150x1500 1190 35 25 18 20 MBP

10 | Cm.40 160x1000x4000 1200 45 10 12 15 Hir

11 | 30X 120x1000x6000 1170 60 15 10 0 MT

12 | Cm.40 140x100x4000 1180 70 20 11 20 T

13 | Cm.40 120x1000x6000 1200 45 15 7 20 MT

14 | Xpomonuxenesas 120x100x4000 1190 50 20 10 10 nic

15 | 30X 140x1000x6000 1190 40 35 30 12 MT

16 | XI8H98 D200x1800 1180 30 10 30 15 MBP

17 | Cm.40 130x100x4000 1190 60 17 17 0 MT

18 | 30X 120x1000x6000 1200 45 30 30 20 MT

19 | IXISHIT D120x6000 1180 50 22 22 10 hHic

20 | Cmanw cm3 - 720 caoka 40 | 20 9 60 OK

m
21 | 08xn --- 720  |caoka 110 | 22 15 60 TK
m
22 | Cm.40 70x150x4000 1190 30 25 30 10 ic
23 | 30X 100x120x4000 1190 35 25 18 20 ic
IIPUMEYAHUE: 6 - momyuna 3aeomosku, b - wupuna 3acomosxu; | - onuna sacomoexu.ILIC - neus ¢ wazaiowum no-

0om, co c80006bim omonnenuem, LT - neus ¢ wazaowum nooom, ¢ mopyegvim omonienuem, OK — xoanaxosas oono-
cmonnas, TK — mpexcmonnas xoinaxosas. MT - monxamenvhas memoouyeckas neub, MBP- neus ¢ gpawsiowumcs no-

oom OK - oonocmonuas Komakosas neus; TK - mpexcmonHas Kojinaxkoeas nevdov

Cocmaes monnuea

eapu-
anma

COCTAB CYXOI'O I'A34, obvemuvie %

CO, | CO | Hy | CHy | GoHg | CGiHg | Catlo | HS | 02 [ N,

Koagh-enm
pacxooa
6030yxa,n

Temn.
nodoepesa
6030yxa,’C




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie onemenm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npozpammbl
1 14 26 1 29 0 0 0 0 0 30 1,02 450
2 2,4 7 60 [ 25 2 0 0 02 (06| 28 11 400
3 10 21 | 19 | 37 0,6 0 0 01 (02] 21 1,12 350
4 55 | 28 | 30 | 20,2 0 0 02 |02 ] 159 11 400
5 01 96 2,7 0,8 0,4 11 400
6 0,3 36,3 17,1 29 0,3 17 1,12 350
7 0,1 93 4,3 1,9 0,7 1,15 375
8 95 | 17 | 15 | 38 0,5 20 1,05 400
9 20 10 | 28 | 38 0,3 03 109 ] 25 1,06 350
10 93 0,6 0,6 11 4,7 11 350
11 0,3 88 1,9 0,5 9,3 1,15 300
12 73 | 15 85 3 1 2,2 1,15 400
13 65 0,2 14,5 7,8 12,5 1,15 450
14 89 9 2 0 1,12 300
15 13 |1 38 | 51 | 55 0,2 4 1,05 450
16 98 2 1,2 300
17 20 34 43 02 [ 28 11 350
18 7 17 44 32 1,05 400
19 7 17 15 29 32 1,08 400
20 01 96 2,3 0,8 0,8 1,05 0
21 0,3 36 17,1 29 0,3 17 1,05 0
22 2 7 58 | 30 0,3 1,7 1 1,08 400
23 4 94 0 2 11 300
3Hathb OCHOBHBIE onpe- | IlepeyeHb TeOpeTHYECKHX BONMPOCOB K IK3aMEHY
ACIICHUS TUTAHUPOBAHUA | |, CejeHHsT U3 TEOPHH BEPOSITHOCTH M MaTEMAaTUYECKOW CTATUCTUKHU (TeHEpalbHAasi COBOKYITHOCTh, BRIOOpKA
OKCIICPUMCHTA, CITy4aiHBIX BEJIMYNH, XapaKTEPUCTHUKHU BEIOOPKH). [IimanupoBanue dKc-

KJIacCU(UKALMIO CIOCO-
00B BBIOOpA TUIAHA JKC-
MEepUMEHTA, Teope-

2. IlonsTHe 0 BUAaX IUIAHUPOBAHHS MAaTEeMaTHUECKOrO M (PU3MUYECKOr0 3KCIIEPUMEHTOB, NIPUHIMIIAX T€OMET-
PUYECKOTo U (PU3MUECKOT0 Mo100Hs OO BEKTOB YIPABICHHS.
3. Texymuii KOHTPOJIb MPOIYKIIHH.

IIEpPUMEHTA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
THYECKHUE OCHOBBI pac- | 4. [IpuHIUIBI BEIOOpa KOHTPOIUPYEMBIX MApaMETPOB M UX YPOBHS B CTaJapTax Ha METAJUIyprUYECKyIO Mpo-
yera  KOA(PQHUIMEHTOB | TyKIHUIO.
SMIOUPUYECKHX  ypas- | 5. CraTucTryeckoe 000CHOBaHNE 00beMa BRIOOPKH IPH KOHTPOJIE Y TIOCTABIIHUKA U TIOTPEOUTEIIS.
HEHUI perpeccuy; 6. KoHTpospHBIE KapThI.
OCHOBBI  cocTraBieHus | 7. O0mas cxeMa ynpaBJIeHHs TEXHOJIOTHYECKHM 00BbEKTOM C aanTHBHBIM OJIOKOM.
MaTpul,  TOJHOTO | 8. Teopernueckuii MOIXOMA, MATEMATUIECKOE CHMYJIMPOBAHNE YCIOBHN IKCIIEPUMEHTA, (DHU3HU-9ECKHUI IKCIIEP
npo6Horo  (akroproro | MCHT.
. 9. YcioBus moao0ust pu3HuecKoro 00beKTa U MaTepHaaIbHON KOITHH.
JKCIIEpPUMEHTA; .
10. Bri6op Hanbomnee 3hheKTHBHOI CXEMBI SIKCIIEPUMEHTA.
MCETOMHKY pacdera KO-| 11 Cocrapinenue rana MIPOBEJICHUSA SKCIIEPUMEHTOB Pa3HbIX
dpduieHTa KOoH- ypoB-Hel (OMBITHBIH, Ja0OpaTOpHBIH, MNOTYNPOMBIIUICHHBIH, TPOMBIIUICHHBIH, W3TOTOBJICHHUE OIBITH
KopAauuu MIPOMBIIIIEHHOM MapThn).
12. Buapl mapaMeTpoB ONTHMH3AINN, OOOOIICHHBIH MapaMeTp ONTHMHU3ANNH, PYHKIINS )KeTaTeTbHOCTH.
13. BeiOop THITa MaTeEMAaTHYECKOW TOTMHOMHUANBHOMN W HHOM MOJIEITH.
14. IpaBuita TOCTPOCHUS IIAHOB — IPOOHBIX PETLIHK.
15. Pucku npu MCTIONB30BAHUH MJIAHOB C JPOOHBIMU PEIUTUKAMH — BJIMSHHE HA TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKLIUH OTKIIMKA.
16. Tumbl MIaHOB SKCIIEPUMEHTA — JIBY- U Tpex (akTopubie miansl Tura N = m" (N — HeoOxoauMoe Kou4ecT-
BO OIBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHMS CIyYaHBIX (aK-TOpOB, N — KOJMYECTBO (HaKTOPOB).
17. Koaddumuent xorkopaanuu (KO3QQUIMEHT COTiacus) MpH SKCIIEPTHOMN OIEHKE BIHMSHHUA (PAaKTOPOB Ha
(GYHKIUIO OTKIIHMKA (TTapaMeTp ONTHMHU3AIMH).
18. OcHOBHBIE CBOICTBAa MaTPHIIBI MaTEMATUYECKH TUIAHUPYEMOTO 3KCIIEpUMEHTa (OpTOTOHAIBHOCTh, POTOTA-
0ebHOCTh, CHMMETPHUY-HOCTh, HOPMHUPOBKA SKCIIEPUMEHTAILHON MaTPHULIBI).
19. Meronuka pacuera K03 (HUIMEHTOB SMIIMPUYECKOTO YPABHEHUS 110 JaHHBIM MIPOBEIEHHOTO IIAHUPYEMO-
T'0 SKCIIEPUMEHTA.
20. Ces3b 3¢ ¢exra hakropa ¢ K03 PUIMEHTaAMH YPaBHEHHS.
21. Kpurepun onTHMaabHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BBenenue B pelieHHE MO MOWCKY ONTHMAJIBHOTO 3KCTPEMAIBFHOTO 3HAYEHUS MapaMeTpa ONTHMH3AINH B
obacTH ornpeneneHuss QYHKIUH JBYX ¥ MHOTO(MAKTOPHBIX YpaBHEHUH (METOJl KPyTOTro BOCXOXJeHHs bokca-
VYuncona u ap.)
YmMmeTs 3¢ HEeKTUBHO npuMe- | [lepedeHs TeopeTHYeCKHX BONPOCOB K IK3aMEHY
HATH MCTOIbI 1a- | 1, BeiOpaTh KOHTPOJIMPYEMbBIC MTapaMETPhl Ha METAJUTYPrUYeCKYIO MTPOAYKIIHUIO.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

HUPOBaHUS skcne- | 2. CTatucTruieckn 000CHOBATh 00beM BHIOOPKH MPH KOHTPOJIE Y TIOCTABIIHMKA U TIOTpEOUTENSI.

PUMEHTA; 3. IlpuMeHATh KOHTPOJIBHBIC KapTHI.

HCIIOJTh30BaTh Mme- | 4. BeiOpaTs Hanbonee 3¢ (heKTUBHYIO CXeMY IKCIIEpUMEHTA.

TOJUKY maTtemaru- | J. COCTaBUTH IJIaH MPOBEAEHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH.

YeCKOTO IUIaHMPOBAHHS (OTIBITHBIH, na6(3paTopHI>1171, IIOJIYIIPOMBIIICHHBIH, 3

SKCIICPHMCHTS,; TMPOMBIIIIIEHHBI, H3TOTOB/ICHHE OMbITHO-POMBIIILIEHHOHN nzipmn).

6. BeiOpaTh THII MaTeMaTHYECKOM MOJTMHOMHAIBHOM WM MHOM MOJe-TIH.

COCTABJIATE MATPULY | 7 [ocTponTs MIaH — APOOHBIX PEIUTHK.

TOJIHOTO M IPOOHOTO | § |fcronb30BaTh TUIIBI ILIAHOB 3KCMIEPUMEHTA — ABY- M Tpex (aktopubie miansl Tina N = m" (N — neoOxomu-

daxropHoro 3KCIIe- | MOe KOJMYECTBO OIBITOB, M — KOJWYECTBO YPOBHEH BapbUPOBAHUS CIYYalHBIX (pak-TOPOB, N — KOJIHYECTBO

pUMEHTA; (hakTOpOR).

npuMersTe B pabote | 9- IIpHMEHATE KOO dHUIICHT KOHKOpAALHH (KOIQ(UIIMEHT COrACHs) NPU SKCIICPTHOH OLCHKS BIMAHMS (ak-

SKCIIEPTHYIO o1eHKy | TOPOB Ha (DYHKIMIO OTKIMKA (IIaAPaMETP ONTHMHU3AIIHH).

spaunMocti  (axtopos, | 10. Tlonb3oBaThes MeToaMKoi pacuera KO3 UITUEHTOB AMIIUPUIEC-KOTO YPaBHEHHS 110 JAHHBIM TPOBEJICH-

OTIPECISIONIMX  (pyHK- | HOTO TIAHUPYEMOTO SKCIIePU-MEHTA.

LMIO OTKJINKA 11. Bect moOMCK ONTHMAJIBHOTO SKCTPEMAJILHOTO 3HAYEHUS TapaMeT-pa ONTUMH3ALKU B 00JIACTH ONpeaesie-

HUS QYHKIIMU IBYX U MHO-TO(AKTOPHBIX YpaBHEHUH (METO/ KPYTOro BoCcXOoxkaeHus1 bokca-Yuicona u np.)

Bnagers IIPaKTUYEeCKUMHU HaBbl- | [IpuMepHBIHA NepeyeHb TeM ceMHHAPOB-pedepaToB

KaMn 110 TPHUMCHCHHIO

MeToJa IUIAHUPOBAHUS
9KCIIEPUMEHTA,
METOJIaMHU ¢buzn-

YEeCKOI0 U IEeOMET-
pUYECKOro ToI00us;
podhecCUOHATBHBIM
SI3BIKOM MPeIMETHON
o0acTH 3HaHUS

1. OcHOBHBIE NOHATHS U3 TEOPUH BEPOATHOCTH U MAaTeMaTHYECKOH CTaTUCTHKH (FeHepajbHas COBOKYIIHOCTB,
BBIOOpKA CIy4alHBIX BEIMYHMH, XapaKTEPUCTUKH BBIOOPKH).

2. IlonsiTre 0 BHJAX MJIAHUPOBAHUS MAaTEMAaTHYECKOTO M (PU3NYEC-KOTO IKCIIEPUMEHTOB, MPUHIIMIIAX TEOMET-
PHUECKOTO 1 (PU3NIECKOT0 NOJ00MS 00BEKTOB YIIPABICHHUSL.

3. Tekyuuii KOHTPOJIb NPOTYKLIUH.

4. TIpyHIMTIBI BEIOOpa KOHTPOJIUPYEMBIX TTApaMETPOB M MX YPOBHS B CTaHJAPTaX Ha METAJUTYPTUYECKYIO TPO-
JYKIIHIO.

5. Cratuctrdyeckoe 000cHOBaHME 00BeMa BEIOOPKH IIPH KOHTPOJIE Y TIOCTABIIMKA U TOTPeOUTENS.

6. KoHTposIbHBIE KapTHhI.

7. O6mias cxeMa yIpaBIICHUS TEXHOJIOTHIECKUM OOBEKTOM C aTalITHB-HBIM OJIOKOM.
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8. TeopeTnueckuil MOIXO/, MATEMATUIECKOE CUMYIUPOBAHUE YCIOBUH SKCIIEPUMEHTA, (PU3M-UYECKUI dKCTIepH-
MEHT.
9. YcnoBus nomodust u3ndeckoro 00beKTa 1 MaTEPHATEHON KOTIHH.
10. Beibop Hanbonee 3hhekTHBHOM cXeMbl SKCIIEPUMEHTA.
11. CocrapnieHue IJIaHa MPOBEJCHUS SKCIICPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIM, JIAOOpa-TOPHBIN, TOIYIPP-
MBILUICHHbIH, TPOMBILUICHHBIH, H3TOTOBJICHUE ONBITHO-IIPOMBILUICHHOLH TApTUH).
12. Buapl mapaMeTpoB ONTHMH3AINA, OOOOIICHHBIH MapaMeTp ONTHMU3ANNHN, PYHKINS )Ke-T1aTeTbHOCTH.
13. BeiOop THITa MaTEMaTUYESCKON MOJTUHOMHUAIBHOMN U HHOM MOJICIIH.
14. IlpaBuia MOCTPOCHUS TIAHOB — IPOOHBIX PETLTHK.
15. Pucku npu MCTIONB30BaHUH MJIAHOB C JPOOHBIMU PEIUIMKAMH — BJIMSHHE Ha TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKIUH OTKIIMKA.
16. TuIbl IIAHOB SKCIIEPUMEHTA — JIBY- U TpeX (akropubie miansl Tura N = m" (N — HeoOxoauMoe KomudecT-
BO OIIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHMS CIIyYalHBIX (aK-TOPOB, N — KOIMYECTBO (haKTOPOB).
17. Koadumment xonkopaannu (kodp@uiueHT cornacus) NpH dKC-TIEPTHOH OICHKE BIHSHUSA (HaKTOPOB Ha
(GYHKIUIO OTKIIHMKA (TTapaMeTp ONTHMHU3AIMH).
18. OcHOBHBIE CBOMCTBA MaTPHUIbl MaTEMaTHYECKH IJIAHUPYEMOT'0 3KCIIEPUMEHTA (OPTOrOHAIBHOCTh, POTOTA-
0eIbHOCTh, CHMMETPUY-HOCTh, HOPMHUPOBKA SKCIIEPUMEHTAILHON MaTPHULIBI).
19. Metoauka pacueTra KO3 GHUIUEHTOB IMIIMPUIECKOTO YPaBHEHHS 10 JaHHBIM MPOBEIEHHOTO TIAHUPYEMO-
r'0 DKCIIEPUMEHTA.
20. Ces13b 3¢ ¢exTa hakropa ¢ K03hPUIMEHTaAMU YPaBHEHHS.
21. Kpurepun onTUMaIbHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BBeneHne B pellieHHE MO MOWCKY ONTHUMATBHOTO SKCTPEMAILHOTO 3HAYEHHsS MapaMeTpa ONTHMH3ALUH B
oOnacTu onpeneneHus QyHK-IUH JBYX U MHOTO(aKTOPHBIX YpaBHEHHH (METOJ] KPYyTOro BOCX0X-IeHus bokca-
Yuicona u ap.)
3HaTh COBPEMEHHBIE ~ METOJIbI KoHTposibHBIE BOTIPOCH! JIJIsI TPOBEACHUSI TEKYIIET0 KOHTPOJISI U UTOTOBOM
TEOPETUYECKOT0 U JKC- aTTecTanuu B (hopMe dK3aMeHa
MEPUMEHTANBHOIO  HC- | UTO Ha3bIBaeTCsi MOJENbIO? MoaenupoBanue

CIIEZOBaHMs IIPOLECCOB
1 00BEKTOB B METAJLTYp-
TUH

KakoBbI 0COOEHHOCTH MaTeMaTHYECKOM MOACTH?

Kaxwne OpIBafOT MaTeMaTHIECKue MOJENH (110 IIeTTH CO3IaHMsI, TT0 TPUHIIAITY TIOCTPOCHHUS )?
B uem cymHOCTh pOpPMATU30BAHHOTO TIOIX0/1a TIPU MTOCTPOSHUN MaTEMaTHIECKOM
Mojienu?

IPOLIECCOB U 0OBEK-
TOB B METAJUTYpIUH
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Ymeth MPOTHO3UPOBATh  BO3- TemaTuka 1a00paToOpHBIX PadOT IO MATEMATHIECKOMY MOJICIIMPOBAHHIO
MO>KHOCTb peleHus METaJUTyprHYeCKHUX MIPOLECCOB
HH)XEHEpPHBIX 3a7ad B | MaTeMaTHuecKoe MOAEIMPOBAaHKE IPOLECCa BOCCTAHOBJICHHSI KOHBEPTEPHOI'O [IUIAKA.
METaJUTypruu MarteMaTruecKoe MOJICIMPOBaHHE MPOLIECca BAKYYMHOT'O PACKHCIICHUS METaJlIa.
Bnanets METOAaMH  HCCIeIoBa- JlaboparopHast pabora:
HUS W CIOCOOHOCTBIO Maremarrnieckoe MOJCTHUPOBAaHUE IMpoIlecca BaKyyMHOTO pacKucieHus: Metayuia. CMolenupoBaTh 3aBU-
OOBSICHATH €ro pe3yiib- | CHMOCTh COJEP)KaHHUsI PACTBOPEHHOTO B METajUIe KMCIOPOAA OT JAaBJICHHUS B ra3oBOi (aze LUPKYJISLHOHHOTO
TaThl NPUMEHUTEILHO K | BAKYyMaTopa M COACP)KaHUs yriiepojia B MeTauie npu oopadotke ctamu Mapku 08FO.
npodeccuoHaATLHON HeobOxomumeble 1i1st pacueToB JaHHBIE BEIOUPAIOTCS CAMOCTOSTEIBHO.
JESITENbHOCTH Pexomennyemas nuteparypa:
1. buree A.M., bureer B.A. Meramnyprus cranu. Teopust 1 TEXHOJIOTHS IJIABKU CTalld. — MarHuToropck:
MI'TY, 2000. — 544 c.
2. Konecuukos 10.A., bynanos b.A., CtonspoB A.M. Metannyprudeckie TEXHOJIOTUU B BBICOKOTIPOU3BOIH-
TEJIbHOM KOHBEPTEPHOM Iiexe: yuebHoe nocobue. — Marautoropek: M3a-8o MarHuToropck. roc. TexH. yH-Ta
um. I".1. Hocosa, 2015. — 379c.
3HaTh OCHOBHBIC TIOHSTHSA W OCHOBHBIE ITOHATHUS TEPMOTUHAMUKH.

3aKOHBbI
XUMHH

(usnyeckoi

[epBrbiii 3akoH TepmoanHamuKkd. [loHsTHE O TermoBoM 3 dekTe, TEIoTh 00pa30BaHUs, TOPEHUS,
pactBopeHus, Gpa3oBbIX npeBpamieHuid. 3akoH I'ecca. Pacuers! no 3akony ['ecca.

Bnusinue TemnepaTyphl Ha TEIIOBOH 3 (eKT.

3akon Kupxroda. Pacuets! TemnoBsix 3ddekros no 3akony Kupxroda.

BTopoii 3aKk0H TepMOAMHAMUKHY.

TepmoauHamuueckre QyHKINN, XUMUYECKHH MOTEHIUAI, OOIIME YCIOBHS PABHOBECHS CHCTEM. DHEp-
rust ['u66ca u sHeprust ['enbMronbia Kak KpUTEPHH, OMPEeNsIoIe HalpaBlIeHNe U MPe/iel TPOTeKaHusl mpo-
LIECCOB B HEM30JIMPOBAHHBIX CHCTEMAX.

[lonsTHe o ¢a3oBOM paBHOBecHH, OCHOBHBIE onpeaeieHus ¢azoBoro pasHosecus. [Ipasuno ¢a3 ['n6-
Oca, ero mpuMeHeHHe.

®da30BOE paBHOBECHE B OJJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kiaysnyca-Knaneiipona, pacueTst
OCHOBaHHBIC Ha 3TOM ypaBHEHHE.

VYcnoBus XMMHUYECKOTO paBHOBECHs. 3aKOH JEWCTBYIOMIMUX Macc (TepMmoanHaMuveckwii). KoHncranra
XUMHYECKOTO PAaBHOBECHS.

Bunel koHCTaHT paBHOBecus. PaBHOBECHUS B r€TEpOreHHBIX CHCTEMAX.

BiusiHne teMneparypbl Ha KOHCTaHTY PaBHOBECHSL.

duznueckast XuUMuA
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Hampasnenue peakiuil B 3aKpbITBIX CHCTEMax. YpaBHEHHE HM30TEPMbl XUMHYECKON peakuuu Bant-
T'odda, ee mpakTHUeCcKre TPUIOKEHUs. Y paBHEHHE U300apbI-N30X0PHI peakui. MeTopl pacueTa KOHCTaHThI
PaBHOBECHSL.
[Ipasuino Jle-1llatense, ero mpakTHuecKoe MpUMeHEHHE. BivsiHue naBieHus Ha MOJIOKEHNE paBHOBE-
cusl.
Onpenenenne moHATHS “pacTBOp”’. CIIOCOOBI BEIPAXKEHHUS COCTaBa PACTBOPOB.
Bnusiaue paznuysbIX GaKTOpoB Ha PACTBOPUMOCTS.
Mogenu pacTBOPOB: HJicabHbIC (COBEPIICHHBIC) U OECKOHEUHO pa30aBJICHHBIC PACTBOPHI, UX OTIUYUC
OT peabHBIX PaCTBOPOB.
3akonsl Payns u 'enpu. [lapuuanbHbie MOJISIpHBIE BEIUYUHBL, UX ONPEACICHUE.
CaoiicTBa pa30aBIeHHBIX PACTBOPOB HE AJIEKTPOJIUTOB. J[aBieHHe napa HaJ pacTBOPOM, TeMIleparypa
KHUIIEHUS U 3aMep3aHusl.
YmeTh ONpeAeNsTs  TEPMOAU- Brinonnenue nadopatopHoii padorsl Nel Onpenenenre HHTETPAIBHON TEIUIOTHI PACTBOPEHHSI COJIH.
HaMHUYECKHE XapakTepu- | BolmosHeHue jadopatopHoii padorbl Ne 2 M3ydyeHne paBHOBeCHs peaKLIMM B3aUMOACICTBUS TBEPAOIO yIile-
CTHUKH XHMHYECKHX pe- | poJ ¢ ero auokcuaoM.Beinosnenne gadopaTopHoi pa6orsl Ne3 J[aBieHne HACBHIIEHHOTO Mapa W TEIIoTa
aKIMK HCTIAPEHUS] YUCTOM KUIKOCTH
Bnanets METOJIaMH  TIpelcKasa- JOMAHNIHEE PACYUETHO-TPA®UYECKOE 3AJIAHHUE Nel
HUA IpoTekaHus Bo3- | UccaenoBanue 1
MOXXHBIX  XHMHYECKHX st peakiuy BEIOIHUTD CIIETYIONIEE:
peakuuii 1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TeMIepaTyphl BeluuuHbl TerioBoro sgdexra AH®, = {(T) u usme-

Henust sHTponuu AS°, = f(T).

1.2.Beruncnute BenmuauHbl ACp, A\H%; 4S%;, AG°; 1 InK|, npu HecKoIBKMX TemmepaTypax, 3Ha4eHHs KOTOPBIX
3a/1al0TCSl TeMIIEpaTyPHBIM HHTEPBAJIOM U IIaroM TemmepaTyp. [lomydeHHbIe 3HAYEHHS WCHOIB3YIOTCS MPH
noctpoeHnu rpadukos B koopauHaTtax ACp— T; s\H —T; 2S% —T; ,G° — T u InK, — 1/T.

1.3.TTone3ysce rpadukom InK, — 1/T , BeiBecTu npubnamxerHoe ypasuenue suza InK, = A/T + B, rne A, B —
ITOCTOSTHHEIE.

HUccaenoBanmne 2

2.1. Ucnonw3yst paBuio ¢a3 ['udOca, A paccMaTpuBaeMoOl CUCTEMBI OMPESNIUTh KoJaudecTBa (a3, He3aBu-
CHMBIX KOMIIOHEHTOB M YHCIIO CTENEHER CBOOOIEI.

2.2. Omnpenenuts BO3MOXHOE HANPaBJICHUE NMPOTEKAHUS HCCIEAYEeMON pEeaklii U PaBHOBECHBIN COCTaB ra3o-
Bo#1 da3wl npu naBnenuu (klla) u remmeparype (K). [Ipu pemenun 3amauu UCIOIB30BaTh BHIBEJICHHOE B UC-
cienoBann | smnupudeckoe ypasHenue InK,=A/T+B u nanHbIe 00 HCXOHOM COCTaBe ra30BOH (a3bl
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2.3. YcTaHOBUTH HaNpaBICHUE CMEIIEHUS COCTOSIHUS PABHOBECHS PACCMATPUBACMON CHCTEMBI ITPH:
a) YBEJIMUCHUH JIaBJICHUS (IOCTOSHHAS TEMIIEpaTypa);
0) yBeNIMYeHUH TeMIIepaTypsl (IIOCTOSHHOE JABIICHHUE).
3HaTh OCHOBHBIE  3aKOHOMEp- 5 cemecmp

HOCTH U ABJICHHUA B O4Ya-
re aeopManuu B MPo-
meccax OMJI;

OCHOBHBIC  XapaKTepH-
CTUKHU MHCTPYMCHTA JIA
peanuzanyy  IpOIEecCOB
oM/

HepelteHb meopemuuecKux 60npocoe K IK3ameny.:

1. MexaHu3Mbl 1aCTUYECKOM nehopMaIu.
2.Yto Takoe HAaKJIEN MeTalla ¢ MO3UIINi Teopuu auciokanuii? Ha gro oH Biusier?
3.3anuumre ¥ MOSCHATE KPUTEPUH IUIACTHYHOCTH MeTauia (B ToM uucie u kpurepuii B.JI. Konmoropo-

Ba).

4. OuznyecKue SBICHHS, JISKAIINE B OCHOBE MOJSIPU3AMOHHO-OIITHIECKOTO METO/IA.
5. IMonsiTue «hopmoobpazoBaHue» Mpu 00pabOTKE METAIIOB JABICHUEM.

6. [Tousitre «(popMoOM3MEHEHHE» IPU 00pabOTKE METAIIOB JIaBICHUEM.

7. TlonsiTne «cBOHCTBOOOpa3oBaHKe» MPH 0OPabOTKE METAIIIOB IABJICHHUEM.

8. TloHsiTHE «CBOWCTBOM3MEHEHHE» MIPH 00pabOTKE METAILIOB JaBICHHEM.
9.HazoBure npu3Hakyu KiaccupUKaum yeTpoicTs u criococos OM/I.

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

20.
21.
22.
23.

YcnoBre MOCTOSTHCTBA O0beMa.

Hepasnomeprocts nedopmanun npu OM/.

Crioco0s1 hopmoodpazoBanus mpu OM/I.

VYciioBre HaMMEHBIIETO COMPOTUBIICHHUSI.

Ha3zosure n oxapakrepusyiite croco0s! popmonsmeneHus Metamuia nmpu OM/I.

Cunbl BHeMIHero TpeHus B npoueccax OM/I.

ComnpoTHuBIiieHHE TUIACTHYECKOH e OpMaIiH.

Pons cmazku B mporeccax OM/I.

[lepeuuncnure u oxapakTepusyiTe ciocoObl cBolicTBoOOpa3zoBanus mpu OM/I.
OTnuuus mIacTU4ecKon aedopMaluy MOJMUKPUCTAIDIA OT TUIACTHYECKOHM JeopManii MOHOKPUCTAII-
na.

[lepeuncnure u oxapakTepusyite criocoObl cBoricTBor3MeHeHus mpu OM/I.

Tekcrypa merasna.

UTo Takoe «IOJMTOHU3ALUA» U «PEKPUCTAIITN3ALUA) C TIO3UIUN TEOPUH JUCITOKAIMNA?
MexaHu3Mbl 00pa30BaHMsI AUCIOKALMH.

Teopus 00paboTku
METaJJIOB IaBIECHUEM
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24. MexaHu3Mbl TOPMOKEHUS AUCIOKALIUIA.
6 cemecmp
Ilepeuens meopemuueckux 60NPOCO8 K IK3AMEHY:

®dakTudeckuil odar, BHEKOHTaKTHas Aeopmanus U xecTtkue KoHnbl (Paktiuueckuii oyar aedpopmanuu. Bae-

2.

B~ w

KOHTaKTHasI BBICOTHAS YTSDKKA 3aHETO KOHIIA MTOJIOCHL. [ MImoTe3a )KeCTKUX KOHLOB (TNIOCKHUX CEYEHHI))
®a3pl npokatku (IlepBoHadanbHbliil kKoHTakT. Hauano 3axBata. OxoHuaHue 3axBara. @opMHUpOBaHUE MIEpe-
HEro JKeCTKOTO KOHIIA. Y CTaHOBHBIIHIICS mporiecc. BeIOpoc. Y clioBre MOCTOSHCTBA CEKYHIHOTO 00heMa)

. [IpunyuTenbHbIA 3aXBaT
. Koaddunuenra Tpenuns npu npokatke U MeToAbl ero onpeeneHust (OCOOCHHOCTH pactpe/iesieH!st CUJl Tpe-

HUSA 10 ayre KoHTakTa. CyIIHOCTh KO3 (GUIIMEHTA TPEHHS MTPH MPOKaTke. MeTo/l MaKCUMaJIbHOTO yIJia 3a-
xBata. MeToJ npeienbHOro 00xartus. Metoa onepexxerust. COOTHOIICHUS! KOG GHUIIMEHTOB TPEHUS MPH 3a-
XBaTe U YCTaHOBHUBIIIEMCS ITpoIiecce)

. Bnusinue dakropoB mpokaTtku Ha kodhdunpenT Tpenus (Bnusiaue Marepuana nonocel. Bnusaue Matepuana

U COCTOSIHUS ITIOBEPXHOCTH BAJIKOB. BiMsHME TEXHOIOrMYECKUX CMa3oK. BimsHue TemiepaTypbl IPOKATKH.
BnusiHue ckopocTy IpOKaTKN)

. @du3uyeckas CymHOCTh HeitpanpHoro yria (HexkoTopsle 3aBHCHMOCTH 1JIsl pacueTa HEHTpalbHOTO yria.

Onenka npumeHUMocTH Gopmyn DkenyHaa-Ilasnosa u ®aiindepra. IIpesensl U3MEHEHUST HEUTPAILHOTO
yIJla py NPOCTOM MpoLiecce MPOKATKH. MeXxaHU3Mbl U3BMEHEHUS] HEUTPAJILHOTO yria Py IPOCTOM IpoLec-
ce npokaTku. HelTpaiapHBIN yroi Kak peryisTop mporecca MpoKaTKH)

. HanpspxeHHO-1epOpMHUpOBaHHOE COCTOSIHHE MeTauia npu mpokaTke (OCHOBHAs MexXxaHHYecKas cxema Jie-

dopmaru 1pu mpokartke. JIOMOMHUTENbHBIE HANPSOKEHUS M TpaHC(OpMAIMs CXEMbI HANPSIKEHHOTO CO-
crostaust. OCOOEHHOCTH TPOJIOJILHOTO JIBU)KEHHSI METalla B HU3KOM ouare jaedopmarmu. OcoOeHHOCTH
MPOJIOJIBHOTO HATIPSKEHMS B HU3KOM odare jgedopmari. OCOOEHHOCTH MPOJOJILHOTO JBMKEHUS METaJlIa B
BBICOKOM ouare jedopmarui. Popma MornepeqHoro Ce4eH s MoJI0Ch MOC/e MPOKATKU TP Pa3InYHbIX 3Ha-
yeuusix /h )

. Buner u cocraBnsitomue ymmpenus (YIMpeHne u ero 3Ha4eHne 171 TEXHOJIOTUU TPOKaTKU. Byl ymmpe-

Hus. CocTaBisionye ymmpenus. PacueTHast Bemu4rHa yIIHPEHUS )

. Bnusnue daxtopoB npokatku Ha ymmpenue (Biausaue oGxartus. Bnusaue nuamerpa Bankos. BiausHue uc-

XOJHOM IMUPUHBI MOJI0Ckl. Biusiane mmpuHbl ovyara aedopmarmu. Biausaue koaddunmenrta tpenus. Brus-
HUE CKOPOCTH MPOKATKU. BiusiHue XuMcocTaBa cranu. BiusiHue HaTsDKeHHs W Toarnopa. BiusHue npobHO-
ctu aedopmanun)
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11. KoHTakTHBIE HANPSDKEHHUST U OCOOCHHOCTH HMX paclpeliesieHus BIob Iyru 3axBara (KoHTakTHbIE Hampsi-
KEHUsl TIPU MpoKaTKe. BapuaHThI pachpeneneHnss HOPMAaNbHBIX KOHTAKTHBIX HampspkeHuil. OcobeHHOCTH
pacrpezieneHnsl KOHTAKTHBIX HampspkeHuit mpu /h = > 5. OcoO0eHHOCTH pacHpe/eeHHs] KOHTAKTHBIX
HaIIpSDKEHUN  IIpU /h = 2...5. OcobOeHHOCTH paclpeleNeHusT KOHTAKTHBIX HAMpPSKCHUH TpU
/h =05..2u /h <0,5).
12. BnusHue yclIOBUil MPOKAaTKK Ha KOHTAaKTHOE AaBleHue (Bnusaue kosddunmenta tperns. Brusaue ooxa-
TAA BnusHue nnameTpa BaJKoOB. BnusdHue 3amgHero HarTsbkeHUs. BiusHHe mepeqHero HaTSKEHHS.
CoBMecTHOE BIHSHUE TIEPETHErO U 33AHETO HATSKEHUS).
YMetb BbIOMpaTh  MapaMeTpbl 5 cemecmp
WHCTPYMEHTa JUIs pea- Ilpumepnvie npakmuueckue 3a0aHUA ONA IKIAMEHA
JIU3aHuH 3a1aHHOTO 1. epeuncure mokazatenu GpopmonsMererns Metaa mpu OM/I. 3amummte GopMyIibl Uit UX Ompese-
npouecca OM/I; JIEHUS.
AHAJIM3MPOBATh  TEXHO- 2.TlpuBeuTe NPUMEpPBI NPOSBIICHUS. HEPABHOMEPHOCTH Je(hOPMAIUK [IPH HAJUYMH KOHTAKTHOTO TPEHHUS;
JIOTHYECKHE  TIPOLECCEI NPY HECOOTBETCTBHH (OPMBI HHCTPYMEHTA U Ae(hopMUpyeMOoro Tela; MpH HEOJAHOPOJHOCTH CBOWCTB
OMJl ¢ nenbro moucka nedopMupyeMoro Tena. B uem 3akirtodaercs 3aK0H JTOTOTHUTENBHBIX HATPSHKEHHHA?
ONTHMAJIBHBIX MTAPAMET- 3. 300pasure MeXaHUYECKHE CXEMBI JIeOpMAIMH 1JIsl IMCTOBOM MPOKATKH.
poB mporecca 1 Bhibopa 4. 306pa3ure MEXaHUYECKUE CXEMBI e(OPMAIIUH [T IPECCOBAHMS.
HapTyHmero  o6opyno- 5. 300pa3sure MeXxaHHYECKHUE CXEMBbI epOpMAIiH TS BOJIOYCHHSI.
BatA 6. 300pasute MeXaHMIECKUE CXEMBI Ie(OPMALMH TSl OCAIKH.
6 cemecmp
Ilpumepnvie npakmuueckue 3a0aHUs ONA IKIAMEHA
1. OueHuTh BO3MOKHOCTD 3aXBaTa METaJLIa BAIKAMH TIPU 33/IaHHBIX YCIOBHSIX.
2. OueHHTH YCTONYHBOCTH MPOLIECCA TIPOKATKHU MPH 3a[aHHBIX yCIOBHSX.
Bnagers METOJIaMHU aHallu3a TeX- 5 cemecmp

HOJIOTUYECKUX TIpollec-
COB U HUX BJIIUJAHUS Ha
Ka4eCTBO  NOJIy4aeMBbIX
U3EIIUHN;

3adanusn Ha peuwtenue 3a0ay u3 nPOPeccuoOHaAIbHOU obaacmu:

Bri0paTth 000py10BaHKE 151 XOJIOIHOM MPOKATKH JIMCTA IPU 3aJaHHBIX HCXOIHBIX apaMeTpax.
BriOpats 000pyI0BaHuE IS rOpsTYe MPOKATKH JIMCTA TPY 33JaHHBIX UCXO/IHBIX apaMeTpax.
3. Bribpars 060pyJOBaHKE It COPTOBOM MPOKATKHM JIMCTA IIPH 3aJAHHBIX HCXOIHBIX apaMeTpax.

™=




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie onemenm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npozpammel
YMEHHEM 4. BeiOpats 060pyJ0BaHHE TS BOJOUCHHUS IPOBOJIOKH TIPH 33 [aHHBIX HCXOTHBIX MapaMeTpax.
aHaI3upoBaTh 5. BeiOpars 060pyq0BaHuE UIS IPECCOBAHUS MPYTKA TPH 3aJaHHBIX HCXOIHBIX TapaMeTpax.
TEXHOJIOTMYECKUE
PEXKUMBIL 6 cemecmp
3adanua na peuwienue 3a0ay u3 nPogeccuonantbHoIl oodaacmu:
1. Omnpepenuts BO3MOXHOCTD TOPSTYEH POKATKHU JIMCTA TIPU U3BECTHBIX TEXHUUECKUX XapaKTEPUCTUKAX
paboueii KJIeTH U IPUBOJA.
2. Onpenenuts BO3MOKHOCTD MPOKATKA COPTOBOTO MPOMUIISI IIPH H3BECTHBIX TEXHMIECKUX XapaKTepPH-
CTHKax pabouell KIIeTH U MPUBO/IA.
3. OmnpenenuTs BO3MOXXHOCTD XOJIOJAHOM MPOKATKHU MOJIOCHI TIPU U3BECTHBIX TEXHUYECKUX XapaKTePHUCTH-
Kax pabodell KIeTH U IPUBOA.
3Hath OCHOBBI  MH(pOPMAIMOH- TeopeTnyeckue BOIPOCHI:
HBIX TEXHOJIOTHI; 1. TIoHATHS «CTATHCTHKA» U «aHAIM3», KPUTEPHHA ONITHMAIBHOCTH.
TEXHUICCKHE M IIpo- 2. MeTojibl CTATUCTUYECKOM IPOBEPKH THIIOTES .
I'PaMMHEIC CpeacTsa 3. Uro Takoe 1enesas QyHKIUSL.
peannsalii  HHPOpMA- 4. TIOHSTHS JIOKAILHOTO H TII00AIEHOTO ONTHMYyMa
LIMOHHBIX MPOLIECCOB
YmeTs paboTaTh € COBpEMEH- [IpakTHueckue 3agaHus:
HBIMH  OPOrpaMMHBIMHU 1. Poab u MECTO MaTEMaTUYECKON MOJEIH. MaremaTnueckas
CpeACTBaMH pacyeTa 2. 3ajxanue orpaHuveHuii (yCiaoBuii) BBeeHreM 6apbepHOH, ITpadHO YHKIMHY. CTaTUCTHKA B MCTAJI-
3. T'paduueckuii METO JTMHEWHOTO TIPOrPAMMHUPOBAHHUSL. JIyprun
4. Co3znanune rpaduuecKkux 00bEKTOB HA JIMCTAX M AUAarpaMMax 3JIeKTPOHHbIX Tabmui Excel.
5. Merobl HenMHENHONH ONTUMHU3AIIMN
Bnagers MeToAaMu aHaiuu3a Qu- IIpakTHueckue 3agaHus:
3UYECKMX  SBJICHUH B 1. Ponb u MeCTO MareMaTHIECKON MOJIEIIH TIPU AaHAITM3E JaHHBI3 METAJLUTYPTHYECKHUX MPOLECCOB TPOLEC-
TEXHUYECKUX YCTPOMCT- COB.
Bax 1 cucTemMax 2. Tpaduueckuii METOJ TUHEHHOTO TIPOrPAMMHUPOBAHHSL.
3. CuMIUIEKC METO] JIMHEHHOTO MPOrPaMMHUPOBAHUSI



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0
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3HaTh TpeOboBaHus K moaro- | TpeOoBaHUs K COCTABICHHIO, HATIMCAHUIO U O(OPMIICHHIO OTYETA TI0 MMPOU3BOICTBEHHOM - MPAKTHKE TI0 MOy~
TOBKE OTYETa IO MPOU3- | YCHUIO MPO(ECCHOHANBHBIX YMEHHIA 1 OIbITa MPO(ECCHOHATBHOM AeATeIBHOCTH.
BOJICTBEHHOW IpaKkTHKe | B meprox mpakTHKU CTyISHTbI JOJDKHBI U3Y4aTh CIIEAYIOIINE BOIPOCHL:
COTJIACHO  YTBEPX/IEH- | By BBITYCKaeMOH 3aBOIOM IPOLYKLIMH, HCTOUHHKH MOIy4aeMOro HCXOIHOTO MaTepyaa, TOILINBa, dIeKTpo- |1 IPOH3BOICTBEHHAS -
HBIM (popMam 9HEPIUH, BOJOCHAOKEHHS. TeXHOIOrnuecKas CBs3b OCHOBHBIX MPOM3BOJCTBEHHBIX 1IeXOB. BHyTpu3aBoackoi | IPAKTHKA MO TI0TY-
Tpancnopt. Oprauusanys ynpasieHus 3aBogoM. [1epcreKTHBBI Pa3BUTHS 3aBOJIa U €r0 3HAUEHHE I HapoJ- | YEHHUIO TPOQeccHo-
HOT'0 XO3SIIICTBA U JJIsl JAHHOTO MPOMBIILJIEHHOTO paiioHa HaJIbHBIX YMEHUHU U
YMeTb cocTaBiIATh 0T4eT 10 | CoCcTaBNIATh, MUCATh M OGOPMIIATH OTUET MO IPOU3BOJICTBEHHOM - IPAKTHUKE IO MOIYUCHHIO MPOPECCUOHANIb- | OTIBITA TIPOECCHO-
TIPAKTUKE HBIX YMEHUH U OMbITa MPO(EeCCHOHATBHOMN IEATEIBHOCTH. HAJIBHOI JIeSTENBHO-
Brnaners NpaBHJIAMH TIOATOTOBKH CTHU

YCTAHOBJICHHOW OTYET-
HOCTH II0 YTBEPXKIECH-
HBIM (opMaM

IIpuemamu cbopa mMaTepuana A COCTaBIECHUS OTYETA IO MIPOU3BOACTBEHHOM - MPAKTUKE MO MOTYyYEHUIO
npodecCHOHANBLHBIX YMEHUH U ONbITa MTPOPECCHOHANBHON IS TENEHOCTH.
Copep:xaHne oTYETa ONPEAECIAETC HHANBHUIYAIbHBIM 33JaHUEM, BBIJAaHHBIM PYKOBOIUTEIEM NPAKTUKA

OIIK-5 - cnocoOHOCTBIO IIPUMCHATH B HpaKTquCKOﬁ ACATCIIbHOCTU MPUHIUIIBI pAllMOHAJIBHOT'O UCITIOJIb30BaHUA ITIPUPOJHBIX PECYPCOB U 3alIUThI OKpY)K@.IOH.ICI’I

cpenanl
3HaTh OCHOBHBIC HCTOYHHMKH H TeopemquKHe BOITPOCKHI:

¢akTopsl Qusnueckoro, | HazoBure 3tamsl co3ganus 0€30MacHOr0 XU3HEHHOTO POCTPaHCTBA

XMUMU4ecKoro u Ouono- | Kakue npakriuyeckue pereHus MpUOpUTETHBI IPU PEATU3aLMK CUCTEM 3aIIUThI OT ONTACHOCTEN?

rU4eCcKOro 3arpsizHeHus | DopMbl TPYAOBOU ACATEIILHOCTH U SHEPIETUUECKUE 3aTPAThl YEJIOBEKA.

OKpYJKarollen cpeapl, ux | JlelicTBUe napaMeTpOB MUKPOKJIMMATA HA YEJIOBEKA.

BIMsSHUE Ha aTMocdepy, | Bnusaue dusndeckoil Harpy3ku Ha QU3HOJIOTHIO YETOBEKA.

rugpocdepy, TIMOUBY U

4eJI0BeKa besonacHoCTh XHU3-
YMeTb pasnuuate Qusndeckue, | [IpakTuueckoe 3axaHmne HEACITEIbHOCTH

XUMHYECKUe. OHOIOTH-
yeckue  (aKTOpBl HX
napaMeTpel M 00CYyX-
JaTh CIIOCOOBI 3aIIUTHI
OT HUX TEXHUYECKHMH,
OpraHu3allMOHHBIMH |
YIPaBJICHYCCKUMH  Me-

B nomemienuy, pasMepoM 4x10x4 M°, yCTAHOBIEHO TPU OMHAKOBBIX KOMIIBIOTEPA (CHCTEMHBIT GJIOK M MOHH-
TOp, pazmMepoM 13 mr0iMOB, MPU MOCTOSHHOM BKJIFOUEHHH). 3a KaXKIbIM KOMITBIOTEPOM paboTaeT OJWH omepa-
Top ((husndeckas Harpy3ka — jerkas). Takxke B TOMEIIEHAN HAXOATCS: HACTOIbHBIN J1a3epHbIi IPUHTED, CKa-
Hep, Gakc 1 oUCHBIN KONMMPOBAIBHBIN anmapat (B crisiimieM pexxume). [IpuTouHo-BEITSKHAS €CTeCTBEHHAs
BEHTHJIALINS OCYIIECTBISIETCS Yepe3 OKOHHBIE MTPOEMBI (TeMIiepaTrypa HapyKHOTo Bo3ayxa 18 °C) u pemerku
BBITSDKHBIX MIAXT (3KaJTio3u ¢ yriiom oTkpbitust 30°). Tlepernan BHICOT MPUTOYHOTO U BBITSHKHOTO OTBEPCTHIA
0K0JI0 1 M.
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TOJaMU [TpuHUMAs1, 9TO ONTUMAIILHBIM YCIOBHSIM PabOTHI ONIepaTopa COOTBETCTBYET TeMrieparypa 22 °C, onpenenunTh:;
HEOOXOJUMYIO TMPOU3BOAUTEIBHOCTh (Pacxojl) MPUTOYHO-BBITSKHOW ECTECTBEHHOW BEHTWISAILWH, TUIOMIAIb
BBITSDKHBIX IPOEMOB U KPaTHOCTh BO3AyX000OMeHa.
Bnanets METOJIUKAaMHU HU3MEpPEHUsI KoMmniekcHble 3aJaHusA:
pa3auuYHBIX (DAKTOPOB U PACYET IIOJIUT'OHA TKO
crrocobamMu OIeHUBAHUS
9THUX (baKTOPOB Ha OK- 3apanue: Paccunrars MOJIUTOH TBEPIBIX KOMMYHAQIBHBIX OTXOZOB 110 UCXOIHBIM TaHHBIM, IIPUBCIICH-
PYXKaroIIyto Cpeay HBIM B Tab0m.3.
Tabmua 3
Hcxonnple nanHbIe (BapHaHTHI)
No BapuanTa T, net N1, gen N,, uen Hy', 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
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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
3Hathb OCHOBOIIOJIAraroIye Ilepedyens BONPOCOB K 3a4eTy
3aKOHBI TIPUPOIBI: 1.ITonstue 6uochepsl u Hoochephl. ['odaNbHBIC U3MEHEHUS OMOJIOTMYECKOr0 Pa3HO00pasus
NPUHIHIIBI OPTraHru3aANHA 2.0mpezienenue A0IyCTUMOTO BO3JICHCTBUS HA BO3AYLIHbINH OacceitH. CaHuTapHo-3amuTHas 30Ha. Cro-
U pasBuTusg Ouocdepsl, COOBI ¥ CPEJICTBA 3ALUTHI OKPYIKAOIIEH CPEIBI.
e CTPYKTYypy; NpUHIH- 3.CTpyKTypa IpOU3BOJCTBA U CXEMA BO3ACHCTBUS €r0 Ha OKPYKAIOLIYIO Cpeay.
bl OpPraHM3aLMU, pa3- 4.CtpyKTypa OpraHoB, KOHTPOJIMPYIOIUX COCTOSHUE OKpy»Karolel cpesl. OCHOBHBIE 3aKOHOIATEIbHbIE
BHUTHUS, YCTOMYMBOCTH, AKTEL.
CTPYKTYpYy OHMOreoneHo- 5.Posib npupoIHBIX pecypcoB B pa3BUTHH 001IecTBa. BO300HOBIsIEMOCTD NPUPOAHBIX PECYPCOB.
30B; 6.ConuanbHble ¥ SKOHOMHYECKHE TIOCJICACTBUS U3MEHEHNH OKpYyKatollen cpeabl. OpraHnbl, KOHTPOJIHU-
3aKOHBI B3aUMOJICHCT- PYIOLIME COCTOSIHUE OKPYXKAIOIIEH cpefibl. DKOHOMUYECKUE aCIeKThl 3KOJIOTHMY — JIMLEH3UPOBAHUE,
BHUSI )KUBBIX OPIaHU3MOB CTPaxOBaHUE, HAJIOTOBBIE JILIOTHI, IUIATEKHU 34 IIPUPOAOIOIB30BaHHE.
1 MX COOOMIECTB €O cpe- 7 IlpuunHel 3arpsi3HEHNS] IOBEPXHOCTHBIX BOA MIPU pa3pabOTKe ¥ 000TaleHUH TOJIE3HBIX HCKOTIAEMBIX
JI0M 0OWTaHUs; TIPUHIIU- 8.0xpaHa u pallMOHaJIbHOE UCTIONIb30BaHue Hep. CrocoObl COKpAaIIeHus MIIOMAAeH, H3bIMAeMBbIX JUIS
IIbI PAIHOHAIEHOTO HYX TIPOU3BOJICTBA. Okosorus
IIpUPOAOIIOIb30BAHUS U 9.Iloka3arenn KauecTBa BOJALI. METOIBI OYMCTKHA CTOYHEIX BOJI, X Knaccmbmcauml.
NIEPCIEKTUBBI CO3/1aHU 10. 3emenbHbIE pecypchl U BO3EHCTBHE HAa HUX MIPEANPHUITUI
9KOJIOTHYECKH Oe3011ac-
HBIX TEXHOJIOTHI];
COBPEMEHHBIE Ipo-
rpaMMbl U HPOEKTHI
9KOJIOTMYECKOIO0 MOHH-
TOpUHTa Cpeipl 0o0uTa-
HUS
VYmers IPaMOTHO BECTH OMOUH- | 3agaHusi 1Jisi KOHTPOJILHBIX PaGoT:

JMKalMOHHbBIE HAOJIIO-
JIEHHUS B CBSI3H C 3a/a-
YaMHU DKOJIOTHYECKOIO

1.CtpykTypa mpou3BOACTBA U CXeMa BO3ACHCTBHS Ha OKPY>KaIOILYIO CpeLy
2.Iloka3zarenu KauecTBa BOJIbI
3.DopMBI B3aMOCBSI3H TEXHOJOTHYECKHX MPOIIECCOB € MPUPOHON cpeioi. [Tokazarenn, HICTOUHUKH U




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

MOHHUTOPHHTA U TPaMOT- (hopMBI BO3JCHCTBHSI HA IPUPOIHYIO CPEIY

HO OLICHUBATH TOCIHE- 4.0OmpeneneHue AOMYCTUMOTO BO3ICHCTBUS Ha BO3AYIIHBIN OacceitH. CaHU- TapHO-3alUTHAS 30HA

CTBUSA cBoel mpodec- 5.Kakne opranu3Msbl BEIETISIOT 110 CTIIOCO0Y MUTaHUS B Onocdepe

CHOHAJIBHOH JIeSITeTHHO- 6.CrpykTypa 6uocheps CTpykTypa 1 periaMeHTHpOBaHUE BOJOIOIB30BaHMS Ha IPEITPUSTHH

CTH; 7.Ha yem ocHOBaHO (hYHKIIMOHHUPOBaHHE MPUPOTHO-TIPOMBIIIUIEHHBIX CHC- TEM, Kakue ero ()OpMbl BbIie-

MPUMEHATh METOHBl pa- JSIOT

LUOHAIBHOTO TPUPOIO- 8.Kakue nokazaTenu yauThIBalOTCS IPU pacueTe KOHIEHTPALMHU 3arpsI3HsI0- IUX BEIIECTB B BOIXHBIX

MOJIb30BAaHUS ISl CO3- 00BeKTax mpu cOpoce B HUX CTOYHBIX BOJ

JaHUSl YCTOWYIMBBIX IKO- 9.Kak paccuuThIBalOTCS KOHIICHTPAIMH 3arPSI3HSIOIINX BEIIECTB B aTMO- cdepe MpH BEIOpoce U3 ToueU-

CHCTEM Ha 3Tane MpoeK- HOT'O HCTOYHHKA

THPOBaHUSA 3e7IEHOr0 10. Kaxk B 6mocdepe hopMUpyIOTCS e TUTaHUS

CTPOUTENLCTBA 11. [oka3zarenu KauecTBa aTMOCPEPHOTro Bo3Ayxa. UTO BKIIIOYAET MOHATHE HEOIArONpPHATHBIX METEOYC-

JIOBUI

Bnagets NpaKTUYECKUMH HaBbl- | 3axaHus U3 npodeccuoHaIbLHOI o0aacTu:

KaMH 10 ONpeeNICHUIO
YPOBHEH  BO3IIEUCTBUA
AHTPOTIOTeHHBIX  (aKToO-
POB Ha DKOCHCTEMBIL;
METOJAaMH METOJbI pa-
[IUOHATBHOTO TPUPOJIO-
MOJIb30BaHUSl IS CO3-
JaHWs YCTOWYHUBBIX KO-
CHCTEM Ha JTare MpoeK-
TUPOBAHUS 3eN€HOT0
CTPOUTEILCTBA,
crioco0aMi  MHUHHMH3a-
IUA  HEOIarONpHUSTHOTO
BO3JICHCTBHS Ha OKpPY-
JKAIOIIYI0  TIPUPOTHYIO
CpelIy W 3I0pOBBE YeJI0-
BeKa

Onucatb OCHOBHBIE MTOJIOKEHHUS:

- BU3yaJIbHBIX METOJIOB 3KOKOHTPOJIS;

- 3aKOHOB NPUPOABI, HA KOTOPBIX OCHOBAHBI 3TH METOJIBI;

- TEOPH SKO3AILUTHBIX METOJ0B CHUYKEHUS TEXHOTCHHON HArpy3KH;
- TEOPU CO3/1aHNs YCTOMYUBBIX IKOCUCTEM




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

OIIK-6 - cnocoOHOCTBIO UCHOIB30BAaTh HOPMATUBHbBIE MPABOBbIE JOKYMEHTHI B CBOEH Mpo(heCCHOHATBLHOM eI TeIbHOCTH
3HaTh POJIb TIpaBOBOM HHPOP-

Mal{ B pa3BUTHHU CO-

BPEMEHHOTO OOIIIECTBA U IIpumepnvie sonpocut k 3auemy

npodeccHOHATBHON 1. TlonsitHe U CYIIHOCTH MpaBa.

NeSITENbHOCTH; 2. HcrouHuku npasa.

BUJIbI HICTOYHUKOB TIpa- 3. Cucrema 3akoHozarensctsa Poceuiickoit denepanum.

Ba, 4. HopMaTHBHO-TIPaBOBBIE AKTHI, UX BHIBI.

CHCTEMY 3aKOHO/ATEIIb~ 5. Otpaciu poccHiicKoro mpasa

ctBa Poccuiickoit @ene-

pamuu
YnMmeTs HaXOJWUTh U aHAJTU3UPO- Ilpumepnsie npakmuueckue 3a0anus:

BaTh npaBoByI0 HH(pop- | [locne pacTopkeHns Opaka pomuteneit Anapromnia XonkuH ObUT ocTaBieH Matepu [ opaeesoit B.. @aktudeckn

MalIHIo; K€ OH mpoxkuBall ¢ 6adymkoi XonkuHO# P., rie Obut panee mpomucad. XonkuHa P. pemmia nponats CBOO TIpasosenenne

WCIIOJIb30BaTh MPaBO- KBapTHUPY U MOMpPOCHIIa OBIBIIYIO CHOXY MPOMHCATh MalbulKa y ce0s U 3aHSAThCS, HAKOHEI], BOCIIUTAHHEM ChI-

BYIO HH(OPMAaLIMIO IPH | HA, Ta HUKAaK HE OTpearuposa’a.

peUICHUU KOHKPEeTHBIX | JlaliTe mpaBOBYIO OLEHKY CHUTyalluu. ApryMEHTUPYHUTE CBOM OTBET CO CCHUIKOM Ha cTaThu yacTu 1 I'paxknan-

JKU3HEHHBIX CUTyalluil | ckoro kojiekca P®.
Brnagers MPaKTHYECKUMHU  HaBBI- Ilpumepuvie npakmuueckue 3a0anus:

KaMM paboThl CO Crpa- 1. Wcnone3yst, nannsie cetn MHTEpHET HaiiauTe O(UIMATBHBIE CANTBI CIPABOYHO-TIOMCKOBBIX CHCTEM

BOYHO-TIOUCKOBBIMHU Koncynprant IIntoc u I'apaHnr;

cucremamu  Koncyub- 2. Wcnonb3ys, pecypehl CIPaBOYHO-TIOUCKOBOM cucTeMbl Koncysbrant Ihmoc Haiinure KoHcTHTYIHIO

tauT [lmroc u I'apanT Poccuiickoii @eaepannu B NOCIEIHENH peIaKIUK;

3. Hcnonb3ysi, pecypcsl ClpaBOYHO-MOMCKOBOM cuctembl ['apaHT HaiiauTe YronoBHbI Kogeke Poccuii-
ckoil denepanu B MOCIEAHEN pelaKIIUH.

3Hath HOpMaTHBHBIE TPABOBBIE TIpoN3BOACTBEHHAS -

JOKYMEHTHI, cBs3aHHbIE | [IpaBuia opopmieHnsl Ha NPAKTHKY B OT/AEIE TEXHUYECKOT0 00yUeHHsI MPEANPHUTHSI. MPAKTHKA IO TIOTy-

C JTamamMu mpoxoxnie- | [IpaBria momydeHus mporycka Ha MpearnpusITie

R — YEHUIO HpO(I)eCCI:IO-
YMetb HCIONIB30BaTh  HOpMa- HAJIBHBIX yMCHHH 1

THUBHBIE TPABOBBIE JI0- HpI/IMeHSITB 3HaHM, IMMOJTYYCHHBIC HA HHCTPYKTAXKE IO TCXHUKE 0€e30I1aCHOCTH OIIbITa Hpo(beccp[o_




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

KYMEHTBI B CBOCH IpoO- HaJIbHOM JI€SITEIBHO-
(heccruoHanbHON Jest- CTH
TEBHOCTH

Bragets MIpaBoOBO  MHGMOpPMAIIH-

eii, HeOOXOIMMOMH B CBO-
ell  mpodeccuoHaIbHOMN
JeSTSILHOCTH

IIpaBunamu TeXHUKU 0€30MACHOCTH

OIIK-7 - TOTOBHOCTBIO BBIOUpATh CPEACTBA U3MEPEHUIN B COOTBETCTBUHU € TPEOYyEeMOI TOYHOCTBIO U YCIOBHUSIMU KCILTyaTalluu

3HaTh

TEOPETUYECKUE OCHOBBI
METPOJIOTHH; METOIBl U
CpencTBa WU3MEpEHHS
($u3NUecCKuX M XHMHUYe-
CKHX BEJINYMH;

METOJIBI OLICHMBaHUsA
HOTPELIHOCTEH U HEOI-
pPEIENEeHHOCTEN ¢ IIpu-
MEHEHHEM  COBPEMEH-
HBIX HMH(OPMAMOHHBIX
TEXHOJIOTHH

RBOoOo~NoOM~MWONE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Ilepeuenwv gonpocos
[TonsTre 1 OCHOBHBIE TPOOIEMBI METPOJIOTHH.
ITonsiTe n3MepeHusl.
Ou3nyuecKre BETUINHBI U UX U3MEPECHHUS.
[IIxansl n3MEepEeHUN.
Cucrembl (HM3HYECKUX BEITHMUUH.
Knaccudukarus u3sMepeHuii.
ITpuHIMIIBI, METO/IBI U METOJUKHN U3MEPEHUH.
Mertpuueckasi cuctema mMep.
[Ipumepsr cuctem eauHAL] GU3NIECKUX BEITHUNH.
OTHOCHUTEIIbHBIC U JIOTApU(PMHUUECKUE BEIIMIMHBI.
MexnyrapoaHas cucrema equaui (CH).
[onsTre n knaccuukanus CpeacTB U3MEPEHUIA.
MeTpoJIornuecKkne XapakTeEpUCTUKU CPEACTB U3MEPEHUIA.
Hcnons3oBaHue CpesicTB U3MEPEHUN.
HopmupoBaHue nmorpemHocTeit CpecTB U3MEPEHUN.
Kraccet TouHOCTH M MX 0003HAYCHUSI.
DTaJIOHBI U UX UCIIOIH30BaHUE.
[TonsATHE NOTPEIIHOCTH U3MEPEHUM.
Knaccugukanus norpemHocTeil n3MepeHui.
Heo6xoaumocTh MpaBoBOTO 00ECIIEYSHHUS METPOIOTHIECKOM e TETHHOCTH.
OcHoBHBIe mo0XeHus 3akoHa PO «O6 obecnieyeHNH eTUHCTBA U3MEPECHUIDY

Mertpomorusi, craH-
JapTHU3alys U cep-
TudUKams




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel

YmMmeTh NPUMEHATH cpeacTBa Jlabopamopnvie 3auamus:

W3MepeHU pa3nuyHbIX | OLeHKa METPOIIOTHUECKUX XapaKTEPUCTHK U3MEPEHUH

(hM3UIECKUX BEITMYHNH;

OCYLIECTBIATH  BBIOOP

CPENCTB M3MEPEHHU IO

3aJJaHHBIM  METPOJIOTH-

YEeCKUM  XapaKTePUCTH-

KaM; BBIOMPATh METOMH-

KU UCHBITAHUN
Bnagets OCHOBHBIMU TIpHEMaMH | 3a0aHus Ha peuleHue 3a0ay U3 npogheccUOHaibHol 0bacmu, KOMNIEKCHbLE 3A0AHUA:

MoNTy4eHusi, 00paboTKH
U IIPEACTaBIICHUSA JaH-
HBIX WU3MEPEHHUH, UCIIBI-
TaHU U KOHTPOJISL;
MCTOJaMH IMOBEPKU U
KaJTuOpPOBKH;

METOJIaMH  U3MEPEHMH,
KOHTPOJISI ¥ UCTIBITAHUH

O1eHKa COCTOSHUSI METPOJIOIMYECKOTO 00ECIeUeHNSI METAJLTYPIrHUECKOT0 3aBOa

OIIK-8 - cnocoOHOCTBIO CJICA0BAaTh METPOJIOTMUCCKUM HOpMaM M IpaBuJiaM, BBIIIOJIHATH Tpe6OBaHI/I$I HallMOHAJIBHBIX U MCXKAYHAPOAHBIX CTAHAAPTOB B obnacTtu

po¢eCCHOHATBHON
3Hatb MPUHLUIEI U LEIH CTaH- Iepeuenw 6onpocos
JapTU3aluy U TexHude- | 1, Henu crangapTH3ayy.
CKOr0O  pEryJMpoBaHus; | 2, [IpyHUIHKIIEI cTaHAAPTU3ALMH.
CUCTEMBI CTaHZIAPTOB 3. Opranun3zanyst paboT 10 cTaHIapTU3ALHH.
4, JIOKyMeHTHI B 00JIaCTH CTaHAAPTH3IAIIHH.
5. Bune! crannapTos.
6. Texandgeckue ycnoBus. HazHaduenne, mpuMeHEHNE B pa3pad0TKa TEXHUIESCKUX YCIIOBHMA.
7. [IpumMeHeHne TOKYMEHTOB B 00JIACTH CTAHAAPTH3ALIMU.
YmMmeTs HCIIONB30BaTh CTaHJAp- Jlabopamopnvie 3auamus.:

Thl U JIpyTM€ HOPMAaTUB-

HBIC JTOKYMCHTBHI IIpU

OHeHKa TEXHUYCCKOI'O YPOBHA OTpPACIM B 3aBUCHUMOCTH OT CTCIICHU 00eCIeYeHHOCTH HOPMATHBHBIMH OOKY-
MCHTaAMH

Mertpomnorusi, cTaH-
JApTH3AIHS U Cep-
Tudukanms




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
OLIEHKE, KOHTpPOJIE Kade-
CTBa U cepTHU(HKALUH
POAYKIIMH
Bianers METOAaMH M CPEIICTBAMH | 3a0anus Ha peuierue 3a0ay u3z npoghecCuoHaIbHol 001acmu, KOMNIEKCHble 3A0AHUSL:
pa3paboTku u odopmiie- | [loAroTOBUTE MPOEKT cTaHIAPTa MPEIIPUSITHS
HHUSl TEXHUYECKOU JOKY-
MEHTALUH
3HaTh OCHOBHBIE TIOHATHA B | Ilepeuens meopemuueckux 60npoco8 K IK3ameny:
00J1aCTH METPOJIOTUH; 1. Tloustue xadectBa. CyIIHOCTH U poJib KauecTBa. OCHOBHBIC TEPMHHBI M OMPEICICHHS CHCTEMbI Me-
OCHOBBI T'OCYJIapCTBEH- HEDKMEHTa KadecTBa.
HOM CcHCTeMBI oOecrede- 2. IlpuHuune! 1 pyHKIMK YyIPABICHUS KAUE€CTBOM.
HHS CIOMHCTBA M3MCpC- 3. Mogens kadectBa. Knaccupukanms u XxapakTeprcTiUKa Mojiesiel cucteM kadecTsa. VicTopus co3nanus
HUH U Pa3BUTHS CTAHIAPTOB KauecTBa. POCCUICKUI ONBIT YIIPaBICHUS KAYECTBOM.
4. ®opMHupOBaHHUE U Pa3BUTHE aMEPUKAHCKOW IIKOJIbI yIIPABJICHHUS KAYECTBOM.
5. OcHOBHBIE MOJIO’KEHHS SITOHCKOHN IIKOJIBI YITPABJICHUS KAUECTBOM.
YmMmeTh KCIIOJIb30BaTh TpeboBa-
Ilepeuens meopemuueckux 60npPOCO6 K IKIAMEHY:
HUS HalMOHAIBHBIX U
1. CrpykTypa MeXIyHapOIHBIX CTAaHAAPTOB IO CHCTEME MEHEIKMeHTa KadecTBa. OCHOBHBIE TOJIOXKe-
MEXIYHapOIHBIX CTaH- s VYpaBieHue KkadecT-
apTOB U TUX HOp- )
Aap APy p 2. 3agauu ciyXObl CTaHAAPTU3ALUH IPEAIPHUSITHS BOM 11 KOHTPOJIb B
MaTHBHBIX JIOKyMEHTOB MIPOKAaTHOM IIPOU3-
3. Merponorudeckoe odecriedeHue. 3aaq U CTPYKTypa METPOJIOrHYECKOro 00eceyeHHsI.
B obOmactu mpodeccuo- BOIICTBE
N 4. Bujsl paboT NpH NPOBEJICHUN CEPTHHOUKAIHH. l
HAJIBHOW I€STENbHOCTH;
Bnanets TpeOOBaHUSIMU  TEeXHH- | [lepeuens meopemuueckux 60nPOCO8 K IK3AMEHY:
4CCKHUX PErIIaMCHTOB K 3. Texuuueckoe perynupoBaHue. OOBEKTbl TEXHUYECKOTO PETYJIUPOBAaHMSA. [IPUHIMIBI TEXHUYECKOTO
KayecTBy METaJUIONpPO- peryarupoBaHUsL.
JYKLUK U 6E30MaCHOCTH 4. 3akoHomarenbctBO PD 0 TexHMYecKOM peryiupoBanud. Texuuueckue pernamenTsl. Llenn ux npuss-
B cdepe mpodeccuo- THS M UIX COJIEpKaHuE.
HAJIPHOU NIEATCIIPHOCTH 5. Cranpapruzanus. Lenu 1 npuHIMObl cTangapTusanid. OO0bEKTHI CTaHIapTH3ALIH.
6. Ocnosublie nonoxenus crangapra UCO/TY 16949.
7. Tpuniuns! 6epexmuBoro npoussoscTea. CynHOCTh MeTo KU 8D Mpu B3aMMOOTHOLIEHHSX C MOTpE-

OuTEeNIMHU NPOIYKLIUH.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
OIIK-9 - cnocoOHOCTHIO UCHOIB30BATh MPUHIUIIBI CUCTEMbl MEHEIKMEHTA KaueCcTBa
3HaTh IPOLEAYPBI OLICHKH, Ilepeuens 6onpocos
IUIAHUPOBAaHUA KadecT- | [IoHATHE MOATBEPKIEHUS COOTBETCTBUS.
Ba, aynuTta U cepTudu- | [[pUHIUIBI TOATBEPKACHUS COOTBETCTBHSL.
Kaluu CUCTEM KaudecTBa | DOpMbI IOATBEPKACHHS COOTBETCTBUS.
Ha COOTBETCTBUE MEX- | JJ0OpOBOIBHOE MOATBEPIKACHUE COOTBETCTBHSL.
IyHapoIHBIM  craHzaap- | O0s3aTebHOE MOATBEPKICHHE COOTBETCTBUSI.
TaMm Ceprudukanms ciucteM o0eceyeH s KauecTBa.
3akoH PO «O 3amuTe mpaB noTpeOuTeNneii.
3akoH PO «O cepTudukanyiu MpoayKIHHA U YCIyT.
[TpuHIHMITEL, TIPaBUIIA B TIOPSIIOK MIPOBEACHUS CEPTUPHUKALINY MPOAYKIIUH.
AKKpeauTanys OpraHoB 10 cepTU(UKALMN U UCIBITATENIBHBIX Ja0opaTopuil. Merponorus, cTaH-
3HAKH COOTBETCTBUSL. JapTu3anus u cep-
YmeTs IUTAHUPOBATh PabOTHI IO Jlabopamopnvie sauamus. TUDUKAIUSL
ceprudukanu U crad- | [lonroroBka JoKyMeHTOB Juis ipoBesieHus cepTudukaius B cucreme [[OCT P
JapTU3aluy; TPUMEHATh
JOKYMEHTALMIO CHCTEM
Ka4ecTBa
Bnanets METOJIaMU CTaHJAPTU3A- | 3a0aHUs HA peuteHue 3a0ay U3z npophecCUoHaIbHOU 00AACmU, KOMNIEKCHbIE 3A0AHUSL:
mun 1 cepruduxanuu | OueHka 3¢p¢HeKTUBHOCTH (GYHKIIMOHUPOBAHUS KOHKPETHON CHCTEMBbI CEpTUPHUKALINT
MaTEepHasoB, MPOIECCOB
1A CUCTEM MEHEIKMEHTa
Ka4yecTBa;  CTpaTerueu
MEHEJDKMEHTA Ka4eCcTBa
3Hathb TEPMHUHOJIOTHIO, OCHOB- | Ilepeuens meopemuueckux 60npocoe K IK3AMeEHy:
HBIC IPUHIIUIILI U Opra- 1. Tlomsarue xauecTBa. CymHOCTb M pOJIb KadyecCTBa. OcHOBHEBIE TEPMUHBI U ONIPEJICIICHUS] CUCTEMbI MECHEI K- YHpaBJleHI/I e KauecT-
HH3ALMOHHO- MEHTa KauecTBa.
BOM ¥ KOHTPOJIb B
METOJNYCCKUE NOAXOAb! | 2. IlpuHIMIBI U QYHKIUK YIPABICHUS KAYECTBOM.
K YIIPaBJICHUIO Ka4yeCT- 3. Mogens kauectBa. Kiaccudukanys v XapaKTepUCTUKA MOJIENIEH CUCTEM KayeCTBa. TpOKATHOM HPOH3-
BOM 4. Hctopwust co3gaHus U pa3BUTHS CTAHIAPTOB KauecTBa. POCCHICKMI OIBIT yIIpaBIeHNs Ka4eCTBOM. BOACTBC
5. ®opmupoBaHHE U pa3BUTHE AMEPUKAHCKOM MIKOJIbI yIPaBJIeHHUs Ka4eCTBOM.
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OCHOBHBIE MOJIOKEHHS STIOHCKOMN IIIKOJIBI YITPABIICHUST KAYECTBOM.

CTpyKTypa MeKAyHapOJHBIX CTAHAAPTOB 110 CUCTEME MEHEIKMEHTa KadecTBa. OCHOBHBIC TIOJIOKEHHSL.
Kpartkas xapakrepuctuka MC MCO cepum 9000 (I'OCT P CO 9000).

. IlpuHUIMTBI MEHETKMEHTa KadecTBa. TpeboBanus Kk cucreMe MeHemkMeHTa kauectsa o ['OCT P UCO
9001. O6mme TpeboBaHHUS.

10. Knmaccudukarus METOI0B YIIpaBIeHHUS Ka9eCTBOM.

11. ConeprkaHue MPOLECCHOTO MOAX0/a K YIIPABICHHIO KAYECTBOM.

12. TIpomecchl )KU3HESHHOTO IUKJIA B CHCTEME MEHEPKMEHTA KauecTBa.

13. Copepxanue KOHIETIMN HAIIHOHAIEHOHN MOTUTHKH Poccuu B 00s1acTi KagecTBa MPOAYKIMU U YCITYT.

14. HaunoHanbHbIe IPEMHUH B 00JIACTH KaueCTBa.

15. Yro moHMMAETCS O] CXEeMOH CepTU(hUKAITUY.

16. OcHOBHBIC HaNpaBJICHHUS M MEPCHEKTUBBI Pa3BUTHS M BHEIPEHHS COBPEMEHHBIX CHCTEM MEHEDKMEHTa
Ka4yecTBa METAUTYPrHYECKOTO MPEIIPHUSITHS

©o~No

YmeTh

HPUMEHSATh HUHCTPYMEH-
ThI IUIAHUPOBAHUS,
YIIPaBJICHUS KAYECTBOM
HPOYKLIUN

Ilepeuens meopemuueckux 60npocos K IK3aMeHy:

OpraHn3aimoHHO-PaCTIOPSAUTENbHBIE METOJIBI YITPABIICHHUS KAYECTBOM.

NHKeHepHO-TeXHOIOTUYECKHE METO/IbI YIIPABICHHS KaueCTBOM.

DOKOHOMHUYECKUE METO/IbI YIIPABICHHS KAYECTBOM.

CoumnanbHO-TICHXOJOTHYECKUE METO/IbI YIIPABICHUS KAY€CTBOM.

DKcrepTHBIE METO/Ibl YIIPABJICHUS] KAUECTBOM.

Meronp! ayiuTa U1 CAMOOLICHKHU.

TpeboBanusa x cucteme MeHemxmenta kadectBa mo ['OCT P MCO 9001-2015. OTBeTCTBEHHOCTH
PYKOBOJICTBA.

8. TpebGoauust k cucteme MeHekMenTa kauectBa mo ['OCT P CO 9001-2015. MeHemKkMeHT pecypcoB.

9. TpebGosanus k cucreme MeHemkMenTa kadectsa mo ['OCT P MCO 9001-2015. TIporiecchl KH3HEHHOTO
[IUKJIA TIPOTYKIIHH.

10. TpeboBanus k cucreme Meremkmenta kadectsa o ['OCT P UCO 9001-2015. U3mepenue, aHanus.

11. TpebGoanus k cucreme MeremkmMenTa kadectsa mo I'OCT P UCO 9001-2015. Vayumenue.

12. JToxymMeHTalMOHHOE 00ECTIEUEHHE CHCTEMHOTO YIIPABIEHHS KAUECTBOM.

13. Crpykrypa cucteMbl MEHEPKMEHTA KaueCTBa HA METAILTYPIHYECKUX MPEAPHSATHSIX.

14. JloxymeHTBI B 001aCTH CTaHaapTU3aiii. Buisl crangapToB. HanmoHabHbIE CTAHIAPTHI.

NooabkowhE




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm IInanupyemoie oNlemMenm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npo2pammol
Biagers OCHOBHBIMHU Ilepeuens meopemuueckux 60npocosé K IKIAMEHY:
MHCTPYMEHTAMHU 1. Knaccudukanus u cogepkaHue BUAOB KOHTPOJIS Ka4eCTBa Ha METAJUTyprHYeCKOM MPEAIPHUITHH.
ympaBieHus kauectBoM | 2. Mcmonp3oBaHne CTATUCTHYECKUX METOJIOB B YIIPABICHUH W KOHTPOJIS KAUECTBOM IPOAYKIIMHU U YCIIYT.
OpOTYKIMHU 8. Cucrema mokasaresneii KauecTBa METAUIONPOYKIIUH U METOJIbI X OTIPEICIECHH.
9. Texumueckoe perymupoBanne. OOBEKTHl TEXHHYECKOTO PEryaMpOBaHus. [IPUHIHUIBI TEXHUYECKOTO
peryjaupoBaHus.
10. BakononarenscTBo PP 0 TexHMUECKOM peryiupoBanuu. TexHuueckue periaaMenTsl. Len ux npuHsTas U
UX COJEpP:KaHHUE.
11. Cranpmaprusanms. Henu v npuntmine: cranaaptusanui. OObeKTh CTaHIapPTH3AINH.
12. Ocunosubie nonoxenus crangapra MCO/TY 16949.
13. Tpunimmne: 6epexiuBoro mpou3socTBa. CymHOCTs MeToaukn 8D mpy B3aMMOOTHOIICHUSIX C TOTPEOH-
TEJSIMU ITPOLyKLIUU.
14. KonnuecTBeHHAs OIIEHKA KayecTBa MpoayKimu. KBaqumeTpust KauecTsa.
3Hatb TEPMHHOJIOTHIO, OCHOB- | Ilepeuens meopemuueckux 60npocos K IK3amemny:

HbIC IPUHLIMIIBI U Opra-
HU3AIMOHHO-
METOJNYECKHE TTOIXO0IbI
K YIIPaBJICHUIO KAYeCT-
BOM

1. Tlonstre xayectBa. CymHOCT U pojib KadecTBa. OCHOBHbBIE TEPMUHBI U OTPE/ICICHHS CHCTEMBI MCHE K-
MEHTa Ka4yecTBa.

ITpuHIMITEL M QYHKIUK YIIPABICHUS KA4E€CTBOM.

Mogens xauectBa. Knaccudukanus u xapakTepucTHKa MOJIENIE CUCTEM KauecTBa.

Hcropust co3taHus U pa3BUTUS CTaHAAPTOB KauecTBa. POCCUICKUMN ONBIT yIPABICHUS KAYECTBOM.
DopMypoBaHHE U Pa3BUTUE aMEPHUKAHCKOMN ILIKOJIBI YIIPABICHUS KAUEeCTBOM.

OCHOBHBIE MTOJIOKEHHS SITOHCKOMN ILIKOJIBI YIIPABIICHUSI KAUECTBOM.

CTpyKTypa MeKAyHapOJHBIX CTAHAAPTOB 110 CUCTEME MEHEIKMEHTa KadecTBa. OCHOBHBIC TIOJIOKEHHSL.
Kparkas xapakrepuctiuka MC MCO cepun 9000 (I'OCT P UCO 9000).

. IIpuHumer MeHeKMeHTa KayecTBa. TpeboBaHus Kk cucteme MeHemxkMeHnTa kauectsa mo ['OCT P UCO
9001. Obmume TpedboBaHwsI.

10. Kinaccuduxanus METOOB YIIPABICHUS KAYECTBOM.

11. Conep:kaHue MPOLECCHOTO MOAX0a K YIIPABICHUIO KAY€CTBOM.

12. TIpotiecchl )KU3HEHHOTO IIUKJIA B CHCTEME MEHE/KMEHTa KauecTBa.

13. Conep:xaHue KOHIENIUHN HAIIMOHATIBHOM MoauTHKK Poccuu B 006nacTu KauecTBa NPOIYKIMHU U YCIIYT.

14. HaunoHanbHbIe IPEMHUH B 00J1aCTH KauecTBa.

15. 3amaun cyxO0bl cTaHAAPTH3AIMH MPEITPUATHS

©PNDOTAWN

VYnpasneHue kauecr-
BOM




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npocpammbl
16. Metponoruueckoe obecneueHre. 3a1a4u U CTPYKTYpa METPOJIOTHIECKOr0 00ecedeHusI.
17. Buapl paboT npu NpoBeACHUH CEPTHPUKALIUH.
18. Yto moHMMaeTCs 0 CXeMOH cepTUhHUKAIIUH.
19. OcHoBHBIE HampaBJIeHUs] U MEPCIEKTHBBI Pa3BUTHS M BHEIPEHUS COBPEMEHHBIX CHCTEM MEHEIKMEHTa
KayecTBa METAJTyPrHYECKOT0 MPeNpUITUS
YnMmeTs IIPUMEHATh UHCTPYMEH- | Ilepeuens meopemuueckux 60npocos K IK3Iamemny:
THI TUIAHUPOBAHUS, 1. OprasuzanroHHO-PaCHIOPSIUTENBHBIC METO/IBI YIIPABICHHUS KAYECTBOM.
YIPABJICHUS KA9E€CTBOM | 2. HHKEHEPHO-TEXHOJIOTNYECKHE METO/IBI YIIPABIECHHS KAUECTBOM.
HpOAYKIUH 3. DKOHOMHYECKHE METO/IBI YIIPABJICHUS KAYECTBOM.
4. CouuanbHO-IICUXOJIOTHYECKHE METOIBI YIIPABICHHS KAYECTBOM.
5. DKCHepTHbIE METOIbI YIIPABICHUS KAYSCTBOM.
6. Meromp! ayquTa B CAMOOICHKH.
7. TpeGoBanus k cucreme MeHemkMenTa kadecta mo ['OCT P MCO 9001-2015. OTBETCTBEHHOCTH PYKO-
BOJICTBA.
8. TpebGoauust k cucteme MeHekMenTa kauectBa mo [OCT P CO 9001-2015. MeHemKMEHT pecypcoB.
9. TpebGosanus k cucreme MeHemkMenTa kadectBa o ['OCT P CO 9001-2015. TIporecchl sKHU3HEHHOTO
LIUKJIA TPOJYKLIUH.
10. TpeboBanus k cucreme MeremkMmenta kadectsa o ['OCT P UCO 9001-2015. U3mepenue, aHaus.
11. TpeGoBanus k cucteme MmeHerkMeHTa kadecta mo ['OCT P ICO 9001-2015. Yiyumienue.
12. ToxymeHTanuonHoe 00eceyeHe CHCTEMHOTO YIIPABICHHS KAYeCTBOM.
13. CrpykTypa cucTeMbl MEHEPKMEHTA KaUueCTBA HA METALTYPIUUECKUX TPEANPHATUSIX.
14. loxymenTsI B obnacTu cranaaptusanid. Bujpl craniapros. HaimoHansHble CTaHAApTHI.
Bnanets OCHOBHBIMU HHCTPY- Ilepeuensy meopemuueckux 60nPOCO6 K IKIAMEHY:

MEHTaMH YIPABIICHUS
Ka4yeCTBOM ITPOIYKIUU

1. Knaccudukanus u cojepkaHue BUIOB KOHTPOIIS Ka4eCTBa Ha METAJUTyprUIeCKOM MPEPHUSITHH.

2. Hcmonp3oBaHHE CTATUCTUYECKUX METOJIOB B YIIPABICHUN H KOHTPOJIS KAYECTBOM IPOTYKIIMU H YCIIYT.

3. Cucrema mokasareseii Ka4ecTBa METAILUIONPOLYKIIUHA M METOIbI X OTPE/ICICHHS.

4. Texuumueckoe perymupoBanue. OOBEKTHI TEXHHYECKOTO PETYIUPOBAHUS. [IPUHIUIBI TEXHHIECKOTO
PEryJIupOBaHHUSL.

5. 3akononarensctBo PM 0 TeXHUYECKOM perynupoBaHnn. TexHu4IecKue periiaMeHTsl. Llenu ux npunsaTus u
UX COJEpPIKaHHUE.

6. Cranpaprusaius. [lenu v npuHIMnb cranaaptusaii. OObEKTH CTaHIAPTU3AIMH.
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7. OcHosuble nonokenus crangapra UCO/TY 16949.

8. Tpunimme! GepexInBOro mpou3BoacTsa. CymHOCTh METOAUMKH 8D MpH B3aMMOOTHOIIEHHAX C MOTPEOH-
TEJISIMU TPOYKITUH.

9. KoauyecTBeHHAas OIEHKA KauecTBa NMPOAyKImU. Ksaaumerpus KauecTsa.

IMPO®ECCHUOHAJIBHBIE KOMIIETEHIIMHN

JIIK-1 - cnoco6HOCTHI0 0OOCHOBBIBATH BBIOOP 00OPYAOBAHNUS JUIS OCYLIECTBIEHHUS TEXHOJIOTHYECKUX ITPOLIECCOB

3HaTh Ha3Ha4eHWe MaIIUH |
arperaTtoB  IPOKAaTHBIX
IIEXOB, B3aMOCBSI3b
TEXHUYECKUX  XapakTe-
PUCTHK O00OpYIOBAHHS C
TEXHOJIOTHYECKUMU Teopemuueckue gonpocul:
BO3MOXHOCTAMM  OCY-| 1. B wem COCTOHT OOIIHiT TTOPSIOK POSKTUPOBAHHS METAIUTYPTHIECKUX TIPEIPHSTHIA?
MICCTBIACMBIX  HPONEC- | 2 Kakue CyIIECTBYIOT THIIbI IPOEKTOB METAILTYPIHYECKUX TIPEAIPUSITUIA?
COB, 3. Yr0 TaKoe reHepalbHbIi 1aH?
KOHCTPYKIIMIO MAUIMH | 4 Ha30pyme METOIBI TPOCKTHPOBAHHS [CHEATbHBIX LIAHOB
igi‘:’:;m]s MPOKATHRIX | 5 1asopure HPHHIIUITBI IPOSKTUPOBAHMS TeHEPATBHBIX TTAHOB
MOPSIOK  pa3paGoTKH, 6. B uem 3aKi04arOTCs 0COOEHHOCTH HpOGKTngOBaHHH MPOKATHBIX 11EXOB?
yTBEpHKICHHS, COTIIACO- 7. CrpourernbHas IWIONIA/IKa, TpPeOOBAHMS K HEH M TOPSIOK BHIOOPA.
BAHMS, 2 TAKIKE COCTAB H 8. Omnwmmre Nporecc MPOEKTUPOBAHKS METAILTYPTHYECKOTO 00BEKTA HA PUMEPE MPOKATHOTO IIEXA.
oGbeM IIPOEKTHO- 9. KomrmoHoBKa 000py/I0BaHHUS, COOPYKEHUI U KOMMYHUKAIIUI IIPOKATHBIX IEXOB.
cvertHoit  nokymenra- | 10. UTo BXoauT B pabouyro IOKyMEHTAIIHIO Ha CTPOMTENILCTBO 1eXa (paboumii poeKT)?
uu;
CHOCOOBI  PEKOHCTPYK-
uuu  00OpYHOBaHHS U
O0OBEKTOB  MPOU3BOACT-
BEHHOT'O Ha3HAYEHUSI

YmMmeTs ONIpeneNisATh  NOPSIOK | [Ipaxmuueckue 3adanus:

pa3paboTKH, yTBEpKAe-

Pa3pa60TaﬁTe TCXHUYCCKOC 3aaHNC Ha M3IrOTOBJICHUC U MMOCTABKY MPOKATHOI'O CTaHA.

OCHOBBI IPOEKTUPO-
BaHU MPOKATHBIX
[IEXOB




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

HUS, COTJacoBaHUs, a
TaKXe COCTaB U 00beM
MPOEKTHO-CMETHOM  J10-
KyMEHTAIINH;
OpTraHU30BaTh MPOIIECC
COCTaBJICHUS TEXHHUYE-
CKHX 33JaHUil Ha MpOEK-
TUpPOBaHUE 00OpyIOBa-
HUSl, TPOEKTUPOBAHHE
n(MIM) PEKOHCTPYKITUIO
00BEKTOB  TPOM3BOACT-
BCEHHOI'O HAa3HAYCHUA

Bnanets

HaBbIKAMU BbIOOpa U
Ha3HAYeHUS OCHOBHBIX
3JIEMEHTOB  000pYI0Ba-
HUS, HABBIKAMH KOMIIO-
HOBKM OCHOBHOTO U
BCIIOMOTaTeIbHOTO 000-
PYJOBaHMsI MPOKATHBIX
[IEXOB;

pa3paboTKu, yTBEpXKIe-
HUS, COTJIacOBaHMUs, a
TaKXKe OINpeJeNICHHs CO-
cTaBa u 00BEMa MPOEKT-
HO-CMETHOM  JOKYMEH-
TaIVH;

pa3paboTKH  TEeXHHUYe-
CKUX W KOMMEpPYECKHX
HNpEeMJIOKEHU Ha IIO-
CTaBKY 000py1OBaHuUs

Ipaxmuueckue 3a0anus:

CocraBbTe KOMMEPUYCCKOC NMPEAJIOKCHNUE Ha ITOCTABKY ITPOKATHOI'O CTaHaA.

3HaTL

HasHA4CHUC MaAllMH H
arperaTtoB IMPOKATHBIX

Teopemuqecmte 80npocosl.”

1. B uem cocrout 001uii HOpsiI0K NPOSKTUPOBAHMS METATYPTUUECKUX MTPEANPHUATHN?

OCHOBBI IPOEKTUPO-




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

LIEXOB, B3aWMOCBSI3b
TEXHUYECKUX  XapakTe-
PHUCTHK O0OPYJIOBAHHA C
TEXHOJIOTUYECKHUMU
BO3MOXHOCTSIMH ~ OCY-
MIECTBISIEMBIX  MPOIEC-
COB;

KOHCTPYKLHIO MalldH U
arperaTtoB  MPOKATHBIX
IIEXOB;

MOPSIOK  Pa3pabOTKH,
YTBEPKACHUS, COTIIACO-
BaHUSI, a TAKXKE COCTaB U
00BeEM MIPOEKTHO-
CMETHOM  JOKyMEHTa-
INH;

CHOCOOBI  PEKOHCTPYK-
uud  000pyNOBaHUS U
00BEKTOB  TIPOM3BOCT-
BEHHOT'O Ha3HAYCHUS

Kakue cymiecTByroT THIIBI TPOEKTOB METAILTYPIUIECKUX MPEATIPUATHI?
Uro Takoe reHepaIbHBbIN MIaH?

HazoBute MeTO1bI TPOEKTUPOBAHMS TeHEPATIbHBIX IIAHOB

HazoBuTte npuHIMITEI TPOEKTUPOBAHMS T€HEPATIbHBIX IIAHOB

B ugem 3akimrouaroTcsi 0cOOEHHOCTH MPOEKTUPOBAHUS MPOKATHBIX 1IEX0B?
CrpouTtenpHas IUIOMIaIKa, TPeOOBAHMS K HEH U MOPSIOK BHIOOpA.

©oNOA~WDN

KomnonoBka o6opynoBanusi, COOpy>kKEHHI 1 KOMMYHHKAIAI POKaTHBIX LIEXOB.
10 Uro BXOIUT B pab0OIyr0 JOKYMEHTAIIAIO Ha CTPOUTENHCTBO 1exa (paboumii mpoeKT)?

Onuiyre nporecc MPOEKTUPOBAHUS METALTYPrUUecKOro 00beKTa Ha MPHMEpe IPOKATHOTO 11eXa.

YMeTh

OTIpENeNIATE  HOPSIIOK
pa3paboTKH, yTBEpKIe-
HUS, COTJacOBaHUS, a
TaKXXe cocTaB U 00beM
MPOEKTHO-CMETHOM  J10-
KyMCHTAIINH;

OpraHHM30BaTh IpPOLECC
COCTaBJIIEHMsSI TEXHHUYE-
CKMX 33JaHUil Ha MpPOEK-
TUpOBaHHE 000pyIOBa-
HUS, TPOEKTUPOBAHHE
(M) PEKOHCTPYKITHIO

Ipakxmuueckue 3a0anus:
PazpaboraiiTe TexHHUYECKOE 3a]]aHKE HA U3TOTOBICHUE U TIOCTAaBKY IMPOKATHOTO CTaHa.

BaHMS 11EXOB 00pa-
OOTKH METAJIOB
JTABJICHUEM
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00BEKTOB  TPOM3BOACT-
BEHHOT'O Ha3HAUCHHSI.

Bianets

HaBBIKAMH BBIOOpa U
Ha3HAUCHUS OCHOBHBIX
3JIEMEHTOB  000pYI0Ba-
HUA, HaBbIKAMHM KOMIIO-
HOBKM OCHOBHOTO H
BCIIOMOTATENBHOTO 000-
pYXOBaHUs TPOKATHBIX
LIEXOB,;

pa3paboTKu, yTBEpXKIe-
HUS, COTJacOBaHUs, a
TaKXKe OMpeNeNICHHs CO-
cTaBa u 00BEMa MMPOEKT-
HO-CMETHOM  JOKYMEH-
Taluu;

pa3paboTKH  TEeXHHUYE-
CKUX U KOMMEpPYECKHX
NpEeAJIOKEHU Ha  II0-
CTaBKY 000pYy/IOBaHHSI.

Ipaxmuueckue 3a0anus:

CocraBbTe KOMMEPUYCCKOC NMPEAJIOKCHNUE HAa ITOCTABKY ITPOKATHOI'O CTaHa.

3HaTh

KJIacCH(UKAINIO MaIIuH
W arperaTtoB IMPOKaTHBIX
LIEXOB, OCHOBHBIE Xa-
PaKTEPUCTUKU  TIPOKAT-
HOTO 00OPYAOBaHHUS;

Ha3HAueHWe MaIluH |
arperatoB  MPOKAaTHBIX
LIEXOB, B3aUMOCBSI3b
TEXHUYECKUX  XapakTe-
PUCTHK O0OpYJIOBaHHSA C
TEXHOJIOTHYECKUMH

BO3MOXHOCTSIMU  OCY-

Teopemuqecmte 60NpOCHL.

1. Uro Takoe TJIaBHAs JIMHUS IIPpOKAaTHOI'O craHa? Hepe‘lI/ICJ'II/ITe OCHOBHBIC Y3JIbl, OTHOCAIIUCCA K

nepeaToOuHbpIM MeXaHu3MaM. KakoBo nx Ha3HadeHue?

2. HpI/IBeZ[I/ITe CXEMbI TJIABHBIX JIMHUHA C O6H.II/IM U MHAWBUAYAIIBHBIM IIPHUBOJAOM pa60q1/1x BasikoB. KakoBEI

MNpenMynIieCTBa U HEAOCTATKH Ka)K,Z[Oﬁ M3 3THX CXeM?

3. U3 xakux OCHOBHBIX JIETANICH U Y3JIOB COCTOST pabOyvre KIIETH JIMCTOBBIX IPOKATHBIX CTAHOB?
4. llpuBeanuTe TpPUMEPHI BCIOMOTaTEIbHBIX YCTPOWCTB, KOTOPHIMH OCHAINAIOTCS paboure KIIETH JIMCTOBBIX

IIPOKATHBIX CTaHOB?

O No O

Kaxkwue TpeboBaHus PEBSBISIOTCS K pa0OYUM BaIKaM MPOKATHBIX CTAHOB?
Kaxkyro QyHKIHIO BBITOJHSIOT ONIOPHBIE BAIKU?
KakoBa 00m1ast KOHCTPYKIMS pabOUYKX U ONIOPHBIX BAIKOB JIMCTOBBIX MMPOKATHBIX CTAHOB?

[IpuBeauTe oOUMI anropuT™M BHIOOpPA OCHOBHBIX I'€OMETPHUYECKHX pa3MepoB paboyMX BaJIKOB JIMCTOBBIX

O6opynoBanue Mpo-
KaTHBIX [[EX0B
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LIECTBIIEMOrO MIPOLEeC-
ca MPOKaTKH;
KOHCTPYKIIMIO MAIlINH H
arperatoB  MPOKAaTHBIX
LEXOB, TEXHUYECKHE U
TEXHOJIOTHYECKUE  pe-
IIEHUs, 00ecIeYnBaro-
[Me TOBBIICHHE TOY-
HOCTH Pa3MepoB IpOKa-
THIBAEMBIX TTpodIeh

10.
11.
12.
13.

14.

15.

16.

17.
18.

19.
20.
21.

22.

23.
24.
25.
26.
27.
28.
29.
30.

3L

MIPOKATHBIX CTAHOB?

B dem 3akimrouarorcs pacdeT MpOYHOCTH BAIKOB?

B dewm 3akmrouaetcst pacdet ynpyroit gedopMariin BaJIKOB, U YTO TAKOE KECTKOCTh BAJIKOBOW CHCTEMBI?
HazoBuTe THIBI MOJIIMITHUKOB MPOKATHBIX BAJIKOB.

KakoBbI mpenmy1iiecTBa ¥ HETOCTATKY MOIIUITHUKOB KUIKOCTHOTO TPEHHUS U MOAIINITHUKOB KaueHHs?

B 4yem cocTouT KOHCTPYKTUBHOE U (DYHKLHOHAIBHOE OTJIMYUE PAAHATIBHBIX, YIOPHBIX, PaIHaIbHO-yTIOPHBIX
U YIIOPHO-PaJHaIbHBIX NOALIIMIHUKOB KaUeHHs?

3adeM HyXHO UCKAaTh KOHCTPYKTHUBHBIA KOMIPOMHCC MEXKAY TUAMETPOM HAT(hl U ee MPOYHOCTHIO, C OJJHOU
CTOPOHBI, 1 MOHTaHOH BBICOTOM MOAIIMITHUKA U €r0 IPY30IN0ABEMHOCTBIO — C IPYTOM?

HazoBute Tumbl npUMEHSEMBIX HAKUMHBIX YCTpoMCTB. KakoBbl HpenMyllecTBa W HEIOCTATKU KaKIOTo
THmna’?

HazoBute THIIBI ypaBHOBEHIMBAIOMINX YCTpOWCTB. [IpuBeauTe BapHaHThI MX BO3MOXKHOIO pa3MeIleHHs B
KOHCTPYKLUH KJICTH.

B ueM cocToUT KOHCTPYKTUBHOE OTJIIMYME CTAHUH OTKPBITOIO U 3aKPHITOrO TUIIOB?

HazoBute ocHOBHBIE KOHCTPYKTHUBHBIE 2IEMEHTHI U pa3Mephbl CTAaHWHBI 3aKpbITOro Tura. Ha3oBurte onacHsle
CEUCHHSI.

IIpenmymecrsa n Henoctatku JIITA B cpasHenuu ¢ LHCITL

KommonoBka u coctaB obopynosanus komnakTHeix [ICTTL

CpaBHUTENBHBIA aHATN3 00OPYIOBaHUS, IPUMEHSEMOTO JUTS PEIyPOBAHKS CIISI00B IO IIUPHHE B JIMHHU
HICTTL

KomrmonoBka 1 coctaB 000pynOBaHMS Ul MPOM3BOACTBA IIMPOKOIOIOCHOW TopsiYeKaTaHoM CTaiu: a) Mo
TEXHOJIOTUH TTOJTyOECKOHEUHOH NPOKATKH; 0) MO TEXHOJIOTUH OECKOHEUHOM MPOKATKH.

TenpeHMN pa3BUTHS 000PYJOBAHUS IPOKATHBIX LIEXOB.

Poib 00opynoBaHus B OCYLIECTBICHUH TEXHOJIOTHYECKHX MPOLIECCOB POKATKH.

Knaccudukariys mpoKaTHBIX CTAHOB M paOOUMX KIICTCH.

Cnoco0bl niepeadun packara oT YepHOBOH B urcToByto rpymmy LICITL

OO0opynoBaHue U XapakTepucTrka crana CTeKKes.

TermIon30IAIMOHHBIE SKPaHUPYIOIIE YCTAHOBKH POJITaHTa TIOJIOCOBOTO CTaHA TOpsTdei POKATKH.
Cnoco0bl 1 000pyI0BaHUE JUTS YIAJICHHUS OKAJIMHBI IIPU TOpsiUeid MPOKATKE JIUCTOB U TOJIOC.
TexHosnornyeckre 0COOCHHOCTH MPUMEHEHHS NPOMEXYTOYHOTO MEPeMOTOYHOro ycrpoiictsa Kounboke B
ymanu HICTTL

Ture! 1 XxapakTeprcTHKa YCTaHOBOK yckopeHHoro oxyakaenust jist TJIC, IICITT u JITTA.
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bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
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32. TexHuyeckne M TEXHOJOTHUECKHE PEILCHHUS MPOOJIEMbl COBMEIICHHUS MPOLECCOB HENPEPHIBHOTO JIUThS U
MIPOKATKHU.
33. KommoHOBKa u cocTaB 000pYIOBaHHS JHUTEHHO-NIPOKATHBIX arperaroB UL MPOM3BOACTBA TOPSYCKATAHBIX
ToJjoc.
34. CnocoObl 1 yCTpOHCTBA PETYIMPOBAHMUS TIONIEPEYHON Pa3HOTOIIIMHHOCTBIO JICTOB U TOJIOC.
35. Cnoco0bl 1 yCcTpOICTBA PETYIMPOBaHMUS NPOAOIBHON Pa3HOTOIIMHHOCTBIO JIMCTOB U MOJIOC.
36. Texnmyeckue ¥ TEXHOJNOTHYECKHE pEIICHUS, OOECHEeUYMBAIONIME TIOBBIIIEHHE TOYHOCTH Pa3MEpOB
MPOKATHIBAEMBIX IPOQHIIEH.
YnMmeTs OpPHEHTHPOBATHCS B BBI-
0ope obopymoBaHUS s
OCYILIECTBIICHUS KaK
TPaJUIMOHHBIX, TaK M
HOBBIX  TEXHOIOIHYC- Ipaxmuueckue 3a0anus:
CKHX TPOIECCOB Mpous- | Beibepure tun u cnpoektupyiire ¢ ncnonszoBanueM KOMITIAC-3D ypaBHoBemuBaromiee ycTpoiicTBO A
BOACTBA  METAJUIONPO- | paboUell KIETH IyO CTaHa JIMCTOBOW NMPOKATKH (HOMHUHAJIBHBIA nuameTp BaiakoB 320 mm, mimHa O0oukm 320
JlyKTa B TIPOKATHBIX L€~ | \jyr).
Xax, BBINOJHATH CpPaB-
HUTETbHBIM aHaIN3 Xa-
paKkTEepUCTUK  000pYI0-
BaHUsI IPOKATHBIX 1IEXOB
BJ'Ia,Z[eTB HaBbIKaMH BBIGOpa u Tgopqec;{oe 3a0anue:
Ha3HAUCHUS OCHOBHBIX

3JIEMEHTOB  000pYI0Ba-
HHS, HaBBIKAMH KOMIIO-
HOBKM  OCHOBHOTO W
BCIIOMOTATEILHOTO 000-
pyAOBaHHs IPOKATHBIX
LIEXOB;

HaBBIKAMHU OCYIIIECTBIIE-
HUS BEIOOpa MaTepHalIOB
i o0opynoBaHUS U
y3JI0B pa3iIM4YHOrO Ha-

3agauya Nel. Copoextupyiite ¢ nucnojib3zoBanneM KOMITAC-3D BankoBblil y3en ans pabodel KIeTH Iyo cTa-
Ha JIMCTOBOM MPOKATKU (HOMUHAJIBHBIN AuameTp BajukoB 320 mwm, amuHa 60uku 320 Mm).

3agaua Ne2: Cnpoekrtupyiite ¢ ucronszoBanneM KOMITAC-3D y3en cranuH 11t pabodeid KeTd 1yo CTaHa
JIMCTOBOM MPOKATKU (HOMUHAJIBHBIN JruaMeTp BajikoB 320 MM, ynHa 604kH 320 MM).

3agaua Ne3: Cnpoektupyiite ¢ ucnosib3zopanueM KOMITAC-3D HaxuMHON MexXaHHU3M Ui paboueil KieTH
JyO CTaHa JIMCTOBOW NPOKAaTKK (HOMMHAIBHBIN 1naMeTp BaIKOB 320 MM, [unHA 004K 320 MM).

3aganne Ha KypCcOBOM IPOEKT:

C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D pa3paboraiite KOHCTPYKIIUIO ¥ BBITOIHHU-
Te He0OXO0ANMBbIE HHXEHEPHBIE PacueThl pabouell KIETH AyO ¢ 3aJaHHBIM JuaMeTpoM BankoB D = 320 MM u
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3HAUCHHUS C YYETOM 3KC- | 33JaHHOI mmpuHON 00uku L = 320 MM 11 TMCTOBOM XOJI0AHON MPOKATKH METAIIOB M CIUIaBoB. [Ipu BBITOII-

IUIyaTalMOHHBIX TPEDO- | HeHMHM KypCOBOTO MPOEKTHPOBAHMS HEOOXOMXMMO TOCTpouTh 3D cOGOpky paGodeii KieTH ¢ HpUMEHEHHEM

BaHUil W OXPaHBI OKPY- | CAD-cuctemsr KOMITAC-3D. PaGouas KIeTh J0IDKHA BKIIOUATh B ce6sl KAK OTACTBHBIE COOPOUHBIC KOHCT-

Katoten cpeiet PYKIHMHU (BaJKOBBIN y3ell, y3eJ CTAHUH, HAKMMHON MEXaHH3M, YPaBHOBCIIMBAIOIIEE YCTPOICTBO, pamMa CTaHa),

TaK ¥ OTIENbHBIC ICTATIH, BXOIAIINE B KAKIYIO COOPKY

3HaTh Knaccu(uKaIuio MammH | Teopemuueckue 60RpoCsyi:

W arperaTtoB MPOKAaTHBIX
LIEXOB, OCHOBHBIE Xa-
PaKTEepPUCTUKA TIPOKAT-
HOTO 000PYIOBaHUS;
Ha3HAueHWE MAIlUH |
arperatoBp  MPOKaTHBIX
[IEXOB, B3aMIMOCBSI3b
TEXHUYECKHUX  XapakTe-
PUCTHK O00OpYIOBaHHS C
TEXHOJIOTHYECKUMHU
BO3MOXHOCTSIMH ~ OCY-
LIECTBIISIEMOr0 TIpoIiec-
ca MPOKaTKH;
KOHCTPYKIIUIO MalllH U
arperatoB  MPOKAaTHBIX
[IEXOB, TEXHHYECKUE U
TEXHOJIOTHYECKUE  pe-
meHus, obecreunBaro-
M€ TOBBIICHUE TOY-
HOCTH pa3MEpOB NPOKa-
TBIBAEMBIX Mpoduiei.

1. Uro Takoe T7aBHas JIMHWS TpokaTHoro craHa? [lepeuncnute OCHOBHBIE Y37bI, OTHOCSILIHMECS K
nepeIaToYHbIM MexaHu3MaM. KakoBo nx Ha3HaueHue?

2. llpuBemurte cxembl ITIABHBIX JIMHUHA C OOIIMM M WMHOWBUIYAJIbHBIM NPHBOAOM PAabOUYMX BaJKOB. KakoBbI
MPEUMYIIECTBA U HEJTIOCTATKU KaXKJION U3 3TUX CXeM?

U3 kaknx OCHOBHBIX A€Talei U y3JI0B COCTOST paboyre KIeTH JIMCTOBBIX MPOKATHBIX CTAHOB?

[IpuBeanTe mpuMepbl BCIIOMOTATENBHBIX YCTPOICTB, KOTOPBHIMU OCHALIAIOTCS paboure KIETH JIMCTOBBIX
MIPOKATHBIX CTAHOB?

Kaxwue TpeboBaHus PeTBSBISIOTCS K pa0OYUM BaIKaM MPOKATHBIX CTAHOB?

Kaxyio (yHKIMIO BBITIOJHSIOT ONIOPHBIE BAIKU?

KakoBa o011ast KOHCTPYKIHMS pabOUYHX U OIIOPHBIX BAIKOB JIMCTOBBIX MPOKATHBIX CTAHOB?

[puBeanTe oOUMI anropuT™M BBHIOOPA OCHOBHBIX T'€OMETPHUYECKHX pa3MepoB pabOYMX BAJIKOB JIMCTOBBIX
MIPOKATHBIX CTAHOB?

9. B yem 3aKkimo4aroTcs pacyeT IPOYHOCTH BAIKOB?

~w

© N oo

10. B uem 3akmrouaeTcst pacuet ynpyroi ae)opMaliy BaJKoB, H YTO TAKOE JKECTKOCTh BAITKOBOM CHCTEMBI?

11. HazoBuTe THIHI TOAUIMITHUKOB MTPOKATHBIX BAJIKOB.

12. KakoBbI IpeuMyIIECTBA U HEOCTATKU MOALUIUITHUKOB KHKOCTHOTO TPEHHUS U MOALIUITHUKOB KaueHHs?

13. B yeM cOCTOMT KOHCTPYKTHBHOE U (D)YHKIMOHATBHOE OTIAMYME PaJHAIBHBIX, YIIOPHBIX, PaIHalbHO-yTIOPHBIX
Y YTIIOPHO-PaIHaIbHBIX TIOAIINITHIKOB KaYeHUs?

14. 3adyem Hy>KHO MCKaTh KOHCTPYKTHBHBIM KOMIIPOMHCC MEXIY IHaMETPOM Larl(bl U €€ MPOYHOCTHIO, C OIHOM
CTOpPOHBI, U MOHTaKHOH BBICOTOM MOJIIUITHUKA U €70 IPY30I0ABEMHOCTBIO — C IPYTOi?

15. HazoBute THNBI NPUMEHSIEMBIX HAXXHUMHBIX YCTPOHCTB. KakoBBI MpenMyiecTBa M HEIOCTATKH KaII0TO
THmna’?

16. HasoBurte Tumel ypaBHOBELIIMBAIOLUIMX ycTpoiicTB. IlpuBenute BapuaHTbl MX BO3MOYKHOIO pa3MEILCHUS B
KOHCTPYKLIMH KJIETH.

17. B 4eM COCTOHUT KOHCTPYKTHBHOE OTJIMYME CTAHMH OTKPHITOTO U 3aKPBITOTO THITOB?

Ob6opynoBanue 11e-
XOB 00pabOTKU Me-
TAJIJIOB JaBJICHHEM




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
18. HasoBurte oCHOBHBIE KOHCTPYKTHBHBIEC SJIEMEHTHI U Pa3Mephbl CTAaHUHBI 3aKphITOro Tuna. HazoBuTe omacHble
CEYCHHSI.
19. TIpeumymiectBa u Hegoctarku JITIA B cpaBaernu ¢ LICITI
20. KomrmoHoBKa U cocTaB 00opyaoBanus kommnakTHbX LIICITL
21. CpaBHHUTENBbHBIA aHAH3 000PYIOBAHUS, TIPUMEHSIEMOr0 Uil peAYLIMPOBaHUs CISIOOB IO IIMPUHE B JIMHUH
HICITL
22. KoMmIioHOBKa M COCTaB 0OOpYIOBaHHUS LIS TPOU3BOZACTBA IIMPOKOIOIOCHOW TOPSIEKATaHOW CTaM: a) T0
TEXHOJIOTUH TTOJTyOECKOHEUHOH NMPOKATKH; 0) MO TEXHOJIOTUH OECKOHEUHOM MPOKATKH.
23. TeHaeHIMHN pa3BUTHS 000PYIOBaHHS MPOKATHBIX IIEXOB.
24. Ponb 000pyIOBaHHS B OCYIIECTBICHHN TEXHOJIOTHUECKUX TPOIIECCOB TPOKATKL.
25. Kiaccuukarys MpoKaTHBIX CTAHOB U paOOYMX KIICTCH.
26. Cmoco0Obl epeauu packara OT 4epHOBO# B uncToByro rpymny LLICITI.
27. OO6opynoBaHHe U XapaKTepUCTHKA cTaHa CTeKKels.
28. Tennon3osILMOHHBIE YKPAHUPYIOIINE YCTAHOBKY POJIBTAHTA [TOJIOCOBOTO CTAHA FOPSYeii IPOKAaTKH.
29. Cmoco0Obl 1 000pyIOBaHKE JUIs yAaJICHHsI OKAJIMHBI [P TOpsiueil MPOKaTKe JTUCTOB U IOJIOC.
30. TexHomornueckre 0coOCHHOCTH NMPUMEHEHHS! MPOMEKYTOUHOTO MEePEeMOTOYHOro ycrpoiictBa Kounbokc B
smann LICTTL
31. Tunbl U XapaKTepUCTHKa YCTaHOBOK YckopeHHoro oxiaxaenus muist TJIC, ILCTTI u JITTA.
32. TexHuyeckne M TEXHOJOTHUECKUE PEIICHHUS MPOOJIEMbI COBMEILCHHUS MPOLECCOB HENMPEPHIBHOTO JIUThS U
MPOKATKH.
33. KommoHoBKa 1 cocTaB 00OpYIOBaHUS JUTEHHO-TIPOKATHBIX arperaToB JJIsi TIPOM3BOJICTBA TOPSYEKATAHBIX
TOJIOC.
34. Cnoco0bl 1 ycTpOHCTBa PETYIMPOBaHMUS ONEPEYHON Pa3HOTOIIIMHHOCTBHIO JINCTOB U MOJIOC.
35. Cnoco0bl 1 ycTpOIMCTBa PETYIMPOBaHMUS NPOAOIBHON Pa3HOTOIIIMHHOCTBIO JIMCTOB H MOJIOC.
36. TexHuyeckne W TEXHOJIOTHYECKHE PEIICHUs, OO0ECIICUMBAIOIINE IIOBBIIICHHE TOYHOCTH Pa3MEpPOB
MPOKATHIBAEMBIX MPOQHUIIEH.
Ymets OPHEHTHPOBATHCSI B BBI-

0ope obopymoBaHus s
OCYIIECTBICHUS KaK
TPaJUIIMOHHBIX, TaK U
HOBBIX  TEXHOJOTHWYe-
CKHX TPOIECCOB TPOMU3-

Ipaxmuueckue 3a0anus:
Bribepure Tun u crpoektupyiite ¢ ucnonszoBanneM KOMITAC-3D ypaBHOBemmBaroiee yCTpoicTBO st
paboueil KIeTH Iyo CTaHa JIMCTOBOW MPOKATKM (HOMHHAJIBHBIA AuaMeTp BayikoB 320 MM, anunHa 6ouku 320

MM).
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BOJACTBA  METaJUIONPO-
JIYKTa B TPOKATHBIX IIC-
XaX, BBIONHATH CpaB-
HUTENBHBIA aHaIu3 Xa-
paKkTEepUCTUK  000pYI0-
BaHUS IPOKATHBIX IIEXOB
Bnanets HaBBIKAMH BBIOOpa U
Ha3sHaYeHUs] OCHOBHEIX Tsopueckoe sadanue:
3agaua Nel. Crnpoextupyiite ¢ ncnonszoBaneM KOMIIAC-3D BankoBslif y3en 1t pabodei KIeTr Iyo cTa-
3JIEMEHTOB  000pYI0Ba- . N
HAa JINCTOBOM MPOKATKH (HOMHHAIBHBIN nuameTp BankoB 320 MM, amuHa 60uku 320 Mm).
HHSI, HaBBIKAMU KOMIIO- . .
HOBKH  OCHOBHOLO I 3agaua Ne2: Crpoektupyiite ¢ ucnonb3zopanneM KOMITAC-3D y3en cranuH ajis pabodei KJIeTH AyO cTaHa
JUCTOBOM MPOKATKH (HOMUHANBHEIN Tuametp BakoB 320 MM, aimuHa 60uku 320 Mm).
BCIIOMOTATEILHOr0 000- . . .
3agauya Ne3: Cnpoextupyiite ¢ ucnonp3zoBaaneM KOMIIAC-3D HaxuMHON MeXaHU3M [Tl paboueit KIeTh
pyIOBaHHs MPOKATHBIX N .
LIEXOB: JIyO CTaHa JINCTOBOW MPOKATKU (HOMUHAJIBHBIN JuamMeTp BaikoB 320 M, amuHa 0ouku 320 MMm).
HaBLIK,aMI/I OCYIIECTRIIE 3anaHne HA KypPCOBOIi MPOEKT:
s BBIGODA MzTe HAITOB C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D paspa6oraiite KOHCTPYKIIUIO ¥ BBITOIHHU-
s 060p HOBaII; i T€ HEOOXOJAUMBIC MHXCHEPHBIC PacyeThl padoUei KIETH IyO C 3aJaHHbIM AuaMeTpoM BaikoB D = 320 MM u
A1OB aEJZI/I‘IHOFO a 3aJjaHHON MpuHON 60uku L = 320 MM JiIst IMCTOBOM XOJIOAHOMN MPOKATKHA METAJUIOB U CIUIaBOB. [1pu BhIMOJI-
Y p HEHUHM KYPCOBOTO IPOEKTUPOBaHUS HeoOxommmo moctpouth 3D cOopky paboueil kieTH ¢ mpUMEHEHHEM
3HAYCHUSI C YUETOM DIKC-
[UTYaTALHOHHBIX TPeGo CAD-cucrembr KOMITAC-3D. Pabouast ki1eTh JODKHA BKIFOYATh B c€0sl KaK OT/ENbHBIE COOPOYHBIE KOHCT-
Bagﬂﬁ U OXDALLL EK pyKiu (BaJKOBBIN y3ell, y3eJ CTaHWH, HAOKUMHOW MEXaHHW3M, YPaBHOBEIIMBAIOIIEE YCTPOUCTBO, pamMa CTaHa),
1 OXp PY~ | rak u OTJIENIbHBIE JIETAIH, BXOJIAIINE B KAXKIYIO COOPKY
JKaIOIIEH CpeIbl
3HaTh 0COOCHHOCTH 000pya0- | Marepua JeKIui 1 SKCKYPCUl /1 IPAKTUKAHTOB
BaHUS IS OCYIIECTBIIe- | B TIepro1 MpakTHKY CTYEHTHI IOJDKHBI U3y4aTh CIEAYIONIHE BOIPOCHL: [IpousBoacTBEHHAS -
HUS  TCXHOJIOTUYCCKHX | TexHOJOTrHYECKOe U BCIIOMOTaTeIbHOE 000pyAOBaHUE. Y CTPOWCTBO, MPUHIIMIT ISHCTBUS W KHHEMaTHYecKue | IPAKTUKAa IO IOJIY-
npoueccos OM/L CXeMbI 000pyI0BaHUs (IPUBECTU CXEMBI, CKHU3bI JIM YEPTEKHN) YEHUIO MPOecCHo-
YmeTb 000CHOBAThH BBIOOP 000- | BHIMIONIHEHSATH 3a1aHusI U padOTy Ha KOHKPETHOM pabodyeM MecTe. HaJIbHBIX YMCHHU 1

pyIOBaHHS IS OCYIIIEe-
CTBJICHUS TEXHOJIOTHYC-
ckux mporeccoB OMJ]

BrInonHEHATh HHAMBUAYABHBIE 3aJaHUSI 110 PAKTHKE:

TexHONIOrn4ecKnii MHCTPYMEHT ¥ HHCTPYMEHTAJIbHOE X03s1icTBO. Marepuai, hopma U pa3Mepbl HHCTPYMEHTA
(3CKU3BI, CXEMBI, YePTEXKH). TEeXHOIOTHA U3rOTOBJIECHUS U PEMOHTA TEXHOJIOTHYECKOTr0 HHCTpyMeHTa. [Ipuan-
HBl BBIXOZIa MHCTPYMEHTA M3 CTPOsl IpH 3KcIuryaTauuu. [IpodunakTuuecknii yxoJ 3a HHCTpYMEHTOM. Mepo-

ombITa Mpodeccuo-
HAJTBHOU JESITeTHHO-
CTH




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie OueHounble Chedcmea 91eMeHm
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MPUSATHS N0 TOBBIIIEHUIO CTOMKOCTH HHCTPYMEHTA
Bnaners HaBBIKAMU 00OCHOBAHUS
A 6 6 [Tpuemamu cObopa MaTepuana, COrJIaCHO 3aJaHHUS PYKOBOAUTEIS.
;4(?;;‘13;;;;1022 Ele(::l;i_ [IpreMamMu HaGIIOAEHMIA:
eHus TCXHO}J]IOFI/IHC XapakTepucTHKa 000pYIOBaHHS OArOTOBUTENBHOTO OTAeeH . [IpuMeHeHne MeXxaHn3aluyd 1 aBTOMaTH3a-
WU TIPOU3BOJICTBEHHBIX MPOLIECCOB B ITOATOTOBUTEILHOM OTJEIEHUU

ckux mpoueccoB OMJL ! P g pott ! A
3Hath o0opynoBaHue TUTS

OCYIIECTBJICHHUS TEXHO- . .

Y Martepuan neKuuii 1 9KCKypCHI AJIsl TPAKTUKAHTOB

JIOTUYECKUX TPOIIECCOB

oM/
YMeThb 000CHOBATH BEIOOP 000-

S — olz: e BrInonHeHsTh 3a1aHusl 1 pabOTy Ha KOHKPETHOM pabo4eM MecTe. [IpousBoacTBEHHAS —
E"ZBJIGHI/ISI Texnonorynqe BrInonHeHsATh MHAMBUAYATIbHbIC 3aJaHUS 110 IPAKTHKE: HpeNIIIOMHAS
" | Texnonoruueckuii mporecc. [Tocae0BaTENLHOCTD BHITONTHEHUS TEXHONOTHYECKHX OTEPALi U PEKIMBI

ckux nporeccoB OMJ] por A pal p IIpaKTHUKa
Bnanets MeToAaMu BbIOOpa 000- | [Ipuemamu cOopa Marepuana, COTIacHO 3a1aHus PYKOBOAMTEIS.

pynoBaHust aisi ocyuie- | [I[ppemMamu HabIroIeHHH.

CTBIICHHS TEXHOJIOTHYe- | TeXHOoJIorn4eckoe M BCIIOMOTaTelibHOe 000py/0BaHue. Y CTPOHCTBO, MPUHIMI ACUCTBHS U KHHEMaTHYECKHE

ckux mporeccoB OM/L | cxemsr o0opymoBaHusl (ITPUBECTU CXEMBI, 3CKHU3bI WIIH YEPTEIKH)
[TK-1 - cnocoOHOCTHIO K aHATIU3Y U CUHTE3Y
3Hath OCHOBHBIE TOHATUS U | TeopeTnuexune BOIpOCH:

MeToAbl ~ Maremaruue- | 1. @OopMyIUpPOBKH OCHOBHBIX T€OpeM (CBOMCTB, MPU3HAKOB M3Y4aeMbIX HMOHSITHH, HEOOXOIUMbIE U JOCTATOY-

CKOTO aHajM3a: TEOpHUH | HbIE YCIOBHS) B M3y9aeMbIX pa3zesiax Kypca.

MPEJeNIOB M HeNpephiB- | 2. MeTobl pacKpbITHS HEOIIPE/IeICHHOCTEH, BBISICHEHHST HETTPEPHIBHOCTH (DYHKIIMU OJHOH MEepEMEHHOM.

HeIX (yHKUIMH, gudde- | 3. AIropuT™M NpUOIMKEHHOTO BBIYMCIEHUS (YHKUUHU € MOMOIIbI0 AuddepeHnnana; HalnucaHus ypaBHEHHS MaTeMaTika

PEHLIMAIBHOTO U HHTE-
TPaJBHOTO HMCYHCIICHUS
¢yHKUMI omHOW W He-
CKOJIBKUX IE€PEMEHHBIX,
TEOPUH OOBIKHOBCHHBIX

KacaTeJIbHOH MpsIMOi (TJIOCKOCTH).

4, ANTOpUTM HOJHOTO UCCIISA0BAaHUS (PYHKIINH.

5. MeToibl BBISICHEHUS! KJIaCCOB MHTETPUPYEMBIX (QYHKLMH, a TaK’Ke METObl HETIOCPEACTBEHHOTO HHTETPUPO-
BaHMsI U HHTETPUPOBAHMSI OCHOBHBIX KJIacCOB (DYHKLHH.

6. CriocoOb! BBISICHEHHUS! CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
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¢ hepeHIInaATbHBIX 7. O0IIyI0 cXeMy MOCTPOSHUS KPATHBIX MHTETPAIIOB U CBEIICHUS MX K TOBTOPHBIM.
ypaBHeHUl u cucreM | 8. CriocoObl HAXOXICHUS MOTPEIIHOCTU NMPUOMKCHHBIX BBIYMCICHHUH KOPHS YPAaBHCHHUS U ONPEACICHHBIX
mudhepeHImaTbHBIX HWHTETPAJIOB.
ypaBHeHU#; ocHOBHbIC | 9. OCHOBHBIC CIIOCOOBI CTATHUCTUYECKON MPOBEPKU TUIIOTE3, BBISCHCHUS JIOBEPUTEIIBHBIX MHTCPBAJIOB IS Ta-
MOHSITUS M METOJBI TEO- | PAMETPOB PACIIPEICIICHHUS.
pun  BepositHocTed U | 10. MeToabl MPOBEPKH JOMYIICHUS ONIHOOK MEPBOTO MK BTOPOTO POJa MPH MPOBEPKE CTATUCTUICCKUX THITO-
CTAaTHUCTHUYECKOIO  aHa- | Te3.
JIu3a PEe3yJbTaTOB 3KC-
MEPUMEHTA
VMeTs KOPPEKTHO BhIpaXath U | Ilpumepnsie npakmuueckue 3a0anus u 3a0a4u

apryMEHTHPOBAHHO
000CHOBBIBATE MOJIOKE-
HUS TIpeMETHOI obrac-
THU 3HAHUSA U ME€TOI0B
MaTeEMaTHYECKOr0 aHa-
JIA3a IS IOCTAHOBKH U
peIIIeHI/IH KOHerTHLIX
MPUKIIAIHBIX 38724

3aganue 1. CocTaBbTe QITOPUTM PEUICHUS .. ... 33]a4H.

3aganue 2. Beraucnure npuOIMKeHHO Y = E{/F mpu X = 1,03.
arcsin @x—4_
X -4
3apganne 4. Chopmymupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa (PYHKIIUH OTHOH ITepeMEeHHOM.
12
x* -4
3amaya 6. KakoB reoMeTpryecKuii CMBICI ONPE/ICIIEHHOTO HHTErpaja OT JaHHOM (DyHKIMH B JaHHOM WHTEpBaJIE B I€Kap-
TOBOM CHCTEME KOOPIUHAT?
3amanue 7. YKaKuTe BEpHOE YTBEPKICHUE O (DYHKIIUH JABYX ITEPEMEHHBIX:
a). TPANEHT TEePICHIUKYISAPEH KacaTeIbHON ITIOCKOCTH;
0). rpafMeHT ABISIETCS IPOU3BOAHON 110 HANPABJICHUIO;

3apaua 3. Beraucnure npenen no npasuity Jlonurans lim
X—>2

3apayva S. Vcenenosatb GyHKUMIO M IOCTPOUTH €€ rpaduk: y = 2 4

B). TPAJMEHT SIBIISETCS KacaTeIbHON K IMHUH YPOBHS;
T). TPaIUEHT OIpeessieT HalpaBICHNEe MaKCUMAIbHOW CKOPOCTH H3MEHEHHS (DYHKITHH.
3ananmue 8. Yxaxure JIOXKHOE ytBepxnenue o QyHKIMH ABYX MEPEMEHHBIX:
a). HempephIBHAs GYHKIUSA Beeraa nquddepeHunpyema;
0). pyHKIIMA, HMEToIas Impeiei B TOUKe M, MOXKeT OBITh pa3phIBHA B TOI TOUKE;
B). y auddepeHnupyemMoit QyHKIMHN CYIIeCTBYIOT YaCTHBIE IIPOU3BO/IHBIE;
T). U3 HENIPEPHIBHOCTH YaCTHBIX IIPOU3BOAHBIX B TOUKe M cienyer quddepeHnnpyeMocTb QyHKIUH B 3TON TOUKE.
3amava 9. J[ByMs MeTolaMH NPOBEIECHBI MU3MEPEHUSI OMHOW M TOH ke (u3nueckod BenuuuHbL. IlomydeHsl cienyromue




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie OueHounble Chedcmea 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus " P 006pazoeamenbHol
u npocpammbl
PE3yNbTaTHL:
a) B mlepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
0) Bo BTOpOM cityuae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MoxHo 1 cyuTaTrb, 4TO o00a METOaa 00ecreunBaOT OJVWHAKOBYIO0 TOYHOCTbH H3MepeHHI>i, €CJIM MPUHATH YPOBCHb 3HAYU-
moctn @ = 0,059 [Mpeamnonaraercs, 4TO pe3yyIbTaThl U3MEPEHUH pacipeielieHbl HOPMaIbHO ¥ BBIOOPKH HE3aBUCHMBI.
Bnagers HaBbIKAMHU HCIIOJIb30Ba-
HUSl JIOTUYECKH BEPHO,
apryMEHTUPOBAHO U SiC-
HI()) yCT OHTI:) CTHVIO T Ilpumepnule npakmuueckue 3a0aHus
HHCBMEHH o M eq}; Ha 3apanme 1. [lopa3mbinuisiire:
CCKOM };{3511(2 roTo 1) BepHo 11, 4TO CyMMa, pa3HOCTh M IPOHU3BE/ICHHUE IBYX YETHBIX (PYHKIUHA €CTh YeTHast QyHKIus?
EETB u ejlaKTI’/I OBATE 2) Kaxkoii, B cMbICJIe YeTHOCTH, OyIeT QPYHKIHA, paBHAas TPOU3BENCHHUIO (CyMMe) IBYX HEUETHBIX (PYHKIIHNA?
TGXHI/I‘ICCE e TCKI?ETI)I c 3) CymectBytoT 1 (yHKIMH, 0OpaTHBIE caMuM cebe (MpH 0Ka3aTelbCTBE BCIIOMHUTE MPEIJIOKEHUE O
MATEMATHICCKOH  CHM rpadukax oOpaTHBIX QYHKIIHIA)?
BOIMKOH W (bopMyTTa 4) Mosert 11 yeTHasi PyHKIHS OBITh CTPOTO MOHOTOHHOW?
ML VGO p nye;[ 3aganue 2. CucremMaTH3UpyiTe U 0000LIUTE BCE KIIIOUEBbIE TIOHITHS U IPUEMBI PEIICHHsI TUIIOBBIX 3a[ad I10
> Y p teme «lIpousBonHas» u «lIpuMeHeHne TPOU3BOAHON NpH HccienoBaHuy GyHKIM». PesynbTar oopmure B
CTaBISITh  COOCTBEHHBIE
W H3BECTHbE HAYUHBIE | e TAHIEL
Y 3anganue 3. CHUMHTE BUJEOPOIIMK Ha TeMy «S] Haydy Bac pemaTh 3aJaud 1o TeME. .. ».
PE3YIILTATBL, BECTH JHC- [IpumMepHBIN CIIUCOK TEM:
KYCCHH; N .
H;/BHKa’MH 1 MeToKa 1) JleticTBus HaJl KOMIUIEKCHBIMU YHCJIAMU B pa3Hoii (hopMe.
T 2) Beruucienue npeesioB PyHKIUN OTHON IepEeMEHHOM.
pesy 3) Pemenue 3a1a4 Ha nccie10BaHNE HEMPEPHIBHOCTH (DYHKLUH U XapaKTEPUCTHKE TOUYEK € pa3pbiBa U T.1.
TaTOB pEIIEeHus, IKCIIe-
PUMEHTAIILHON AesI-
TEIBHOCTH
3HaTh OCHOBHBIE OIIpeeie-
pel IlepedyeHb TeopeTHYECKUX BONMPOCOB K IK3aMEHY:
HUS U TIOHATUSA pasze-
TI0B (PU3UKH; 1. Mexaunnueckoe aBukenue. Ckopocts. Y ckopenne. HopMaibHOE U TAHTEHIIMAIBLHOE YCKOPEHHUSL. dusnka

OCHOBHBIC
(I)I/ISI/ILICCKI/IC 3aKOHBI

IIpsiMosIMHEHOE PABHOMEPHOE U PABHOYCKOPEHHOE JIBUYKEHUSI.
2. BpamarenbHoe JBIKeHHE a0COTIOTHO TBEPIOro Teia. KnHeMarinyeckue XapakTepUCTHKH BPalIaTelIbHOTO
JIBHYKEHUS.
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3. CBs3b MCKAY KHHEMATUYCCKUMU XapaKTCPUCTUKAMU ITOCTYNATCIILHOI'O U BpalllaTCIIbHOT'O I[BI/I)KCHI/II\/'I.

PaBHOMEpPHOE 1 PaBHOYCKOPEHHOE BMKCHHS IO OKPYKHOCTH.

4. TlepBblii, BTOpOii 1 TpeTuii 3akoHbI HeroToHa. Cua 1 Macca. MeXaHH4eCK A IPUHIMIT OTHOCUTEIBHOCTH.
5. Mexanunueckast sueprusi. Pabora. Kunernueckas v oTeHIMAIbHAS SHEPTHS.

6. 3aKOHBI COXpAHEHHSI IMITYJIbCA i MEXaHHIECKON YHEPTHU B MEXaHHKE. 3aKOHBI COXPaHe-HUsI [IPH YIIPYTOM H

HEyNpyroM yuape.

7. MowmeHT cuitbl. MomenT unepimu. Teopema [llteiinepa u ee mpuMeHEHHE.
8. OcHOBHOE ypaBHEHHE JUHAMUKH BPAIIATEIILHOTO IBIKCHHUSI. 3aKOH COXPAHCHHS MOMEH-Ta HMITYIIbCA.
9. KuneTnueckast S3HEprus BpallaTeIbHOTO JABMKEHHs. PaboTa 1Ipu BpalaTeibHOM JBUKE-HUH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

Maremarnueckuii u puznueckuit MmastHukn JuddepeHnmansHoe ypaBHEHIE He3aTyXa-FOIINUX KoJeOaHuH.
DHeprus TapMOHUYECKIX KOJIeOaHNH.

YpaBHeHHe 3aTyXaloUMX KoineOaHni. XapakTepUCTHKU 3aTyXalouux KoieOannil. Bel-HyK1eHHbIE
kosiebanus. Pezonanc.

CrnoxeHue B3aMMHO-TIEPIeHANKYIAPHBIX KoneOanuid. Purypsr Jluccaxy.

Crnoxenue koneOaHuil OAHOTO HampaBieHus. buenus.

ITonepeunsie U MPOAOIBHBIE BOJIHBL. Y paBHEHHUE MJIOCKOW BOJIHBL. BomHOBOe ypaBHeHue. CTosure BOJTHBI.
Wneanpubiii ra3. [lapamerps! coctosarsa. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOpUH Ta-
30B.

Pacnpeznenenue Moneky rasa 1o ckopoctsm (pacnpeznenenue Makcsena, ['aycca). Pac-npenenenue
BonprmaHa.

Crenenu cBo6obI MoJIeKyJ1. Pacnipenienienre sHeprum 1o creneHsm cBoOosl. BHyTpeHHAs sHEprust
U/I€aJIBHOTO T'a3a.

N3onporiecchl B razax (M30XOpHbIH, H300apHbIi, H30TepMUIeckuii). PaboTta, coBepiiiaemas ra3om mpu pas-
JIMYHBIX U30MPOIIECCaX.

IlepBoe Ha4aIO TEPMOANHAMHKH, €TO MPUMEHEHHUE K PAa3TMUHBIM N30IPOIIECCAM.

AnmabaTHBIN ¥ IOJTUTPOIHEIN Mporiecchl. PaboTa npu agnabaTtHOM mporecce. TermmoeM-KocTh ra3oB.
Kpyroseie, oOpatumMsie 1 HeoOpaTuMble Tipouecchl. [IpuHIMI AelcTBHS TEIIOBOH M XO-JIOJUIIBHON Ma-
muH. [uxn Kapnao u ero KIII.

SHTpOHI/IH. CTraTHCTUYECKUN 1 TepMO,Z[I/IHaMI/I‘IeCKI/Iﬁ CMBICJIbI SGHTPOITUU. BTOpOG Ha4YaJI0 TCPpMOJUHAMUKHU.

Peanbhble rasel. YpaBHenue Ban-nep-Baansca.
N3orepmel peanbHOro raza. Kputuueckue napamerpsl. Kputudyeckoe cocTosiHuE.
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25.
26.

27.

28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45,
46.

47.
48.

Buyrpennss sneprus peanpHoro raza. dpdext Jxoyns-Tomcona. CxmkeHne razoB. DH-TaIbIIUS.
JKunkoctr. I[ToBepXHOCTHOE HATsSHKEHHUE KUAKOCTeH. CMadnBaHue M HE cMadnBanue. Kammisapasre
SIBIICHUSI.

SBnenus nepenoca: qudy3us, TEIONPOBOIHOCT, BHYTpeHHee TpeHue. CBsi3b K03 PU-1ueHTOB
nepenHoca.

Teepasle Tena. Kpucramnnyeckas pemierka TBEpAbIX Ted. Buasl cBA3eil B KpucTaiax.

OnexTpuyecKkuil 3apsn, cBoiicTBa 3apsaaa. 3akoH KynoHa. DnexTpudeckuil 3aps NpOTSAKEHHBIX Tell.
DnekTpocTarndeckoe noje. HanpsokeHHOCTh, CHIIOBBIE TMHUH, TIPUHITUAT CYTIEPITO3UIINH JJIEKTPOCTATHYIC-
CKHX IOJICH.

DNEeKTPUYECKUN JUTIOIb U €T0 ToJie. JJUoib B 3JIEKTPUIECKOM TOJIE.

Teopema ["aycca [ist 371€KTpOCTaTUIECKHX TIOJIEH B BaKyyMe U €€ TpuMeHeHue (ToJie 0eCKOHEYHOTO Tpsi-
MOJIMHEIHOTO TIPOBOTHUKA M LMJIMH/PA, OECKOHEYHOM 3apsKEHHOH TTOCKOCTH | ABYX IMapalIeIbHBIX
TIOCKOCTEH, chephl)

Hupkymsius BEKTOpa HAMPSKEHHOCTH YJIEKTPOCTATUICCKOTO TOJIS.

[otenmuan snekTpocTaTHIecKoro mosst. CBsi3b HANPSHKEHHOCTH U TIOTEHIIHAJA AIEKTPOCTaATHIECKOTO T10-
TSl

DNeKTpUYECcKOoe MoJie B BemecTBe. IM3IeKTpUKH. BEKTOp 2IeKTpHYecKoro CMenIeHus.

Teopema ["aycca [ist 3I€KTPOCTATHYECKUX TTOJIEH B IUAIEKTPUKAX.

YcnoBre Ha rpaHUIle pa3/elia MeTaUT-AAICKTPUK U AUAICKTPUK-IUIIICKTPHK.

OnekTpuyeckas eMkocTs. Konnencaropsl. CoeinHeHHe KOHEHCATOPOB.

DHeprus EKTPUIECKOTO OIS

[TocTosTHHBIHM PNEKTPHUYECKUI TOK U €T0 XapaKTePUCTUKU. Y paBHEHHE HEPA3PHIBHOCTH.

Croponnue cunsl. J./1.C.

3akon Oma 1J1s1 OTHOPOJTHOTO W HEOJHOPOIHOTO YYaCTKOB Iienu. COMpOTHUBICHUE IPOBOTHUKOB. 3aKOH
[xoynsa-Jlenna.

[Ipaswia Kupxroda asst pa3BeTBIESHHBIX LIETIEH U UX PUMEHEHUE.

Teopust [pyzne 3meKTponpoBOAHOCTH METAIIIOB.

MarsHuTHOE o€ U €ro XapaKTePUCTUKH.

3akoH buo-Casapa-Jlamnaca. [IpuHuun cynepno3uiuuyn MarHuTHBIX nojieil. HanpseHHOCTh MAarHUTHOTO
TOJISI.

3akoH Amnepa. BzanmoneiicTBie IByX MapauieNbHBIX IPOBOJIHUKOB C TOKOM.

MarnuTHOe nosie JBIXKYIerocs 3apsiaa. JBuxKyIuecs 3IeKTpUYECKUe 3apsaibl B MAarHUTHOM noje. Cuna
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49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.
74.
75.

Jlopenma. Oddexr Xomna.

3aKoH MOJHOr0 ToKa. MarHuTHOE MoJjie COJIEHOU1a U TOPOUIA.

IToTOK BEKTOpa MHAYKIMK MarHUTHOro nois. Teopema I'aycca uist MarHUTHBIX TOJEH.

Pabota mo nepemenieHno NPOBOJAHUKA C TOKOM B MarHUTHOM TIOJIE.

OnexkTpoMaruuTHas HHAYKIUSA. ONbITH Qapanes.

NunyktuBHOCTh. CaMouHAyKLIMS. B3auMHas HHIYKIUS.

TpanchopmaTopsl. JHEPTUsI MATHUTHOTO TIOJISL.

Onekrpuueckue konebanus. [lepeMeHHBIN TEKTPHUUECKHIA TOK.

Teopusa MakcBenia AJis 31€KTPOMAarHUTHOTO MOJsL.

JIBolicTBEHHas MpUpOJa CBETa. 3aKOH OTPAKEHUSI U MPETIOMJIICHUS CBETA.

Hutepdepenius cBera u yciuoBHe ee nposiBieHus. Merosl HaOmoaenus narepdepenyn. Pacyer xaptu-
HBI UHTEP(EPEHIINH OT ABYX UCTOUHUKOB CBETA.

Wntepdepenus B TOHKUX IUIeHKaX. 11010Cckl paBHOTO HAKJIOHA U PaBHON IIUPUHBI.

[Mpuanun [otirenca-Openens. Audpakius ceeta. Merox 300 Openerns.

[IpsimonuHeliHoe pacnpocTpaneHue ceera. Judpakius Ha KPyriioM OTBEPCTHH U JTUCKE.

Hudpaxnus OpayHrodepa Ha menn 1 AMQPaKLIMOHHON PELIETKE.

[IpocTpancTBenHas pemrerka. Paccesnne ceeta. @opmyna Bynbda-bperros.

BostHOBEIE M KOPITyCKYJISIpHBIE CBOMCTBA cBeTa. JlaBieHue, uMiyibsc, macca GotoHa. CBsi3b SHEPTHH U UM-
ITyJIbCa PENSITUBACTCKON YaCTHLIBI.

I'umotesa Ilnanka. M3myuenune AUT. 3akon Credana-bonpimana. 3akoH cMerienns BuHa.
®otoaddext. Buabl horoaddekra u Teopus BHemHero Gporordpdexra. PenstuBuctckuii hporoddhdexr.
O dext Komnrona. TopMo3HOE peHTI€HOBCKOE U3ITyUEHHE.

Jnuna Bonuel Jlebpoits. [puniun neonpeneneHnoctei ['eiizenbepra.

y-QyHKIUS U ee cBolicTBa. YpaBHeHue lllpenunrepa (BpeMeHHOE U cTallMOHAapHOE). J[BrkeHne cBOOOTHOM
YaCTHIIBI.

UYacTuiia B MOTEHIIUATBHON siMe (OECKOHEUHOH M KOHEUHOH).

KBaHTOBBII rapMOHHUYECKUH OCIILIATOP. TyHHENBHEIH 3 (dheKT.

Mopnens crpoenust aroma Tomcona. OmnbiT Pesepdopaa. Mogaens atoma Pesepdopnaa u ee TpyaAHOCTH.
[Mocrynarer bopa. Paguycer 6opoBckux opout u sHeprust atoma. Onbit @panka u ['epra.

W3nyuenne aroma Bogopona. @opmyna banemepa. CriekTpalibHbIE CEpUN.

CronrHOM M XapaKTepUCTUYECKUI pEHTTEHOBCKHE CIIEKTPHI. 3aKoH Mo3iu.
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76. Atom BojIopo/ia B KBaHTOBOM (pusrke. KBaHTOBBIE yKCIa.
77. OpOuTanbHBIN U COOCTBEHHBIM MOMEHTBI UMITYJIBCA 3JIEKTPOHA. | MPOMarHMuTHOE COOTHOIIEHHE. MarueToH
Bopa.
78. DreKTpOHHBIE CIIOM ¥ 000JI04YKH. [[PUHIIUITBI TOCTPOESHHS IEPUOANYECKON Tabuisl MeHesneesa.
79. ®opMupoBaHKe YHEPreTHICCKUX 30H B TBEpAOM Teite. CTpOoeHHe POBOHUKOB, MOIYIPOBOJHAKOB H JIH-
3JIEKTPUKOB C TOUKH 3pEHUS 30HHOM TeopuHu.
80. ITpoBOAUMOCTL COOCTBEHHBIX M TIPUMECHBIX MOJIYIIPOBOIHUKOB.
81. Pacnpenenenns ®epmu-upaka, bose-Diinmreiina, Makcsemia-bonbsimana. IHeprus OepMu.
82. slpnenuss Ha TpaHUIlE IBYX MOJYIPOBOJHUKOB PAa3sHOrO0 THIA IPOBOJMMOCTH. [IpUHIMI NEHCTBUS U
Ha3HauYCHHE AMO0Ja U TPUOAA.
83. CocraB u XxapakTepHCTHKH AaTOMHOTO sijipa. SlnepHble cuibl. Moenn CTpoeH s aTOMHBIX SIIE.
84. Dueprus cBsizu szpa. Y aenbHas SHeprus cBs3u. JleexT Macchl.
85. EcrecTBeHHass M HCKYCCTBEHHAs paJMOaKTHBHOCTH. XapakTepPUCTUKA O-, P-, y-usnydeHuit. Dpdekt
Méccbayapa.
86. Knaccudukanus suepubix peakiuil. CocraBHoe sipo. DPPeKTUBHOE ceueHHe. XapaKTEpHOE SIEPHOE
BpeMS.
87. Peakiuu nenenus siapa. Llennbie saepubie peakiuu. TepMosiIepHble peakiuu. SiepHble peakTophl.
88. Knaccuduxaims snemenTapabix gactuil. Kocmudeckue nydu.
Ymerh BBIZEIATH  OCHOBHbIC | [IpHMepHbIe MPaKTHYECKHE 3aIaHUsI ISl IK3aMeHa:
busmieckue  ABNCHUA | | Toua JBIDKETCS B IUIOCKOCTH XOY 10 3aKOHY: X=-2t;y=4t{—t . Hailtu ypasHeHue Tpaexropuu
MpU PacCMOTpeHHUU (- - -
3MYECKUX 3a/[a4; y = f(x) ¥ 1300pa3uTh ee rpaduuecku; BEKTOP CKOPOCTH V U YCKOpPEHUs d B 3aBUCHMOCTH OT BPEMEHH;
00CyxIaTh CHOCOOBI MOMEHT BPEMEHH 1y, B KOTOPBI BEKTOP YCKOpEHHSI d cocTaByisieT yroy n/4 ¢ BEKTOpoM CKOpOCTI/I\7 .
ahexTiBHOro petmeHus 2. OmpenenuTh HETOYHOCTD B OTPEIEIICHHH KOOPIUHATHI AX 3JICKTPOHA, IBUKYIIETOCS B aTOME BOJOPOJIA CO
g);g;;f:;);:aﬂa: bibex- CKOpOCThIO V = 2,2 10° E €CJIM Jolyckaemast HeTouHocTh Av coctasisieT 10% oT e€ BenmnunHbl. YKa3arts,
TUBHOE PEIICHUE OT He- NPUMEHUMO JIM TIOHATHE TPAEKTOPMU B JAHHOM ciydae. Ilocrosmuas Ilmanka: h = 6,63 1073* I c,
3¢ dexTnBHOrO; 1=1,05 10—34 [l c, Macca onektpona m, = 9,1 1073 xr.
OOLACHATE  (U3HIECKHE 3. Ha noBepXxHOCTH MeTasIa 1a1aeT MOHOXPOMATHYECKHI CBET ¢ JnHOM BosHbl A=0,08 mxm. Kpachas rpa-

SIBIIGHUS C TOYKH 3PEHUs
OCHOBHBIX 3aKOHOB (hu-

uuna dorodddekra A, = 0,3 mxm. HaiiTi 3HaueHue 3ajep)KuBaroiieii pa3HocTu noteHimanos U,, KoTo-
PYIO HYXHO HPWIOKUTh K (OTOIEMEHTYy, 4T00bl mpekpaTuth ¢Gororok. IlocrosHnas [lnanka h=6,63
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3UKH;
KOPPEKTHO BBIpAXKaTh M
apryMeHTHPOBAHHO
00OCHOBBIBATh TOJIOXKE-
HUSl OCHOBHBIX (hr3nye-
CKHX TEOpUH

10—34 ]Ik ¢, cKopocTh CBETa B Bakyyme ¢ = 3 102 = MOAYJIb 3apsia anekTporna q=1,6 10—19 K.
C

4. MaremaTHyecKuil MassTHUK JUTHHON 0,9 M OTKIIOHHJIM HAa 5 CM M OTIIYCTHIIH, MTOCJIC Yer0 OH HAayal COBEp-
maTth 3aryxatomnrue konebanus. Uepes 5 moNMHBIX KoneOaHM aMIDINTY/Ia yMEHBIIIIIACH B 2 pa3a. Hammcats
YpaBHEHHE IBUKECHUS 3TOI0 MAATHHKA, €CJIM OHU COBEPLIAIOTCS 110 3aKOHY CHHYCA.

5. Ha Baronetky maccoii 800 Kr, KaTsILyIOCs MO0 TOPU3OHTAILHOMY ITyTH CO CKOPOCTBIO 0,2 M/C, HACHITAH
cBepxy 200 kr mebHs1. Ha ckoibko ipr 3TOM yMEHBIIAIACh CKOPOCTh BATOHETKH?

6. HMmynbc p pesTHBHCTCKOM 4acTHIBI paBeH MoC (Mp-Macca 1mokost). OnpesenTe CKOPOCTh YaCTHIIBL V B
JIOJISIX CKOPOCTH CBETA M OTHOILICHUE MACChI JIBUKYILICHCS YaCTHIIBI K €¢ Macce MoKosi M/m.

7. Tlo mpoBOIOYHON paMKe UMeEromEer (GopMy TPaBUIILHOTO MIECTHYTOJbHUKA, HAET TOK cuioi 1=2 A. Ilpwu
3TOM B IIEHTPE PaMKH 00pa3yeTcss MarHUTHOE TI0JIE C HANPsHDKEHHOCTHI0 33 A/M. Haiftu mimHy poBOJIOKH,
U3 KOTOPOH C/ieaHa paMKa.

8. B marnurtHOe moje, HHAYKIUs kotoporo B = 0,05 Tu, moMemnieHa 3aMKHyTas HAaKOPOTKO KaTyIKa, CO-
crosmiast m3 N = 200 BuTkoB mpoBosoku. ConpoTuBieHre KaTymku R = 40 Owm, mionianb MmomepeaHoro
ceuenns S=12cm’. KaTymka moMeIeHa Tak, 4To ee och cocTapisier yroi o = 60° ¢ HampapieHueM Mar-
HUTHOTO noJis. OnpeaenuTe 3apsija, POLIeIINH 10 KaTyIIKe IPU HCU€3HOBEHUH MAarHUTHOTO ITOJISL.

9. DieKTpOH, YyCKOPEHHBIN Pa3HOCTHIO MIOTCHIINAIIOB MOTIAaET B OHOPOIHOE MarHUTHOE TOJIE ¢ HHIYKIHEH
9 MTn u ngBUMXKETCS O BUHTOBOU JUHUH ¢ paguycoMm 0,9 cm u marom 7,8 cMm. OnpeaenuTts yCKOPSIONIYIO
Pa3HOCTH [TOTEHIMAIOB 3JIEKTPHUUECKOTO TOJIS.

10. B pesymbrare HarpeBaHWs YEPHOTO Teja JUIMHA BOJHBI, COOTBET CTBYIOLIAs MAaKCHMYMy JHEPIHH
TEIJIOBOTO M3ITy4YeHUs], yMEHbIIIIACh OT 2,7MKM 10 0,9 MxMm. Omnpenenure, BO CKOJIBKO pa3 yBEIUYHIACh
SHepreTHyecKasi CBeTUMOCTh Tena. Kakoi Oblila M Kakoil cTajla MOLIHOCTb M3Jy4YEHHs], €CIIN U3Tydaroas
TIOBEPXHOCTH Tena paBHa 20cm>?

Bnaners

crocobaMu  JIEMOHCTpa-
o yYMCHHA aHaJIu3u-
poBaTh (HU3NYECKUE SIB-
JICHUST ¥ 3aKOHOMEPHO-
CTH;

HaBbIKaMHU U MCTOJIUKA-
MU O00OOIIEHUST Pe3ylib-
TATOB BBIMOJHCHUS Jia-
0opaTopHEIX PaboT;

Braoenue nasvikamu evinonanenus 1abopamopHvix pabom

3adanus K 1adopamopHuvim pabomam:

Jlabopamopnas paboma Nel

1 3aMKHYTBIE cHUCTeMBI. KoHCepBaTHBHBIC M JUCCHUIIATUBHBIC CHITBI (OompenerncHue U npumeps). CooT-
BETCTBUE 3aKOHOB COXPaHEHUH M CUMMETPHH ITPOCTPAHCTBA U BPEMEHH.

2 Kunernueckas sHeprus. IloTeHnmansHas SHEprus pa3iuuHbIX CUCTEM. 3HAK MOTEHIUAIBHONW SHEPTUH.

IlonHas MexaHn4ecKast SHEPTHUS CUCTEMBI.
3 3aK0H COXpaHEHHs MOJHOW MEXaHWYECKOW 3HEPTrHU CUCTEMBI. | paHHIbl IPUMEHUMOCTH 3aKOHA U
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crroco0amMu  OICHUBAHUS
3HAYMMOCTH M TPaKTH-
YEeCKOM  MPUTOJHOCTH
MOJIYYEHHBIX Pe3yJIbTa-
TOB

MPUMEPBHI.
4 3aKoH COXpaHEHHsI UMITYJIbCa CUCTEMBIL. | paHuUIIb MPUMEHUMOCTH 3aKOHA U TPUMEPBI.

5 3aKOH COXpaHEHHUsI MOMEHTA UMITYJIbCa CUCTEMBI. | paHUIIbl IPUMEHUMOCTH U IPUMEPBHI.

6 3aKoHBl CcOXpaHEHHs TNpH aOCONIOTHO YINPYroM M HEynpyroM yaapax. lleHTpaibHbIA U He-
LIEHTPAJIbHBIN yJIapBbl.

7 PaGora (monmoxutensHasi, oTpunarenbHas, HyneBas). MomrHocts. KITJ[. Beraucnenue paboTsr pa3mund-
HBIX CHIL

Jlaboparopnas padora Ne4

1 OCHOBHBIE TIOHATHS AUHAMUKH ITOCTYIATEILHOTO JIBHIKEHHsI (Macca, cuiia, UMIYNbe). YeTbipe OCHOB-
HBIX BUJa B3auMoJecTBU. CrienanbHbIe BUIIBI CHIT.

2 3akoH cnoxeHus ckopoctei. [lepoiit 3akon Hetotona. ITpumepsr UCO u HUCO.

3 Bropoii 3akon Hetotona. UmnynscHast popma 3anmcu 3axona. [lpuHImn cyneprno3ummy.

4 Tpetuii 3akon Herorona. Llentp macc cuctembl. CKOPOCTh LIEHTPa MacC CUCTEMBI. VIMITyJIbC CUCTEMBI.
5 MOMEHT MHEpUIMH CHCTEMBI M.T. U TBEPJOro Telia. BhlumcieHne MOMEHTa WHEPIMU MPOCTHIX Tel
(xombI10, MUICK, IMIHHLP. Ha BEIOOD)

6 MOMEHT CHIIbI, MOMEHT UMITYJIbCA TeJla OTHOCHTEIHEHO TOUYKH.

7 OCHOBHO# 3aKOH JUHAMHUKH BPaIIaTeILHOTO ABIKCHHUS.

8 Teopema lllTeliHepa U ee MPUMEHEHUE.

JlaboparopHas padora Ne5, Ne7

1 KonebarenpsHoe nBmxenue. ['apmonnueckue U aHrapMoHnueckue konedanusi. OCHOBHBIE XapaKTepu-
CTHKH (aMIUTHTY/Ia, IEpUOJI, 4acToTa, (a3a). Buabl MassTHUKOB.

2 CBoOoHbIe He3aTyxaromue kojaedanus. JuddepenimansHoe ypaBHEHUE U €ro PeLICHUE JIJIs MaTeMa-
THUYECKOT0, (GPU3MUECKOTO U NPY>KUHHOTO MAsSTHUKOB.

3 3aryxaromue KoineOaHWs, WX YpaBHEHHE M XapaKTepUCTHKH (KO3(DUIMEHT 3aTyxaHus, Jio-
rapupMHUYECKHIi IEKPEMEHT, BpeMsl peJlaKkCallii, 9acToTa, JOOPOTHOCTS).

4 Brinyxnennsle koneOanus. AMIUIMTYAa U (a3a BBIHYKICHHBIX KosiebaHuil. PesanaHc, ycnoBue ero
BO3HMKHOBEHHUS U XapakTepucTtuku. [Ipumenenue.

5 CkopocTh, YCKOpeHHe, OJHeprusi KoieOaTenbHOW cucTeMbl. [IpeBparieHue sHepruM TpuU KO-

ne0aTebHOM ABHKEHHH.
6 CroxeHue B3aMMHO-TIEPICHANKYISPHBIX Kosebanuil. Purypsl Jluccaxy. Crnoxenue kone-0aHud of-
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HOT0 HampasieHus. buenns.
7 VYnpyrue BonHbL. YpaBHeHHE Oeryieit u cTosiueii BoiH. OCHOBHBIC TTapaMeTPhl BOJIHBIL.

Jlaboparopnas padota Nell

1 MHUKpPO- 1 MAaKPOCUCTEMBI M X TapaMETPBI.

2 Oynknus pacnpenenenuss MakcBemna. HanOonee BeposiTHas, cpenHsisl KBaIpaTHUEcKas, CPeIHss
apupMeTHYeCKass CKOPOCTH U UX BBEIYUCIICHHE.

3 Oyuknus pacnpenencuus ['aycca. bapomerpuyeckas Gpopmya.

4 OcHogubie nonoxenuss MKT. BeiBog ocHoBHOro ypaBHeHuss MKT.

5 VYpasuenue MenzaeneeBa-Kaneiipona. Mzonporecchl B ra3ax, uX ypaBHEHUS U Tpa(uKH.

6 Crenenu cBOOOIbI. 3aKOH pacrpeAeieHUS SHEPTUH 10 CTEIICHSIM CBOOO/IBI.

Jlaboparopnas padota Nel2, Nel4, Nel5

1 [IepBoe HavaI0 TEPMOAMHAMUKH U €r0 IPUMEHEHHE K H30IPOIIecCaM.

2 Pabora B TepmoanHamuke. Berauciaenne paboThl py pa3iMyHbIX U3oIponeccax. LIukibl.

3 Temnoemkocts BemiecTBa. Ilonurponsslii npouecc. CBA3b HOIMTPOIHOIO Ipolecca C  U30-
TEPMUYECKUM, H30XOPHBIM, U300apHBIM M aI1a0aTHBIM MPOIECCAMH.

4 OHTpomnus, ee CTAaTUCTUYECKUH U TEPMOANHAMUYECKHUH CMBICTBI. BTOpoe Hayano TepMoau-HaMUKH.

5 Peanbuble razel. MU30Tepmbl peanbHbix razoB. Kputuueckue napametpsl. TpoliHas Touka. BHyTpeHHss
3Heprus peanbHoro rasa. dddext Jroyns-TomcoHa.

6 [ToBepxHocTHOE HaTspKeHue. CmauuBanue. Kanumspasle sBienus. Jlasnenne Jlamnaca.

7 SAnenuns nepenoca. Koaddummentsr quddys3un, BI3KOCTH, TEIUIOMPOBOIHOCTH U HX CBS3b.

JlaGoparophas pabora Ne21

1 OnekTpocTaTuyecKoe noje. DIeKTpuueckuil 3apaa. 3akoH Kymnona.

2 HampspxkenHOCTB 35eKTpocTaTryeckoro mois. [IpuHimn cynepro3unmy.

3 ITorok BekTopa . Teopema I'aycca.

4 [ToTeHManbHOCTH 3IEKTPOCTATHIECKOTO TOJs. TeopemMa 0 MUPKYIIALIH.

5 CBsI3p MKy HANPSKEHHOCTHIO U TOTEHIIMAJIOM.

6 I'eomeTpryeckoe onucanue noiysa. CUnoBble TMHUHA. DKBUIIOTEHIUAIBHBIE IOBEPXHOCTH.
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Jlaboparophas padota No24

1 Onexktpuyeckuid TOK. [MOTHOCTH TOKa. YpaBHEHUE HEMPEPHIBHOCTH.

2 3akorn Oma st ogHOpOgHOTO ydacTka nenu. ComporuBieHne nmpoBoAHuKa. CoequHEHHE COTPOTHB-
JICHUIA.

3 3akon Oma st HeomHOpogHOTO yuacTka 1enu. Ctoporaue cuibl. DJ[C.

4 [Ipasuna Kupxroda.

5 OnextpoeMkocTb. KoHIeHCaTOPHI (BUIBI, YCTPOHCTBO, COESAMHEHNE)

Jlaboparopnas padorta Ne27, 28

1 HcTounnky MarHuTHOTO NoJs. MarHUTHOE MoJie ABMXKYIIETOCS 3apsa/a U MPOBOJIHUKA C TO-KOM. 3aKOH
buo-Cagapa.

2 [ToTok ¥ HMPKyIALMS BEKTOpa MHAYKLMHM MarHUTHOTO mouisi. Teopema ["aycca u Teopema o HUPKyJIs-
LM

3 Cuna Jlopenna. JIBrxeHue 3apsyKeHHON YaCTHIIBI B MATHUTHOM II0JI€.

4 [IpoBogHMKH ¢ TOKOM B MarHuTHOM Tojie. Cuna Amriepa.

5 3akoH anekTpoMarautHor uHaykuuu @apazes. [Ipasuino Jlenna.

6 SBnenue camonaaykunu. MTHAYKTHBHOCTH. COJICHOMI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJIS.

8 BosnukHOBeHUE 3eKTpudecKuXx Koedanmii. KomebareapHbIH KOHTYP.

9 [lepemennslii anekTpuyeckuil Tok. KoHnneHcarop, kaTymka WHIYKTHBHOCTH, PE3UCTOP B LIENH Iepe-
MEHHOT'0 TOKa. AKTHBHOE, PEaKTHBHOE U MOJIHOE COMPOTHUBIICHHS LIETTH.

10 Pe3oHaHC TOKOB M HATIPSHKEHUIA.

11 [IpunNIMIEI pagroniepeaayn.

12 OnexkrpomarauTHoe noje. Cuctema ypaBHeHuit Makceia.

JlaGoparopnast pabota Ne32

DneKTpoMarHuTHBIE BOJHBI M UX mapameTpsl. [1Ikana amekTpoMarHUTHEIX BOJTH.
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH.

WnTepdepenuns ceera OT ABYX TOUSUHBIX HCTOUHUKOB.

WnTepdepernus cBera OT MI0CKONAPAIUIETbHON TUTACTHHKH.

NuTepdepennns cBeta OT MIIACTHHKY nepeMeHHo# TommmHbl. Konpna HeioToHa.
[Tpumenenue naTepdepeHInH CBETa.

OO WN P
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JlaGopaTtopHas pabota Ne34

1 SAsnenne mudpakumn. OcoOeHHOCTs Audpaknny cBeToBbIX BOJH. Judpaxmus Openens n OpayHro-
thepa.

2 IIpunuun IN'oitrenca-Openens. YOpoueH!ue BEIYUCICHUNA ¢ TOMOLLIBIO BEKTOPHOM TharpaMm-Mal.

3 Hudpakumus OpeHenst Ha KPyTriioM OTBepCTHH. 30HBI DpeHes.

4 Hudpaxnus Opaynrodepa Ha y3KOH MPAMONUHEHHON mIenn. Y CIOBUS MaKCUMyMa ¥ MUHU-MyMa. 3a-
BUCHUMOCTh HHTCHCUBHOCTH CBETA OT yrjia MU(QPaKIIH.

5 Hudpakumonnas perrerka. OCHOBHBIE XapaKTEPUCTHKU AU(PPAKIIMOHHON PEIIeTKH. Y CIIOBHUS TJIABHBIX
MAaKCUMYMOB 1 MUHHUMYMOB U I[O63BO‘-IHI)IX MUHHUMYMOB.

6 Hudpaxnus Ha TpexMepHOi pemeTku. Y pasHenue Bynsga-bperros.

Jlaboparophas pabora Ne35

ITonspusanus ceeta. ECTECTBEHHBIN U MOJSPU30BAHHBIN CBET.

[Monsipusanus cBera npu OTPaKEHUU U IpesoMileHUud. 3akoH bproctepa.

[BoitHoe myuemnpenomieHne. CBOMCTBA OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JTyUEH .
[onsapuzaTops! (BUABI, yCTPOWCTBO, HA3HAYEHHE).

3akoH Maimoca. AHanu3 MOJIIPU30BAHHOTO CBETA.

OnTuyecky akTUBHBIC BELECTBA. BpallleHue miocKoCcTy MOJIIPU3aLUU CBETA.

OO WN P

JlaGoparopnast pabota Ne36, Ne41, Ned?2
BostHOBBIE 1 KOPIYCKYJISIpHBIE CBOIMCTBA CBETA.
Hasnenne, uMmysibe, Macca potoHa. CBs3b SJHEPTHUH U UMITYJIbCA PEIATUBUCTCKOM YaCTH-ITBL.
l'unoresa Ilnanka. U3nyyenune AYT.
dotoaddext. Buas horoaddexra u Teopus BHeurHero porordpdexra. Penstunuctckuii porosdhdexr.
Oddexr Komrrona. TopMo3HOE PEHTTEHOBCKOE M3JTy4YCHHE.
Jmaa Bomasr Jebpoitns. [puamun meonpeneneauoctei I eitzendepra.
y-QyHKIHA U ee CBOHCTBA.
Ypasuenue llpeauarepa (BpeMEeHHOE U CTallMOHApHOE). JIBIKeHHe CBOOOTHOM YaCTHITHI.
YacTura B HOTCHIUATLHON siMe (O€CKOHETHON W KOHEYHOH ).

0 KBanTOBBII rapMoHHUYeCcKHl OCHIILIATOP. TYHHENIBHBIA 3P eKT.

P Oo0O~NO O WNPEF




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
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KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
Jlaboparopnas padota Ned44
1 Kak npoucxonut ¢popMupoBaHHE SHEPreTUIECKUX 30H B TBEPAOM Tene? XapaKTepUCTHKa KayXa0H 30-
HBL.
2 CtpoeHue NPOBOIHUKOB, MOTYIPOBOTHUKOB U TUICKTPUKOB C TOYKH 3PEHHS 30HHOH TEO-PHU.
3 [IpoBoaMMOCTE COOCTBEHHBIX M MPUMECHBIX TONTYIIPOBOTHUKOB.
4 Pacnpenenenus @epmu-upaka, boze-Oitnirelina, Makcpema-bonpumana. ueprus Oep-mu.
5 BeipaxkeHue 3aBUCHMOCTH COTIPOTHBIICHHS OT TEMIIEPATyphl U IPOBOJHUKOB U IOIYIPO-BOIHUKOB.
6 SBneHust Ha TpaHUIE pa3zera ABYX MOJYIMPOBOJHUKOB Pa3HOTO THMA MPOBOAMMOCTH. [IpuHImm meii-
CTBHS M HA3HAUCHHE TO/IA U TPHOJIA.
Jlaboparophas padora Ne51, Ne53
1 CocTaB M XapaKTEpPUCTUKH aTOMHOTO sipa. SIIepHbIe CHIIBL.
2 Mopenu cTpoeHUsI aTOMHBIX SI7IEP.
3 OHeprus CBA3MU AApa. Y aelibHas 3Heprus cBs3u. JledhekT Macchl.
4 EctecTBeHHas M MCKYCCTBEHHAs! PaJMOAKTUBHOCTH. XapaKTepUCTUKA O-, [-, Y-u3nydeHud. DPdekr
Méccbayapa.
5 Knaccudukanus snepusix peaknuii. CoctaBHoe spo. DddexktuBHOe ceueHne. XapakTepHOe sIEpHOE
BpeMsL.
6 Peaxumu nenenus siapa. Llenssie sinepHbie peakimu. TepMosiiepHble peakiyu. SaepHbie peakTopsbl.
7 Kiaccudukanms snemeHTapHbIX yacthil. KocMuueckue Jydu.
SHath OCHOBHbIC OTpPEACICHIA BOITPOCEI JIJI4 ITOJITOTOBKU K 3AUYETY
1 HOHATHA HMEOKC- HEP- 1. Pe3sOoBbie  coemuHeHHs.  DJeMEHTBI  pe3bObl.  Tumbl  pe3nb. HM300paxkennme  n060-
HOH rpaduKm; 3HAYCHHE Pe3bOBI.
OCHOBHBIC IIpaBUJIa BbI- o
. 2. Caapusle coeiuHeHust. THIBI CBAPHBIX COeAMHEHNI. M300paxenne 1 0003HAUCHHE HX HA YEPTEKE.
TIOJTHEHHUS YePTEKeEl; .
3. COGopounblii  uyepTex, ueprek OOmEro Buaa. YCIOBHOCTH W ynpomieHuss mpu Bel- | Hadeprarenpnas
OCHOBHBIC ITIOJIOKECHUA
ECKIL. nonneHun CU. FeOMETPUA U UHXKe-
5 a, . o 4. OcobeHHOCTH H300paKeHHs HA COOPOYHOM YEPTEKE COCTUHEHHI CTAaHAAPTHBIMH U3~ ICIHAMH. HepHas rpaduka
HOPMAaTHUBHBI u KO-
p py 5. Crangaprusie usnenus. CoequHeHHs1 60JITOBOE, BAHTOBOE, IITHIEYHOE.
BONAMHE  MAtepuasel, 6. TOCT 2.401-68. C p it
401-68. Crietu¢ukanus. Pasmens! cierudukanmm. SIZTOK COCTABIICHHSI.
Kacaloouyecss  BBINOJI- 7 euuduian 3Renbl crelHguKan OPANIOK €OC ¢

HAEMBbIX THUIIOB 4YepTe-
JKer

. DCKM3MPOBaHNE MAIIMHOCTPOUTENBHEIX AeTaeil. BeiOop KoamuecTBa M300pakeHHi.
Oco0eHHOCTH N300paXKEHUSI OTIACITBHBIX JETATCH.
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8. KowmmbiotepHas rpaduka. Beimonnenue ueprexeil cpeicTBaMu KOMIbIoTepHOit rpadu- ku u CATIP.
9. KowmmbrorepHas rpaduka. BeIoaHeHHe yepTexel CpeICcTBAMH KOMIBIOTEPHOI rpadu- ku u CAIIP.
OCHOBHBIE METOIbI 1 KOMAHbI CO3aHUS TPEXMEPHON MOJIEJIN U MOTy4e- HUE YepTerKa.

10. KommsrorepHast rpaduka. BoimonHeHue yepreskeil cpecTBaMu KOMIbIoTepHO# rpadu- ku u CATIP.

OCHOBHBIE METOJIBI U KOMaHJIbI PEAAKTUPOBAHMS uepTexkel u 3D Mmozeneid.

YMeTh

o0CyXIaTh  CIIOCOOBI
a¢dhexkTrBHOTO  perie-
Hus 3agad (2D wm 3D
[IOCTPOEHU);
OOBSICHATH (BBISIBIATH U
CTPOUTH) TUTTUYHEIE
MOJIENIN 3a/1a4, uepre-
*keit u 3D Mmopeneii;
MIPUMEHATH 3HAHUA
YTeHUS U TOCTPOCHHS
yepTexked B mpodec-
CHUOHAIBHON  JIeATENb-
HOCTH;

WCTIONB30BaTh  3HAHUS
YTEHUSI W MOCTPOCHUS
yeprexxeir u 3D mope-
el Ha MEXIUCIUAIIIHN-
HapHOM YpOBHE

[IpuMmepHBIe TPAKTHYECKUE 3aIaHUS:
1. Tlo unauBuayansHeIM BapuanTaM co3nath 3D Momenu neraneii snesaropa, co3nath 3D cOOpKy die-
BaTOpA.

Bnanets

MPaKTUIYECKUMHU  Ha-
BbIKAMHU  HCIIOJIb30Ba-
HHS DJIEMEHTOB JHCLU-
IUIMHBL Uil PELICHHUs
3a7a4 Ha JpYyrux Juc-
LMIUIMHAX, HA 3aHATUSIX
B ayIUTOPUU U HA IPO-
WU3BOJICTBEHHOM  IMpak-
THUKE;

[IpumepHBIe TpaKTHYECKHE 3a/TaHUSI:
Ilo scku3am geraneii coopounoro y3ina cozaars 3D mopenu, 3D cOopky no Bapuantam. Co3aaTs acconuaTHB-
HBIH COOPOYHBINA YepTex U crenuduranuo. OGopMUTh COOPOUYHBII Yep- TEXK B COOTBETCTBUH C TPEOOBAHMSI-
mu ECKJI.
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METOAaMH HCIOJIb30Ba-
HUS MPOTrPaMMHBIX
CPEACTB [yl pelICHUS
MPaKTUYECKUX 3a/1aY;
OCHOBHBIMHM  MECTOJaMH
HCCNIEI0OBaHUs B  00-
JIACTU HUHXXCHEPHOH U
KOMIIBIOTEPHOM rpadu-
KH, MPAKTUYECKUMH
YMEHUSIMH U HaBBIKAMU
HUX HUCITOJIb30BaHUs

3HaTh

IlonstTus ananuza u
CUHTE32 NPHUMEHUTEIb-
HO K METaJTyprA4ecKo-
My HampaBienudo. Oc-
HOBBI MIPOM3BOJICTBA UY-
ryHa u craiu. OcoOeH-
HOCTH COBPEMEHHBIX
arperaTtoB U T€XHOJIOTUH
CTaJICIIABUJILHOTO TIPO-
U3BOACTBA. VHHOBaLU-
OHHBIC TEXHOJIOTMH B
CTaJICTUTaBUIILHOM  TIPO-
H3BOJCTBE. OCHOBBI
MIPOKATHOTO W METH3HO-

Teopemuueczme e6onpocwl.”

O 001N DN B W —

. CTpyKTypa MEeTallTypru4ecKuX MpeaAnpHUsITHi.

. [Iporiecc BBITIIAaBKK YyTyHA B JOMEHHOM TeYu.

. TIpon3BOJICTBO CTAIN B KHCIOPOJAHOM KOHBEpTEpE.

. TIpou3BOJICTBO CTANN B AIEKTPOCTAICIUIABUIIBHOMN TIEYH.

. Bugpl craneit mo Ha3HAUCHUIO U XUMHUYECKOMY COCTABY.

. PaznoBuarOCcTH TiporteccoB OM/I 1 cCOpTaMEHT IMOTy9IaeMbIX H3ICITHA.
. Oco0EHHOCTH YIPYro#l U IIaCTHYECKOM U JiehopMaliiu MeTasljia.

. PasHoBHHOCTH TIpoIiecca MPOKATKH.

. TexHOMOTMYECKHE CXEMBbI TPOU3BO/ICTBA MPOKATA.

10. CoctaB, KOMIIOHOBKAa I OCHOBHBIE€ XapaKTEPUCTUKN COBPEMEHHBIX TPOKATHBIX CTAHOB.

11. NaHoBaIuu B IpOKAaTHOM MTPOU3BOJICTBE.
12. JInTeiiHO-IpOKAaTHBIE arperaTsl.

13. BojounipHOE TPOU3BOICTBO M OCHOBHEIE BUIABI METH30B.

BBenenue B Hampas-
JIeHue




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl

ro npousBojcTBa. Oco- | 14. TexHonornueckue cxeMbl METU3HOI'O TPOU3BOCTBA.

OeHHoCTH coBpeMeHHBIX | 15. [IpeccoBanne METauIOB U OCHOBHBIC BU/IBI IPECCOBAHHBIX M3/ICTHH.

arperatoB U TexHousoruil | 16. Texnomoruueckue cxemsl IPECCOBOIO IPOU3BOACTBA.

MPOKATHOTO U MeTu3HO- | 17. KoBKa, IITaMIOBKa 1 OCHOBHBIE BU/IbI KOBaHBIX (IITAMIOBAaHHBIX) M3JIEINH.

ro mnpousBojactBa. HH- | 18. TexHonornueckue cxembl Ky3HEUHO-IIITAMIIOBOYHOTO ITPOM3BOICTBA.

HOBaIMOHHBIE TexHOJO- | 19. [Ipon3BoacTBO TPy pa3nmuyHOr0 HA3HAYCHHUS.

ruu B mpokaTHoM U Me- | 20. [ToHsiTHE O MOPOIIKOBOM METAJUTYPIHHM U OCHOBHBIC BUJIBI U3/ACTIUN U3 METAUIMYECKUX MOPOILIKOB.

TU3HOM IPOU3BOACTBAX. 21. CocoObI 1 CXEMBI IOJIYUCHHU IBETHBIX MCTAJIJIOB.
YnMmeTs HaBaTe XapakTepUCTHKY | [Ipakmuueckue 3a0aHusL:

OCHOBHBIM METaJUTypru- | [laTh XapakTepUCTHKY IPOLECCY BHIIJIABKY YyryHa B JOMCHHOM Meyn.

YECKUM nporeccam. | JlaTh XapaKTepUCTUKY MIPOLIECCY MPOU3BOICTBA CTAIH B KUCIOPOIHOM KOHBEpTEpE.

Beigensate rnaBHbele U | J[aTh XapaKTEpUCTUKY IPOLECCY MPOU3BOICTBA CTAIN B AIEKTPOCTAIECINIABUIBHOM IIEYH.

BTOPOCTETIEHHBIE  3Jie- | J[aTh XapaKTepUCTHKY MPOLECCY MPOKATKH.

MEHTbl MeTajurypruyue- | JlaTb XapakTepuCTHKY JIUTCHHO-IPOKATHBIM arperaram.

CKOTO Tporiecca Ha oc- | JlaTh XapakTepUCTHKY BOJIOUMIHLHOMY MTPOU3BOICTRY.

HOBe WX  aHanuza. | J[aTh XapakTeprCTHKY MPOIECCY MPECCOBAHUS METAIIIOB.

O600mare  paznauunble | [laTh XapaKTepUCTUKY IPOLIECCOB KOBKH, IITAMITOBKH.

CXEMBI JlaTp XapakTepuCTHKY MpoLEecCy MPOU3BOJCTBA TPYO pa3IMyHOI0 Ha3HAYCHHUS.

METaJTyprUYeCKUX JaTp xapakTepuCTUKY IpolieccaM MOPOIIKOBON METaJUTyprHH.

MIPOLIECCOB HA OCHOBE MX | JaTh XapakTepHCTHKY NpoLeccaM MOITy4YeHHsI IBETHBIX METAIIJIOB.

CHHTE3A. IIpoBeneHue aHaIM3a METALUTYPrUYECKOTO MPOIIecca C BBIACICHUEM ITIaBHBIX U BTOPOCTETIICHHBIX JJIEMEHTOB.

[TpoBe/ieHre CHHTE3a METAUTYPIHYECKHX MPOIIECCOB € 000OIEHHEM HX PA3INYHBIX CXEM.

Bnagers CriocoGHOCTBIO COCTaB-

nATh 0030pHBIE pedepa-
THl TI0 MeTaJulyprude-
CKOM  HaIpaBJICHHOCTH
Ha OCHOBE aHalu3a u
CHHTE3a. HaBpixkamu
MOJrOTOBKU  3cC€ IO
Hay4HO-TEXHUUYECKOU

npobnemaruke. HaBbl-
KaMU HaNMCaHUsl PYKO-

Cocrapnenre 0030pHBIX JTOKIAI0B-TIPE3CHTANN TT0 METAJUTYPTHYECKON HAIIPABICHHOCTH Ha OCHOBE aHAIIN3a

Y CUHTE3A.
[HoxnroTroBka 3cce M0 HAYYHO-TEXHUUECKOW MpoOIeMaTHKe.
Hanucanue pykonuceil Hay4HbIX CTaTE€H 110 METALIYPIUYECKOW TEMATUKE.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel

NACEH HAy4YHBIX CTaTel

0  METAJUTypru4ecKoi

TEMAaTHKE.
3HaTh Ilonsatna aHamusa U | Teopemuueckue 60npocoi:

CHHTe3a TpuMeHuTelNb- | 1. [ToHATHS aHaMM3a U CUHTE3a MPUMEHUTENBHO K METAJUTyPTUYEeCKOH CIIEUAIbHOCTH.

HO K MeTajuryprudeckoi | 2. CTpyKTypa METaJUTyprHUeCKUX MPeANPUSITHH.

cneuuanbHocTd.  OcHo- | 3. TIponecc BRIIIABKY YyT'yHa B JOMEHHOM IEYH.

BBl IIPOU3BOACTBA uyry- | 4. [Ipou3BOACTBO CTaIM B KUCIOPOJHOM KOHBEPTEPE.

Ha U ctamu. OcobeHHo- | 5. [Ipou3BOACTBO CTANN B 3IEKTPOCTAJICILIABUIIBHOM MEUn.

CTU COBPEMEHHBIX arpe- | 6. Buapl cTanei mo Ha3HAYEHUIO U XUMHYECKOMY COCTaBY.

raToB W TexHojorui | 7. PazHoBuaHocTH npoueccoB OM/I 1 cOpTaMEHT MOIyYaeMbIX U3ETHI.

CTaJICTIABUIIBLHOTO TPO- | 8. OCOOCHHOCTH YNPYTo# U TIIACTUYECKOH U neopMaliui MeTaIa.

n3BojcTBa. VHHOBauu- | 9. Pa3HOBUAHOCTH Mpoliecca MPOKATKH.

OHHble TexHoNoruu B | 10. TexHONOrHYeCKHe CXEMBI IPOU3BOICTBA IIPOKATA.

cTayeruiaBuiabHOM 1po- | 11. CocTaB, KOMIIOHOBKA M OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX IPOKATHBIX CTAHOB.

HU3BOJICTBE. OcHoBsl | 12. lHHOBau# B MPOKAaTHOM IPOU3BOICTBE.

MPOKATHOrO U METU3HO- | 13. JIuTeiiHO-TpOKaTHBIE arperaThl.

ro npowusBojcTBa. Oco- | 14. BonounibsHOE MPONU3BOACTBO U OCHOBHBIE BUBI METH30B. Baenenme s cnieu-

OCHHOCTH COBpEMEHHBIX | 15. TexHomornueckre cxeMbl METU3HOTO TIPOU3BOJICTRA. albHOCTD

arperaroB U TexHoJoruii | 16. [IpeccoBanne METaIsIOB 1 OCHOBHBIE BUBI IPECCOBAHHBIX M3ACIHUIL.

MIPOKATHOTO U METH3HO- | 17. TeXHONOrHuecKkne cXemsl IPEeCcCOBOrO MPOU3BOICTBA.

ro mnpousBojactBa. MH- | 18. KoBka, mTaMrnoBka 1 OCHOBHBIE BH/IbI KOBAHBIX (IITAMIIOBAaHHBIX) U3IEIHH.

HOBAIMOHHBIE TeXHOJO- | 19. TexHonornyeckue cxempl Ky3HEUHO-IIITAMIIOBOYHOTO ITPOM3BOICTBA.

Ui B npokatHoM u Me- | 20. IIponsBoacTBo TpyO pa3iMyHOro Ha3HAYEHHUSI.

THU3HOM Tpon3BojcTBaX. | 21. IloHATHE 0 MOPOIIKOBOI METAJUTYPTHH K OCHOBHBIE BU/IBI 3TN U3 METAIIMYECKHUX TOPOIIKOB.

22. Crioco0bI 1 CXEMBI TIOTYUEHUS IBETHBIX METAJIOB.

YmeTs JaBaTp xapakTepucTuky | [Ipakmuueckue 3a0aHus:

OCHOBHBIM METAJLTypIH-
YeCKUM poIeccam.
BI)IJIC.H?ITI) TJIaBHBIE U
BTOPOCTETICHHBIE  3JIe-
MEHTBI  METAJUTyprude-

JlaTh XapaKkTepUCTHKY IPOLECCY BBHIIUIABKH YyT'yHa B JOMEHHOH MEUH.

JaTp xapakTepuCcTUKY HpOIecCy MPOU3BOJICTBA CTAIH B KHCIOPOJHOM KOHBEPTEPE.
JaTh xapaKkTepHCTHUKY MPOIIECCy MPOU3BOJICTBA CTAIH B AJIEKTPOCTANETIIIABIIIEHON TIEYH.
JlaTh XapaKkTepHCTHUKY IpOLecCy MPOKATKHU.

JlaTh XapaKTepUCTUKY JIMTEHHO-TIPOKATHBIM arperaTam.




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
CKOTO Tporiecca Ha oc- | JlaTh XapaKTepUCTHKY BOJIOUMIBHOMY MTPOU3BOCTRY.
HOBE uxX  aHamumza. | J[aTh XapakTepUCTUKY MPOIECCY MPECCOBAHMS METAIIIOB,
O600marts paznuysble | JlaTh XapakTepUCTHKY MPOIECCOB KOBKH, IITAMIIOBKH.
CXEMBI JlaTh XapaKTepUCTUKY MPOIIECCy MPOU3BOJICTBA TPYO Pa3IUUYHOTO HA3HAYCHHMS.
METaJLTyPrUYECKUX JlaTh XapaKTepUCTUKY TPOoIIecCcaM OPOIIKOBON META/UTyPrHH.
MIPOIIECCOB Ha OCHOBE HX | J[aTh XapakTepruCTHKY MPOIeccaM MOTyYeHHs IIBETHBIX METAJLIOB.
CUHTE3A. [IpoBenenre aHaM3a METAILTYPTUIECKOTO TIPOIlecca C BBIZCIEHUEM TIIaBHBIX U BTOPOCTETICHHBIX 3JIEMEHTOB.
IIpoBeneHre CHHTE3a METALUTYPTHYSCKUX MPOIECCOB C 0000IIEHUEM HX PA3JIUYHBIX CXEM.
Bnanersb CriocoOHOCTBIO COCTaB-
TATh 0030pHBIE pedepa-
Tl 10 CIEMUATBHOCTH
«O06paboTKa METAIOB U
CIUTaBOB JIaBJICHUEM» Ha
OCHOBe aHanmm3a W cuH- | CocTaBineHne 0030pHBIX JOKIAI0B-TIPE3SHTAIHA 10 crenuansHocTH «O0padoTKa METAIUIOB U CIUIABOB JIaBJe-
Te3a. HaBbikaMu MOJro- | HUEM» Ha OCHOBE aHAJIM3a U CUHTE3A.
TOBKM 3CCe MO HayyHo- | [loaroToBka scce 1o HayYHO-TEXHHUUECKOH MpolsieMaTuke.
TeXHUYecKol  mpolie- | Hanmcanue pykonmceil HAy9HBIX CTaTel MO0 METAIUTYPrUYeCKOi TeMaTHKe.
Matuke. HaBeikamm Ha-
NKUCaHus pykonucei
Hay4YHBIX CTaTel 1Mo Me-
TAJUTypTHYECKOW  Tema-
THUKE.
3Hath B3aMMOCBSI3b Mexny | Ilepeuens meopemuueckux 6onpocos K 3auemy:
UCTOPUYECKUM 3TanoM | 1, Poiib HAyKH ¥ TEXHUKH B PA3BUTHH OOIIECTBA.
U IPUMEHAEMBIMU Ma- | 2, [IpUHLMIBI NEPUOAM3AIMK HAYKH U TeXHUKH. OCHOBHBIE MMPOTHBOPEYMS M 3aKOHOMEPHOCTH B Pa3BUTHU
TepHalaMu,  TOCTOMH- | HayKK U TEXHUKH.
CTBa M HEIOCTATKH Me-| 3 Mexanuka V. HprotoHa. 3ak0OH BCeMUPHOTO TAroTeHust. CYIIHOCTb U HCTOPHS OTKPBITHSL. Hcropus metamyp-
TATYPruteckuX  Mpo- | 4 [IpeanochuIKM BOSHUKHOBEHHS TEXHUYECKUX HAYK. TS

ECCOB Ha OIPEAcCIICH-
HBIX OJTalax pasBUTHA
YCJI0BCUYCCTBA, MpuH-
TUIIBI BBI60pa KOHCT-

5. OO0muiast XapaKTepUCTHKA IIPOMBIIIEHHOrO ¥ TeXHu4eckoro nepesopora konmna XVIII — nayama XIX B.
6. IlepcreKTUBBI PA3BUTHS METAILTYPIUUECKON OTPACIIHD

B3anMocBs3p Hayku U TeXHUKHU. [IpeBpalienne Haykd B IPOHU3BOIUTEILHYIO CHTy. OCHOBHBIC HAIPABIICHUS
Hay4HO-TEXHUYECKOT0 IIporpecca




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

PYKIIMOHHBIX MaTepHa-
JIOB B 3aBHCUMOCTU OT
0COOEHHOCTEH ompene-
JICHHOTO HUCTOPHYECKO-
ro Ieprozaa

YmeTh

aHaAJIM3UPOBATh XOJ UC-
TOPUYECKOrO Pa3BUTHUSA
o0lIecTBa W TpUMEHE-
HHUSL METAITypPrUYeCKUuxX
TEXHOJIOTHI;, Ha OCHOBE
aHanu3a Hay4yHOU JuTe-
paTypsl CaMOCTOSITENb-
HO onpeCacIAThL YPOBCHDL
pa3BUTHSA METAJUTYpIH-
YECKOM OTpaciud Ha
JTanax HCTOPUYECKOTO
pa3BUTHS; AaAPryMEHTH-
pOBaHO JIOKa3bIBaTh
JIOCTOMHCTBA U HEIO0C-
TaTKM  METAJUIOB |
CIUIaBOB Ha 3Tamax uc-
TOPUYECKOTO Pa3BUTHUS
YeJI0BEYeCTBa

Ilepeuenv mem Ona npesenmavuu:

— Benukue yuensle aHTUYHOCTH: ApHUcToTenb, Apxumen, EBknug, [ITonemeit.

— Baxnetimme oTkpbiTus CpeIHEBEKOBBSI B 00JIACTH HAYKU M TEXHUKH. AJIXHMUSL.

— Onoxa Bo3poxaenus, o01ast XapakKTepUCTHKA U €CTECTBEHHO-HAYUHBIE TOCTHKEHUS.

— Hcropudeckas eHHOCTh UACH M JOCTKCHHN YUEHBIX CPEIHEBEKOBBs M 31I0XU Bo3poxaeHus B 00-
JIACTU €CTECTBEHHBIX HAYK.
Texnuka Bo BpeMeHa aHTUYHOCTH. OOI1as XapaKTepUCTHKA

Bnaners

NPaKTHYECKUMH HaBBI-
KaMH CaMOCTOSITENTbHOM
pa3pabOTKH W HCIIOJNb-
30BaHHUS HaY4HO-
TEXHUYECKOW  JUTepa-
TypBl B 00JIACTH MeETa-
Jypruu

Ilepeuens 3a0anuii kK cemunapam:

[Touemy MarauToropck Ha3bIBarOT «CTanbHOE cepale Poaunbny?

Hoxaxure MI'TY — Ky3HHIIa METAJULyprHUECKHUX KaJIpOB

Joxkaxute: He Bce BeriecTBa MOTYT CITY)KUTh MaTEPHAIOM ISl YSJIOBEKA JJIs TIOJYUYCHUS HEOOXOAMMBIX eMy
BCIICH.

Kiraccuukarys MeTamuryprudecKux mpepHsITHA.

MucTtudeckoe 9ucio 7

3HaTh

B3aMMOCBA3b MCXKIOY
Pa3BUTUCM O6H.[eCTBa n

Hepeqeub meopemuiecCKux 6onpocoe 01 NO020MO6KU K 3auemy.
1. HpI/IHLII/IHLI nepruoan3an HaykKu U TCXHUKH.

Hcropus TeXxHUKH




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
YPOBHEM Da3BUTHS TCX- 2. OCHOBHbIE IPOTHBOPEYHS U 3aKOHOMEPHOCTH B Pa3BUTHU HAYKU U TEXHHUKH.
HHKH; HallpaBJICHUA 3. TexHuka BO BpeMeHa aHTHYHOCTH. OOIIIas XapaKTepUCTHKA.
PasBUTIA  TEXHHKM N 4, ®unocodpckre u HaTypHUIOCOPCKUE UIIEH CPETHEBEKOBBSL.
TCXHOJIOrMN Ha COBPC- 5. Baxuetimue oTkpbiTHs CPeHEBEKOBbs B 00JACTH HAYKU U TEXHUKH.
MCHHOM 5Talie 6. Hcropuueckasi MEHHOCTh MAEH M JOCTHKEHUM yYEHBIX CPEIHEBEKOBBS M 3MOXH Bo3poxkiaeHus B 00-
JIACTH €CTECTBEHHBIX HAYK.
7. . CBsi3b PEBOJIIOIMU COIMATIBHON M PEBOJIOIMK Hay4HOU (Ha mpumepe pa3Butus Gusuku B XVI —
XVII BB.).
8. . OcHoBHble uepThl, Xapaktepusyromue Hayky XVI—XVII Bs.
9. TlpeAnochUIKH BOSHUKHOBEHHUS TEXHUYCCKUX HAYK.
10. OO0mias xapakTepuCTUKA IIPOMBIIIIEHHOTO U TeXHUYeCKoro nepeBopora kouna XVIII — wagana XIX B.
11. BzaumocBsi3p Haykd W TEXHHKH. [IpeBpalieHue HAyKH B TMPOHM3BOJAMTEIbHYIO chiy. OCHOBHBIC
HanpasJICHHsI HAYYHO-TEXHHUECKOI0 IIporpecca.
Ymets aHaJIM3UpOBaTh  ypoO- Ilepeuens mem ona npezenmayuu
BCHb pa3sBUTHA TEXHUKH — MHorann Keruep: 6uorpadust u ocHOBHbIe HaydHbIe OocTkeHUs. Ponb 3akonoB Kemuepa B skcnepu-
Ha pasiM4HbIX STalax MEHTAJIEHOM MTOATBEPKACHUH TeopuH KomnepHuka.
HCTOPUHECKOTo  pasBu- — Mexanuka U. Hetotona. 3akoH BceMUpHOT0 TAroTeHust. CylIHOCTh U UCTOPHS OTKPBITHSL.
Tl obmecTa;  apry- — M. B. JlomonocoB. buorpadust u HanpaBieHuss HaydyHBIX uccienoBanuii. M. B. JlomoHOCOB 1 mpo-
MEHTHPOBAHO JIOKa3bl- cBetmenye B PoccHI.
BaThb JOCTHXXEHHE OIl- .
DEZICICHHOTO  YDOBHA — PYCCIV(I/IG u CVOBGTCKI/IG ¢uzuku — naypeatsl HoOeneBCKkux mpemMuid.
Da3BUTHSL TEXHUKH B — A. DUHIITENH U TEOpHUs U3Iy4YCHUS.
onpeneneHHHﬁ UCTO- — ﬂ)K K. MakcBest u craTucTuieckast (1)1/131/11(21.
pUYECKUI TepHoj pas- — JIx. ['u66c¢. [ maBHBIC HAYYHBIE TOCTHKEHHS.
BUTHSI 00IIECTBA
Bnanets MPAaKTUYECKUMHU HAaBbI- Ilepeuens 3a0anuii K cemunapam:

KaMH CaMOCTOSITEIbHON
pa3paboOTKu M UCHONb-
30BaHUA Hay4YHO-
TEXHUYECKOH  JuTepa-
Typbl B OOJIACTH HCTO-

My3eil ncTOpuH BEIYHCTUTENHHON TeXHUKN (MOCKBa)
[Nomurexanyeckuii myseit (MockBa)
Myszeit «Mutennextyc» (Y da)




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
PHUH TEXHUKH
3HaTh OCHOBHbIE  npuHLMIEI | [Tepeuens meopemuueckux 60nPOCO8 K IKIAMEHY:
cuHTe3a U aHanu3a cuc- | 1. CopepkaHue NPOLIECCHOrO NOAX0/A K YIPABICHHIO KAYECTBOM.
TEM KauecTBa 2. Ilpoueccel )KN3HEHHOTO LIMKJIa B CHCTEME MEHEPKMEHTa KauecTBa.
3. CopeprkaHre KOHLENIIMY HAITMOHAILHON OMMTHKH Poccuu B 001aCTH KayecTBa MPOAYKLIUH U YCIIYT.
4. HammoHanbHBIE IPEMHUH B 00JIACTH Ka4eCTBA.
5. 3amauum cmyxObl CTaHAAPTH3ALUH MIPEIIPUITHS
6. Merponoruueckoe odecrieueHue. 3a1a4u U CTPYKTYpa METPOJIOTHUECKOr0 00ECIICUCHUSI.
7. Bunel paboT npu nmpoBeieHNH CePTU(HUKAIINN.
Ymets MPUMEHSTh CYIIECT- Ilepeuensy meopemuueckux 60nPOCO8 K IKIAMEHY:
BYIOLIME METOABI aHamu- | 1. TpeGoBanuss Kk cucreMe MeHemkMeHTa KadectBa mo I'OCT P MCO 9001-2015. OTBETCTBEHHOCTH
3a, CHHTE3a U KOHTPOJIS | pyKOBOJCTBA.
Ka4ecTBa HNpOAyKLIHH 2. TpebGoBanus k cucteMe MeHekMenHTa Kadectsa 1o [TOCT P MCO 9001-2015. MeHeKMEHT pecypcoB. VipaBneHnue Ka4ect-
3. Tpebosanus k cucreme MeHekMenTa Kadectsa mo I'OCT P UCO 9001-2015. TIpomuecchl )HU3HEHHOTO | BoM | KOHTPOJIb B
LKA IPOAYKIHH. IIPOKAaTHOM IIPOHU3-
4. Tpe6oBanus k cucreme MenekMenTa kadectsa o [OCT P UCO 9001-2015. Usmepenue, aHams. BOJICTBE
5. Tpebosanus k cucreme MenekMenTa kadectsa mo 'OCT P CO 9001-2015. Yyumienwe.
6. JlokyMeHTaIMOHHOE 00eCIeYeHHEe CHCTEMHOTO YIIPABJICHHUSI KAYECTBOM.
Bnanets OCHOBHBIMU HHCTPY- Ilepeuens meopemuueckux 60nPOCO6 K IKIAMEHY:
MEHTaMH aHaJIN3a 1. Hcnonk30BaHME CTATHCTHUYECKMX METOJIOB B YIIPABICHUH U KOHTPOJISI KAYECTBOM MPOAYKIIUH U YCIIYT.
(byHKHI/IOHI/IPOBaHI/IH 2. Cucrema mokaszaTesei KauecTBa METAJUIONPOTYKIIUK U METOJTBI MX OTIPEJICIICHHUS.
CHCTEM Ka41eCTBa 3. Texumueckoe perynupoBanue. OOBEKTH TEXHHYECKOTO PEryIHPOBaHUS. [IPUHIMIBI TEXHHYECKOTO
peryarpoBaHusl.
4.  3akonomarensctBo PD o TexHHUecKoM peryiupoBanud. TexHuueckue pernamenTsl. Lenu ux npuHsTus
U UX COZIEpKaHHUE.
5. Cranpaprusanms. Llenn u npunimns! crangapTusanui. OObEKThI CTaHIapTH3AINH.
6.  Ocuosubie nonoxenust cranaapra UICO/TY 16949.
3HaTh OCHOBHBIE  IpUHLMIEI | [lepeuens meopemuueckux 60npocos K IK3AMeEHy:

CHHTEC3a W aHaJIu3a CHC-
TEM Ka4yeCTBa

8. CoueprkaHue MPOLECCHOIO MOIX0/a K YIPABICHUIO KAYECTBOM.
9. Tlporecchl )KU3HEHHOTO IIUKJIa B CUCTEME MEHEPKMEHTA KaueCcTBa.

YHpaBHCHI/IC KaduecCT-
BOM




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
10. ConeprxaHue KOHIENIUHN HAIIMOHATIBHOM MOAUTHKK Poccuu B 0061acTu KauecTBa NPOIYKIWU U YCIIYT.
11. HaunoHanbHbIe IPEMHUX B 00JIACTH KauecTBa.
12. 3agaun ciyxObl CTaHAAPTU3AIMH TIPEATIPUITHS
13. Metponoruueckoe obecneueHue. 3a1a4u U CTPYKTYpa METPOJIOTHYECKOTO 00eCIeUeHNSI.
14. Buspl paboT npH NpOBeICHUH CepTH(PHUKAIIUH.
Ymetb MPUMEHSITH CYIIECT- Ilepeuenvy meopemuueckux 60npocoe K IK3aMeHy:
BYIOILIME METOJBI aHaK- | 7. TpeOoBaHus K cucTeMe MeHemkMeHTa KadectBa mo ['OCT P MCO 9001-2015. OTBETCTBEHHOCTH
3a, CHHTE3a U KOHTPOJIS | pyKOBOJCTBA.
KaqecTsa IMpOAYKIHMN 8. TpebGosanwus k cucreme MeHemkMenTa kauectsa o [OCT P CO 9001-2015. MeHemKMEHT pecypCoB.
9. TpeboBanus k cucreme MeHemkMenTa kadectsa mo ['OCT P MCO 9001-2015. ITporiecchl )KHU3HEHHOTO
[UKJIA TPOYKIIUH.
10. TpebGoauus k cucreMe MeHemkMenTa kadectBa o 'OCT P ICO 9001-2015. M3mepenue, aHaums.
11. TpeGosanus k cucreme MeHeKMenTa kagecta mo 'OCT P CO 9001-2015. Yiyumienwue.
12.  JTokyMeHTalMOHHOE 00eCIeYeHHe CUCTEMHOTO YIIPABIICHHS KAYE€CTBOM.
Bnanets OCHOBHBIMU HHCTPY- Ilepeuens meopemuueckux 60nPOCO6 K IKIAMEHY:
MEHTaMH aHaJIN3a 7. Hcnonp30BaHHE CTaTUCTUUYECKUX METOJIOB B YIIPABICHUN M KOHTPOJIS KAY€CTBOM IPOIYKLIUHU U YCIIYT.
(byHKHI/IOHI/IPOBaHI/IH 8. Cucrema nokasareneil kauecTa METAIONIPOAYKIIMU 1 METOABI UX OIPEACIICHUS.
CHUCTEM Ka41eCTBa 9. Texumueckoe perymupoBanne. OOBEKTHI TEXHHYECKOTO PEryIHpOBaHuWs. [IPHHIHUIBI TEXHHYIECKOTO
PeryJIMpOBaHUsL.
10. 3akonoatenbeTBo P® 0 TeXxHMUECKOM peryiupoBanuu. TexHuueckue periaamMeHTsl. Lenu ux npuHsTis 1
UX COJep)KaHue.
11. Cranpapruzanus. Llenu u npusmuns crangapTusaniid. OObeKThl CTaHIaPTH3ALHH.
12. Ocnosnsie nonoxenus crangapra MCO/TY 16949.
3HaTh ocHOBBI HH(popMartu3za- | [lepeuens BOpocos:
ouu Ha MeTautyprude- | —  Hudopmaius. Onpenenenre. CUrHajbl U JaHHbBIC.
CKuX  HPEAUPHATHAX; | —  CpolicTBa MHOPMALMU U KX OCOOEHHOCTH. Hrgopmarmontoe
OCHOBBI MOCTPOCHNE | _ (30t ¢ JaHHBIMH W X OTIHCAHHE. obecrieyeHue npo-
nHPOPMALUOHHO- KaTHOI'O MPOU3BOJI-
ABTOMATH3MPOBAHHBIX | Wndopmaruka u knbepHETHKA ONPEeNIeHHs U 00JIacTh AEATELHOCTH. .

CHUCTEM; OCHOBBI (PyHK-
LIMOHUPOBAHUS  KOPHO-

- HpeZ[MCT I/IHq)OpMaTI/IKI/I 1 OCHOBHBIC HAIIPaBJICHUS PA3BUTHUA.
- anaBJIeHHe 1 aBTOMAaTU3UpPOBaHHAA I/IH(i)OpMaHI/IOHHaSI CuCTeMa, BUAbI TAKUX CHUCTCM.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
patuBHBIX HMH(pOpMauy- | — KT xpanenus nanaeix, CYB/l, oCHOBEL.
OHHBIX CHCTCM  YNPaB-| _  [[papuya MOATOTOBKK AllPUOPHOM MH(OPMALMHK Ui OPraHU3alMKk CTPYKTYPhl 0asbl JAHHBIX TEXHOJOIH-
JICHHS 4EeCKOro mporecca (PeKUMOB).
— PensumonHast Moaens moctpoeHust 0a3pl JaHHbIX.
YMetb UCIONB30BaTh  MHQOP- Jlabopamopuvie 3anamusn:
MalUOHHBIE TEXHOJIOTHH | —  (Co3/jaHUE CTPYKTYPhI 0a3bl JaHHBIX JUIS TEXHOJIOTUYSCKUX PEKUMOB COPTOBOM IPOKATKHU.
DNEKTPOHHBIX  TAOMMIL | _  Cospanue CTPyKTYpbI 6a3bl AAHHBIX JUIA TEXHOJOTHYECKHX PEKUMOB JTHCTOBOM POKATKH.
0a3 JaHHBIX, a TaKxKe .
— 3amonHeHue 0a3bl JaHHBIX JJIS1 TEXHOJIOTHYECKUX PEKUMOB COPTOBOW TPOKATKH.
MPOrpaMMUPOBAHUE IS N
— 3amonHeHue 0a3bl JAHHBIX AJIS1 TEXHOJIOTHUECKUX PEXXUMOB JINCTOBOH MPOKATKH.
pelieHHs WHXKEHEPHBIX
3aJ1a4
Bragers OCHOBaMHU HH(popMauu- 3adanus Ha peuwienue 3a0a4 u3 nPOPeEccUOnAIbHON 001acmU, KOMRIEKCHbIE 3A0AHUA:
OHHBIX TEXHOJIOTHM IS | — CHpoeKTHPOBaTh CTPYKTYPY WH(POPMAIIMOHHOW CHCTEMBI JIJIs 3aBOja MO MPOU3BOJCTBY MPOIYKIUH (TI0
pemi€HuA HHXKXCHCPHBIX BapI/IaHTaM).
3a/a4 B METAJUIypruu ¢
MOMOILBIO AIIEKTPOHHBIX
tabmui (Hanpumep, MS
Excel), ¢ mnomomsio
MPUMEHEHUSI  TEXHOJIO-
ruii 0a3 paHHBIX (Ha-
npumep, MS Access), c
MOMOILBI0  MCIIOJIB30Ba-
HUSL Cpell NpOorpaMMH-
poBaHus (mammpumep,
MS VBA wusu Delphi)
3HaTh ocHOBBI mH(popMartu3za- | [lepedeHs BOpoCoB:
ouu Ha MeTautyprude- | —  Hudopmaius. Onpenenenre. CUrHajbl U JaHHbBIE.
CKHX HPEANPUATHAX; | —  CpolicTa MH(GOPMALUHK U X OCOOEHHOCTH. WudopmarionHble
OCHOBBI MTOCTPOCHNE o) TEXHOJIOTHU B ME-
- Mepanyy ¢ JaHHBIMU U UX ONHCAaHHUE.
uH(pOpMaLMOHHO- TaJULyprun
— HWudopmartika n kubepHETHKA ONpeeIeHHsI U 00JI1acTh AEATEIbHOCTH.
aBTOMAaTHU3UPOBAHHBIX

CHCTEM; OCHOBBI (PyHK-

- HpeL[MCT I/IH(bOpMaTI/IKI/I 1 OCHOBHBIC HAIIPaBJICHUS PA3BUTHUA.




CmpykmypH CmpyxkmypHbiti
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
HHOHUPOBAHMS  KOPIIO- | —  VYpaBiIeHHE W aBTOMaTH3HPOBaHHAS HH(OPMAIIMOHHAS CHCTEMA, BUIBI TAKHX CHCTEM.
paTMBHbIX HHGbOPMAUU- | _ YT xpanenns nanusix, CYBJI, OCHOBbL.
OHHBIX CHCTEM VIIpaB- .
— [IpaBwia moAroTOBKM anmpuoOpHOW WHGOPMAIIMH ISl OpraHU3alMKi CTPYKTYPhI 0a3bl TaHHBIX TEXHOJIOTHU-
JICHUS
YECKOT0 Tporecca (PeKuMOB).
— PensnmonHas Mojielib mocTpoeHus 0a3bl TAaHHBIX.
YmeTh WCIIOJNIb30BaTh  MH(OP- Jlabopamopnvie 3anamus:
MalMOHHBIE TEXHOJIOTHH | —  Co3/jaHUE CTPYKTYPhI 0a3bl JaHHBIX JUIS TEXHOJIOTUYECKUX PEKUMOB COPTOBOM IPOKATKHU.
DNEKTPOHHBIX  TAOMMIL | _  Cospanue CTPyKTYpbI 6a3bl JAHHBIX JUIS TEXHOIOIHYECKHX PEKUMOB JHCTOBOI POKATKH.
0a3 [JaHHBIX, a TaKKe "
— 3anonHeHne 0a3bl JAHHBIX JJIS1 TEXHOJIOTHIECKAX PEKUMOB COPTOBOM MMPOKATKH.
MPOrpaMMHUpPOBaHUE ISt N
— 3anonHeHne 0a3bl JAHHBIX JJISI TEXHOJIOTHIECKUX PEKUMOB JINCTOBON TPOKATKH.
pelIeHnsT WH)XEHEPHBIX
3a/1a4
Bnanets OCHOBaMHu HMH(OpMaIIH- 3adanusn Ha peuienue 3a0a4 U3 NPOPeccuOHAIbHOU 001acH U, KOMRIEKCHbIE 3A0AHUA:
OHHBIX TEXHOJIOTUM IS | — CHpoeKTUPOBaTh CTPYKTYPY MH(POPMAI[MOHHOW CHCTEMBI JIJIS 3aBOja IO MPOM3BOJCTBY MPOIYKIHH (110
pelueHUs. UHKEHEPHBIX | BapuaHTaMm).
3a/ad4 B METALTyprUU C
MTOMOIIBIO AIEKTPOHHBIX
tabmuy (Hampumep, MS
Excel), ¢ mnomomsio
MIPUMEHEHUSI  TEXHOJIO-
rufi 0a3 pJaHHBIX (Ha-
npumep, MS Access), c
IIOMOIIBI0  MCIIOJIE30Ba-
HUSL Cpell TpOrpaMMH-
poBaHHS (Hammpumep,
MS VBA wusu Delphi)
3HaTh OCHOBHBIE CBOMCTBa CO-

BPEMEHHBIX  KOHCTPYK-
LUOHHBIX MaTEpUalIOB U
00JacT UX IPUMEHEHU

Martepuan TeOpeTHUECKUX 3aHATHH 10 001Iel XapaKTePUCTHKE METAJUTyPIUIeCKOro MPEANpHITUS TIOJIHOTO
LUKJIA ¥ IIPEANPUSITANA METU3HOH OTpaciu

VYuyebHas - MpaKkTHKa
0 TIOJTYYSHHIO TIep-
BUYHBIX IIpodeccuo-




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

YmeTs

BECTU HauOoJee paruo-
HaJBHBIM CIIOCOOOM TIO-
UCK HAYYHO-
TEXHUYECKOHN JIUTEpaTy-
pel B oOnactu MeTai-
JTypTUH; TPaBHIBHO (J10-
TUYHO) OOOCHOBHIBATH
MPUMEHEHUE KOHCTPYK-
IUOHHBIX ~ MaTepHAIOB
Ha OIpEJEeNICHHBIX 3Ta-
max UCTOPUYECKOTO pa3-
BUTHS 00IIeCTBA

CocCTaBisATh ¥ MUCATh OTYET 110 y4eOHO! - MPaKTHKE I10 MOIYYECHHUIO IEPBUYHBIX TPO(PECCHOHATBHBIX YMEHHUN
Y HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HCCIIEI0BATENbCKOM ACATEIbHOCTH:

O6mas xapakrepuctuka OAO «MMK-METU3», ero Ha3HaueHUe B HAPOJHOM XO3SHCTBE CTpaHBI, BHIITyCcKae-
Masi mpoaykuus. OCHOBHbIE 11eXa, TPAHCIIOPTUPOBKa MeTasuia. OpraHn3aloHHas CTPYKTypa yIpaBlieHHs 3a-
BozoM. Pa0oTa o skoHOMHM MaTepuanoB, 3Hepropecypcos. PazButue 3aBona

Bnanets

HpaKTI/I‘ICCKI/IMI/I HaBbI-
KaMH CaMOCTOSTCIIFHOMU
pa3paboOTKH U HUCHOJb-
30BaHUA Haquo-
TEXHUYECKOW IJUTepaTy-
pel B oOmactm Metai-
JIypruu

HpI/IeMaMI/I MMOATOTOBKHU K TCOPETUUYCCKUM 3aHATUAM I10 O6III€I\/'I XapPaAKTCPUCTUKHU METAJIITYPIrU4€CKOTO
MMpEaApUATHUS ITOJHOTO HUKIIa U HpCI[HpI/IHTI/Iﬁ METHU3HOM oTpaciin

HaJIbHBIX YMEHUM U
HaBBIKOB, B TOM YHC-
JIe TIEPBUYHBIX yMe-
HUM 1 HaBBIKOB Ha-
Y4HO-
HCCIICI0BaTEIbCKOM
JIEeATEILHOCTH

3HaTh

OCHOBHBIE OIIPEICIICHUS
Y MOHATHUS] UHXKUHUPUH-
ra;

OCHOBHBIE METO/IbI Y-
JINTA;

ONPEACIICHUE IPEANPO-
€KTHOU CTaJIuy WHKH-
HUPHUHIA, IPOEKTHOM
CTaAuM U TapaHTUHHOTO
COIIPOBOXK/ICHMUS,
MOHATUE PEUH)KUHUPUH-
ra; IocJIe0BaTeIbHOCTh
W OCHOBHBIE NPaBUJIA

Ilepeuens 6onpocoe 0na no02omosKu K 3auemy
COCTaB MEPONPUATHIT HHKUHUPUHTA;
0YepeIHOCTh MEPOTIPUATHI MHKUHUPUHTA;
MOJIEpHU3AIIHS;

TEXHOJIOTHYECKHI 00BEKT;
rapaHTHPyEMBbIe TOKa3aTeI TOYHOCTH;
0COOEHHOCTH MEPOTIPUATUI WH)XKUHUPUHTA

oakrwnpE

CoBpeMeHHBIN WH-
JKUHUPUHT MeTall-
JypPTrUYECcKOTO MPo-
W3BOJICTBA




CmpykmypH CmpyxkmypHbiti
blll DNIeMenm Inanupyemoie oNleMenm
Oyenounvie cpedcmea .
KOMnemenyu | pe3yibmamsi 00yuenus 00pazoeamenvHoll
u npoSpammol

MIPOBEICHUS AY/IUTA;

OTPEICIICHHSI TPOIIECCOB

pa3pabOTKH TeXHUYE-

CKOT0 3aJJaHMsl, TEXHH-

KO-KOMMEPYECKOT0

MPEIOKESHHS U COTIPO-

BOXICHUE TEHICPHOU

MPOLIEAYPHI
YmeTn BBICTIATh MYHKTHl WH- | Ilepeuens 60npocoe 011 n0020mMoeKu K 3aueny

XKUHAPHHTA  TIPEIIPO-
€KTHOM CTaIWH, CTaJuu
MPOCKTHUPOBAHUS,  aB-
TOPCKOTO Haja30pa, Iyc-
KOBOTO MEPUOJIa, CTAJNN
BbIXOJla Ha pabouyro
MOIITHOCTh,  OCBOEHHS
HOBBIX BHJIOB MPOIYK-
UK, TAPaHTUIHOTO 00-
CITy’)KUBAHHS, YTHIIN3a-
uu;

MPUMEHSITh 3HAHUS
MpeIMETHONW 00JacTH B
npodeccuoHaIbHON
JESITENIBHOCTH;  UCTIONb-
30BaTh WX HA MEXKIWC-
[UTLUTHHAPHOM YPOBHE;
MPOTHO3UPOBATL  BIIHSI-
HUEC TPUMCHSEMBIX OC-
HOBHBIX MW BCIIOMOTa-
TENBHBIX arperatoB Ha
pe3yIbTATHBHOCTD  HMH-
YKUHUPUHTOBBIX padoT;

1. TIpemtoXuTh MEPONPHUSTHS MPEIIPOSKTHOM CTAIHH PEKOHCTPYKIIMU MPOKATHOTO [[EXa METAILTyprude-
CKOT'O TPEATPHUATHSL.

2. CruianupoBath MPOBEICHUE TEXHUYECKOTO ayJUTa TEXHOJIOTHYECKOrO y4acTKa MO MPOM3BOJCTBY Ka-
TaHKU




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL

pa3pabaThIBaTh TEXHO-

JIOTUYECKYIO OCHACTKY;

paspabaTeiBaTh  TIpen-

JIO’)KEHUSI TI0 COBEPIICH-

CTBOBAaHHIO TEXHOJIOTH-

YECKHX TIPOLIECCOB U

000pyToBaHUS
Bnanersb MIPaKTUYECKUMU HaBbl- | Ilepeuens 6onpocoe 011 n0020MOGKU K 3auenty

KaMH UCIIOJIb30BaHUS
METOJIOB HH)KUHUPHHTA
TIPY BBITIOJTHEHUHX BHIITY-
CKHOM KBaJIN(DUKAIINOH-
HOM paboTHI;
MIPaKTUIECKAMHU HaBBI-
KaMH UCIIOJIb30BaHUS
METOJIOB PEHH)KUHUPHH-
ra MpH BBHITTOTHEHUH
BBIYCKHOM KBannduka-
LIMOHHOM paboTHI;
CHETATU3UPOBAHHON
TEPMHUHOJIOTHEN B 00-
JIACTH MHXUHUPHUHTA,
ayauTa U MOJIEpHH3a-
LHH;

croco0aMu COBEpILIEH-
CTBOBaHUs mpodeccro-
HaJBHBIX 3HAHUHU U yMe-
HUH MyTeM HUCIOIB30Ba-
HHSI BOBMOYKHOCTEN UH-
(hopManMOHHON cpeibl

1. PaspaGorarh mociea0BaTeIbHOCTh HWHKMHUPHUHIOBBIX Pa0OT MPU MOJEPHHU3ALNK 1I€Xa 10 MPOU3BOJI-
CTBY KaTaHKH;
2. Pa3paboTaTh KOMIUIEKC HHKMHUPHHTOBBIX MEPOIPUATHHI U1l PEKOHCTPYKLIUH COPTOIPOKATHOIO LieXa

[TK-2 - criocoOHOCTRIO BEIOMPATh METOBI UCCIICOBAHHUS, TUTAHUPOBATh W TPOBOJAUTH HEOOXOIUMBIC SKCIIEPHUMEHTHI, HHTEPIPETUPOBATE PE3Yy/IbTAThI U JIeTIaTh

BBIBOBI




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
3Harth MeToJibl TuIaHupoBaHus | [lepedyeHb TeopeTHYECKHX BOMPOCOB K IK3aMEHY

9KCIIEPUMEHTOB Pa3HOTO

YPOBHS,
CIIOCOOBI  COCTaBJICHUS
[IJIaHOB MaTema-
THYECKOTO JKCIIe-
pHMEHTa;

MpOLEAYpHl TOUCKA OII-
THUMAJIBHBIX PELICHUM

1. CBeneHust U3 TEOPUN BEPOSTHOCTH W MAaTEMAaTHYECKON CTaTUCTHKH (TeHEpallbHAasi COBOKYITHOCTH, BEIOOpKA
CITy9allHbIX BEJIMYNH, XapaKTEPUCTUKN BBIOOPKN).
2. IonsTHe 0 BUAaX IJIAHUPOBAHHS MAaTEeMaTHUYECKOIO M (PU3MUYECKOTO IKCIIEPUMEHTOB, MPUHIIMIIAX T€OMET-
PHUECKOT0 1 (PU3NIECKOr0 MOJ00HsI 00BEKTOB YIPaBICHHUSL.
3. Tekymuil KOHTPOIb OPOAYKLIHH.
4. IMpuHIHMITEI BEIOOPa KOHTPOJIMPYEMBIX TapaMETPOB U MX YPOBHA B CTaAapTax HA METAJUTYPrHYECKYIO IpO-
JTYKIIHUIO.
4. Craructudeckoe 000CHOBaHHE 00BeMa BEIOOPKH MPH KOHTPOJIE Y TIOCTABIUKA U TIOTPEOUTETIS.
5. KoHTpoOsnbHBIE KapThI.
6. OOmras cxema yIpaBJICHUS TEXHOJIOTMYSCKUM OOBEKTOM C aJalTHBHBIM OJIOKOM. TeopeTHYeCKuid Mmoaxo
MaTeMaTHYECKOe CUMYJIHPOBAaHUE YCIOBUH IKCIIEPUMEHTA, (PU3N-UECKUH SKCTIEPHUMEHT.
7. YcioBus mogooust pu3mueckoro 00beKTa U MaTepHaIbHON KOIIHH.
8. Be10op Hanboee 3 PpeKTUBHON CXEMbI SKCIICPUMEHTA.
9. CocraBneHue IIaHa MPOBENEHUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIHN, Ja00opa-TOPHBIHM, MOIYIP
MBILUICHHBIH, TPOMBILIUIEHHBIH, H3TOTOBJIEHUE ONBITHO-TIPOMBIIIUIEHHOH MAapTUH).
10. Buas! napamMeTpoB ONTUMHU3ALNU, 0OOOLICHHBIN TapaMeTp ONTH-MHU3aUKH, (PyHKINS )KeTaTeIbHOCTH.
11. BriOop THIla MaTeMaTH4YE€CKOM TOJTMHOMHUAIILHOM UIIH WHOW MOJICIIH.
12. IlpaBria moCTpOeHUs TUIAHOB — IPOOHBIX PETLTHK.
13. Pucku npu MCTIONB30BAHUH MJIAHOB C JPOOHBIMU PEIUIUKAMH — BJIMSHHE HAa TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKIUHM OTKIIMKA.
14. Tumbl MIaHOB SKCTIEPUMEHTA — JIBY- U Tpex (akTopubie miansl Turia N = m" (N — HeoOxoauMoe Kou4ecT-
BO OIIBITOB, M — KOJIN-YECTBO YPOBHEN BapbHUPOBAHUS CIy4alHBIX (hak-TOPOB, N — KOJINU-4eCTBO (pakTOpOB).
15. Koapdunuent xoukopaanuu (ko3GOUIMEHT cOryiacusi) MPU IKC-IIEPTHOM OLIEHKE BIUSHUS (PaKTOPOB HA
(GYHKIIUIO OTKIIHKA (TTapaMeTp ONTHMHU3AIMH).
16. OcHOBHBIE CBOMCTBa MaTPHUIIBI MAaTEMaTHYECKH IJIAHUPYEMOT'0 3KCIIEPUMEHTa (OPTOrOHAIBHOCTE, POTOTA-
0ebHOCTh, CHMMETPHUYHOCTD, HOPMHUPOBKA 3KCIIEPUMEHTAIBHON MaTPHLIbI).
17. Metoauka pacueTa KO3(pGUIMEHTOB SMIIMPUIECKOTO YPABHEHHS 110 JJAHHBIM MTPOBEIECHHOTO TUIAHUPYEMO-
IO SKCIEPUMEHTA.
18. Ces3b a¢dekra hakropa ¢ K03 PUIMEHTaMU YPaBHEHHS.
19. Kpurepun onTHManbHOCTH TUTAHOB 3KCIIEPUMEHTA.

20. BBe)IeHI/Ie B PCIICHHUE I10 IMOUCKY ONTUMAJIBHOT'O SKCTPEMAJIBHOI'O 3HAYCHUA IMapaMETpa ONTHUMU3AIUN B

IInanupoBaHue 3Kc-
IIEPUMEHTA




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
oOmactu onpezaeneHus: GYHKLIMHU ABYX U MHOTO(AKTOPHBIX YpaBHEHUH (METOA KPYTOro BOoCXokae-Husl bokca-
YuiicoHa u zip.
Ymets MIPUMEHSTh MeTozsl | IIpuMepHble IpakTHYeCKHe 3aJaHusl 1JIsl IK3aMeHa
IUTaHUPOBaHUS  3Kcre- | 1. BeiOpate KOHTponupyeMble napaMeTpbl Ha METALTYPIHYECKYIO IPOIYKLIHUIO.
PUMEHTOB pazsoro | 2. CratncTiueckn 060CHOBaTh 00bEM BHIOOPKH NPU KOHTPOJIE Y MOCTABIIMKA U IIOTPEOUTENSL.
YPOBHS; 3. IIpuMeHATh KOHTPOJIbHBIE KAPTHI.
4. BeiOpath HanOomee 3¢ (HeKTUBHYIO CXeMy IKCIIEpUMEHTA.
COCTaBJIATh IUIAHBI Ma- .
5. CocTaBUTH IUIaH MPOBEACHUS SKCIIEPUMEHTOB Pa3HbIX YPOBHEH.
TEMaTHYECKOTO JKC- 9 ., N .,
(ombITHBIN, TabOpPaTOPHBIH, MOMYNPOMBILIUICHHBIH, MPOMBIIIICHHBIHA, U3TOTOBIEHHE OMBITHO-IIPOMBIIIIICHH(
MIEPUMEHTA; napTum).
HaxoJUThb ONTHMAIBHBIC | 6. BeiOpaTh THII MaTEMAaTHIECKON TTOJTHHOMHUAIIBHON WIIH HHOW MOJIEIIH.
petrernst  u3BeCTHBbIMHU | 7. IIOCTpOUTB MIIaH — JPOOHBIX PEILIUK.
MeTOJIaMHU 8. Mcronb30BaTh THIIBI TIAHOB SKCIIEPUMEHTA — JBY- U Tpex (aktophbie miansl Tuma N = m" (N — Heob6xon
MO€ KOJIMYECTBO OIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBaHMSA CIyYailHbIX (paK-TOpOB, N — KOJIMYECTY
(hakTOpOB).
9. lpumenaTs K03 GUIMEHT KOHKOpAAUK (K03(h(GUIIMEHT coriacus) MpHU IKCIEPTHOW OlleHKe BIUSHHS (a
TOpPOB Ha (PYHKIMIO OTKIIMKA (apamMeTp ONTUMH3ALIUH).
10. [onp30BaTHCS METOAMKOM pacueTa K03(H(HUIIMEHTOB SMITUPUIEC-KOT'0 YPaBHEHHS 110 JAHHBIM TIPOBEJICHHO]
IJTAHUPYEMOTO IKCTIEPHUMEHTA.
11. Bectu moMCK ONTHUMAJIBHOTO SKCTPEMAIBHOIO 3HAYEHMs IapameT-pa ONTHMHU3ALUHM B OOJAaCTH OIp
nenenns GYHKUUHM IBYX U MHO-TO(aKTOPHBIX YpaBHEHHH (MeTo KpyToro BocxoxaeHus bokca-Yuncona u ap
Braners MeTOAaMH IaHu- | [IpuMepHbI NepevyeHb TeM CeMHUHAPOB-pedepaToB
pOBaHUA  DKCHEPUMEH- | 1. OCHOBHBIC MOHSTHS U3 TCOPUH BEPOSTHOCTH W MAaTEMAaTHUYECKOW CTATUCTHKHU (T€HEpalbHAS COBOKYITHOCTb,

Tamu pa3HOro YpOBHS;
METOIUKOU IIOJIHOTO U

IpoOHOTO Mmare-
MaTHYECKOT0 JKCIIe-
pHUMEHTa;

MCTOAaMHU OIIPCACIICHUA
OKCTPEMAJILHBIX 3HA4YC-
HUI IIpu TIOUCKE OIITH-

BBIOOpKA CITy4ailHBIX BEIMYHH, XapaKTEPUCTHKH BBIOOPKH).

2. IlonsTHe 0 BUOAX IUIAHUPOBAHMS MAaTEMaTHYECKOTO M (PU3MUYECKOr0 3KCIIEPUMEHTOB, MPUHIMIIAX €OMET-
PHUECKOTO U (PU3NIECKOT0 000U 00BEKTOB yIIPaBIICHHSL.

3. Texymuii KOHTPOJIb MPOIYKIIHH.

4. ITpyHIMTIBI BEIOOpa KOHTPOJUPYEMBIX HapaMeTpOB M UX YPOBHS B CTaHJIApTaxX Ha METAJUTypPTUYECKYIO MpPO-
JTYKIHIO.

5. Cratuctuyeckoe 000CHOBaHHE 00beMa BLIOOPKH MPH KOHTPOJIE Y TIOCTABIIMKA U TIOTPEOUTEIISI.

6. KoHTponpHbIe KapThI.

7. O6H.[a§[ CXEMa ynpaBJICHUA TCXHOJIOTMYCCKUM 00BEKTOM C aJallTUB-HBIM OJIOKOM.




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
MaJIbHBIX 3HAYCHUH 8. TeopeTnueckuii MOAXOM, MAaTEMaTHIECKOE CUMYJIMPOBAaHUE YCIOBHH SKCHEPUMEHTa, (GU3NUECKUN IKCTIepH-
MEHT.
9. YcnoBus nomobust u3nIeckoro 00beKTa 1 MaTePHATLHON KOTIHH.
10. Beibop Hanbonee 3hhekTHBHOM cXeMbl SKCIIEPUMEHTA.
11. CocraBneHue TUIaHa MPOBEICHHUSI SKCIEPUMEHTOB pPAa3HBIX YpPOBHEH (OMBITHBIM, J1TabOpa-TOPHBIH, M-
JYTIPOMBIIIICHHBIN, TPOMBIIIJICHHBIH, H3TOTOBJICHUE ONBITHO-IPOMBIIIICHHON MapTHH).
12. Buapl mapaMeTpoB ONTHMH3AINN, OOOOIICHHBIH MapaMeTp ONTHMHU3ANNH, (PYHKIINS KeTaTeTbHOCTH.
13. Be10op Tuna MareMaTHUECKOM MOJIMHOMHAILHON MIIK MHOH MOJICIIH.
14. IlpaBuia MOCTPOCHUS TIAHOB — IPOOHBIX PETLTHK.
15. Pucku npu MCTIONB30BaHUH MJIAHOB C JPOOHBIMU PEIUIMKAMH — BJIMSHHE HAa TOYHOCTH NMPOTHO3UPOBAHUS
(GYHKIUH OTKIIMKA.
16. TuIbl IIAHOB SKCIIEPUMEHTA — JIBY- U TpeX (akropubie miansl Tura N = m" (N — HeoOxoauMoe KomudecT-
BO OIIBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHMS CIIyYalHBIX (aK-TOPOB, N — KOIMYECTBO (haKTOPOB).
17. Koaddurment konkopaanuu (Ko3pQUIMEHT COriacus) NPy dKC-TIEPTHON OIICHKE BIUAHUA (PaKTOPOB Ha
(GYHKIUIO OTKIIHMKA (TTapaMeTp ONTHMHU3AIMH).
18. OcHOBHBIE CBOMCTBA MaTPHUIbl MaTEMaTHYECKH IJIAHUPYEMOT'0 3KCIIEPUMEHTA (OPTOrOHAIBHOCTh, POTOTA-
0ebHOCTh, CHMMETPHUYHOCTD, HOPMHUPOBKA KCIIEPUMEHTAIBHON MaTPHLIbI).
19. Metoauka pacueTa KO3(pGUIMEHTOB SMIIMPUIECKOTO YPABHEHHUSI 110 JaHHBIM MTPOBEIECHHOTO TUIAHUPYEMO-
r'O SKCIIEPUMEHTA.
20. Ces13b 3¢ ¢exTa hakropa ¢ K03hPUIMEHTaAMU YPaBHEHHS.
21. Kpurepun onTUMaIbHOCTH IIJIAHOB IKCIIEPUMEHTA.
22. BBesienue B pelieHue Mo MOMCKY ONTHMAaIbHOTO SKCTPEMAILHOTO 3HAYEHUS MapameTpa ONTUMH3AIUU B
oOnacTu onpeneneHus QyHK-IUH JBYX U MHOTO(aKTOPHBIX YpaBHEHHH (METOJ] KPYyTOro BOCX0X-IeHus bokca-
Yuicona u ap.)
3HaTh KJ1accu()UKAIMIO OCHOB- Ilepeuens meopemuueckux 60npocos K IK3amMeHy:

HBIX METOJOB MCCIIE0-
BaHHUI MaTepHasoB;

OCHOBBI IIPOCBEYHBAIO-
el U CKaHUPYIoLIeH
SJIEKTPOHHOM,  30HIO-
BOH, TYHHENBHOH U
ATOMHO-CWJIOBOM MHK-

Ontudaeckas MuUKpockonusa. OCHOBHBIE TIOHSTHS — pa3pelIaroiias CIoCOOHOCT, TPEeN pa3pelieHus, TuQpaKiy-
OHHBII Ipeie. Y CTPOICTBO ONTUYECKOI0 MUKPOCKOTIA.

Mukpockonusi KOMOMHAILIMOHHOTO PACCEsSHUS CBETa — KOHCTPYKLMS, IPUMEHEHHE.

Muxpockomnus ¢ HaceimerrneM moMuHecrieHImy (STED) — koHeTpyKuus, pIMEHEHHe.

Kongokanbaas MUKpOCKOHS — KOHCTPYKLMSL, IPIMEHEHHE.

TISM. OcHOBBI IPOCBEUMBAIOLIEN 2MEKTPOHHON MUKpockonuu. Konctpykiwmsa [I9M. @opmupoBanue ryya.
Bosmoxxaoctr n mpumernenne [I1OM. O6wexTs! nccnenoBanns. JloctonacTBa u Heoctatku Mertona [19M. Obmac-

Mertoap! ucciaenona-
HUI MaTepUasaoB 1
IIPOLIECCOB
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KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
pockonuu TH npumeHeHns [1OM.
POM. Ousndeckue ocHoBbI POM. YcrpoiicTtBo u padota POM.
Texanueckue BoaMoxaocTd POM. Koncrpykims POM. IIpumenenne. MPCA.
C3M. Ckanupyromas TyHHeIbHass MUKPOCKOTHS — YCTPOMCTBO, MPUHLIUITBI pa0OTHI, TPUMEHEHHE.
C3M. ATOMHO-CHIJIOBAsI MUKPOCKOIIUS — YCTPOWUCTBO, MPUHIHITH PA0OTHI, MPUMEHEHHE.
C3M. DreKTpocrItoBast MUKPOCKOIHS — YCTPOMCTBO, MPUHIMIBI Pa0OTHI, IPIMEHEHHE.
C3M. MarauTHO-CHIIOBasi MUKPOCKOIIHS — YCTPOMCTBO, PHUHITUIIEI Pa0OTHI, TPHMEHEHUE
YnMmeTs BEIOpaTh METOA Hcciie- Ilpakmuueckue 3a0anus:
JIOBaHUA ISl OIpejerne- Onucatb METOIUKY MPOBEJCHUS UCCIIEOBAHUMI!
HUSl TIapaMeTpoB MaTe- - Ha ONTHYECKOM MUKPOCKOIIE;
pUAJOB MpH PELICHUH - Ha POM;
KOHKPETHON IpaKTU4e- - Ha ACM;
CKOI1 3a/1a4y; - ompeiesieHust Oasia 3epHa;
MOJICPHU3UPOBATE  MeE- - OIpeniesIeHUs] AUCIEPCHOCTH NEPINTa;
TOAWKH TIONY4YEeHUS U - OTIpeJieNIeHuUs] KOTMYeCTBa HEMETAUNINYECKUX BKIIOUESHUH;
00paboTKu JKCTIEpH- - U3MepeHue TBEPJOCTH Mo Bukkepcy;
MEHTAaJIbHBIX JaHHbIX; - U3MepeHue TBepAoCcTH 1o Poksemty;
BBIOMpPAaTh M HCIIOJB30- - U3MepeHue TBEpAOCTH 1o bpunenso;
BaTh METOJBI U 000py- - U3MEpEeHNe MUKPOTBEPIOCTH;
NOBaHHE [UIsl aHalu3a - OIIpeieJIeHNE yIapHO! BSI3KOCTH METAJIJIOB.
(U3UKO-MEXaHMIECKUX
CBOICTB HOBBIX Mare-
pUaIOB ¥ HU3AENUN U3
HUX
Bnanets MPAaKTUYECKUMH  HABBI- | 3a0anus Ha peuieHue 3a0a4 U3 npoheccuonaibHol 001acmu, KOMNIEKCHbIE 3a0aHUA:

KaMH TIPOBEICHHUS DKC-
MEPUMEHTa C Y4eTOM
BBIOOpPa  ONTHUMAIIEHBIX
METOJIMK W 000pyJ0Ba-
HUS JJI WCCIICIOBaHUM,
PaIMOHANBHOTO  OIIpe-
JICJICHUsl  YCIOBUH W

Bri0Opath MeTO U3MEPEHHS TBEPIOCTH:

- TSI MaTepHUaioB HU3KOU TBEPIOCTH;

- JUIsl MaTepUajoB CpeHEN TBEpIOCTH;

- TSl MaTepHUajioB BEICOKOU TBEPIOCTH;

- JUII MACCUBHBIX M3JICIHUM U CII0KHON (POPMEI;
- I TOHKHX 00pas3IioB.

Br16op meTona uccienoBaHus:
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KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
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JUarna3oHa 3KCIEPUMEH- | - JUId ONpeesieHus pa3Mepa 3epHa B KPYITHO3EpHUCTHIX MaTepuanax;
TOB, 00pabOTKH, CHCTe- | - AJIsl ONpeAesICHUs pa3Mepa 3epHa B yIbTPaMEIKO3EPHHUCTHIX MaTepHaax;
MaTU3alUd W aHaIu3a | - Ul UCCIIEA0BaHUS AUCIOKAIMOHHON CTPYKTYPHI;
MOJYYEeHHBIX pe3yJbTa- | - JUIsl UCCIEAOBaHNSI MUKpOpeTbeda MOBEPXHOCTH
TOB
3Hath OCHOBHBIEe nmapameTpsbl | TeopeTuueckne BOIPOCHL:
npoBeneHust  (pu3uko- | OCHOBHBIE MTOHATHS XUMHIECKON KHHETHKH.
XHUMUYECKUX Huccieno- | CnocoObl onpeeneHns: CKOpocTH peakiy. dopmanbHas KHHETHKa TOMOTEHHBIX peakii. 3aK0H JeHCTBYIOIINX
BAHUM Macc.
[opsinku peakuuii U KX MOJIEKYJISIPHOCTb.
Peakunu nepBoro, BTOporo 1 n-ro HOpsiIKOB.
Kunernueckue ypaBHeHHS 151 peakyil pa3IMYHbIX TOPSIIKOB.
[Tepuroa nonynpeBpalleHusl.
KoHcTanTa CKOpOCTH peakuuy, ee CBOMCTBA, PA3MEPHOCTH U OIPEIETICHUSL.
MeTo/p! onpeneneHus MopsiIKa peakiyu.
IToBepxHOCTHOE HATSKEHUE, METO/IBI €T0 H3MEPEHUSI.
AncopO1us, OCHOBHBIE ITOJIOKEHHS U YPAaBHEHHUS aICOPOLIUH.
VYpaBuenue ['n60ca.
YpaBuenue Opelinanuxa. YpaBHeHue JIeHrmopa. dusuyeckas XUMUAI
3aBHCUMOCTb aICOPOLIMH OT TEMIIEPATYPBHI.
YmMmeTs BbIOpaTe  mapaMeTphbl N N -
R Beinosnenue naﬁopaTopHva pa6oTsl Ne3 TpeTuit KOMIIOHEHT B IBYXCIOWHOM KUAKOCTH 5
Beinonnenne nadoparopHoii padorel Ne4 BiusiHue TemMnepaTypbl Ha CKOPOCTb XUMHUYECKOHN peakiun
XUMHUYECKUX  HCCIEJ0- .
BAH BoinoJsiHenue JadopaTopHoii padoTsl NeS A ncopOrus
Bnagers HAaBBIKAMHU IIPOBEICHUS JOMAIIHEE PACYUETHO-TPA®UYECKOE 3AJIAHUE Ne2

(hM3UKO-XUMUYIECKHIX
HUCCIIEI0OBAHUI

«XHMHYecKasi KHHeTHKa»
DopmyJIMPOBKA 3a1aHUS
Hccnenoanue 1
Hnsa peakuun A+B — mnpoaykTel peakiuM, HadanbHbIe KOHIEHTpauuu (C,) BeumiectB A u B paBHBI u
COCTABIIOT: Co(A)= Co(B) = Co=.... MOIB/IM".
N3Menenue KOHIEHTpaIwii BemecTB (Cj) BO BpeMeHH (1) mpu pasnuyabix Temmepatypax (T;). Haittu
sHepruto aktuauuu (E), mpenskcnoHeHManbHbIi MHOKUTEND (Ko) ¥ Bpemst (Ts), 3a KOTopoe ... % BemecTs A
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u B npu Temnepatype Ts = ... K mpeBpatutrcs B IpoIyKThl peaKkLHU.
3Hath OCHOBHBIE METOIBl HC- | Ilepeuens meopemuueckux 60npocos K 3auemy:
CJIEJIOBaHUM,  HMCIOJIb- | MeToAbl HCCIeOBAaHUN KOPPO3ZUOHHBIX MTPOIIECCOB:
3yeMble TpH  3alIuTe | - TaOOpaTOPHEIE;
METAJIJIOB OT KOPPO3UHU | - SKCIUTyaTallHOHHBIE;
- BHeabopaTopHbIe
YMeTb BbIOMpaTh MeTonsl uc- | Ilpakmuueckue 3a0anus:
NBITaHUH;  aHamu3upo- | OmucaTh METOBI OMPEICICHHISI IIOKA3aTEIeH KOPPO3UH:
BaTb M 00padaThIBaTh | - MACCOBBIA; K
pe3ynbTaThl HCCIEN0Ba- | - TIIyOWHHBIH; OPPO3HA 1 3atiTa
HUHN U U3MEpeHHi - 00BEMHBIN; MeTajllos
- MEXaHWYECKHM U T.I.
Bnanets IIPAKTUYECKUMU  HaBBI- | 3a0anusa Ha peuieHue 3a0au u3 npogheccuonanbHoll 00aacmu, KOMRJIEKCHble 3A0aHUA:
KaMH TIpoBefieHHs Kop- | [IpogeMoHCTprupoBaTh HABBIKK B O ONPEAEICHHH KOPPOSHOHHON YCTAIOCTH, MEXKKPHUCTAILTUTHON KOPPO3HH,
PO3MOHHBIX HCHBITAHUN | KOPPO3UH MPH TPEHHH, )KAPOCTOUKOCTH H T.II.
Y TPUMEHEHHs] METOJI0B
3alUTBl METaJUIOB  OT
KOPpO3UH
3Hath MeTonbl  omnpeneneHus | Ilepeuens meopemuueckux 60npocoes K 3auemy:
¢usnyeckux  cBoiicTB | 1. CriocoObI OIIEHKH XJIAIHOJIOMKOCTH (XJ1aI0CTOHKOCTH).
MaTepuaioB 2. Hukmudeckre UCTIBITAHHSI MEXaHMYECKUX CBOMCTB.
3. HcnbiTanus Ha )KapOCTOMKOCTH.
4. HcnbiTanus Ha KOPpPO3UIO.
5. HcnbiTanus Ha U3HOCOCTOMKOCTD IPU TPEHUHU. .
6. MeTto/1p1 OnpeeNeH sl dKapOCTONKOCTH. DU3MICCKUE CROUCT-
7. MeTo/1p1 U3MEPEHNS TETUIOPOBOAHOCTH. Ba MAaTCpHAIIOB
8. Metoabl n3Mepenus KoddduienTa JMHEHHOTO pacIMPeHUs
YmMmeTs oopmisaTe, npexacras- | IIpakmuueckue 3a0anusn:

JIATh U aHaJIM3UPOBATh-
pe3yJbTaThl UCHBITAHUI
MAaTEPHUAIIOB

IIpencTaBuTh pe3ynbTaThl OAHOTO W3 33/IaHHBIX MPETIOaBaTEIeM HCIIBITAHNS (PU3MYECKOTO CBOMCTBA MeTalla
B «JKypHaye ucnblTaHUNY, TPOBECTH AHAJIN3 ITOJIYYCHHBIX 3HAYEHUI
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KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammol
Bnanets cnocobamMu BbIOOpa UC- | 3adanus Ha pewtenue 3a0a4 u3 nPogheccUoOHAIbHOU 001acm U, KOMNIEKCHbIE 3A0AHUA:
MBITATENLHBIX MaIIuH U | Hazeams ocHosHble npunyunsl 6b100pa UCNbIMAMENbHLIX MAWUH U NPUOOPOS 0I5l NPOBEOEHUS!
mpuOOpPOB ISl OTpejie- | - TMHAMHYECKUX UCITBITaHUH;
JIeHUA (PM3UYECKUX | - HCTIBITAHUN CTaHJIAPTHBIX 00pa3IloB Ha U3TH0;
CBOICTB - XJIAJTHOJIOMKOCTH;
- IMKJIMYECKUX UCIIBITAHUI;
- TPELIMHOCTOMKOCTH;
- JKapOCTOMKOCTH;
- KOPPO3UOHHOM CTOMKOCTH;
- U3HOCOCTOMKOCTH H.T.IL.
3HaTh TpeboBanus Kk moxro- | [IpaBuna cocraBnenus, HanmcaHUs u 0(OPMIICHHUS OTYETa IO TPOU3BOACTBEHHOM — MPETUTUIOMHON TPaKTH-
TOBKE OTYeTa MO Tpea- | Ke.
JUIUIOMHOM  mpakTuke | Buj BeimyckaeMoif 3aB0oJIOM MPOAYKIIUH, UICTOYHUKH MTOJIy4aeMOro UCXOIHOTO MaTepHala, TOIUIUBA, dIEKTPo-
COTJIACHO  YTBEPXKJEH- | 3HEPTUH, BOJOCHAOKeHUs. TeXHOIOTHYecKas CBsI3b OCHOBHBIX ITPOU3BOJICTBEHHBIX II€XOB. BHYTpH3aBOACKOMH
HbIM (hopmam Tparcnopt. Opranu3anys yrpaBieHus 3aBooM. [lepcrekTuBbI pa3BUTHS 3aBOJA M €T0 3HAYeHHE I Hapo.I-
HOT'0 XO3SIIICTBa U JJIsl JAHHOTO MPOMBIILJIEHHOT0 paiioHa
YmeTs coctaBnsATh or4eT 10 | COCTaBIATh, MHCATh U OQOPMIISTH OTYET MO POU3BOACTBEHHON — MPEIMTUIOMHON MPAKTHUKE.
MPaKTUKE XapakTepUCTUKa BBITYCKAeMOM MPOAYKIUK (HOMEHKJIATYpa, CEPUMHOCTb, COPTAMEHT BhIyckaeMmoil npoayk- |[IponsBoacTeenHas —
MM, MapKH CTann). TeXHUYECKUe yClaoBHs U CTaHIapThl HA BBIITYCKaeMYIO NPOAyKIHI0. CBA3b C APYTMMHU Lie- | IPEIIATLIOMHAS
xamu. Cxema ynpasieHus nexoM. TexHHKo-oKOHOMHYECKHE MoKasaTenu uexa. [lyru ymydmieHus TeXHUKO- | IpaKTHKa
SKOHOMHYECKUX Nokazareineil. IlepcnekTuBsl pa3Butus nexa. [IpuBectu miaH nexa, CXeMy TEXHOJIOTHYECKOTIO
MpoIIecCca, OCHOBHBIE OTJIEICHHUSI 11€Xa, CXEMY I'PYy30II0TOKOB
Bnagers MpaBWIaMH TOATrOTOBKH | [IprieMamu cocTaBiieHNsI, HATMCAHUS ¥ OOPMIICHHUS OTYETA IO IPOU3BOACTBEHHOM — NMPEIMTUIOMHOM MpaK-
YCTAHOBJICHHOW OTYET- | TUKE.
HOCTH TI0 YTBEpPXACH- | MeTpoloruieckuii KOHTPOIb BBITyCKaeMOH MPOMyKIMK B iexe. Opranuzanus padoThl OT/AeIa TEXHUIECKOTO
HbIM (hopmam KOHTpOJIsL. MeTo bl KOHTPOJISt TOTOBBIX MeTH30B. OCHOBHBIC BU/IBI JEPEKTOB, MPUUINHBI 00PA30BaAHUS, METOIBI
WX BBISIBJICHHSI I MEPOTIPUSTHS 10 X YCTPAHECHUIO
[TK-3 - TOTOBHOCTBIO UCIONIB30BATh (DU3UKO-MAaTEeMaTHUECKUI anmapar JJis pelieHus 3a71a4, BOZHUKAIONIUX B X0/1e TPO(heCCHOHATBHON JesTeIbHOCTH
3HaTh OCHOBHBIE€  IOJIOXKECHUS
Teopuu mpenenoB U He- | Cmotpu daiin — «Crricok BorpocoB Kk [TK-3-3» Marematuka

MIPEePHIBHBIX (DYHKITHH;
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OCHOBHBIE TEOPEMBI
muddepeHInanb HOro U
HUHTETPalbHOTO  HCYMC-
neHuss YHKUUH OIHON
U HECKOJBbKHUX TMEepeMeH-
HBIX, MeToabl nudde-
PEHLUAIBHOTO  MCYHC-
JEHHUsS  WCCIIEIOBaHUS
(hyHKIIHIT;

OCHOBHBIE THIBI OOBIK-
HOBEHHBIX  JTU(QepeH-
UUATBHBIX YpaBHEHUH U
METOZBI UX PELICHNUS,
OCHOBHBIE TOHSTHUS TEO-
pUM  BEPOATHOCTEH W
MaTeMaTHYECKOH CTaTH-
CTHKH

YMeTh

MPUMEHSTh METOBI
g depeHITnaTBEHOTO
WCYUCIICHUS IJIsl McCie-
NOBaHUS (QYHKIMH OJ-
HOH M JBYX IEpEMEH-
HbIX (B TOM 4YHClIe Ha
JKCTPEMYM, MOBEJCHHE
Ha TpaHWie oO0iacTu
3aIaHus | T.I1.);
BBISIBIISITb, CTPOUTH U
pemlatb ~ Maremarude-
CKHE MOJIeNId TPUKIIa]I-
HBIX 3a]1a4;

00CyXI1aTh CIOCO0BI
3¢ (HEeKTUBHOTO PEIICHUS

Ilpumepnuie npaxmuueckue 3a0anus u 3a0a4u
. X—CO0SX
lim ————
Bananne 1. [Tokaxute, yro mpenen ~ X+COSX e moxer ObITH BbIUKMCIIEH MO npaBuity Jlomurans. Haiiaure
3TOT MpEJeI IPYTUM CITOCOOOM.

—a_ 2 - .
3apava 2. K rpaduky dyHkuun S(x)=3-x B €ro TOouKe C abciuccoii™ 1r[pOBez[eHa kacaTenbHas. Haiitu
IUIOIA/Ib TPEYrOJIbHUKA, 00Pa30BaHHOIO KacaTeIbHOM U OTPE3KaMu, OTCEKaeMbIMU €10 Ha OCSAX KOOpJUHAT.

3agaua 2. HaliTu neHTp Macc OXHOPOAHOrO Tena ¥ =1 , OrpaHNYeHHOTr0 NOBEPXHOCTSIMH Yy +2°<x<2.

7=5x%+8y—-2x+1

3agaya 3. Haiftu HanbGosnpiee ¥ HaMeHbllee 3Ha4eHUs (QyHKITIH B 3aMKHYTOH 00JIacTH

[, orpanrueHHOM TUHUAMU X =4, y2 =4x.
3ananmne 4. [loxymaiiTe ¢ TOMOIIBIO CPEACTB KAKOTO Pa3zeiia MAaTEMATHKH MOXKHO PEIINTh CIICAYIONIYIO 3a7a-

qy.
«Jlnst yOOpKH cHera Ha yJMIax ropojia UCTOIb3YITcs cHeroyOopounsle MamuHbel. OHM paboTaroT B TEUCHHUE
CBETJIOr0 BPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOM CKOPOCThIO yOopkn cuera 400 (m°/a). Mi3sMeHeHne
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3ajad, pacmo3HaBaTth | 00beMa CHera, BBINAJAaroIIero Ha YIWIBI TOpoja B TopoJc B TEUEHHWE CYTOK, MOXKHO ONHMCAaTh ypaBHEHU-
3G EeKTHBHBIE  PE3YIb- ds 5 2
Tatel OT HedddextH- | T 120 -5t S(1) 3 0<1<24
HBIX eM rae — 00BeM cHera (B M), BBINABIIEro 3a Bpems t (B uacax), ¥ ={ 2<% B MoMeHT
spemenn’ = 0 na ymunax ropozaa nexur 1000 M® cHera. YCTaHOBHTE COOTBETCTBHUE MeXIly BpeMeHeM t i o0be-
F(1).
MOM CHera, JIeXalllero Ha yJInIax ropoja »
CocTaBbTe MATEMAaTUYECKYIO0 MOJIEIIb ATOU 3a/1a4 U peluTe e€.
Brnagets HaBbIKaMu MocTpoeHus | [IpuMepHbIe NpakTHYECKHE 3a1aHUS U 321241
U pelieHus Matematu- | 3agaua 1. J[ns perneHus 3a1auu cenaiTe cCXeMaTHYeCKUN YePTEekK U MOTyIUTe (PYHKIIMOHATBHYIO
YeCKHX MOJeJel IpH- | 3aBUCUMOCTH 110 YKa3aHHIO K 3afade. Haiiqure o0nacte onpeneneHus 3Toi (GyHKINH 10 CMBICITY 3a]1a-
KJIaHBIX 3a]a4; yl. Beruncnure 3HaueHus 3Toi (PyHKUMH IPH TPEX Pa3iuuHbIX 3HaUCHUAX aprymenra. ccnenyiite
CHOCO6aMI/I OLICHHNBaHUs Q)YHKHI/IIO Ha HanOoJblllee U HauMeHbllee 3HaucHusa. OTBEThTE Ha BOIIPOC 3aaa4u.
3HAYMMOCTH W TMpakTU- | «CedeHne ToHHeNs nMeeT GopMy IPSAMOYTOJIbHHKA, 3aBEPIICHHOr0 MOyKpyroM. [lepumeTp ceueHus
geckoir  mpurogHocTH | 18 M. [Ipu kakoM paguyce MoIyKpyra IUIomaab CeYeHUs OyaeT HauOobIe?y
TIOIyHCHHBIX  pe3yJIbTa~ | OGo3paupTe pammyc monykpyra uepes | u BhIpasuTe miomans S cewennus Kak ¢ynximro ot I
ToB S =5(r)
3anaya 2. Ha kakoii BbICOTE I Hal HIEHTPOM KPYTJIOTO CTOJA Paguyca & cielyeT [IOMECTHUTD JIaMILy,
YTOOBI OCBEIIEHHOCTh Kpasi CToj1a Obl1a HanOoJbinel? (CaMOCTOATEIBHO MPOAHAIM3UPOBATh CPEJICTRA
(3HaHMUS, METOJIBI) KAKOTO pa3jieiia MaTeMaTHKU NOTPEOYIOTCS AJIsl pelleHHs] JaHHO! 3a/1a4H).
3agauya 3. Ilo BeIOOpKE 00BEMaA n=35 HalJIeH CpelHUi Bec X =190 T U3AEJIUNA, U3TOTOBJIEHHBIX HA MEPBOM
CTaHKe; 10 BBIOOpKe 00bema m= HalJIeH CpeaHuil Bec y =160 I' U3/1€JIUI, U3TOTOBJICHHBIX Ha BTOPOM
~ 2 ~ 2
cTaHke. | eHepasbHbIE AUCTIEPCUN M3BECTHBI: D& =102 , D\( = 8? ¢ . Tpebyercs IpH ypOBHE 3HAYMMOCTH
o =001 NPOBEPUTH  HYJEBYIO  THUIOTE3Y HiM& =ME Opd  KOHKYPUPYIOIIEH  THUIIOTE3e
a) HiiM « =M
&) H MESME
3Hathb OCHOBHBIE METO/IBI
IlepedyeHb TeopeTHYECKUX BOIPOCOB K IK3aMEHY:
penieHus (HU3HUECKUX dusuka

3aad;

1. MexaHndeckoe JABHXCHHUC. CKOpOCTL. yCKOpCHI/Ie. HOpMaJ'ILHOG 1 TAHTCHIUAJIBHOC YCKOPCHHA.
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OCHOBHBIC 3aKOHBI
o0meit pu3nuKu

Hp}lMOﬂI/IHCﬁHOG PaBHOMEPHOC U PABHOYCKOPCHHOC IBUIKCHUS.

2. BpamaTenLHoe JABHXXCHHC abCOIIOTHO TBEPAOIo Teia. Kunemaruueckue XapaKTCPpUCTHUKHU BpalllaTCJIbHOT'O

JBHKCHUS.

3. CBs3b MCKAY KHHEMATUYCCKUMU XapaKTECPUCTUKAMU ITOCTYNIATCIIbHOI'O U BpalllaTCIIbHOT'O I[BI/I)KCHI/II\/'I.

PaBHOMEpHOE U paBHOYCKOPEHHOE JBMKEHHS IO OKPYKHOCTH.

4. TlepBblii, BTOpoi 1 TpeTrii 3aKoHbl HptoToHa. Crita 1 Macca. MeXaHMIeCKHi IPUHIMIT OTHOCHTEIBHOCTH.
5. Mexanunueckas sHeprusi. Pabora. Kunetnueckas u moTeHIMATbHAS SHEPTUSL.

6. 3aKOHBI COXpAHEHHUSI IMITYJIbCA ¥ MEXaHHIECKON SHEPTHU B MEXaHHKE. 3aKOHBI COXPaHe-HUsI [IPH YIIPYTOM H

HEYIIPYTOM yJape.

7. MowmenT cuibl. MomenT unepimu. Teopema [llteiinepa u ee mpUMeHEHHE.
8. OcHOBHOE ypaBHEHHE IWHAMUKH BPAIIATEIBHOTO IBHXCHHS. 3aKOH COXPaHEHHSI MOMEH-Ta UMITYJIbCa.
9. KuneTnueckast SHEprus BpallaTeIbHOrO JABMKeHHs. PaboTa 1pu BpalaTeibHOM JBUKE-HUH.

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

20.
21.

Maremarnueckuii u puznueckuit mastHuku JuddepeHnmansHoe ypaBHEHIE He3aTyXa-FOIIUX KoJIeOaHnH.
OHeprusi rapMOHUYECKHUX KOoJIeOaHu.

YpaBHeHHe 3aTyXaronux Kojgedannid. XapakTepUCTUKHU 3aTyXaroMX KojeOaHnil. Bel-Hy X 1eHHbIe
kosiebanus. Pezonanc.

CrnoxeHune B3aMMHO-TIEPIeHAUKYIAPHBIX KoneOanuid. durypsr Jluccaxy.

Crnoxenue koneOaHuil OAHOTO HampaBieHus. buenmus.

ITonepeunsie U MPOAOIBHBIC BOJIHBI. Y paBHEHHUE MJIOCKOW BOJHBL. BonHOBOE ypaBHeHue. CTosure BOJTHBI.
Wneanpubiii ra3. [lapamerps coctosarsa. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOpUH Ta-
30B.

Pacnpenenenue Moneky rasa 1o ckopoctsam (pacnpeaenenue Makcsea, [aycca). Pac-npenenenue
Bonprmana.

Crenenn cBoOobI MOJIEKyJ1. Pactipenienienue sHeprum 1o creneHsM cBoOosl. BHyTpeHHss sHEprust
U/I€AJIBHOTO T'a3a.

H3zomporieccsl B razax (M30XOPHBIH, H300apHbBIN, H30TepMUYecKuil). PaboTa, coBepiiiaeMasi ra3oM Ipu pas-
JIMYHBIX U30MPOIIECCaX.

IlepBoe HauaI0 TEPMOIWHAMHUKH, €70 IPUMEHEHHNE K Pa3IMYHBIM U30TPOIIECCaM.

AnmrabaTHBIN ¥ MOJTUTPOIHEIN Mporiecchl. PaboTa npu agnadbaTHOM mpornecce. TermmoeM-KocTh ra3oB.
Kpyroseie, oOpatumMeie 1 HeoOpaTuMbIe Tipouecchl. [IpuHIMI AeHCTBHS TETIIOBON U XO-JIOAWIBHON Ma-
mnH. [uxn Kapnao u ero KITI.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

22.
23.
24.
25.
26.

27.

28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45,
46.

SHTpOHI/IH. CTaTHCTUYCCKUN B TepMOI[I/IHaMI/I‘IeCKI/II‘/'I CMBICJIBI SGHTPOITUU. BTOpOC Ha4YaJI0 TCPpMOJUHAMUKHU.

Peanbuble ra3el. YpaBHenue Ban-aep-Baansca.

M3oTepmbl peanibHOro raza. Kpuruueckue napamerpbl. Kputnueckoe COCTOSHHUE.

BuyTtpennsis sneprus peaibHoro raza. ¢ gext xoymna-Tomcona. CxmkeHne ra3oB. JH-TaIbITHSL.
Kunkoctu. IToBepxHOCTHOE HATsSLKEHUE )KUAKOcTel. CMaunBaHue U He cMadrBanue. Kanusipasie
SIBIICHUSL.

SABnenust nepeHoca: TudQy3usi, TEMIONPOBOJHOCTD, BHyTpeHHEe TpeHHe. CBsi3b K03 (HU-IIUEHTOB
IepeHoca.

TBepasie Tena. Kpucrannuueckas pemeTka TBEpAbIX Tel. BUIbI cBA3el B KpUcTaIax.

DIIeKTpUYECKUH 3apsi, CBOMCTBA 3apsiaa. 3akoH KyinoHa. DneKTpuuecKuil 3aps1 IPOTKEHHBIX TEN.
OnekTpocTaTnyeckoe nosue. HanpsskeHHOCTh, CHIIOBBIE TMHUM, IPUHIUI CYTIEPIO3ULIMH JIEKTPOCTaTHIe-
CKUX IOJIEH.

DNEeKTPUYECKUN JUTIOIb U €T0 ToJie. J{Umoib B 3JIEKTPUIECKOM TOJIE.

Teopema ["aycca amst aneKTpoCTaTHUECKUX TOJIEH B BaKyyMe U ee IpUMEHeHue (11oj1e 0ECKOHEYHOTo Mpsi-
MOJIMHEHHOTO MPOBOJIHUKA W IIMJIMHPA, OECKOHEUHOH 3apsHKeHHOH MIIOCKOCTH M IBYX TapallieIbHbBIX
IIOCKOCTEH, cepn)

Hupkymsamust BEKTOpa HAPSYKEHHOCTH 3JIEKTPOCTATUYECKOTO OIS,

IloTreHnman anekTpocTaTHUecKoro noss. CBs3p HANPSHKEHHOCTH M MOTEHIAAJA JIEKTPOCTaTHIECKOT O 0-
JIS1.

DIEKTPUUYECKOE MOJIE B BEIECTBE. JIMIIEKTPUKH. BEKTOp IIEKTPHUUECKOT0 CMELCHMS.

Teopema ["aycca u1st 3MEKTPOCTATUUECKUX MOJIEN B TUIIEKTPUKAX.

VYcoBre Ha rpaHuIle pa3esia MeTaUI-ANAIEKTPUK U AUAIEKTPUK-IUIIEKTPUK.

OnexTpuyeckas eMkocTs. Konnencaropsl. CoeiHeHHe KOHEHCATOPOB.

OHeprus 3EKTPUYECKOTro MOJIs.

TIocTOSIHHBIN NEKTPUUECKUM TOK U €r0 XapaKTEPUCTUKH. Y PaBHEHUE HEPA3PBIBHOCTH.

Croponnwue cuisl. J./1.C.

3akoH OMa J171s1 OZHOPOAHOIO M HEOJHOPOIHOTO Y4acTKOB 1enu. ConpoTHUBIEHNE TPOBOJIHUKOB. 3aKOH
[xoynsa-Jlenna.

[MpaBuna Kupxroda ans pa3BeTBICHHBIX IETEH U UX PUMEHEHHE.

Teopus [pyzae anekTponpoBOAHOCTH METAIIIOB.

MarauTtHoe oJIe ¥ €ro XapakTEepUCTHKH.

3akon bro-Casapa-Jlamnaca. [IpuHITUT Cyneprio3uITnyl MarHUTHBIX 1oJIei. HanpsokeHHOCTh MAarHUTHOTO
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47.
48.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

70.
71.
72.
73.

OIS,

3akoH Amnepa. BzaumoneiicTBie IByX napaieNbHBIX IPOBOJIHUKOB C TOKOM.

MarsuTHOe 1oJie ABMXKYLIErocs 3apsaaa. JBrxKyiuecs 3eKTpuiecKue 3apsaapl B MarHuTHOM noje. Cuiia
Jlopenma. Oddexr Xomna.

3aKoH MOJTHOr0 ToKa. MarHuTHOE ToJjie COJIEHOUIa U TOPOUIA.

IToToK BEKTOpa HHIYKUMK MarHUTHOrO noss. TeopeMa ["aycca 1411 MarHUTHBIX TOJIEH.

Pabora o nepemenieHno NPOBOAHUKA C TOKOM B MarHUTHOM IIOJI€.

OnekTpoMarHuTHas HHAYKIUSA. ONbITH Qapanes.

NunyktuBHOCTh. CaMouHAyKLIMA. B3auMHas HHIYKIUS.

TpanchopmaTopsl. JHEPTUsl MATHUTHOTO TIOJISL.

Onekrpuueckue konedbanus. [lepeMeHHBIN TEKTPHUUECKHIA TOK.

Teopusa Makcsema 1jis 3JE€KTPOMarHUTHOTO I10JISL.

JIBolicTBEHHas MpUpoOJa CBETa. 3aKOH OTPAKEHUS U MPEIOMIICHUS CBETA.

Wntepdepenius ceera U ycioBHe ee nposisieHus. Meroasl Habmoaenus narepdepenun. Pacyer xapru-
HBI UHTEP(]EPEHIINH OT ABYX UCTOUHUKOB CBETA.

Wntepdepeniius B TOHKUX IUIeHKaX. 11010Cchl paBHOTO HAKJIOHA U paBHOW IIUPUHBI.

[Tpuanun [otirenca-Openens. udpakius ceera. Meroxa 300 Openerns.

[IpsimonuHeliHoe pacnpocTpaneHue ceera. Judpakius Ha KPyriioM OTBEPCTHH U JTUCKE.

Hudpaxnus OpayHrodepa Ha menn u AUQPaKIIMOHHON pelIeTke.

[IpocTpancTBenHas pemerka. Paccesnne ceeta. @opmyna Bynbda-bperros.

BostHOBEIE 1 KOpITYyCKYJIsIpHBIE CBOMCTBA cBeTa. [laBieHue, ummyibc, Macca GpotoHa. CBS3b SHEPTUU U HM-
MyJIbCa PENSITUBUCTCKOM YaCTHIIBI.

I'umotesa IInanka. M3myuenne AUT. 3akon Credana-bonpimana. 3akoH cMerienrs BuHa.
dotordpdext. Buabl hporoaddexra u Teopus BHemHero Gpotordpdexra. PenstuBuctckuii hporoddhdexr.
Oddext Komnrona. TopmMozHOE PEHTTEHOBCKOE H3ITy4YCHHUE.

Jnmna Bonusl ebpoitns. [Ipunnun Heonpenenennocreii I'eiizenodepra.

y-byHKIMS U ee cBoiicTBa. Y paBHenue lllpenunrepa (BpeMeHHOE 1 cTalioHapHOe). JIBrKeHHE CBOOOIHOM
YaCTHIIBI.

UacTuiia B MOTEHIIMATBHOM siMe (OECKOHEUHOH M KOHEUHOH).

KBaHTOBBII rapMOHHYECKUI OCIILIATOP. TyHHENBHEIH 3 (deKT.

Mopnens ctpoenus aroma Tomcona. Omnbit Pesepdopaa. Mogaens atoma Pezepdopna u ee TpyAHOCTH.
IToctynatel bopa. Pagnycsl 60poBckux opOuT u sHeprust aroma. OnsiT @panka u ['epra.
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74. N3nyyenune atoma Bogopoaa. @opmyna banemepa. CrieKTpaibHbIE CEPHUH.
75. CIuIonIHOM ¥ XapaKTEpUCTHYECKUI PEHTICHOBCKUE CIIEKTPHI. 3aKOH MO3IIH.
76. Atom BoZOpOIa B KBAaHTOBOM (u3uke. KBaHTOBBIE YKCIIa.
77. OpOutanbHbIil 1 COOCTBEHHBIN MOMEHTBI HMITYJIbCa AIEKTPOHA. [ MPOMarHUTHOE COOTHOIIICHHE. MarHeToxn
Bopa.
78. DreKTpOHHBIE CIIOM ¥ 000JI0YKH. [[PUHIIUITEI TOCTPOEHHS IEPUOANYECKON Tabuisl MeHesneeBa.
79. ®opMupoBaHKE YHEPreTHUECKUX 30H B TBEPAOM Tesie. CTpOeHHe MPOBOJAHKUKOB, TOIYIIPOBOIHUKOB H M-
3JIEKTPUKOB C TOUYKH 3PCHHS 30HHON TEOPHUH.
80. TIpoBoAUMOCTb COOCTBEHHBIX ¥ PUMECHBIX MOJTYIPOBOIHUKOB.
81. Pacnpenenenus ®epmu-/lupaka, bose-Diinmreitna, Makcsemia-bospimana. Dueprus Gepmu.
82. sSlpnennst Ha TpaHMIE ABYX IMOJYIPOBOJAHUKOB PAa3HOrO THIIA MPOBOAMMOCTH. [IpUHIMI NEHCTBUS U
Ha3HauCHHE AMOJA U TPUOAA.
83. CocraB n XapaKTepHCTHKH aTOMHOTO siIpa. SIiepHbie cuitbl. Moelii CTPOCHHST aTOMHBIX SIZEp.
84. Dueprus cBsizu sjpa. Y aenbHas oHeprus cBs3u. JleexT Macchl.
85. EcrecTBeHHass M MCKYCCTBEHHAs PaJIMOAKTMBHOCTH. XapakTepUCTUKA o-, [-, y-uziaydeHuil. Ddderr
Méccbayapa.
86. Kinaccudukanus suepubix peakiuil. CocraBHoe siipo. DbQeKTuBHOE ceueHue. XapaKTepHOE SIEPHOE
BpeMS.
87. Peakuuu nenenus siapa. Llennsie simepHble peakiuu. TepMosiiepHble peakinn. SIiepHbie peakTophl.
88. Knaccudukaiys snemenTapabix gactuil. Kocmudeckue nydu.
Ymets BBIJIEJIATh ocHOBHBIE | [IpuMepHBbIe MpaKTHYECKHE 3aJaHUs VI JK3aMeHa:
(usuueckne  sBienust |1, Touka IABMKETCA B IUIOCKOCTH XOY MO 3aKOHY: X =-2t;y= 4t(—t:. Hailitn ypaBHEeHME TpaeKkTopun

npu pemeHud (usnde-
CKHX 3aj1a4;

KOPPEKTHO (hOpMyIHpO-
BaTb W apryMEHTHPO-
BaHHO  OOOCHOBBIBATH
HEO00XOJIMMOCTh TTpPHMe-
HEHHUS OCHOBHBIX (H3H-
YeCKHX 3aKOHOB TIpH
pemieHnn  (PU3NYECKUX

y = f(X) ¥ u300pa3uTh ee rpadUUECKu; BEKTOP CKOPOCTH V U YCKOpEHHs @ B 3aBUCHMOCTH OT BPEMEHH;

MOMEHT BpEMEHH 1y, B KOTOPBIl BEKTOP YCKOPEHHS a cocTaBsieT yroi m/4 ¢ BEKTOPOM CKOpOCTI/I\7 .
Ornpeaenuth HETOYHOCTh B OMPEACICHUN KOOPAUHATHI AX 3JIEKTPOHA, ABMXKYIIETOCsl B aTOME BOJOPOAA CO
cKOpocThio V = 2,2 10° E €CJIM JoITycKaeMast HeTOYHOCTh Av coctaiisieT 10% oT e€ BeTnanHbI. YKa3aTh,
IPUMEHUMO JIM TIOHSTHE TPAEKTOPUM B JAaHHOM ciydae. [locrosuuas Ilmanka: h = 6,63 1073 IIx c,
h=1,05 10-34 ]Ik ¢, macca anektpona m, = 9,1 1073 xr.

Ha moBepxHOCTh MeTaiIa naiaeT MOHOXpOMAaTHYeCKuid cBeT ¢ auuHor BoHBI A=0,08 mxm. KpacHas rpa-
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3aga4

10.

auna Goroaddekra A, = 0,3 mxm. Haiitn 3HaueH#e 3a1epXKUBAIONICH pa3HOCTH MOTEHIHAIOB U,, KOTOpyIo
HYXHO TPUJIOXKUTH K (POTO3NEMEHTY, YTOOBI npekpatuTh GoTtoTok. [locTtosnuas [Inanka h=6,63 10—-34
M
JIx ¢, CKOPOCTh cBeTa B Bakyyme ¢ = 3 10% -, moayss 3apsja snexkrpona q=1,6 10—19 Ku.
C

MareMaTnyecKkuil MasTHUK JIUHON 0,9 M OTKIOHWIM Ha 5 CM U OTIIYCTHJIM, TIOCIIE YEro OH Hayall COBEp-
IaTh 3aryxariue Konedanus. Yepes 5 MoNHBIX KoneOaHUi aMIDINTY/Ia YMEHbIIIACh B 2 pa3a. Hamucatp
ypaBHEHUE JIBHKEHHS 3TOTO MasiTHUKA, €CIM OHU COBEPIIAIOTCS [0 3aKOHY CHHYCA.

Ha Baronetky maccoii 800 Kr, KaTsIIyrOcs MO TOPU3OHTAIBHOMY ITyTH CO CKOpocThio 0,2 M/c, HackIman
cBepxy 200 xr mebHs. Ha ckombpKo mpy 5TOM YMEHBIIHIACh CKOPOCTh BATOHETKH?

WMitysibe p pensITUBUCTCKON YacTHIBI paBeH MoC (Mp-Macca mokost). Onpenenure CKOpOCTh YacTUIlbI V B
JIOJISIX CKOPOCTH CBETA M OTHOIICHHE MACChI ABMKYIICHCS YaCTHIIBI K €€ Macce MoKost m/m.

ITo mpoBonoYHOM paMke MMeERIeH (HopMy MPABHIIBPHOTO IIECTUYTOIbHUKA, HIET TOK cuion 1=2 A. Ilpu
9TOM B IIGHTPE PaMKH 00pa3yeTcsi MarHUTHOE TOJIe ¢ HampsbKeHHOCThIo 33 A/M. Halitu anmuHy poBOJIOKH,
13 KOTOPOU Cc/IeJlaHa paMKa.

B marnutHOe mone, uHaykuus kotoporo B = 0,05 Tn, momenieHa 3aMKHyTasi HAKOPOTKO KaTyllKa, CO-
crosimiast u3 N = 200 BuTkoB mpoBoJioku. Comportusinenue katymku R = 40 Owm, miomanp momnepeaHoro
ceuenns S=12cm’. Karymika momelneHa Tak, 4to ee och cocrasiser yron o = 60° ¢ HanpaBieHHeM MarHHT-
Horo noist. Onpenenute 3apsil, MPOLIECALINHA O KaTyIIKe IPU UCYE3HOBEHUH MarHUTHOTO TIOJISL.

ONEeKTPOH, YCKOPEHHBIH Pa3HOCTHIO MOTEHIIHAIOB IOMAJaeT B OJHOPOJHOE MarHUTHOE IOJIe ¢ MHIAYKIMEH
9 MTn u nBIXKeETCSA 1O BUHTOBOU JHHUH ¢ paauycoMm 0,9 cM u marom 7,8 cM. OmpeaenuTs yCKOPSIONIYIO
PasHOCTh MOTEHIUAIOB 3JIEKTPHUUECKOTO MOJIS.

B pesynprare HarpeBaHus YEpHOrO Teja JJIMHA BOJHBI, COOTBET CTBYIOLIas MAaKCHMyMy JHEpPIHH
TEIUIOBOTO M3JTyueHUs, yMeHbIImIack ot 2,7MkM 110 0,9 mxm. Omnpenenure, BO CKOJIBKO pa3 yBETUYMIIAChH
SHEpreTHyecKas CBETUMOCTh Tena. Kakoil Oblia M Kakoil cTajla MOLTHOCTD M3JIyYEHUs, €CIIU H3Tydarolast
TIOBEPXHOCTH Tena paBHa 20cm™?

Bnanets

crioco0aMu  IEMOHCTpa-
UM YMEHUS aHaJIH3H-
poOBaTh NPHUPOJHBIE SB-
JICHUS;

METOoJIaMH perieHus (u-
3MYECKHX 3a/1a4;
HaBBIKAMH W METOAMKA-

Brnagenue HaBbIKaM¥ BBITIOTHEHHUS JIAOOPATOPHBIX padoT
3apanus K Ja6opaTopHbIM padoTam:
JlaGoparopnast pabota Nel

1

3aMKHyTBIe CHUCTEMBI. KOHCGpBaTI/IBHLIe 1 JUCCHUIIATUBHBIC CHUJIBI (OHpC}ICJ’IGHI/Ie n HpI/IMepBI). Coort-

BETCTBHE 3aKOHOB COXPAHEHUH U CUMMETPUH IIPOCTPAHCTBA U BPEMEHU.

2

Kunernueckas SHCPIrus. HOTCHLII/IaJ'IBHaH OHEPrusd pasjiniHbIX CUCTCM. 3Hak HOTGHHH&HLHOfI SHEPruu.

TlonHas MmexaHu4ecKas OHEPrust CUCTCMBI.
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MU O0OOIICHUST Pe3yJib-
TaTOB PEIICHUS, JKCIIC-
pUMEHTAIBLHON Jiest-
TEIHHOCTH;

croco0aMu OLICHUBAHUS
3HAYUMOCTH M TIPaKTH-
YECKOM  MPUTOAHOCTHU
IOJIyYEHHBIX Pe3yJIbTa-
TOB

3 3aKOH COXpaHEHHUS! MOJHOM MEXaHWYEeCKOM SHEPrHH CHUCTeMBI. ['paHMIBI MPUMEHHMMOCTH 3aKOHA H
MPUMEPBHI.

4 3aKOH COXpaHEHHsI UMITYJIbCA CUCTEMBI. |"paHuUIIbI IPUMEHMMOCTH 3aKOHA U IPUMEPBHI.

5 3aKoH COXpaHEeHHsI MOMEHTa UMITYJIbCa CUCTEMBI. | paHUIIBI IPUMEHUMOCTH U IPUMEPHI.

6 3aKkoHBI COXpaHEHHs MpH aOCOJIOTHO YIPYroM M HeynpyroM yxaapax. LleHTpanbHBII W He-
LEHTPAJIbHBIN yIaPbL.

7 PaGora (monmoxutensHasi, oTpunarenbHas, HyneBas). MomrHocts. KITJ[. Beraucnenue paboTsr pa3mund-
HbIX CHIJI.

Jlaboparophas padota Ne4

1 OcCHOBHbIE MOHATHS IWHAMHUKHU MOCTYNATENBbHOTO ABIKEHUS (Macca, cujiia, UMIyJbC). UeTbipe OCHOB-
HBIX BUJa B3auMoaeicTBuii. CrienuaiabHble BUABI CHIL.

2 3akoH cnoxeHus ckopoctei. [lepoiit 3akon Hetotona. ITpumepsr UCO u HUCO.

3 Bropoii 3akon HetoToHa. mmynbcHast popma 3anucu 3aKoHa. [IprHIUN CyTepio3niiny.

4 Tpetwnii 3akoH Heiorona. Llentp macc cuctembl. CKOPOCTH IIEHTPa MacC CUCTEMBI. IMITYITbC CUCTEMBI.
5 MoOMEHT MHEpPLMH CHCTEMBI M.T. U TBEPAOrO Tena. BelUKMcieHHE MOMEHTa WHEPLUHU MPOCTBIX TEI
(xomb110, MUCK, UIUHIP. Ha BBIOOD)

6 MOMEHT CHIIbI, MOMEHT UMITYJIbCA T€JIa OTHOCUTEIHHO TOUKH.

7 OCHOBHOMH 3aKOH JUHAMMKH BpaIaTEIbHOTO IBHKEHMUSL.

8 Teopema lllTeliHepa U ee MPUMEHEHUE.

JlaGoparophast pabota Ne5, Ne7

1 KonebarensHoe nBmkenue. ['apMoHuueckue U aHrapMoHU4eckre Konebanusi. OCHOBHBIC XapaKTepu-
CTHKH (aMIUTHTY/Ia, IEpUOJI, 4acToTa, (a3a). Buabl MassTHUKOB.

2 CBoOonHbIe He3aTyxatomue Konebanus. AuddepenunansHoe ypaBHEHHE U €r0 peLlieHre s MaremMa-
THUYECKOT0, (PU3NUECKOTO U NPY>KUHHOTO MAsSTHUKOB.

3 3aryxaromue KoleOaHWs, WX YpaBHEHHE H XapaKTepUCTHKUA (KOdDOUIMEHT 3aTyxaHus, Jo-
rapupMHUECKHNA TEKPEMEHT, BpEMSl peslakCallly, 4acToTa, T0OPOTHOCTS).

4 Brinyxaennsle kojeGanus. AMIUTUTYAa U (a3a BIHYKICHHBIX KoyiebaHuil. Pe3anaHc, ycioBue ero
BO3HUKHOBEHHS U XapakTepucTHKu. [Ipumenenne.

5 CKopocTh, YCKOpEeHHWe, O3Heprusi KonebaTenbHOH cucteMbl. [IpeBpaiieHne OSHEprud TMpH KO-

ne0aTeaILHOM JBMKCHHU.
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6 CrnoxxeHue B3aUMHO-TICPIICHAUKYISIPHBIX KosieOanuii, durypsr Jluccaxy. CrnoxeHue Koje-0aHUA 0O-
HOTO HarpasiieHus. bueHus.
7 Ynupyrue BonmHbL. YpaBHEeHHE Oeryriei u crosaeld BomH. OCHOBHBIE TapaMETPHI BOJIHBI.

Jlaboparopnas padora Nell

1 MHUKpPO- 1 MAaKPOCUCTEMBI M X apaMETPBI.

2 Oynknus pacnpenencHuss MakcBemna. HamOonee BeposiTHas, CpeiHsisi KBaJpaTHYecKasi, CPEIHSS
apupMeTHYeCKass CKOPOCTH U UX BBEIYUCIICHHE.

3 Oynknus pacrpenenenus ['aycca. bapomerpudeckas popmyna.

4 OcHosuele nonoxennss MKT. BeiBon ocHoBHoro ypaBHeHust MKT.

5 VYpaBuenue MenaeneeBa-Kianeiipona. Mzonpornecch B razax, UX ypaBHEHUsI U Tpa(UKH.

6 Crenenn cBoOObI. 3aKOH pacpeAesieH!s] SHEPTUH 110 CTEMEHSIM CBOOO/IBI.

Jlaboparopnas padota Nel12, Nel4, Nel5

1 IlepBoe Havano TEPMOAMHAMUKH U €TI0 IPUMEHEHHE K H30IPOLIECCAM.

2 PaGora B TepMoanHamuike. Berarciaenne paboThl py pa3IHYHBIX U3omporeccax. L{ukibl.

3 TermmoemkocTs BemecTBa. [lomutpomnueiii  mporecc. CBsi3p HOJUTPONHOTO Tpolecca ¢  HM30-
TEPMUYECKUM, U30XOPHBIM, H300apHBIM U a11a0aTHBIM IIPOLIECCAMH.

4 OHTpomnus, ee CTAaTUCTUYECKUH U TEPMOANHAMUYECKHUH CMBICTBI. BTOpoe Hayano TepMoau-HaMUKH.

5 Peansnble ra3el. M3oTepMbl peanbHbIX Ta30B. Kputnueckue napametpsl. TpoiHas Touka. BHyTpeHHssa
3Heprus peanbHoro rasa. dddext Jroyns-TomcoHa.

6 [ToBepxnocTHOe HaTspkeHue. CmaunBanue. Kanuisipasle sinenus. Jasnenue Jlannaca.

7 SAsnenus nepenoca. Koaddunuents! auddysnn, BI3KOCTH, TETIONPOBOTHOCTH U HX CBSI3b.

JlaGoparophast pabora Ne21

1 DIEeKTPOCTaTHUECKOE TT0JIe. DIeKTpuIeckuii 3apsia. 3akod Kymona.

2 HanpsikeHHOCTB AIeKTPOCTaTHUECKOTO TS, [IpUHINT CyTIeprio3uIIHy.

3 [Totox BekTopa . Teopema I'aycca.

4 [ToreHManbHOCTH 3IEKTPOCTATUIECKOTO MOJIsl. Teopema 0 LMPKYIALUH.

5 CBsI3b MEXY HAIIPSKEHHOCTBHIO M TOTEHIMATIOM.

6 I'eomeTpuyeckoe onvcanue moys. CuitoBble TMHANA. DKBUIIOTEHINAIBHBIE TIOBEPXHOCTH.
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JlaGopaTtopHas pabota Ne24

1 OnekTpudeckuii ToK. ILTOTHOCTE ToKa. YpaBHEHNE HEMTPEPHIBHOCTH.

2 3akon Oma U1t ogHOpOogHOrO ydacTka nenu. ConpoTuBieHue NpoBogHUKa. CoeTuHEHHE COMpPOTHB-
JICHUH.

3 3akoH OMa a1 HeomHOpoaHOro yyactka uenu. Ctoponnue cuibl. DJ(C.

4 [Ipasuna Kupxrodga.

5 OnektpoeMkocTb. KoHIeHCaTOph! (BUIBI, YCTPOHCTBO, COEAHMHEHNE)

Jlaboparophas padota Ne27, 28

1 HcTounnkn MarHuTHOTO nojsi. MarHuTHOE MOJIe ABMXKYILETOCS 3apsa U IPOBOJHUKA € TO-KOM. 3aKOH
Bbuo-Cagapa.

2 [ToTok ¥ HMPKyAAUS BEKTOpa MHAYKLHMK MarHUTHOTO nosid. Teopema ['aycca u Teopema o IIUPKYIIs-
UH.

3 Cuna JlopeHua. [IBuxeHue 3apsKeHHOM YaCTUIBI B MATHUTHOM IIOJIE.

4 [IpoBogHMKH ¢ TOKOM B MarHuTHOM moje. Cuna Amrepa.

5 3akoH snekTpoMaruuTHOM nHIyKInKu Papanes. [Ipaswio Jlenma.

6 SBnenue camounaykund. MTHAYKTUBHOCTD. COJICHOUI.

7 OHeprus KOHTypa ¢ TOKOM U MarHUTHOTO MOJIS.

8 Bo3HukHOBeHue 3ekTpudeckux konedanuii. KonebareapHbINH KOHTYP.

9 [lepemennsIit anexkTpuyeckuii Tok. Konaencarop, katymka MHIYKTUBHOCTH, PE3UCTOP B LIEMH MeEpe-
MEHHOI'0 TOKa. AKTHBHOE, PEAKTUBHOE U MOJIHOE CONPOTUBIICHHS LIEIH.

10 Pe3onaHc TOKOB W HaIPsHKEHUH.

11 IIpuHuune! paguonepenayn.

12 OnekxTpomarauTHoe nojie. Cucrema ypaBHeHU MakcBesia.

Jlaboparophas padota Ne32

DJIeKTpOMAarHUTHBIC BOJHBI U UX mapameTpsl. [1Ikana 3JeKTpOMarHuTHBIX BOJIH.
KOFepeHTHOCTI) 1 MOHOXPOMAaTUYHOCTH CBETOBLIX BOJIH.

WnTepdepennns cBera OT IBYX TOUYEHYHBIX HCTOYHHUKOB.

Hutepdepenins cBeta OT MI0CKONapaieIbHON MIaCTHHKH.

Wutepdepenins cBera OT IIACTHHKY nepeMeHHol TonmuHbl. Konbiia HeroToHa.

OB wWwN -
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6 [Ipumenenune naTepdepeHINH CBETA.

JlaGopaTtopHas pabota Ne34

1 SAsnenne gudpaknun. OcobeHHOCTh AU paKkuuu cBeTOBBIX BONH. Judpakuus dpenens u OpayHro-
depa.

2 IIpunuun IN'oitrenca-Openens. YnpouieHue BBIYUCICHUNA ¢ TOMOILBIO BEKTOPHOM IUarpaMm-Mal.

3 Hudpaxnus Openens Ha KpyriioM oTBepcTui. 30HbI DpeHens.

4 Hudpaxnus Opaynrodepa Ha y3K0H NPIMONIMHEHHON MIeNU. Y CIOBUSI MaKCUMyMa ¥ MUHU-MyMa. 3a-
BUCHMOCTb HHTEHCHBHOCTH CBETA OT yIia AU(PaKLUH.

5 Hudpaxnronnas pemerka. OCHOBHBIC XapaKTEPUCTUKU AU(DPAKIIMOHHONW PEIIETKU. Y CIIOBHUS TJIABHBIX
MaKCUMyMOB 1 MUHIMYMOB H JJOOaBOYHBIX MUHUMYMOB.

6 Judpakums Ha TpexMepHOH perieTku. Y paBHeHHe Bynbsda-bperros.

Jlaboparophas padora Ne35

[Honsipusanus ceera. EcTecTBEHHBIN U NOJISPU30BAHHBIN CBET.

[Monstpuzarus cBeTa Ipu OTPaKESHUU U TIpeTIoMIIeHHnd. 3akoH bprocTepa.

[BoitHoe myuemnpenomieHne. CBOMCTBA OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JTyUEH .
[MonspuzaTops! (BUABI, yCTPOWCTBO, HA3HAYCHHE).

3akoH Maimoca. AHanu3 MOJIIPU30BAHHOIO CBETA.

OnTudecKky akTUBHBIC BEIIECTBA. Bpalienne miocKoCcTy MOJIIPU3AIAH CBETA.

OO WNPE

JlaGoparopnast pabota Ne36, Ne41, Ned?2
BoutHOBEIE 1 KOPIYCKYJISIpHBIE CBOMCTBA CBETA.
Hasnenue, uMmmysibe, Macca GhoToHa. CBA3b S3HEPTUH U UMITYJIbCA PEIATUBUCTCKON YaCTH-1IBI.
I'nmotesa Ilnanka. M3nydyenne AUT.
dotoaddext. Buabt horoaddekra u Teopust BHenTHETO PoTodddexTa. PenstuBucTekuii hporoddhdexT.
Db dexr Komnrona. TopMo3HOE PEHTTE€HOBCKOE U3ITy4YEHUE.
Hmuna Bonasl debpoitns. [Ipunnun HeonpeaenenHocrteii [ eiizendepra.
y-(QYHKIHS U ee CBOWCTBA.
Ypasuenue llpeauarepa (BpeMEeHHOE U CcTallMOHApHOE). JIBIKeHHe CBOOOTHOM YaCTHITHI.
YacTtuua B NOTeHIUATILHOH siMe (0€CKOHEYHOH M KOHEUHOM).

0 KBanToBBI rapMoHnyeckuid ocuyiaTop. TyHHeIbHbIA 3G eKT.

P OoO~NO O, WN B




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
JlaGopaTtopHast pabota Ne44
1 Kax npoucxoaut hopMupoBaHre SHEPTETHUCCKUX 30H B TBEPAOM Telie? XapaKTepUCTHKA KaXXIoH 30-
HBI.
2 CrpoeHre NpOBOIHUKOB, TIOJYIPOBOIHUKOB U TUICKTPUKOB C TOUKH 3PEHUS 30HHON TE€O-PHU.
3 [IpoBoaMMOCTb COOCTBEHHBIX M IPUMECHBIX OITYIIPOBOIHUKOB.
4 Pacnpenenenus @epmu-upaka, boze-Oitamreiina, Makcpema-bonsumana. Dueprus Gep-mu.
5 Bripaxkenue 3aBUCMOCTH COIPOTUBIIEHHS OT TEMITEPATYypHI U1 TPOBOJIHUKOB U MOJIYIPO-BOAHUKOB.
6 SBneHus Ha rpaHHLE pa3zfena ABYX MOIYHNPOBOAHMKOB PasHOIro Tuna mpoBoaumoctu. [IpuHnun nei-
CTBUS M Ha3HaYeHHE JUOJa U TPHUO/A.
Jlaboparophas padorta NeS1, Ne53
1 CocTaB 1 XapaKTepUCTUKU aTOMHOTO s1pa. SaepHbIe CUIIBI.
2 Mopenu cTpoeHHs aTOMHBIX Si7ep.
3 OHeprus cBs3M sipa. Y aenbHas 3Heprust cBs3u. Jledext macchl.
4 EcrecTBeHHas M MCKYCCTBEHHAs! PaJMOAKTUBHOCTH. XapaKTepUCTUKA O-, [-, Y-u3mydeHud. DPdekr
Méccbayapa.
5 Knaccudukanus simepusix peakuuii. CoctaBHoe s1apo. DddexTuBHOE ceueHne. XapakTepHOE sIIEpHOE
BpeMS.
6 Peakuuu nenenus sapa. LlenHele sinepHble peakiuu. TepMosaepHble peakuuu. S nepHble peakTopsl.
7 Knaccudukanms snemeHTapHbIX yactuil. KocMudeckue Jyyu.
3HaTh OCHOBHBIE ompenencHus | [lepeyeHb TeopeTHYECKHX BONMPOCOB K IK3aMeHY:
Y TIOHSITHS TEOPUH DIICK- 1 Ouxnodasublii TpaHCHOPMATOP CO CTATBHBIM CEPACTHUKOM.
TPUYECKUX  Lenell  u 2 Tpexdasuble TpanchOpPMATOPLI: HA3HAYEHHE, KOHCTPYKIHS, PUHIIUIT JEHCTBUS, OCHOBHBIE DKCILITya-
SIEKTPOMArHUTHBIX TallMOHHBIE [TAPaAMETPBI.
YCTPOHCTB. 3 TlonyueHue BpaIIAIOMIErocss MATHUTHOTO MOJISL B TPpex(a3HOM [emH. DNEeKTPOTEXHHUKA U
4 AcMHXPOHHbIE IBUTAaTEIIM: HA3HAYCHNUE, KOHCTPYKIIHS, IPUHIIHI I€HCTBHS. JJIEKTPOHUKA
5 CnocoO0bl 1ycKa ¥ peryJIMpoOBaHus CKOPOCTH aCHHXPOHHBIX JBUraTeIEH.
JIBurarenu moCcTOsIHHOTO TOKA: Ha3HAYeHHE, KOHCTPYKIHS, CIOCOOBI BO30YX/I€HNS, OCHOBHBIE XapaKTEPHCTHKH.
YmeTs ONHCHIBATh 3JIEKTpUYE- Ilpumepnvie npakmuueckue 3a0aHUs O IKIAMEHA:

CKO€ COCTOSHHUE LIENed U

1. Jano: Uy,,,=220 B, Uy,0,=127 B, S,,,=1100 BA.
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3NEKTPOMAarHUTHBIX
YCTPOMCTB.

OnpenenuTh HOMUHAIBHBIC TOKU TIEPBUYHON U BTOPUYHON 0OMOTOK TpaHc(opmaropa u ko3¢d-
¢unmenT Tpancpopmaruu K.
[Touemy HOMHHAIBHBIE TOKH HE PABHBI IO BEJIMUHHE?
2. Onnohasuelil TpanchopMaTOp HOMUHANBHON MOIITHOCTEEO SHOM=600 KBA BKJIFOUEH B CETh C HaMpsKe-
HueM Uy,,,,=10 000 B. Hanpspkenre Ha 3axuMax BTOpUYHON 00MOTKH U, =400 B. Onpenenuts yucio
BUTKOB nepBUYHON 00MoTKH W1 1 ko3 durmeHT Tpancdopmanuu K, eciim 4ucio BUTKOB BTOPUYHOM 00-
motku W,=25.
3. Bo BropuuHoii o0MoTKe Tpancopmaropa HaBoautcs DJIC E,=100 B ¢ wacroroii =50 I'.
Omnpenemuts SJC E,, ecnun aMInTya HanpspDKEHAS HA TIEPBUYHON 0OMOTKE HE H3MEHHTCS, a
yactoTa Bo3pacteT a0 400 I'n?
4. Tpanchopmarop UMeET ClieAytonue naHHbie: S,,,—10 000 BA, P¢=200 BT, P,.=400 Bt. Onpenenuts
KII/J] rpancdopmaropa mpu cos¢=0,8 u p=0,5.
5.iBUrarenp MOCTOSTHHOTO TOKA MapajlIeIbHOTO BO30YK/ICHUS MMEET MaclopTHBIC AaHHbIe: Pron=10 kBT,
UHOM:220 B, I;[HOMZSO A, nH0M=1OOO 06/MI/IH, Rﬂ:0,4 Om.
OnpenenuTs 9acTOTy BpAIICHUS SKOPS JBUTATEINS MTPH UACATFHOM XOJIOCTOM XOJIE.
6. JIBuraTeib OCTOSIHHOTO TOKa HE3aBUCHUMOI'0 BO30YXICHUSI UMEET HOMUHAJIBbHBIC TaHHbIE: Pyoym=255 kBT,
Unom=440 B, lguom=140 A, Rg=0,1 Om.
Onpenennts npoTuBo - /IC U 27EKTPOMarHUTHYO MOIIIHOCTb ABUTaTEIs.
7. IBUrateb MOCTOSHHOI'O TOKA MapajlieIbHOIO BO30YK/ICHHS UMEET HOMUHAIIbHBIC AaHHbIC: Pron=10 000
BT, Ugom=220 B, lgyom=55 A,
NHom=1000 06/MuH, Rg=0,4 OM, Rg=44 Om.
Onpenenute KIIJ] 1 1 MOMEHT BpallieHUs IBUTaTENs.
8. JIuraTeins napajuieIbHOTO BO30YKISHUS UMEET HOMUHANIbHBIC AaHHbIC: Pyom=1,5 kBT, Uyom=110 B,
liom=18 A, Nom=3000 06/MuH, Rg=104 OmMm, Rg=0,47 OmM.
Onpenenuts npotuBo — IJIC nBuratenss * HOMUHAIBHBIA MOMEHT Ha Bally.
9. HomuHabHBIE TaHHBIC ABUraTells napamuienbHoro Bo30yxaeHus: Uyon=110 B, lyom=14 A, Pyom=1,5 kBT,
Rg=0,50M, Rg=220 Owm.
Omnpenenuts npotuso — 3JC npu Harpyske paBHOH lg=1,51h0m.
10. Tpexda3Hblif aCHHXPOHHBIN IBUTATENb UIMEET HOMUHAJILHBIE JAHHBIE:
Prom=10 kBt, Unom=220/380 B, nHomM=950 06/mMun, n=85%, cose=0,681.
Onpenenuts HOMUHAIBHYEO MOIITHOCTD IMTOTPEOJICHUS SHEPTUU U3 CETH M1 MOMEHT Ha BaJTy JIBU-
raTells, €I 0OOMOTKA CTaTopa COSAMHEHA «3BE3I0M.
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OnpenenuTh HOMUHAJIBHYEO MOIIHOCTH MOTPEOJICHUS SHEPTUU U3 CETH U MOJIHBIC TIOTEPU SHEPTUU B JIBUTA-
Tene, ecnu: pHoM=4,5 kBT, k.1.a1. 1=90%.
12 MakcumanbsHbIi MOMEHT acuHXpoHHOT0 Asurarens 13Hm npu Ul=U1lnomM. YUemy oH paBeH mpu
U1=0,8Unom, eciiu R2=const?
Bnanets METOJAaMU aHalIu3a IMpo-
Ilepeyenb TeM 1a00paTOPHBIX padoT :
CTBIX QJICKTPUUCCKUX
N 1.MccnenoBanue onHogasHoro TpanchopmarTopa;
nerne, HaBbIKAMH H3Me- .
2.UccnenoBanue nBUTaTENeH MOCTOSHHOTO TOKA;
peHuA QJICKTPUUCCKUX o
3.HccnenoBanue aCHHXPOHHBIX JBUTATENEH ¢ (ha3HBIM POTOPOM
BCINYHHBI.
3HaTh METO/JIbI pacyeTa Ha- 5 cemecmp

IPSHKEHHO-
nedhopMUPOBAHHOTO CO-
CTOsIHUsA METaJlla, K-
HEMaTHYECKUX U CHJIIO-
BBIX XapaKTEPUCTUK
nporieccoB OM/]

Hepeueub meopemuiuecKux 60npoco6 K IK3ameny:

1.  BiwusHHe MeXaHHYECKOW cXxeMbl qe(OpMaIiH Ha IUIACTHYHOCTD 1e()OPMHUPYEMOTr0O METAIIIA.

2. OxapaktepusyiiTe yciaoBusi 00pa30BaHMsl pa3IMYHBIX BapUaHTOB SMIOP KOHTAKTHBIX HANPSDKEHUN MPU
ocazke (0T KakuxX (PaKTOPOB U KaK 3aBUCHUT NMPOTSHKEHHOCTh 30H CKOJIBKEHUSI, TOPMOKEHUS U PUIIHIIA-
HUsA?).

3. ®deHnomeHoNOTUYECKass ~ Teopus — paspymieHuss  metaimia mo  BUJIL KomMoropomy.  Jlmarpamma
TUTACTUYHOCTH.

4. DKcIepuMeHTaNbHBIE METOJIbl MCCIICAOBAHMS HAIPSHKEHHO-IC(OPMUPOBAHHOTO COCTOSHUS MeTaiia B
nporeccax OM/I.

5. WHxeHepHBIA METOJl ONpelesIeH!s] KOHTaKTHBIX HaNpsDKEHUH NMPH OCagKe MOJOCHl HeorpaHWYEHHOU
JUTAHBI.

6. OHepreTu4ecKoe yCIOBHe MIIACTHYHOCTH.

7.  BiusHHE MEXaHHYECKOM CXeMbI lehOpMaIMK Ha yCUIHe AepOPMUPOBAHUS METAIIIA.

8. OCOOCHHOCTH METOJIOB MCCieIoBaHus: (hOTOYNPYrocTH, (OTOIIACTUIHOCTH, ONTHYECKH YYBCTBUTEIh-
HBIX TOKPBITUH.

9. Oxapakrepusyiite cienyronye (akTopbl, BIUSIONIME HA TUIACTHYECKHE CBONCTBA METAJUIOB: XHMHYE-
CKHUH cocTaB, MUKPO- U MaKpOCTPYKTYPa, Pa30BbIi COCTaB.

10. ®akropsl, BIHUSAIONINE HA BETMIUHY KOHTAKTHOTO TPEHHUSL.

11. Tpocnemure KHHETHKY TIpoIiecca 1ehOPMUPOBAHKS M PA3PYIICHHS METAIIIA.

12.  Onpenenenus HANPHKEHHO-1E(HOPMUPOBAHHOTO COCTOSHUS METOOM M3MEPEHHUS TBEPAOCTH.

13. Cnoco6sl yripovHeH s MeTalIa.

Teopust 06paboTku
METAJUIOB JIaBJICHUEM|
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14. Oxapakrepusyiite popMO0Opa30BaHUE METAIUTHYECKOTO MOPOIIKA METOJIOM MPECCOBAHMS M CIICKAHHS.

6 cemecmp
Ilepeuens meopemuueckux 60nPOCo8 K IK3AMeEHy:
1. I'eomerpuyeckuii ouar aedopmanuu u ero napamerpbl (/lJMHA KOHTaKTHOW MOBEPXHOCTH.

JnuHa reomerpudeckoro ovara aedopmMaruu. Yron 3axsata. CpeHUe 3HAYCHUST TONIIUHBI U IIUPHHBI 110~
JIOCHI B o4are feopMariui. XapakTepucTHKH (popMbl odara nedopMariim)

2. I'eomerpust ouara nedopManyy ¢ y4eToM CIUTIomMBaHus BaukoB (PakTuyeckas Gopma THHUH
KOHTakTa. TeopeTuueckas cxema oyara aedopMaluy ¢ y4eTOM CIUTIOLIMBAaHUS BajKoB. BennunHa paauaib-
HOTrO CkaTusl Banka. JliauHa ovara gedopManuy ¢ y4eToM CIUIIOIIMBAHMS Balka. YTOJ 3axXBaTa C Y4ETOM
crutronuBanus Bajka. [IpoGnema nmiuactuueckoro 00xaTus MOJIOCH IPU XOJIOAHOM MPOKATKE)

3. [Inomane KoHTaKTHOM MoBepxHOCTH (PacueT miomany KOHTaKTa Mpy MPOKATKE MOJIOCH! Mps-
MOYTOJIBHOTO CEUEHHs] B HIIMHIPUUYECKUX BalKaxX. MeTox MpUBEACHHON MOIOCkl. MeTon COOTBETCTBEHHOM
TTOJIOCHI)

4. Pacuer omepekeHust U ero U3MEHEHHE B CBSI3U C YCIOBHIMU MpokaTku (Teoperndeckoe omnpe-
JIeNIeHre OTepeXeHHsI IPU MpOKaTKe Ha INagKoil 6ouke. BinsHue Ha onepekeHne quamerpa Baika. Bins-
HHE 00XaTusl Ha onepekeHue. BnusHue HaTsDKEHHWS Ha olepekeHue. SIBIeHue NpWIMNaHus NPy MPOKaTKe.
CooTHOIIEHNE MEXAY CKOPOCTSMH BaJIKOB U MOJIOCHI ITPY HAJIMYUH 30HBI IPWIINNIAHYsL. BiusHue npununanust
Ha (hOpMY KPHTHYECKOTO CCUCHHS)

Teopernueckoe onpeaeaeHne cBOOOIHOTO YIIUPEHUS

5. ITonsiTe 00 SHEPTOCHUIIOBBIX MapaMeTpax MPOKaTKH (DHEProCHIIOBHIE MAapaMeTphl B CUCTEME
«Bajku-nosocay. Harpyska Ha nBurareiis npuBoja 4epes MEeCTEPEHHYIO KIIETh)
6. Ycunue npokaTKu u cpefHee KoHTakTHOe nasieHue ([ToHATHS 00 ycuiuy TMpOKAaTKH U cpej-

HEM KOHTAaKTHOM JaBleHUH. CBsI3b YCHIIHSI POKATKU M CPEAHETO KOHTAKTHOTO JABJICHUS C KOHTAaKTHBIMH Ha-
TIPSKEHUSMU)

7. Pacyer cpeagnero KoHTakTHOTO fAaBieHus (PaKkTOpHl KOHTAKTHOTO JaBieHus. BrusHus mmpu-
HBI TOJIOCHI Ha CpEelHEe KOHTAKTHOE JaBiieHUE. BiusHMe BHEIIHMX 30H Ha CpeIHEE KOHTAKTHOE JABIICHUE.
Bnnsinue HaTsbkeHUs Ha cpefiHee KOHTaKTHOE JaBlIeHUE. BiMsHNE KOHTaKTHOTO TPEHUS HA CpEeHEE KOHTAKT-
Hoe naBieHus. OcoOEHHOCTH pacueTa CpeJIHEro KOHTAKTHOI'O JIaBJIEHHs U YCUIIMS XOJIOJHOM JIMCTOBOM Ipo-
kaTku. OcoOeHHOCTH pacyeTa K03 PUIMEeHTa HAPSHKEHHOTO COCTOSIHUS IPH ITPOKATKE B KaIuOpax)

8. Pacuer momenrta npokatku (MoMeHT nedopManuu Kak MOMEHT CHJI KOHTaKTHOTO TPEHHSI.
MomeHT nedopMalii KaKk MOMEHT YCHIIUSI TPOKATKUA. 3aKOHOMEPHOCTH M3MEHEHHs KO3 UIMeHTa rieya.
MOMEHT IPOKATKHU C HATSKEHHUEM).
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VYMmeTh COCTaBJISAITb MaTEMaTH- 5 cemecmp

YecKoe OIUCaHHe ISt Ilpumepnvie npaxmuueckue 3a0aHus 015 IKIAMEHA:

pacdera  aedopMariuid, 3anummre ypaBHEHHE IUIACTUYHOCTH METalla IJii YCIOBUU JIMHEHHOTO HAIMPSKEHHOTO COCTOSHUS,

CKopocTei nedopma- TJIOCKOTO HANPSDKEHHOTO COCTOSHUS, 00bEMHOTO HANPSYKEHHOTO COCTOSIHUSL.

UWWA, HAOpsDKCHHUM, KH-
HEMaTUYECKUX XapakKTe-
PUCTUK JIBUKEHUS Me-
Tajula U HHCTPYMEHTA,
CWIOBBIX  IApaMeTPOB
JUJISL pa3JIMYHbIX Mpolec-
coB OM/I;

OIICHUBATh MpaBUIb-
HOCTh  HCIIOJIB30BaHUSA
TUIIOTE3, JIONYIIEHU
IpU COCTABJICHUM MaTe-
MaTHYSCKOr0 OITMCAHUS;
JleNlaTh TPOTHO3 pas3py-
IIeHns B Tpoleccax 00-
pabOTKM METaJJIOB JaB-
JICHHUEM,;

paccauteiBath  aedop-
Mallud W HaOpsKEHUs,
CHJIBI, paboOTy W MOII-
HOCTb IUIACTHYICCKOM
nedopMmali ¢ MpUMe-
"HenneMm DBM

Bripasure rpaHHYHbBIE YCIOBHS IUTACTHYECKOTO COCTOSIHHSI METajula 4epe3 COOTHOIICHHE CKOPOCTEH
Pa3BUTHUS U 3aJICUNBAHUS MHUKPOJICPEKTOB.

3anumuTe U MOsSCHUTE OpPMYIy ISl ONpeesieHUs COMPOTHRIICHUST MeTala IIacTHUecKon aedopma-
IIUU METOJIOM TePMOMEXaHNIECKIX KO3 PHUIIMEHTOB.

3anummTe ypaBHEHHS CBSA3M MEXKIy HANPSHKCHUSIMU U JedopManusIMu st 001acTh ynpyroi aedopma-
WY, JUIs 00JIaCTH TUIACTUYECKON aedopManuu.

3anummTe ypaBHEHHS CBSA3M MEXKIy HANPSHKCHUSIMU U JedopManusIMu st 001acTh ynpyroi aedopma-
IIUH, JUTSE 00JIACTH yIIPYToi AeOpMaIivH.

3anummnTe ypaBHEHHS CBS3U MEX]Y HANPSHKEHUSIMH U AieopMarisiMu Juisi 00JIacTu yrpyroit nedopma-
IUH, 17151 00J1aCTH YIPYTro-TIacTUIecKor aedopmanmu.

6 cemecTp
Ipumepnvie npakmuyeckue 3a0anusn 011 IK3AMeHa

1. Banmmure 1 060CHYITE yCIIOBHE €CTECTBEHHOrO HadaabHOTO 3axBara (EcTecTBeHHBII 3aXBaT MPSIMOYTOJIb-

HOJ TOJIOCHI TJIaJIKUMK BalkaMd. ECTECTBeHHbIH 3axBaT B KaluOpax MpPH MEpPBOHAYATIBHOM KOHTAKTE IO
BEPTUKAIBHOU ocH KanmbOpa. O000IIeHHOE YCIOBHE HAUYILHOTO 3aXBaTa)

. 3anumuTe 1 000CHYHTE YCIOBHE 3aXBaTa MK yCTaHOBUBIIEMc Mpoliecce (Cxema cuil Mpu yCTaHOBHUBIIEM-

csl polecce. YpaBHEHHE PaBHOBECHS IOJIOCHI M BEJIMUMHA HEHTpanbHOro yria. MakcHUManbHBIA BO3MOX-
HBIH yroJi 3axBaTa IPH YCTaHOBUBIIEMCS MTPOIIECCE)

. 3anummmuTe u 000CHYHTE COOTHOIIEHHE CKOPOCTEH MeTalljla M BaJIKOB B Pa3UYHBIX 30HAX odara aedopma-

muu (Onepexenne u ero uaeHTudukanus. COOTHOIICHHE MEXIY CKOPOCTSIMH BAJIKOB M TOJIOCHI B OYare
nedopmarum)

. BeiBemute muddepennuansHoe ypaBHEHHE HOPMAaIbHBIX KOHTAKTHBIX HanpshkeHuH (DieMeHTapHbIH 00beM

oyara neopMaliy U BO3AEHCTBHUA Ha Hero. [IpoosibHble CHIIbI, MIPUIIOKEHHBIE K AJIEMEHTY o4ara Jedop-
Marmu. JuddepeHnuanbHoe ypaBHEHHWE paBHOBECHS OJJIeMEeHTa odvara Jedopmanuu. PerieHue
nddepeHInaTFHOTO YpaBHEHHS PaBHOBECHS dJIeMeHTa ovara Jieopmarui. YpaBaenue Kapmana)

5.Bocnponsseaute perienne ypasuenus Kapmana AWM. LenukoBeiM (PacuetHas cxema u jomyiienust A.M.
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HenukoBa. I'paHuuHbIE YCIOBUS M MOCTOSIHHBIE WHTETPUPOBAHUS. YPaBHEHHS KOHTAKTHBIX NABJICHUH MO
A . llennkoBy)

Brnanets HaBBIKAMH  CaMOCTOSI- 5 cemecmp

TEIBPHO  MpPHOOpETaTH, 3adanusn Ha peuwienue 3a0a4 u3 npogeccuoHanIbHON odaacmu:

ycBanpath M HPUMCHATH 1. Onpenenurs ycunue nedopMaluu Py XOJIOAHOM IPOKATKE JIUCTA.

SHaHW JUDL aHaiMsa N 2. Omnpenenuts ycunue aeopMaIiH IPH rOpsel MPOKATKe JHCTA.

00T ACHEHHS 3aKOHO- 3. On (bopMarmu mpu COPTOBOM MPOKATK

. penenuth ycunue aedopmair PH COPTOBOM IIPOKATKE.

r;lf;l;)ci;gi?ptﬁiz: 4. OmpenenuTs ycunue aeGpopMaIiy MpH BOJIOYECHAH TIPOBOJIOKH.

MATHKH JIBYDKCHHSA Me- 5. OmpenenuTs ycunue aeopMariy Mpu MPeCCOBAHUH KPYTIIOTO TPOQHIISL.

TalJla U HHCTPYMEHTA, 6 cemecnp

BOSHUKHOBCHHS H pac- 3adanua na peuwienue 3a0a4 u3 nPogeccuonanIbHoIl odaacmu:

Npe/IeNenHs HArPY30K B 1. Onpenenuts napamerps! odara nehOpMaIi IIPH 33aHHBIX YCIOBHAX MPOKATKH.

ouare nedopMalMu B 2. Onpenenuts KO3GGHUIMEHT BHITSKKH TIPU 33/IaHHBIX YCIOBHAX MPOKATKH.

PasIMYHBIX  IpOLECCax 3. OmpeieuTh CKOPOCTh BAIIKOB, KOTOPas 00eCTeynT TpeOyeMyt0 CKOPOCTh MOJIOCHI IIPH 33IaHHBIX YCIIOBHSI.

OM/] 4. OnpenenauTts CKOPOCTh MOJIOCH NP 33JJAHHOW CKOPOCTH BaJIKOB.
3HaTh 1. Todeunsie W HWHTEP- Bnanenue (3Hanue):

BaJIbHBIE OLCHKH (Xa-
PaKTEpPUCTUKH) CITydaid-
HOM BEJIMYMHBI.

2. AIropuTt™m npeaBapu-
TeIbHONH 00pabOTKH BHI-
OOpKHM U KpHUTEpHH €€
OJITHOPOZHOCTH.

3. OcobeHHOCTH U Me-
TOAWKY MOCTPOEHUS BHI-
OopodHOTO pacmpenene-
HUS KaK JUCKPETHOM,
TaKk W  HENPEPBIBHOMN
CITy4alHBIX BEJIMYUH.

4. AnropuTMmbl OIHO- U
JIBYX(AKTOPHOIO  JIUC-

—1. Lenu u 3a1aun 00pabOTKH 1 aHAIHM3a TEXHOJIOTUIECKON HHPOPMAIIH
—2. XapakTepucTUKHU CIy4ailHOH BETMYMHBI M UX BBIOOPOYHBIC OLEHKH
—3. MeToauKu IUCIEPCUOHHOT0, KOPPEALMOHHOIO U PErpECCHOHHOTO aHAJIN3A.

O0paboTka 1 aHau3
TEXHOJOTHYECKON
uHpopMauu
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MIEPCUOHHOTO aHATN3a.
5. ANTOpPUTMBI TTAPHOTO
u MHOECTBEHHOTO
KOPPENSIMOHHOTO aHa-
JU3a, KPUTECPUH 3HAYH-
MocTd K03 (PHUIIEeHTOB
KOPPETSIHH.

6. ANTOPUTMBI MApPHOTO
U MHOXECTBEHHOTO per-
PECCHOHHOTO  aHaJu3a,
KPUTEPUU OLICHKH YpaB-
HEHUU PErpeccuu.

7. Ha3zHaueHue u o0co-
OCHHOCTH TPUMEHEHHS
WHCTPYMEHTOB aHaJIn3a
JAHHBIX W COOTBETCT-
BYIOIIUX (DYHKIMH 3JIeK-
TPOHHBIX Tabmu MS-
Excel mist permenust 3a-
Jla4 00pabOTKH U aHAIH-
3a TEXHOJOTUYECKOMN
UHPOPMAITUH.

VYmeTh

1. PaccunteiBaTh Xapak-
TEPUCTUKHA  CITy9alHBIX
BEITMYHNH.

2. llpou3BomuTs MpoO-
BEPKY  OJHOPOJHOCTH
BBEIOOPKH.

3. Hcnonp30BaTh ImIOT-
HOCTh W (PYHKIIUIO BBI-
00opouHOro pacmpenese-
HAS JUIS  OICHUBAHUS

JlaGopaTopHble 3aHATUS:
- - Jlabopatopnas padota Nel. O6paboTka 1 aHaTU3 BHIOOPKH.

JlaGoparopnas padota Ne2. [TocTpoeHue BHIOOPOYHOIO paCIIPEICIICHUSI.
JlaGopatopHas padoTta Ne3. KoppesiinoHHbIN aHaIN3.

JlaGopatopnas pabota Ned. [TapHbIif perpecCHOHHBIN aHAJH3.
JlaboparopHas pabora Ne5. MHOKECTBEHHBIH perpecCHOHHBIN aHaH3.
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pe3yabpTaToB  (YHKLMO-
HUPOBAaHUSI  UCCIENye-
MOT0 00BEKTA.

4. Hcnonb3oBaTh Iuc-
MEPCUOHHBIA U perpec-
CHOHHBIM aHanmu3 Ul
BBISIBJICHUS ~ 3HAYHMBIX
CBA3EH MEXAy Cciydai-
HBIMHU BEJTMYMHAMU.

5. Hcnonw3oBath mnap-
HBIA 1 MHOKECTBEHHBIN
PErpECCUOHHBIN  aHAIN3
JUIST OTOOpaKeHUST 3aBH-
CUMOCTEH  PEe3yJIbTaTOB
(YHKIIMOHUPOBAHUS
UCCIIEAYEeMOro 00BbeKTa
OT pas3IMYHBIX (aKTo-
pOB.

6. BwiOupare u npume-
HATb MHCTPYMEHTHI aHa-
JM3a JIaHHBIX M COOTBET-
CTBYIOIIIHE GbyHKIIN
JJIEKTPOHHBIX  TaOJIuUI]
MS-Excel mist pemenns
3aj1a4 00pabOTKU U aHa-
JM3a  TEXHOJIOTHYECKON
nHpOpMaLUH

Bnangets

1. Ilpuemamu u MeTo-
JaMH pacdeTra Xapakrte-
PUCTHK CIy4allHBIX Be-
JIMYHH.

2. llpuemamn W HaBBI-

3aganua
3aMaHud:

Ha

pelenue

3agav

3 npogeccuoHATLHON

obsacTm,

— Hcmons3oBaTh IMMOJIY4YCHHBIC 3HaHUA JJI FJIy6OKOFO aHaJIn3a MPOMBIIIJICHHBIX TaHHBIX

KOMILVIEKCHbBIE
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KaMH peIIeHUus 3aaady
0o0pabOTKM ¥ aHau3a
TEXHOJIOTUYECKOW  UH-
dbopmanuu B cpene
SJIEKTPOHHBIX  TaOJIHUIl
MS-Excel.

3. ParmmonanbHbIMH
IIpUEMaMU  IOCTPOCHUS
aNnropuTMOB  00pabOTKH
BEIOOPKH ¥ OIIpejernne-
HUSl KPUTEPUEB €€ OJI-
HOPOJIHOCTH

3HaTh

MeToabl  auddepeHiu-
QIBHOTO M HWHTErpalb-
HOTO HCUMCJICHU;

Teoputo  auddepeHiu-
ANTbHBIX YPaBHEHHIA;
teoputo  nuddepeHmu-

aJbHBIX YpPaBHEHUH Jid
MIOCTPOCHUSI U aHaju3a
MaTeMaTUYeCKHUX MOJIe-
el SBJIEHUM M TEXHO-
JIOTUYECKUX MPOLECCOB

Ilepeuens meopemuueckux 60npoCo8 K IKIAMEHY:

['unoTess! 0 CIUIOMIHOCTH MaTepHaia, OJHOPOIHOCTH U H30TPOIHOCTH MEXaHUYECKUX U (PU3NIECKUX
CBOICTB.

TenzopHoe mpeacTaBlIeHHe O TE€OMETPHUH JBM)KEHUS CIUTOIIHOM CPEIBL.

TeH30p HanpsHKEHUH, 1€BUATOP U IIAPOBOM TEH30P.

MHBapraHTHBIE XapaKTEPUCTUKU HANIPSDKEHUMN.

Tenzop nedopmanuii, 1eBUATOP U HIAPOBOM TEH30D.

Ten3zop ckopocreii nehopMaIum.

VHBapuaHTHBIE XapaKTEPUCTUKU AedOpMaLIny.

[lonsTHE TEH30PHOTO OIS,

. BexTops! 6a3uca.

10. DnemeHTapHbIit 00beM M MATEPHAIIbHAS YACTHUIIA.

11. Moxynu nedopmanuu pu MpoOU3BOILHOM HAPSKEHHO-1€(DOPMUPOBAHHOM COCTOSIHUH.
12. OcHOBHBIE PEOIOTUYECKUE MOJIEITH.

13. HTEHCHBHOCTH TEH30PA.

14. Topsinok HaxX0KAEHUsI TJIABHBIX KOMIIOHEHT TEH30Pa.

15. luddepentmanbupiii onepatop ['aMuabToHA.

16. [IapoBoii TEH30p U AEBHATOP.

17. TloHsiTrie rpaHUYHBIX YCIOBHIL.

=

CoNoaRWND

OCHOBBI MEXaHUKH
00pabOTKH METAIOB
JTaBJICHUEM
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18. YcrnoBue mIacTHYHOCTH MaKCUMAIIBHBIX KaCaTeNbHbIX HAMPSKEHHA.

19. Duepreruyeckoe yciIoBUE TIACTHIHOCTH.

20. MeTopl peleHus: KpaeBbIX 3a/1a4.

21. TpsiMoii METO/I pELICHNUS BAPUALMOHHBIX YPaBHEHHHA.

22. YacTHble CiTyvan HAPSHKCHHO-1e()OPMUPOBAHHOTO COCTOSHHUS METAILIA.

23. Kiiaccuueckuii METOJ1 pellieH sl BAPUALIMOHHBIX YPaBHEHUIA.

24. TlocTpoeHre BapHALMOHHBIX YPaBHEHHH 1e(OPMUPYEMBIX CPE/I.

25. BapualoHHbIi TIPUHIIAI ¥ ypaBHEeHHE KacTHIIbsIHO.

26. BapualidoHHbIN NPUHINI U ypaBHeHue JKypeHa.

27. BapualioHHbII TIPUHIIAIT ¥ ypaBHEHKE Jlarpamka.

28. HeoOXx0uMoOe yCIIOBHE SKCTPEMYMa B BAPUALMOHHOM UCYUCIIEHHUH.
VMmerb HOPUMEHSTh  KIIaccHUe-

ckue w™eronsl audde-
PEHIIMATFHOTO  MCYHC-
JeHus [UId  peLIeHus
IKCTpEeMaJbHBIX 3ajad, a
TaKke TNPHUOTIKEHHBIE
METO/bI, OCHOBaHHBIE Ha
anmnpoKCUMaluu  Heus-
BECTHBIX (YHKITHIA;

OLIEHUBATh NPaBUIIb-
HOCTb  HCIIOJIb30BaHUS
TUIIOTE3, JIONYIIEHU ]
MIPH COCTABJIEHUU Marte-
MaTH4ECKOI0 OIUCAaHMS;
WCTIONIb30BaTh IONYYEH-
HbIC 3HAHHS U YMCHUS B
JaJbHEHIIEM Uil TIpO-
€KTUPOBaHUSA U COBEP-
IIIEHCTBOBAHUSI  TEXHO-

Ilpumepnwie npaxmuueckue 3a0anusn 011 IK3AMeHA
1. TlocrpoeHwre TeH30pOB KOHEUHOI edopMariuu.
2. Onpenesenvie HaNPsHKEHUI HA 3aJaHHBIX [LIOMIAIKAX.
IMoctpoenue TeH30pOB AedopmManuii, CkopocTel aehopMalivii ¥ HANPSHKCHUN [T pa3IiYHbIX Cy4yacs Ha-
NPSHKEHHO-1e()OPMUPOBAHHOT'O COCTOSHHSL.
ITocTpoeHne MpoCThIX 1 KOMOMHUPOBAHHBIX PEOJIOTUIECKUX MOJEINEH ISl OIMCaHUsl CBOMCTB Pa3IMYHBIX
Cpell: — JMHEWHO-yIpyras cpea; — )KeCTKO-TIJIaCTHYEeCKasi cpefia; — JIMHEHHO-BsA3Kas cpena; — uaeaibHas
YOPYTO-TIJIaCTHYECKas Cpe/ia; — JIMHEHHO-YIIPOYHSIOMAsAC KECTKO-TUTACTUYECKas Cpefia; — YIpyro-Bs3Kue
cpenbl Maxkcgemna, @oiirra, KeiasBuna
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JIOTHYECKHX TPOIECCOB,;
paccuuThiBath  aedop-
Malud W HaOpsHKEHHS,
paboTy ¥  MOIIHOCTH
miacTudeckor  nedop-
MaruH

Bnanets

HaBBIKAMHU CaMOCTOSI-
TENBHO MpUoOpeTaTh,
yCBauBaTh U NPUMEHSTh
3HAHUS IS aHAITN3a U
00BSICHEHHS 3aKOHO-
MEPHOCTEH 1ehopMHUpO-
BaHUsI METaJuIa, MPH
OMJ;
BBIYUCITUTEIBHOM TeX-
HUKOM IIPU peLIEHUN
MIPUKJIATHBIX 327129 B
obactu mpodeccuo-
HaJbHOM JIESTCIILHOCTH,
CaMOCTOSITETTFHO TIPH-
MEHSTh, PaCIIUPSTh U
YLAyOJIATh 3HAHUS TS
MOCTAaHOBKHU M PEIICHHUS
HOBBIX 33/1a4 MEXaHUKHU
OM/I, nMKTYyeMBIX paz-
BUTHEM, C OJTHOU CTOPO-
HBI, MATEMAaTHYECKUX
METOJOB, a, C IPYroi,
nporieccoB OM/J]

3adanusa na pewienue 3a0ay u3 nPogeccuonanvbHoll odaacmu:
Omnpenenuts 1nois Ipu 0CAJKE 3arOTOBKHU.

OnpenennuTs o HapsHKEHUH MPU IPOKATKE JINCTA.
OnpenenuTs O HAMIPSHKEHUH PU BOJIOYEHUH MTPOBOJIOKH.

©0oNo

Onpenenuts Moisk HAPSHKEHUH TPH MPECCOBAHUM KPYTIIOTO TPOQHIISL.

3HaTh

OCHOBBI HH(OpPMAIMOH-
HBIX TEXHOJIOTH];
TEXHUYECKHE U  Tpo-

Teopernueckue BOIPOCHI:
1. TlousitHe «aHAIM3Y», KPUTEPHIA ONITUMAIBLHOCTH.
2. MEeTo/Ibl CTATUCTUYECKOH TIPOBEPKH TUIIOTES .

AHanu3 YUCIOBOU
uH(popManuu



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0

CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
KoMnemenyu | pe3yiomamsi 00yuenus Oyenounvie cpeocmea 006pazoeamenbHol
u npocpammbl
IpaMMHBIC cpeacTea 3. Yro Takoe 1eneBas QyHKIH.
peanusauuu  uHpOpMA- 4. TIoHATHSI TIOKATBHOTO ¥ TIIOOATBHOTO ONTHMYMa
IIMOHHBIX IPOLIECCOB
YmeTh paboTath ¢ COBpPEMEH- TIpakTUueckue 3agaHus:
HBIMH  [IPOrPaMMHBIMHU 1. Posb 1 MECTO MaTEMAaTHYECKON MOJIEITH.
CpeICTBaMH pacteTa 2. 3ananue orpaHWeHUIT (YCIOBHIT) BBeJeHHEM GapbepHOH, ITpadHOil (YHKIHH.
3. T'paduueckuii METO TMHEHHOTO IIPOrPAMMHUPOBAHHUSL.
4. Cosnmanue rpapuyecKux 00OBEKTOB Ha JIMCTaX M AHarpaMMax >JIeKTPOHHBIX Tabmui Excel.
5. Mero/pl HEMMHEHHOW ONTHMHU3AIAN
Bnagets MeTo/laMu aHanmm3a (u- [IpakTuueckue 3agaHus:
3UYECKUX  SIBJICHMH B 1. Ponb 1 MeCTO MaTEMAaTHYECKOI MOJIEITH IPH aHAITH3€ JaHHBI3 METAILTYPrHYECKHX MPOIIECCOB MPOIIEC-
TEXHUYECKUX YCTPOMCT- COB.
Bax M CHCTEMax 2. T'papuyeckuii METO TMHERHOTO TPOrPAMMHPOBAHHS.
3. CuMIUIEKC METO]] JIMHEHHOTO IPOrPaMMHUPOBAHUS]
3HaTh OCHOBBI Teopernueckue BOIPOCHI:
MH(OPMAIHOHHBIX 5. TIOHSATHS «CTATUCTHKA» M «AHAIN3», KPUTEPUI ONTHMAEHOCTH.
TEXHOJIOTHH; 6. MeTo/ibl CTATUCTUYECKOM IPOBEPKH THIIOTES .
TCXHUICCKHE H  IIPO- 7. Yto Takoe nenesast QyHKIUSL.
TPaMMHbIC cpeactsa 8. TIoHATHS JIOKATBHOTO U TII0OAIBHOTO ONITUMyMa
peanuzanuyd  UHpOpMa-
LIMOHHBIX IPOIIECCOB
YmeTs paboTaTh € COBpEMEH- [IpakTHueckue 3agaHus: MaTteMaTHueckas
HBIMH  [IPOTPaMMHBIMHU 6. PoJsib ¥ MECTO MaTEMaTHYECKON MOJIEIH. CTaTHUCTHKA B METaJl-
CpeICTBaMH pacHeTa 7. 3amaHue orpaHUYCHUIA (YCIIOBHIT) BBEICHUEM GapbepHOi, mTpadHON QyHKIHH. JTypruu
8. I'paduueckuii METO IMHEHHOTO IPOTPAMMUPOBAHHSI.
9. Cosnanue rpaduyeckux 0OBEKTOB HA JIMCTAX M AUAarpaMMax 3JIeKTPOHHbIX Tabmui Excel.
10. Metop! HETMHEIHHOM OTITHMU3AITAH
Brnanets MeToAaMu aHaiau3a Qu- IIpakTHueckue 3aganus:

3UYECKUX SBJICHUH B
TEXHUYECKUX YCTPOMCT-
BaX U CUCTEMAX

4. Poib 1 MECTO MATEMATHYECKOM MOJIENU [IPH aHAJIN3€E JIAHHBI3 METAIUTYPIHYECKHX TIPOLECCOB MPOIIEC-
COB.
5. T'paduyeckuii METOJ IMHEHHOTO TIPOrPAMMHUPOBAHHSL.



https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%B7%D0%B0

CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
6. CuMIuieKc METO| JIMHEHHOTO MPOrPaMMHPOBAHUSI
3HaTh COBpPEMCHHBIC CpEICTBA
aBTOMAaTHU3UPOBAHHOTO
TEOMETPHUYECKOTO  TIPO-
extupoBanusi (CAD), a
TAKKe CHCTEMBI ABTOMa- | 1 €opemuyeckue 60npocsL:
TH3ALMH  MHKCHEPHBIX 1. Kakwue coBpeMeHHBIE CpecTBa aBToMaTH3upoBanHOro npoekruposanus (CAD/CAE) Bbl 3Haete?
pacuéros (CAE); 2. Kaxwue THIIBI IPOEKTOB METAUTYPIrHYECKUX NPEANPHUITHN BbI 3HaeTe?
METOAMKY BHINONHeHHs | 3. KakoB oOIIuil MOPSIOK MPOSKTHPOBAHUS METAUTYPIHYCCKHX PEIIPUITUIA?
yepTexkedl miana u pas-| 4. Craamu NpOeKTHPOBAHUSI.
pe3a MpoKaTHOro 1exa ¢ | 5. Yto sABsieTcss OCHOBHOM 3a1a4eil TEXHUKO-3KOHOMHYECKOTO 000CHOBAaHHS IPOSKTUPOBAHUSI TPOKATHOTO
MIpUMECHEHHEM COBpeE- rexa? KakoB mopsok BEITIOTHEHHS TEXHUKO-9KOHOMHYECKOTO 000CHOBaHUS?
MEHHBIX CPEACTB aBTO-| 6. Yro Takoe TeXHHYECKHH MpoekT? UTo Takoe paboyast JOKyMEHTAIs?
MaTU3HPOBAHHOTO  I'€O-| 7, Kakue TpeOOBaHHs HPESABSBISIOTCS K CTPOUTENIBHOM MIomaake?
METPUHECKOTrO HPOCKTH- | 8 KaxoBa METOAMKA BBHINOIHEHHUS YEPTEKEH IUIaHa U Pa3pe3a MPOKATHOTO 1exa? OCHOBBI IPOEKTHPO-
posarus (CAD-cucrem);
[PHETTATEL - BaHMUs IIPOKATHBIX
MPOEKTHOM u paboueit [IeXOB
JOKYMEHTAlUU
Ymets COBEpILIEHCTBOBATh KOH-

CTPYKIIUIO U XapaKTepH-
CTUKH  00O0pyIOBaHUS
MPOKATHBIX  I[EXOB  C
MPUMEHEHUEM  COBpE-
MEHHBIX CPEICTB aBTO-
MaTHU3UPOBAHHOIO Teo-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Ttak-
K€ CHCTEM aBTOMAaTH3a-
MU WHXEHEPHBIX pac-
yéros (CAE)

Ipaxmuueckue 3a0anus:
BrInomHUTE YepTeku IU1aHa U pa3pesa MPOKATHOTO 1eXa ¢ MPUMEHEHHEM COBPEMEHHBIX CPEJICTB aBTOMATU3H-
poBaHHOTO reomeTpuueckoro npoekruposanus (CAD-cuctem).




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
Bnagets HaBBIKAMU  TMIPOEKTHPO- | [Ipakmuueckue 3a0aHus:

BaHUS M pacuera 00opy-
JIOBaHUS MPOKATHBIX
LEXOB B COOTBETCTBUH C
peann3yeMbIM TEXHOJIO-
TMYECKHUM IMTOTOKOM, Ha-
BBIKAMH  0OOCHOBaHUS
IIPOBEJIEHUST MEPOIpHUsI-
THA N[O PEKOHCTPYKLHMH
U MOJEpHH3aNUu 000-
pYXOBaHUs TPOKATHBIX
HeXoB € MNPUMEHCHUCM
COBPEMEHHBIX  CPEICTB
aBTOMATHU3UPOBAHHOTO
TE€OMETPHUYECKOTO  TIPO-
extupoBanusi (CAD), a
TaKXe CHCTEM aBTOMa-
TU3alluu NHXCHCPHBIX
pacuéroB (CAE)

BrIOpaTh TEXHONIOTHYECKYIO CXeMY MPOM3BOACTBA U THUI MIPOKATHOTO cTaHa. Pa3paboTaTh KOMIIOHOBKY
MPOKATHOTO I[eXa C MPUMEHEHNEM COBPEMEHHBIX CPEICTB aBTOMATH3MPOBAHHOTO F€OMETPHYECKOTO TIPOEKTH-
poBanust (CAD-cuctem). Onpenenuts NpOU3BOAUTENFHOCTh TPOKATHOTO cTaHa. OnpeaenuTs MPOU3BOACTBEH-
HYIO IPOTrpaMMy TPOKAaTHOTO IIexa.

3amaya Nel: Onpedenums pazmepsvl u Koauwecmso mpedyemuix cisabos, 00ecneyusaouux MaKCcuMaib-
HYI0 NPOU3BOOUMENLHOCTNb MOJICMOAUCM06020 cmarna 5000 u MuHumMansHsill pacxoousiti kodgduyuenm 1,087
npu u320mosieHuu napmuu aucmos oowum eecom 100 m u pasmepom aucmos 18x1750x12000 mm, ecau do-
NYCK HA 8eUYUHY 3aKa3za cocmaensem £5%.

3amaga Ne2: Paccuumamsv pazmepsvl X0I00UNbHUKA OJisL MOJCHMOIUCTIOB020 NPOKAMHO20 CMAHA CO
cpedneil npouszsooumenviocmoio 400 m/uac npu oxaaxcoenuu packamosg momwyunod h=27 mm, wupunoii
3000 mm u onunoit 52 m ¢ memnepamypul 11=1000°C 0o t,=100°C, ecau paccmosnue mexncoy packamamu Ha
xonoounvruke cocmasisem 300 mm, a epems oxaaxcoenust || onpedensemes no gpopmyne: 1 =280n(Igt;-1gty).

3amaua Ne3. Ompedenums HuUCiO 2UNLOMUHHBIX HOJCHUY Ol NOPE3KU PACKAMO8 pazmepamu
8x2000% 14500 mm na aucmol pazmepamu 8*x2000%6000 mm co ckxopocmwio 120 packamos 6 uac, eciu HOdHic-
Huysl moeym oeiramsv 12 pe3oe 6 munymy, obpesvb nepedne2o u 3a0He20 KOHYos cocmasisiem 2500 mm, epems
VCMAHOBKU packama nepeo pe3xoll pagHo 4 cex., 8pemsa nepemeljeHus packama 0Jisi 8bINOJHEHUS 00HO20 pe3d
Ppaeno 3 cex., uHmepaan mMexicdy nooauell packamos 0Js pesku paset 12 cex.

3anmaua Ned: Onpedenums Onurny npomedxcymournozo poaveanza LIICITI 2000, ecau 6 kauecmse ucxoo-
HOU 3a20MO08KU npumernsemcs cisao cewenuem 250%1850 mm u maccoii 30 m, a npokamxa 6 yepHo8ol epynne,
cocmosiyeti uz 6 kiemetl, 6edemcs ¢ eOUHUYHbIMU 0Oxcamusimu no 25%.

3agaua Ne5: [lpednooicumv meponpusmus 07 PeKOHCMPYKYUU WUPOKONOLOCHO20 CMAHA 20psyell
NPOKAMKU, eCliU 8 Kayecnee UCXOOHOU 3a20MO6KU NIAHUPYEMC UCNOIb308AMb CIA0bl MAKCUMATLHOU MACCOU
45 monn emecmo 30 mouH.

3agada Ne6: Onpedenumv mpebyemoe xoauwecmeo Kiemetl HenpepwvlgHou wucmosou epynnot LLICITI,
ecnu cKopocmv NPOKAMKY 8 nNepeotl kiemu cocmagnsem 1 m/c, a 6 nocreoneti — 15 m/c. Oboicamue 6 Kadxcoou
xkaemu cocmasasiem 30%, kouneunvie pazmepuvl nonocwl 2,0x1850 mm. Onpederums maccy pyiona, eciu 8pems
CMOMKU cOCMAgaem 00Ha MUHyma.

3agaga Ne7: Ompederums Oauny yuacmxa oxaadxcoenus LIICITI 2000, echu noaoca pazmepamu
2,0x1850 mm cmamwisaemcs 6 pynon maccoti 30 m 3a 00Hy MUHymy 0e3 YCKOpeHusi, a memnepamypa Havana
oxnascoenus cocmasisem 800 °C, memnepamypa xonya oxaaxcoenus 650 °C, ckopocmu oxnaxcdenus 25 °Cle.
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3HaThL

COBpPEMEHHBIE CpE/ICTBa
aBTOMATHU3UPOBAHHOTO
TE€OMETPUUYECKOI0  IIPO-
extupoBanusi (CAD), a
TaKXKe CUCTEMBl aBTOMa-
TU3aLUH  MHXCHEPHBIX
pacuéros (CAE);
METOAMKY BBIOTHECHUS
YepTekel IJIaHa U pas-
pe3a MpOKaTHOIo Lexa ¢
MPUMEHEHUEM  COBpe-
MEHHBIX CpPEICTB aBTO-
MaTH3UPOBAHHOTO T'€0-
METPUYECKOTO IMPOCKTH-
posanus (CAD-cucrem);
MPUHLMIIBI CO3JIaHHS
MPOEKTHOW u paboueit
JIOKYMEHTAIIUH

Teopemuueckue 60npocwi:

9. Kakue coBpeMeHHBIE CpeCTBAa aBTOMaTu3upoBanHoro npoektupoanus (CAD/CAE) Brbl 3naete?

10. Kakue THIIBI IPOEKTOB METAJUTYPIHYECKHX TIPEANPUSTHIA BBl 3HAETE?

11. KakoB o0mmii HopsA0K MPOEKTUPOBAHUS METAJLUTYPIUYECKUX TIPEATPHUSTHIA?

12. Craauu npoekTupoBaHus.

13. Yro sBisieTcss OCHOBHOI 3a/a4eii TEXHUKO-O9KOHOMHUYECKOTO 000CHOBAHHSI IPOCKTHPOBAHMUSI TPOKATHOTO
nexa? KakoB mOpsIIOK BBIOJIHEHHS TEXHUKO-3KOHOMHYECKOTO 000CHOBAHMS?

14. Yro takoe Texuuueckuit mpoekt? Yo Takoe paboyas JOKyMEHTAIHs?

15. Kakue TpeGoBaHus PEABABISAIOTCSA K CTPOMTEIBHOM IUIOIIAAKE?

16. KakoBa MeTOqMKa BHIOJIHEHHS YEPTEKEN IUIaHa U pa3pesa MPOKATHOIO Hexa?

VYmeTh

COBEpIIICHCTBOBATh KOH-
CTPYKIIHIO U XapaKTepu-
CTHKH  00OpYyJIOBaHUS
MPOKATHBIX  IIEXOB  C
MPUMEHEHUEM  COBpE-
MEHHBIX CpPEJCTB aBTO-
MaTHU3UPOBAHHOIO Teo-
METPHUYECKOTO MPOSKTH-
poanus (CAD), a Ttak-
KE CHCTEM aBTOMAaTh3a-
MU HMHXCHEPHBIX pac-

yéros (CAE)

IIpaxmuueckue 3a0anus:
BEITIONHUTG YepTeXH TUIaHa U pa3pe3a MPOKATHOTO IeXa ¢ IPUMEHEHHEM COBPEMEHHBIX CPEJICTB aBTOMATH3H-
poBaHHOTO reomeTpuueckoro npoekrtuposanus (CAD-cuctem).

Bnanets

HABBIKAMH  MPOEKTHPO-
BaHUsS M pacdera o0opy-

Ipaxmuueckue 3a0anus:
Br10paTh TEXHONIOTMYECKYIO CXeMY MPOM3BOACTBA M THUI MMPOKATHOTO cTaHa. PazpaboTaTh KOMIIOHOBKY

OCHOBBI IPOEKTUPO-
BaHUs 1[eXOB 00pa-
OOTKH METaJJIOB
JIaBJICHUEM
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JIOBaHHUS MPOKATHBIX
LEXOB B COOTBETCTBUH C
pean3yeMbIM TEXHOIO-
THYECKUM ITOTOKOM, Ha-
BBIKAMH  OOOCHOBaHUS
MPOBEICHUSI MEPOTIPHSI-
THA N[O PEKOHCTPYKLHH
U MOJAEpHH3AUUN 000-
PYJOBaHHsI MPOKATHBIX
IEXOB C MNPUMEHEHHUEM
COBPEMEHHBIX ~ CPEJICTB
aBTOMATHU3UPOBAHHOTO
TFEOMETPUUYECKOTO  TIPO-
extupoBanusi (CAD), a
TaKXKe CHCTEM aBTOMa-
TU3AIIMA  MHXCHEPHBIX
pacuéroB (CAE)

MPOKATHOTO IIeXa ¢ MPUMEHEHUEM COBPEMEHHBIX CPEICTB aBTOMaTH3HPOBAHHOTO T€OMETPUYECKOTO MPOECKTH-
poBanust (CAD-cuctem). OnpenenuTts NpOU3BOAUTENFHOCTh IPOKATHOTO cTaHa. OnpenenuTs NpOU3BOACTBEH-
HYIO IPOrpaMMy IPOKAaTHOIO IieXa.

3agaua Nel: Onpeodenumo pasmepbl u konuvecmeo mpebyemvix cisi008, 0becnevyusaruux MaKcumalb-
HYI0 NPOU3800UMENLHOCTHb MOJCMOAUCM 06020 cmarna 5000 u MuHuManbHwlll pacxoousiii kodgguyuenm 1,087
npu uzeomosieHuu napmuu aucmog oouum eecom 100 m u pasmepom aucmos 18x1750x12000 mm, ecru oo-
NYCK HA 8eIUYUHY 3aKaza cocmaeniem +5%.

3amaua Ne2: Paccuumamu pasmepvl XON00UNbHUKA OJisl MOICMONIUCIOB020 NPOKAMHO20 CHMAHA CO
cpeonetl npoussooumenvrocmoto 400 m/uac npu oxnadxcoenuu packamos monwunou h=27 mm, wupunoi
3000 mm u onunoii 52 m ¢ memnepamyput 11=1000°C 0o t,=100°C, ecru paccmosnue mexcoy packamamu Ha
xonoounvruxe cocmasisem 300 mm, a epems oxaazcoenus || onpedensemes no popmyne: |1 =280h(Igts-1gty).

3amaua Ne3. Onpederumv uucno unbOMuHHBIX HOXMCHUY OJiA NOPe3KU PacKkamos pasmepamu
8%2000%14500 mm na aucmol pazmepamu 8 *2000%6000 mm co ckopocmsio 120 packamos 6 uac, ecau HOdic-
Huysl moeym oeiramsv 12 pe3oe 6 munymy, obpesvb nepedHe2o u 3a0He20 KOHYos cocmasisiem 2500 mm, epems
YCMAHOBKU pacKama nepeo pe3kou pasHo 4 cex., 6pems nepemewjenus packama 0Jis 6blNOJIHEHUsl 00HO20 pesa
pasHo 3 cex., uUHmepsan mexicdy nooadell packamos 071s pesku paset 12 cex.

3anaua Ned: Onpeodenums onuny npomescymounozo porveanza LLICITI 2000, ecnu 6 kauecmee ucxoo-
HOU 3a20MOo8KU npumersiemcst ciib cewenuem 250%1850 mm u maccoii 30 m, a npokamxa 6 YepHOBOU 2pynne,
cocmosiyeti uz 6 kiemetl, 6edemcsi ¢ eOUHUYHbIMU 0Oxcamusimu no 25%.

3amaua Ne5: [lpeonosxcumv meponpusmust O pEKOHCMPYKYUU WUPOKONOIOCHO20 CMAHA 20psyel
NPOKAMKU, eClu 8 Kayecmee UCXOOHOU 3a20MO8KU NAAHUPYEMCS UCNONIb3068AMb CIAObI MAKCUMANLHOU MACCOU
45 moun emecmo 30 moHH.

3anaua Ne6: Onpeodenums mpebyemoe Koauuecmeo Kiemel HenpepwvigHou uucmogou epynnel LLICITI,
ecnu cCKopocmv NPOKAMKY @ nNepeotl kiemu cocmagnsem 1 m/c, a 6 nocreoneti — 15 m/c. Oboicamue 6 Kaxcoou
kiemu cocmasnsiem 30%, xoneunvie pazmepol nojaocol 2,0x1850 mm. Onpederums maccy pyioHa, eciu 8pems
CMOMKU COCMAsasiem 00HA MUHYmMA.

3amaua Ne7: Ompedenums Onuny yuacmxa oxaaxcoenus LLICITI 2000, ecnu nonoca pasmepamu
2,0x1850 mm cmamwvisaemces 8 pynon maccou 30 m 3a 00HY Munymy 6e3 YCKOpeHus, a memnepamypa Havand
oxnascoenus cocmasisem 800 °C, memnepamypa xonya oxnaxncoenus 650 °C, ckopocmu oxnaxcoenus 25 °Cle.

3HaTL

COBPCMCHHBIC CpCACTBA
ABTOMAaTU3UPOBAHHOTO
T€OMETPUUICCKOro Ipo-

Teopemuueckue 6onpocwl:
1. Yro osmauaer cuemyromee yrBepxienue: «[IpoexkTupoBounbie pacuersl ¢ npumenennem CAD/CAE-
CHCTEM  BBINOJHSIOTCS 1O METOJAY TOCHIEJOBaTeNbHBIX MNPHOJMKEHUH ¥ XapaKTepH3YIOTCS

O6opynoBaHue mpo-
KaTHBIX IIEXOB
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extupoBanusi (CAD), a UTEPAIIMOHHOCTHIO BHITTOTHEHUS»?
TaKXKE CUCTEMBI aBTOMa- | 2. B yeM COCTOMT METO/MKA MPOEKTUPOBAHUS U PACUYeTa KOHCTPYKIMH pabouell KIeTH AyO CTaHa JIMCTOBOM
TU3AIMH ~ MHXCHEPHBIX npokatku ¢ npumeHenneM CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D?
pacuéros (CAE) 3. Kakum 00pa3oM OCyLIECTBISETCS IKCIOPT reomeTprdeckux Mozeneit us CAD-cucremsr KOMITAC-3D B
CAE-cucremy DEFORM-3D?
4. Kakwue 3am1ayn B 00JaCTH MPOKATHOTO MPOU3BOACTBA MOXHO pemarh ¢ npumeneHneM CAD/CAE-cucrem
KOMITAC-3D u DEFORM-3D?
5. Ipusenure o6uwmii anropurm nocrpoenust 3D cObopku paboueii kietu ¢ ucnonab3zoBanneM CAD-cucTeMbl
KOMIIAC-3D. IlpuBeante o0myro cxemy pacdera Hamboyiee OTBETCTBEHHBIX IeTanel pabodeid KIeTh ¢
npumeHenneM CAD/CAE cuctem KOMITAC-3D 1 DEFORM-3D
YMeTn IIPOU3BECTH pacuer

Hamboiee OTBETCTBEH-
HBIX JeTajeil u y3JIOoB
00OpyIOBaHUS IPOKAT-
HbIX IEXOB C IPHUMCHEC-
HUEM IHM(POBBIX TEXHO-
JIOTUM, B YaCTHOCTH, C
MIPUMCHCHUEM COBpeE-
MEHHBIX CpPEICTB aBTO-
MaTH3UPOBAHHOTO T'€0-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Ttak-
e CHCTeM aBTOMAaTH3a-
U HWHXCHCPHBIX pac-
yéroB (CAE);

MPOEKTHUPOBAaTh MU KOH-
CTpyupoBaTh 000pyZHO-
BaHHUE B COOTBCTCTBUHU C
MOTPEOHOCTSIMU  OCYIIIe-
CTBJICHHS TEXHOJIOTHYe-
CKOTo Tpoliecca, Co-
BCPIICHCTBOBATH KOHCT-

Ipaxmuueckue 3a0anus:
BEIMOIHUTE MHXKEHEPHBIE pacdeThl HANPSHKCHWH W nedopManuii Hanbonee OTBETCTBEHHBIX JeTaneld KOHCT-

PYKIIMH KJIETH (paboumii BaloK, MOAYIIKA, CTAHMHA, HAXKUMHOW BUHT M Taiika) ¢ mpuMmeHeHneM CAE-cucteMsr
DEFORM-3D.




CmpykmypH

blll DJIeMeHm

KoMnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

PYKLMIO H XapaKTepH-
CTMKH  000pydOBaHUS
MPOKATHBIX  IIEXOB €
MPUMEHEHHEM  COBpe-
MEHHBIX CpPEICTB aBTO-
MaTH3UPOBAHHOTO  T'€O-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Ttak-
e CHCTeM aBTOMAaTH3a-
UM WHXCHEPHBIX pac-
4yétoB (CAE)

Bnanets

METOAMKAMH  pacdera
XapakTepuCcTUK  000py-
JOBaHUSI JIJIST OCYIIECTB-
JICHUS] TEXHOJIOTHYECKUX
MpoIeccoB, a  TaKke
Cpe/IcTBaMH  aBTOMATH-
3UPOBAHHOTO T'€OMETPH-
YEeCKOro MPOEKTHPOBa-
Husi (CAD) u cucrema-
MU aBTOMAaTH3allUH WH-
JKEHEPHBIX pacy€ToB
(CAE);

HABBIKAMH  MPOEKTHPO-
BaHMs M pacyera TEeXHO-
JIOTHYECKON OCHACTKHU U
o0opymOBaHUS IPOKAT-
HBIX IIEXOB B COOTBETCT-
BUM C pealn3yeMbIM
TEXHOJIOTUYECKUM  T10-
TOKOM, HaBBIKAMHU 000C-
HOBaHMsI  MPOBEJCHUS

Teopueckoe 3a0anue:

3agaua Nel. Cnpoexrupyiite ¢ ucnojibp3zoBanueM KOMITAC-3D BankoBbIi y3en anst pabodeli KIeTH Iyo cTa-
Ha JINCTOBO# MPOKATKU (HOMUHAIbHBIN TuaMeTp BaikoB 320 MM, [uinHa 60uku 320 Mm).

3agauya Ne2: Cnpoekrtupyiite ¢ ucnonszoBanneM KOMITAC-3D y3en cranuH mi1st pabodeid KIeTd Oyo CTaHa
JMCTOBOM MPOKATKU (HOMUHATIBHBIHN JraMeTp BaskoB 320 MM, uinHa 604kH 320 MM).

3agaua Ne3: Cnpoekrupyiite ¢ ucnosib3zoBanueM KOMITAC-3D HaxxumMHON MeXaHU3M JUisi pabouei KiieTh
JTyO CTaHa JINCTOBOW MPOKATKU (HOMUHAIBHBIN AuameTp BainkoB 320 mm, anmuHa 0ouku 320 MMm).

3agaHue Ha KypCOBOM IPOEKT:

C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D pa3paboraiite KOHCTPYKIIMIO ¥ BBITTOIHHU-
Te He0OXOMMbIE MHKCHEPHBIE pacdeThl pabovell KJIETH Jyo ¢ 3aJaHHBIM JTUameTpoM BaikoB D = 320 MM u
3aJaHHON mHUpUHOH O0ouky L = 320 MM 111 TUCTOBOM XOJOAHOM MPOKATKH METAILIOB U cIjiaBoB. [Ipu BbINON-
HEHHH KYPCOBOTO IPOEKTHPOBaHUs HeoOXxomuMmo moctpouTh 3D cOopky pabodeld KieTH ¢ NMpUMEHEHHEM
CAD-cucrembr KOMITAC-3D. Pabouas kjIeTh JO/KHA BKIIIOYaTh B Ce0s1 KaK OT/ICIIbHBIC COOPOYHBIC KOHCT-
PYKLUH (BaJKOBBIH y3€ll, y3eJ CTaHUH, HAKUMHON MEXaHHU3M, YPaBHOBEILIMBAIOIEE YCTPOUCTBO, paMa CTaHa),
TaK ¥ OTIENIbHBIE ICTAIH, BXOISIINE B KAKAYIO COOPKY




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
MEPONPHUATHUH MO PEKOH-
CTPYKLIUU M MOJIEPHHU3a-
1017078 00opymoBaHU
MPOKAaTHBIX IEXOB C
MPUMEHEHUEM  COBpe-
MEHHBIX CPEICTB aBTO-
MaTH3UPOBAHHOTO T'€0-
METPUYECKOTO MPOCKTH-
poarus (CAD), a Tak-
XK€ CHCTeM aBTOMAaTH3a-
UM WHXCHEPHBIX pac-
yéroB (CAE)
3HaTh COBpPEMEHHBIE CpeAcTBa | Teopemuueckue 6onpocyi.
ABTOMAaTHU3WPOBAHHOTO 1. UYro osmauaer cuenyromiee yrep:kaenue: «IIpoekrupoBounsie pacuersl ¢ npumenennem CAD/CAE-
IFCOMETPUYCCKOIO  IPO- | CHUCTEM BHIMOJHSIOTCS 110 METOJY MOCIIEIOBATENbHBIX PUOIIKEHHH U XapaKTePU3YIOTCS HTEPAIIIOHHOCTHIO
extupoBanust (CAD), a| ppimonHeHus»?
TAaKXKE CHCTEMBI aBTOMA- | 2 B yeM COCTOMT METOIMKA MPOEKTUPOBAHMUS U pacueTa KOHCTPYKIIMK pabodeil KIETH Jy0 CTaHa JIMCTOBOM
TH3aUUM  MHIKEHEPHBIX | mpokatku ¢ npumeneHneM CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D?
pacuéros (CAE) 2. Kakum 06pa3oM OCyIIECTBISIETCS SKCIOPT reomerpudeckux mozeneid u3 CAD-cuctemsr KOMITAC-3D B
CAE-cucremy DEFORM-3D?
3. Kakwue 3a1aun B 00671aCTH MPOKATHOTO ITPOM3BOJICTBA MOXKHO pemiaTh ¢ npuMeHeHrneM CAD/CAE-cuctem OGopy/IoBanHe 11e-
KOMITAC-3D u DEFORM-3D?
g . XOB 00pabOTKH Me-
4. Tlpuseaute 0OmMi anroputM nocrtpoerns 3D cbopku paboueii kietu ¢ ucnonszosanneM CAD-cucremsl
. . TaJUIOB JABJIICHUEM
KOMIIAC-3D. IpuBenure oburyro cxemy pacuera Hamboliee OTBETCTBEHHBIX JeTaned paboyell KIETH ¢
npumenenneM CAD/CAE cuctem KOMITAC-3D u DEFORM-3D.
Ymets MIPOU3BECTH pacuer
HanOonee OTBETCTBEH-

HBIX JIeTajed u Y3JIOB
obopymoBaHUS TPOKAT-
HBIX LIEXOB C IpPHUMEHE-
HUEM LU(POBBIX TEXHO-
JIOTUM, B YaCTHOCTH, C

Ipaxmuueckue 3a0anus:
BoInonHNTS MHXKEHEPHBIE PacdyeThl HApsKEeHUH U nedopmauuii HaunbOojiee OTBETCTBEHHBIX JIeTajeid KOHCT-
PYKLIMH KJIETH (paboumii BaOK, MOAYIIKA, CTAHWHA, HAXKUMHOW BUHT H Taiika) ¢ mpuMmeHeHrneM CAE-cucteMsr

DEFORM-3D.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

MpPUMEHEHHEM  COBpe-
MEHHBIX CpPEICTB aBTO-
MaTU3UPOBAHHOTO T€O-
METPUYECKOTO MPOCKTH-
poeanus (CAD), a Ttak-
e CHCTeM aBTOMaTH3a-
MM WHKCHEPHBIX pac-
yéroB (CAE);

NPOEKTHPOBAaTh M KOH-
CTpYyHpOBaTh 000OPYIO-
BaHUE B COOTBETCTBHU C
MOTPEOHOCTSIMU  OCYIIIe-
CTBJICHUSI TEXHOJOTHWYe-
CKOTO Tporecca, Co-
BEpPILIEHCTBOBATh KOHCT-
PYKIHIO H XapakTepH-
CTUKH  00OpyIOBaHUS
MPOKAaTHBIX IIEXOB  C
MPUMEHEHUEM  COBpe-
MEHHBIX CpEJICTB aBTO-
MaTH3UPOBaHHOTO T€0-
METPUYECKOTO MPOCKTH-
posanusi (CAD), a Tak-
e CHCTeM aBTOMaTH3a-
UM WHXEHEPHBIX pac-

yéroB (CAE).

Bnangets

METOIMKAMU  pacyera
XapaKTepUCTUK  000py-
JOBaHMs ISl OCYLIECTB-
JICHUS] TEXHOJIOTHYECKUX
IPOLIECCOB, a  TaKKe
CpEe/ICTBAMH  aBTOMATH-

Teopueckoe 3a0anue:

3agauya Nel. Cnpoexrupyiite ¢ ncnojib3zoBanneM KOMITAC-3D BankoBblil y3en ans pabodeld KIeTH Iyo cTa-
Ha JIMCTOBOM MPOKATKU (HOMUHAJIBHBIN JuamMeTp BajakoB 320 mwm, anuHa 60uku 320 Mm).

3agauya Ne2: Cnpoekrtupyiite ¢ ucnonszoBanneM KOMITAC-3D y3en cranus mi1st pabodeid KIeTd Oyo CTaHa
JIMCTOBOM MPOKATKU (HOMUHAJIBHBIN JruaMeTp BajikoB 320 MM, uinHa 60uku 320 MM).

3agaua Ne3: Cnpoektupyiite ¢ ucnosib3zopanneM KOMITAC-3D HaxxuMHON MexaHH3M Ui paboueil KieTH




CmpykmypH

blll DJIeMeHm

KoMnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

3UPOBAaHHOTO T'€OMETPH-
YECKOro MPOEKTHPOBa-
musa (CAD) m cucrema-
MU aBTOMAaTH3allud WH-
JKEHEPHBIX pacy€ToB
(CAE);

HaBBIKAMH  IPOEKTHPO-
BaHUS U pacueTa TeXHO-
JIOTHYECKOU OCHACTKHU U
0o0opymOBaHUS IPOKAT-
HBIX IIEXOB B COOTBETCT-
BUA C peallu3yeMbIM
TEXHOJIOTHYECKUM  TIO-
TOKOM, HaBBIKaAMHU 000C-
HOBaHMSI  IMPOBEICHUS
MEPOIPHUITHHN 110 PEKOH-
CTPYKIIUU ¥ MOJEpHHU3a-
1007051 000pyTOBaHUS
MPOKATHBIX  IIEXOB  C
MPUMEHEHHUEM  COBpE-
MEHHBIX CPEJCTB aBTO-
MaTH3UPOBaHHOTO T€0-
METPUYECKOTO TPOCKTH-
posarus (CAD), a Ttak-
e CHCTeM aBTOMAaTH3a-
MU WHXCHEPHBIX pac-
gyéroB (CAE).

JTyO CTaHa JINCTOBOW MPOKATKU (HOMUHAJIBHBIN JuamMeTp BaikoB 320 mm, anuHa 0ouku 320 MMm).

3aganue Ha KypCOBOM NMPOEKT:

C npumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D paspa6oraiite KOHCTPYKIIMIO U BBITOIHHU-
Te He0OXOAUMBIE HHXCHEPHBIE PacueThl pabouell KJIETH Ayo ¢ 3aJaHHBIM JuaMeTpoM BankoB D = 320 MM u
3aJaHHON mMpHHOH 604KH L = 320 MM AJ1s1 TMCTOBOM XOJOAHOW MPOKATKH METAJUIOB | CIUTaBOB. [Ipu BbImo-
HEHUH KYypCOBOTO IPOEKTHPOBaHUS HeoOxommmo moctpouTh 3D cOopky paboueil kieTH ¢ mpUMEHEHHEM
CAD-cucremer KOMITAC-3D. Pabouast kj1eTh JODKHA BKIFOYATh B ce0sl KaK OT/ENbHBIE COOPOYHBIE KOHCT-
PYKLUH (BaJKOBBIH y3€ll, y3eJ CTaHUH, HAKUMHON MEXaHHU3M, YPaBHOBEIIUBAOIIEE YCTPOUCTBO, paMa CTaHa),
TaK ¥ OTIENIbHBIC IETAJIH, BXOASAIINE B K&KAYIO COOPKY

3HaTh

3aJaud pemaeMeie B 00-
paboTke MeTaJJIoB J1aB-
nenreM (OMJI)

Marepuain nocemeHus JEKIUUH U SKCKYPCUI IS TPaKTUKAHTOB

YMeTh

000CHOBaTh BBHIOOp 3a-

BrinonsaTs 3aJaHusAd 1 pa6OTLI Ha KOHKPETHOM pa60qu MCECTC.
BremonaaTs WHINBUAYAJIbHBIC 3aJIaHUA 110 IIPAKTHUKE!

[IpousBoacTBeHHas -
MPaKTHUKa 1O TIOJy-
YeHHIO PO eCcCcHo-
HaJIbHBIX YMEHUHU U
orbITa mpodeccuo-




CmpykmypH CmpyxkmypHbiti

blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .

KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll

u npOSPAMMUL
nad pemaembix B OMJl | Texnonoruueckuii nponecc. [locnenoBaTenbHOCTh BBINOIHEHUS TEXHOJIOTHUECKUX ONEPauid U pekKUMbl. Me- | HalTbHOM IesTEeNbHO-
POTIPUSATHS IO COBEPIICHCTBOBAHUIO 1 MHTCHCU(DHUKAIIMH TEXHOJIOTHUIECKOT0 MPOIIECcCa U PEXKIUMOB CTH
Bnanetsb HaBBIKAMU TPUMEHEHUS

(husuko-
MaTEeMaTHYECKOr0  arl-
napata HCIHOJb3YeMOTO

B OM/]

[Tpuemamu cOopa MaTepHuaia U HaOIIOJCHU:

TemmeparypHblii pe)xuM HarpeBa, Ae(eKTsl HarpeBa. MexaHn3alus ¥ aBTOMATH3alMs Mpolecca Harpesa u
HarpeBaTeNbHbIX ycTpoiicTB. CIIocOOBI COKPAIICHUSI OKUCICHUS MeTallla, NPeayNnpekaeHue 00e3yriepoxu-
BaHUsI, IPEAYNPEKICHUE MOSIBICHHUS TOBEPXHOCTHBIX M BHYTPEHHHX JICPEKTOB

[1K-4 - rOTOBHOCTBIO HCHOJIH30BATh OCHOBHBIE IIOHATHA, 3aKOHBI U MOACIIN TCPMOJNHAMUKH, XHUMHYECKOU KHUHCTHUKH, IICPCHOCA TCILJIa U MACChI

3HaTH

OCHOBHBIE OITPECICHHS
Y TIOHSITUSI MOJICKYJISIP-
HOW (PU3UKHU U TEPMO-
JTMHAMUKA

Ilepedyenb TeopeTHYeCKMX BOIPOCOB:

1. ineansHueiii ra3. [lapametpsr coctositms. OCHOBHOE YPaBHEHHE MOJICKYISIPHO-KHUHETUYECKOM TEOPUH Ta30B.

2. Pacnipeiesienrie MOJIEKYJI Ta3a Mo CKOpocTsaM (pacmpenenenue Makcsea, [aycca). Pac-nipenenenne
bonsmana.

3. Crenenu cBo6O b1 MOJIEKYII. PaciipeiesieHre SHEPTHH 10 CTENEHAM CBO0OIbI. BHYTpEeHHs st SHEPrHs
UJEATBHOrO Trasa.

4. V3omporiecch B ra3ax (H30XOpPHBbIi, H300apHbIii, H30TepMUUecKuii). PaGoTa, coBepiiiaemast ra3oM IpH pas-
JIMYHBIX U30MPOIIeccax.

5. [lepBoe HAaYAIIO TEPMOJANHAMUKH, €TO MPUMEHEHHE K Pa3IHYHBIM H30IPOIIECCaM.

6. AnnaGaTHbIil ¥ OIUTPOIHEIN Mporieccsl. PaboTa npu agnabaTHOM mporecce. TemioemM-KocTh ra3oB.

7. KpyroBble, 06paTUMble ¥ HEOOPATHMBIE IPOIECCHI. [IpUHITHIT ISHCTBHUSI TETUIOBOM U XO-JIOHJIBHON MAaIIlKH.
Hukn Kapuo u ero KII.

8. DuTponust. CTaTUCTUYECKHI ¥ TEPMOIMHAMUYECKUI CMBICIIBI SHTPOIHMH. BTOpOE Havao TepMOANHAMHUKH.

9. PeanbHble rasel. Ypasaenue Ban-nep-Baanbca.

10. UzorepmsI peanbroro rasa. Kpurnyeckue napamerpsl. Kpurudaeckoe cocTosHue.

11. Buyrpenusist sHeprus peanbHoro rasa. Dddexr Jxoyss-Tomcona. CKMKEHHE Ta30B. DH-TAIBITHS.

12. Kunkoctu. [loBepxHOCTHOE HATsKEHHE )uakocTeid. CMauMBaHue W He cMaurBaHue. KanuuisipHbie

SIBIICHUSI.

SBnenus nepeHoca: quddys3us, TEIIONPOBOJHOCTD, BHyTpeHHEe TpeHHe. CBsi3b K0d(OU-IIUEHTOB

TIepeHoca.

13.

duznka




CmpykmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
Ymeth KOpPpPEKTHO BbIpaxaTb W | [I[puMepHbIe MpaKTHYECKHUE 3aaHUS UISl IK3aMeHa:
apryMeHTHUPOBAaHHO 1. TIpu wm30bapryeckoM pacIIMpEeHHH IBYXaTOMHOTO Trasza Obuta coBepuieHa pabora B 157 JIx. Kakoe
00OCHOBBIBAThL MOJIOKE- KOJIMYECTBO TeTUIa OBLIO COOOIIEHO razy?
HUA MOJICKYJIIPHO- | 2, HjeanbHbli ra3, 3aHUMAIONMA 00beM 2 11 U Haxojsuiics nox nasienueM 3,0 MIla npu TeMneparype
KHHETHYECKOH TEOpHH H 27°C, Harpenu mpu MOCTOSHHOM O0BEME, a 3aTeM PacIIMpPIIN H306apuuecku. PaGota pacimpenns rasa
TEPMOAVMHAMUKH, mpu 3ToM okaszanack paBHor 200 k. M300pa3uts mportecc Ha auarpamme PV. Ha ckonmbko Harpenu ra3s B
pemare  3aga4d 110 n300apHOM mporecce?
MKT, rtepmoanHamuxy |3, Onpenenure, MpU Kakol TeMIepaType rasa, COCTOSILIEIO M3 CMECH a30Ta U KUCIIOpoJia, Hauboee BeposiT-
U TEIUIO-, MACCOIICPCHO- HBIE CKOPOCTH MOJIEKYJI a30Ta U KACIOpoAa OyyT OTIAMYaThCS APYT OT apyra Ha Av = 30 m/c?
cy 4, WneanbHbli IBYXaTOMHBIN ra3 00bEMOM 5 JI ¥ JaBJIEHHEM 10° ITa A30XOPUYECKU HArpEIIH, B PE3yJIbTaTe
Yero CpelHssl KHHETUYECKask SHEPrusl ero Moyiekya yBeanuuiack oT 0,0796 3B no 0,0923 3B. Ha ckonbko
MIPH 3TOM HM3MEHHTHLCS NaBleHue ra3a? B mampHeimem raz M30TepMHYECKH PACIIMPHIN 10 HAYaILHOTO
nasienus. Onpenenure o0beM raza B KoHile mpoiiecca. OteeT: yBenuuurcs Ha 0,16 MI1a;
5. ToHKas MeTalIMyecKas PsIMOYroJibHas TIacTHHA Maccoit 50 r pasmepom 20x30 cM majgaer B BOJE B BEp-
TUKaJbHOM TIOJIOXEHWH C YCTAaHOBUBIIEHWCS CKOPOCTBIO 6,9 m/c. CumTas, 4TO MOBEPXHOCTBHIO TUIACTHHBI
YBJICKACTCA B IBUKCHUC cliou BOBI TOJ'IIIII/IHOfI 2 MM, OLICHUTH IO 3TUM JAaHHBLIM, TMHAMUYCCKYIO BA3KOCTH
BOJBI.
Bnaners OCHOBHBIMH METOJIAMH Bragenne HaBbIKamMu BEITIOTHEHUS T1abopaTopHBIX padot Nell, Nel2, Nel4,Nel5

pemieHus 3aaa4 B odiac-
TH MOJIEKYJISIpHOH (u-
3UKH U TEPMOJINHAMUKY;
npodeccroHAIBHBIM
SI3BIKOM TMTPEAMETHOU
o0JyacTu 3HaHUS

3ananus K JJaOOPATOPHBIM PabOTaM:
Jlaboparopnas padota Nel 1

1 Muxkpo- 1 MaKpOCHCTEMBI U UX TTapaMeTphI.

2 Oynkuus pacnpenenenuss MakcBesia. HanOonee BeposiTHas, cpenHsisi KBaJIpaTHUecKas, CpemHss
aprupMeTHYeCcKas CKOPOCTH U UX BBIYUCIICHHE.

3 dyukuus pacnpenenenus ['aycca. bapomerpuueckas Gopmyiia.

4 OcHosHele nnonoxxenns MKT. BeiBon ocHoBHOTO ypaBHeHust MKT.

5 VYpaBuenune Menzeneesa-Kianeipona. Mzonporuecchl B ra3ax, uX ypaBHEHUs U TpaduKH.

6 Crenern cBO0OIBI. 3aKOH paclpeAeIICHUs SHEPTUHU TI0 CTETICHSIM CBOOOIEI.

JlaGoparopnast pabota Nel2, Nel4, Nel5

1 ITepBoe Ha9amO TEPMOAMHAMUKH M €T0 MPUMEHEHNE K U30IPOIIeCCaM.
2 Pabora B TepMomHamuike. Berurcnenue paboThI pu pa3IUYHBIX U3ompoieccax. [IuKibL.
3 TemnoeMkocth BemectBa. [lonmutponueid mponecc. CBsA3b NOJUTPONHOIO IMpolecca €  HU30-




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
TEPMUYECKUM, U30XOPHBIM, H300apHBIM M aAHMa0aTHBIM MPOLECCAMH.
4 DOHTpomnus, ee CTATUCTUYECKUI U TePMOANHAMUYECKHUI CMBICTBL. BTOpoe Hayano TepMou-HaMHKH.
5 Peanbuble rasel. M30Tepmbl peanbHbIX ra3os. Kputuueckue napamerpsl. TpoliHas Touka. BHyTpeHHss
sHeprus peansHoro rasa. Dddekr Jxoyns-Tomcona.
6 [ToBepxHocTHOE HaTsbKeHue. CmauuBanue. Kanumnspasle sienus. [Jlasnenne Jlamnaca.
7 SAnenns nepenoca. Koo dummentsr quddysnn, BI3KOCTH, TEIUIONPOBOTHOCTH U UX CBS3b.
3HaTh OCHOBHBIE  ompenene- | Ilepeuens meopemuueckux 60npoco8 K IK3ameny:
HUsA M moHATHS 0a3o- | 1. TerutonpoBomHocTh. JuddepeHnnanbHoe ypaBHEHUE TEILIONPOBOAHOCTH.
BBIX 3HaHUU B 0Onact | 2. TermionpoBOAHOCTD MPH CTAIIMOHAPHOM U HECTAIIMOHAPHOM PEKHUME.
€CTECTBEHHOHAYYHbIX 3. Tenmonepenaua. KOHBEKTHBHBIN TEJIO- K MacCONEPEHOC IPU CBOOOIHOM U BBIHY)KJCHHOM TEUCHHH.
qucuuruind.  @ynpa- | 4. ['uaponMHaMHYECKH U TEMIOBON MOTPaHUYHBIE CIIOU.
MCHTAJIbHbIC OCHOBBI 5. PaI[HaHHOHHBIP'I TCIUIO- U MaCCOIICPCHOC. OCHOBHBIE NOHATHS U 3aKOHBI.
€CTCCTBCHHOHAYYHBIX 6. BI/II[I)I JIYYHUCTBIX ITIOTOKOB.
JUCIUIUIMH, OCHOBHBIE | 7. CJIOKHBIN TEIIOOOMEH.
MCTOJbl PCIICHUA THU- 8. TennoreHepaum{ 3a cueT Cokurauus Torirna. OCHOBHBIE XapaKTECpHUCTHUKHU TOILIMBA.
IIOBBIX 3aJa4 II0 MH3- 9. OCHOBEI TCOPHU I'OPCHUA. PacueTbl MOTHOTO 1 HEMOIHOTO TOpCHUA TOILJIMBA.
BecTHbIM anroputMam | 10. YcTpolcTBa As CKUraHus TOIUIMBA. TemyIoreHepanys 3a CUeT SIEKTPOIHEPTUH.
n npaBwiaM. OCHOB-
HbIE 3aKOHOMEPHOCTH
MPOLIECCOB  Maccole- Termogusnxa
peHoca TpPUMEHHUTENb-
HO K TEXHOJIOTHYCCKUM
rporeccam, OTIHCHI-
BaTh, PacCUUTHIBATH U
aHaM3UPOBATh  TPO-
LIECCHI TepeHoca Teruia
W Macchl, BBLACIATH
(dakTopsl, onpene-
JIAIOIIMUE UX MHTCHCHUB-
HOCTb.
VYmers OOBACHATL TUNHMYHBIE | IIpumepnoe npakmuueckoe 3adanue Ons IK3AMeHA:

MOACIM 3aJa4 B 00-

1. HpI/I KaKuX 3HAUCHMSX 4rcia buo Teno apisercs TCPMUYCCKU TOHKUM!
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JacTh  TeIIoOOMEeHa.
o0cyxnaTb 3PPeKTHB-
HBIE CITIOCOOBI PEIICHUS
npobieM TemnooOMeHa
CTpOUTHL U aHAIU3UPO-
BaThb MaTeMaTHYECKHe
MOJIETH  TEIUIOMAacCo-
nepexoca.  Pacnosna-
BaTh a¢dhexkTrBHOE
pemerne ot Hedddex-
TUBHOTO, IIPU PEILICHUU
3aJad CIOXHOTO Tel-
nooOMeHa

=

[

6.

MO NOOOAE 0 N O PO NON 0N O

Bi »>0;
Bi — 0;
Bi <0;
Bi <0,25.
. Kakoe uncio monoOus siBnsieTcs onpenensieMbIM IIpY pacueTax KOHBEKTUBHOTO TEIIooOMeHa?
Pr;
Nu;
Re:
Gr.
. Kakum ypaBHeHHEM mo00us XapaKTepu3yeTcsl BBIHYKICHHAS! KOHBEKIHS?
Nu= f Gr,Pr
Nu= f @e,Pr
Nu= f €o,Pr
Nu = f @i,Pr_
. Kakue 3nauenus Re cooTBeTCTBYIOT TYpOYICHTHOMY PEXXHMY JBIKEHHS KHUJIKOCTH B TpyOax (KaHamax)
Re >1300;
Re <9300;
Re >10300;
Re > 2300.
. Uncno PeitHombaca onpenensiercs mo hopmyie
Re = wd 2. Re = wd
Y7, 1%
. Re = v 4. Re = i
w w
. Kakoe 3Hauenue noryiomareiabHON CHOCOOHOCTH UMEET a0COJIIOTHO YE€PHOE TEIO:
A<I;

A=0;
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KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
7. A=1;
8. A>1
7. Kakoit 13 mpruBeACHHBIX 3aKOHOB ITPUMEHSETCS /i1 pACYETOB TEIII000MeHa H3ITydeHHEeM?
ot
4, qg=—A1—
on
=o(t. —1t
5. q=at,—t )
T
— ok 4
6. g=¢&%c,(——)
100
8. Kakue ra3pl 001aaroT H3IIy4aTeNbHON U MOTIIOMIATEIHHON CIIOCOOHOCTHIO?
4. He, Ar, Ne;
5. N21 021 H2
6. H,0, CO,, SO,
Bnagets crocobamMu  eMoOHCT- | Ilpumep 3a0anus Ha peuwrenue 3a0ay u3 npoghHeccuoHAIbHON od1acmu:

pamuu yMeHHUs BIAJETh
cobopom wmH(DOpMaIHH
JUTSL TETJIOTEXHUYECKUX
pacuéroB. Crocobamu
coopa W aHanM3a WH-
dbopMaiuu 0 TEmI000-
MCHHBIX mpoueccax
KOHBEKIIMEH, W3Iyde-
HUEM W TCIUIONPOBOA-
HOCTBIO. Metonamu
pacuera IPOLIECCOB
KOHBEKTUBHOTO TEILIO-
W MaccolepeHoca, Ie-
penadn Termia H3Iyde-
HUEM W MOIICKYJISIPHOU

3agaua 2. B meus ¢ mocrossHHON Temneparypoii tad, °C, moMeriaercst CTaabHON HUIMHAP AnameTrpoMm D, m.
Hauanpnas temneparypa metaiuia coctapisiet tHad, °C KoddduimeHT TermonpoBOJHOCTH CTaIH A, BT/(M
rpan); TermnoeMkocth C,, kKJK/(KT rpa), IWIOTHOCTE PeT, Kr/M°. Ko (GHUIHEHT TemI00T a4  OT NeYHBIX Ta-
30B o OnpenenuTs BpeMs HarpeBa T, JO MOMEHTA JOCTIKEHHS TeMIIEpaTyphl {yq: 0C .TemmepaTypy neHTpa
tuesr B MOMEHT BBIJJAUU METaJula M3 MevH. Termnodusndeckue napamerpsl cTanu: KO3 UIMEeHT Terionpo-
BOJTHOCTH Ay, TETMIOEMKOCTD C,r, TNIOTHOCTD P, CAUTATH HE3ABUCALIMMHU OT TEMIIEPATYPHI.

1
o
PaccuuTare TemiepaTypHOE IOJie HEOTPaHHUYEHHOTO LWIMHApa Uil 3HA4eHU pamuyca r=r0 r= 3
2
r==r
3 , =R o ¢popmynam u cpaBHUTH C PACCUUTAHHBIMU Opos, Openr, tienr 10 Auarpammam 1.B. Bynpuna.
Bapwuants! npencrasnenst B Tabmmie 3. (Ipu. 3).
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TCILIONPOBOAHOCTBLIO

3HaTh

OCHOBHBIE  3aKOHOMEp-
HOCTH IIPOIIECCOB Mac-
colepeHoca INpPHUMEHHU-
TCJIBHO K TEXHOJOI'HYEC-
CKHM IIpoleccam, OIH-
ChIBaTb, paCCUUTHIBATDL U
aHaIN3UPOBATh IPOIEC-
CBl TIepeHoca Temia |
MacChl, BBLACTATH (hak-
TOPBI,  ONpEEISIoNIe
UX MHTCHCHBHOCTb

[TpaBuna cocTaBneHUsI M HATIMCAHUS OTYETA 110 YUeOHOH - 03HAKOMUTEIHHOM MpaKTHKE:

TemmepaTypHBIi pexXrM Harpesa, eeKThl HarpeBa. MexaHu3alus 1 aBTOMaTH3aIKs TIPoliecca Harpesa u
HarpeBaTeNbHBIX ycTpoiicTB. COCOOBI COKpAIIeHUs] OKHCICHUS MEeTalIa, IPEyPEeKICHUE 00€3yTIepoKu-
BaHUsI, IPEAYNPEKICHUE MOSIBICHHUS TOBEPXHOCTHBIX M BHYTPEHHHX JIC(EKTOB

YMeTh

pacno3HaBate 3¢ dek-
THBHOE pELICHHE OT He-
3¢ PEKTHBHOTO, npu
pelIeHuH 3a7ad  CIOXK-
HOT'O TeII000MeHa

OO0pabaTbIBaTh U CUCTEMATH3UPOBATh (PAKTUUECKUH U JINTEPATYPHBINA MaTepuall:
OObmiee ycTpoiicTBO M paboTa TEPMUYECKUX Te4eld, UX OCHOBHBIE pa3Mepbl. XapaKTepHCTUKA OTHEYIOPHBIX
MaTepHajoB U IPUMEHIEMOTr0 TOILUINBA

Bnaners

METOAAMH pacyeTa Mmpo-
IIECCOB KOHBCKTHBHOI'O
TEIJIO- U MAaCCOIEPEHO-
ca, mepenayu Temia us-
JIYYEHUEM U MOJIEKY-
JIAPHOMW TETUIONPOBOJ-
HOCTBIO

HpHeMaMI/I COCTaBJICHHUA W HAITMCAaHUA OTUYCTA I10 y‘le6HOI>i - O3HAKOMHTEIHLHOM MMPAKTHUKE!:
TexHOJIOrMYeCKHI npounecc. HOCJ’IG,Z[OBaTeJ'IBHOCTL BBITTIOJTHCHHUA TCEXHOJIOTMYCCKUX onepam/lﬁ " PpCIKHUMBI. Me-
ponpuAaTHA MO COBEPIICHCTBOBAHUIO U I/IHTCHCI/I@)I/IKHHI/II/I TEXHOJIOIT'MYCCKOI'0 Impouecca u peXKumMoB

YuyebHast - 03HAKO-
MUTENbHAS MTPaKTUKA

[1K-5 - ciocoOHOCTRIO BEIOUPATh U IPUMEHSITH COOTBETCTBYIOIINE METO/IbI MOJEIIUPOBAHUS (PU3UUECKUX, XUMUYECKUX U TEXHOJIOTMUYECKUX MPOIIECCOB

3Harte

METOZBl  MareMarude-
CKOTO  MOZEIMPOBaHUSI
METaJUTypru4ecKUX 00b-
€KTOB W TEXHOJIOTHYe-
CKHX MPOIIECCOB

KoHTposmbHBIE BOTIPOCH IS IPOBEACHIS TEKYIIET0 KOHTPOJIS M UTOTOBOM
aTTecranuu B popme sK3aMeHa
UTo Takoe MOJIEb TUMNA «YEPHBII SIIUK»?
B yeM 0COOEHHOCTE CTAaTHYECKUX MOJEIEH?
Kakne 0coOeHHOCTH UMEIOT JUHAMHUYECKHE MOAETN?

MoaenupoBanue
MPOIIECCOB U 00BEK-
TOB B METAJLIIypPrUx




CmpyxkmypH CmpykmypHulii
bill 971eMeHm IInanupyemoie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
B uem cymHoOCTh cofepkaTeIbHOTO MOAX0/1a IPU OCTPOSHUH MaTeMaTHYecKol Moienn?
Ymers HCIONIB30BaTh ~ METOMBI Tematuka 1a00paTOpHBIX PAbOT IO MATEMATHYECKOMY MOJICJINPOBAHHIO
MaTEeMaTHYECKOT0  MO- METaJITypTHYECKUX MTPOLECCOB
JeTUPOBaHUsT METAILTYp- | MaTeMaTH4ecKoe MOJISIMPOBaHKE Mpoliecca UCTEUCHUS AYThS U3 BEpPXHEH KHUCIOpOIHON (ypMBbl B KOHBEpTE-
THYECKUX OOBEKTOB W | pe.
TEXHOJOTMYECKUX Tpo- | MaTemMaTndeckoe MOJAEINPOBAaHUE MPOLIECcca OKUCIECHH MapraHiia B KHCIOPOJHO-KOHBEPTEPHOH IIIaBKE.
LIECCOB MaremaTtndyeckoe MOJISIMPOBaHUE Mpoliecca GOPMUPOBAHUS MAKPOCTPYKTYPHI HENPEPHIBHOINUTON 3arOTOBKH.
Bnanets JlaGopaTtopHas paboTa:
Martematrndyeckoe MOAETUPOBAaHHE Mpollecca OKHUCIECHUS MapraHiia B KHUCIOPOJHO-KOHBEPTEPHOU IIaBKeE.
HaBBIKAMHU HCIONB30Ba- | CMOAEINPOBaTh 3aBUCUMOCTh OCTATOYHOTO COJAEP)KaHWS MApraHla B MeTajule OT COJAEpXKaHHWs MapraHia B
HUS CTaHJApTHBIX MPO- | YyT'yHE U OCHOBHOCTH IIIaKa Jjs ycnoBuit MMK.
IrPaMMHBIX cpencts | HeoOxoaumeble A71st pacueToB NaHHBIE BEIOMPAIOTCS CAMOCTOSITEIBHO.
JIEKTPOHHBIX  TaOJIuUI] Pexomennyemas nutepatypa:
«Excel» ms paspaborku | 1. Konecnukos H0.A., Bynanos B.A., Croispo A.M. Metatypruueckue TEXHOJIOTHH B BHICOKOITPOU3BO/IU-
MaTeMaTHYECKHX MoOjie- | TeIbHOM KOHBEPTEPHOM Iiexe: yueOHoe nocodbue. — Marauroropek: M3a-8o MarHUTOropck. roc. TexH. yH-Ta
JIeH nm. I'.'11. Hocoma, 2015. — 379c.
2. bureeB A.M., burees B.A. Meramtyprus cranu. Teopus U TEXHOJOTHS IJIABKU CTaau. — MarHuToropck:
MI'TVY, 2000. — 544 c.
3HaTh OCHOBHBIE CBOWCTBA Me- IlepeyeHb BONPOCOB A1 MOATOTOBKH K 3a4eTy:
TaJlJIOB; . Bugpl MoznenupoBanus u onpeneneHue mogo0us sBIeHUi.
OOIIECNPUHATYIO  KJac- . Onpenenenue Mozesn 1 001aCTh IPUMEHEHUS TEOPHH TOJOOHSL.
CU(HKALUIO COBpPEMEH- . Knnaccudukanus mogenupoBanus 1 ogo0owHs.
HBIX METAJUIOB; . HarnsgHoe, cuMBonnyeckoe M MaTeMaTHUECKOe MOJIETTUPOBaHHE.
OCHOBHYIO KJlaccu(uka- . HarypHoe, ¢usnyeckoe 1 aHaaoroBoe MoAeIMpOBaHUE B IPOKATHOM IPOHU3BOACTBE. Monenuposanue

LU0 BHJIOB MOJIEIHUPO-
BaHUS;

OCHOBHBIE TEOPEMBI
TEOPUH TOJ00US

. IlepBas Teopema nogoousi.

. [IpeobpazoBanne KpUTEPHUEB TOTOOMSL.

. Bropas Teopema nmono0wusi. I[IpaBumno onpeaeneHus KOIuyecTBa HE3aBUCUMBIX KPUTEPUEB MOI00USL.
. TpeTbst Teopema noxoOusi.

10. Iopsmox pemeHus 3a1a4 ¢ UCIOIb30BaHUEM aHAIM3a Pa3MEPHOCTH (MATPUIHBIA METO).

11. TTopsimox pereHns 3a1ad ¢ UCIONb30BAHNEM aHATN3a Pa3MEPHOCTH.

12. TOYHOCTh MOAETTMPOBAHMS U BUABI IOIPEIIHOCTEM.

O 001N LN B~ W —

MPOLIECCOB MPOKAT-
HOTO TIPOM3BOJICTBA
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13.
14. Hane>XHOCTh U JOCTOBEPHOCTh YPABHEHUM 3aBUCUMOCTH, MOTYyYaeMbIX MATPUYHBIM METOIOM.

15. Bompocsl, n3ydaeMbie MOICIHPOBAHIEM Ha OCHOBE TEOPHH ITOI00HS.

16. MeToarka pacueTa CHIIOBBIX TapaMeTpoB mpoliecca AedopManni, OCHOBaHHAs HA 3aKOHE IJlacTU4e-

Bugsl 3aaa4, pelIacMbIC C MIPUMCHCHNCM aHaIn3a pa3MCpHOCTeI>'I.

CKOr0 Hoa00us 110 "moaXxoasauM" TaHHbIM" .

17.
18.
19.
20.
21.
22.
23.
24.
25.

I'eomeTpuyeckoe mogobue.

MexaHnueckoe nogooue.

®dusnyeckoe mogooue.

YcioBust MpUOTMIKEHHOTO MOJICITUPOBAHHS.
[TpuHIMITEI TPUOTVKEHHOTO MOJICIMPOBAHHS.

OpueHTHPOBOYHOE MacIITaOUPOBAHKE IPH MOJICTTUPOBAHUH pabO0ThI Pa3IMYHBIX MPOKATHBIX IIEXOB.

Br160op MaTepuana s MoienupoBanus (X0JioaHas aedopmanus).
Br16op marepuana mist MoxenupoBaHus (Topstaas nedopmMartus).

IIpumeHeHne MOAECIMPOBAHMUS IPH ONPEAEIEHUH NPOUYHOCTH 000pYJOBAHHSL.

VYmeTh

OTIPENIENSATh (PUIUIECKHUE
CBOICTBa METAJJIOB IIPU
CTaHIAPTHBIX BHJAX HC-
NBITAHU;

OTIPENEINSATh (PUIUIECKHUE
CBOWCTBAa METAJJIOB NPH
pPa3NMYHBIX BUAAX HC-
MBITAaHUH;

OTIpEeAETATh MeXaHu4e-
CKHE CBOMcTBa MeTall-
JIOB TIPH Pa3IUYHBIX BH-
JaX UCIIBITAaHUI

Bomnpocs! AJisi caMONIPOBEPKHU M IIPOMEKYTOYHOMY 3a4eTy:
TeruioBele CBOMCTBA METAJIJIOB.

[In0THOCTE M TEpMHUUYECKOE pacIIuPEHNE.

ONeKTpUYECKUE CBOMCTBA.

MarHuTHbIE CBOKCTBA.

Hedopmanus u pazpylueHue.

OcHoBHBIE cTaIuy nporecca 1ehopMaLum.

XpynKoe U IIIaCTUYECKOE COCTOSIHUE METAILIOB.
XapaKTepUCTUKA MEXaHUYECKUX CBOMCTB.

CBsI3p MEXKIY PA3INYHBIMU MEXaHUUECKUMU CBOMCTBaMH.
HcnbiTanue Ha pacTsHKEHUE.

HcnpiTanue Ha IByXOCHOE pacTsKEHUE.

UcnbiTanus Ha cxxaTue, U3rud, KpyueHue.

Onpenenenne TBepaocT no bpunemto, no Bukkepcy, no Poksemy.

OmpeneneHre MUKPOTBEPIOCTH.

UcnpiTanus craHzapTHEIX 00pa3LioB HA U3THO.
Omnpenenenue JUHAMUYECKON TBEPIOCTH.

Crioco0bI OIIEHKH XJIAAHOIOMKOCTH (XJIaI0CTOHKOCTH).
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[uxnuueckue UCTIBITAHUSI MEXaHUYECKUX CBOMCTB.
Hcnbitanus Ha sxapocTokocTu. VcnbITanus Ha KOppo3uio. VcnbITaHus. HA M3HOCOCTOMKOCTD MPHU
TpeHUH. MeToJIbl ONpeIeSICHUs )KapOCTONKOCTH.

Bianets

MPAKTHYECKUMH  HaBBI-
KaMU  HCIIOJBH30BaHUS
METOJIOB  Ki1accu(uka-
IIMA BHJOB MOJIEIHPO-
BaHUS C IIEJbIO IUIaHU-
poBaHHS HCCIIEeZIOBa-
TEITHCKOU paboTsL,
BKJIOYasi  BEIYCKHYIO
KBaJTM(PHUKALMOHHYIO
pabory;

HaBBIKAMU OIPE/IEICHUS
¢usndeckux u puzmKo-
MEXaHUYECKHUX CBO-HCTB
METAJJIOB  Pa3IUYHBIX
KJIACCOB;
CIIeLIMaIM3UPOBAHHOM
TEPMHUHOJIOTHEN B 00-
JACTH  MOJISITMPOBAHUS
MIPOLIECCOB  IPOKATHOTO
MIPOM3BOJICTBA;
crocobaMu  COBEpIIIeH-
CTBOBaHUS Tpodeccuo-
HaJIbHBIX 3HAHUH U yMe-
HUH MyTeM HCII0JIb30Ba-
HUS BO3MOXHOCTEH WH-
(hopmaIroHHOM Cpeb

Bonpocsl A1 caMonpoBepKu:
1. PaccumTaTh ycunue IpoKaTKy U yAedbHOe JaBjIeHHe UIs Tporecca AeopMalii MeTajlia B yCIOBHUSIX COp-
TOIPOKATHOro cTaHa 370, OCHOBBIBAsICH HA 3aKOHE TUIACTUYECKOr0 MOI00US 110 "MOAXOAAIIMM" TaHHBIM
2. Pemmth 3amady 1O OIPEAETICHUIO TEXHOJOTUYECKOH I1eTIeCO00pa3HOCTH PEKOHCTPYKIIUY TTPOM3BOACTBEH-
HOM JIMHUY, BBITYCKAOLIEH IPOKAT C UCII0Ib30BaHUEM aHAIM3a Pa3MEPHOCTU

3HaTh

METOJbI U MOPAAOK II0-
HCKa HAy4HO-
TCXHUYCCKOM U ITaTCHT-

Ilepeuens meopemuueckux 60npocos K 3auemy:
1) METOJIbI MCCIICIOBAHMS — TEOPETHUYECKUE, IKCIIEPUMEHTAIbHEIE (1a00paTOPHBIE WM MTPOU3BOJICTBEH-
HEIE).

KypcoBas Hay4HO-
UCCIIEA0BATENIbCKas
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HOW WHpOpPMALUMU TIO
BOIIpOCaM MO/JIEJINPOBA-
HUST PU3HUECKUX, XUMHU-
YECKUX M TEXHOJOTH4e-
CKHX TIPOIIECCOB MeTall-
JYPrU4ecKOoro  TpPOU3-
BOJICTBA

2)
3)
4)

MaTeMaTHYECKOE MOJICITHPOBAHNUC;
(hm3uIecKoe MOACIINPOBAHHE;
HATYpHOE MOJICITUPOBAHHUE

YmeTh

OCYIIECTBIATh COOp Ha-
YYHO-TEXHUYECKOH HH-
(hopMaruu 1Mo TeMaTHKe
9KCHEPUMEHTOB Ul CO-
cTaBiieHUs1 0030pOB, OT-
YCTOB M HAYYHBIX HY6-
JIAKALAN

Ilpakmuueckue 3a0anus:
[ToArOoTOBUTH CTATHIO ¥/HMIIH TOKJIA] M/WiIH 0(hOPMUTH 3asIBKY Ha W300PETCHHE UIIA PAIIMOHAIIN3aTOPCKOE
TPETIOKCHUE

Bnaners

y4acTUe B COCTaBICHHH
OTYETOB II0 BBIIIOJIHEH-
HOMY 3a/IaHHIO

3aoanua na pewenue 3a0ay u3 npoPheccuonanbHoll 001acmu, KOMNJIEKCHbIE 3A0AHUA:
Boszmoorcnvle memul Kypcosoii pabomul

1. HccnenoBanne mpon3BOACTBA TOJICTOTO TOPAYEKATAHOT'O JIUCTA.

2. HccnenoBanne TEXHOJIOTHH MPOU3BOACTBA TEPMOYIPOYHEHHONW apMaTypHON CTalld C LEbl0 paciiupe-
HuUs copramenTa B ycinoBusax [IAO «MMK».

3. HccnenoBanne KanuOpOBKU BaJIKOB B 00XKMMHON M YEPHOBOH IpyINIax KJeTed COPTOBOro CTaHa C Iie-
JIBIO CHY)KEHUSI SHEPTOCHUIIOBBIX 3aTpar.

4. HccnenoBanne TEXHOJIOTHYECKOTO IMpoliecca MPOU3BOCTBA KPYTIIOTO COPTOBOTO NMPOQHIS JHAMETPOM
20 MM W3 HENIPEPBIBHO-IUTON 3aroTOBKHU B yclOBHAX [TAO «IxcTanby.

5. HccnenoBanne TEXHOIOTHMH MPOU3BOACTBA TPYOHOI cTanmu B ycioBusix [TAO «MMK».

6. Pa3paboTka TEXHOJIOTHUECKHUX PEKUMOB KOHTPOIUPYEMOU MPOKATKH TPYOHOM CTany ¢ KJIaccoM IMpod-
HoctH K65 (X80) B ycnoBusix [TAO «MMK».

7. AHamM3 MOJIETMPOBAHUS TIPOIIECCA XOJIOTHOHN MPOKATKH ITOJIOCHL.

8. HccnenoBanne TeXHOIOTHUH MPOU3BOACTBA JEHTHI B yeloBusiXx OAO «MMK-METU3».

9. HccnenoBanne TEXHOIOTHN NTPOU3BOACTBA apMaTypHOM MPOBOJIOKH Kiacca npouHocty B500C nuamer-
pom 8,0-10,0 MM C TIeNTBbIO TOBHIIICHIS KAYeCTRA.

10. TloBblmieHHe Ka4yecTBa BHICOKOIPOYHOM apMaTyPHOi CTalIM HA OCHOBE CTATHCTUYECKOM MOJICIIH YIIPaB-

pabora




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
JICHUS] KAaUE€CTBOM COPTaMEHTA B CKBO3HBIX TEXHOJIOTHSX.
11. HccrnemoBanue TEXHOIOTHH MPOU3BOICTBA OLMHKOBAHHOM MPOBOJIOKH B YCIOBHUSIX CTACTIPOBOIOYHOTO
nexa OAO «MMK-METH3» ¢ 1ienpio yayqieHus 9K0JI0THIecKOi 00CTaHOBKH.
12. HccrnenoBanue TEXHOJIOTHM TIPOM3BOJCTBA MOPOIIKOBOM MpoBosioku B ycioBusix OAO «MMK-
METWU3».
13. HccrnenoBanue TEXHOIOTUH MPOM3BOJICTBA BBICOKOIIPOYHOTO (hIaHIIEBOrO Kperexka Ha mpumepe Goira
M10.
14, HccnemoBanne TEXHOJOTWHM INTAMIIOBKM BHHTA CaAMOHAPE3AlOIIEr0 C MOTAHHOW TOJOBKOM C IIEJBIO
pacLIMpeHuns: COpTaMEHTa.
15. HccrnemoBanue TEXHOIOTHYECKOTO MPOIECCa MPOU3BOACTBA HOBOTO BH/IA MAITMHOCTPOUTEIHLHOTO Kpe-
nexa.
16. HccrnemoBanne XOJOMHOM MITAMIOBKH KOPOTKHX OOJTOB MOBBIIIEHHON TOYHOCTH B ycimoBusx OAO
«MMK-METHU3».
17. WccnenoBanue mpoiiecca XOJI0JHON BbICAKH OOJITOB TOBBIIICHHOTO KJIACCa MPOYHOCTH M3 HAHOCTPYK-
TYPUPOBAHHBIX CTaJEH.
18. MouenupoBanue nporecca BOJOYEHHs U IIPOrHO3UPOBAHUE MEXAHMYECKUX CBOWCTB MPOBOJIOKH U3 Ha-
HOCTPYKTYPUPOBaHHOH yIIepOANCTON CTaIN
3HaTh METOABl U NOPANOK IO- | Ilepeuens meopemuueckux 60npocos K 3auemy:
HCKa Hay4HO- | METOJIBI UCCIICIOBAHUS — TEOPETUUECKHE, IKCIIEPUMEHTAIbHBIE (J1a0OpaTOPHBIE WK TPOU3BOICTBCHHEIE).
TEXHUYECKON W IMaTeHT- | MaTeMaTUYeCKOe MOJEINPOBAHUE;
HOW wmHpOpMauuu 10 | pU3HUECKOe MOJEINPOBAHNE;
BOIIpOCaM MOJIEIUPOBA- | HATYPHOE MOJEITUPOBAHHIE
HUSL QU3HYECKUX, XUMH- Vae6Ho-
YECKUX M TEXHOJOTHYe-
CKHX IIPOIIECCOB MeTall- HCIE/IORATEIRCRAT
JyPTUYECKOTO0  TIPOU3- pabora cTynenTa
BOJICTBA
YmMmeTs OCYHIECTBIATh cOOp Ha- | IIpakmuueckue 3a0anusn:

YYHO-TEXHUYECKOW HH-
dhopmarm Mo TeMaTHKE
9KCIEPUMEHTOB JUIsI CO-

[loaroToBUTH CTaTHIO W/HIM AOKJIA /WX 0QOPMHUTH 3asBKY HAa H300pETEHUE WM PALlMOHAIN3AaTOPCKOE
HPEJIOKEHNE




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
CTaBJieHUs1 0030pOB, OT-
YETOB W HAYYHBIX Iy0-
JIAKAIAN
Bnanetsb ydacTHE B COCTABICHUU | 3adanus Ha peuienue 3a0ay u3 npogheccuonanvhoii 00aacmu, KOMHIEKCHble 3A0aHUsL:

OTYETOB IO BBIMOJHEH-
HOMY 3aJJaHUI0

Bosmooicnvie memwvl kKypcosoti pabomwi
1. HccrnenoBanue mpou3BOICTBA TOJICTOTO FOPSAYEKATAHOTO JIHCTA.

2. HccnenoBanue TEXHOJOTHH MPOU3BOACTBA TEPMOYIPOYHEHHONW apMaTypHON CTaJId C LEbI0 paciiupe-
HuUs copTameHnTa B ycioBusax [IAO «MMK».

3. HUccnenoBanne kannOpOBKH BaJIKOB B OOKUMHOW M YEPHOBOW TPYIIax KIETEH COPTOBOTO CTaHa C Iie-
JIBIO CHYDKEHUSI SHEPTOCHUIIOBBIX 3aTpar.

4. HccnenoBanne TEXHOJIOTHYECKOTO IMpoIiecca MPOU3BOACTBA KPYTIIOro COPTOBOTO MPOQHIIs TUaAMETPOM
20 MM 3 HETIPEPHIBHO-ITUTON 3ar0TOBKHU B ycioBusax [TAO «VbxcTamby.

5. HccnenoBanne TeXHOIOTUH MMPOU3BOCTBA TPYOHOH cTaiu B ycimoBusax [IAO « MMK».

6. Pa3paboTka TEXHOIOTHUECKUX PEKUMOB KOHTPOIUPYEMOM MPOKATKH TPYOHOH CTalld ¢ KJIacCcoM Mpoy-
Hoctr K65 (X80) B ycnoBusax [TAO «MMK».

7. AHanu3 MOJIeNMpOBaHus MPOIIecca XOJIOAHOM MPOKATKH MOJIOCHI.

8. UccnenoBanne TeXHOIOTUU TPOU3BOICTBA JIEHTHI B yCIOBUAX OAO « MMK-METH3».

9. HccnenoBanne TEXHOIOTHU NTPOU3BOCTBA apMaTypHOM MPOBOJIOKH Kiacca nmpouHocty B500C nuamer-

pom 8,0-10,0 MM C 1IeNTbI0 MOBHIICHUS KAYeCTBA.

10. TloBbimenue KauecTBa BLICOKOMPOYHON apMaTypHOU CTall HAa OCHOBE CTATUCTHYECKON MOJEIH yIpaB-
JICHHsI KAaYeCTBOM COPTAMEHTA B CKBO3HBIX TEXHOJIOTHSIX.

11. HccrnemoBanue TEXHOIOTUH MPOU3BOJICTBA OIMHKOBAHHOM MPOBOJIOKH B YCIIOBUSIX CTAJIEIPOBOJIOYHOTO
nexa OAO «MMK-METH3y ¢ nenpio ynyqmeHus 3K0JI0TrHIecKoil 00CTaHOBKH.

12.  HccrnenoBanue TEXHOJIOTHH TIPOM3BOJCTBA IOPOIIKOBOM MpoBosiiokn B ycioBusix OAO «MMK-
METU3».

13. HccnenoBanue TEXHOIOMMU MPOU3BOJICTBA BBHICOKOIPOYHOIo (IIAHIEBOrO Kpenexka Ha mpuMepe 0oJTa
M10.

14. VccnemoBaHue TEXHOJIOTHMHM IITAMIIOBKM BHHTA CAMOHAPE3AIONIETO C IOTAHHOW TOJOBKOH C LIENBIO
pacIIMpeHUs COPTaMEHTA.

15. HccrnenoBanne TEXHOIOTMYECKOTO TPOIIECCA MPOU3BOACTBA HOBOTO BHJIA MAITMHOCTPOUTEIHLHOTO Kpe-
nexa.




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
16. HccnenoBanue XOJIOMHOW IITAMIOBKA KOPOTKUX OOJITOB TOBBIIEHHOW TOYHOCTH B ycioBusix OAO
«MMK-METU3».
17. WccrnenoBanue mporecca XOJIOJHON BBICAIKH OOJITOB IOBBIIICHHOTO KJIACCa MPOYHOCTH M3 HAHOCTPYK-
TYpPUPOBaHHBIX CTAJICH.
18. MopuenupoBanue mpoiecca BOJOYCHHS U IPOTHO3UPOBAHUE MEXAaHHIECKHUX CBOWMCTB MPOBOJIOKH U3 Ha-
HOCTPYKTYPHPOBAHHOM YIJIEPOJIUCTOM CTaln
3HaTh METOJbl U MOPANOK IIO-
ncKa HAY4HO-
TEXHUYECKON W TaTeHT-
HOW WHpOpMAMHA T10
BompocaM MojenupoBa- | [Tocenienre neKuii ¥ SKCKypCHiA AJIsl MPaKTHKAHTOB.
HUs (usnyeckux, xumu- | Coop marepuana. Habmronenus
YeCKUX U TEXHOJOTrWdYe-
CKUX IIPOIECCOB MeTall-
JYpPTUYECKOTO  TIPOU3-
BOJICTBA
Ymets OCYIIECTBIATH cOOp Ha- .
yaHO-TeXHIeCRON  HH- Brimonnenue 3aganuii u pabot Ha KOHKPETHOM pabouem Mmecre. [IpousBoacTBeHHas —
BrimonHeHe MHAMBUTYa bHBIX 33/IaHHUH 110 IPAKTHKE: PeIATIIOMHAs
(dopMaluu 1Mo TeMaTHKE
SKCHIEPUMEHTOB JUIsl CO- Nzyuenne MaTepHAIOB M0 IUIAHMPOBAHHUIO, TEXHHMECKOMY HOPMUPOBAHHIO M OPraHN3ALMK TPY/Ia B LieXe. O3- | npakTuka
630D0B. OT- HAKOMIJICHHE C pa6OTOI/I IJIAHOBO-3KOHOMUYCCKOU TI'PYIIIBI, ¢ METOJaMH1 y4Y€Ta BBIIIOJIHCHHA IJIaHa OTACJIbHBI-
(iz]:’geiﬂiac;mgx ’Hy6- MH TIPOM3BOACTBEHHBIMH YYacTKaMH M arperaraMud. MepomnpHATHS 110 MOBBIIICHHIO TPOU3BOAUTEIHHOCTH
o Tpyzaa. TeXHuK0-IKOHOMUYECKHE TIOKa3aTeIH
JIMKAIIH
Bragers y4dactie B cocraBiicHuH | CocTaBlieHHe, HAaMMCcaHie 1 0(hOPMIICHHE OTYETa 110 IPOU3BOICTBEHHON — MPEAAUIIIIOMHON TPAKTHK:

OTYETOB II0 BBIIIOJHEH-
HOMY 33/TaHHIO

Copep:kaHne 0T4YeTa ONpEAEIAeTCS HHANBUIYaTbHBIM 33JJaHHEM, BBITAHHBIM PYKOBOJIUTENIEM MPAKTHUKH:
XapakTeprucTHKa BBITYCKAeMOW MPOAYKIMH (HOMEHKIATypa, CEpUHHOCTh, COPTAMEHT BBITyCKaeMOH MPOAYK-
UM, MapKu cTanu). TexHudeckne ycaoBUsl U CTaHAAPTHI HA BBITYCKaeMYIO MPpoAyKIuio. CBs3b C IPYTHMH 1ie-
xamu. Cxema ympaBieHHsS [eXOM. TeXHHKO-3KOHOMHYECKHE IMMOKa3aTenu Iexa. [lyTu ymydineHus TeXHUKO-
SKOHOMUYECKHUX IoKa3zarenei. [lepcnekTuBsl pa3Butus 1exa. [IpuBecTy miaH 1exa, cXeMy TEXHOJIOIH4YECKOro
IIpoLIecca, OCHOBHBIE OTJEICHHUS 11€Xa, CXEMY I'PY30I0TOKOB

IT1K-10 - crtocoOHOCTEIO OCYHICCTBJIATh U KOPPECKTUPOBATH TCXHOJIOTMYCCKHUEC IMTPOLECChI B METAJLITYPIrUn U MaTepHanoo6pa60TKe




CmpyxkmypH CmpykmypHubiil
blli 271eMeHm Inanupyemole 9neMeHm
Oyenounvie cpedcmaa .
KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
3HaTh OCHOBHBIE 3aKOHOMEPHO- | TEOpETHUUYECKUE BOIPOCHI:
cTH PU3NYeCKUX, (HU3M- 1 l'openue yriepoaa y ¢bypM u coCTaB rasa 1o JyimHe GypMeHHoro odara. Mi3MeHeHne cocTaBa rasa 1o BbI-
KO-XHMHYECKHX U TEIUIO- | COTE IEYH.
BBIX IIPOLIECCOB; 2. [IpoTHBOTOK MaTepHasIoB U ra3oB B JOMEHHOH neun. [IprnunHel omyckaHus MaTeprualioB B JOMEHHOM NeUn
0COOEHHOCTH KOHCTPYK- 3. [IpsmMoe n kocBeHHOEe BoccTaHoBieHHE OKcHIoB. OcobeHHocTH. [lokazaTenu. CpaBHeHUE MPSIMOTO H
MK arperatos, CpCACTBA | KOCBCHHOI'O BOCCTaHOBJICHUS.
KOHTPOJIS M YIIPABJICHUA 4, BoccranoBneHne KpeMHUs, MapraHiia, BaHaAusl U TUTaHa B IOMEHHOU Me4H.
5. OOpasoBaHue 4yryHa B JJOMEHHOM IEYH.
6. [Imakoo6pa3zoBaHue B JOMEHHOW TIEYH.
1. [lepBuuHBIi, TPOMEKYTOUHBIHN, KOHEUHBIH 1UT1ak. CocTaB KOHEYHOTO IILTaKa.
8. W3 kakuX OCHOBHBIX KOMITOHEHTOB COCTOUT CTaJIeTUIaBUIIBHEIN IILTaK
9. KoHcTpykius 1oMeHHOH ey 1 aBTOMaTH3alus JOMEHHOT 0 TIpoliecca
10. KOHCTpYyKIMs CTAJICIUIABUIBHBIX arPEraToB U MPUHIIUIILI MX Pa0OTHI.
Ymets OCYILIECTBIISITH TEXHOJIO- [pakTrueckue 3agaHust: OcHoBbl MeTasTyp-
T'MYECKUE TIPOLIECCHI B 1.  JlyTheBOii pesuM B IOMEHHOM MEYH; THYIECKOTO IIPOU3-
METaJLTYpIuy; 2. Pexxumbl mofjaun AyThs B KHCIIOPOJHOM KOHBEPTEDE; BOACTBA
BBIOMpATh yNpaBisiiomue | 3. Onexrpuueckuii pexxum padotst ACIL
BO3CHCTBHA,
KOPPEKTHPOBATh TEXHO-
JIOTHYECKHE TTapaMeTPhl
Bnagets HaBBIKAMH pacyera ma- [IpakTrueckne 3agaHus:
pameTpoB TexHonorude- | OnpenenuTh pacXxol TEXHHUECKH YACTOr0 KHCIOpo/ia Ha TIPOAYBKY METaJUIOIMIUXTHI, cocTosmel u3 100 T toma
CKOTO TIPOIIecca; 1 300 T )XKUAKOrO YyryHa, UMEIONIEr0 XMMHUECKUN COCTaB OJM3KUN K CPEJIHMM 3HAYCHUSM COCTaBa YyTyHOB
nHopmanmeii o coBpe- | [TAO «MMK», npu BeIlIaBKe B KOHBepTepe aBTOKy30BHOW cranmu Ttuma 08FO. Bce Hemocraromye naHHbIE
MEHHBIX METAJUTyprude- | MPUHATH CAMOCTOATEIEHO
CKHUX TEXHOJIOTHSIX U
croco0ax KOpPEeKTHPOB-
KH TEXHOJIOTUYECKUX
apaMeTpoB
3HaTh MPUHLUIBL  NTPOeKTHpO- | [lepedens Bonmpocos

BaHUS ¥ (PYHKIIMOHHPO-

—  OCHOBBI aBTOMaTHYE€CKOI'0 YHpaBJICHUS, (bYHKI_II/IOHI/IpOBaHI/ISI 1 IPOCKTUPOBAHUSA CUCTCM aBTOMATUKHU.

OCHOBBI aBTOMAaTH-
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BaHUsI THIOBBIX CHCTEM
aBTOMAaTH3ALUH u
YIIpaBJICHUS;

CrocoObl  oleHKH (-
(EeKTUBHOCTH (PYHKIHO-
HUPOBAHUS CHCTEM aB-
TOMaTH3AIMU  TEXHOJIO-
THYECKUMH TPOLIECCAMU
moTydeHus: U 00paboTKu
METaJUIOB,;

METOJBI pacueTa CUCTEM
aBTOMATH3AUH u
YIIPaBJICHUS;

CTPYKTYpy ¥ (yHKIUH
THUTIOBBIX CPEACTB aBTO-
MaTu3alny,  TeXHHUYe-
CKHE CpeicTBa H3Mepe-
HUS 1 KOHTPOJISE;
TEXHUYECKHE  BO3MOX-
HOCTH COBPEMEHHBIX
WHTEJUIEKTYalbHBIX CHC-
TEM ABTOMAaTU4ECKOU
ONTHMH3ALUK yIIpaBIIe-
HHUS TEXHOJOTUYECKHMH
napameTpamMu  IpPOU3-
BOJICTBEHHBIX  IIpPOLEC-
COB

MeTtoas! pacyéTa CUCTEM aBTOMATH3allUH.

DYHKIUU CUCTEM aBTOMATU3ALUU

IIpumeHsieMble CpeaCTBa U3MEPEHUS U KOHTPOJISL
HHTemekTyanbHble CUCTEMBI JJIs1 YIIPABIICHUS
TenneHIMN U TUHAMHKA Pa3BUTHSI CHCTEM aBTOMAaTHKH

YMeTh

WCIIONB30BaTh  COBpE-
MEeHHBbIe HH(OpPMAIMOH-
HblE€ TEXHOJOTHH AN
COBEPIICHCTBOBaHUS

[IPOLIECCOB  YIPABJIEHUs

Jlabopamopmnuie 3anamun:
Wzyuenns CTpyKTypbl CHCTEMBI aBTOMATU3UPOBAHHOTO YIIPABJICHUS IPOKATHBIM CTAHOM.
Co3manue Ha OCHOBE TEXHOJIOTHH IPOEKTa CUCTEMbI aBTOMAaTH3UPOBAHHOTO YIIPABICHUS
MaremaTtnyeckoe oOecriedeHre CHCTEM aBTOMAaTH3aIuN

3allUU TEXHOJIOTHYC-
CKHUX MPOIIECCOB 00-
paboOTKU METAIIOB
JTaBJIICHUEM
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00BEeKTaMH; CO3[1aBaTh U
aHaJM3UpPOBATh MaTeMa-
THYECKHE MOJIENH MpOo-
meccoB U 00BEKTOB
yIIpaBIEHUs]; IIPOBOIUTH
CHHTE3 M aHAJIN3 CUCTEM
aBTOMAaTH3allH  TEXHO-
JIOTHYECKUX TIPOLIECCOB
Y TIPOU3BOJICTB; POpMy-
JTUPOBATh LI U Tpebo-
BaHusA, MNPCAbABIIACMBIC
K aBTOMaTHU3HWPOBAHHBIM
CHCTEMaM  yIIPaBJICHU
TEXHOJIOTUIECKIMHU
mnmponeccaMu MOJYUCHHUA
1 00pabOTKH METaJlIoB;
YMETh  aHAJHM3HMPOBATH
paboty cuctem aBTOMa-
THU3AIIUHN 1 YIIPABJICHUA

Bnaners

paboThI ¢ TEXHUYECKUMHU
Cpe/icTBaMH  aBTOMATH-
3allUM; YIPaBJICHUS TEX-
HOJIOTUYECKHUMH  TIPO-
[ECCaMU TMONMYYCHUS U
00paboOTKN  METAJLIOB,;
OLICHKH 3(PPEKTUBHOCTH
(hyHKITMOHUPOBAHUS

CHCTEM aBTOMATH3AIUU

3aoanusa na pewienue 3a0a4 u3 nPoPeccuonaIbHON 00aacmu, KOMNIEKCHbIE 3A0AHUA:
CripoeKTHpoBaTh CUCTEMY aBTOMATH3aIMH MTPOKATHOTO CTaHa (110 BapHaHTaM)

3HaTh

OCHOBHBIC OIIPEACICHUSA
N TIOHATHUA TCEXHOJIOIH-
YCCKOro Imponecca cop-
TOBOH IMIPOKATKH,

IlepeyeHn BONMPOCOB A1 MOATOTOBKH K IK3aMeHY:
1. OO6mme nonoxeHus: KATUOPOBKH BAIKOB. DJIEMEHTHI KATHOpa.

2. 3ajaun kanTMOPOBKH U KiaccH(UKAIKs KaauOpoB 1o GpopMme, Ha3HAYEHHIO U BHIY Pa3beMa BaJIKOB.

3. HepasaomepHocTh nehopmanun MeTauia B Kanuopax. OcodeHnocTr qedopMaium.

Texuomorun Mpoun3s-
BOACTBa COPTOBOT'O
IMpoKara




CmpyxkmypH CmpykmypHubiil
blll D7IeMeHm IInanupyemvie a1eMeHm
Oyenounvie cpedcmesa .
KOMnemenyu | pesyiomamyl 00yyeHus 0bpazosamenbHou
u npozpammul
OCHOBHBIE METOJBI pac- 4. CucreMa BBITSDKHBIX KaTHOPOB, MX XapaKTEPUCTHKA (SIMYHBIC, SII-TTaaKas Oouka, KBaapar-oBal,
4YeTa W KOPPEKLUUH pe- pomO-kBazpar).
JKHMOB nedopmanuu 5. Cucrema BBITSDKHBIX KaJIHOpOB, MX XapaKTepHCTHKa (OBaja-peOpoBOil OBal, OBAJI-KPYT, KBaIpaT-
MeTallla B KalIuopax; HIECTHYTOJIbHUK).
TOHATHC HeHEePBIBHOﬁ 6. OO61as U YacTHBIE BBITSKKH.
TPYIIBL KICTEH, TIOCIIC- 7. BBITSKHAs CMIOCOOHOCTh KAMMOPOB HA PasIMYHbIX CTAHAX [0 BCEM IPyIHaM KJIeTeil.
AOBATEIBHOCTE M OC- 8. Tlopsmok pacuera BBHITSIKHBIX CHCTEM KaTHOPOB.
HOBHDIC TIPABHJIa HPOCK- 9. KanuOpoBka yrioBoii crani. Buibl KaTuOpOBKH.
THPOBAHIA  TEXHOTOTHH 10. KanuOpoBKa JByTaBpOBBIX OAIOK.
MPOKATKH; p /ABYTABp
ONPEIICIICHI TTPOIIECCOB 11. CopTaMeHTV COPTOBOTO TPOKATa.
TOJITOTOBKH K TPOKATKE 12. TIpoxkaruslii cTan. Kiiaccudukarys poKaTHbIX CTAHOB.
W OTCNOYHBIX OTepa- 13. KpynHOCOpPTHBIE CTaHBI.
Tt 14. CpennecopTHbie CTAHBI.
15. MenkocopTHO-IIPOBOJIOYHBIE CTAHBI.
16. TenneHunn pa3BUTHS KPYITHO U MEIKOCOPTHOTO TIPOU3BOJICTRA.
17. Merojuka mpOeKTUPOBAHHUSI HOBOT'O COPTOMPOKATHOTO CTAaHA.
18. MeToauka npoBeieHUst PEKOHCTPYKIIMH COPTOIPOKATHOIO CTAHA C H3MEHEHUEM COPTAMEHTA.
YmMeTb NPUMEHSTh 3HAHHSA Bonpocs! 15151 caMmonpoBepKu:
HpeJMETHOH  o0macTn [pennoxuTh MEpONpUATHS PEKOHCTPYKIUH COPTONPOKATHOIO IeXa METaJUTyprHuecKoro IMpepH-
COPTOBOW TPOKAaTKH B STHSL.
npoQecCHOHANBHOI CnnaHupoBaTh NPOBEACHHE TEXHUUYECKOHM M TEXHOJOTMYECKON MOJAEpPHHM3ALMH TEXHOJIOTHYECKOrO

NeSTeNTbHOCTH; HCIOJb-
30BaTh MX HA MEXIHC-
[UTLTUHAPHOM YPOBHE;
MPOTHO3UPOBATh  BIIMS-
HUE NPUMEHSEMBIX OC-
HOBHBIX W BCIIOMOTa-
TENbHBIX arperatoB Ha
pe3yIbTaTUBHOCTD  TEX-
HOJIOTHH TIPOKATKHU COP-
TOBBIX IpOQHIIeH

ydacCTKa I10 IMTPOU3BOJICTBY KaTaHKH.
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pa3pabaTeiBaTh  TEXHO-
JIOTHYECKYI0  LETMOYKY
IIPOM3BOJICTBA COPTOBBIX
npoduieit TpocToil U
¢dmanueBoit popMmsr;
paszpabaTeiBaTh  TIpea-
JIOXKEHHUSI TI0 COBEPIICH-
CTBOBAaHHMIO TEXHOJIOTHU-
YECKHX IPOLECCOB U
000pyIOBaHU

Bimanets

NPaKTHYECKUMH ~ HaBBI-
KaMH  HCIIOJB30BAHUS
METOZOB TPOEKTHUPOBA-
HUS TEXHOJIOTHH TpPH
BBHIMIOJIHEHAN  BBIMTYCK-
HOM KBaNM()UKAIIMOHHOMH
paboTHI;
NPaKTHYECKUMH ~ HaBBI-
KaMH  HCIIOJIb30-BaHUS
METOJIOB IUIAHHPOBAHUS
PEKOHCTPYKIUH npH
BBHIMIOJIHEHAN  BBIMTYCK-
HOM KBaNM()UKAIIMOHHOMH
paboTHI;
CIIelIMAIM3UPOBAHHON
TepMHUHOJNIOTHEH B 00-
JJaCTM  COpPTOBOM  TIpoO-
KaTKd, B TOM YHCIE B
KaTuOpOBKE  COPTOBBIX
npoduneii;

croco0aMy  COBEpILIEH-
CTBOBaHUS TMpodeccro-

Bonpocs! 15151 caMonpoBepKu:

3. Pa3paborarh 10CiIeJ0BaTENBHOCTD PadOoT MPU MOJEPHHU3AIUH LIEXA 110 TIPOU3BOJICTBY KATAHKY,
4. Pa3paboTarh KOMIUICKC TEXHOJIOTHYECKIX MEPOIPHATHIA TSl PEKOHCTPYKIIMH COPTOMPOKATHOTO I1eXa




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
HAJIBHBIX 3HAHUH U yMe-
HUU IIyTEM MCIIOJIb30Ba-
HHSA BO3MOKHOCTEH HH-
(hOpMaIMOHHOM CpeIIbI
3Hath TEXHOJIOTHYECKUE OTIe- Ilepeuens meopemuyeckux 60nPOCo8 K IKIAMEHY:

panuu, MoCiIea0BaTelb-
HOCTh HX OCYIIECTBIIE-
HUS ¥ 3HAYCHUS KO-
YEeBBIX  KOHTPOJBHBIX
napaMeTpoB TIPH IPoO-
W3BOJICTBE  Pa3IMYHBIX
BUJIOB JIMCTOBOTO MPO-
Kara, a TAaKKe MPUIUHBI
00pa3oBaHUA U METOIBI
MpeNoTBpallleHusT  Jie-
(eKTOB IPOIYKIINU

BOooo~NOoOOR~LNE

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

0.

Hcxonupie 3aroTOBKY JUIsl TPOU3BOICTBA KPYMTHOTa0ApUTHBIX JINCTOB.

Harpes meTamna u TemneparypHsiii nHTepBai oopadbotku Ha TJIC.

OcobenHoctu nporecca npokatku Ha TJIC.

Tpaauuronusie cxeMbl npokaTku Ha TJIC u ux cpaBHEHUE.

HoBrle cxeMbl 1 criocoObI TPOKATKH TOJICTHIX JIUCTOB.

[Iytu obecniedenus 3agaHHbIX cBoiicTB MeTayuta Ha TJIC.

Tepmuueckas 00pabOTKa TOJCTHIX JICTOB.

Kontponupyemas npoxatka Ha TJIC.

[IprMeneHune peryaupyemMoro oxXJIaxXaeHus 151 00eCIIedeHUs CBOIMCTB TOJICTHIX JIMCTOB.
IIpouecchl TepMOMEXAaHUYECKON NPOKATKU TOJICTHIX JTUCTOB.

Cenexius MiaBoK ¢ y4ETOM XHMCOCTaBa CTalM Kak crocod o0ecrieueHus: TpeOyeMbIX CBOMCTB TOJCTHIX
JIUCTOB.

Harpes MeTanna u TemnepaTypHsblii uHTEpBan oopadotku Ha LIICITL.

OcobenHocTH YepHOBOW U uncToBOi pokaTky Ha LLICITI.

[Ipobnema dpopmupoBanus mupuHbl packata B uepHoBoi rpynme HICITI u myTu ee peenus.
Crioco6s! nepegaun packara ot uepHoBoil rpynms! LLICITI k uncToBoi, X CpaBHEHUE.
®DaxTopsl, ONMpeIENAIOINE CBONCTBA MeTasua npu npokaTtke Ha LICITI.

Bri6op TemniepaTypsl koHia unctoBoii npokatku Ha LLICI'TI u ee oGecneuenmue.

Bri6op Temnepatypsl cmotku nipu mpokaTke Ha LLICI'TI u ee oGecrieuenue.

KonTponupyemas npokaTka 1 0COOeHHOCTH ee peanu3anuu Ha [LICITI.

Hcxonnpie 3arotoBku s npokatku Ha ILICITIL

Hcxonnas 3arotoBka (IIOAKAT) U €€ BIMSAHUE HA KAYECTBO XOJIOAHOKATaHOW JINCTOBOW CTaJH.
[loaroroBka mMeTasuia K XOJIOAHOMN MPOKATKE.

XonoaHas MpoKaTKa.

IIpruMeHeHre TEXHOJIOTHYECKUX CMAa30K U OXJIaXIAI0IIMX KUIKOCTEN MTPU XOJIOAHOM MpOKaTKe.

TexHonorun npowns-
BO/JICTBA JINICTOBOTO
npokara




CmpykmypH CmpyxkmypHbiti
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
25. PeKpHUCTAUTM3AIMOHHBIA OTKUT KOHCTPYKIIMOHHOM XOJIOJHOKATAHOW JIMCTOBOM CTAlM B KOJIIAKOBBIX
neyax.
26. HenpepbIBHBIN PeKPUCTAUTM3AI[MOHHbIA OTXKHUT KOHCTPYKIIMOHHOW XOJIOJHOKATAHOM JINCTOBOM CTAJIH.
27. Oco0GEHHOCTH PEKPUCTAILTH3AIIMOHHOTO OTXKUTA HKECTH.
28. JlpeccupoBKa Py MPOU3BOJICTBE XOJIOAHOKATAHOM JINCTOBOM CTAIIH.
Ymets BBIOMpPATh  TEXHOJIOTH- Ilpumepnple npakmuueckue 3a0anus:
YECKUE ONEpalnu M Ha- | 6. CxemMa MpOU3BOJCTBA M COCTAB 000PYI0BAHMS CIIEIUATU3UPOBAHHBIX TOJICTONUCTOBBIX cTanoB (TJIC).
3Ha4aTh 10CI€N10BA- | 7, COBpEMEHHOE COCTOSHHE W MEPCIIEKTUBBI Pa3BUTHS TEXHOJOTHH M 00OPYIOBAHHUS ISl IPOU3BOJICTBA TOJI-
TCIBHOCTH nux oCy- CTBIX JIUCTOB.
IIECTBACHUA JUIA IIPO- | 8 TexHONOIMYECKUI MPOLECC M COCTaB O0OPYNOBaHHs HIMPOKOMOJIOCHBIX CTAHOB TOpPAYEH MPOKATKH
M3BOJICTBA  JINCTOBOTO (LLICTTI).
ipokara  PasiHiHBIX | 9 Tpou3BoACTBO MIMPOKOIOIOCHOM rOpAYEKaTaHOM CTAM Ha CTaHaX
BU0B. OOOCHOBBIBATE | {() Crexkens
panoHaNbHbIE  Tapa- o o o
11. TIpom3BOACTBO MIMPOKOIOIOCHOH rOpsiYeKaTaHOM CTAM Ha TOHKOCISIOOBBIX JIMTEHHO-IPOKATHBIX arpera-
METpBl UCXOJHBIX 3aro- Tax
TOBOK U PEXHMBI OCY- i
12. CoBpeMeHHO€E COCTOSHUE U MEPCIIEKTHBBI PA3BUTUS TEXHOJIOTUH U 000PYI0BaHUS ISl TIPOU3BOJICTBA TO-
LIECTBICHUSI TEXHOJIO-
N psYEeKaTaHbIX MOJIOC.
THYECKUX  OMeparuil. .
BriGupats 13. Tunbl ¥ OCHOBHBIE OCOOEHHOCTH CTAHOB XOJIOJHOM MPOKATKH.
KOPPEKTHPYIOTITHE . Ilpumepnuie npaxmuueckue 3a0anus 011 IK3AMeHA
NeHCTRHS st | & BriOpats pazmepsl ciis6a s npokarku Ha HICITL
[IPEIOTBPALICHHS 2. BoiOpath pasMepbl IPOMEKYTOYHOr0 packara npu npokarke Ha IICTTL.
1e(eKTOB POTYKIIHH 3. OmnpenenuTh TeMIEPaTypHBI KIMH HPH Iepeiade MpsSMOro packara 10 OTKPHITOMY MPOMEXYTOUHOMY
ponsranry HICITI.
4. O60CcHOBATh 3HAYEHHSI TEMIIEPATYp KOHIIA IPOKATKUA U CMOTKHU ISl 00ecriedeHns: TpeOyeMbIX CBOMCTB Me-
Taia npu npokaTtke Ha IICTTI.
5.BrIOpath pazmepsl moIKara Jyisi IPOU3BOJICTBA KOHCTPYKIIMOHHON XOJIOJHOKATAHOM JINCTOBOM CTaJIN
Bnanets METOJAMH pacyeTra oOc-

HOBHBIX rnmapamMeTpoB
TEXHOJIOTMYCCKUX IIPO-
oecCoB JIn-
CTOIIPOKATHOr'0 IIPOU3-

3adanusn Ha peuwienue 3a0ay u3 npogeccuonaIbHou odaacmu:
1. PaspaGoTaTh pexxuM 4epHOBOIA IPOKATKU B rOPH30HTAIBHBIX Baskax [IICITI
2. Pa3paboTath pexuM 00XKaThii Ipy YucToBoOl npokarke Ha IIICTTI
3. Pa3paborarh pexum HaTsKeHui B urcToBoi rpymme IIICITL




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie onemenm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npozpammel
BOJCTBA 4, BoiOpaTh BapHaHT M ITapaMeTpbl CKOPOCTHOTO PeXXMMa YMCTOBOM mnpokarku Ha IIICITI.
5. PazpaGorars pexxuM 00kKaTHii IIPU XOJIOIHOM MPOKATKE HA HENPEPHIBHOM CTaHE.
6. Pa3paboTaTh pexKUM HATSHKEHUI IIPH XOJIOJHOM POKATKE HAa HEMIPEPHLIBHOM CTaHE.
7. Pa3paboTaTh CKOPOCTHOM PEKUM XOJIOTHOM MPOKATKH Ha HEMPEPHIBHOM CTaHEe
3Hath OCHOBHBIE  TONOXeHU | Ilepeuens meopemuueckux 60npocos K 3auemy:
TEOPUH TEPMHUYECKOW U | Buapl Tepmuueckoil 00paOOTKH: OTXKHI, HOPMalIM3aLus, 3aKanka, OTIycK. Ha3HaueHue, TEXHOIOTHYECKHE
TEPMO-MEXAaHMUYECKOH U | CXEMBI U PEKUMBI TepMUIecKoil 00paboTku. Pa3oBrie TpeBpalleHus]; KOHEUHasl CTPYKTYpa M CBOWCTBA Mate-
XUMUKO-TEPMHAYECKON pHAaIoB.
00paboOTKH MeTaIIoB M | BUabl XUMUKO-TepMHUYECKOH 00pabOTKH CTaIH.
CIUIaBOB
YMeTb BBIOMpATh PeKUMEBI Tep- | Ilpakmuueckue 3adanus:
MUYeCcKol  00paboTKu | Buibpams cnocob mepmuueckoil 06pabomxu 0Jist 00HO20 U3 CAeOVIOUUX GUO08 NPOOYKYUU:
TS TIPOKAaTHOM mpoayk- | 1. Tepmuueckast 00pabOTKa CIUTKOB U3 BHICOKOJIETUPOBAHHBIX CTaJICH.
MK Pa3IMYHOrO HasHa- | 2, Tepmuyeckass 00pabOTKa CIIMTKOB U3 I[BETHBIX CILUIABOB — AJFOMHHHMEBBIX, MEIHBIX, TUHTAHOBBIX, Mar-
ICHUA HUEBBIX.
3. Tepmuueckast 00pabOTKa HHCTPYMEHTAJIbHBIX CTAICH.
4, Tepmuyeckas 00pab0OTKa NIPYTKOB U Npod e 00IIero Ha3HAYCHHUS. Tepmuueckas o6pa-
5. Tepmuyeckas 00pabOTKa IPYTKOB U PO IIIeH N3 HEPKABEIOMINX U KAPOCTONKUX CTaJIEH. 0OTKa B TIPOKaTHOM
6. Tepmuueckast 06pabOTKa MPYTKOB U MpoduIiiell 13 IBETHBIX CILIABOB. MPOU3BOACTBE
7. Tepmuueckast 00pabOTKa MEKTPOTEXHAUECKON CTaITH.
8. Tepmuyeckas 00paboTka TpyO st JoObYH HETH U Ta3a.
9. Tepmuueckast 06padoTKa TpyO ISl TETUIOHEPTETHKH.
10.  Tepmwuueckas o6paboTKa CBapHBIX TPYO JJIsl MATUCTPALHBIX T'a30- U HEQTEPOBOIOB.
11.  TexHonorus TepMuyYecKoil 00pabOTKN IPOBOJIOKH.
12. TexHonorus TepMHYECKOH 0O0pabOTKH MPY>KUHHOM, KapAaHHOW, UTOJIHOW, WHCTPYMEHTAIBHOU, MOJI-
LIIUITHUKOBOM MTPOBOJIOKH.
13.  TexHosnorus TepMuyecKoil 00pabOTKK NPOBOJIOKH U3 KOPPO3UOHHOCTONKON CTAJIH
Bnagers HaBbIKAMU Ha3HAYEHUA | 3a0anus Ha peuieHue 3a0ay u3 npogeccuonanvbHol 00aacmu, KOMNJIEKCHble 340anUA:

PCKUMOB HArpeBa, BbI-
ACPKKN U OXJIAXKICHHUA
JJIsL TepMI/I‘{eCKOﬁ n

HaznaunTs pesxum 11 0OJHOTO U3 CIEAYIOMIMX BUAOB MPOIYKLINH TEPMUUECKOHO OpadOTKH:
- PEKPHUCTALTU3AIMOHHOTO OT/KUTa,
- 11 Py3MOHHOTO OTXKHUTA;




CmpykmypH CmpyxkmypHbiti
blil JIEeMEHM Inanupyemoie anemMenm
Oyenounvie cpedcmea .
KOMnemenyu | pe3yibmamsi 00yuenus 00pazoeamenvHoll
u npoSpammol
TEPMO-MEXaHHUECKON - OTXKWTa JUTS CHITHS HAMTPSDKCHUM;
00paboTKH - IOJTHOTO OTKHUTa;
- HETIOJTHOTO OT/KHTa;
- HOpMAJIM3AIlNH;
- TIOJTHOM 3aKaJIKu;
- HETIOJTHOM 3aKaJIKu;
- IATCHTUPOBAHUS;
- HU3KOTO OTITyCKa;
- Cpe/IHETO OTIYCKa;
- BBICOKOT'O OTIYCKA H T.II.
3HaTh MPUHIUIBL  OCHOBHBIX Ilepeuens meopemuueckux 60NPOCO8 K IKIAMEHY:

TEXHOJIOT'MYCCKUX IIPO-
LIECCOB TIYOOKOM mepe-
pabOTKH METAILIOB;
YCTpOHCTBA U 000pYyHO-
BaHHWE IS OCYIIECTBIIE-
HUS  TEXHOJOTUYCCKUX
MPOIIECCOB  TIYOOKOM
nepepaboTKU METaJIOB;
OCHOBHBIC CXEMBI, OIe-
palmu, peKUMbI TEXHO-
JIOTHYECKHUX TIPOIECCOB
rIyOOKOH TepepaboTKu
METAaJIOB

REPOooNoaswWDE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CopTaMeHT NpOTyKIUH, TOTYYEHHON BOJIOYEHHUEM.
CopTaMeHT NpOoAYKIUH, TOTYYECHHOU IPECCOBAHUEM.
CopTaMeHT OpOAYKIINH, TOJTYICHHON JTUCTOBON IITAMIIOBKOM.
CopTaMeHT MPOIYKIUH, TTOJYYCHHOH 00BEMHOI I TaMITOBKOM.
CyuiHocTh npotiecca NpeccoBaHus U €ro pa3sHOBUIHOCTH.
TexHonorus mpoiiecca MpecCoBaHMs.

CyurHocThb npoliiecca BOJIOYEHUS.

YrpasieHue Ka4eCTBOM MPOAYKIHH, rosrydaemoinr OM/I.
TexHonorus npoiiecca BOJIOYEHUSI.

BonounnsHoE 000pynoBaHue.

IlepcriekTUBBI pa3BUTHS TPOIIECCca BOIOUEHUS.

O01mas XxapakTepruCTHKa Ky3HEUHO-IIITAMIIOBOYHOT'O TIPOU3BO/ICTBA.
OcHOBHBIE Ky3HEUHBIE OTIEPAIIHH.

OO6m1as xapaKTepUCTHKA BOJIOYMIIBHOTO ITPOU3BOJICTBA.
[lepcnekTUBBI pa3BUTHUS MIPOLIECCA TPECCOBAHMUS.
Crienmann3upoBaHHbIE MPOILECCH 00BEMHOMN I TAMITIOBKH.
CymHOCTb mpolecca 00beMHON ITAMITOBKH.

CymHOCTb Mpolecca JUCTOBOM MITAMITOBKH.

PazpenurensHbie onepanuy JUCTOBOM IITAMIIOBKHU.

Bunp! ucnpiTannii METaNIONPOIYKIUH.

TexHomoruu riyoo-
Kol mepepa®oTKH
METaJUIOB




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

I'nOxa nmucToBOrO MaTepuaa MpH JUCTOBOM MITAMIIOBKE.

BreiTsikka npu TMCTOBOM IITaMITOBKE.

JIncromTaMnoBOYHBIE IPECCHI.

Oco0ble BHBI INCTOBOH IITAMITOBKH.

Knaccudukaryst moKpeITHI METaIIOPOYKIIHH.

TeXHOIOrnn HaHECEHUS 3AIUTHBIX MTOKPBITHH.

TexHo10rNs NPOU3BOACTBA COPTOBBIX THYTHIX IPOQHIICH.

CopTaMeHT rHYTHIX IPOQUIIEH.

OcHoBHOE 000pyIOBaHKE [T IPOU3BOACTBA COPTOBBIX THYTHIX MPOQUIIEH.
OcHoBHBIE 1eEeKThl METAJUIONPOIYKLIUH.

OcHoBHOE 000pyIOBaHKE ISl HPOU3BOACTBA JIUCTOBBIX THYTHIX MPO(UIICH.
TexHo10rNs NPONU3BOACTBA JTUCTOBBIX THYTHIX NMPOQUIIEH.

[TepcniekTHBEI pa3BUTHS Mpoliecca GOPMOBKH.

[Tpou3BOACTBO THYTHIX IPOQHICH C MOKPHITUSIMH.

TexHonorNs NPON3BOICTBA CBAPHBIX TPYO.

CoprameHT Tpy0.

CymHoCTb Iporecca KOBKH.

I'opstyast 0ObeMHas! ITaMIIOBKA.

Kungkas mraMoBka.

XonogHast 00beMHasl IITAMIOBKA.

VYmeTh

BBIOMpAaTh  palloHallb-
HbIE CIIOCOOBI MPOM3-
BOJICTBA METATMYECKHUX
u3genuil TIyOoOKO me-
pepaboTKy;
paccuuThIBaTH MaTepH-
aJIbHBIE OaJaHCBl TEXHO-
JIOTMYECKUX TIPOILIECCOB
WX MIPOU3BO/ICTBA,;
OCYLIECTBIISITH U KOp-
PEKTHPOBaTh TEXHOJIO-

Ilpumepnwle npaxmuueckue 3a0anus 01 IK3aMeHd

7. OmnpexeneHue yCUaus BOJOUYCHUSI.

8. Omnpenenenne ycumus npu cBOOOJHOM KOBKe.

9. OmnpeneneHue yCuIus IpH NPECCOBAHMUH.

10. Onpenenenue conpoTUBICHUS MeTaIa Ae(opMaryy.
11. Ompenenenne ycuius pu 00bEMHON MITAMITOBKE.
12. Onpenenenue ycunus npoduiIMpOBaHHUS.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

THYECKHUEe HPOIIECCHI
rIIyOOKOH TepepaboTKu
METaJJIOB

Bianets

TEXHOJIOTHEN TITyOOKOH
nepepaboTKU METAJIOB;
BOIPOCAMH PETYIHPO-
BaHMS TEXHOJIOTUIECKUX
PEKUMOB,;

YMEHHEM YIIPABIIATH
TEXHOJIOTUIECKIMHU
rpoteccamu i obec-
MEYCHHS ITOJIYUCHUA
MPOIYKIMHU C 38 JTaHHBI-
MH CBOMCTBaMHU

3adanua na peuwienue 3a0a4 u3 nPogeccuonanIbHoIl odaacmu:
1. PacueT mpou3BOAUTEIBHOCTH 0OOPYIOBAHHSL.
2. Pacuer pacxoja MeTtaiuia Jjis onpeaesaeHHoro mpouecca OMJI.

3HaTh

OCHOBHBIE THIIBI TEXHH-
YECKHUX CPEACTB IS W3-
MEpEHUsT ¥ KOHTPOJIS
OCHOBHBIX TIapaMeTPOB
TEXHOJIOTHYECKUX TIPO-
[IECCOB TOJYYEHUS Me-
TaJUIOU3AEIINI

ITocemienre nEKIUNA U IKCKYPCUH J1JIs1 IPAKTUKAHTOB.
Coop matepuaina. HaGmonenus

YMeTh

MIPUMEHATh HaBBIKH HC-
MOJIL30BAHUSl TEXHUYE-
CKHX CPEJIICTB JIISI U3Me-
pEHUs U KOHTPOJs OcC-
HOBHBIX napameTpoB
TEXHOJIOTHYECKUX TIPO-
LIECCOB TMOJYYEHUsI Me-
TaJIJION3ICITN I

BrimonHenue 3aganuii v paboT Ha KOHKPETHOM paboyeM MecTe.

BrinonHeHre MHANBUIYaIbHBIX 33JJaHUN 110 TPAKTUKE:

W3ydeHne MatepuanoB Mo MIIaHUPOBAHUIO, TEXHUYECKOMY HOPMHPOBAHHUIO M OpraHu3aluu TpyAa B nexe. O3-
HaKOMJICHHE C PadOTOH IIaHOBO-3KOHOMHYECKOH IPYIIBI, C METOAaMH y4eTa BBINOJIHEHHS IJIaHa OTAEIbHBI-
MH TPOU3BOACTBCHHBIMH Y4YaCTKaMH MW arperaramu. Meponpmm/m 10 TMOBBINICHUIO ITPOU3BOJUTCIIBHOCTH
TpyZAa. TeXHUKO-3KOHOMHUYECKHE TTOKA3aTEIH

Bnanets

CIOCOOHOCTBIO  TIpHMe-
HATH HABBIKU HCITIOJIB30-
BaHUA TEXHHUYCCKUX

Cocrapnenue, HamicaHue 1 0pOopMIIEHHE 0TYETa 110 MPOU3BOJCTBEHHON — MPEIIUIIIOMHON MPAKTHUK:
COZIep)KaHI/Ie oT4yeTa OHpelIe.HSIeTCSI I/IHJII/IBI/I)IyaIIBHI)IM 3aaHUEM, BbIJITAaHHBIM pYKOBO)II/ITeJIeM HpaKTI/IKI/K
XapaKkTepUCTHKA BBITyCKAEMOW MPOAYKIHMH (HOMEHKJIATypa, CEpUHHOCTh, COPTAMEHT BBIITYCKa€MOW MPOJIyK-

[IpousBoacTBeHHas —
MpEeAAUTIIOMHAS
MPaKTHKA




CmpykmypH CmpyxkmypHbiti
blll I1eMeHm Inanupyemole /1eMeHm
Oyenounvie cpedcmea .
KOMNemeHyu | pe3yibmamol 00yyeHUs obpazosamenvholl
u npocpammol

CPEICTB IS M3MEPEHUS | [IMH, MAPKU CTalN). TEXHUYSCKUE YCIOBUS U CTAHAAPTHI Ha BBITYCKAEMYIO MPOMYKIHI0. CBS3b C IPYTUMH IIe-

U KOHTPOJIA OCHOBHBIX | Xamu. CXeMa yIpaBJIeHUs 1eXOM. TEeXHUKO-d3KOHOMUYECKHE IMOKa3aTenu 1exa. [lyTh ymydiieHus: TeXHUKO-

MapaMeTpoB TEXHOJIOTH- | IKOHOMHYECKHX TMoka3aTeneil. [lepcnexTuBsl pazButus 1exa. [IpuBecTn miaH 1exa, CXeMy TeXHOJIOTHIECKOTO

YECKUX TMPOIECCOB II0- | MPOIecca, OCHOBHBIE OTACICHHUS 1I€Xa, CXeMY IPY30II0TOKOB

JIy4EHUS] METaJUIOU3Ie-

A
3HaTh - OCHOBHBIE TEPMHHBI U

omnpeaeicHusl B 00J1acTH
TEOPUH U TEXHOJOTUH
MIOKPBITHIA;

- BUOBl U CBOMCTBA IO-
KPBITUI, TEXHOJOTHIO U
o0opyioBaHUE JUTSI
(hopMUpOBaHUS TOKPHI-
THA B  HENPEPBIBHBIX
JUHUSX;

- OCHOBHBIE 3aKOHOMeEp-
HOCTH B3aUMOCBsI3EH
XUMHYECKOT0 U (ha3oBo-
ro cOCTaBa, COCTOSIHHA,
CTPYKTYpBl M CBOWCTB
MaTepHaloB;

- crmocoObI OCyIIeCTBIIC-
HUSL U KOPPEKTHUPOBKU
OCHOBHBIX  TEXHOJIOTH-
YecKHe IpOoIecCOB Ha-
HECEHUS! TOKPBITHHA Ha
JIMCTOBOH MPOKAT;

- TpeOoBaHHS HOpMa-
TUBHBIX JOKYMEHTOB IO
KOHTPOJIO KadecTBa MO-
KpBITHI.

Ilepeuens 6onpocos 011 nOO20MOEKU K 3auemy:
[oxpsiTus. OcHoBHble MOHATH. Llenn Hanecennsa. OyHKIUU MOKpHITUIH. CBOWMCTBA MOKPHITHH.
[MoxperTus. Knaccudukarys BUIOB MTOKPHITHH.
DU3HKO-MEXaHNYECKUE CBOMCTBA IIOKPBITUH.
®u3HyeCKHe CBONCTBA TOKPBITUI.
OU3BHKO-XMMUYECKUE CBOMCTBA MOKPHITHIA.
CaHUTapHO-TUTHEHUYECKUE CBOMCTBA MOKPBITHM.
OKCIUTyaTallnOHHBIE XapaKTEPUCTUKH TOKPBITHA.
TexHomornyeckrue CBOMCTBA MOKPHITUH.
JexopaTuBHBIE CBOMCTBA MOKPBITUN
0. 3ammutHbIe cBOMcTBa MOKPBITHH. CrienuduKka 3alIMTHOTO JISHCTBUS NMOKpbITHH. KaToqHbIe M aHOIHBIC
MTOKPBITHSL.

Boo~Noour~wdPE

11. MeTtop ropsiaero morpyKeHwsl, HAHOCUMBIE MaTepUAIbI, CBOMCTBA TOKPBITHA.
12,  DaeKTpOIMTUYESCKHI METOA MOoJyueHHs NOKphITHH. CTPYKTypa M CBOMCTBA 3JICKTPOJIUTHUYCCKHUX MOKPHI-
THH.

Hanecenne HOKpBITI/Iﬁ BaJIKOBBIM MCTOAOM. TexHonmOrnyecKknue 0COOEHHOCTH. MaTCpI/IaJ'ILI HOKpLITPIfI.

TexHonorun npowus-
BOJICTA IpOKaTa ¢
MOKPBITUSIMU




CmpykmypH CmpyxkmypHbiti
blll 9eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmaa .
KOMnemenyu | pe3yibmamsi 00yuenus 006pazoeamenvbHoll
u npOSPAMMUL
YmMmeTh - KOPPEKTHO HWHTEpIpe-

THPOBaTh OCHOBHBIE Ha-
MIPABIICHUS pa3BHATHUA
TEXHOJIOTHH HaHECeHHs
IIOKPBITHM Ha JIMCTOBOMU
MIPOKAT;

- MpUOOpETaTh 3HAHUS B
o0NacTH  TEXHOJIOTWH
HaHECEHHUS MMOKPBITHIA;

- aHaIM3UpOBaTh CYILE-
CTBYIOILIME TEXHOJIOTUU
HaHECEHHUs ITOKPBITHH Ha
JINCTOBOM MPOKAT;

- C HCIOJB30BaHUEM
3HAHUM TEOPETUYECKUX
OCHOB  OCYUIECTBIATh
BBIOOp  TEXHOJOruYe-
CKHUX OIlepaluil ajis TH-
MTUYHBIX TEXHOJIOTUH
HAHECEHMsI TOKPBITHI Ha
JINCTOBOM IPOKAT;

- BbIOMpaTh 000OpPYIO-
BaHUe 11 (HOpMHUPOBa-
HUSl TIOKPBITUH, OIICHH-
BaTh 3¢ heKTHBHOCTD
TEXHOJIOTHIl HaHECEHHS
MIOKPBITHI B HENpPEpBIB-
HBIX JIMHUSX C YYETOM
TEXHHUKO-
TEXHOJOTMYECKUX  Ta-
paMETpOB M IKOJIOTHYE-
CKOM 06e301acHOCTH;

Ilepeuens 3a0anuil 014 npuodpemeHnus HAGLIKOG 8 peuteHuU 3a0ay
6 npeomemuoli oonacmu:
1. 3y4eHue ocoOCHHOCTEH IUHKOBAHUSI TPOBOJIOKU B IICEBAOKUIISIILIEM CIIOE.

2. I/I3yquHe 0CcOOCHHOCTEH QJICKTPOJIUTUYCCKOI'O METOZA MOJIYYCHUS ACKOPATUBHBIX HOKpBITHﬁ.

3. 3ydyeHue ocOOCHHOCTEH MOTY4eHUsI CynepruapoOoOHBIX TOKPBITHIA BATKOBBIM METOJIOM.
4. Meroauka BEIOOpa TTOKPBITHH.




CmpykmypH CmpyxkmypHbiti
blil JIEeMEHM Inanupyemoie aNleMeHm
Oyenounvie cpedcmea .
KOMNemeHyu | pe3yibmamol 00yyeHUs obpazosamenvholl
u npocpammol

- TpPOTHO3UPOBATH Ha

OCHOBEe HH(OPMALIMOH-

HOTO TIOMCKa KOHKY-

PEHTHYIO CIIOCOOHOCTh U

9KOJIOTHYECKYI0  0€30-

MacHOCTh MaTepHalioB U

TEXHOJIOTHI HaHECCHUS

IIOKPBITHM Ha JIMCTOBOMU

MIPOKAT.
Bnanets - TIPaKTUYECKUMH HaBBI-

KaMH  HCIOJB30BaHHUS
3HaHUi 00 0COOEHHO-
CTsX HAHCCCHU HOKpI)I-

TAH B HENPEPBIBHBIX
JIUHUSX Ha JIMCTOBOH
MIPOKAT;

- mpodeccuoHaTHHBIM

SI3BIKOM B MIPEIMETHON
00JIaCTH TEOpUH U TeX-
HOJIOTMHM HAaHECEHUS MO-
KpBITUH;

- croco0aMu COBEpIIIeH-
CTBOBaHMs MPOdeccHo-
HAJIBHBIX 3HAHUH U yMe-
HUW MYTEM HCIOJIb30Ba-
HHS BO3MOYKHOCTEH WH-
(hopMaMOHHON Cpeapbl,
yueOHOW M Hay4HOU JH-
TepaTypbl 10 BOIpPOCaM
9KOJIOTHUECKOH  0e30-
MacHOCTH  TEXHOJIOTUH
HAaHECEHHUs IOKPBITHHA B

Ilpumepnutii nepeuens 3a0anuil 011 NOO2Z0MOBKU K CO0ECe006aARUAM U YCHIHBIM ONPOCAM.

1. Ananu3 nefcTBYIONINX CTAaHJAPTOB Ha TEPMUHBI U OIPEIEIeHNs B 00IaCTH HAHECEHUS TTOKPBITHH.

2. Ilouck crnenuanbHON Hay4YHO-TEXHMYECKOH JIMTEpaTyphl, MaTEHTHOW WH(POPMALMH, TEMATHYECKUX
HuTepHeT-pecypcoB, Criennanu3upyomuXcs B 00J1aCTH BUOB MOKPHITHIA.

3. HW3yueHne OCHOBHBIX METOJ0OB U3MEHEHUS CBOKCTB IIOBEPXHOCTH.

4. YcTaHOBICHHE MEXIUCHUILIMHAPHBIX CBS3€i, HEOOXOIUMBIX Ul aHAJM3a CYIIECTBYIOIIMX BHIOB
MTOKPBITHH.

5. Ilouck Hay4HO-TEXHUYECKOH MH(OPMALIMU U aHAJIN3 aJlTOPUTMa BEIOOpA BUAOB IMOKPBITHHA C Y4€TOM
YCIIOBUH 3KCIUTyaTalluy U3/esusl.
6. Ilonck HaydYHO-TEXHUYECKON MH(POPMAIIMH U aHAJIN3 BPEIHBIX M OMACHBIX ()aKTOPOB Pa3IMYHBIX BHIOB TI0-
KPBITHH, OKa3bIBAIOUINX BIMSIHNAE HA OKPYXKAIOILYIO CPEAY U 310pPOBBE YEIOBEKA.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

HEINPEPBIBHBIX JINHUSAX;
- OCHOBHBIMH METOJaMH
HCCIIEIOBAaHUS CTPYKTY-
PBI ¥ CBOMCTB IOKPBITUI
C NpPUMEHEHHEM COBpe-
MEHHOTO uccienoBa-
TEJIBCKOTO  00OpyI0Ba-
HUS,
- HaBBIKAMH M METOIU-
KaMu 000OIeHns pe-
3yNbTaTOB pelieHus,
SKCIEPUMEHTAIBHOU
NesITeNbHOCTH B 0071acTH
TEXHOJIOTHIl HaHECEHHS
HIOKPBITHIA;

- MPaKTUYECKUMHU HaBbI-
KaMu  pa3paboTKd U
KOPPEKTUPOBKH  THUIIO-
BBIX TEXHOJOTUYECKHUX
MPOLIECCOB  HAHECECHUS
HOKPBITUM Ha JIMCTOBOMU
MIPOKaT.

[1K-11 - roro

BHOCTBIO BBISBIIATH 00B

CKTBI JIA YIYUHICHUSA B TECXHHUKE U TEXHOJIOTUN

3HaTh

3¢ (heKTUBHEIE BapUaHTHI
yCTpaHeHHS HEIOCTat-
KOB KOHCTPYKIIUH Me-
TaJTypTUYECcKOro arpe-
rata M COBEPIIEHCTBO-
BaHHUS TEXHOJIOTMYECKO-
To Tporecca

KoHnTposnbHbIE BONPOCH! U1 MPOBEACHUS TEKYIIETO KOHTPOJIS U UTOTOBOU
aTTecTaluu B popme sK3aMeHa
KaxoBa cymHoCTh CTaTHYECKUX MOJIENEN B METAJUTYPTHH?
KaxoBbl 0cOOEHHOCTH JMHAMUYECKOTO MO/JICIIMPOBAHUS B METAJLTypriu?
B uem ocoOeHHOCTh MOJIeIIel ¢ pacipeae/eHHBIMU MapaMeTpamu?
[Touemy mapamMeTphbl MOJEH MOTYT OBITh pacpeIeICHHBIMU?
KakoBa 0COOEHHOCTh HMHUTAITIOHHBIX MOJICIICH?

B uem CYITHOCTD PAa3JIMYHBIX YUCICHHBIX MeTO,I[OB?

MonenupoBanue
MPOIIECCOB B 0OBEK-
TOB B METAJUTYprUU




CmpyxkmypH CmpykmypHubiil
bill 971eMeHm Inanupyemvie 91eMeHm
Oyenounvie cpedcmesa .
KoMnemenyu | pe3yiomamsi 00yuenus 00pazoeamenvHoll
u npocpammbl
UeM oTIMYAIOTCA PA3IUYHBIE METOIBI ONTUMH3ALMN?
Ymets Tematuka 1a00paTOpHBIX PAbOT IO MATEMATHYECKOMY MOJICJINPOBAHHIO
BBISIBIISITH 3¢ peKkTuBHBIC
METaJUTyprHYECKHUX MIPOLIECCOB
BapHaHTBl  YCTPaHEHUs .
MaremaTtndyeckoe MOAETHPOBaHHUE MPoLiecca IIAKO0Opa3oBaHus B KOHBEpTepe ¢ KOMOMHUPOBAHHOM POy B-
HEIOCTaTKOB KOHCTPYK- N
KOHM KHCIIOPO/IOM CBEpPXY M aprOHOM CHH3Y.
LMY METAJUTYpPTrU4eCKOTro
MarteMaTrueckoe MOAEIHPOBAHHUE IIPOLIECCA PACKUCIICHHS CTAIIH.
arperara M COBEpIIEHCT- o
MaremaTtndyeckoe MOJISIIMPOBAHUE TPOIEcca BAaKyyMHOM 00pabOTKH MeTaslia
BOBaHMSI TEXHOJIOTHUYE-
CKOTO TIpOLecea MatemaTtrndeckoe MOJeIMPOBaHuUE Mpoliecca MPOTyBKH MeTaslla B KUCIOPOJAHOM KOHBEPTEPE CBEPXY
P MaremaTtrueckoe MOISTHPOBaHUE TpoIiecca OKHcIeHus Gpochopa B IyrOBOH CTANCIUIABHILHON TIEUH.
Bnagets JlaboparopHas pabora:
HABLIKAMU  BELBICHIS Maremarndeckoe MOACIMPOBaHKE Mpolecca okuciaeHus: Gocdopa B ITyroBoil CTaNCIUIABWILHON IEYH.
SGSKTHBHBIX  BapUaH CMozienupoBaTh 3aBUCUMOCTb OCTATOYHOTO cofepkaHusl pocdopa B MeTaiie mepes] BHITYCKOM U3 arperara ot
TOB VCTPAHCHIS HI;ILOC conepxxanus pocdopa B 1oMe ¥ OCHOBHOCTH 11L1aka npu padore ¢ 30 % 1oMa B METAJUIMYECKOM IINXTE.
yerp Heo6xonumele 1 pacyeToB AaHHBIE BBIOUPAIOTCS] CAMOCTOSTENBHO.
TaTKOB KOHCTPYKLMH
Pexomennyemas nureparypa:
METaJUTyprUIecKOTo
AFDErATA ¥ COBEDILEHCT 1. buree A.M., bureer B.A. Mertamnyprusa cranu. Teopust U TEXHOJOTHS IJIaBKU CTalu. — MarHuToropck:
BoII)aaHHﬂ TCXHOI:J)]OFI/I‘IG MITY, 2000. - S44c.
CKOTO TIPOTIECea 2. KonecuukoB FO.A., bynanoB b.A., CronsipoB A.M. Metautyprudeckue TEXHOJIOTHH B BHICOKOIIPOU3BOIH-
p TEJILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocobue. — Marautoropek: M3a-8o MarHuToropck. roc. TexH. yH-Ta
nm. I'.'11. Hocoma, 2015. — 379c.
3Hatb MOHATHHHBIA  ammapar | TeopeTndeckue BOIPOCHI:

IIPOECKTHOM  JI€ATEIbHO-
CTH;

TUIBl TIPOEKTOB U UX
MIPOEKTHBIE TPOAYKTEI,
3Tallbl BBITIOJTHEHUS
IIPOEKTA; CTPYKTYpPY
IIPOEKTA;

KpUTEepHH OQOPMIICHHUS
MUCHbMEHHOW YacTu Mpo-
€KTa;

1. Onpenenenue Hayku. Kiaccugukaius Hayk.

2. MeroioJ0ru4eckie OCHOBBI HAYYHOTO TTO3HAHUSL.

3. MeTozp! HayYHOTO TO3HAHUS.

4. IlpuHUMITEI OpraHU3alMU U 3TAIlbl HAYYHO-MCCIIEI0BATENbCKON PadOTHI.
5. TeXHOJIOTHH U CPEJNICTBA TTOUCKA HH(OPMAIINH JUTS BHITTOITHEHHUS TIPOCKTA.
6. Posib 1 MecTO IPOEKTHOM EATENLHOCTH B Pa3IMYHBIX OpPraHU3aLusX.

7. OCHOBHBIE 3Tarnbl pa3paboTKH MPOEKTA.

8. [TosiByIeHUE W pa3BUTHE TIOHSITHS «IIPOCKTY.

9. llenenonaranue U MIaHUPOBAHKE MTPOEKTA.

10. Dransl NpoeKTHON paboTEHI.

HpOCKTHaH JACATCIIb-
HOCTb




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs
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CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

KpUTEpUN OLEHKH IpO-
€KTa; TpeOoBaHMsl,
MPeABSIBISEMbIE K 3alH-
Te TpoekTa, pedepara,
KYpCOBOM M BBIITYCKHOU
KBaTM(UKAMOHHON  pa-
OOTHI;

MpaBujia  MOCTaHOBKHU
Lened U 3a7ad OpoeKTa;
MOJIENIN KU3HEHHOTO
LMKJIA IPOEKTA;

o0NacTH  TpPUMEHEHUS
COBPEMEHHBIX MOIXO0I0B
MPOEKTHON  NIEATEIbHO-
CTH W yIOpaBJIEHUS IIPO-
EKTaMH;

OCHOBBI  METOAOJIOTUH
IIPOEKTHOM U HCCIIENO-
BATEJIbCKON JIEATEIbHO-
CTH;

XapaKTepHbIE TMPU3HAKU
MIPOEKTHBIX M HCCIEN0-
BaTENLCKUX PadoT;
3Tarbl MPOEKTUPOBAHUS
YW HAay49HOTO HCCIIEZOBa-
HUS,

(OpMBI 1 METOIBI TIPO-
eKTUPOBAHUSI, YI€OHOTO
Y HAy9YHOTO HCCIIe/IOBa-
HUS

11. TexHONOrMM reHepauy UaeH MpoeKTa.

12. Pa3BuTHE UI€H B IPOECKT.

13. Pecypchl MpOEKTHO# IEATEIbHOCTH.
14. TlpyHOUIBI TPOEKTHOH AESITENbHOCTH.
15. [IpuHIUIIBI TPOEKTHOH PabOTHI.

16. Kimaccndukanus mpoeKToB.

17. OneHka pUCKOB B MPOEKTHOM paboTe.

18. Cucrema yrpaBieHus MPOSKTHOM EATeTEHOCTHIO

YMeTh

(dhopMynupoBaTh  BEAy-
Iy mnpobiieMy, Haxo-

BapuaHTsl npakTHYeCKUX 33aHUM:
- [leHHOCTH HAy4YHO 3THKHU.
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91eMeHm
obpazosamenvHol
npOSPAMMUL

JUTh TYTH €€ PeIICHHS;
BBIOMpATh LIENH U 3a1a-
YH [IPOEKTA;

BJIaJe€Th METOJaMH IPO-
€KTHOH JIeSTCIILHOCTH,
BBITIOJIHSATD JesITeNb-
HOCTb IO MPOEKTYy B
npenenax 30HBI OTBET-
CTBEHHOCTH;

IPOBOJUTE CaMOAHAIN3
YCIICIIHOCTH H PE3yJib-
TaTUBHOCTH  PEIICHUS
MPOOJIEMBI TIPOEKTA; OTI-
peneniaTe M aHaJIU3HPO-
BaTh PUCKU MPOEKTHBIX
onepanuii
dbopMynupoBaTh  TeMy
IIPOEKTHOM U HCCIIENO-
BaTEIbCKON paboThL,
JIOKa3bIBaTh €€ aKTyalb-
HOCTB;

COCTaBIISITh MHAMBUY-
QIBHBIH TUIAH TIPOEKT-
HOW W HCCIeN0BaTeNb-
CKOH paloThI; BBIACIATH
O00BEKT M MpeAMET HC-
CIICIOBAHHUS;

paboTaTh ¢ pazIMYHBIMU
WUCTOYHUKAMH  JTUTEpa-
TypBl, TPAMOTHO UX LIH-
THPOBaTh,  OPOPMIATH
6ubanorpaduyeckue

- 'mnoresa. Hayuynas unes. ITapagokc.

- CTpyKTypa IpOEKTHOM AESTEILHOCTH.

- OOBEKTHI U CYOBEKTHI TPOEKTOB.

- MeTonpl ¥ TUIIBI HAYYHBIX UCCIICIOBAHUH.

- MCTOILI)I HAay4YHOI'O IO3HAHUA.

- OOpa3oBaTeNbHBIE TPOCKTHI.

- OCOOCHHOCTH 3TANoB KU3HEHHOTO [IUKJIA TIPOEKTA.
- Uctounuku uHpopManuy 1 npaBuiia paboTel ¢ HUMHU.
- OcOOCHHOCTH HAYYHOT'O CTHJISL PEUH.

- OCHOBHBIE IPHEMBI IOATOTOBKH ITPE3CHTALINY.

- 3ammTa npoeKTa




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

CCBUIKH, COCTaBIISATH
oubnuorpaduieckuit
CITHCOK TI0 TpobJieme;
BBIOUpATh M TNPUMEHSTh
Ha TIPaKTHKE METOJbI
HCCIEA0BATENBCKON pa-
0O0THI, afcKBaTHLIE 3a/a-
YaM UCCIIeIOBaHUS;
opOpMIIATE TeOopeTHde-
CKHE U JIKCHEpPHUMEH-
TalbHBIE  PE3yJbTATHI
HCCIEA0BATENBCKON U
MIPOEKTHOU pabOoTHI;
peLeH3upoBaTh  Hccie-
JIOBaTENBCKYIO0 WIIH TIPO-
eKTHYIO paboTy;
0QOPMIIATE PE3YJIBTATHI
IPOEKTHOM U HCCIIENO-
BaTEJIbCKOU paboTsI
(cozmaBate  mpe3eHTa-
1uu, BeO-caiThl, OyKIe-
ThI, TyOJUKAIHN );
paboTaTh C pa3IUIHBIMU
nHGOPMALUOHHBIMH
pecypcamu;
paspabaTeiBaTh M 3a-
LIMIIATh TPOEKTHI pa3-
JIUYHBIX TUIIOJIOTHH;
ohOpMIIATE W 3alTUINATH
y4eOHO-
HCCTIe/IOBATENILCKUE  pa-

0oThl (pedepar, Kypco-




CmpykmypH

blll DJIeMeHm
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91eMeHm
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BYIO ¥ BBIITYCKHYIO KBa-
JTUQUKAIMOHHYI0  pabo-
Ty);

BBIMIOJIHATh ~ MTPOCKTHO-
KOHCTPYKTOPCKHE pabo-
TBl B aBTOMAaTHU3HPOBaH-
HOM pEKHME;
OpraHu30BbIBATH po-
eKTHYI0  JeATEeIbHOCTD
Ui perneHus mpodec-
CHOHAJIbHBIX 3aaa4.

Bnanets

cnoco0aMy TIOCTaHOBKH
uend M GopMmynuposa-
HUS TUIOTE3bI HCCIeN0-
BaHMUSI,

OCHOBHBIMU CcTIOCOOaMu
MOUCKAa  HEOOXOANMOIt
nH(pOpMaIny;
HaBbIKaMHu  (hopmynupo-
BaHMS TEMBI HCCIIEIOBa-
TEJIbCKOH W MPOECKTHOU
paboThr;

HaBBIKAMH OCYIIECTBIIE-
HUA cOopa, M3y4eHUS |
o0Opabotku  uHDOpMa-
uu;

omelToM cbopa, oOpa-
00TKM HMH(pOpPMaLUH, ee
XpaHeHUus, TpeJCcTaBie-
HUS, TIepeayd U HaKOII-
JICHUS;

OIBITOM  OTIpEJIEIICHUSI

Ilpumepnutii nepeuens 3a0anuil 01 HOOZOMOBKU K COOECe008AHUAM U YCHIHBIM ORPOCAM.

1. Uzydenne ocobeHHOCTEH TPOSKTHON AEATEIHHOCTH.

2. lowuck cnenuanbHOW HAYYHO-TEXHHUUECKOW JIUTEPATyphl, MATeHTHON MH(opManmu, TeMaTnyeckux MHTEp-
HET-PECYPCOB, CIIELUATU3UPYIOIINXCS B 00JIACTH BUIOB IIPOEKTOB.

3. M3yueHne OCHOBHBIX METOAOB HAyYHOI'O UCCIIEOBaHUSI.

4. YcTaHOBIIEHHE MEXIUCIUIUIMHAPHBIX CBs3eH, HEOOXOIUMBIX ISl pa3paOdO0TKU MPOEKTOB PA3IIUYHBIX BUIOB.
5. TTonck HayYHO-TEXHUYECKOW MHPOPMAIMH U aHAIN3 AJITOPUTMA Pa3pabOTKH MPOEKTa.

6. M3ydeHue cyniecTBYOLIMX HICTOYHUKOB HAYYHO-TEXHUYECKON MH(pOpMaLUu




CmpykmypH CmpyxkmypHbiti
blll I1eMeHm Inanupyemole /1eMeHm
Oyenounvie cpedcmea .
KOMNemeHyu | pe3yibmamol 00yyeHUs obpazosamenvholl
u npocpammol
KauecTBa MPOEKTHBIX
onepauui;
OTIBITOM  ONpEICTICHUS
PHCKOB MPOEKTHBIX OIe-
paruid;
MpHeMaMHy aHalln3a CH-
Tyally U €€ OTICAHUS;
HaBBIKaMHU cOopa WH-
dhopmarum.
3HaTh [lopsimoxk u ocobeHHO- | Teopemuueckue 60NPOChHL:
CTH BBINIONHEHUS Hayd- | 1. [lokazaTenu, xapakTepu3yrolue HaydHYO TeSTEIbHOCTD.
Ho-HccienoBaresbekux | 2. Knmaccupukanus HayqHO-TEXHUUECKON TPOYKIIH.
pabotr mo rocyaapcT- | 3. Buibl MpoABMKEHUS HAYYHOW TPOIYKIIUN HA PHIHKE.
BEHHBIM  KOHTpakTaMm, | 4. ['ocynapcTBeHHas perucTpanys HayqHbIX Pe3yIbTaToB.
dopMbl  TOcynapcTBeH- | 5. OCHOBHBIC 1S U MPUHIIMITBI TOCYAaPCTBEHHON HayUYHO-TEXHUYSCKON TTOJTUTHKH.
HOM TOJJICPKKU HHHO- | 6. VICTOYHMKY (UHAHCUPOBAHUS MHHOBAIIMOHHBIX MPOCKTOB.
BallMOHHOHN JesTenbHO- | 7. @opMbl (UHAHCHPOBAaHUS MHHOBAIMOHHOW JIESTETFHOCTH.
ctu B Poccun. 8. ©®opMbI TOCYTAPCTBEHHOM MOAEPAKKU HHHOBALIMOHHOU JESATEIbHOCTH.
9. Ilopsimok 1 0COOCHHOCTH BBIIOTHEHHSI HAYIHO-UCCIEA0BATEILCKUX PAbOT MO TOCYAapCTBEHHBIM KOHTPAK-
Tam
10. HeTpagummoHHBIE MEPEI TOCYIapPCTBEHHOM IO ICPKKH. Ilponproxenne Hayd-
paauig P yaap JICP o
VMeTh IIpuoGperars 3HaHus B | [Ipakmuueckue 3a0anus: HOM TpOIyKINHI
puoop p

00JIaCTH  TPOJIBMYKECHUSI
HAayYHOM  IPOIYKLHH.
Omnpenensate 3¢dexTus-
HBIC TIYTH TIPOJIBUKCHUS
Hay4YHOM IPONyKLUUU C
MPUMEHEHUEM  COBpE-
MEHHBIX HH(OpPMaIMOH-
HO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH,  TII100anb-
HBIX HMH(OpMaIMOHHBIX

[ToaroToBka AOKIIATOB-IPE3CHTAINI HA MIPEATIOKEHHBIE WM CAMOCTOSITEITEHBIC TEMATHKU:

1) Hay‘lHO-TeXHI/IIIGCKaH OpoAYyKIUs: IOHATUC, BUIBI.

2) OcoOeHHOCTH OIEHKU Ka4eCTBa JIJIsl HAYYHO-TEXHIUUYECKOH MPOTyKIIHH.
3) IIporecc mpou3BOACTBA, peaTu3allii U UCTIOIB30BAHUS HAYTHO-TEXHHIECKON TTPOTYKITHH.
4) )Ku3HeHHBIH UK HOBOBBeIeHNH. HaydHO-TIPOM3BOICTBEHHBIN ITHKIT.

5) Knaccudukanus HaydHO-TEXHUYECKON TPOITYKITUH.

6) Opraam3aius 1 IUIAHUPOBaHUE MPOABIKCHIS TOBApa M IIyTH €TI0 COBEPIICHCTBOBAHUSL.

7) CpezncTBa v METOJIbI CTUMYITUPOBAHUS COBITA MTPOTYKIIHH.

8) IIpuMeHeHne COBpeMEHHBIX HH()OPMAOHHO-KOMMYHHUKALMOHHBIX TEXHOJOTUH M TNI00abHBIX MH(OpMa-
IIMOHHBIX PECYPCOB sl MoMcKa 3Q)EeKTUBHBIX MyTeH NPOABMKECHHUS] HAYYHOH MPOAYKIIUH
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pecypcoB. 9) lpunuumnsl, GopMbI U METOBI PUHAHCHPOBAHUS HAYYHO-TEXHUUECKOW MPOTYKIIHH.
10) Ucrounuku pUHAHCUPOBAHHS HAYYHOM, HAYYHO-TEXHUYECKOW M MHHOBAIIMOHHOM JICSITEITLHOCTH.
11) Hayuno-texanueckas noiautuka Poccum.
12) INopsigok pa3paOOTKH KOHKYPCHOH TOKYMEHTAIHH.
Bnagers Knaccudukanueid Hay4-
HO-TEXHUYECKOW  Mpo-
nykmmn.  [Ipodeccuno-
HaJbHBIM SI3BIKOM TIpeJi-
METHOH o0jacTd 3Ha-
auA.  TpaKTieckumy Teopueckue 3a0anus:
?I:z;,;zaMHHHZHeI;I:;qﬁg: 1. CoctaBuTh Knaccnq)I/IVKauI/Ho Hay4YHO-TEXHUYECKOH MPOAYKIIUHI onlv)ez[enéHHoﬁ TPYIIIIEL
TeXHUUCCKOH  TPOJIYK- 2. CocraBuTh rioccapuii mpoQpecCHOHAIBHBIX TEPMHUHOB NPE/IMETHOH (16nacm 3HAHUS.
 HaBLIKAMU COCTAB- 3. BoINOTHUTH OIIEHKY KadecTBa AJI1 KOHKPETHOW HayYHO-TEXHUYECKON MPOITYKIIUH.
JLIIZIII;IH’I KOHKYPCHOH 710~ 4. CocTaBUTh YNPOIIEHHBIN MaKeT KOHKYPCHOHM TOKYMEHTAIMH JIJIsl BRIOPaHHOTO KOHKypCa.
kymenTamn,  Criocoba- 5. Pa3paboTtats TIPOEKT HCIOIB30BAHHA COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUH B 00IAaCTH MPOJIBUKE-
MH COBEPIICHCTBOBAHHS HUSI KOHKPETHOW HAYYHO-TEXHUYECKOH MPOJTYKIUH.
podeCCHOHANBHBIX
3HAaHUM ¥ YMEHHUH ITyTeEM
HCIIOJIb30BaHUS BO3-
MOKHOCTeH  HH(popMa-
LIHOHHOM cpeapl
3HaTh KiroueBsie TepMunbl 1 | Teopemuueckue 80npocsl:

MOHSTHS TCOPHH OTITH-
Mu3arui. OCHOBHEIC
METOZBI ONTHMHU3AIINN
TEXHOJIOTHYECKUX MPO-
neccoB OM/I. Tlocnemo-
BaTeJIbHBIC 3TAIlbl pea-
JTU3ALMH ONITUMU3ALIH-
OHHBIX 3a1a4. O0IIHe
QITOPUTMBI PEIICHHS

1. PackpoiiTe mOHSATHE MOJENH TEXHOJIOTUYECKON CUCTEMBL.

2. OxapakTepHu3yHTe CYIIHOCTh U 0COOEHHOCTH (PU3NYECKIX MOJIEIICH CHCTEM.

3. OxapakTepu3yiTe CYIIHOCTh U OCOOCHHOCTH MaTeMaTHYECKHX MOJICIICH CHCTEM.
4. PackpoiTe MOHATHS ONTHUMH3AIIAN U ONITUMAJILHOTO PEIICHUSI.

5. MaremaTn4decKkas II0CTaHOBKA 3aa4y OIITHMU3AIIHH.

6. Knaccudukaiys METOI0B PEIICHUs 3a1a4 ONTHMH3AIIH.

7. AuddepeHiranbabie METOIBI PEIICHHS 33/1a4 ONTUMHU3AIIHH.

8. Meron HeonpeeneHHbIX MHOKUTENEH Jlarpanka.

9. BapuallMOHHBII METOJ AJ1sl pellieHUs 3a/1a4 ONTUMU3AIIH.

MeToabI ONITUMHA3A-
IIUU TIPOIIECCOB 00-
pabOTKU METAIIOB
JaBJICHHEM
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3aJ1a4 ONTUMHU3ALUN 10. TlonaTue QyHKIMOHATA BAPUALIMOHHOTO UCUNUCIICHHS.
muddepenumansaeivMi U | 11. TloHsTHE 3KCTpeMau B BAPHALMOHHOM HCYHCIICHUH.
YHUCICHHBIMU MeToAaMu. | 12. BapuanimoHHOE MCUUCIICHHE B 3a/1a4aX ONTUMH3ALUY.
Tunosele 3anaun 13. IlpssMbIe METO bl BAPHALIMOHHOTO MCUUCIICHUS.
ONTHMAJIBHOT O 14. YucneHnHble METOBI pEIIeHN 33]1a4 ONTHUMHU3ALINH.
[IPOU3BOJACTBEHHOTO 15. MeTton AMHEHHOro MPOrpaMMUPOBAHUS ISl PEILEHUS 3aa4 ONTUMU3ALINH.
[JITAHUPOBAHUS U 16. I'eomeTpuueckuii crocod perieHus 3a1a4d JMHSHHOTO TPOrpaMMHUPOBaHHSL.
YIIPABJICHHUS. 17. Iloctpoenue O3JIII. Jonyctumblie u ontumanbHble pemenus O3JIII.
18. Cummiekc METOJ pelIeHUs 3aa4 JIMHEHHOr0 NpOrpaMMUPOBaHUSL.
19. DOransl pa3paboTku Mojenel INHEHHOTO IPOTrPaMMHPOBAHUS.
20. JIlunamMu4eckoe MporpaMMUpPOBaHUE JUIs peIIeHHUs 3a4a4 ONTUMHU3AIIH.
21. Dranbl pa3paboTKU MOEIeH TMHAMHUYECKOTO MPOrpaMMHUPOBaHUS.
22. OnTuManbHOE MPOU3BOACTBEHHOE IUIAHUPOBAHUE U YIIPABJICHUE.
23. OCHOBHBIE HalPaBIECHNUA IPUMEHEHUS METONOB ONITUMH3AINY B HHXKEHEPHON NEATEIbHOCTH.
24. Metoibl 0e3yCIIOBHON ONTUMH3AIUH.
25. IlpyHIMOBI pellieHns] OCHOBHBIX 3a]]a4 YCIOBHON ONTHMU3AIUU.
YmMmeTs BousiBiiaTe 00bexTHl 401 | [Ipakmuueckue 3a0aHus:

YIIyYIIEHUS B TEXHUKE U
texnonoruu. OOocCHO-
BaHHO BEIOWpaTh METO-
IIbI peleHus 3agad Ofl-
TUMH3ALUKA IS KOH-
KPETHBIX TEXHOJIOTHYE-
ckux mpouecco OMJI.
OObBACHITE W aHAJINU3HU-
poBaTh  CYUIHOCTb U
0COOEHHOCTH OCHOBHBIX
METOAOB ONTHUMHU3ALMHU
TEXHOJIOTHYECKUX  TIPO-
neccos OMJI. Popmy-
JIUPOBaTh OTPAHUYCHHUS
IpH TOCTAHOBKE W Ppe-

01N NIk WM —

. IlpuBenTe npuMep TEXHOJIOTUYECKOH CHCTEMBI.

. [lpuBenuTe npumep GU3NIECKON MOJIEITH CUCTEMBI.

. [IpuBenTe mpumMep MaTEMaTUIECKON MOJEIIN CUCTEMBI.

. IlocTpoliTe anropuT™ NONCKa ONTHMAIBHOTO PEIICHUSI.

. OnumuTe OCHOBHBIE 3Tallbl MaTEMAaTUYECKON TOCTAHOBKH 3a/1a4H ONTHUMHU3AIINH.

. [loctpotite KnaccupUKaIIUIO METOJOB PEIICHUS 3a/1a4 ONTHMH3AIINH.

. Onummre nuddepeHuranbHbIe METObI PELICHHS 3aa4 ONTUMHU3ALHH.

. IlocTpoliTe alnroput™M MpUMEHEHUSI METOJIa HEOIIPEAEIICHHBIX MHOXUTENEH Jlarpanxka s perenus 3anad

OIITUMU3AIIUH.

9.
10

HOCTpOfITe AITOPUTM NPUMCHCHHS BaApUAlITUOHHOI'O METOJa AJId PCIICHUA 3aa4 OIITUMH3alluH.
. HpI/IBe,Z[I/ITC NpUMEp NpPpUMCHCHUA q)YHK]_II/IOHaJ]a BApUAILIMOHHOTO MCYHMCIICHUA Ui PCIICHUSA 3aJav OITH-

MU3aINH.
11. IlpuBenuTe npuMep NPUMEHEHHS YKCTPEMAIH B BApHALIMOHHOM UCUUCIICHHH.
12. OnumuTe 00K NPUHIUI TPUMEHEHHUS BAPHALMOHHOTO HCYUCIICHHUS B 3aJa4aX ONTUMH3ALUH.

13

. HpI/IMeHeHI/Ie MMPAMBIX METOJI0B BAPpHUAIVMOHHOI'0 MCYHUCIICHUS JJId PEIICHUA 3aJa4 ONITUMU3allN.
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LIEHUH 33434 ycioBHOH | 14. OxapakTepu3yiTe YUCIEHHbIE METO/IbI PEILIEHHUS 3a/1a4 ONTUMH3ALHH.
ontumm3auuy. Pemats | 15. B uéMm 3akmiodaeTcs CymIHOCTh METO/Aa JTUHEHHOTO MPOTPaMMHUPOBAHUS U KaKHE CYIIECTBYIOT CHOCOOBI
3aJauyd  ONTUMM3ALUY | pEIEeHUs TaKuX 3a1aq?
muddepeHunanbHeIME U | 16. OnummTe reoMeTpHUYECKHiA CIIOCO0 PEeLIeHNs 3314 JIMHEHHOTO MPOrpaMMHUPOBAHUSI.
ynciaeHHbIMU MetoaaMu. | 17. Kak npaBuisHo noctaButh O3JII1? CpaBHUTE JOITyCTUMBIE U ONITUMANIbHBIE PELLICHUS TaKOH 3a1a4u.
Breioupates Bo3MOXHBIE | 18. [locTpoliTe anropuT™M MpUMEHEHHUS CUMILIEKC METO/a IJIs PelIeHHs 3afad JTUHEHHOTO MpOorpaMMHUpOBa-
n Hambomnee 3¢ deKTus- | HUS.
Hble MeTOJIbl onTuMu3a- | 19. [Ipumenenne moaeneit TMHEHHOTO MPOrpaMMHUPOBAHUS [T PELLICHH 3a/1a4 ONTHMHU3ALINH.
muu  TexHomorndeckux | 20. OCHOBHBIE CTIOCOOBI PEIIEHHUS THITOBBIX 33/1a4 IMHEHHOTO TPOTPaMMUPOBaHUSI.
npoueccoB OM/I. Om- | 21. Kak ocymecTBiseTCsl pelIeHUE 3a]a4 JIUHEHHOW ONTUMU3ALMK C UCIONb30BaHUEM HaICcTpouku «Ilonck
peneniaTh KOJWYECTBECH- | PEIICHUs» B JJIEKTPOHHBIX Tabmuiax MS Excel?
HYI0O  XapaKTepUCTUKY | 22. B uéM 3akiiouaeTcsi CymIHOCTh METOJa PEIICHHUs 3a7ad JMHAMHYECKOTo MporpaMMupoBanusi? Onuinrte
LIEJTH, KOTOPYI0 HEe0o0XO- | OOIIMiA aNrOPUTM PeIIeHHUs TaKuX 3a1ad.
QUMO JOCTHYh B TMpo- | 23. HazoBuTe M oxapakTepu3ylHTe OCHOBHBIC 3TAlbl pa3pabOTKU MOIENed TUHAMHYECKOTO MPOrpaMMHpOBa-
recce ONTUMU3AIIUH | HUSL.
(zeneByto  ¢dyHkumio). | 24. JIns Kakux ONTUMHU3ALMOHHBIX 33aa4 IPUMEHAETCS METO AMHAMHYECKOI0 MPOrpaMMUPOBaHHA?
DopMynpoBaTh 25. [aiite comepxareibHy0 HOpMYIMPOBKY U MAaTEMaTHYECKYIO IIOCTAHOBKY TPaHCIIOPTHOM 3a7ayH.
coJiepKaTeNbHYIO U | 26. B uém 3aximoyaercsi CyIHOCTh U OCOOCHHOCTH pElIeHHs 33a4H TPOU3BOICTBEHHOTO IJIAHUPOBAHHS?
MaTEeMaTHYECKYIO 27. B ueM COCTOMT CYTh M OCHOBHBIE PUHIIUIIBI PEIIEHHUS 331a4U PAIlHOHAIBHOTO pacKpos?
COCTAaBJIAIOIIHE npi | 28. B uém 3akitouaeTcss NpuHLMI onTuManbHocTu P. bennmana?
[IOCTaHOBKE 3a1aud | 29. B 4€M cOCTOUT CYITHOCTH M OCHOBHBIE IPUHIIMITBI PEIIEHHUS 33/1a4H 0 KpaTyaiiiem mapipyrte?
ONTUMHU3ALIUH. 30. [TocTpoeHwue 1eneBol pyHKIKMEH B 3a/1aUe O KpaTyaiiineM MapIipyTe.
31. IlpuBeanTe npuMep NPUMEHEHHUSI METOAOB ONTHMHU3ALMH B MHKEHEPHOH ESATEIbHOCTH.
32. IlepeuncnuTe OCHOBHBIE ATAIIbl HOCTPOCHUS U PEUTN3ALMH ONTUMHU3ALMOHHON 3a/1a4H.
33. [IpuBeauTe mpuMep MPUMEHEHHUS MeTOAa 0€3yCIOBHON OTITHMH3AITHH.
34. Onumure anropuT™M pelIeHUs] OCHOBHBIX 3ajjad YCJIOBHON ONTHUMH3ALINN.
35. B uéM coCTOMT MOUCK 3KCTpeMyMa TuddepeHunpyeMoil GyHKIUN MHOTHX NEPEMEHHBIX MPU OTCYTCTBUH
OTpaHWYEeHHIA?
Bnanets [IpodeccnonansHo 3amanus U pazoOpaHHBIC IPUMEPHI PEIICHHS 3a1a49 U3 MpodheCCHOHATBHON 00JIaCTH 10 AUCITUILUTHHE «METO b
TepMUHOJOrHell B 00- | onTtuMuzanuu npoueccoB OM/I» onyOiaMkoBaHBI B ClIeAyIOLIEM yueOHO-METOANYECKOM oOecrieueHun: B.M.
JIaCTH ontuMusanuu | Canranuk, B.B. XKiynos. K pemennro 3aau onTUMH3aluy TEXHOJIOTHYECKHX IIPOIIECCOB U cucTeM: MeTtoau-

TEXHOJIOTUYCCKUX IIPO-

yeckue ykazanus. — Marauroropck, [[OY BIIO «MI'TV», 2007. — 45 c.
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neccoe OM/I. Marema-
THYECKUM  ammapaToM
TEOPUH pELICHHs 3agad
ontummsauun. [Ipaktu-
YEeCKHMMH HaBBIKAMHU pe-
LICHUS 3a7ad ONTUMH-
3alUM C HCIIOJIb30BaHU-
€M KOMIBIOTEPHBIX MPO-
rpamMm. HaBpikamu ca-
MOCTOSITEIBHOTO  TIPH-
MEHCHUSI, paCIIUPEHHS U
YIIyOJICHUST 3HAHUH TS
MOCTAaHOBKU U PELICHUS
3aJad ONTUMH3ALUU C
Y4eTOM pa3BUTHS MaTe-
MaTHYECKHX METOJOB, a
TaKXKe TEXHUKH U TeX-
HOJIOTUH. Hagbikamu
BBIOOpA M TIPAKTUYECKO-
ro TPUMEHEHHUS BO3-
MOXHBIX © Hanboiee
3G PEKTUBHBIX METO/IOB
ONTUMM3ALUN TEXHOJO-
THYECKUX NpOLIECCOB
OM/I. HaBeikamu kpu-
TUYECKOTO aHAJIN3a pe-
3yJIbTAaTOB PEIEHUs OIl-
THMHU3ALMOHHBIX 3a/ad.
HaBblkamu  KOppeKTH-
POBKH TEXHOJIOTHYECKUX
MPOIIECCOB Ha OCHOBE
aHaJiM3a  pe3yibTaTOB
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pEIICHUs 3a]1a4 ONTUMHU-
3alUU TEXHOJIOTUYECKUX
nporieccoB OM/I.
3HaTh KitoueBbie TepMuHbl U | Teopemuueckue 60npocyi:

MOHSITUS TEOPUU OITHU-
MH3aIHU. OcHOBHEIE
METOALI  ONTHUMHU3ALMHU
TEXHOJIOTHYECKUX TIPO-
1ICCCOB. ITocnenona-
TENbHBIE JTallbl pPeaH-
3a0Md  ONTHUMM3AI[MOH-
HBIX 3amad. OOmue ai-
TOPUTMBI PEIICHUS 3a-
Jad ONTHUMH3AIHH IU(d-
(hepeHIuaNTbHBIMU u
YUCJIIEHHBIMU METOIaMHU.

Tunossie 3a1auu
ONTUMAJILHOTO
MIPOM3BOJCTBEHHOTO
TUTaHUPOBAHUS u
YIpaBJICHUS.

1. PackpoiiTe moHATHE MOAETN TEXHOJIOTHUECKOTO MPOLecca U TEXHOJIOTNYECKONH CHCTEMBI.

2. OxapakTepu3yiTe CyIHOCTb U OCOOCHHOCTH (PU3NYECKUX MOJEIeH TEXHOIOTNUECKHX MIPOLIECCOB U CUCTEM.
3. OxapakTepusylTe CyIIHOCTh U OCOOCHHOCTH MAaTEeMaTHYECKUX MOJENeH TEeXHOJIOIMYECKHUX IPOLECCOB U
CHCTEM.

4. PackpoiiTe MOHATHS ONTUMHU3ALMH TEXHOJIOTMYECKUX MPOLECCOB U TIOMCKA ONTUMAJIBHOTO PEIICHUS.

5. MaTtemaruueckasi TOCTaHOBKA 331a4H ONITUMHU3ALUH TEXHOJOTMYECKHUX MPOLIECCOB.

6. Kitaccudukarust MeTozoB pereHus 3aJa4 ONTUMU3ALHH TEXHOJIOTHYECKUX MPOLECCOB.

7. AuddepeHnmanbabie METOIBI PEIICHHUS 32/1a4 ONTUMU3AIUH TEXHOJIOTHYECKHUX MPOIECCOB.

8. MeToa HeompeaeneHHbIX MHOXUTeNel Jlarpamka mpu perieHud 3aJad ONTHMHU3ALKN TEeXHOJIOTMYECKUX
IIPOLIECCOB.

9. BapuanuoHHBIN METOA [T pEelIeHHUs 33/1a4 ONTHMH3AINH TEXHOJIOTHYECKHX TPOIIECCOB.

10. IMousiTre GyHKIMOHAIA BApUAIIMOHHOTO MCYHMCICHUS MPH PEUNICHUU 3a]ad ONTHUMHU3AIUH TEXHOJIOTHYe-
CKHUX MPOLIECCOB.

11. IlonsiTue 3KCTpeMany B BapUallMOHHOM MCUYHMCIICHUH NPH PEIICHUH 3a7a4d ONTHMU3ALUHN TEXHOJIOTHYECKIX
IIPOLIECCOB.

12. BapraumoHHOE HCYHCIICHUE B 3aJja4aX ONTHMHU3ALMH TEXHOJIOTUIECKHUX IIPOIIECCOB.

13. IlpsiMble METOABI BApUALIMOHHOTO MCUYHUCIICHUS MIPU PELLICHUHU 33Ja4 ONTUMH3ALUN TEXHOJIOIHYECKHUX IPO-
LIECCOB.

14. UncneHHble METO/BI pEIIEHNUS 3a7a4 ONTUMHU3AINHN TEXHOJIOTMYECKUX MTPOIECCOB.

15. MeToa nmMHEHHOr0 MPOrpaMMHUPOBAHUS IPH ONTUMH3ALNHN TEXHOJIOTHUYECKUX IPOLIECCOB.

16. I'eomeTpudecknii criocoO pelnieHns 3a1a4 JIHHEHHOTO MPOTPaMMHUPOBAHUS TIPH ONTUMH3AIUH TEXHOJIOTH-
YECKUX MPOIIECCOB.

17. Iloctpoenne O3JIII. Jonyctumbie n ontuManbHble pemeHus O3JIII npu onTUMH3anMK TEXHOIOTHUECKUX
IIPOLIECCOB.

18. Cumriekc MeTo[ pemieHus 3a7ad JIMHEHHOTo MPOrpaMMUPOBAHUS MPH ONTUMHU3AIUN TEXHOJIOTHYECKUX
IIPOLIECCOB.

19. Dransl pa3paObOTKH MOAeJIeH JMHEHHOTO MPOrpaMMHUPOBAHHS MPH ONTHMHU3AIMK TEXHOJOTHYECKHX MpO-
LIECCOB.

MeTopI ONITUMHA3Aa-
LIUM TEXHOJIOTHUYE-
CKHMX MPOLIECCOB
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20. JIlnHaMu4ecKoe MporpaMMHUpPOBAaHUE [T PEIIEHHUS 331a4 ONITUMHU3ALMY TEXHOJIOTHYECKUX MTPOIIECCOB.

21. DOransl pa3paboTku Mopesel TWHAMUYECKOr0 MPOTrpaMMHUPOBAaHUS MPU ONTUMHU3AIHUN TEXHOJIOTHYECKUX

IIPOLIECCOB.

22. OnTrManbHOE MPOU3BOICTBEHHOE INIAHUPOBAHKE U YIIPABIEHUE TEXHOJIOTHUYECKUMHU MPOIIECCaMU.

23. OcHOBHBIE HalpaBJICHUA NPUMEHCHUA METOA0B OIITUMU3AlUN B HH)KCHCpHOﬁ JACATCIBbHOCTU.

24. Metonbl 6€3yCcIIOBHON ONTUMH3AINH TEXHOJIOTHYECKUX MTPOIECCOB.

25. IlpyHIMOBI pelIeHHs] OCHOBHBIX 3a]a4 YCIOBHON ONTHUMH3AIUU TEXHOJIOTHYECKUX MPOLIECCOB.
YnMmeTs BrusiBisaTe 00BeKTHl A0 | [Ipakmuueckue 3a0anus:

yIAy4IIeHHUs] B TEXHUKE U
texHojoruu.  OOOcHO-
BaHHO BEIOWpAaTh METO-
Ibl pelleHus 3aaad ofl-
TUMH3AIUU IS KOH-
KPETHBIX TEXHOJIOTUYe-
ckux TmporeccoB. OO0b-
SICHSITh M aHAJTU3UPOBATH
CYIIHOCTh U OCOOEHHO-
CTH OCHOBHBIX METOJIOB
ONTUMH3ALUN TEXHOJIO-
TMYECKHX  IPOLIECCOB.
dopmynupoBath  orpa-
HUYEHUSI TIPH TTOCTAHOB-
K€ M peIeHud 3ajad
YCIOBHOM  ONTHUMH3A-
muu. Pemarte 3amaun
ontumm3anun  audde-
PEHLIMAIBHBIMH W YHC-
JICHHBIMH METOaMHU.
Breibupats  BO3MOXHBIE
u Haubonee >PQeKTHB-
HBIE METOJbl ONTHUMM3A-
UM TEXHOJIOTHYECKUX

1. [IpuBenuTe MpuMep TEXHOJOTHUYECKHUX MPOLIECCOB U TEXHOJIOTHYECKON CHCTEMBI.

2. [lpuBenute mpumep HU3NIECKON MOJENH TEXHOIOTHIESCKHUX TPOIIECCOB M TEXHOIOTUIECKON CHCTEMBI.

3. IlpuBenuTe mpuMep MaTeMaTHIECKON MOJIENIN TEXHOJIOTHYECKUX MPOLIECCOB M TEXHOJIOTUIECKOM CUCTEMBI.
4. TlocTpoiiTe alropuT™ MOMCKa ONTUMAIBHOTO PELIEHU TEXHOJIOTHYECKON 3ajjauu.

5. OnummMre OCHOBHBIE 3Tallbl MaTEMAaTUYECKON MMOCTAHOBKH 33J[aul ONTHMHU3ALNN TEXHOJIOTHYECKUX Mpoliec-
COB.

6. I[TocTpoiiTe KnaccupuKauo METOI0B PEIICHUS 3a/Ja4 ONTUMU3AINN TEXHOJIOTHYECKUX IPOLIECCOB.

7. Onumute muddepeHnuaIbHbIe METOIbI PEIICHHsS 33714 ONTHMHU3AIMH TEXHOJIOTHIECKUX MPOIIECCOB.

8. IlocTpoiiTe adropuT™M NPpUMEHEHHS METOJA HEONPEAEIEHHBIX MHOXUTENEH Jlarpanka aAns pemieHus 3ajad
ONTHMHU3ALNN TEXHOJIOTHYECKHX MPOLIECCOB.

9. IlocTpoiiTe anropuT™M MPUMEHEHHU BapHAIlMOHHOTO METO/Ia JUTS PELIeHHs 3a7a4 ONTUMH3AIIH TEXHOJIOTU-
YECKUX MPOLIECCOB.

10. IlpuBenute mpumMep npuMeHeHUs (YHKIHOHANA BApHALIMOHHOTO MCUMCIICHUS [UIS PELIeHUs 3a7ad ONTH-
MU3aUU TEXHOJIOTHYECKHX MPOLIECCOB.

11. IlpuBeauTe mpUMep MPUMEHEHHUS SKCTPEMAaH B BapUALMOHHOM UCYHUCICHUH JJI ONTUMH3AINHA TEXHOJIO-
THYECKHX MPOLIECCOB.

12. Onummre o0ImKH TPUHIAI TPUMEHEHHS BapHAIIMOHHOTO MUCYMCIICHUS B 33/1a4aX ONTUMH3AINH TEXHOJIO-
THYECKHX MPOIIECCOB.

13. [IpumeHeHne NpsIMBIX METOJOB BapHALIMOHHOTO UCUYMCICHUS JJIs pElIeHHs 3a/1ad ONTHMHU3aLUU TEXHOJO-
THYECKHX MPOLIECCOB.

14. OxapakTepu3yiTe YNCICHHBIE METOIBI PEIICHH 3a/1a4 ONTHMH3AINNA TEXHOJIOTHIECKUX TPOIIECCOB.

15. B uém 3akirodaercs CyIIHOCTb METOJa JMHEHHOIo MPOTrpaMMHUPOBAHUS U KAaKHE CYLIECTBYIOT CHOCOOBI
pEIICHUs TaKKuX 3a1a4’?

16. OnumuTe reoMeTpUIecKuid croco0 peneHws 3a/1a4 JMHEWHOTO MPOrpaMMHUPOBaHUS.
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npouieccoB. Omnpenensirsb
KOJIMYECTBEHHYIO  Xa-
PaKTEepUCTUKY eIy,
KOTOPYI0  HEOOXOJIUMO
JOCTHYb B  Ipolecce
onTUMHU3aluu (IeIEBYIO
(HhYHKIIHIO).
DopMyJIHpOBaTh
coJep)KaTeIbHYI0 u
MaTEeMaTHYECKYIO
COCTABIISIIOLINE
MOCTaHOBKE
ONITUMH3ALIUH.

pu
3a1a4u

17. Kak nmpaBunbsHO noctaButh O3JII1? CpaBHUTE JOMTyCTHMBIE U OTITUMANIBHBIE PELLICHUS TaKOH 3a1a4u.

18. IlocTpoiite adropuT™M MPUMEHEHUS CUMIUIEKC METO/AA JAJS pelleHHs 3a1ad JMHEHHOro mporpaMMHupoBa-
HUSL.

19. IlpuMenenne Moaenel TMHENHOro MPOrpaMMHMPOBAHHUS IS PEIICHUs 3a7a4d ONTUMHU3ALUN TEXHOJIOTHYe-
CKHX TIPOIIECCOB.

20. OcHOBHBIE CTIOCOOBI PEIICHHUS THITOBBIX 3334 JIMHEHHOTO TIPOTPAaMMIPOBAHHS.

21. Kak ocyniecTBisieTcsl pelieHUE 3a7ad JIMHEHHONM ONTUMHU3alUU C UCIOJIb30BaHHEM HaAcTpoiiku «llouck
pelIeHus» B 3JeKTPOHHBIX Tabnuiax MS Excel?

22. B uyém 3akiroyaeTcsl CyIIHOCTh METOAA PELIEHUs 3aJad IWHAMHYECKOro MmporpaMMupoBaHus? Onumure
00K aNrOpuUTM PELICHUS TAKUX 3a7ad MPH ONTUMH3ALUHN TEXHOJOIMYECKHUX MPOLIECCOB.

23. HazoBuTe 1 0XapakTepu3yliTe OCHOBHBIE dTAlbl Pa3pad0TKU MoJIeNnel TMHAMUYECKOTo MPOTPaMMHUPOBaHUS
MIPYU ONTHMHU3ALMHU TEXHOJOTHUYECKUX MPOLIECCOB.

24. JIns Kakux ONTUMU3ALMOHHBIX 33124 IPUMEHSIETCSI METOJ JMHAMHYECKOI0 IPOrpaMMUPOBAHHUS?

25. JlafiTe cogepkatenbHyI0 (OPMYITUPOBKY M MaTEMAaTHUECKYIO TIOCTAHOBKY TPAaHCIIOPTHOM 3a/1a4H U €€ poJib
TP ONTHMHU3ALMH TEXHOJIOTHYECKUX MPOIIECCOB.

26. B uém 3axuttoyaercsi CyIHOCTb, OCOOEHHOCTH PELICHUS 331a4H [IPOU3BOJCTBEHHOTO INIAHUPOBAHUS U €€
POJIb IPU ONITUMHU3ALNH TEXHOJIOTHIECKUX MTPOLECCOB?

27. B 4eM COCTOUT CYTh U OCHOBHBIE IIPHHIIMIIBI PEIICHUS 33Ja4l PAllMOHAIBHOTO PAacKpos MPH ONTHMH3AINH
TEXHOJIOTHUYECKHX TPOIECCOB?

28. B uéM 3aximrouaeTcsl NpUHIMI onTUManbHoCcTH P. benmana u ero npuMeHeHHe IpH ONTUMU3ALUHN TEXHO-
JIOTHYECKHX MPOIECCOB?

29. B 4éM COCTOUT CyIIHOCTh, OCHOBHBIC MPUHITUIIBI PEIICHUS 33/a4l O KpaTdaiieMm mapuipyre u €€ poJib
IpY ONTHUMHU3ALMH TEXHOJIOTHIECKUX MPOLIECCOB?

30. IlocTpoenue neneBoi GpyHKIMK B 3afaye O KpaT4adileM MaplIpyTe IpH ONTUMHU3ALUN TEXHOJOTHYECKHX
IIPOLIECCOB.

31. IlpuBeaure nmpuMep NPUMEHEHHS METOJOB ONTHUMM3ALMHM TEXHOJIOIMUYECKHX IMPOLECCOB B MHKEHEPHOU
JIESATENBHOCTH.

32. llepeurcnuTe OCHOBHBIE 3Tambl IOCTPOEHUS M PEAM3alliU ONITUMHU3AIMOHHON 3a/1a4¥ TEXHOJIOTHYECKUX
IIPOLIECCOB.

33. IIpuBeauTe MpuMep NPUMEHEHHs METOla OE3yCIIOBHOM ONTUMH3ALNHU TEXHOJIOTHUECKUX MPOLIECCOB.

34. OnummTe aaropuTM PEIIEHUT OCHOBHBIX 3a/1a4 YCIIOBHON ONTHUMH3AINH TEXHOJIOTUYECKUX MPOIECCOB.

35. B uéMm cocTOUT MOMCK IKcTpeMyMa nuddepeHnupyeMoil GyHKIIMH MHOTHX MEPEMEHHBIX ITPH OTCYTCTBUU
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OTrpaHUYEeHUN?
Bragets [IpodeccnonansHO
TEPMUHOJIOTHEH B 00-
nacTu ONTUMHU3ALIUU

TEXHOJOTHYECKUX TIpo-
neccoB.  Maremarude-
CKHM anmnapaToM TEOpUH
pelIeHns 3a/1a4 ONTUMHU-
3aiuu. IlpakTuyeckumu
HaBBIKAMHU DPELICHUS 3a-
Jla4 ONTUMH3AIUK C HC-
MIOJIB30BAHUEM KOMIIBIO-
TepHbIX mnporpamm. Ha-
BBIKAMH CaMOCTOSTEIb-
HOTO TMpPHUMEHEHHs, pac-
LIMPEHUs] U yriIyOIeHus
3HAHUN JUIST IIOCTAHOBKU
W pelieHus 3a1a4d ONTH-
MHU3alUN C Y4E€TOM pas-
BUTUS MaTeMaTH4YECKHUX
METOJIOB, a TaKXe€ TeX-
HUKH W TEXHOJOTHH.
HaBrikamMu BbIOOpa U
MIPaKTHYECKOTO MpHUMe-
HEHUS BO3MOXHBIX U
HaunOonee 3PPEeKTUBHBIX
METOJIOB  ONTHMHU3ALINN
TEXHOJOTHYECKUX TIPO-
neccos. HaBbikamu kpu-
TUYECKOTO aHAJIN3a pe-
3yJNbTAaTOB PENICHUs OTI-

3ananus U pazoOpaHHBIE TPUMEPHI PELICHUS 3a/1a4 U3 MPOPEeCCHOHATLHON 00JIACTH MO TUCIUIUINHE «MeTo bl
ONTUMM3ALNHN TEXHOJIOTUYECKUX MPOLECCOB» OIyOIMKOBaHbI B CIEAYIOIIEM y4eOHO-METOIUYECKOM obecre-
yennu: B.M. Canranuk, B.B. Kinynos. K pemennio 3aad onTuMHu3anuy T€XHOJIOTHUECKHUX MPOIIECCOB U CHC-
tem: Meroamueckue ykazanus. — Marautoropck, ['OY BIIO «MI'TY», 2007. — 45 c.
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THMHU3ALMOHHBIX 3a/ad.
HaBbikamMmm ~ koppekTH-
POBKH TEXHOJIOTHYECKUX
IIPOLIECCOB HA OCHOBE
aHaluM3a  pe3yJbTaToB
peleHus 3a1a4 ONTUMHU-
3aLuu.

3HaTh

OCHOBHBIC CIIOCOOBI U
npaBuiIa pa3paboTku
HOBBIX TEXHUYECKUX
peuieHuit

IIpaBuna:

- O0OpaboTKM M CUCTEMAaTHU3aIMK (PAKTHYECKOTO U JINTEPATYPHOTO MaTepHaa.

- CocraBieHusi, HanMCaHus ¥ 0(OPMIICHHS OTYETA 110 MIPAKTUKE.

TexHonornyeckuii npouecc. Ilocneq0BaTeNbHOCTh BHIIOJHEHUS TEXHOJIOIMUECKUX Ollepaluuil U pexuMbl. Me-
ponpuATHA IO COBEPIICHCTBOBAHNUIO U I/IHTCHCI/I(l)I/IKaLII/II/I TEXHOJIOT'MYCCKOI'0 Impouecca u peKuMoB

YmeTh

KOPPEKTHO BBIpaXaTh U
apryMEHTHUPOBAHO
000OCHOBBIBATh 0a30BBIE
MOJOKEHUSI B 00JIaCTH
MaTepUaIOBEJCHHS, Ca-
MOCTOSITEIIEHO ~ OTIpeJie-
AT TO IIATEHTHOM U
Hay4YHO-TEXHHUUYECKOU
nH(pOpMaIU  YPOBEHBb
TEXHHUKH, UCIIOIB3YeMON
B TEXHOJIOTUYECKUX
poreccax

O6pabotka u cucreMaTu3zanus PakTUIECKOro U JIMTEPaTypHOro MaTepraa.
CocraBienue, HanMcaHue 1 OQPOPMIICHUE OTUETA IO IPAKTHKE:
MeTponornieckuii KOHTPOJIb BbITycKaeMoW MPOJyKIuH B 1exe. Opranuzanusi paboThl OT/eNa TEXHHYECKOTO

KOHTPOJIA. MGTO,I[BI KOHTPOJIA TOTOBBIX MCTU30B. OCHOBHEIE BUbBI ,Z[eCpeKTOB, MNPUYINHBI 06pa30BaHI/I$I, METOAbI
HX BBIABJICHUA U MEPOIIPUATHA 110 UX YCTPAHCHHIO

Bnanets

croco0aMy OLEHUBAaHUS
3HAYUMOCTH M TIPAKTH-
YeCKOH IIPUTOTHOCTH
MIOJIyUYEHHBIX PE3yNbTa-
TOB aHaJNW3a Hay4dHO-
TEXHUYECKON JIUTEpaTy-

pbL

IIpnemamu:
O06paboTka u cucreMaTu3anus PaKTUIECKOro U JINTEPaTypHOro MaTepraa.
Cocrapnenue, HanucaHue ¥ 0(OpPMIIEHHE OTYETA 110 MTPAKTHKE:

W3ydeHne MaTtepHuanoB MO MJIAHUPOBAHUIO, TEXHUYECKOMY HOPMHPOBAHMIO U OpraHM3allMK TPyJa B Iie-
xe. O3HaKoMIJIeHHE ¢ PabOTOM MJIAHOBO-?KOHOMUYECKOH TPYIIIBI, C METOAAMHU y4eTa BBIIOJHEHHS IUIaHa OT-
JIETbHBIMHI TIPOM3BOICTBEHHBIMU YYacTKaMU W arperaraMyd. MeponpusaTHs MO MOBBIIICHUIO TPOU3BOIUTENb-
HOCTHU Tpya. TexXHHUK0-IKOHOMHUYECKHE MTOKa3aTeNn

[Ipon3BoacTBEHHAS —
IIPEeIIUIUIOMHAs
MpaKTHKa
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I1K-12 - cnocoGHOCTBIO OCYLIECTBIIATH BEIOOP MaTepHAIOB I U3EIUM pa3IndYHOr0 Ha3HAYEeHUs C yUE€TOM HKCIUTyaTal[HOHHBIX TPEOOBAaHUM U OXpaHbl OKPY-
JKAIOILLEH Cpelibl

3HaTh

METOANYECKHE, HOpMa-
TUBHBIE M PYKOBOMSIIIE
CTaHOAPTHI U JOKYMEH-
THI B 00JTaCTH OXPaHbI
OKpY>Karollen cpe/ibl

Teopernueckue BOIPOCHI:

1. Mukpoxknumar. JleiicTBre mapaMeTpoB MUKPOKIMMATA Ha YeIOBEKa
2. HopmupoBaHue mapamMeTpoB MUKpoKinMara. HopMupoBaHue TeIioBOro ooy aeHust

3. Crioco0bl HOpMATH3AINE MUKPOKIIMMATA TIPOU3BOICTBEHHBIX TOMEIICHHUN

4.,3ammTa OT TEIIOBOrO 00IyYeHHS
5. TIpuuKHBl ¥ XapakTep 3arps3HEHHs BO3AyXa paboyeil 30HbI

6. JlelicTBrEe BpeIHBIX BELIECTB HA OPTaHU3M YENIOBEKA

7. HopMupoBaHue BpeIHBIX BEMIECTB. 3alllUTa OT BPEIHBIX BELIECTB

8. Bentwsinus. EcrecTBeHHas BeHTWISIIMA. MeXxaHu4eckast BEHTIIIALNS
ITpombIuieHHBIHM HTyM. XapaKTepUCTUKH 1IyMa. [{eiicTBUE iyMa Ha OpraHu3M

YMeTh

00CyKIaTh CrIoCOObI

3¢ (HEeKTUBHOTO pPeIIeHUs
B 00J1acTH BBIOOpA Ma-
TEPUAIOB JUTS U3JCTHI
Pa3IMYHOTO HA3HAUCHHUS
C y4EeTOM 3KCILTyaTaIl-
OHHBIX TPeOOBaHUH U
OXPaHBI OKPYKAIOIIEH
cpelbl

HOCTH COCTaBHBIX BCHICCTB

CreleHpb OIMaCHOCTH KOMIIOHEHTOB oTXoaa (KO — KJ1acC OHaCHOCTI/I)

3aganue: OnpenenuTs Kilacca OMMacHOCTH OTXO0la pacueTHBIM METOJIOM IO CyMMe TMOKa3aTellei onac-

Tabauma 13.3

N CteneHb IlepBHUYHBIEC TTOKA3aTENN OMACHOCTH KOMIIOHEHTA
n/n OIIACHOCTH o 1 2 3 4
KOMITOHEHTaM
1 IJIK, (OIK), <1 1-10 11-100 >100
MI/KT
2 KO B mouse 1 2 3 HE YCTAHOB.
3 MK, ony, <0,01 0,01-0,1 0,11-1 >1
OBYB), mr/a
4 KO B 1 2 3 4
X03/IIUTHLEBOM
BOJIE
5 ITJIK, . (OBYB), <0,001 0,001-0,01 0,011-0,1 >0,01
MI/J1
6 KO B pbi6/x03 1 2 3 4
BOJIE

bezomacHocTh XH3-
HENEATEILHOCTHA
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u npocpammbl
7 IAK, .. <0,01 0,010,1 0,11-1 >1
(ITAKm.p.,
OBYB), mr/m®
8 KO B atmocdhepe 1 2 3 4
9 K, MOV, <0,01 0,01-1 1,1-10 >10
MJC), mMr/kr
10 |[Lg (S, wr/n >5 5-2 1,9-1 <1
/MK, mr/im)
11 |Lg (Cpey M/ >5 5-2 1,9-1 <1
MUK, 5, Mr/n)
12 |Lg(Cuac, mr/im® >7 7-3,9 3,8-1,6 <16
[TTK e, TTK,0p)
13 |Lg K,w(okt/BONR) >4 4-2 1,9-0 <0
14 | LDsp, MI/kT <15 15-150 151-5000 >5000
15 |LCg, mr/n® <500 500-5000 5001-50000 >50000
16 |LCs — <1 1-5 5,1-100 >100
Mr/11/964
17 | BA=BIIKs/XIIK <0,1 0,01-1 1-10 >10
100%
18 |IlepcucrentHocth |OOpa3oBanue |OOpa3oBanue |O6pasoBanue |OOpazoBaHue
(Tpanchopmanus |6onee TOKCHY-|IPOIYKTOB C|TIPOIYKTOB, MeHee TOKCUYHBIX
B OIIC) HBIX TIPOJYK-|Oomee BBIPA-|TOKCUYHOCTh  |IIPOJYKTOB
TOB, B T.Y. PKEHHBIM BJIHf-|KOTOPBIX OIM3-
o0NajaMXx |(HAEM JPYTruX |Ka K TOKCUYHO-
OTJAJICHHBIMU |KPUTEPHUCB CTH  UCXOJHO-
sppexTaMn  |0macHOCTH ro BEIeCTBa
WIM  HOBBIMHU
CBOMCTBaMHU
19 |buoakkymysinus | BepakenHoe | Hakoruienue Haxomienue Her
(moBeneHue B|HaKoIJieHHE |B B OJIHOM U3 HaKOIIJICHUS
MUILEBOH LEnoY- | BO BCEX |HECKOJIBKUX 3BEHBEB
Ke) 3BEHBAX 3BEHBAX
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KOMNemeHyu | pe3yibmamol 00yyeHUs 06pazoeamenbHoll
u npozpammel
| Bann | 1 | 2 | 3 | 4 |

Bnanetn criocobamu onennBanus | 3AJJAHUE 2

3HAYUMOCTH U TIPAKTH- B paiione aspomopra nmorepren katactpody maccaxxupckuii camonet. 44 yemoseka moruomno, 1 — mo-

YECKON MPUTOTHOCTH crpagai. OdunuansHoe paccieoBaHie KaTacTpodbl MpoBesl MeXrocynapcTBeHHBIM aBUAIIMOHHBIA KOMUTET

MOJIYYCHHBIX pe3yJIbTa- . HemocpenctBenHnoit mpuumHON KatacTpobl Ha3zBaHa omuOka mwioTupoBaHus. Kak HazbBaeTcs

y y. MAK). H 0 K

TOB B 00JIaCTH BBIOOpA | yMEHBIICHHUE NABJICHHUA B cajlOHE camoiera? YKaXUTe IOCIIeOBaTENbHOCTh JIEHCTBUI UYENOBEKa B CIydae

MaTepHajoB JJs U3lle- | BOSBHUKHOBEHUS aBapuiiHO# cutyauuu B camonete. Eciu B 2011 roxy B Poccun B aBuakaractpodax moru6io

T pa3nuaHoro Ha3Ha- | 120 yenoBek, 4To coctasisieT 24 % oT o0miero KoaMyecTBa BceX MOTHOIINX, TO BO BCEM MHUpE 3a STOT T'of B

YEHHSI C yUETOM IKC- pe3ynpTaTe aBHakaTacTpod MOruoIo ... YeIOBeK.

IDTyaTallMOHHBIX Tpebo-

BAHWI U OXPaHbI OKPY-

JKAOLIEH cpelibl
3HaTh OCHOBHBIE OIPEAECICHUS IIepeyenb TeOpeTHYECKUX BONPOCOB K 3a4eTy (4 cemecTp):

Y TIOHATHS MaTepuaio-

BCIICHUS, 1. Crpykrypa u cBOCTBa MaTepranoB. AMOP(PHOE U KPHCTAIIHIECKOE COCTOSHUE MaTepralia.

OCHOBHBIC METOABL HC-| 2 Meroapl H3y4eHUS CTPYKTYPhI MATEPHAIIOB.

CJICOBAHMM,  HCIONb-| 3 Kpycrammueckas pemerka. OCHOBHBIE THIIBI PEIIETOK METaJIOB.

3YCMBIX B MATCPHANIOBE- | 4 [Tomumopdusm. ITommMophHbIe IpeBpaeHys..

CHUM,
A ’ 5. JleheKThl KPUCTAJUTHYECKOTO CTPOEHUSL.
CYITHOCTh H  3aKOHO-
6. Amnuzorpomnus.
MEpPHOCTH  IPOIIECCOB 7 5 B
IpU  KPHCTALIM3AINH, . HEPreTHYECKUE YCIOBUS KPUCTAIUIN3ANNY. BIMssHIE CKOPOCTH OXJIaX/IeHUs Ha KPUCTAILIH3AIIHIO. MaTeDHATOBEICHIE
8. Mexanusm KpucrammM3anuu. IlapaMeTpsl KpUCTAILTU3a|N P 4

nedopmanum, Harpese : p nu. 11apaMeTpel Kp THHH.

e(pOPMUPOBAHHBIX Me- 9. TomoreHHoe (caMONPOM3BOJILHOE) 0OPA30BaHUE IIEHTPOB KPUCTALTH3aMU. KpUTHUeCKuii 3apoIbIIiL.

TAJLIOB; 10. Tereporennoe (HECaMOIPOM3BOJIBLHOE) 0OPAa30BaHKE LEHTPOB KpUCTAUIM3anul. MoauduuupoBaHue.

cymuocTh M 3akoHo- | 11. JleHnpuTHas KpuCTalIM3aIMs.

mepHoctd  (asoBeix u| 12. Kpucraminueckue 30HBI CIMTKA. Y cakKa.

CTPYKTYpHBIX  mpeBpa- | 13. Buasl nuksanmn.

IICHUH B CIUIaBax MpH 14. Buas nepopmaryn. MexaHu3M IIaCTHIECKOM e opMariuu.

TCPMUYCCKOM,  TEPMO- | 15, Haksen mpH IiacTHIECKO# geopmarmu. Posb qUCITIOKAINi B yIIPOUHEHHH.

MCXAHIICCKOM W XUMH-| 16, PaspylieHre METAIIOB.
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KO-TEpMHUYECKOM
JICVCTBUSIX;

BIMSIHUE  CTPYKTYPHBIX
XapaKTepUCTHUK Ha
CBOICTBAa MaTepUAIOB U
WX  H3MEHEHHs MO
BIIUSIHUEM YCIOBHIA
MpOM3BOJACTBA,  00Opa-
OOTKH 1 3KCIUTyaTaluH;
OCHOBHBIE THIIBI KOHCT-
PYKLIMOHHBIX M HUHCTPY-
MEHTAJIbHBIX ~ MaTepua-
JIOB ISl M3ACNIUNA pas-
JUYHOTO Ha3HAYCHHS C

BO3-

Y4eTOM  JKCIUTyaTallu-
OHHBIX TpeOOBaHUU W
OXpaHBl  OKpY’KaroIeil
cpezbl

17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
217.
28.

H>w

oo

Mexannyeckue cBoMCTBa MeTanaoB. KOHCTpyKTHBHAS TPOYHOCTH.

MexaHnuecKkre XapakTepUCTHKH, OIIpeiessieMble IIPH UCIIBITAHUH Ha PACTSHKEHUE.

TBepmocThb u cr1ocoObI €€ onpeeneHusl.

MexaHndyeckue XapakTepUCTHKH, ONpeesieMble IPU TUHAMUYECKUX HUCIBITaHUSAX (yAapHas BSI3KOCTb,
TEMIIEpaTypa XJIAAHOJIOMKOCTH).

OcHOBHBIC TNOHSTHS TEOPUH CIUIABOB: KOMIIOHEHT, CIIaB, cucrema, (asa. IlpaBuno a3 (mpasuio
I'ub6ca).

Tumne! TBepABIX (a3 B METAIUINUECKUX CHCTEMAX.

[IpaBuio peruara (IpaBUIIO OTPE3KOB).

OCHOBHBIE TUIIBI ABOMHBIX AuarpaMm. GopMUPOBaHUE CTPYKTYPhI IBOMHBIX CILIABOB.

OBTeKTUYECKOE npeBpanicHue. [leputekTnyeckoe npeppamnieHue. IBTEKTOUAHOE IPEBPALLCHUE.
XapakTepucTHKa U BH] MOJTHOH (a3oBoii auarpammel Fe — C.

XapakTeprucTHKa KOMIIOHEHTOB | (pa3 cuctemsl Fe — C.

[peBpamenus U GopMHPOBAHHE CTPYKTYPHI B CTAIAX (OENBIX YYTyHaX, CephIX UyT'yHax) B PaBHOBEC-
HOM COCTOSIHUH

IlepeyeHb TeopeTHYECKHX BONIPOCOB K IK3aMeHy (5 cemecTp):

CBsi3b MEXIY CTPYKTYPOU U CBOMCTBAMH CEPBIX YyTYHOB.

Knaccudukanus, MapkupoBKa U NIPUMEHEHHE CEPhIX UyTYHOB (JIMTEHHBIN, BBICOKONPOUHBIN, KOBKHM,
OTOCNICHHBIN, aHTUPPUKIIOHHBIH ).

Bimisinue yriiepoia ¥ IOCTOSIHHBIX IIPUMECEN HAa CBOMCTBA CTaJIH.

Knaccudukanus, MapkupoBKa U NIPUMEHEHHUE YIIIEPOAUCTHIX cTajel (OOBIKHOBEHHOI'O KauyecTBa, Kade-
CTBEHHOH KOHCTPYKIIMOHHOW, MHCTPYMEHTAILHOM).

IIpeBpanieHus npu HarpeBe cTaju.

PocT 3epHa aycTenuTa npu Harpese.

N3orepmuyeckuii pacnaj NEPEOXIAKIECHHOIO ayCTeHUTA. M30TepMuyeckre AuarpaMmsl pacraja rnepe-
OXJIQXKIEHHOI'O ayCTCHUTA.

[IpeBpamiennst npu HENPEPHIBHOM OXJIAXKJIEHUM CTaldd. TEepMOKMHETHYECKHE JUarpaMMbl pacraja Ie-
PEOXJIaXKAECHHOIO ayCTCHUTA.

BnusiHue nerupyroomux 3J€MEHTOB Ha YCTOMYMBOCTh M KMHETHKY pacliapa MepeoxJIakJIeHHOTO aycTe-




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

10.
11.

12.
13.
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20.
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22.

HUTA.
[IpeBpamenus npu HarpeBe (IpU OTIYCKE) 3aKaTCHHON CTalu.

Knaccndukanus, MapkupoBKka M NPUMEHEHHE KOHCTPYKLIMOHHBIX JIETMPOBAHHBIX CTayed (CTPOUTENb-
Hasi, MAIIUHOCTPOUTENbHAS TSl XOJOAHON IITAMIIOBKH, YIydllaeMasi, peCCOPHO-TIPYKUHHAsI, IapUKO-
TTOAIIAITHAKOBAS, cTaimu a1 3akanku TBY, ctamm s XTO).

OCHOBHBIE TIOHATHS U KJIacCU(DPUKANAA TEPMUIECKON 00paOOTKH.

OTXUT CTaH.

3akanka craiu.

Otnyck ctanu. CtapeHue.

XUMHKO-TepMuYecKast 00paboTka.

Tepmo-Mexanndeckas 00paboTKa CTalu.

CrutaBbl Ha ocHOBE Meu (OpOH3BI, TaTYHH).

CrutaBbl Ha OCHOBE aJTFOMHUHUSL.

CrutaBel Ha OCHOBE TUTaHa. baGOUTHI.

[NopomkoBbIie, KOMITO3UIIMOHHBIE, aMOP(HBIE MAaTEPHATIBI.

CBoiicTBa 1 NPUMEHEHUE OCHOBHBIX IPYIIT HEMETAUIMIECKUX MaTepHaJIOB.

YMeTh

AHAIIM3UPOBATh JTAHHBIE
O CTPYKType U CBOWCT-
BaX, TEXHOJOTHYECKHX
mpoleccax MPOU3BOACT-
Ba, 00pabOTKH W MOJH-
duKanu MaTepHaioB M
MIOKPBITHH NIPUMEHHU-
TEJNBHO K PEIICHHIO MO-
CTaBJICHHBIX 3a/1a4;

— mnpuoOpeTath  3Ha-
HUS B 00JIacTH MaTepua-
JIOBEJICHUSI;

— TMpUMEHSATH  MaTe-
pHaJOBEUECKUE 3HAHUS

o~

Ilpumepnivie npaxmuueckue 3a0anus ona 3auema (4 cemecmp):
KakoBbl pasmeps! CTPyKTYPHBIX 3JIEMEHTOB, KOTOPBIE MOXHO YBUJIETh (Pa3pEILNTh) C OMOIIBIO ONTHYECKO-
ro (cBeToBoro) Mukpockona? Kak BeiOpath mone3Hoe yBennueHne Mukpockona? KakoBa ocHOBHast 0COO€H-
HOCTb MPUTOTOBJICHUS 00BEKTA TSI MUKPOCKOITHYIECKOTO HCCIISIOBAHMS?
OOBbsCHUTB, 3a4eM HEOOXOANMO HCCIEO0BATh MAKPOCTPYKTYpy? Kakumu meromamu 3T0 MOXHO CAENath?
YTo MOXKET CITY>KUTh 0OBEKTOM MakpoaHan3a?
Kakum MeToz10M MOXKHO YCTAaHOBHTH THIT KPHCTAJUTMUECKOM PEMIETKN MeTairia U ee mapaMerpol? Kakue Tu-
Bl PELIETOK BCTpeyaroTest y MetaiutoB? [loueMy OHM Ha3bIBaIOTCS INIOTHOYNIAKOBAHHBIMU?
[IpuBeanTe npumep BIUSAHUA TUIIA CBSI3H (THIIA KPUCTAJUTMYECKOH PEIIETKH) HA CBOICTBA MaTepraa.
ITouemy CBONCTBa KPUCTAJUIMYECKOIO MaTepualla, U3MEPEHHBIE B Pa3HbIX HAIPABIECHUSX, MOTYT OTJIIMYATh-
cs1? B kakux MaTepuanax 3To sIBJIEHHE He HaOIroaeTcs U noyemMy?
[ouemy npu X010HOM MUIacTHUECKON AedopManuy (IITAMIOBKE MM BBITSDKKE) MOT'YT 00pa3oBaThCsl dec-
TOHBI 110 KPOMKE (Kparo) U3AeIHs?
OOBSICHUTE, YeM Pa3IMUYAIOTCS 0-XKETIe30, Y-IKENIEe30 1 O-)Kene30?
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B  mpodeccuoHaIbHON
JCSITEIIBHOCTH;  UCTIONb-
30BaTh MX HAa MEXKIHC-
[UTUTHHAPHOM YPOBHE

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

19.
20.

21.
22.
23.
24.

25.

[Nouemy mpu xonoAHON MIacTUUECKOW IedopMalii BO3paCTalOT MPOYHOCTHBIE XapakTepucTuku? Kak 3to
SBJICHUE Ha3bIBacTCa? B Kakux cydasix 3TO sIBJICHHE HEXKeaTeIbHO?

Uro o3HauyaroT TepMHHBI Ae(hOPMALMIOHHOE YIPOYHEHHE, 3EPHOIPAHMYHOE YIPOUYHEHHUE, AUCIICPCHOHHOE
YIPOYHEHHE, TBEPJOPACTBOPHOE YIIPOUHEHHUE?

[osicuuts rpaduyiecku GU3NUECKUIT CMBICT MOHSTHS «PaBHOBECHAS TEMIIEpaTypa KpUCTAININ3alWH (TI1aBIie-
HUs1)». Kakoe ycioBre Heo0X0MMO BBIIIOIHUTE, YTOOBI HAYAJICS IPOLIECC KPUCTATN3ALNH?

OOBSACHUTH, B YEM OTIIMYME KPUBBIX OXJIAXKACHUS KPUCTAUINYECKUX U aMOP(HBIX Tes? MOXKHO JIM TOTy4UTh
aMOp(QHBIN MeTalT (METAUTMIECKOE CTEKII0)?

[ouemy 3epHa 3aKPUCTALIN30BABILIETOCS METAUINYECKOTO MaTeprana He UMEIOT T€OMETPHUYECKH NpPaBUIIb-
HOH (hopmbI?

Kaxyro nens npecnenytoT py BBEICHUH B paciuiaB (KUIKUI MeTaint) MoandukaTopos? [IpuBecTy npuMeps
JEeHCTBHS MOTU(UKATOPOB.

OOBSACHUTB, B KAKOH OTJIMBKE 3€PHO 3aKPUCTAJUIM30BABLIEIOCS MeTaIa OyaeT OoJIblIe: IPY PA3IUBKE KU~
KO0 MeTajuia B IecyaHyto (opMy WK B METAJIMIECKYIO?

OOBSICHUTB, K UEMY MOKET IIPUBECTH MEPErPeB paciuiaBa Ipel pa3iuBKON ero B (hOpMbI (M3I0XKHUIIBI)?
OOBSACHUTB, 3a4eM MPOBOIAT ONEPALMIO MOACTYKUBAHHS IIPH MOTy4SHUH OTINBOK? Kak ee ocymiecTBUTh
OOBSCHUTSB, IIPU KaKoH AeopMaliy MOKHO HEOOpaTUMO U3MEHHUTH (OpMy, pa3Mepbl U CBOMCTBA MaTepua-
J1a — YIpyTro¥ WK TUIACTHYECKOMN?

OOBSICHUTD TOHSTHE TEOPETHYECKAsI MPOYHOCTh KpucTauia. Kak oHa M3MeHsieTcs IpH M3MEHEHUH TUIOTHO-
CTH JUCJIOKALHNA?

OOBSICHUTB, YTO MIPOUCXOAUT TIPH POPMHPOBAHUHN TEKCTYPHI B IeOPMHPOBAHHOM MaTepuaie?

3avem TpeOyeTcs BOCCTaHABIMBATH TIACTHYHOCTh XOJIOJHOS(hOPMUPOBAHHOTO JIKCTA (KATHOPOBAaHHOM 3a-
TOTOBKH, BOJIOUEHOH NPoBOJIOKH)? Kakoit 00paboTKOM 3TO MOXKHO CAeaTh?

OOBSCHUTB, KAKOE CBOMCTBO MaTepuaja XapakTepH3yeT TBepIoCcTh. Ha 4eM OCHOBBIBAIOTCS METOJIBI H3Mepe-
HUs TBepaocTr? B yem nx ommmune?

Kak npoBogsT ucnibITaHue Ha YAApHYIO BA3KOCTh? KakoBa ero nemns?

C kaxoi Henbio MPOBOAT YCTAJIOCTHBIC UCTIBITAHMA?

Ha mpumepe NBYXKOMIIOHEHTHOM CHUCTEMBI MOKa3aTh, KAKYF0 MH(POPMAIIUIO MOXKHO TMOJIYYHTb, MOJB3YSCh
MPABUJIOM pbIyara (TIpaBUioM OTPE3KOB).

CxemMaTH4HO M300pa3uTh AUarpaMMy JBOMHOM CHCTEMBI C OTCYTCTBUEM PAaCTBOPUMOCTH (C IIOJTHOW PacTBO-
PHMOCTBIO, C OTPaHIYEHHON PaCTBOPUMOCTBHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHWH, JIaTh XapaKTEPUCTUKY
TOYEK, JIMHUI MarpaMmbl, a3 v Oe3BapUaHTHBIX IPEBPAIICHUI CHCTEMBI.
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26.

27.

28.

29.

30.

31.

Paccuntath OTHOCHTEIBHOE KOMYECTBO CTPYKTYPHBIX COCTABISIIOIIMX CIUIaBa P KOMHATHOM TeMIIepaType
Y CXEMaTUYHO M300pasuTh CTPYKTYpY CIUIaBa ABOMHOMN CHCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH (C TTOJTHOM
PacTBOPUMOCTBIO, C OTPaHUIEHHON PACTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPIIOM COCTOSIHHU.

Omummre o6pazoBaHue teaedypuTa. B kakux craBax oH oOpa3yercs, KakoBbI YCJIOBHS €ro 00pa3oBaHMs?
Kaxoii neneOypuT Ha3bIBaIOT MpeBpanieHHbIM? CXeMaTHYHO U300pa3uTh CTPYKTYPY JieneOypuTa mpu KOM-
HATHOM TeMIiepaType.

Ornmmmre obpazoBanue repianTta. KakoBbl yclioBrsi 00pa3oBaHUs U XapaKTEPUCTHKH 3TOi CTpyKTyphl? Cxe-
MaTH4YHO HM300pasuTh CTPYKTYpy NEpiHTa MpH KOMHATHOW Temiieparype. KakoBbl pa3sHOBHAHOCTH ASTOU
CTPYKTYpHbI?

HazoBute kpuTHiecKie TOUKM CTany U uX o0o3HaueHre. Kak oHM ompenersiroTcs? YKa3aTh X MOJ0KEHHe
Ha auarpamme Fe-C.

N300pa3uth quarpaMmy COCTOSIHUS JKEJIE30 — KapOujl JKelie3a, yka3aTh a3kl BO BCEX 00JACTSIX AUarpaMMbI,
paccMoTpeTh TipeBpalieHus B cruase, comepxkartem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoit
CIIaB Ha3bIBaeTcs? PaccunTath OTHOCHTENIBHOE KOJIMUECTBO CTPYKTYPHBIX COCTAaBIISIIOLIMX B 3TOM CIUIABE U
CXeMaTUYHO W300Pa3UTh €T0 CTPYKTYPY MPU KOMHATHOW TeMIIepaType.

OOBSCHUTB, YEM IMarpaMma XKene30 — rpaduT OTIMYaeTCsl OT AUarpaMMBbl JKeJie30 — HeMeHTHT. M306pasuts
CXEMaTUYHO CTPYKTYPbl CEPbIX UyTryHOB C Pa3HOM METaUIMYECKOH OCHOBOW ((peppuTHOH, (eppuTHO-
TIEPIIMTHOMW, TIEPIIUTHOH) U ¢ pa3Hol opMOii rpadUTOBBIX BKIFOUCHHH (TUIACTHHYATOMU, IapoBUAHOH). O0B-
SICHUTD, KaK MPOUCXOJIUT Mpoliecc rpaduTr3anyy 1 GOpMUPOBAHUS CTPYKTYPBI B 3THX CIUIaBax.

I[IpuMepHbIe MpakTHYECKHE 3aaHus 115 dk3aMmena (5 cemecTp):

N300pa3uth MOJHYIO AMarpaMMy COCTOSIHMS JK€JIE30 — YIJIEpo[, yKasaTh (ha3bl BO BceX oOnacTsax aua-
IPaMMBI, PACCMOTPETh TPEBPAILICHHUS B CILIABE CUCTEMBI JKene30 — KapOun xenesa, conepxamiem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii criaB Ha3bBaeTcsi? PaccunTats OTHOCHTEIBHOE KOJIMIECTBO
CTPYKTYPHBIX COCTAaBILSIFOIIMX B 3TOM CIUIABE M CXEMATUYHO M300paswTh €ro CTPYKTYpY NPH KOMHATHON
TeMIepaType.

N300pa3ute MoNHYI0 AMarpaMMy COCTOSIHUSI JKENe30 — yIiepofa, ykasaTh (ha3sl BO BCeX OOJACTIX aua-
rpaMMbI, PaCCMOTPETh ITPEBPAIIICHHS B CIUIABE CHCTEMBI jkene30 — rpadut, coaeprkaiiem 2,5 % C, ¢ pa3Hoi
METaJUTMYECKON OCHOBOM ((heppuTHOM, (peppUTHO-TIEpIMTHOM, EPIUTHOMN) U ¢ pa3Hoi (opmoii rpaduto-
BBIX BKJIFOUEHHMH (IUTacTMHYATOH, mapoBuaHon). Kak Takoil craB HasbiBaeTcsi? CxeMaTHuHO M300pas3uTh
€ro CTPYKTYpy TIpH KOMHATHOH TeMIepaType.

PacnmdpoBats MapKH cTany, yKazaB coJepKaHue YIiepo/ia, BU U COIep)KaHue JIETUPYIOIINX 3JIEMEHTOB,
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Ka4yecTBO, HA3HAUEHUE U IPUMEPHBIE CBOICTBA.

PactnmdpoBats MapKy ceporo (JIMTEHHOTO, BHICOKONPOYHOT0, KOBKOT0) YYTyHA, YKa3aB €ro CTPYKTYpy U
YCIIOBHS MOTYYEHHS

HazoBuTe KpuTHUeCKre TOUKU CTaiu M ux obo3HaueHue. Kak onn onpenensrorcs? Yka3arh X HOIOKEHHE
Ha auarpamme Fe-C.

Kakoil aycreHUT U mmoueMy Ha3bIBaIOT NepeoxaxaeHHbIM? Kak onpenenuTts CTeneHb ero mepeoxiiaxie-
HUA?

IToyemy B 3akaneHHOM cTany Beeraa NPUCYTCTBYET OCTaTOUHBIN ayCTEHUT?

Kax MOXHO MCHONB30BaTh HAa MPAKTHKE N30TEPMUUYECKUE UArpaMMBbl pacnaia MepeoXIaKIeHHOIO aycTe-
HUTA?

Kax n3meHsITCsSI CBOWCTBA CTAIM NPH YBEITMYEHHH CKOPOCTH OXJIXKICHHsS B TIepauTHOM uHTepBajie? O0b-
SICHUTD, TIOUeMy?

BriOpaTs Hanbonee AUCIEPCHYIO CTPYKTYPHYIO COCTaBIIIOIIYIO, (hOPMHUPYIONTYIOCS TIpr AU GY3MOHHOM
pacrmaie NepeoxsIaKICHHOIO ayCTeHHUTA.

Yto 00I1IeTO U B 4eM OTIIMYHS B CTPYKTYpaXx IEpIUT, COPOHT U TPOOCTUT?

OOBACHUTD, IOYEMY MapTEHCUT UMEET BBICOKYIO TBEPAOCTh. 3a4eM CTajlb CO CTPYKTYPOH MapTeHCHUTA Ha-
JI0 TIOABEPIaTh OTITYCKY?

OOBSCHUTD, B KAKOW cTay Oy/IeT BBIIIE TBEPAOCTh NPH 3aKaike: B cramu 45 wim 30XT'C?

OOBSICHUTD, Y KaKOH cTaiy OyzeT OOJIbIle MPOKAINBAEMOCTh — YIIIEPOAMCTON WM JIETHPOBAHHOW? 3auem
HEOOXOAMMO 3HATh MPOKAIUBAEMOCTb CTaIH?

Kaxk BBIOpaTh CKOPOCThH OXJTaXIECHUS TIPH 3aKaJKe ISl TOJy4YeHHU MapTEeHCUTHOI CTPYKTYpHI 110 BCEMY Ce-
YEHUIO M3AeInd?

s Kako# ctanu — JO3BTETOUAHON WM 3a3BTEKTOUAHON — HYKHO IMIPUMEHSTHh HENOIHYIO 3akanky? [losic-
HUTB, UCTIONB3Y: auarpaMmy Fe-C.

CpaBHUTE CBOWCTBA CTaiM ¢ OCHHUTHON CTPYKTYpOIl M MapTEHCUTHOM CTPYKTYpOH, C OEHHUTHON U TPOO-
CTUTHOH CTPYKTYpoi. OOBsICHUTE pasiuymsl.

ITouemy nipH OTITyCKE 3aKaJIeHHOW CTajll BEIOMPAIOT pa3MyuHbIe TeMIlepaTypbl Harpesa?

Kaxkas ctanp nocne ymydrenust Oyer iMeTh OoJiee BBICOKYIO TBEpAOCTb: ctanb 45 wmn cranb 30XI'C, ecim
OTITYCK MPOBOAVIIN TIPH OHOM M TOH XkKe Temmeparype?

[Touemy pexyumii HHCTPYMEHT M3 YIJIEPOIMCTON CTalu MOJABEPraloT HU3KOMY OTIycKy. Kakas Oymer
CTPYKTYpa M CBOMCTBA TAKOTO MHCTpyMeHTa?

B gem ocHOBHast 0COOEHHOCTh M IPEMMYIIECTBA TEPMOMEXAHIUIECKOM 00paOOTKH CTain?
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22. C xako# LeNIbI0 HACKHIIA0T TOBEPXHOCTh HU3KOYTJICPOANUCTOM CTAITU YIIIEPOIOM?
Biagets pohecCHOHATBHBIM IIpuMepHbIe MpaKkTHYeCKHE 3aJaHUs JJIsI 3a4eTa M0 pelleHuIo 3a1a4 3 npodeccuoHaabLHoi ob6aactu (4
SI3BIKOM B OOJIaCTH Ma- | ceMecTp):
TEpUAJIOBEICHUS; 1. Kak npoBectr MakpoaHanu3? KakoBbl €ro 1esiu, MeToabl?
MPAaKTUYCCKUMHU  HaBBI- 2. Kakum MeToJ10M MOYKHO MCCIISIOBATh PacIpe/ICIICHHE CEPhI B CIIMTKE (OTIMBKE, 3arOTOBKE)?
KaMH  HCIIOJIb30BaHUS 3. Kak npoBectu 11y00KO€ TpaBIieHHE CTaIhbHOTO 00pasna. KakoBsr ero memn?
OCHOBHBIX METOJIOB HC- 4. KakuMm MeToIIOM MOXKHO BBISIBUT TIOpPBI, TPEIMHBI, PAKOBUHBI, KPYITHbIE HEMETAIIMYECKHUE BKIIIOUCHUS B
ciefioBaHus B 001acTH OTJIMBKE (CIUTKE, OTJIUBKE, TIOKOBKE, IIPOKaTe)?
MaTepHuaIoBeeHIS,; 5. Ilpm MakpoaHani3e CIUTKA BBISBICH JIMKBAIIMOHHBIN KBaapar (MOAycaIodHas JIMKBAIWs, OCeBasi TIOPHC-
BO3MOXKHOCTBIO ~ MEX- TOCTh, CKBOPEUHHK, KAMHEBHUTHBIIN H3JI0M, (DIIOKEHBI, IM(pEPHBIH H37I0M, paccioeHue). OObICHATh PHYH-
JTUCHUTUTMHAPHOTO TIPH- HBI TOSIBJICHUS 3TOTO Ie()eKTa M BOBMOXKHBIC CIIOCOOBI €r0 MCTpaBiicHuUs (TIPeI0TBPAILCHN ).
MEHEHHUsI MaTepHajoBe- 6. Kak oTnHuuTh YCTaNOCTHBINA M3JI0M OT TPOYMX BUIOB M3NIoMa? KakOBBI MPHYMHBI TIPOSIBIICHUS TaKOTO H3-
JICHHST, Joma?
HaBbIKAMHU OLIEHKH TeX- 7. Kak oTIruuTh BA3KOE pa3pylIeHHe OT XPyHKoro?
HOJIOTUYECKHX U CIy- 8. Kak mpoBecTi MUKPOCKOTIMYECKOE HUCCIIEI0BAHNE METAIINIECKOro Matepruana? UTo MOXKHO BBISIBUTH C I10-
KEOHBIX Ka4ecTB Mare- MOIIIBIO TAKOTO UCCIIEIOBAHUS?
pHAIOB  TNyTeM  KOM- 9. Kak MOXHO TIOBIHATH HAa BEIMYMHY 3€pHA MPH KpHCTaUIM3anuu Metayuia? Kakue Mepbl MOXKHO Tpe[iio-
IJIEKCHOTO aHaju3a HX YKHUTB JUIS1 TOTO, YTOOBI 00ECTICUUTD MOTyYEHHE MEJIKOTO 3€pHa MPY KPUCTAJUTU3AINN ?
CTPYKTYpPBI U CBOWCTB, a 10. OOBsicHUTB, B YEM pa3IMiMe MEXIy XOJIOJHON 1 ropsiueit miactudeckoit nedopmarmsamu? [logemy mpu xo-
TaKKe pe3yiabTaToB (hu- JIOJIHOW TIIACTHYECKOW NedopMaIiuy HaOIFOIaeTCs YIPOYHEHHE METallia, a IIPU Topsideid 3TOro He MPOouc-
3UKO-XUMUYECKUX, KOP- xoaut?
PO3HOHHBIX H JIPYTHX 11. Kak BOCCTaHOBHTh ILIACTHYHOCTH XOJIOIHOAE(HOPMHUPOBAHHOTO JICTa (KAITMOPOBAHHOM 3ar0TOBKH, BOJIOYE-
HCIBITaHUI HOU 1poBoIIOKH)? Kak oCyIIecTBUTh Orepannio peKprUCTAIUTM3AIMOHHOTO OT)KUTa?
12. Kak omnpenenuth npesien yIpyroctd (Ipeaei TeKydecTH, Mpejiell POYHOCTH, OTHOCHTENBHOE YTMHEHHE,
OTHOCHTENTLHOE CY>KEHHE, TBEPIOCTb, YAAPHYIO BSI3KOCTH) MaTeprasia?
13. Kak onpeneniTs OTHOCUTENIFHOE KOMMYIECTBO (a3 (CTPYKTYPHBIX COCTAaBIISIOLINX) HPH 3aJaHHON TeMIepa-
Type B IBOMHBIX ciuiaBax? [1osicHUTH Tpadaeck.
14. Tlpu Kakux yCIOBHSX B METAJUIMYECKHX CIUIABAX MOXKET 00pa30BaTh TBEPABI PacTBOp 3aMelleHus (TBep-
Il PacTBOP BHEJPEHUsI, XUMUYECKOE COEMHEHHE, MEXaHWIECKasi cMeCh KOMIIOHEHTOB)? Kak BBITISIAT
obnacTu 3TrX (a3 Ha AuarpamMMax COCTOSHHS?
15. CxemaTtngHO M300pa3uTh KPUBYIO OXJIAXKJICHHUS M CTPYKTYPY JIIOOOTO CIIaBa IBYXKOMIOHEHTHOW CHCTEMBI
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

(c oTcyTCTBHMEM PacTBOPUMOCTH, C MOJHOM pacTBOPUMOCTHIO, C OTPAaHWYEHHOM PacTBOPUMOCTBIO KOMIIO-
HEHTOB B TBEPJIOM COCTOSIHIHM) TIPH KOMHATHOH TeMIepaType.

CxemMaTH4HO U300pa3UTh CTPYKTYPY JI000r0 CIIaBa JBYXKOMIIOHEHTHOM CHCTEMbI IPY KOMHATHOMN TeMIIe-
partype, pacCuuTaB OTHOCUTEIBHOE KOJINYECTBO CTPYKTYPHBIX COCTABIISIOIINX.

[py MUKPOCKOTIMYECKOM MCCIIEIOBAHNH B CIIaBE HAOIOAAIOTCS 3epHa (heppHTa U HEOOBIIOE KOJTHIECTBO
nemeHTHTa. Kak Ha3pIBaeTcs Takoii cruraB? KakoBel ero cBoicTBa 1 001aCTH IPHMEHEHUs?

[Ipu MUKpOCKOMYECKOM HCCIIEIOBaHNUH B CIUIaBe HaOM0qar0Tes 3epHa depputa 1 nepaut. Kak HazpiBaeTcs
Takoi criaB? KakoBbl ero cBoHCTBa M KaK OHM 3aBHCST OT KojndecTBa nepnura? Kakossl obnacTu nprme-
HEHUSI ATHX UIaBOB?

[Tpr MHKpPOCKOITMYECKOM HCCIIEIOBaHNH B CIUTaBe HaOmomaroTcs mepiut. Kak Ha3piBaeTcst Takod criiaB?
KakoBbI pa3HOBHAHOCTH TaKOM CTPYKTYpBI U pa3IMyMs B X CBOMCTBax?

[pu MUKPOCKOITYECKOM HCCIIEJOBAHUN B CIJIaBE HAOIIOAIOTCS IEPIHUT M CeTKa [IEMEHTHTA 0 TPaHULaM
3epeH. Kak Ha3piBaeTcs Takoii crmaB? KakoBbI €ro CBOWMCTBA M 00JIACTH MIPUMEHEHHS ?

[Tpn MEKpOCKOTIYECKOM HCCIIEIOBAHUH B CIUIaBe HalOmromaercs jgene0yput. Kak Ha3pBaeTcs Takoil cruias?
KakoBbI ero cBoicTBa U 001aCTH PUMEHEHUS?

[Ipy MUKPOCKONMYECKOM HCCIIEIOBaHUM B CIUIaBE HAOJIIOAAIOTCS 3epHa (peppuTa M BKIIOYECHHS rpadura.
Kak HazpiBaercs Takue craBbl? KakoBbl pa3sHOBHUAHOCTH CIUIABOB C TAKUMH CTPYKTYPHBIMH COCTABIISIIO-
IMMMH, KaKOBBI pasjininsd B UX cBocTBax?

[py MHKpOCKOTIMYECKOM HCCIIEZIOBaHHM B CIUIaBe HAOMIOAAIOTCS 3epHA (eppHTa, MEPIUT U BKIFOUCHUS
rpacura. Kak Ha3zpiBaeTcs Takue ciiaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C TAKMMH CTPYKTYPHBIMH CO-
CTaBJIAIOIIMMHM, KaKOBEI Pa3jinius B UX cBoMcTBax?

[py MUKPOCKOMMYECKOM HCCIIEJOBAHNN B CIIaBE HAOIIOMAIOTCS TIEPJIUT W BKIFOYeHHs rpadura. Kak Ha-
3bIBAaeTCsl TakKe cIutaBbl? KakoBbl pa3HOBUIHOCTH CIJIABOB C TAKMMH CTPYKTYPHBIMU COCTABIISIOIIMMHU, Ka-
KOBBI Pa3JIM4usl B UX CBOMCTBAX?

Kak unertudgumpoBats B CTany BUAMAHIITETTOBYIO CTPYKTYpy? [Ipn Kakux ycIOBHSIX OHa MOXKET 00pa3o-
BaThCS U KakK 3TO MOBJIHAET HAa CBOMCTBA CTANIN?

I[pu Kakux ycIOBHSX B CTAJIM MOXKET 00pa3oBaThcs nepechinieHHbi Gepput? Kak oH MOBIHUsIeT Ha CBOMCT-
Ba ctaym. Kak rmpenoTBpaTuth ero oopazoBaHme?

27.TaKoro 4yryHa u ero cBoMcTaa?

IIpumMepHbIe MpakTHYECKHE 3aMaHUs /151 IK3aMeHa M0 pelleHnIo 3a1a4 u3 npodeccuoHaabHO 001acTH
(5 cemecTp)
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1. OObsicHUTB, KaK BBIOpPATH COAEPKAHKE YIIIEPOa B CTANH AJIsl U3TOTOBJICHHUS IETAIM MAlIWH, KOHCTPYKLIUH
WU COOPYKEHHUSL.

2. OOBsICHHTb, KaK BHIOPATh COJAEPAaHKE YIiiepoJa B CTAJH JUIsl H3TOTOBJICHHS PEXKyIIero (IITaMIIOBOr0) WH-
CTpyMEHTa.

3. Kak 1o cTpyKTypHOMY NPHU3HAKY MOXKHO OTPEACNUTH CTalb (OeJblii Uyr'yH, Cephlii Yyr'yH, MOJIOBUHYATHIH

YYTVH, JKeJle30 TEXHIUECKOH YUCTOTHI)?

OOBACHUTB, MOXKHO JIM HCIIOJIH30BATh OEIIBbIN YyTyH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuara.

OOBSCHUTB MPENMMYIIECTBA CEPOTO YYT'yHA MO CPABHEHUIO CO CTAJIBIO.

OOBACHUTB, MOXKHO JIM MCIIOJIH30BATh OEJBbIN UyTyH B Ka4eCTBE KOHCTPYKILIIOHHOTO MaTepuaia’?

OOBsicHUTH, Kakas (hopma rpaduTa B MEHBIIEH CcTereHn OciadisieT MeTaIHIecKy0 OCHOBY dyryHa? Kak

MOJTYIHTh TaKyto Gopmy rpadura B OTIMBKE?

8. Kak momy4uTh OTIMBKY CO CTPYKTYpOi KOBKOTO uyryHa? KakoBbI pa3HOBUIHOCTH CTPYKTYPHI TAKOTO UyTY-
Ha U €ro CBOMNCTBA?

9. TloyeMy He MPOUCXOIUT YIPOUHEHHSI CTAJIN TP ropsiueii miactuaeckoit nedopmarmu npu 1050 °C?

10. Iouemy medopmarmst cerrna (Tt = 327 °C) npu KOMHATHOM TeMIiepaType sBIsieTcs ropsiueid qedopma-
uen?

11.Tlpn pexpuCTAIN3aUMOHHOM OT)KUIe XOJOJHOKATaHOHM JIEHTH! U3 cranyu O8KN OXaXIeHHe B WHTEpBaJC
temnepatyp 680 — 370 °C BexyT ¢ Majoii ckopocThio. [louemy 310 HE0OX0AUMO?

12. Ha3HaunTh peKUM PEKPUCTAIUTU3AIMOHHOTO OTKUTA JIJIsi HUKOYTJIEPOJUCTOM XOJIOJJHOKATAHOU JIMCTOBOM
CTaJIH.

13. Kax orpezesnsifoT CKIIOHHOCTh CTAJIM K POCTY 3€pHA IIpU Harpese?

14. Ha3HaunTh peKUM TOTHOTO OTXKHTA JUIS CTAIA MapKu 45,

15. HaznaunTh pexuM HOpMaJIH3aLUH JJIs CTaIK MapKu 45.

16. BeiOpats TepMuUecKyto 00pabOTKy JUIsl HCTIPABICHHUS BUIMAHIITETTOBOM CTPYKTYPBI B CTAJIbHOM OTJIMBKE.

17. BeiOpatb TepMuUecKyto 00paboTKy JUIsl HCTIPABIICHHMS KPYITHO3EPHUCTON CTPYKTYPBI TOpsiYeKaTaHOM CTalH.

18. BeiOpath 3aKaJIOUHyIO Cpej1y, 00eCIeYNBarOIIyI0 HAUOOJIBIITYIO IPOKAINBAEMOCTh YIJIEPOIUCTON CTAIH.

19. BriOpathb 3aKaI0uHyr0 Cpey AJIsl 3aKajIKH JIETUPOBAaHHOW YIJIEPOANCTON CTANIN.

20. BeiOpath pexuM OTITyCKa 3aKaJIeHHOW CTajll, 00ECIICUMBAIOIINI COXpaHEHNE BBICOKOHM TBEPAOCTH.

21. BeiOpath peknuM OTITyCKa 3aKaJICHHOW CTaJIH, 00ECTIEYMBAIONINI BRICOKHE YIIPYT'HE CBOHCTBA

22. BeiOpath pekuM OTITyCKa 3aKaJIeHHOW CTad, 0OECIICUMBAIOIINIA COYeTaHHE BBICOKOW MTPOYHOCTH, TBEP/IO-
CTH, TJIACTUYHOCTH U YIAPHON BS3KOCTH.

23. Cranb 45 ObUia noJIBeprayTa HarpeBy noj 3akaiky Jio temreparypsl 740 u 840 °C. Kakoii pexkuM Harpesa

No ok
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BBIOpaH NPABHIBHO U TTOYEMY?
24. Cranp Y10 Obuta omBeprayTa HarpeBy Moj 3akaiky g0 temmepatypbl 740 u 900 °C. Kaxkoit pexxum Harpesa
BBIOpaH NPABIJIBHO U IOYEMY?
3HaTh OCHOBHbIE TepMUHBI U | Ilepeuensv 60npocoes 01 no020moseKu K 3auemy:

MOHATHS B 00JIaCTH Ha-
HOMATepHaJIOB W HaHO-
CHCTEM;

ompezeNieHus TPOIECCOB
HAHOTEXHOJIOTHIA;
OTJINYUTCIIbHBIC HpI/I-
3HAaKH HAHOTEXHOJIOTHI
JUTSL TIONTydeHHsI HaHOMa-

TEPHUAJIOB pa3In4yHOU
MEPHOCTH;
XapakTepHble  OCOOEH-

HOCTH IIPOLIECCOB MOIY-
YeHHs] HaHOMaTepUaJIOB
Pa3InYHOM MEPHOCTU C

YY4ETOM  OKCIUTyaTalu-
OHHBIX TpeOOBaHUN U
OXpaHbl  OKpYXaroein
cpenpl;

MIPUHLIMIIBL BBIOOpA TeX-
HOJIOTUYECKUX PEXKUMOB
MIPOLIECCOB  MOJTyYEHHS
HAaHOMAaTEpHAJIOB C y4e-
TOM 3KCIUTyaTallMOHHBIX
TpeOOBaHUI M OXpaHbI
OKpY>KaroIlel cpeapl;

TEXHOJIOTHUECKHE  OIle-
palu M TEXHOJOTHYe-
CKHE PpEeXHMBI IpOIec-

1. BemectBo, daza, MmaTepuan. Mepapxudeckoe cTpoeHne MaTepraioB. HaHomarepuaisl, TepMUHBI U OTIpee-
nenus, knaccudukanus. Heopranudeckne m opranmdeckue (pyHKIIMOHAIBHBIE HaHOMATEepHANBl. | MOpUIHbIE
(oprano- HeopraHU4ecKHe U HeOpraHO-OpraHUYEeCKIe) MaTepHalIbl.

2. Vcropus BOZHWKHOBEHHS HAHOTEXHOJOTHHA M HayK O HaHOCHCTeMaX. MeXIUCIUILTHHAPHOCTh U MYJIbTH-
JTUCIUILTHHAPHOCTD. [IprMepsl HAHOOOBEKTOB M HAHOCHUCTEM, X OCOOCHHOCTH M TEXHOJIOTHIECKHE TIPUIIOKE-
HUsl. OOBEKTH B METO/IBI HAHOTEXHOJIOTHH.

3. OcHOBHBIE TPUHIMIIEI POPMUPOBaHUS HaHOCHCTeM. DU3nUecKkrue U XUMUYECKHe MeTobl. [Ipomeccs! momy-
YeHHsI HAHOOOBEKTOB «CBEPXY — BHH3Y.

4. Ipoueccel MOTydYeHUsI HAHOOOBEKTOB «CHU3Y — BBEPX).

5. KBaHTOBBIE TOUKH, KBAHTOBBIE SIMBL. [ [pUHIIMITEI pa3paOOTKU TEXHOIOTHH MOTYYEHUSI.

6. Knactepsl. MeTob! moirydeHus KiactepoB. TexHOIOrndeckrne IprueMbl 1 000pyI0BaHuUE.

7. TexHOMOTHU «CBEPXY-BHM3Y» MOMydeHHs HaHodacTuil. OOImas XapakTepucTHKa U crielu(uIecKre 0CoOeH-
HOCTH MeTo0B. O0OpymOBaHKE JIIsl TOTYYESHUS] HAHOYACTHUIL METOJAAMH «CBEPXY-BHU3Y.

8. TexHomornu «CHU3y BBEpX» MOITydeHHs HaHodacTHil. OOIas XapakTepuCTHKa W CHeU(pUIeCKre 0COOCH-
HOCTH MeTOoZI0B. OO0OpyIOBaHUE ISl TIOTYIESHUST HAHOYACTHUI] METOIaMU «CHU3Y-BBEPX».

9. 3onb-T€H METOJ: JOCTOMHCTBA, HEAOCTATKH. [IpuMeHeHne 307b-Tenb METOAA AJIS MOJIydYeHUs HaHOMaTe-
puanoB. TexHoIOrHUecKre MprueMbl 1 000pyI0BaHHE.

10. TexHoNorNu 1 00OPYIOBAHKE IS TTONYUEHHS YTIEPOIHBIX HAHOCTPYKTYP.

11. TexHonoruu u 00opyaoBaHHE GUINIECKUX METOJIOB MOTYUECHUS HAHOTUICHOK.

12. Texuonoruu u 060pyJO0BaHNE XUMUYECKIX METOAOB MOJYyYEHHSI HAHOTIJIEHOK.

13. Ilony4yenue HaHOIUIEHOK MeTo0M JIeHrMropa-biopkert. TexHonornueckue npueMsl 1 000pyA0BaHUE.

14. TloBepXHOCTHOE MUKPOJIETHPOBAHNE.

15. NoHHast nMIIagTaIms.

16. TexHOJNIOTUH MTOTYYCHUST HAHOKEPAMHUKH.

17. HenpepbIBHBIC METOBI MHTEHCUBHOM TUIACTUYECKOH Jedopmanuu.

18. MeTo/1bl HHTEHCUBHOMH IJIaCTHUYECKOM Aedopmarui. TexXHOJOrHUYeCKUe IprUeMbl 1 000pyI0BaHHKE.

19. TexHonoruu camocOopku. [Iporecc caMocOOpKH, MOTYMPOBOJHHKOBBIE OCTPOBKOBBIE CTPYKTYPHI, MOHO-
CJIOU.

OCHOBBI HAHOTEXHO-
JIOTUH
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COB ToJy4eHus: HaHoMa- | 20. CamMoopraHu3anus Kak MpueM IMOoTyuYeHHs HAaHOCTPYKTYp. TexHororndeckre npueMsl U 000py10BaHHeE.
TEpUANOB ¢ y4eToM 3Kc- | 21. TexHonornueckue 0coOEHHOCTH U 000pyI0BaHUE MOTYUCHUS] aMOP(HBIX METAILIIOB.
TUTyaTalMoHHBIX Tpe0o- | 22. Jlutorpadus. TexHonormyeckre NpueMbl 1 000PYIOBaHHE.
BaHUH M OXpaHbl OKpY- | 23. buonaHotexHonoruu.
JKaIOIIeH CpesIbl; 24. CynpamonexyispHasl opraHusaius Moiekyid. MonekynspHoe pacrno3HaBanue. [lonnMepHsle Makpomorie-
OCHOBHBIE M BCIIOMOTa- | KyJbl, METO/BI UX Mody4eHus. CaMoopraHu3anys B HONUMEPHBIX cucteMax. CynpaMoseKyysIpHbIe TOTUMEpPHI.
TeJIbHbIE MaTepuanbl U |25. @u3MKa HAHOYCTPOMCTB. MeTonbl CO3JaHUs HAHOYCTPOMCTB. MEXaHMYECKUE U DIIEKTPOMEXAHHUYECKHE
o0opynoBaHue il TO- | MUKPO M HaHOYCTpoiicTBa. CEHCOPHBIE IIEMEHTBI MUKPO- H HAHO-CUCTEMHON TEXHUKH.
Jy4eHus: HaHoMmarepua- | 26. HaHOKOMIO3UIIMOHHBIE MaTepHalibl, 0COOEHHOCTH CTPYKTYPBI, CBOMCTBA, METO/bI IIOTYUCHHS.
JIOB 27. HaHOTIOpHUCTEIE CTPYKTYPBI, 0COOCHHOCTH CTPYKTYPHI, CBOMCTBA, METO/IBI ITOTyISHUSI.
28. IlepcnieKTUBBI MPUMEHEHH] HAHOTEXHOJIOTHI [T CO3AaHNs MAaTepUAJIOB U CTPYKTYP C 3aJaHHBIMU CBOI-
CTBaMU.
29. DKoJIOrHYecKue acleKThl HAHOTEXHOJIOT U,
30. Obecrieuerne oXpaHbl OKPYIKAFOIIEH CPEBI U 3I0POBBS YEIIOBEKA MPH pa3paboTKe HAHOTEXHOJIOTHH, TIPO-
M3BOJICTBE M IKCIUTyaTallid HAHOMATEPHAJIOB M HAHOCTPYKTYP
YMeThb o0Cy)XJaTh  COBpPEeMEH- | BapuaHThI MpakTHUECKUX padoT:
HOE COCTOSHME HaHO- | - Onpenenenue 0coOEHHOCTEH CTPYKTYPHOTO COCTOSIHUSI HAHOMATEpHAIOB Pa3IMYHON MEPHOCTH.
TEXHOJIOTH; - MeTtozpl n3y4eHus: COCTaBa U CBOMCTB HAHOCTPYKTYP M HAHOMATEPHAJIOB PA3IMYHON MEPHOCTH
OTIpeJieNIATE  OCHOBHBIE | - TexHomornueckue ocobeHHocTr nonydeHust 0D-HaHOCTPYKTYp METOZIOM MOPOIIKOBON METAILTYPTrHH.
TEHIEHIMH  pa3BuUTHs | - TexHonornueckne ocodOeHHOCTH npuMeHeHus 1 D-HanocTpyKTyp A MOANGUIMPOBAHHS KOHCTPYKLIMOHHBIX

HaHOTEXHOJIOTUH C yue-
TOM 3KCIUTyaTallMOHHBIX
TpeOOBaHUI U OXpaHbI
OKpY>Karolei cpenp;

npuoOpeTaTh 3HAHUSA B
00J1aCTH TIPOIIECCOB TO-
JydeHUs HaHoMarTepHa-
JIOB W3 Pa3INYHBIX HC-
TOYHUKOB HAYYHOW WH-

¢dopmanny;
UCIIONIb30BaTh  CYILECT-
BYIOIIHE HUCTOYHUKHU

MaTepUaioB

- TexHonOTMYECKHE OCHOBBI (POPMHUPOBAHMSI HAHOIUIEHOK U HAHOIIOKPBITHH

- TexHOJI0rn4ecKrue OCHOBBI TIOJYyUYEHUS METAJIJIOB U CILUIABOB C YJIbTPaMEIKO3EPHUCTON CTPYKTYpOil MeToa-
MU 00pabOTKH JaBICHUEM

- [IpoGaemsl HaHOTeXHONOTHNA. OXpaHa OKpY’KaIOIIeH Cpebl U 3/I0POBBS YeJIOBEKa MPH pa3pabOTKe HAHOTEX-
HOJIOTMM M HCIIOJIb30BAaHUM HAHOMATEPUAJIOB Pa3INYHOW MEPHOCTH.
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Hay4YHOW wMH(pOpMaLUU
JUIl  TIOMCKa PEIleHUH
mpu  pa3paboTke dire-
MEHTOB 3P QEKTHBHBIX
HAHOTEXHOJIOTUH;
pemate 3ama4du mpodec-
CHOHAJBHON JESATEIhHO-
CTH TIIpu  pa3paboTke
MPOLIECCOB  MOIYYEHUS
HAaHOMATEpHAIOB C y4de-
TOM SKCIUTyaTallHOHHBIX
TpeOOBaHUI U OXpaHbBI
OKpY>Karollel cpelibl

Bimanets

po(ecCHOHATBHBIM
SI3BIKOM B 00JIaCTH TIPO-
LIECCOB TOJIyYeHHsT Ha-
HOMAaTepuaoB;
NPaKTHYECKUMH ~ HaBBI-
KaMH pa3paboTKu 3iie-
MEHTOB  HaHOTEXHOJIO-
THi C HCIIOJIB30BAaHHEM
Pa3INYHBIX HCTOYHHKOB
HAYYHOM WHpOpPMAIIUK C
Y4eTOM  IKCIUTyaTalu-
OHHBIX TpeOOBaHUI U
OXpaHbl  OKpYXarouei
Cpeapl;

MeToAMKaMu  0000mIe-
HUs MHQOpManuu B 00-
JIACTH HAHOTEXHOJIOTUH;
OCHOBHBIMH ~ METOJaMHU
pelieHus 3ajad  paspa-

IIpumepnutii nepeuens 3a0anuil 013 NOO20MOEKYU K YCHIHBIM ORPOCAM U CODECed08aHUAM.

1. Ananu3 AelCTBYIOMIMX CTAaHAAPTOB Ha TEPMUHBI U OMpPEEICHUs B 00JaCTH HAaHOTEXHOJIOTUH M HaHOMaTe-
pHaIoB.

2. Ilouck cnenuanbHONW HAayYHO-TEXHUYECKOW JIUTEPaTyphl, MaTeHTHOW WH(popMaIuy, TeMaTnaeckux Marep-
HET-PECYpCOB, CIELUATU3UPYIOIINXCS B 00JIACTH HAHOTEXHOJIOTHI 1 HAHOMAaTEPHAJIOB.

3. V3y4yeHue OCHOBHBIX MPHUHIMIIOB KOHCTPYUPOBAHUS TEXHOJOTUH M UX aJanTanus Uil pa3paOdoTKH HaHO-
TEXHOJIOTHH C y4€TOM MEPHOCTH HAHOCTPYKTYP U HAHOMAaTepHAaJIOB.

4. YcraHOBJIEHHE MEXIUCIUILUIMHAPHBIX CBA3€H, HEOOXOIMMBIX AJIsl aHAJIM3a U Pa3pabOTKH 3JIEMEHTOB HAHO-
TEXHOJIOTHH JJIs IOJy4YeHHsI HAHOMATEPHUAJIOB M HAHOCTPYKTYP Pa3iIMuHOM MEPHOCTH.

5. Iouck HayYHO-TEXHUYECKOW MH(POPMALIUU U aHAJIHU3 allTOPUTMa BEIOOpA HAHOMATEPUATIOB M HAHOCTPYKTYP
Pa3InYHON MEPHOCTH J1s1 paOOTHI B ONPEIC/IEHHBIX YCIOBHSIX IKCILTYaTaIIH.

6. INonck HayYHO-TEXHUYECKOH HH(MOPMAIINU U aHAIM3 ATOPUTMAa BHIOOpa HAHOMATEPUAIOB U HAHOCTPYKTYP
Pa3INIHON MEPHOCTH JJIsl BHIOOPA TEXHOJIOTUH UX MOTYUICHUSI.

7. Ilonck Hay4HO-TEXHUUECKOW MHPOPMALIH U aHAJIHU3 BPEAHBIX M OMACHBIX (PAKTOPOB HAHOTEXHOJIOTHH, OKa-
3BIBAIOIMX BIMSHUE Ha OKPYXKAIOIIYIO CpEIy U 340pPOBbE YEIOBEKa.
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OOTKH IPOLIECCOB MONTY-
YEeHUs HAaHOMAaTepHalIoB
pa3IM4HOM MEpPHOCTH C
YU4ETOM  DKCIUTyaTalu-
OHHBIX TpeOOBaHWU W
OXpaHbl  OKpYXarolen
cpensr;

BO3MOXXHOCTBIO HCIIOJb-
30BaHUST MEXKIUCIUILIH-
HapHBIX 3HAaHUU  IJs
peleHus 3a1a4d B obac-
TH pa3pabOTKU Mpolec-
COB TIOJTy4EHUs] HAaHOMa-
TEpUaJIOB

3HaTh

1. ITousaTHIHBIN ammapaT
TeOpUHn MIPOIIECCOB
nedopMaIOHHOTO

HaHOCTPYKTYpHUPOBaHUSI.
2. OcHOBHBIE TOAXOOBI K
MOJTy4eHUI0 OOBEMHBIX

HaHOMAaTEePHAIIOB "
KJ1accu(pUKAIHIO
OCHOBHBIX METOA0B
ne(hOopMaMOHHOTO

HaHOCTPYKTYPHUPOBAHUSI.
3. OcCHOBHBIE METOJBI

nehopMaIMOHHOTO
HAHOCTPYKTYPHUPOBAHUS
MaTepHaoB, ux
0COOEHHOCTH,
TEXHOJIOTHUECKHUE

OIrpaHUYCHUA u

Ilepeuens 60npocos 01 NOO2OMOEKU K 3auemy:

1.  HasotexHosioruu u HaHomarepuaibl. O0mme ceeneHus. OCHOBBI KilaCCHU(DUKAIIMUA M THITBI CTPYKTYp Ha-
HOMaTepHAaJIOB.

2. OcoOCHHOCTH CBOWCTB OOBEMHBIX HaHOMAaTepUanoB. DU3MUECKHe MPUYUHBI CrieU-(QHUKH CBOMCTB HAHO-
MaTepHajoB.

3. OrpanuueHHs U 00JaCTH MPUMEHEHUST 00bEMHBIX HAHOMATEPUAIOB.

4. OCHOBHBIC MOJXO/IbI U METOIbI TOTYUEHHSI 00BEMHBIX HAHOMATEPHATIOB.

5. Ilpormecchl MHTEHCUBHOM MuiacTHueckoi nedopmaruu. CyIIHOCTh, 0COOEHHOCTH, TPEOOBAaHUS U OCHOB-
HBIE TIpaBuiia 00pabOTKH.

6. OcoOCHHOCTH HANPSHKEHHO-IEPOPMUPOBAHHOTO COCTOSHHS MaTepualia B MPOIecce WHTCHCUBHOM Tuia-
cTudecKkoit nedopmaruu.

7.  Krnaccudukamus COBpEMEHHBIX MPOLECCOB AehOPMAIMOHHOIO HAHOCTPYKTYPUPO-BaHMsI 00bEMHBIX Ma-
TEPHAJIOB.

8.  JluckperHbie crocoObl JIehOpMAITMOHHOTO HAHOCTPYKTypupoBaHusi. CrocoObl nie-hopMaIioHHOTO Ha-
HOCTPYKTYPHUPOBAHHS 3arOTOBOK KPYUEHHEM.

9.  JluckpeTHbIe CIOCOOBI N1e)OPMAIMOHHOTO HAHOCTPYKTYPHpPOBaHHs. TpajHIIMOHHBIA U MOAECPHHU3UPO-
BaHHBIE CXEMBI MPOIIECCa PAaBHOKAHAILHOTO YTII0BOTO MPECCOBAHUS 3ar0TO-BOK.

10. JluckperHble crocoObl aAeGOpMaIMOHHOIO HAHOCTPYKTypHpoBaHus. CrocoObl je-(popMalroHHOrO Ha-

OcHoBsI nedopma-
[IMOHHOT'O HAHOCT-

PYKTYpHUpOBaHUS
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MEPCIEKTUBEI HOCTPYKTYPHPOBAHUS 3arOTOBOK B ITPOLIECCE MPOKATKU

MIPUMECHECHUSL. 11. JluckpetHble crocoObl Ae(POpPMAIMOHHOTO HAHOCTPYKTypHpoBaHUs. CrocoObl Je-(popMairoHHOTO Ha-

4. 3aKOHOMEPHOCTH W3- | HOCTPYKTYPHPOBAHUS 3aTOTOBOK B MIPOIECCE SKCTPY3UH I OCAIKH.

MEHEHHUs1 CTPYKTypsl H |12. HemnpepriBHbIE CIOCOOBI AeOPMATIOHHOTO HAHOCTPYKTYPUPOBAHUS OObEMHBIX MaTEPHAIOB.

KOMILIEKCa ¢usuko- | 13. IlpakThyeckoe MPUMEHEHUE MPOLIECCOB Ae(POPMAIMOHHOTO HAHOCTPYKTYPUPOBA-HUS: MIPOOJIEMBI U TIEp-

MEXaHWYECKUX CBOWCTB | CIEKTUBHBIC HAIPABICHUS PA3BUTHSL.

METaIJIOB W cID1aBoB B | 14. 3aKkOHOMEpPHOCTH M3MEHEHUS] MUKPOCTPYKTYPBI I MEXaHHYECKUE CBOWCTBA YTIIE-POJUCTHIX KOHCTPYKITH-

nporeccax jaedopmaly- | OHHBIX CTajiel B mpolecce 1eopMallnOHHOTO HAHOCTPYKTYPUPOBa-HUSL.

OHHOTO  HaHOCTPYKTY- | 15. TepmocTaOUIBHOCTH yIIepOMUCTHIX KOHCTPYKIIMOHHBIX CTajel, MOMYyYeHHBIX B Ipolecce aedopMari-

pUpOBaHUS. OHHOTO HAHOCTPYKTYPHPOBAHUSL.

5. TpeboBanus, | 16. [IpuMeHeHne HEIPEPBIBHBIX CITOCOOOB 1e()OPMALMOHHOTO HAHOCTPYKTYPHUPOBAHUS TSI TOJTyUYEHHS KOH-

NPEIbABIISICMBIC K | CTPYKIIMOHHOM CTAJIbHOM IPOBOJIOKH C 33JJaHHBIMHU CTPYKTYpPOMl U CBOWCTBAMM.

mporeccam 17. JlocromHCTBa HEMPEPHIBHBIX METOAOB Ae(POPMANIMOHHOTO HAHOCTPYKTYPHPOBAHHSL.

nedopMaImOHHOTO 18. Cymraocts niporiecca PKY -«konbopm» npeccoBanusl.

HaHOCTpyKTypupoBanus | 19. CXoAcTBO U paznuydne IpoIieccoB KPYUEHHS M0/ BHICOKUM JIAaBJICHUEM C OTKPBITHIMH OOWKaMM U KPyUeHHS

u mpaBuiia | B 00HKax ¢ MOJIOCTHIO.

(hopmupoBaHus 20. HemoctaTku AUCKPETHBIX METOJIOB JIe(hOPMAIMOHHOTO HAHOCTPYKTYPHUPOBAHUSI.

cyomukpokpuctayunuec | 21. CyTh paBHOKaHaJILHOTO yriioBoro npeccosanus (PKVII).

KOH M HAHOCTPYKTYpHI | 22. MoaepHU3UpOBaHHBIE CXEMBI TpaauroHHoro mporecca PKYIIL

o0BeMHBIX MarepualioB | 23. PacueTr npupaieHus crerneHu aeopManuy B Mpolecce MHOTOKPaTHOH 00pabOTKH 3ar0TOBOK CIIOCOOOM

B mporeccax obpadotku | PKYIIL

JTABJIICHUEM. 24. CyurHocTs TpoIiecca BCeCTOPOHHEH KOBKH.

6. Teopernueckue ocHO- | 25. CyIIHOCTb Mpoliecca MUKINIECKO Te(opMaIiii «0caaKa — SKCTPY3HUs - 0CaIKay.

BBl mponeccoB zaedop- | 26. CymHoCcTh crioco0a BUHTOBON 3KCTPY3HUH.

MaIMoHHOTO  HaHocT- | 27. Cymuocts «Conshearingy mporecc.

PYKTYpHUpPOBaHHUSL. 28. CymecTBylOIIME CXEMbl HHTEHCHBHOM IuIacTH4YecKOd Jedopmanuu a1 AeQOpMarroOHHOTO

7. DKOIOTMYECKHE ac- | HAHOCTPYKTYPHUPOBAHMS JUCTOBOTO ITPOKATA.

MEKThl MPOILECCOB Jie- | 29. DKOJOTruUeCKHe acleKThl METOA0B 1e(POPMAIIMOHHOIO HAHOCTPYKTYPUPOBAHHSI.

¢dopmanmonHoro Haso- | 30. ObecriedyeHne OXpaHbl OKPYKAIOIIEH CpeAbl U 37I0pPOBbS YelOBeKa MpU pa3paboTKe HOBBIX METOJIOB Jie-

CTPYKTYpUPOBAHUSI. (hopMaLIMOHHOTO HAHOCTPYKTYPUPOBAHHSI.
YmMmeTs 1. IlpuoGperats 3HaHus | BapuaHThl pakTHYECKUX padoT:

B 00JIACTH INPOIIECCOB

- XapakTepHble 0COOCHHOCTH METOJIOB JIehOpMAIMOHHOTO HAHOCTPYKTYPHPOBAHHSI




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

nehopMaIHOHHOTO
HAaHOCTPYKTYpPHUPOBAHUS
00BEMHBIX MAaTEPHAIIOB.
2.KoppeKTHO BhIpaxKaTh
U apryMEHTHPOBAaHHO
000CHOBBIBATH
MOJIOKEHUS IPEIMETHOMN
00JIacTH 3HAHUS
MIPUMEHUTENBHO K
obiactu
HAHOUH]TyCTPHH.

3. OOBICHATH CYITHOCTD
1 0COOCHHOCTH
MIPUHIUATTHATBHBIX CXeM
MIPOLIECCOB
nedopMaImOHHOTO
HaHOCTPYKTYPHUPOBaHUS
00BEMHBIX MaTEPHAJIOB.
4. IIporuo3uposath
reOMEeTpUYECKHe Tapa-
METPBI U KOMILIEKC JKC-
TUTyaTaliOHHBIX Xapak-
TEPUCTUK KOHEYHOM
MPOJAYKIIMA Ha OCHOBE
3HAHUM TEOPETHYECKUX
OCHOB TIPOLIECCOB 00pa-
OOTKH, a TaKKe 3aKOHO-
MEpPHOCTEN H3MEHEHUs
CTPYKTYPBI U KOMILIEKCA
(hM3UKO-MEXaHUYECKUX
CBOWMCTB METANIOB W
CIUIABOB B TIpOIeccax

- OcOOCHHOCTH MPOEKTUPOBAHUS JUCKPETHBIX METOJIOB 1e(hOPMALIMOHHOTO HAHOCTPYKTYPHUPOBAHHS.

- OCOOCHHOCTH MPOEKTUPOBAHMSI HEMPEPHIBHBIX METOJ0B /1e(hOPMAaLIMOHHOTO HAHOCTPYKTYPHUPOBAHHS IPOBO-
JIOKH.

- OcOOCHHOCTH MUKPOCTPYKTYPBI M MEXaHUYECKUX CBOMCTB, (POPMHUPYIOIIUXCS B TIPOLIECCE PABHOKAHAIBHOTO
YIJIOBOTO IIPECCOBAHHUS YTIIEPOJUCTBIX KOHCTPYKIIMOHHBIX CTaJIeH.

- Oco0eHHOCTH TPOSBICHUS TEPMOCTA0MIEHOCTH YTIIEPOJUCTHIX KOHCTPYKITMOHHBIX cTajeid ¢ YM3 cTpyKTy-
poi, chopMUPOBaHHOH B IpoIiecCe paBHOKAHAIBLHOI'O YTIIOBOTO MPECCOBAHMS.

- [IpoGnemMsbl pa3pabOTKU U MPUMEHEHUSI METOAOB JIePOPMAIIIOHHOTO HAHOCTPYKTYPHPOBAHUS U UX BIIUSHHE
Ha OKPY>KaIOLIyIO Cpeny.
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nehopMaIIMOHHOTO — Ha-
HOCTPYKTYPHUPOBAHUSI.

5. IlpuMeHsTh Ha Mpak-
TUKE 3HaHUS O COBpe-
MCHHbBIX METOAaX HH-
TEHCUBHOW  IUIacTHUYe-
CKoil nmedopmaruu U
3aKOHOMEPHOCTSX  U3-
MEHEHUS CTPYKTYPHl H
CBOICTB MAaTEpHAJIOB B
mporeccax Aedopmaru-
OHHOTO  HAHOCTPYKTY-
PUpPOBaHUS TIPU TIPOEK-
TAPOBaHUU TEXHOJOTH-
YECKUX IMPOIECCOB II0-
JMy4eHUs] MeTaJuIou3Ie-
Uil ¢ TpeOyeMbIM ypOB-
HEM ¢uzuko-
MEXaHUYECKUX CBOMCTB.
6. IlpoBoauth aHanu3
BJIIMSIHUASL [IPOLIECCOB Ji€-
(hOpMaIMOHHOTO HAHO-
CTPYKTYPHPOBaHHS  Ha
OKPY>KaOIIYIO Cpeny.

Bnanets

1. TpodeccuonaabHbIM
SI3BIKOM NpeIMETHOM
00y1acTH 3HaHUS.

2. Cnocobamu
JEMOHCTPAIIUK  YMEHUS
aHAJTM3UPOBAThH

CUTYAIUIO npu
HU3yYCHUN u

Ilpumepnstii nepevens 3a0anuil 011 NOO2OMOBKU K CO0ECe006AHUAM U YCHHBIM ONPOCAM.

1. Ananu3 AeWCTBYIOMNX CTAaHAAPTOB Ha TEPMUHBI U OMpPEIEICHUS B 00JaCTH HAHOTEXHOJIOTUH ¥ HaHOMaTe-
pHaJIOB.

2. llouck cnenuanbHONW HAYYHO-TEXHHUUECKOW JIMTEPATyphl, MATeHTHOH MH(opManmu, TeMaTndeckux MHTEp-
HET-PECYPCOB, CIIEHUATH3UPYIOIMNXCS B 00JJaCTH HAHOTEXHOJIOTUH M HAHOMATEPHAJIOB.

3. H3ydeHue OCHOBHBIX NPHHLMIIOB KOHCTPYHWPOBAHMS HAHOTEXHOJOTHH M WX aJanTauus AJs pa3paOboTKH
METO/0B J1e()OPMALMOHHOTO HAHOCTPYKTYPUPOBAHHSL.

4. YcraHOBIIEHHE MEXIUCIMIUIMHAPHBIX CBsI3el, HEOOXOAMMBIX JUIs aHalM3a U pa3paboTKu MeTOMOB Jiedop-
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MPOEKTHPOBAHUH
TEXHOJIOTHYECKIX
IIPOLIECCOB
nehopMaIHOHHOTO
HAHOCTPYKTYPHUPOBAHHUS
00BEMHBIX MaTEPHATIOB.
3. Cnocobamu omeHHBa-
HHUs 3HAYUMOCTH u
NPAaKTUYECKOH MPUroA-
HOCTH TIOJIyYEHHBIX pe-
3yJIbTaTOB.

4. IIpaxkTHueckumu
HaBBIKAMHU
WCTIOTb30BaHUS
COBPEMEHHBIX ITOJX0/I0B
u METOJI0B K
MOJTYYCHUIO,
HCCIIEIOBAHUIO 4§
o0OpaboTke
HAHOCTPYKTYPHBIX
MaTepuaioB B 00BEMeE,
HE00X0IMMOM JUTSI

JanbHeHTIero o0ydeHus
n  mpodeccnoHaIbHON
NeSITEITbHOCTH.

5. HaBblkamMu mnpoekTH-
pOBaHUs IPOLIECCOB Je-
(dhopmarioHHOTO  HAHO-
CTPYKTYpUPOBAHUS c
ydgeToM  oOecriedeHus
JKOJIOTHYECKOH  6e30-
MACHOCTH.

MAaIMOHHOTO HAHOCTPYKTYpPHUPOBaHUS.
5. Ilouck Hay4yHO-TEXHHYECKOH HH(OPMALMU U aHAIIU3 aJITOpUTMa BbIOOpa METOI0B Ae(hOpMaIlMOHHOTO HAHO-
CTPYKTYPUPOBAHHUS ATl TOJYUESHUS U3AEIUHN 3a1aHHON (POPMBI 1 pa3MepoB.

6. [lonck HayyHO-TeXHUYECKOH MH(POpMAIMK U aHAIN3 BPEIHBIX U ONMACHBIX (PaKTOPOB METONIOB AedopMalu-
OHHOT'O HPaHOCTPYKTYpPHUPOBAHUS, OKa3bIBAIOUINX BIMSHUE HA OKPY)KAIOILIYIO CPEAY U 3I0POBBE UEIOBEKA.




CmpykmypH

blll DJIeMeHm

KOMNnemeHyu
u

Inanupyemvie
pe3yibmamyl 00yyeHUs

Oyenounvie cpedcmaa

CmpyxkmypHbiti
91eMeHm
obpazosamenvHol
npOSPAMMUL

3HaThL

MpaBUiIa TEXHUKU 0€30-
MAacHOCTH, TPOU3BOJICT-
BEHHOM caHWTapuu, IO-
’KapHOI 0€30IaCHOCTH U
HOPMBI OXpaHbl TPya

OdopmieHne Ha TPAKTUKY B OT/AEIIE TEXHUIECKOTO O0YICHHUS IPEATIPUSITHSL.

[Toryuenue npomnycka Ha IpeaNpUsITHE

YmeTh

MIPUMEHSATh HABBIKH HC-
[OJIb30BAaHUSL TEXHOJIO-
TUYECKUX OIepaLni,
o0opyIoBaHUs, HOpMa-
THBHBIX MAaTE€pHUaNOB IO
TEXHOJIOTUYECKOW MOJ-
TOTOBKE ITPOU3BOJICTBA,
KadecTBY, CTaHAApTH3a-
oMu W cepTudrKanun
OCHOBHBIX THUIIOB Mare-
pUajoB C y4eToM Iipa-
BUJ TEXHUKHA Oe3omac-
HOCTH, IpPOU3BOJICTBEH-
HOM CaHWTApUH, MOXKap-
HO 0€30macHOCTH U
HOPM OXpaHbl Tpyia

M3ydeHne mpaBuil TEXHUKH 0€30MaCHOCTH.
WHcTpyKTaX M0 TEXHUKE OE30MIaCHOCTH

Bnaners

CIIOCOOHOCTBIO  TTpHIME-
HSITh HaBBIKM KCIIOJIB30-
BaHUS TEXHOJOTHYECKUX
orepauuii, o00opynoBa-
HUS, HOPMATHBHBIX U
METOJIHYECKUX Mare-
pUAJOB MO TEXHOJOIH-
YecKou OJITOTOBKE
MIPOM3BOJICTBA, KAYeCT-
By, CTaHJapTU3alUd U
cepTu(UKanuu  OCHOB-

OdopmieHne Ha MPAKTUKY B OT/IETIE TEXHHYECKOTO O0yUEHHUSI PETPUITHSI.

WHcTpyKTax 1Mo TeXHUKe 6e30MacCHOCTH

IIpon3BoacTBEHHAS —
IIPEeIIUIUIOMHAs
MpaKTHKa
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HBIX THUIIOB MAaTEpHUAJIOB
a TaKKe M3JeIud Ha HUX
OCHOBE

[1K-13 - TOTOBHOCTBIO OLIEHUBATh PUCKH U OMPEEIISATH MEPHI 0 00ECTIEYCHUIO OE30MTACHOCTH TEXHOJIOTHUECKUX MPOIIECCOB

3Hath METOAMYECKHE, HOpMa- | TeopeTuueckuil BOMpPOC:
THBHBIC ¥ PYKOBOASAIIME | 1. Puck Kak KOMMYECTBEHHAs OLeHKa onacHOcTH. OCHOBHBIE TIOJIOXKEHHS TeOpun pricka. KoHmernust mpu-
CTaHAapTbl U JAOKYMEH- | emyeMOro pUCKa.
Thl B O0MACTH TEXHHKH | 2 IMpunImnel obecedeHns 6€30MacHOCTH. METOIBI M CPeICTBA 0OecTIeueHHsT 0€30ITaCHOCTH.
6C3OHaCHOCTVH’ IpOM3-1 3. IpuumHbl OKOOK U HAPYLICHHI! YeloBeKa B IIPoLecce TPY/IA.
BOJCTBCHHOM — CAHWTA-| 4 ITy6p3poncTBEHHAS CPea H yCIOBHS TPYAA.
puH, NOXapHOil Geso- 5. TspKecTh M HANPSHKEHHOCTH TPY/Ia.
ITIaCHOCTHU u OXpaHbI o
Tpyna 6.  OCHOBHBIE IPHYUHBI TOPaKEHHS TENIOBEKA IEKTPHIECKHM TOKOM. JleficTBUE TOKa Ha YellOBEKa.
7.  DakTOpHI, ONPENCISIONINE ACHCTBHE DIEKTPUYECKOTO TOKA HA OPTaHU3M YelIOBEKA
YMeTh o0CyKIaTh CIOCOOBI 3AJIAHUE
3¢ (HEeKTUBHOTO PEIICHUs BamagaNel

B olOiactm B o0nactu
TEeXHUKH OEe30MacHOCTH,
NPOU3BOJICTBEHHOW  ca-
HUTApUH, HOKapHOI
0€30I1aCHOCTH U OXPaHEbI

Tpyaa

[ycTh, urcno paboTarmUX B XUMUUECKON poMbIuieHHOCTH cocTasisieT 300 Toic. uen. ExxeronHo Ha
OPEANPHUIATUIX XUMHUYECKOW MPOMBIIUIEHHOCTH B pe3yJbTaTe HECUACTHBIX CllyyaeB morubaer B cpeaHem 150
yen. OnpenenuTe BEIMYNHY WHAWBUAYAIBLHOTO prcKa. [IpeBbIlIaeT M pacueTHOE 3HAYCHUE BETUUNHY TIPUEM-
JIEMOTO PHCKa JJISl pa3BUTHIX CTPaH.

3amaua Ne2
B naceneHHOM IyHKTE B PE3yNIbTAaTE 3eMIIETPSCEHUs OBLTO paspyrieHo okono 20% 3maHuil U3 KamHs,
MOJTYYMJIM TIOBPEKACHUS cIa00i CTENEHH jKeJ1e300€TOHHBIE U KUPIIUYHBIE CTPOCHHUSL.
Bomnpocsr.
- Ilpeanonoxute CUITy TOTYKOB MPOU3OLICIIETO 3eMIICTPSICEHUSL.
- Kakue ceficMuyeckre BOJTHBI BOZHUKAIOT ITPH 3eMIIETPSICCHUSAX U KAKOBBI UX 0COOEHHOCTH?
- VKaxXuTe MEPOINPHAITHS 10 00eCTIeueHHI0 0E30IIaCHOCTH HACENICHHS BO BPEMs 3eMIICTPSICEHUS
- VkaxuTe NpopuIaKTHUECKHE MEPONPHITUS MO OOecredeHnto 0e30MacHOCTH HaceleHus B ceiicMo-
OITacHbBIX paiOHaX.
- PaccunrtaTh ypoBEeHb pUCKa pa3pyLICHHs KWJIOrO 31aHMs AJIsl JAHHOM MECTHOCTH.

bezomacHocCTh XH3-
HENEATEILHOCTHA
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Bnanets croco0aMu OLEHUBAHUS KomnuiexcHble 3a1anus:

3HAYMMOCTH U TPAKTH- SamarneNel

HICCKOM TIPUTOZTHOCTH B 30 kM OT BaIero NOCTOSHHOTO MECTA KUTEIHCTBA MPOM3OIILIA ABAPH HA XMMUUYECKH ONACHOM 00b-

MOJTYYECHHBIX Pe3yibTa- . o o

ekte. Bo3Hukia yrposa 3apaxenus mozei 1 MectHoctd AXOB (xsopom). Onpeenute mopsiaoK ASHCTBHHA.
TOB B 00JIACTH TEXHUKHU 3 Ne2
o

0e301acHOCTH, POU3- aNaHHCA?

BOJICTBCHHOM CAHHTA- ITo cucreme onosemieruss PCUC ObuT MONy4YeH CUTHAT 00 ONMAcCHOCTH OOIIMPHOTO MOJTOIICHUS Tep-

pum, okapHOi 6e30- PUTOpUM B pailOHE Ballero MpOKMBaHHA. M3 cOOOLICHUS MOHATHO, YTO Balll JIOM MOMAJAET B 30HY MMOATOILIE-

MTACHOCTHU U OXpaHbl Hus. OnpenennTte NOpsSAOK JEVCTBHN B CIIOKHBIIECICS CUTYaIlWH.

Tpyna
3HaTh npaBWia TEXHUKH 0e30-

MACHOCTH, MPOU3BOJCT-

BEHHOH caHHWTapuu, 1o- | M3ydyeHue mpaBui TEXHUKH O0€30MaCHOCTH

YKapHOU 06€30MacHOCTH U

HOPMBI OXpaHbl Tpyia
Ymethb MPUMEHSTh HaBBIKU HC-

MOJIb30BAHUSI  TEXHOJIO-

FHYECKIX oTepari, [IpousBoacTeeHHas -

000pynOBaHus, HOpMa- HpaKTHKa I10 MoJIy-

THBHBIX MAaTEPUAIOB IIO
TEXHOJIOTHYECKOH II0JI-
FOTOBKE IPOU3BOJICTBA,
Ka4ecTBY, CTaHAApTH3a-
oMU W cepTuduKanuu
OCHOBHBEIX THIIOB MaTe-
pUajoB ¢ y4eToM Iipa-
BMJI TEXHUKH Oe3omac-
HOCTH, IPOU3BOJICTBEH-
HOH CaHWUTApUH, MOXKap-
HOM 0Oe30IacHOCTH U
HOPM OXpaHbI Tpyia

O0paboTka u cucreMaTH3alys (PaKTHIECKOro U JIUTEPATyPHOTO MaTepHaa;

Nzydenne MaTepraioB Mo IIAHUPOBAHUIO, TEXHHYECKOMY HOPMHUPOBAHUIO M OpraHU3aIuy Tpyaa B mexe. O3-
HAKOMJICHHE C PabOTOM IMIAHOBO-3KOHOMHYECKON TPYIIBI, ¢ METOJAAMH y4YeTa BBITIONHEHUS TJIaHA OT/IETbHbI-
MH TPOU3BOACTBCHHBIMM Y4YaCTKaMH MW arperaramu. Meponpm{TI/m 10 TMOBBINICHUIO ITPOU3BOJUTCIIBHOCTH
Tpyaa. TeXHUKO-9KOHOMHUYECKHE TIOKA3aTeIIH

YeHHIO Mpodeccro-
HaJIbHBIX YMEHUHU U
ombITa mpodeccuo-
HaJILHOM JIeATeIILHO-
CTH
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Bnagets CIIOCOOHOCTBIO ~ TTPHME-
HSTh HaBBIKU HCIIOJIB30-
BaHUS TEXHOJIOTUYECKIX
omepauuii, o00opynoBa-
HUS, HOPMATHUBHBIX U
W3ydenune mpaBui TEXHUKHA O€30MTaCHOCTH.
METOINIECKIX Mare-
HHCTpyKTa)K 1O TEXHUKE OE30MacHOCTH.
pHANIOB IO TEXHOJOTH- N N
qeCKoi HOArOTOBKE MeTtponorndeckuii KOHTPOJIb BEITYCKaeMOU MpoAyKIuu B 1iexe. OpraHu3anys padoThl OTAeIa TEXHHYECKOTO
POM3BOACTBA,  KAecT KOHTPOJIA. MeTObI KOHTPOJIS TOTOBBIX MeTH30B. OCHOBHBIE BUBI 1e(DEKTOB, MPUINHBI 00Pa30BAHMS, METOIBI
P ’ WX BBISIBJICHUS U MEPOTPUATHS IO UX YCTPAHESHHUIO
By, CTaHAapTH3alMd U
cepTu(UKaUu  OCHOB-
HBIX TUIIOB MaTEpPHAJIOB
a TaKkKe MeTauIon3/ie-
JIM{ HA X OCHOBE
3HaTh Mepbl 1o obecnieuenuto | [Tocemenne NeKIuid U SKCKYPCHA JJ1sl IPAKTUKAHTOB:
0e30macHOCTH TEeXHOJO- | Buj BeIlTyckaeMoli 3aBOJIOM MPOJYKIIUH, HUCTOYHUKY MOJTY4aeMOTr0 HCXOTHOTO MaTepHaia, TOIUINBA, IIEKTPO-
TUYECKHX MPOIIECCOB SHEpruH, BOJOCHAOKEeHUs. TexXHOIornuecKas CBsS3b OCHOBHBIX IPOM3BOJICTBEHHBIX [EXOB. BHYTpH3aBOICKOIM
Tparcnopt. OpraHu3anys yrpaBlieHus 3aBoIoM. [lepcriekTuBEI pa3BUTHS 3aBOJIa M €0 3HAYEHHE ISl HapOJI-
HOT'0 XO3SIIICTBa U JJIsl JAHHOTO MPOMBIIIJIEHHOTO paiioHa
YmMmeTh omlenuBath pucku 10 | Coop marepuana. HabmoaeHusl.
obecnieuenuto Oe3omac- | CocraBneHne, HanucaHue ¥ 0(OPMIICHHE OTYETa 10 IPAKTHUKE:
HOCTH TEXHOIIOTUYECKHX | XapaKTepUCTHKA BBITYCKAEMOU MPOIYKIINH (HOMEHKIIATypa, CEPUIHOCTh, COPTAMEHT BBIITYCKaeMOU MPOJTyK- TIpou3BOACTBEHHAS —
MPOIIECCOB UM, MapKH cTainu). TexHudeckre yCcIoBUs U CTaHAapThl HA BRIITyCKaeMYI0 MPOAYKIHI0. CBsI3b C IPYTUMH Iie- e UTHILIOMHAS
xamu. Cxema ymnpaBieHHs [eXOM. TeXHHKO-3KOHOMHYECKHE IMMOoKazaTenu Iiexa. [lyTu yiydineHus TeXHUKO- P
9KOHOMHYECKHX ToKazateneil. [lepcnekTuBbl pa3BuTusa nexa. [IpuBectu miaH nexa, cxeMy TEXHOJIOTHYECKOTO TIpaKTHKa
nporiecca, OCHOBHBIE OTJICIICHUS 11€Xa, CXEMY IPY30IOTOKOB
Bragets criocobamMu  ompejene- | BolmoHeHne 3anannii 1 paboT Ha KOHKPETHOM pabodeM MecTe.

HUSL Mep 1o olecrede-
HHMIO 0€30IIaCHOCTU TEX-
HOJIOTHYECKHMX  IPOIIEC-
COB

BrinonHeHne HHIMBUAYaIbHBIX 331aHUH MO MPAKTHUKE:

Opranuszanus NpuUeMKH, YUeT, XpaHEHHE U OTIyCK METaula co ckiaga. MapkupoBka. [Ipuemsl pasrpy3ku me-
TaJula U ero ykiaaku. [loaroroska meramuia nepen oOpabOTKOM JaBiIeHHEM. XapaKTepUCTHKA 000pYIOBaHUS
MOTOTOBUTEIHHOTO oTAeseHus. [I[pMeHeHne MexaHu3aui 1 aBTOMaTH3alli{ IIPON3BOICTBEHHBIX MPOIIECCOB
B IOJATrOTOBUTENBHOM oTAeneHnd. CiocoObl 0OHapykeHUsl U yaaneHus aedexkros Ha 3aroroBke. OTOpakoBKa U
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