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Pa6ouas nporpamma cocrapiena Ha ocHoBe ®I"OC BO mo nanpasienuio noarorosku 22.03.02
Merannyprus, yrepxaeHaoro npukazoMm MOuH P® ot 04.12.2015 Ne 1427.

Pa6ouas nporpamma paccMoTpeHa u o106peHa Ha 3acejaHuu Kadepbl TEXHOIOTHH 06paboTKy Ma-
TepranoB 17 cenrsbps 2018 r., mpotoxon Ne 2.
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1 Ilesin ocBOEHMSI AUCHMIIJINHBI

Lenstmu ocBOCHMSI TUCIUTUTHHEI « Teopust 00pabOTKH METAIIOB JaBICHUEM SIBIISTFOTCSI:

- pa3BUTHE Yy CTYJCHTOB JIMYHOCTHBIX KAauyecTB, a Takxke (opmMupoBaHue oduienpodeccuo-
HAJIBHBIX W MPOPECCHOHATBHBIX KOMIIETCHIIMH B COOTBETCTBUU ¢ Tpeboarmsimu I'OC BO
110 HarnpapyieHUI0 noarotToBku 22.03.02 Meramnyprus;

- oOydeHHEe CTYJEHTOB TEOPETUUYECKHUM OCHOBAM PALIMOHAIBLHOIO MOCTPOCHHUS, aHAIIU3a TeX-
HOJIOTUYECKOM MOCIIeIOBATEIbHOCTH B3aMMO/ICHCTBHS IITACTHUYECKH 00pabaThIBaeMOro Teja
¥ MHCTPYMEHTA B OCHOBHBIX Ipolieccax 00paboTku metaiioB AasiaeHueM (OM/I);

- (QopmupoBaHUE y CTYJICHTOB OCHOB 3HaHHMI 3aKOHOMEPHOCTEH U SIBICHHI, COIMPOBOXKIAI0-
X npoueccel OM/I;

- YCBOGHHME CTYIACHTAMHM THUIIOTE3, 3aKOHOB, TEOpUN HJIs ONpPEIENCHUsS HAampsKEHHO-
ne(OPMUPOBAHHOTO COCTOSHUSI, KHHEMAaTUYECKHX U CHUJIOBBIX XapaKTEPUCTUK IMPOIIECCOB
OM/;

- oOpeTeHHE HABBIKOB U YMEHHS Ha OCHOBE IMOJIYYCHHBIX 3HAHWUN OMUCHIBATH U aHAIU3UPO-
BaTh HaNpsHKEHHO-I(POPMUPOBAHHOE COCTOSHUE, KHHEMATUYECKUE U CUIIOBBIE XapaKTepu-
CTUKH B PAa3JIMUHBIX TEXHOJIOTHYECKuX mpoieccax OM/I.

2 MecTo IMCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI IIPOrpaMMbl
MOAr0TOBKH OaKajaBpa

Hucuumnnuna «Teopus oOpabOTKH METaUIOB JABJICHHEM) BXOJIUT B BapUATUBHYIO YacTh
Osioka 1 oOpa3oBaTeabHON MPOTpaMMBI 1O HAMPABJICHUIO MOATOTOBKM OakanaBpoB 22.03.02 Me-
Tamtyprus, npoduib «O0paboTka METAIJIOB U CIUIABOB JaBiIeHUEM (IIPOKATHOE MPOU3BOJICTBO)».
JIJist u3y4eHus TUCIMIUIMHBI He0OXOIUMBI 3HAHUS, YMEHUS U BJIAJCHUS, CHOPMUPOBAHHBIC
B pe3yabTaTe U3yYEHUS CIEAYIOIUX TUCIUTUINH:
- MaTeMaTHuKa,
- (usuka;
- MaTepHallOBEICHUE;
- XUMHUSL.
3HaHWS, YMEHUS W BIIAJCHHS, MOJYUYECHHBIC NPH WU3YYCHUU JAHHON TUCIUIUIMHBI OYIyT
HEOOXOIUMBI TIPH TATbHEUIIIEM U3yUYEeHUH TUCIUTUIIHH:
- TEXHOJIOTMH MPOU3BOJICTBA COPTOBOIO MIPOKATA;
- TEXHOJIOTHH MPOU3BOACTBA JUCTOBOTO MPOKATa,
- TEXHOJIOTHHU TIYOOKOU mepepaboTKH METAIIOB;
- MPOU3BOJCTBEHHAsS - MPAKTUKA IO MOIYYCHHIO MPOPECCUOHANBHBIX YMEHHUI U OMbITA MPO-
(dheccroHaNbHOM eITeIbHOCTH;
- MPOU3BOJCTBEHHAS -TEXHOJIOTUYECKAs MPAKTHUKA;
- TMOATOTOBKA K C/laye U cjaya ToCyJapCTBEHHOI0 IK3aMeHa.

3 Komnerenuuu odyuyawumerocs, opmupyembie B pe3yJbTaTe OCBOCHUS AHCUUIIMHBI

U IUIAHUpYeMble Pe3yJbTaThbl 00y4eHHs

B pesynbrare ocBOoeHMsI AUCIUTUIMHBI «Teopusi 00pabOTKH METAIIOB JaBJICHUEM) 00ydYa-
IOLIUICS TOJDKEH 001a/1aTh CIEAYIONUMHU KOMIIETCHIIUSMU:

CrpyKTypHBIi
HJIEMEHT [Inanupyemble pe3yabTaThl 00yUeHHs
KOMIETEHIIUU

[TK-3 roTOBHOCTB UCTOIB30BaTh (PU3UKO-MAaTEeMAaTHUECKUH anmapart Jjsl pelieHus 3a/1a4, BO3HUKa-
IOLIMX B X0JI€ MPO(ECCHOHAIBHON AEATEIbHOCTU

3HaTh — METOJbI pacueTa HampsHKEHHO-IePOPMUPOBAHHOTO COCTOSIHUSI, KHHEMAaTH4e-
CKHUX M CHJIOBBIX XapaKTepUCTUK mporeccoB OM/JI.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3yabTaThl O0y4eHUS

YMeTs

COCTaBIISITh MATEMAaTUYECKOE OMHCAHME /ISl pacdera jaedopmariuii, CKopo-
credl nedopmaruii, HaANPSOKCHWH, KUHEMATHYECKUX XapaKTEPHUCTHK JIBHIKE-
HUS MeTajllla 1 MHCTPYMEHTA, CHJIOBBIX MTapaMeTPOB /I Pa3IMUHbIX TIPOLIec-
coB OM/I;

OIICHUBATH MPABUILHOCTh MCIIOJIb30BAHMS TUIIOTE3, NOMYIICHUA MTPU COCTAB-
JICHUW MaTeMaTHYEeCKOTO ONMUCAHUS;, PACCUMTHIBATh JiepopMaluu u HampsHKe-
HUS, IPOTHO3 pa3pylieHusi B mporeccax oOpabOTKHM METAJUIOB JaBIICHUEM,
CWJIBI, pabOTy W MOIIHOCTh IUIACTHYECKON nedopManuu ¢ MPUMEHEHHEM
OBM.

Bnanets

HaBBbIKAMH CaAMOCTOATCIIBHO HpI/IO6peTaTB, yCBaI/IBaTB n HpI/IMeHSITB 3HAHUA
JJI1 aHAJIn3a U O6’LHCHCHI/I5{ 3aKOHOMepHOCTeI71 I[e(i)OpMI/IPOBaHI/IH METalia,
KMHCMAaTUKHN OBUXKXCHUA MCTAJlJIa ! I/IHCTp}’MeHTa, BO3HUKHOBCHUA U
pacnpeaciiCHusd Harpy30K B o4are I[e(l)OpMaI_II/II/I B PA3JIMYHBIX IIpoHeccax
OMJI.

OITK-4 roToBHOCTb COYETATh TEOPHUIO U MPAKTUKY AJIsl PELICHUS] MH)KEHEPHbIX 3a/1a4

3HaTh

— OCHOBHBIE 3aKOHOMEPHOCTH U SIBJICHHSI B oyare Aedopmaiuu B Mporeccax
OMJ;
— OCHOBHBIE XapaKTEPUCTUKU MHCTPYMEHTA JyIsl peanusanuu nporeccoB OMJI.

YmMmern

BbIOMpaTh MapaMeTpbl MHCTPYMEHTA JUIs peaju3alliy 3aJaHHOTO Ipoliecca
OM/I;

aHAJIM3UPOBATh TEeXHOJIOrHueckue mporeccsl OMJ ¢ 1enpro moucka OnTu-
MaJIbHBIX MTapaMEeTPOB MPOIecca U BEIOOpa HAMITYYIIIET0 000pyA0BaHUS.

BrmaneTs

METOJIlaMH aHAJIN3a TEXHOJOTMYECKHUX IPOLIECCOB U UX BIUSHUS HA KAYECTBO
MOJTy4aeMbIX U3JETUH;
YMEHHEM aHAJIU3UPOBATH TEXHOJOTHYECKHE PEKUMBI.




4 Cmpykmypa u codepiicanue OuCyUnIUHbL

OO011ast TPYI0EMKOCTh AUCIUILIAHBI COCTaBIsACT 8 3adYeTHBIX eauHull 288 akaj. 4acoB, B TOM YHCIIC:
- KOHTaKkTHas pabora — 149,8 akan. yacos:

— aynurtopHas — 144 akan. 4acos;

— BHeayauTOpHas — 5,8 aka. 4acoB

— camocTosTenbHas padora — 102,5 akan. yacos;

— MOATrOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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1. ®uznueckas mpupoa MIACTHYECKON 5 6 | 4/2 | 2/1 5 CaMOCTOSITEIIbHOE U3yUeHHE OIIK-4 —
epopmaruu €OHOM U Hay4YHOU JIUTepary- 38
Aeopman i i paty nabopatopHas pabora Nel, Y
PBI, IOJITOTOBKA K J1abopaTop- IIK-3 —
MPOBEPKa WHANBHTYaTbHBIX
HO-TIPaKTUYECKOMY 3aHATHIO, saammi 3y6
BBITTOJIHEHHUE MTPAKTUIECKUX
palor (permieHue 3a1a4)
2. BHemrHee TpeHHE U HEPaBHOMEPHOCTh | 5 4 | 4/2 | 21 8 CaMOCTOSITENIbHOE U3yUeHUE OIlIK-4 —
nedopmanuu yueOHOI U Hay4yHOI uTepary- | KOHTpojibHas padora Nel, |3y6
PBI, IOJITOTOBKA K JTabopatop- | Jaboparopras padorta No2 |[7K-3 —
HO-IIPAKTUYECKOMY 3aHSATHIO 3y6
3. ®opmomsmenenue u popmoodpazosa- | 5 3 | 4/1 |2/0,5 7 CaMOCTOATEIILHOE U3YUCHHUE OIIK-4 —
HHE. yeOHOW U Hay4yHOU JINTEpaTy- 36
Y Y1 pary nabopatopHast paborta Ne3 4
PBI, IOATOTOBKA K JIAOOpaTop- I1IK-3 -
HO-TIPAKTUYECKOMY 3aHSATHIO 3y8
4. CBoiicTBOOOpazoBaHME U CBOMCTBOU3- | 5 3 | 41 |2/0,5 8 CaMOCTOSITEJIBHOE U3yUEHUE OIIK-4 —
MEHEHUE y4eOHOM W HAy4YHOU JIUTEpaTy- | KOHTposbHas padota Ne2, |3y6
pBI, IOATOTOBKA K JJabopaTop- | JaboparopHas pabora Ne4 |[7K-3 —
HO-TIPAaKTUYECKOMY 3aHSATHIO 3y6
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5. AHanUTHYECKHE U SKCTIEPUMEHTAITb- 5 5 | 4/2 |2/0,5 11  |camocTosTENBHOE U3yUYCHHE CeMHHAp-THCKyCCHS OIIK-4 —
. . )
HBIC METO/IbI OTpEICIICHHUS ):(ei(bopMpr— y4eOHO 1 Hay4YHOH JTUTEepaTy- naopatopras pabora Nes, 3y6
IOUINX YCHIIMK M HANPSDKEHUH B TIpoLiec- PBI, IOATOTOBKA K JIAOOpaTop- IIK-3 -
MIPOBEPKA WHANBUTYaTbHBIX
cax OM/I. [TnacTuyHOCTH ¥ pa3pylIeHHEe HO-TIPAKTUYECKOMY 3aHSTHIO, saamHii 3y6
BBINTOJIHEHUE MTPAKTUYECKUX
pabor (perieHue 3a1a4)
6. [IpeccoBanme MeTaLIOB 5 3 | 4/2 |2/05 7,7  |caMOCTOSITEIbHOE H3YUCHUE OIIK-4 —
yueOHOI U Hay4HOIl uTepary- | nabopatopHas pabora Neb, |3y6
PBI, IOATOTOBKA K JJAOOpaTOp- | MpOBEpKa WHAMBUIYANbHBIX |[TK-3 —
HO-TIPAKTUYECKOMY 3aHSTHIO, 3aJaHui, 3y6
BBITIOJIHEHHE MPAKTHYECKUX KOHTpOJIbHas pabota No3
palor (perieHue 3a1a4)
HToro 3a cemectp 5 | 24 [24/10| 12/4 | 46,7 3ayer
1.Ilpokarka u ee pa3sHOBUAHOCTH 6 2 - - 5,8 |camocTosITeNbHOE H3yUeHUE Kontponbuas padora Nel  |OIIK-4 —
yueOHOW 1 HayYHOU JUTEepaTy- 38
pBI, MOATOTOBKA K JJabopaTop- I1IK-3 -
HO-TIPaKTUYECKOMY 3aHSTHIO, 3y6
BBITIOJTHEHUE MTPAKTHUECKIX
palor (perieHue 3a1a4)
2.0yar nedopmany npu Npo1oJbsHON 2 | 6/2 | 6/2 10  |camocTosTEnbHOE U3yUYCHHE Konrponsnas padora Nel, |OITK-4 —
MPOKATKe y4ueOHOM 1 HayuHOU yuTepatry- |KomrnekcHas maboparop- |3)6
PBI, MOATOTOBKA K JJabopaTop- |Has paboTa, IIK-3 -
HO-TIPaKTHYECKOMY 3aHSTHIO, 3y6
BBINOJIHEHUE MTPAKTUYECKUX
pabort (pemenne 3aaa4)
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3.YcnoBue 3axBaTa MeTaIa BAJIKAMU U 6 | 4 | 6/2 | 4]2 10  |camocrostensHOe M3yuenne  |KonrpombHas pabora Ne2, |OIIK-4 —
0COOEHHOCTH KOHTAKTHOTO TPSHHUS TIPU yueOHOI 1 Hay4HOI uTepary- |KoMmriuiekcHas taboparop- |3v6
MIPOKATKE pBI, IOATOTOBKA K JIabopaTop- |Has paboTa, 1IK-3 —
HO-TIPaKTUYECKOMY 3aHSTHIO, 3y
BBIITOJTHEHUE MTPAKTHUECKIX
pabor (perieHue 3a1a4)
4 Kunematuka mpo10JIbHOM MPOKATKH 6 4 | 8/4 | 42 10  |caMocTOsATENHHOE U3YUCHUE KonTponbras padora Ne3, |OIIK-4 —
yueOHOI 1 Hay4HOI uTepary- |KoMriuiekcHas taboparop- |3v6
pBI, IOATOTOBKA K JJabopaTop- |Has pabora IIK-3 -
HO-TIPaKTUYECKOMY 3aHSTHIO, 3y
BBIITOJTHEHUE MTPAKTHUECKIX
palor (perieHue 3a1a4)
5.ledopMuUpOBaHHOE COCTOSIHHE U yIIH- | 6 4 | 8/4 | 42 10  |caMocTOsATENHHOE U3YUCHUE KonTponbras padora Ned, |OIIK-4 —
PEHUE MpH TIPOKATKE y4eOHOU 1 HaydHOU nuTepary- |KoMruiekcHas mabopaTtop- |3v6
pBI, IOATOTOBKA K JTabopaTop- |Has pabdora ITK-3 -
HO-TIPAKTHYECKOMY 3aHSTHIO, 3y6
BBIMTOJTHEHUE MTPAKTHUECKIX
palor (perieHue 3a1a4)
6.DHEpProcuiIoBhIE MapaMeTphl MPOKATKU | 6 4 | 8/4 | 6/2 10  |camocTosiTeNbHOE U3YUCHUE KonTponbnas pabota Ne5, |OIIK-4 —
yueOHo 1 HayyHOU nuTepaTy- |KomiekcHas nabopatop- |3y6
pBI, IOATOTOBKA K JJabopaTop- |Has pabora IIK-3 -
HO-TIPAKTUYECKOMY 3aHATHIO, 3)8
BBITIOJTHEHUE MTPAKTHUECKIX
pabort (pemenne 3aaa4)
Hroro 3a cemectp 6 | 24 |36/16|24/10(55,8 Kypcosasi padora,
JK3aMeH
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HToro mo xucuMmnIvHe 5,6 | 48 |60/26|36/14(102,5

W — B ToM uucIte, 9ackl, OTBEACHHBIC HA pab0OTy B MHTEPAKTHBHOU (hopMe.




5 O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

C nenpro peanu3anuy KOMIIETEHTHOCTHOTO MOAX0/a, a Takke (JOPMUPOBAHMS M PA3BUTHUS
po¢eCCHOHATIBHBIX HAaBBIKOB O0YYAIOIIUXCS PEATU3YIOTCS CIEAYIOLIME CPEACTBA, CIIOCOObI M Op-
TaHU3allMOHHBIC MCPONIPUATHA:

- U3y4YCHHE TEOPETHUYECKOr0 MaTepuasla JUCHUILIMHBI Ha JEKLIUAX C UCIOIb30BAaHUEM KOM-
MNBIOTCPHBIX TGXHOHOFHﬁ;

- CaMOCTOSITEIIBHOE U3YYEHHE TEOPETUYECKOTr0 MaTepuasa JUCLUILUIMHBL C UCIIOJIb30BAHUEM
METOAMYECKHX Pa3paboToK, CrIeUaIbHON y4eOHOM U HAYYHOW JIUTEPATYPHI;

- (hopMupoBaHHE U pa3BUTHE NMPO(YECCHOHAIBHBIX HABBIKOB OOYYalOIIMXCSl HA MpakKTH4e-
CKHUX 3aHATUAX.

B u310%keHUM JIEKIIMOHHOIO MaTepuana U IpU MPOBEIECHUU MPAKTUYECKUX 3aHATHH Npen-
noJjraractcsa nepexon OT pCrnpoaAyYKTUBHBIX METOJ0OB O6y‘ICHI/ISI K 4aCTHYHO-IIOMCKOBBIM U HCCICAO-
BaTEJIbCKUM METOJlaM, Pa3BUBAIOILUM JIOTUYECKOE, TEOPETUYECKOE MBILUICHHE, YMEHUE apryMeH-
TUPOBATh U OTCTaUBaTh COOCTBEHHOE MMOHUMaHKEe Borpoca. C 3TOM 11eJIbi0 BO3MOXKHO HCII0JIb30Ba-
HUE METOJIOB IBPUCTHUUECKUX BOIPOCOB U OpIIHCTOPMUHTA (MO3TOBOM aTakH).

CamocrosTenbHas padoTa CTyIEHTOB JOJDKHA OBITH HAIpaBiIeHA Ha 3aKPEIUIEHUE TEOPETH-
YeCKOro MaTepualla, U3J0XKEHHOr0 IpernojaBaTeieM, Ha MpopaboTKy TeM, OTBEJCHHBIX Ha CaMo-
CTOATEIbHOE U3yYEHHUE, Ha TIOJTOTOBKY K JIAOOPATOPHBIM 3aHATHUSAM, IOJTOTOBKY K UTOIOBOM aTTe-
CTaLUH.

B Xoae 3aHATHHN mnpeamnogara€rcda MCIOJb30BaAHUEC KOMIIJICKCA MHHOBAILIMOHHBIX MCTOIAOB
aKTUBHOI'O O0Y4YeHHUs CTYACHTOB, BKIIIOYAOIETO B ceOsL:

- co3maHuMe TPOOJEMHBIX CHTyallMd C TIOKa3aTeNbHBIM pPEUICHHEM MPOOIEeMBI
IIpenoaaBareieM;

- CaMOCTOSITEJIbHYKO TIOMCKOBYIO JIEATENbHOCTh B PEIIEHUU Y4YEOHBIX MpobiieM,
HaIpPAaBIIIEMYIO PENOIaBATEIEM;

- CaMOCTOATEIbHOE pPELIeHUE MPOOJIEM CTYyI€HTaMU 10T KOHTPOJIEM IIPEToAaBaTes;

-MCIIOJIb30BaHUE TEXHOJOIMU MPOEKTHOro OOy4YeHMsI ¢ OopraHM3anueil oOpa3oBaTeNbHOTO
Ipolecca B COOTBETCTBUU € AJITOPUTMOM MTO3TAITHOTO peIIeHUs TPoOIEeMHON 3a1auu.

Peanu3anuss MHHOBAllMOHHBIX METOAOB OOy4YeHHMsS BO3MOXKHA C HCHOJIb30BAHUEM
CJIEIYIOIINX IPUEMOB:

- HWHCTPYKTaX CTYJIEHTOB IO COCTaBJIEHUIO TaONHIl, cXeM, I'padUKOB C MpPOBEIECHUEM
MOCJIETYIOLIETO UX aHAJIN3a;

- IPUMEHEHUE PEKOMEHJAIUN 110 COCTaBJICHUIO TE3UCOB U KOHCIIEKTOB I10 IIPOYUTAHHOMY
Marepuany;

- PacKphITHE NIPENOJABATENIEM IPUYMH U XapaKTepa Hey1ad, BCTPEYAIOIINXCS IPY PEIICHUN
npo0Jem;

- IGMOHCTpaIHs aTbTePHATUBHBIX MTOJIXO0B K PELICHNI0 KOHKPETHON MPOOIeMBlI;

- dHaJIW3 NNOJTYUYCHHBIX PE3YJIbTATOB U OTBICKAHHUEC I'PAHUL UX ITPUMCEHHUMOCTH,

- CTIOJIb30BAHUE 33/1aHUH JUISI CAMOCTOSATEILHOM PabOThI ¢ M30BITOYHBIMH JAHHBIMU.

Kpowme toro, B nporiecce 00y4eHUs! JIEKIIMHU MPOXOAIT KaK B TPAIUIIMOHHON GopMme, TaK U B
dopme JNEeKIMI-KOHCYNIbTAIMH, TJe TEOPEeTUYECKH MaTepuall 3apaHee BbIIAeTCs CTYICHTaM JUIs
CaMOCTOSITENIbHOTO U3YY€HUs, IS MOATOTOBKH BOIIPOCOB JIEKTOpY. TakuM o0pa3om, JieK1us Mpo-
XOJHUT I10 TUILY BOIIPOCHI-OTBETHI-IUCKYCCHS.

Hcnonp3ytoTcss Takxke HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJO-
T'UU, TAKUE KaK JICKIUA-BU3yalu3anus. B Xxo1e 3ToH JIEKIUKU U3JI0KEHUE COJEpKaHUA COIIPOBOXKIA-
€TCs MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIIeTCs B X0/1€ MPAKTUYECKUX WM JTabOpaTOpHBIX paboT, Ha
KOTOPBIX BBINOJHAKOTCS T'PYNIOBBIE WIM WHAMBUAYAJIbHBIE 3aJaHUs MO NpoiaeHHOW Teme. IIpu
MMPOBCACHNUUN TaKHUX 3aHATHI HCIOJIB3YCTCSA MCETOJ KOHTCKCTHOI'O OGY‘-IGHI/ISI, KOTOpBIﬁ IIO3BOJIACT
YCBOHUTH MaTEpHaJ IIyTEM BBIABICHUS CBA3ECH MEXKAY KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHUEM.



B kauecTBe MHTEPAKTUBHBIX METO/IOB UCIIONB3YETCs YueOHasi TUCKYCCHUs, TPEICTaBIISIONIAs
co0oii O6ecery, B X0/1e KOTOPOM MPOUCXOAUT 0OMEH B3TJISAaAMHU 110 KOHKPETHOU mpoOieme. JlaHHbII
METOJI MCIIOJIb3YETCS MPU COOECEOBAHUAX TI0 OOCYKIACHUIO MTOTOB BBIMOJIHEHHS JIA00OPATOPHBIX
pabor.

Tak ke HCIOJIb3YeTCsl CEMHHAP-UCKYCCHSI 10 3apaHee MOArOTOBJICHHBIM TEMaM.

CamocrosTenbHas padoTa CTyI€HTOB CTUMYJIUPYET CTYJICHTOB K CAMOCTOSITEILHON Mpopa-
0O0TKEe TeM B IPOIECCe BBITOIHEHHUS KOHTPOJIBHOM paboThI, B MpoIlecce MOArOTOBKH K JIabopaTop-
HBIM pabOTaM U UTOTOBO aTTECTAIHH.

6 Y4eOHO-MeTOqHYECKOE 0OOecIIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroIIMXCs

AynutopHas caMOCTOsITeNIbHAsE paboTa CTYJCHTOB Ha MPAKTHUYECKUX U JIa0OpATOPHBIX 3aHS-
TUSX OCYIIECTBIISIETCS MO/ KOHTPOJEM TPEIoAaBareis B BUAC PEIICHUS 3a/lad U 0OCYXKIICHUS pe-
3yJIbTATOB, MOJTYYSHHBIX B MOATPYIIAaX MPH BBHITOIHEHUH JIA0OPATOPHBIX padoT.

BneaynuropHas camocrosiTenbHas padoTa CTYACHTOB OCYIIECTBIISECTCS B BUJIE TTOJITOTOBKHU K
71a00paTOPHBIM U MPAKTUUYECKUM 3aHITHIM, IMOATOTOBKE K CEMUHAPY-AUCKYCCUU, KOHCTIEKTHPOBA-
HUS C TPOPA0OTKOM JICKIIMOHHOTO MaTepuaia, BBIMOJHEHUS WHIUBUYATbHBIX 3a/IaHUM C KOHCYIIb-
TalUsMU TPEroaaBaTess.

5 cemecmp

Ilepeuenv nadopamophvlx pabom no oucuyunIuHe

HHcTpyKTax 10 TeXHUKe 6e30nmacHocTH B taboparopuun OM/I.

Ne 1. 3akoH HaMMEHbILIETO CONPOTUBIICHUS.

O3HakoOMJIEHHE C HPOSIBIEHUEM 3aKOHAa HAMMEHBIIEr0 CONPOTHUBICHHUS U IPABUIOM
HauMeHbIIero nepuMerpa. MzyueHne coOOTHOLIEHUS MEXAY MPOJ0JIbHON U IonepeyHoi aedopma-
LUSMU [IPU PA3JIMYHBIX BUIaX 00pab0OTKM METAJIOB JIaBJI€HUEM (0CaIKe, TPOKATKE).

Ne 2. HepaBHOMEpHOCTH JleopManvy MpH MPOKATKE.

N3yueHne 3aKOHOMEPHOCTH pachpejeieHus AegopMaiuil mpu MpokaTke; BIUSHHS Mapa-
METPOB HECOOTBETCTBUS (POPMbI MHCTPYMEHTA U Ae(POPMHUPYEMOro Tela Ha BEIUYMHY M 3HAK J0-
MIOJIHUTENIBHBIX HAIPSDKEHUN M Ka4eCTBO MPOKaTa.

Ne 3. YcnoBue mocrostacTBa 006beMa ¥ KO GUIMEHTH AeopMarim.

VYcioBre NocTosHCTBAa 00bEMa MO3BOJISIET CBSI3aTh pa3Mephl Teja /10 M Mociie TIACTHYECKON
nedopMaluu U YCTAaHOBUTH PsJ 3aBUCUMOCTEN Mexay KodpduiueHtamu nedopmannii, xapakre-
PU3YIOLIMMHU CTeTIeHb (OPMOU3MEHEHHUS.

Ne 4 TTpeccoBanue nopouIKOBBIX MaTepuanoB. MccnenoBanue nmpeccyemMocTu.

W3y4eHne yrioTHAEMOCTH METAJNINYECKUX MOPOLIKOB KaK OJTHOM M3 OCHOBHBIX XapaKTEpH-
cTHK npeccyemocTu. OnpeneneHne 1aBaeHUs MPECCOBAHUS B 3aBUCMMOCTH OT MaTepuaia Mopolll-
Ka, OTHOCUTEJIbHOM MJIOTHOCTHU U TEXHOJIOTMUECKUX I1apaMETPOB MPOIIECCA TPECCOBAHUS.

Ne 5. Tpenue npu 06pab0OTKe METAIOB JIaBICHUEM.

N3yueHne BIUSHUS yCIOBUN TPEHUS HAa KOHTAKTHOM MOBEPXHOCTH Ha M3MEHEHHUe (hOpMbI
nedopMUpyeMoro Tejaa U Ha BeJIMUKMHY Kod(dduinenTa TpeHusl.

No6 IlpeccoBanue merana.

N3yuenune mporecca npeccoBanusi Metasuia. MccnenoBanne BIusHUAS CTENEHU JTePOpMaIUN
Ha YCUJIME ITPECCOBAHUS.

Temamuxa npakmu4eckux 3auAmMuUi no 0ucuunﬂune

1. OmpeneneHrie OCHOBHBIX IMapaMETPOB MPOIIECcca CKOMBKEHUS B PEIIETKAX PA3TUYHOTO THIIA.

2. OrmpezaeneHue COMPOTUBICHUS MeTallla MpHU ropsiuelt JedopManuu METOJOM TepMOMEXaHu4de-
CKUX KO3 (PHUIIUEHTOB.

AHaIUTUYECKOE ONpEIETICHUE SHEPrOCUIIOBBIX apameTpoB mporeccoB OM/I.

KpuBbie ynpouHeHust mpu pacTskeHud U cxaTtuu. [locTpoeHre KpUBOMl yIIpOUHEHHUsI 110 METO-
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24.

ook owdE

nuke [1lopmana.
OcBoeHHE MHKEHEPHOTO METOJa pacueTa KOHTaKTHbIX Hamnpspkenuit npu OMJI. [loctpoenue
3IIOP pacHpeesICHUs HAIPSKEHUN IIPU OCAJIKE MOJIOCHI.

Tembl 1151 ceMHHAPa-TUCKYCCHH

SIBeHue CBEPXIIACTUYHOCTH.

Hcnonb30BaHue METAIIIOB U CIIIABOB C YJIBTPAMEIKO3EPHUCTON CTPYKTYPOH.

BnusiHue TeMmnepaTypHO-CKOPOCTHBIX YCJIOBHUM Ha IOJy4aeMble CBOWMCTBA METAJUIOB M CIUIA-
BOB.

Bonpoch! Kk py0eKHBIM KOHTPOJISIM 110 AU CHUIIJIMHE

Koumponvnas paboma Nel

Kpucrannnueckoe CTpoeHHE METAJIOB.
BzaumopeiicTBue u nepeMeneHre JUCIOKALIHMA.
[Tnactuueckas nedopmanyst MOHOKpHUCTaLIA.
MexaHu3Mbl IIaCTUYECKON feopMaliuy MeTajia.
MexaHu3Mbl 00pa30BaHMs JUCTOKAIUHI.
MexaHn3MBbl TOPMOKEHUS TUCIOKALUH.
@DakTophl, BIMUAIOIINE HA IUIACTUYECKUE CBOWCTBA METAJUIOB: XMMHUUYECKUN COCTaB, MUKPO- U
MaKpOCTPYKTYpa, (a30BbIil COCTAaB, CKOPOCTH JIe(hOPMAIIHH.
Crioco0b! ynpouHEeHHsI MeTaslIa.
[TnacTrueckas nedopmaryst MOJTUKPUCTAILIA.
Haxnen u oTAbIX MeTajuia ¢ O3ULUNA TEOPUU TUCITOKALIHUH.
[TonuroHuzamus u peKpUCTAIUIM3ALNS C TTO3UIIMI TEOPUH JUCTOKALIHIA.
@dakTopbl, BAUSIOIIME HA IJIACTUYECKHE CBOWCTBA METAJUIOB: OKpY»KaroIias cpeaa, IpoOHOCTb
nedopMaluu, MexaHudeckas cxema JieopMalnu.
Buner tpenus npu OM/I.
Ponb cun tpenus B nporeccax OMJI.
Buzpl cMa3ok u TpeOoBaHMS K HUM.
Buast cmazok. Lenu ncnonszoBanus cmazok npu OM/I.
@DakTOpBl, BAUAIOIIUE HA BETUYNHY KOHTAKTHOTO TPEHUS.
3aKOoH JOTIOHUTEBHBIX HanpsbkeHui. [IpogemMoncTpupoBarth ero JeiicTBie Ha IpUMepe.
HepasnomepHocTts aedopmarun B OM/] 3a cueT HeOTHOPOTHOCTH CBOMCTB J1e(OpMHUPYEMOTO
MeTajuia
Hepasnomepnocts nedgopmanun B OM/I 3a cueT HecooTBETCTBUS (POPMbI HHCTPYMEHTA U Jie-
dbopmupyemMoro Tena
Hepasnomepnocts nedopmannu B OM/] 3a c4eT CHil KOHTAaKTHOTO TPEHUSL.
OcoOenHoctu BHenHero TpeHus npu OMJI.
DKcrepUMeHTaIbHbIE METO/IbI OnpeieNieHus Ko GUIEeHTa TPEHHsI: METO/] IPOI0JILHOTO yIila
3axBaTa MeTajula IPU MPOKaTKe.
DKcrepUMEeHTabHbIE METOBI ONpeieeHusl KOdQPHUIMEeHTa TPEHHUS: METO]I KOHYCHBIX O0IKOB
IIPU OCAJIKE.
Konumponvnaa paboma N2

XonoaHas cBapka Kak crnocod ¢popmoodpazoanust nmpu OM/I.
Cgapka B3pbIBOM Kak crioco0 ¢hopmoodpazoanus mpu OMJI.
dopmMo0oOpazoBaHrE METOJIOM TOpsYei CBAPKU JaBICHUEM.
[TokazaTenmu popmounsmenenus mpu OM/I.

YcnoBue mocTOSHCTBA 0O0BbEMA.

®opmMo0OpazoBaHrE METOIOM IIPECCOBAHUS U CIIEKAHUS TIOPOLLIKOB.
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VYcnoBue nocrosiHCTBa 00beMa. [ 'unep6ona M.M.I1aBnoga.

VYcnosue HauMmeHsblIero conpoTusienus npu OM/I.

9. [TIlousTue «cBOMCTBOM3MEHEHUE». MeTObl M3MEHEHUSI CBOMCTB B Ipoliecce MIaCTHUECKOH Jie-
dbopmarum.

10. OOxkaTka ¥ BBIMT&XKMBAaHUE KaK CIIOCOOBI MOBEPXHOCTHOM TtacTuaeckont nedopmartuu (ITITI).

11. poGectpyiiHas 06paboTka Kak criocod MOBEpXHOCTHOM mtactuueckoit negopmanuu (IIT1).

12. JIpeccupoBka METaIOB KaK cIOcO0 CBOMCTBOU3MEHEHHS.

13. Amnenwne [THII (rmmacTHYHOCTH, HABEIEHHAS MPEBPAILICHUEM ).

14. SIBneHue CBEPXIJIACTUYHOCTH.

15. Tlonsitue «cBoiicTBOOOpa3zoBaHUe». MeToIbl 00pa30BaHUsI CBOMCTB B MPOIECCE TIACTUICCKOM
nedopmaruu.

16. Temnast nedopmanus Kak ciocod CBOHCTBOOOpa30BaHUsI.

©o

Koumponvnasa paboma Ne3

1. Jlmarpammbl TUIACTHYHOCTH JIJIsl pacueTa Kod(pUIMEeHTa UCIIOb30BaHMS 3araca IIaCTHYHOCTH

no metony B.JI. Konmmoroposa.

YacTHble ciydan yCIIOBMS IUIACTUYHOCTH MaTepHaa.

IToxazarenu U METOJIbI OLIEHKHU IUIACTUYHOCTH METAJUIOB.

BnusiHre Mmexanudeckoil cxembl qedopMannu Ha yeuine AeopMUpOBaHUS U TUTACTHYHOCTb.

CymHocTs peHoMeHonornyeckoi Teopuu paspymenus B.JI. Konmoroposa.

VYcnosue mnactuyHoctu ['ydepa — Museca — ['enku.

Kuneruka npouecca nedpopmaiiy U pazpylieHus. I paHndHbIe YCIOBUS IIACTHYECKOTO COCTO-

SHHS METaJLIA.

8. VYcioBus o0pa3oBaHUS pa3IMYHBIX BAapUAHTOB S0P HOPMAJbHBIX M KacaTeJIbHBIX HallpshKe-
HUU IIPU OCAJIKE.

9. Cyrtb MeTOa pereHust MPUOIMKEHHBIX YPaBHEHUH paBHOBECHUS U YCIOBUS MIACTUYHOCTH.

10. MUKpPOCTPYKTYpPHBIA METO/ UCCIICAOBAHMS JIOKATBHBIX HATPSKCHUH.

11. TenzomeTpuyeckuit MeTo B uccaenoBanuu aedopmanumii mpu OM/I.

12. Onpenenenue HanpsHKEHHO-IEPOPMHUPOBAHHOTO COCTOSIHUS METaJlIa H3MEPEHHEM TBEPOCTH.

13. Hcnonb3oBanue MyapoBoro 3¢gdexra B ucciae10BaHUM NIPOrnOOB MOBEPXHOCTH MeTalla.

14. Ucnonb3oBanue myaposoro 3¢dexra B OM/] MeTo10M HaHECEHHS pacTpPOB.

15. OcobeHHOCTH METOA0B Hccael0BaHusA: (OTOYIPYTroCcTH, (GOTOMIACTUYHOCTH, ONTHYECKU YyB-
CTBUTEJIbHBIX MOKPBITUH.

16. SBnenus mossipu3alMy U ABOHHOTO JydenpenomieHus. [Ipuniun paboTsl mpocTeniero mos-
pHUcKora.

17. WccnenoBaHue MpOLECCOB MIACTHUECKOT0 (POPMOM3MEHEHUS C TIOMOIIbIO KOOPAMHATHON CeT-
KU (IO3TanHBIA METOJT M1 METOJ1 TEUECHHUS).

18. HccnenoBaHue MpoIEecCOB MIACTHYECKOTO (HOPMOU3MEHEHUS € TIOMOIIbIO KOOPAMHATHON CeT-
KH (METOJ] KOHEYHBIX Je(opMariuii).

Noakown

Hnousuodyanvuvie 3a0anusn

Hnoueuoyanvnoe 3aoanue Nel

Knaccudukamnms nporeccoB 00pabOTKH METAIOB JaBJICHUEM.

ANTOPUTM BBHITIOTHEHUS IPUBEJCH B METOAMYECKUX YKA3aHUSIX |
[emmyposa, H. I'. Knaccuduxarus kak METOI MOUCKA TEXHUIECKOTO perieHus. Pacuer naBneHus
MeTaJula Ha UHCTPYMEHT B mpoueccax OM/J] : yuebnoe nocobue / H. I'. Hlemmryposa, C. A. Jle-
BaHnoBckuil, M. M. Jlorppaxmanosa ; MI'TVY. - Marautoropck : MI'TY, 2013. - 1 a5eKTpoH. OmT.
JIACK. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/112120
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Hnoueuodyanvnoe 3aoanue Ne2

Bri6path MexaHuueckoe 000pya0BaHUE, HEOOXOIUMOE ISl OCAIKH IOJIOCH! 3aJaHHBIX pa3-
MepoB. s pacuera naBieHHUs MeTaJllla HA MHCTPYMEHT MCIOJIb30BaTh METOJI COBMECTHOTO pelie-
HUS TPUOJMKEHHBIX YPAaBHEHHH PaBHOBECHUS W YPaBHEHHUS IJIACTUYHOCTU. [locTpouTh pe3yinbTu-
pYIOIIME 3MIOPBI pacipeiesieHuss HOPMAIbHBIX M KacaTeIbHbIX HANPSXKEHWW HAa KOHTAKTHOM I0-
BEPXHOCTH MeTajla ¢ WHCTPYMEHTOM; BBITIOJIHUTh aHAJIW3 3aBUCHMOCTH TPOTSIKEHHOCTH 30H
CKOJIB)KEHUS, TOPMOXKCHHSI U TIPHIUTAHUS OT K0d()PHIMEHTa KOHTAKTHOTO TPEHUS U TeOMETpUYe-
CKHX TIapaMeTpOB OCakKMBaeMOH moJiockl. CONMpOTHURICHHE MeTaula JaedopMalid paccuyuTaTh 1o
meroauke JI.B. AHOperoka M METOJOM TEPMOMEXaHMYECKHX KOA(P(UIMEHTOB MO rpadukaMm u
00001eHHbIM hopmynam. Crenarb BHIBOJBI.

3amanue, coaep:KaHue, MOPSI0K BBITTOJIHEHHS, TEOPETUYECKOe 000CHOBAHUE PaOdOTHI CM. B
Meroanueckux ykazanusax: Illemmryposa H.I'., Yukumes JI.H. Mcnosb30BaHne MHXEHEPHOTO Me-
TOJla pacueTa KOHTaKTHBIX HapspKeHUH npu ocaake: Metoaud. ykas. — Marauroropek: ['OY BIIO
«MI'TY», 2008. — 36 c.

6 cemecTp

Ilepeuens nabopamophsvix pabom no oucuyuniune

WNHcTpykTax mo TexHuke 6e3omacHocTH B Jabopatopun OM/I ¢ yueToM ocoOGeHHOCTel uc-
CJIeTOBaHMsI Mpoliecca IPOKATKHU.

KommnnekcHas nabopatopHas pabota (J1abopaTopHblii mpakTuKyM) «lccieroBaHre OCHOBHBIX
3aKOHOMEPHOCTEH MPOI0JIbHON NMPOKAaTKKW». BeIMonHgeTcs A1 yriiyOJIeHNs U 3aKperyIeHus 3HaHuM,
IIPAKTUYECKUX HABBIKOB, @ TAKXKE OBJIAJIEHUS METOJUKON U TEXHUKOW SKCIIEPUMEHTAIBHOTO U3y4e-
HUSl TPOJIOJIBHOM MPOKATKU KaK Pa3HOBUAHOCTH TEXHOJOTHYECKHX MpPOIeccCOB 00pabOTKU MeTall-
J0B JaBieHHEM. Llenp uccienoBanus - SKCIEPUMEHTAIBHOE U3yYEHUE 3aKOHOMEPHOCTEN 3axBaTa
Y YCTAaHOBMBIIETOCS Ipoliecca MPoA0IbHON MPOKATKH, a TaKKe CPAaBHEHUE PE3YJIbTaTOB SKCIEpHU-
MEHTOB C MU3BECTHBIMH TEOPETUUYECKUMHU IOJIOKEHUAMH T€OpHUH NpokaTku. Ilo pesynpraram koM-
MJIEKCHOTO DKCIIEPUMEHTA, KOTOPBIM MPOU3BOAUTCS B yueOHOU s1aboparopuu OMJ] Ha nmaGopa-
TOPHOM IIPOKaTHOM CTaHE, OCHAILEHHOM ammapaTypou i1 U3MEPEHMs yCUIIUS NPOKATKU, BBINOJ-
HSIOTCSA:

- pacyeT W aHaJIM3 XapaKTEPUCTHK (OpMOU3MEHEHMs (3aKperyieHHe 3HAaHUH U HAaBBIKOB pac-
YyeTa XapaKTepUCTUK (DOPMOUZMEHEHUS MPH MPOJIOJIbHOM MPOKAaTKe; CpaBHEHUE OCOOEHHO-
CTel 0TOOpaKeHUsI U3MEHEHUS Pa3MEpPOB MPOKATHIBAEMOT0 MeTaJlla pa3IMyHbIMU XapaKTe-
pUCTHKaMU (OPMOU3MEHEHHS);

- pacyeT W aHaJM3 MapamMeTpoB ouara aedopmaiuu (3aKkperieHue 3HaHu| 1 HaBBIKOB pacyera
XapaKTepUCTHK odara jaedopmanuu Mmpu MPOJOJIbHOM NMpOKATKE MO pe3ysbTaTaM BbIIOJ-
HEHHBIX 3KCIIEPUMEHTOB);

- H3y4YeHHE ONEPEKEHUS M KOHTAKTHOIO TPEHUs (3aKperieHue 3HaHUN M HaBBIKOB DKCIEpU-
MEHTAJIBHOTO OIpeNeNeHusl KodPPHUIMEeHTa TPEeHHUs NPHU 3aXBaTe U YCTAaHOBMBIIEMCS IPO-
1ecce MPOJAOIbHON MPOKATKH; 3aKpeIUIeHHe 3HAHUM M HaBBIKOB HKCIIEPUMEHTAJIbHOTO
OIPEEIICHUS U pacyeTa ONEPEKEHUS IPU MPOJOJIBHOM NIPOKATKE; BBIABICHUE U CPAaBHEHHE
C TEOPETUYECKUMHU MOJIOKEHUSIMU 3aBUCHUMOCTH OIEPEKEHUs OT pa3IUYHbIX (PaKTOPOB
IIPOKATKH);

- W3y4YeHHE yHIMpEeHMs (3aKpeIUIeHHe 3HaHUI U HaBBIKOB SKCIEPUMEHTAIBHOIO ONpEAEICHUs
U pacueTa YIIMpPEHUs NpHU MPOJOJBbHOM IPOKATKE; BBISIBICHWE U CPAaBHEHHUE C TEOpPETHYE-
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23.
24.
25.
26.
217.
28.

CKHUMH TOJIOKEHUSMHU 3aBUCUMOCTH YIIUPEHHS OT Pa3IUYHbIX (PAKTOPOB MPOKATKH)

- U3YyYCHHE BIMSHHS YCIOBHUM Mpoliecca Ha YCWIIME MPOKATKU (3aKperieHne 3HaHUW U HaBbl-

KOB U3MEPEHMs U pacueTa YCUJIUS MPOAOJIbHONU MPOKATKH; BBISBICHUE U CPABHEHUE C TEO-
PETUYECKUMHU MOJOKEHUSIMU 3aBUCUMOCTEN HANPsHKEHUS TEKYYECTH, CPEIHEr0 KOHTAaKTHO-
r'O JaBJICHUS U YCUJIUS MPOKATKU OT Pa3IMYHBIX (PaKTOPOB MpoIlecca).

Temamuka npaKkmuu4ecKux 3aHAMUIL NO Oucuunﬂune

PacueT nmapameTrpoB ovara eopMalnvy Ipu JUCTOBOM U COPTOBON IPOKATKeE.

Pacuer koaddunrenTa TpeHHs U OLEHKA yCIOBUN 3axXBaTa IPH JIMCTOBOM M COPTOBOW MPOKAT-
Ke.

Pacuer BBITSKKH ITOJIOCHI IIPY 33JAHHOM PEXUME IIPOLIECCOB JTUCTOBOW M COPTOBOM ITPOKATKH
OnpezneneHue CKOPOCTH BAJIKOB JJIs1 00ecrieueH sl 3aJaHHOH CKOPOCTHU I1OJIOCHI ITPH JIUCTOBOM
Y COPTOBOM IIPOKATKE.

Pacder u ouleHMBaHKE PHEPrOCUIIOBBIX N1aAPAMETPOB rOPAYEH MPOKATKU JIUCTOB.

Pacuer n oneHMBaHuEe SHEPrOCWIOBBIX I1APAMETPOB MPHU COPTOBOM IIPOKATKE B JABYXBAJIIKOBOM
Kamope

Pacuer u olleHMBaHKE SHEPTOCUIIOBBIX IIAPAMETPOB XOJIOJHOU MPOKATKH IOJIOC.

Bonpoch! Kk py0ekHBIM KOHTPOJISIM 110 AUCHUILJIMHE

Konumponvnas paboma Nel

OTnuuue npoKaTku OT Apyrux crnocobos OMJ]

IIpononbHas npokaTka

[Tonepeunas mpokarka

ITonepedyHO-BUHTOBAs MTPOKATKa

[TpokaTka Ha rimankoi Oouke

[Tpokarka B kanuOpax

CBobosHas 1 HecBOOO IHAsI TPOKATKA

HenpeppiBHas npokaTka u ee 0COOEHHOCTH

CummeTpuydHasi 1 HECUMMETPHUYHAs MPOKaTKa

IIpokaTka ¢ mepeMEeHHBIM 3a30pOM MEXAY BaJTKAMHU

IIpoctoit mpouecc NpOKaTKu

[TonsiTve 0 reomeTpuueckoM ouare aedpopManuu

JlnmMHa KOHTAaKTHOM MOBEPXHOCTHU

JlnnHa reomeTpuyeckoro oyara aedopmanuu

VYron 3axBara

Cpennuie 3HaY€HUS TOJIIUHBI U MIUPUHBI TOJIOCKHI B o4are aedopmanuu
BricoTa ouara negopmanuu 1 ee BIUSHUE Ha IPOLIECC MPOKATKH

[Mupuna Gpopmsl ouara gedopMaliuy U €€ BIUSHUE HA MTPOLIECC MPOKATKU
dakTudeckuii oyar aedopmaruu

BHeKkOHTaKkTHas BBICOTHAS YTSKKA 33THETO KOHIIA MOJIOCHI

['nnoresa )KeCTKUX KOHIIOB (TJIOCKUX CEYECHUN)

@daxTuyeckas ¢popMa JMHUHM KOHTAKTa U TEOpeTHYeckas cxema odara AeQopMaiiu ¢ y4eToM
CIUTIOLIMBAHUS BAJIKOB

BennuuHa paananbHOro CKaTUs BajlKa

JnuHa odara gedopmMaiiui ¢ y4eToM CILUTIOIIMBAaHUS Ballka

VYron 3axBara ¢ y4€TOM CIUTIONIMBAHUS BAJIKa

[TonHbIN yroy KOHTAKTa U PAIMYC AYTH KOHTAKTA C YUE€TOM CIUTIOIIMBAHUS BaJIKa
MuHrManbHast TONIIHMHA TOJIO0CHI

Pacuer mioniaan KOHTaKTa MpU IPOKATKE MOJIOCHI MPSAMOYTOJIBHOIO CEYEHUsT B LIMJIMHIpPUYE-
CKHX BaJIKax
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29.
30.

31.
32.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

BOoo~NoOGRWDNE

12.
13.
14.
15.

0.

XapaKTepHbIE pa3Mephl CEUYSHUH TTOJIOCHI B KanuoOpa

Pacuer miomany KoHTaKTa IpU MPOKATKE B KaauOpax METOJAOM HMHTEIPUPOBAHUS YPaBHEHHUS
MOBEPXHOCTU KOHTAKTa

Pacuer IJIomaan KOHTaKTa IIpru NpPpOKATKE B KaHI/I6an MCTOAO0M HpHBeﬂeHHOﬁ ITIOJIOCHI

Pacuer muioniaay KOHTakTa Npu MPOKAaTKe B KAIMOpax METOAOM COOTBETCTBEHHOM MOJIOCHI

Koumponvnasa paooma Ne 2

. @azpr npounecca IMMpoOKaTKu. OcobenHoct YCTAaHOBUBILECTOCS IIpoLECCa

VYcIiioBHE MOCTOSIHCTBA CEKYHAHOTO 00beMa

EctecTBeHHBIN 3aXBaT NPSAMOYTOJIBHOM IIOJIOCHI TJIaIKUMHU

EcrecTBeHHBIH 3axBaT B KanuOpax MpH NepBOHAYAILHOM KOHTAKTE MO BEPTHKAIBHOW OCH Ka-
aubpa

EctecTBeHHbI 3aXBaT B KaJlmOpax Mpu NepBOHA4YaIbHOM KOHTAKTe M0 CTEKaM Kauopa
O060011eHHOE yCII0BHE HAYAIbHOTO 3aXBaTa

IIpuHynuTENBHBIN 3aXBaT

Cxema cuil IpH yCTaHOBUBLIEMCSI ITpoOLiECCe

VYpaBHeHHE paBHOBECHS MOJIOCHI U BEIMYMHA HEUTPAJIbHOTO YIja MpU YCTAHOBUBLIEMCS MpO-
ecce

MakcuManbHbIi BO3MOXKHBIN YTOJI 3aXBaTa IIPU YCTAaHOBUBILIEMCSI IIPOLIECCe

YcnoBue npokaTku 0e3 mpoOyKCOBKH BaJKOB I10 110JIOCE

OcoOeHHOCTH pacnipeiesIeHUs] CUJI TPEHUS 10 yre KOHTAaKTa

CymHocTh K03 duiiuenTa TpeHust Mpyu MpoKaTKe

Onpenenenne ko3 unnenTa TpeHns: METOIOM MaKCUMAaJIbHOTO yIJia 3aXBaTa
Onpenenenue k03pPuLIMeHTa TPEHUS METOIOM IIPEEIBHOTO 00XKaTUs

Ornpenenenne ko3P duimeHTa TPEHUSI METOIOM OTIEPEIKEHUS

CootHomenus K03(pGUINEHTOB TPEHUs ITPH 3aXBaTe U YCTAHOBUBILIEMCS IpoLiecce
3aKOHBI TPEHUs, IPUMEHSIEMbIE B TEOPUU MPOKATKU

[Toxazarens cuin TpeHus

Bnusinue matepuana mosiocsl Ha KO3(QQUIMEHT TPEHUS

BausiHue mMatepuana u COCTOSHUS TOBEPXHOCTH BAJIKOB Ha KO3 (DUIIUEHT TPpEeHUs
BnusiHue TeXHOJIOrMYECKUX CMa30K Ha KOA(Q(UIIMEHT TPEHUS

BausiHue Temmeparypsl IpOKaTKH Ha KO3 GUIUEHT TpeHus

Bnusinue ckopocTH npokaTku Ha K03 (PUIIMEHT TpeHus

Konumponvnas paboma Ne 3

OrnepexxeHue 1 ero UACHTUGUKAITHS.

CooTHolIIeHHE MEXITY CKOPOCTSIMH BaJIKOB U MOJIOCHI B oyare jieopMaiiu
HekoTtopsle 3aBUCMMOCTH JJIs pacdeTa HEUTPaJIbHOTO yria.

Onenka npuMmeHumocTH Gopmyn Dkenynnaa-Ilasnosa u @aiinGepra.

IIpenenbl ”3BMEHEHNST HEMTPAIBHOIO yIila IPH MPOCTOM IPOLECCE MPOKATKU.
MexaHu3Mbl U3MEHEHUS HEUTPAJIBHOTO YIJIA IIPU IIPOCTOM IPOLECCE IPOKATKH.
HeliTpanbHblil yroi Kak perysasTop mnporecca NpoKaTKu

Teoperuueckoe onpeaeaeHUe ONEePEeKEHHs IPU MPOKATKE Ha IIIaJKoi OouKe.
BnnsHMe Ha onepexeHre THaMeTpa Bajka.

Bnusaue o0xatust Ha onepeskeHue.

BinsHMe HATSHDKEHMS Ha ONEepeKeHUeE.

BiistHue TONIIMHBI ITOJI0CHI HAa ONIEPEKECHUE.

SIBneHne npuIMnaHus NpU IPOKATKE.

CooTHOIIEHHE MEXy CKOPOCTSMH BAJIKOB U TI0JIOCHI IPY HAJIMYMH 30HBI IPUIIUIIAHUS.
Bnusiaue npununanus Ha GopMy KPUTHUECKOTO CEUEHHUSL.
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Konumponvnas paboma Ne 4

OcHoBHast MexaHUYecKast cxema jgeopMaIiy Mpyu MpoKaTKe

JlonosHUTEbHbIE HAPSHKEHUS U TpaHC(HOPMALUS CXEMbl HAIIPSHKEHHOI'O COCTOSIHUS
Oco0eHHOCTH TPO/IOJIFHOTO ABMKEHHS METallIa B HU3KOM odare aedopmanuu
OcobeHHOCTH pacnpeeseHHsl TPOA0IbHOTO HAPSXKEHUs. B HU3KOM odare Je(opmanun
Oco0GeHHOCTH TPOIOJIHOTO ABMKEHHSI METaJlIa B BBICOKOM ovare jeopMariu
Oco6eHHOCTH IPOI0JIBHOIO HANPSKEHUS B BBICOKOM oyare JieopmManuu

dopma MOoNepeyHoro CEYSHHs IMOJIOCHI MOCTe MPOKATKYA MPU PAa3IUYHOM BBICOTE Oouara je-
dbopmarium.

VYimpenue u ero 3HaueHue Ui TEXHOJIOTHH MPOKATKU

Buael ymupenust

CocraBisitonye yiupeHus

PacueTHas BenMuMHA yIIUPEHUS

Bnusiaue o0xartus Ha ymmpeHue

BnusiHue nuamerpa BaJkoB Ha yUIMPEHHE

BrnusiHre MCXOIHOW IIMPUHBI MTOJOCHI HA YIIUPEHUE

Bnusinue mupunel ouara aedopmManuu Ha yimvpeHue

BnusiHre BHEIIHUX 30H HA YIIUPEHHUE

Bnusinue ko3 dunmenra TpeHus Ha ymupeHue

BnustHre ckopocTH MPOKATKH Ha YIIUPEHUS

BausiHue XxuMcocTaBa cTaiy Ha yIIMpeHue

Bnusiaue HaTsDKEHMS M TIOATIOpa HA yIIHUpPEHHE

Bausinue npoGHOCTH JedopManiuy Ha yIIUpEeHUe

VY4er BBIHYKACHHOTO YIIUPEHUS TP JIUCTOBOW MPOKATKE

Konumponvnas paboma Ne 5

OHEeprocuiioBble apaMeTPhl B CUCTEME «BAJIKU-T10JIOCA

Harpyska Ha nBuraTens NpuBoia 4epe3 HIECTEPEHHYIO KIIETh

VYcunue npokaTku U cpe/iHee KOHTaKTHOE JaBJICHUE

CBs3b ycuIMsI IPOKATKH M CPETHEr0 KOHTAKTHOT'O JaBJICHMS C KOHTAKTHBIMM HampsyKEeHUs-
MU

KoHTakTHBIE HANIPSKEHUS IIPU ITPOKATKE

BapuanTs! pacnipeneneHuss HOpMaJIbHbIX KOHTAKTHBIX HANPSKEHUH

OCOGEHHOCTH pacrpe/ieIeHNs KOHTAKTHBIX HaNpsikeHuit mpu (X/hep = > 5

OcoGeHHOCTH pacTpe/ieIeHHs KOHTAKTHBIX HANpsKeHuit mpu (X/ep =25

OcoOeHHOCTH  pacrpefefieHus KOHTAKTHBIX — HANpsHKeHUH — TpU le/hep = 0,5...2

Lo/ Ry < 0,5

u

. DnemMeHTapHbI 00beM oyara AegopMaiui U BO3IeHCTBUS HA HETO
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[TpomonbHBIE CHITBL, TPUIIOKEHHBIE K JIEMEHTY odara aedopmanuu
Huddepennmanbaoe ypaBHEHHE paBHOBECHS dJIEMEHTA ovara jedopMariu

Pemenne nugdepeHnnanbHOro ypaBHeHUs paBHOBECHS dJIEMEHTa ovara jaedopMariu
VpaBuenne Kapmana

Pacuetnas cxema u njonymenus A.U. Llennkosa

['pannunble ycnoBus /Ui pemieHus ypaBHeHus: Kapmana

VYpaBHeHHs KOHTaKTHBIX AaBieHuid mo A.U. IlenukoBy

Bnusaue koaduunenTa TpeHus Ha KOHTAaKTHOE JaBJICHHUE

Bnusinue 06:xaTus Ha KOHTAKTHOE JaBJICHHUE

BnusiHue nuamerpa BaJKOB HAa KOHTAKTHOE JaBJICHUE
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21.
22.
23.
24.
25.
26.
217.
28.
29.

30.

31.
32.
33.
34.

Bnusinue 3aHero HaTsKeHHsI HA KOHTaKTHOE JaBJICHUE

BnusiHue nepenHero HaTs)KEHUs! Ha KOHTAKTHOE JIaBJICHUE

CoBMecTHOE BIUSHUE MEPEAHET0 U 3a/IHEr0 HATSKEHUS HAa KOHTAKTHOE J1aBJICHUE
CrpykTypa popMyIisl 1Jis pacyera CpeHEro KOHTAaKTHOTO AaBICHHS

BnusiHust MpuHBI MOJIOCH! HA CpeIHEe KOHTAKTHOE JIaBJICHHE

BiusiHue BHENIHMX 30H HA CpeJHEE KOHTAKTHOE J1aBJICHUE

Bnusinue HaTsbKeHUs Ha cpeiHee KOHTAKTHOE JTaBJICHHE

BiusiHre KOHTaKTHOTO TPEHUSI HAa CPEIHEE KOHTAKTHOE JAaBJICHUS

OcoOeHHOCTH pacyeTa CpeAHEero KOHTAaKTHOTO JABJIEHUS M YCUJIMS XOJOJHOM JIMCTOBOM
MIPOKATKU

OcoOenHoctu pacuera Ko3(pPUIMeHTa HAMPSKEHHOTO COCTOSHUSA MPU MPOKATKE B Kanuo-
pax

MomeHT aegopmaiii Kak MOMEHT CHJI KOHTAaKTHOTO TPEHUS

MowmeHT nedopMaIuu Kak MOMEHT YCHITUS TIPOKATKH

3aKOHOMEPHOCTH U3MeHeHHsI koddduiinenTa miedya

MoOMEHT TPOKaTKU C HATSHKEHUEM
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7 OneHo4YHbIe CPeACTBA 1JIsl POBEAeHUS IPOMEKYTOYHOM aTTeCTAllUH
a) IlinannpyemMble pe3yabTaTbl 00Y4eHHsI H OLICHOYHbIE CPeICTBA I IPOBEACHHUS POMEKYTOYHOM aTTeCTALNM:

CtpyKTypHBII
JJIEMEHT
KOMIETEHIINU

[Tnanupyemsble pe3ynbTaThl 00ydeHHUS

O1neHOYHBIC CpEACTBA

I1K-3 roTOBHOCTbH UCTOIB30BATh (PU3MKO-MATEMAaTHUYECKUI anmapar JJis pelieHus 3a/1a4, BO3HUKAIOIINX B X07e MPo(heCCHOHATLHON IeATEIIbHOCTH

3HaTh

1.

METO/Ibl pacyeTa HalpsKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSI METaJ-
J1a, KHHEMAaTHYECKUX U CUJIOBBIX XapaK-
TepucTuk npomeccos OMJI.

5 cemecmp
Ilepeuenv meopemuueckux 6onpocoeé K 3auemy:
1. BausiHMe MeXaHMUYECKOW CXeMBbl Ae(opManui Ha IUIACTUYHOCTH JePOPMHUPYEMOTO
MeTajuIa.
2. OxapakTepusyiTe ycioBUs 00pa30BaHUs PA3IMYHBIX BApPUAHTOB DITIOP KOHTAKTHBIX
HanpspDKeHUH mpu ocajnke (0T KakuxX (aKTOpOB M KakK 3aBUCUT HPOTSDKEHHOCTb 30H
CKOJIbJKEHUS, TOPMOYKEHUS U NPHIIAIIAHUA?).
3. deHomeHosoruyeckas teopus paspyuieHus metamuia no B.JI. Konmoroposy. [luna-
rpaMMa IUIaCTUYHOCTH.
4. DkcnepuMeHTalIbHbIE METOJbI MCCIEeI0BAHUS HAIPSKEHHO-1e()OPMUPOBAHHOIO CO-
CTOsIHUA MeTaia B nporeccax OMJI.
5. MHxeHepHbIl METOJ ONpeseieHNs KOHTAaKTHBIX HaNpsOKEHUH MPH OCaKe IMOJIOCHI
HEOTPaHWYEHHOW JIJTUHBI.
6. DHepreTuueckoe yciIoBHE ITACTHUYHOCTH.
7. BnusHue MeXaHMYECKOM cxeMbl nedopMaliuu Ha ycrine 1eopMupoBaHus METaLIa.
8. Oco0eHHOCTH METOJI0B MCCieoBaHus: (OTOYNPYrocTH, (OTOMIACTUYHOCTH, ONTHU-
YECKHU YyBCTBUTEIIbHBIX MOKPBITUH.
9. Oxapaxkrepusyiite crieayronme (akTopbl, BIUAIONIME Ha IJIACTUYECKHE CBOHCTBA
METAJIJIOB: XUMUYECKUH COCTaB, MUKPO- U MAKPOCTPYKTYpa, (pa30Bblil COCTAB.
10. dakTopsbl, BAUAIOMINE HA BEIUYMHY KOHTAKTHOT'O TPEHHMS.
11. Tlpocnenute KUHETUKY TIpoliecca 1eOopMUPOBaHUS U pa3pyIICHUs MeTasIa.
12. Onpenenenus HampsKEHHO-AEPOPMHUPOBAHHOTO COCTOSIHUS METOJIOM H3MEpEHUs
TBEP/IOCTH.
13. Crioco6b! ynpouHeHHs MeTaslIa.
14. OxapakTtepusyiite GopMooOpa3oBaHHE METAJUIMYECKOTO MOPOIIKA METOJIOM IIPECCO-
BaHUS U CIIEKaHUS.

6 cemecmp




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OrneHOYHBIC CPEACTBA

Ilepeuenv meopemuueckux 60npocos K IK3ameny:
1.T'eomeTrpudeckuii ouar nedopmanuu 1 ero napamerpsl (I1MHa KOHTaKTHOW MOBEpX-
HocTH. JlnuHa reomerpudeckoro oudara aedopmanuu. Yron 3axsara. CpeaHue 3Haue-
HUS TOJILMHBI U LOIMPUHBI IOJIOCH B o4are Aedopmanuu. XapakTepUCTHKH (OPMBI
ouara JiehopMaryn)
2.'eomerpust ouara aedopManuu ¢ y4eToM CIUIOLIMBaHMUA BajikoB (DakTuyeckas
¢dopma nMMHUU KOHTaKTa. TeopeTnyeckas cxema odara JeopMalHu C y4eTOM CILTIO-
LIMBaHUsA BaJKoB. BenuunHa paguansHOro cxarus Bajika. JinuHa ouara nedopmanuu ¢
YUYETOM CIUIIOIIMBAHUSA BalKa. YTOJI 3aXBaTa C y4eTOM CIUIIOIIMBaHUs Bajnka. [Ipobie-
Ma IJIaCTUYECKOI0 00KaTH MOJIOCHI IPH XOJI0JHOM MPOKATKe)
3.IInomans koHTaKTHON MOBepxHOCTH (Pacder momany KOHTAaKTa MpU MPOKATKe I0-
JIOCBHI IPSIMOYTOJIBHOTO C€YEHHs B LMJIMHJIPUYECKUX BajKax. MeTosa npuBeaeHHON Mo-
J0ckl. MeTo1 COOTBETCTBEHHOM IOJIOCHI)
4.Pacyer onepexeHHs U ero U3MEHEHHE B CBSI3U ¢ ycioBusMH npokatku (Teoperuue-
CKO€ OIIpEJICTICHUE ONEpPEeKEHUsI IIPU MPOKATKE Ha Iiaakoi Oouke. BiusHue Ha ome-
pexeHHne TuaMeTpa Bajka. BinsHue o6xaTus Ha onepekeHue. BiusiHue HaTsHKeHUs Ha
ornepexeHue. SBnenne npuinnanus npu npokarke. COOTHOIIEHUE MEXY CKOPOCTSIMU
BaJKOB U TOJIOCHI IIPH HAJIMYMU 30HBI MpUIHUNaHus. BausHue npununanus Ha ¢dopmy
KPUTHUYECKOI'O CEUEHNs)
Teopernueckoe onpeneneHne cBOOOJHOTO yIIMPEHUS
5.IlonsiTHE 00 PHEPrOCUIIOBBIX MapaMeTpax MPOKAaTKU (DHEProcuioBbIE MapaMeTphbl B
CUCTEME «BAJKU-TIOJOCa». Harpyska Ha aBuratrens NpHUBOAA YEpe3 IIECTEPEHHYIO
KIIETh)
6. Ycunue nmpokaTku U cpepHee KoHTakTHoe naieHue (IIoHsaTHs 00 yCHiImu mpoKaTku
U CpPEHEM KOHTAKTHOM JAaBiieHUU. CBsI3b yCUIIMS MPOKAaTKH U CPEIHEr0 KOHTaKTHOTO
JTaBJICHUS C KOHTAaKTHBIMU HaIPSDKEHUSIMU )
7.Pacuer cpeaHero KOHTakTHOro AaBiieHHs (PakTOpbl KOHTAKTHOTO JaBieHus. Bims-
HUS IIMPHUHBI MOJIOCHI Ha CpeHEe KOHTAaKTHOE JaBiieHue. BinsHue BHEIIHUX 30H Ha
CpeHEee KOHTAaKTHOE JaBlieHUE. BiMsHUe HaTsDKEHUs Ha CpeHee KOHTAKTHOE JIaBJie-
Hue. BiusiHie KOHTaKTHOTO TPEHHUs Ha cpellHee KOHTakTHoe JaBieHus. OcoOeHHOCTH
pacuera CpeJHEro KOHTAKTHOI'O JABJIICHHUS M YCHIIUS XOJOAHOW JIMCTOBOM IMPOKATKH.
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CtpyKTypHBII

JJIEMEHT [Inanupyemble pe3ysbTaThl 00yYeHUs OueHoYHBIE Cpe/ICTBA
KOMITCTCHIHH
Ocobennoctu pacuera K03 (HUIMEHTa HANPSHKEHHOTO COCTOSHUS MPU MPOKAaTKe B Ka-
nbpax)
8. Pacuer momenTa npokatku (MoMeHT aedopMariii Kak MOMEHT CHJI KOH-
TaKTHOTO TpeHHs. MOMEHT nedopMaryu Kak MOMEHT YCHJIMS IPOKATKU. 3aKOHO-
MEpPHOCTH U3MeHEHHs K03 duimenTa miedya. MOMEHT POKATKHU C HATSHKCHHEM).
YmMeTb COCTaBJISTh MaTEMaTHYECKOE ONHMCaHHE 5 cemecmp
s pacuera aedopmanuii, ckopocreit | Ilpumephvie npakmuueckue 3a0anus:
nedopmanuii, HanpsHKEHUH, kKuHeMatu- (1. 3anummre ypaBHEHHE IUIACTUYHOCTH MeTajula JUIs YCIOBUH JMHEHHOTO Hamps-

YECKUX XAPAKTCPUCTHK JBHKCHUS Me-
Tajsla ¥ UHCTPYMEHTA, CHJIOBBIX Mapa-
METPOB JUIsl PA3JIMYHBIX IPOIECCOB
OMJ;

OIICHUBATh IMPABUIBHOCTh HCIIOJIH30Ba-
HUSl TUIOTE3, JAOMYIIEHUN MPU COCTaB-
JICHUHM MaTeMaTHYeCKOTO OTMCAHHSI,
JIeNIaTh MPOTHO3 pa3pyIIeHHs B MPoIliec-
cax 00pabOTKH METAJIJIOB JIaBJIICHUEM;
paccuuThiBaTh AedopMallid U Hamps-
JKEHUS, CHJIBI, PabOTy W MOIIHOCTh
IIacTUYECKOW nedopmanuu ¢ mpume-
HeHuem DBM.

KEHHOI'O0 COCTOSIHUS, IJIOCKOTO HANpSKEHHOTO COCTOSIHUSI, 0OBEMHOI'O HAIPSHKEHHOTO
COCTOSIHUSI.
2.  BeIpa3uTe TpaHUYHBIE YCIOBHS IUIACTUYECKOTO COCTOSIHHS METala 4epe3 COOT-
HOILLIEHHUE CKOPOCTEH pa3BUTHS U 3aI€YMBAHUS MUKPOAE(EKTOB.
3. 3anummute U nosicHuTe GOPMYIY Ui ONpPEAETICHUS CONPOTUBIICHHS METalIa Iuia-
CTHYeCKOHU aedopMaii METO0M TEPMOMEXaHNYECKUX KO PUIIEHTOB.
4.  3anumwure ypaBHEHUS CBSI3U MEXIY HANpPsHKEHUSAMU U JedopManusMu 1 obiia-
CTH yNpyro# nedopmanuu, aias 06JacTy IIacTHUECKon Aedopmaru.
5.  3anuimure ypaBHEHHS CBSI3U MEXKIY HANpsOKEHUSMU M aedopManusaMu ajs obuia-
CTH ympyro# nedopmanuu, s 06JacT ynpyroi aedopMarui.
6.  3anummTe ypaBHEHHS CBSI3M MEXAY HANPSKECHUSIMU U AeGopManusmMu s o0ia-
CTH ymnpyro# nedopmanuu, aias 06JacTy yrnpyro-miacTudeckoi aedopMariui.

6 cemecTp
Ilpumepnvie npakmuueckue 3a0anus 014 IK3amMeHa
1. 3anumure U 00OCHYITE yCIOBHE €CTECTBEHHOIO HayalbHOro 3axsara (EctecTBen-
HBIM 3aXBaT MPSAMOYTIOJIbHOW IOJIOCH IVIAJKUMH BalKkaMu. ECTECTBEHHBIN 3axBaT B Ka-
nuOpax Mpu NepBOHAYATLHOM KOHTAKTE [0 BEPTUKAIBbHOM ocu KainubOpa. O6ob1meHHoe
YCIIOBUE HAYAJILHOT'O 3aXBaTa)
2. 3anmmute U 00OCHYHTE yCIIOBHE 3axBaTa MpU ycTaHOBHBIIEMcs mporecce (Cxema
CWJI IIpM YCTAHOBMBIIEMCS IIpoliecce. YpaBHEHHE PaBHOBECHs IOJOCHI M BEIWYMHA
HEUTPAIBHOrO yria. MakCHMalbHBI BO3MOJKHBIM yroJl 3aXBaTa IPU yCTAHOBHBILIEMCS
mpoiiecce)
3. 3ammmmute U 000CHYWHTE COOTHONIEHHE CKOPOCTEH METaJUla W BAJIKOB B Pa3IIMYHBIX
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OrneHOYHBIC CPEACTBA

3oHax ouara nedopmaiuu (Onepexxkenue u ero uacHTudukanus. COOTHOIICHHE MEXITY
CKOPOCTSIMH BAJIKOB U MOJIOCHI B 04are Aeopmariim)

4. Beeaure nuddepeHmaibHoe ypaBHEHUE HOPMATbHBIX KOHTAKTHBIX HAMPsKEHUN
(OnemenTapHblii 00beM ouara nedopmanuu U BO3JEHCTBUS Ha Hero. [IpoponbHble cu-
JBI, TIPUJIOKEHHBIE K 3JeMeHTy ouara jaedopmarmu. Juddepennmansaoe ypaBHEeHHE
paBHOBecHs dlieMeHTa ouara aedopmanuu. Pemenne nuddepeHnanisHOro ypaBHEeHuUs
paBHOBecCHs dJIeMeHTa ovara nedopmanuu. Ypapaenue Kapmana)

5. Bocpoussenute pemenne ypapuenus Kapmana A.U. LlenukoBbim (PacueTHas cxe-
Mma u gomymieHus: A.W. [lenukosa. ['pannuHbie yCI0OBUS U TOCTOSIHHBIE HHTETPUPOBA-
HUs. YpaBHEHUs KOHTaKTHBIX napieHuil mo A.U. IlennkoBy)

Bnanets

HaBBIKAMH CaMOCTOSTEIBLHO IPHOOpeE-
TaTh, YCBaUBATh U MPUMEHSTH 3HAHUS
JUUIA aHalIn3a ¥ OOBSICHEHHUS 3aKOHO-
MepHOCTeH neopMUpoBaHUS METaIa,
KUHEMATHKH IBIOKCHUS METallJIa M UH-
CTPYMEHTA, BO3SHUKHOBEHHUSI U paclipe-
JIeJICHUST Harpy30K B ovare nedopma-
LMY B pa3nnyHbIX npoueccax OM/I.

5 cemecmp

3adanus na peuienue 3a0a4 u3 nPOPeccuoHanbHOU 0dracmu:
Omnpenenutsd ycniue AeopManuu Mpu X0JIO0AHOH MTPOKATKE JIUCTA.
Onpenenuts ycunue aeopmaiuu npu ropsdyeil mpokaTke JIUCTa.
Omnpenenutsd ycuiue aeGopManuy mpu COPTOBOI MPOKATKE.
Omnpenenuts ycunue aeopmaryu Npu BOJIOUYESHUH MPOBOJIOKH.
Onpenenuts ycunue aedopmanvy npyu NpecCOBaHUU KPYTrJIoro mpouss.

6 cemecmp
3aoanusa na pewienue 3a0ay4 u3 npogheccuonanvHoll odracmu:
1. Omnpenenuth mapameTpsl ouara aehopMauu Ipy 3aJaHHBIX YCIOBUAX MPOKATKH.
2. Omnpenenutsb K03()(OUIMEHT BHITSHKKH MTPH 33/ IaHHBIX YCIIOBUSX MTPOKATKH.
3. OmnpenenuTs CKOPOCTH BAJIKOB, KOTOpasi 00ECIEUUT TPeOyeMyt0 CKOPOCTh MOJIOCHI

TIPH 33JIaHHBIX YCJIOBHSI.

4. OnpenennTs CKOPOCTh MOJIOCHI PU 3aJAHHON CKOPOCTH BAJIKOB.

akrownE

OIIK-4 rOTOBHOCTh COYETATh TCOPHUIO U IPAKTUKY JIA PCIICHUA NMHKCHCPHLBIX 3a/1a4

3HaTh

1.

OCHOBHBIE 3aKOHOMEPHOCTU U SBIIE-
HUS B ouare aedopMamii B MPOIIeC-
cax OM/I;

OCHOBHBIE XapaKTEpUCTUKU UHCTPY-
MEHTa JUIsl peaau3aly NpoLeccoB
OM/JI.

5 cemecmp
Ilepeuenv meopemuueckux 60npoco K 3auemy:
1. MexaHU3MBI TUTACTUYECKON JeopMaIuu.
2. Urto Takoe HaKJIEN MeTallIa ¢ TO3UIUI TeopuHn auciokaruii? Ha 9ro o BiusieT?
3. 3anummMre M MOSCHUTE KPUTEPHUH IJIACTHYHOCTU MeTallia (B TOM YHCIIe U KPHUTe-
puii B.JI. Konmoroposa).
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4. ®wusnyeckue SBICHHS, JISKAIINE B OCHOBE IMOJIAPU3AIMOHHO-ONTHYECKOTO METO-
na.

5. Tlonsarue «popmooOpazoBaHue» Mpu 00padbOTKE METAIIIOB JABICHHEM.

6. Ilonstue «popMousMeHeHUE» Mpu 00PadOTKE METAIIOB JAaBJICHUEM.

7. TlonsaTue «cBOWCTBOOOpa3oBaHUE)» MPU 00PAOOTKE METAIIIOB JABIICHUEM.

8. IlousTue «cBoOiiCTBOU3MEHEHHEY MPU 00PaOOTKE METAIIIOB JABICHHUEM.

9. Hasoswure npu3HaKu KIacCUPUKAIIH YCTPOUCTB U crioco6oB OM/I.

10. VYcnoBue nocrosHCTBa 0ObeMa.

11. HepasuomepHocts aedopmaruu mpu OM/I.

12. Cnoco0s1 popmoobpazoBanus mpu OM/I.

13. VYcnoBue HAaMMEHBIIETO CONPOTHBIICHHS.

14. HazoBuTe u oxapakrepu3yite criocoosl popmonsmeHeHus meramia mpu OM/I.

15. Cunel BHemHero TpeHus B npoueccax OMJI.

16. ComnpoTuBieHHE IIJIaCTHIYECKON nedopManuu.

17. Ponb cma3ku B nporeccax OM/I.

18. Ilepeuucnute U oxapakrepusyiite criocoOsl cBoiicTBOOOpa3zoBanus mpu OM/I.

19. Omnmmuus TutacTUYeckor Jedopmanuu MOJUKPUCTAIIA OT TUIACTUYECKOU aedop-
MaIllid MOHOKPHCTAJLIA.

20. Tlepeuncnute u oxapakTepu3yiTe criocoObl cBolicTBoM3MeHeHus ipu OM/I.

21. Texkcrypa Meraa.

22. Yto Takoe «IOJUTOHMU3ALMUS» U «PEKPUCTAILTU3AIMS C TIO3UIUN TEOPUU JHUCIO-
Karuii?

23. MexaHu3Mbl 00pa30BaHUs AUCTOKAITHI.

24. MexaHU3MbI TOPMOKCHHS TUCIIOKAITHH.

6 cemecmp
Ilepeuens meopemuueckux 60npocos K IK3aMeHy:

1. dakTHYeCcKUil oyar, BHEKOHTAaKTHas nedopmaliius U xecTkue KoHIbl (DakTude-

ckuii ouar nedopmarni. BHEKOHTaKTHAsI BRICOTHAS YTSDKKA 3aJIHETO KOHIIA MOJIOCHL. [ '1-
MOTe3a JKeCTKUX KOHIOB (IJIOCKUX CEYECHUN))

2.

@a3pl npokarku (IlepBoHavyanbHbiii KoHTakT. Hauano 3axBara. OkoHuyaHue 3a-

XBara. q)OpMI/IpOBaHI/IC NEPCAHCIO KCCTKOI'O0 KOHIIA. YcTaHOBUBIIMICS Iponcecce. BrI-
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Opoc. YciioBre OCTOSIHCTBA CEKYHAHOTO 00heMa)

3. [IpunynutenbHbIN 3aXBat

4. Koaddummenra TpeHus npu mpokaTke U MeTojbl ero onpeaencHus (OcodeHHo-
CTH pacIipellelieHHs] CHJI TpeHHsI Mo ayre KoHTakTa. CymHOCTh ko3dduirenta TpeHus
Ipu npokarke. MeToa MakCUMajbHOIO yrjla 3axBara. MeToa IpenesbHOro o0Xarus.
Meton omnepexxkenusi. CooTHomeHUsT KOAPQPUIIMEHTOB TPEHHs] NPU 3aXBaTe€ U YCTaHO-
BHBIIIEMCSI TIPOLIECCE)

5. Bnusinue ¢dakropoB mpokatku Ha koddduuuent tpenus (BnusHue marepuana
0JIOCHl. BnusiHue mMarepuasia 1 COCTOSHUS IOBEPXHOCTH BaJIKOB. BiusiHHE T€XHOJIOTH-
YeCKUX CMa3oK. BrusHue Temneparypbl IpoKaTku. BiusHue ckopoCcTH MPOKATKH)

6. dusnueckas CylHOCTh HeUTpaapbHOro yria (Hexoropbie 3aBUCUMOCTH ISl pac-
yeTa HeWTpanbHOro yrina. OneHka npuMeHuMocT dhopmyn DkenyHaa-Ilasnosa u Paitn-
oepra. [Ipenensl n3MEHEHNsT HEUTPAJIBHOTO YIVIa PU IIPOCTOM Ipoliecce npokarku. Me-
XaHU3Mbl U3MEHEHUS HEUTPAIbHOTO yIiia MPH MPOCTOM Mpoliecce mpokaTku. HelTpaib-
HBIM YToJ1 KaK peryisiTop npoiecca NpoKaTku)

7. HanpsioxeHHo-1epopMUpOBaHHOE COCTOSHUE MeTaiia MnpH npokarke (OcHOBHas
MexaHuyeckas cxema aedopManuu Mnpu Hpokarke. JlOMOJHUTENbHbIE HANpsDKEHUS U
TpaHchopMalys CXeMbl HAIIPSHDKEHHOTO cOcTossHUSA. OCOOEHHOCTH MPOJOIBHOTO JIBUXKE-
HUS MeTalljla B HU3KoM odare Jedopmanuu. OcoOeHHOCTH MPOAO0IbHOIO HAIPSHKEHUS B
HU3KOM oyare Jieopmanuu. OCOOEHHOCTH MPOJIOIBHOIO JIBUKEHUS METAJLIa B BHICOKOM
oyare nedopmanuu. dopma MOMEPEUHOTO CEUEHHUs MOJIOCHI MOCNe MPOKAaTKU MPH pas-
JTUYHBIX 3HAYeHUSIX [x /Acp)

8. Bunel u cocrapnstone ymupenus (YupeHue u ero 3HaueHue i TEXHOJIOTHH
npokarku. Buapl ymupenus. Cocrasnsmonye ymupenus. PacueTHas BenuynHa yumpe-
HUSA)

9. Bnusinue ¢gaxTopoB npokaTku Ha ymupenue (BousHue oGxarus. Biusnue aua-
MeTpa BaJkoB. BiusHue MCXOAHON MIMPHUHBI NOJOCH. BiusiHue mmpunbl ouara nedop-
Maruu. Brusaue koagduumenta Tpenus. Biusaue ckopocTi npokatku. BnusHue Xum-
cocraBa craiu. BiusHue HaTshkeHUs U oanopa. Bnusaue qpobHoctu nedopmanun)

11. KoHTakTHBIE HaNpsOHKEHUS U OCOOCHHOCTH MX paclipe/lelIeHUs] BIOJb JIyTH 3axBara
(KoHTakTHBIE HanpsHKEHUs TP NpoKaTke. BapuaHTel pacnpesesieHns HOpMalbHbIX KOH-
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CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OueHouHbIe CpesICTBA
KOMIETEHIINU
TaKTHBIX HanpspkeHuil. OCOOEHHOCTH pacrpeseleHns KOHTAKTHBIX HANpPSHKCHUN NpU
Ix/hcp = > 5. OcobeHHOCTH pacnpeneieHuss KOHTaKTHBIX HaNpspDKeHUW npu  Lx/hep =
2...5. OcobeHnHocTr pacrpeneneHusi KOHTAaKTHBIX HampsokeHud npu [xhcep=0,5...2 u
[xhcp<0,5).
12. BausiHMe YCIIOBHI NMPOKaTKM Ha KOHTaKkTHoe jaaBieHue (Bmumsaue xordduumenta
Tpenus. Bnusinue obxarus Bnusinue nuamerpa BajikoB. BinusiHue 3aHEr0 HaTsKEHUS.
Bnusinue nepennero HarskeHusi. COBMECTHOE BIIMSIHUE MEPEIHEr0 U 3aJHEr0 HaTshKe-
HUSA)
YmeTh BbIOMpATh IapaMeTpbl HHCTPYMEHTa 5 cemecmp
JUIsL peaju3aluy 3aJlaHHOro Ipolecca Ilpumepnvie npakmuyeckue 3a0anus.
OM/I; 1. [Ilepeuucnure nokaszarenu popmousmenenus meramia npu OM/I. 3anummre Gop-
AQHAIM3UPOBATH TEXHOJOTUYECKHUE MPO- | MYJIbI Ui UX OIPEIEICHHUS.
neccsl OM/ ¢ 11en1bio moucka onTu- 2. IlpuBenute mpuMephl MPOSIBICHUS HEPABHOMEPHOCTH JAedopManuu Mpu HaIUYUU
MaJIbHbIX [1aPaMETPOB MPOIIECcCa U Bbl- | KOHTAKTHOI'O TPEHHUS; [P HECOOTBETCTBUU (POPMBbI MHCTPYMEHTA U J1e(hOpMUPYEMOTO
0opa HauIy4Iero 000pyI0BaHHUS. TeNa; MPU HEOJHOPOJHOCTH CBOMCTB AedopMupyemoro tena. B uem 3akirodaercs 3a-
KOH JIOMIOJIHUTEJIbHBIX HAPSKEHUN?
3. M3o0pa3ute MexaHU4ecKue cxeMbl AedopMaliu Jisl JINCTOBOM NMPOKATKU.
4. W300pa3uTe MeXxaHUYECKHE CXEMBI JeopMaluy sl IPECCOBAHMS.
5. M300pa3ute MexaHu4eckue cxemsl edopMaivu i BOJIOUYESHHUS.
6. M3o0pa3ute MexaHUYECKHE CXEMBI 1e()OpMAIHH IS OCAJIKH.
6 cemecmp
Ilpumepnvle npakmuueckue 3a0anua 0n: IK3amena
1. OuenuTtb BO3MOKHOCTH 3aXBaTa MeTaJlla BaJIKaMU MPH 3a/1aHHBIX YCIOBHSIX.
2. OLEHUTHh YCTOMYUBOCTH MPOIECca MPOKATKH MPH 33JAHHBIX YCIOBHSIX.
Bnagers METOJIaMH aHaJIN3a TEXHOJIOTHUYEeCKUX 5 cemecmp

MIPOLECCOB U UX BIMSHUS Ha KAYE€CTBO
MOJTy4aeMbIX U3EITUH;

YMEHHMEM aHAIU3UPOBATH TEXHOJIOTH-
YECKHUE PEKUMBI.

3adanusa na peutenue 3a0ay u3 npogheccuonanvHoll odracmu:
1. Bribpats 00opynoBaHue AJsl XOJI0JHONW MPOKATKH JIUCTA MPH 33aHHBIX UCXOJHBIX
napamerpax.
2. BriOparb 00opyaoBaHue ISl TOPSTYEH TPOKATKH JICTA TPH 33TaHHBIX UCXO/IHBIX
rapaMmerpax.
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3. BwiOparb 060pya0BaHME U1 COPTOBOM MPOKATKH JIUCTA MPH 33JAHHBIX UCXOTHBIX
napamerpax.
4. BeiOpaTh 000pyI0BaHUE ISl BOJOYEHUS MPOBOJIOKHU PU 33JaHHBIX HCXOJIHBIX TIa-
pameTpax.
5. BwiOpatb 0060pya0BaHHE IS IPECCOBAHUS MIPYTKA MPH 3aIaHHBIX UCXOIHBIX Mapa-
MeTpax.
6 cemecmp

3adanus na peutenue 3a0a4 u3 nPoOPeccuoHanbHOU odracmu:
1. Omnpeneauth BOZMOXHOCTH TOPSTYEH MPOKATKH JINCTA TPU U3BECTHBIX TEXHUUECKHUX
XapaKTepUCTHKaX paboyeil KJIeTH U MPUBO/A.
2. OmpenenuTs BO3MOKHOCTH MPOKATKH COPTOBOTO MPOUIIS MPU U3BECTHBIX TEXHU-
YECKUX XapaKTepUCTHKAX pabodeil KJIeTu 1 MPUBOJIA.
3. OmpenenuTs BO3MOKHOCTH XOJIOJHOM MPOKATKH TIOJIOCHI TIPY U3BECTHBIX TEXHUYEC-
CKHX XapaKTepUCTUKaxX pabodeil KiIeTu U MPUBO/A.
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0) Ilopsanok nmpoBeaeHUs1 MPOMEKYTOUYHON aTTeCTANMM, NOKA3aTeJ M U KPUTEPUH OlLie-
HUBAHMSA:

[Ipu moAroToBKe K 3a4€Ty U SK3aMEHY HE0OX0IUMO 03HAKOMUTCS ¢ [Ipoepammoti Kypca.

CryaeHTam mpenoCcTaBiseTCS MPOrpaMMa U3yYEHUs! TUCLMIUIMHBI C YKa3aHHEM HCTOYHHU-
KOB, T'JIe MO’)KHO HAUTH OCHOBHOM MaTepuall 1o JaHHOU TeMe.

Pabora cTyieHTOB COCTOUT B TPOpPabOTKE 0030pPHOTO JEKIIMOHHOTO MaTepuasa, B U3y4eHU!
no yueOHMKaM MpPOrpaMMHOr0 MaTepuaja U PEeKOMEHJOBAHHBIX IPENoAaBaTeseM JUTEPaTypHBIX
HCTOYHUKOB, BBITIOJTHEHUH PACUETHBIX PabOT, B PEHICHUH aHAIOTHYHBIX 33/1a4 10 JaHHOW TeMaTu-
K€, 03HAKOMJICHUH C METOJIMYECKUMHU MaTepualaMy Mo JaHHON Teme. MeTonudyeckue Marepuabl
HaxoxsaTcs Ha kadenpe TOM (ayn. 2/9). Web-opueHTHpOBaHHBIC METOIMUECKUE MATEPHUAIIbI Pa3-
MelleHbl Ha caiite MI'TY.

N3yuenne pekoMeHI0BAaHHON JOIMOIHUTEIBHON JIUTEPATYpPHI 1elecoo0pa3Hee HaYMHATh C
o0umx ¢GyHIaMEHTAIbHBIX PaloT, a 3aTeM NEePeXOIUTh K YaCTHBIM paboTam, CTaThsiM; B CIy4ae
aHaJIM3a HOBEHIIMX Pa3padOTOK U TEXHOJIOTUH - C dKYPHAJIbHBIX CTaTEH.

[Toncku HYXHOI TUTEpaTYphl HY’)KHO HAaYMHATH C POCMOTpa OMOJIMOTEYHBIX CHCTEeMAaTHYe-
CKHX KaTajJoroB, pedepaTUBHBIX XypHAIOB. O MOMEIICHHBIX B )KypHAJaX CTAThIX MOXHO y3HATh
U3 BBIXOJAIIEH exeHenenbHo «JleTonucu *KypHalbHbBIX CTaTei», u3 oubnauorpadguueckux ykasare-
JIelt HOBOM JIUTEpaTyphl. YKa3aHUs Ha UMEIOLIYIOCS JTUTEPATYPY MO KOHKPETHBIM BOIPOCAM MOKHO
HalTH B CHOCKax MOHOTpaduii, craTeil, yaeOHUKOB.

5 cemecTp

Jliis mosydeHus 3aueta He0OOXOMMO HAIUCATh 3aKJIIOYUTEIbHYI0 KOHTPOJIbHYIO paboTy.

KonTponbHast pabota — nuceMeHHasi paboTa, IpeHa3HauYeHHas JUlsl IPOBEPKU 3HAHHUM CTy-
JICHTOB TI0 OTJIEJIbHBIM BOIIPOCAM Y4e€OHOH MpOrpaMMBbl: KpPaTKOE€ CHCTEMAaTU3MPOBAHHOE H3JIOXKe-
HUE COJIEPYKaHHS BOTIPOCA, OMPEICIICHHOTO 33/ IaHUEM.

[ToaroToBka K KOHTPOJIBHOM paboTe 3aKiItoyaeTcs B yriyoJeHHON mpopaboTke MaTepuala 1o
KOHKpETHOW Teme. J[JIsi 3TOro Bo BpeMs MPOUYTEHHS W M3yYCHHs MaTepuania HeoOXOAWMO JeraTh
3anucH (BBIHUCKH, TJIaHbI, KOHCIICKTHI, TE3UCHI, CXEMBI U T.]I.).

Kputepun 11t moimydeHus 3a4era ¢ OIEHKOH:
- Ha OLICHKY «OTJMYHO» (5 0anioB) — o0yyaromuncs 1eMOHCTPUPYET BHICOKUNA yPOBEHBb CPOPMHU-
POBAaHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCcKOoe 1 IIy0OoKoe 3HaHHe y4eOHOTo MaTe-
puaina, cBOOOIHO BBIMOJIHSAET MPAKTHUECKUE 3a/1aHus], CBOOOIHO ONEPUPYET 3HAHUSIMU, YMEHHUSIMH,
NPUMEHSET UX B CUTYaIUsX TOBBIIIEHHON CJI0XKHOCTH.
— Ha OLIEHKY «Xxopouo» (4 6aia) — 00yJaromuiicss IEMOHCTPUPYET CPEIHUIA YPOBEHb CHOPMHUPO-
BaHHOCTH KOMIIETEHITUI: OCHOBHBIE 3HAHHSI, yMEHUSI OCBOCHBI, HO JIONYCKAIOTCSl HE3HAYUTEIIbHBIE
OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS NPU aHATUTUYECKUX ONEpalsX, epeHoce 3HAaHUN U YMEHU I
Ha HOBBIC, HECTAHJAPTHBIC CUTYAaIlHH.
— Ha OLIEHKY «yAOBJIETBOPUTEJIBHO» (3 Oaria) — 00yJaromuiicss IeMOHCTPUPYET HOPOTOBBIH ypo-
BeHb C(POPMUPOBAHHOCTH KOMIIETEHITHI: B X0JI¢ KOHTPOJIBHBIX MEPOIPUSATHI TOMYyCKAOTCS OIINO-
KU, TIPOSIBIISICTCSI OTCYTCTBUE OT/AEIbHBIX 3HAHUM, YMEHH, HAaBBIKOB, 00Y4aIOIIUIICS NCIIBITHIBAET
3HAYHUTENBHBIC 3aTPYIHEHUS P OTICPUPOBAHUY 3HAHUSIMUA U YMEHUSIMU TIPU MX TIEPEHOCE Ha HO-
BbI€ CUTYaIlHUH.
— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6aria) — o0ydJaromuiicss AeMOHCTPUPYET 3HAHUS HE 00-
aee 20% TeopeTHuecKoro MaTepuaa, JJOyCcKaeT CyleCTBEeHHbIE OTMOKH, HE MOKET I0Ka3aTh MH-
TEJJICKTYaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.
— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (1 Oaynt) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BENICHHS U OOBSICHEHHSI HH(OPMAIIHH, HE MOYKET MTOKA3aTh HHTEIJICKTYaIbHbIC
HaBBIKU PELICHUS MPOCTHIX 3a7ay.



6 cemecTp

JK3aMeH 110 JaHHOH JTUCIUILUIMHE IPOBOAUTCS B YCTHOM (popMe MO IK3aMEHAIIMOHHBIM OU-
JeTaM, KaKIbIH U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHUX BOIIPOCA U OJTHO MPAKTUYECKOE 3a/1aHUe.
IToxka3aTe/u U KPUTEPUHU OLlEHMBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 6aJuioB) — 00y4aroLMiics JeMOHCTPUPYET BBICOKUI YPOBEHb C(HOPMHU-
POBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOe 3HaHHE y4eOHOro Mate-
puaina, CBOOOTHO BBIMOJIHSET MPAKTHUECKUE 3a/IaHMsl, CBOOOIHO ONEpUPYET 3HAHUSAMHU, YMEHHUSIMH,
MPUMEHSIET UX B CUTYallUSX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJaromuiicst IEMOHCTPUPYET CPEIHHIA YPOBEHb CHOPMHPO-
BaHHOCTH KOMITIETEHI[MI: OCHOBHbBIE 3HAHUS, YMEHUSI OCBOEHBI, HO TOIYCKAIOTCSI HE3HAUNTEIbHbBIE
OLIMOKH, HETOYHOCTH, 3aTPYAHECHUS IPU aHATMTUYECKHUX OIEpaUsiX, IEPEHOCEe 3HAHUN H YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIUU.

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oaiia) — 00yJarouuics 1eMOHCTPUPYET MOPOTOBLIN ypo-
BeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI TOMYCKAIOTCS OIINO-
KU, TIPOSIBIISICTCSI OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHH, HABBIKOB, 00YUaIOLIHIICS UCTIHITHIBACT
3HAYUTEINbHbIE 3aTPYIHEHUS IPU OTIEPUPOBAHNY 3HAHUSMHU U YMEHUSIMU MPU UX MEpeHOce Ha HO-
BbIC CUTYAaIIHH.

— Ha OLIEHKY «HEeY/10BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuiics JeMOHCTPUPYET 3HaHUSI HE 00-
nee 20% TeopeTHUecKoro MaTepuaa, TOIMyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOYKET MTOKa3aTh WH-
TEJUIEKTyallbHbIe HaBBIKU PEIICHUs TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYA0BJIeTBOPUTEJIbHO» (1 6amT) — o0yuaromuiicss He MOKET MTOKa3aTh 3HAHUS HA
YPOBHE BOCTIPOU3BEACHHS U 00BACHEHUSI HHPOPMAIUH, HE MOKET MOKa3aTh HHTEJUICKTYaIbHbIE
HaBBIKH PEUICHUS MPOCTHIX 3a7ad.

KypcoBasi pabota BbINOIHIETCS 110 PYKOBOACTBOM IIPENoAaBarels, B MpoIecce ee Hamuca-
HUS 00y4JaloNINiics pa3BUBAET HABBIKM K HAYYHOU paboTe, 3aKperisist U OTHOBPEMEHHO PacIIUpsIs
3HaHUS, NOJIy4YEHHbIE NTPH U3Y4eHUH Kypca «MaTeMaTudeckas JIOTuKa U Teopus anroputMony. [Ipu
BBIMIOJTHEHUH KYPCOBOM pabOThl 00yJaromuiics JOJKeH MoKa3aTh CBOE€ YMEHUE paboTaTh ¢ HOpMa-
TUBHBIM MaTe€pHajoM M JPYTUMU JUTEPATYPHbIMU UCTOUHUKAMH, a TAK)KE€ BO3MOXKHOCTh CUCTEMA-
TU3UPOBATh U AaHATM3UPOBATH (DAKTUIECKUN MaTepHal U CAMOCTOSITETbHO TBOPUYECKU €T0 OCMBIC-
JUBATh.

B nporiecce nanucanust KypcoBoi paO0OThl 00YUaIOIMIUICS TOJKEH pa3o0paThCsi B TEOPETUUECKUX
BOIpOCcax N30paHHON TEMBbI, CAMOCTOSATENIBHO TPOAHATU3UPOBATh IPAKTUYECKUIA MaTepHall, pa3o-
OpaTh 1 000CHOBATH MPAKTHYECKUE TIPEITIOKECHHSL.

IToxa3aTenn H KPUTEPHUH OLCHNBAHUS KYPCOBOI padoThI:

— Ha OLIEHKY «OTJM4YHO» (5 0anoB) — paboTa BINOJIHEHA B COOTBETCTBUU C 33/1aHUEM, 00y4aro-
IIMHCS TIOKa3bIBaeT BBICOKUH YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U OOBsICHE-
HUS HHQOpMAINH, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS TIPOOIeM U 3a/1a4, HaXOXKJICHUS YHU-
KaJbHBIX OTBETOB K MPOOJIEMaM, OLIEHKH M BHIHECEHUS] KPUTHUECKUX CYXICHUH;

— Ha OIICHKY «X0po1o» (4 6amna) — paboTa BHINIOIHEHA B COOTBETCTBUU C 33JlaHUEM, 00yJaronuii-
Cs1 IOKa3bIBAeT 3HAHUS HE TOJILKO Ha YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHHs HH(OpPMAIIUU, HO U
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOOIIEM | 3a]1a4, HAXOXKICHUST YHUKAIBHBIX OTBETOB K TIPO-
onemam;

— Ha OLIEHKY «yJ10BJeTBOPUTEIbHO» (3 Oaa) — paboTa BHINOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
00yyaroImuiics MOKa3bIBaeT 3HAHUS HAa YPOBHE BOCIIPOM3BEACHUS U 00BsCHEHUSI HHPOPMALIUH, UH-
TEJJICKTYaJIbHbIC HABBIKH PEIICHHS TPOCTHIX 3a7ad;

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (2 Oayia) — 3a7aHue MpenoaBareisi BHIIOJIHEHO YacTHY-
HO, B TIPOIIECCE 3aITUTHI paObOTHI 00YJAIONIUIICS OMYyCKAET CYIIECTBEHHBIE OMIMOKH, HE MOXKET TI0-
Ka3aTh MHTEJJICKTyalbHbIE HAaBBIKHM PEIICHHS TOCTABICHHON 3aauu.

— Ha OLIEHKY «Hey/I0BJIeTBOPHUTEJIbHO» (1 6aimt) — 3aanue npernoaaBaress BhIIOJIHEHO YaCTHYHO,
00y4aromuicss He MOXET BOCIIPOU3BECTH M OOBSICHUTH COAECPKaHUE, HE MOXKET MOKa3aTh MHTEN-
JIEKTyaJIbHbIE HABbIKM PELICHUS MOCTaBICHHOMN 3a1a4u.
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8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieYeHre TN CIMTILTHHBI

a) OcHoBHas JIuTepaTrypa:

1. Hlemmyposa, H. I'. O6paboTka MeTamuioB gaBieHueM (00mmmii Kype) : yuebnoe nocodbue / H. T
[emmyposa, 1. O. ITycroBoiitoB ; MI'TY. - Marautoropck, 2013. - 142 c. : wi., cxemsl, Ta0JI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/11078
23/618.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObeKT. - TEKCT : AEeKTPOH-
HbIil. - ISBN 978-5-9967-0381-4. - MimeeTcs neyaTHBIN aHAJIOT.

2. Pymsuues M.U. Teopus npokatku: yuebHoe nocobue [Dnekrponusiit pecype| / M.U. Pymsn-
ues, JI.W. Kunsun. - Marauroropck: M3a-so Marautoropck. roc. Texs. yu-ta um. I'.11. Hocoga,
2017. - 188 c. - URL.: http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Teoriya_prokatki.pdf
(mara obpamenus: 25.09.2020).

3. Pymsannes, M. 1. O6paboTka METAJIIOB JIaBJICHUEM M XapaKTEPUCTUKH KadeCTBA MPOIYKIIHH :
yuebHoe nocodue / M. U. Pymsnues, H. M. Jlokorynuna, A. b. Momep ; MI'TY. - Maruuro-
ropck : MI'TV, 2013. - 1 anektpon. ont. quck (CD-ROM). - 3ar. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123
849/1394.pdf&view=true (mara obparuenus: 25.09.2020).- MakpooObeKT. - TEKCT : 3JEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEpPaTypa:

1. Jlokotynuna, H. M. OcHOBBI T€OpUHU U TEXHOJIOTUHU IIPOLECCOB 00paObOTKH METAJIJIOB JIaBJICHUEM
: yuebHoe nocodue / H. M. Jlokorynuna ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anexTpoH.
ont. quck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123
539/1314.pdf&view=true (mara obparenus: 25.09.2020). - MakpooOBeKT. - TE€KCT : 3JeKTPOH-
HBIA. - CBefieHust ocTynHbl Takke Ha CD-ROM.

2. Pymsaies M.U. HcciienoBanre OCHOBHBIX 3aKOHOMEPHOCTEH MPOJOIBHOW MPOKATKH: Jrabopa-
TOPHBIN MPAaKTUKYM [DaekTpoHHbIH pecypc] / M. Pymsnues. -Maruutoropck: M3n-so Maruu-
TOrOpcK. roc. TexH. yH-ta um. [.M. Hocoma, 2016. -52 c.- URL: http://cloud.seven-
sky.net.ru/tom/m.rumyantsev/Lab_Practicum_Teoriya_Prokatki.pdf
(mata obopamienus: 25.09.2020).

3. WUnbuna, H. H. Teopust 06paboTku MetamioB naBieHueM : npaktukym / H. H. Unbuna ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI. 3KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132
856/2762.pdf&view=true (mara obpamienus: 25.09.2020).- MakpooObekT. - TekcT : 3JIeKTPOH-
HBIH. - CBefieHusI TOCTyHBI Takke Ha CD-ROM.

4. oporobun, B. I'. TeopeTnueckre 0CHOBBI 00pabOTKH METAJUIOB JIaBICHUEM : yueOHOe rmocodue
/ B.T. Joporobun, A. I'. Kopuynos, K. I'. [IuBoBaposa ; MI'TVY. - Marautoropck : MI'TY,
2015. - 1 anexrpoH. onrt. auck (CD-ROM). - 3ar. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123
930/1415.pdf&view=true (mara obparmienus: 25.09.2020).. - MakpooOBbeKT. - TEKCT : AIEKTPOH-
HBIH. - CBenenus noctymnHbl Takke Ha CD-ROM. - MakpooObekT. - TeKcT : 3JeKTpOHHBIH. -
Nmeercs nevatHsblii aHAJOT.

B) MeToanueckne yKa3aHusi:

1. PymsnueB M.M. Pacuer u aHanu3 napaMeTpoB MPOKATKU: yueOHOE ocoOue [DIeKTpOHHBIH pe-
cypc] / M.U. Pymsnnes. - Marautoropck: M3a-Bo MarHMTOropck. roc. TeXH. yYH-Ta WM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=true
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Lab_Practicum_Teoriya_Prokatki.pdf
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Lab_Practicum_Teoriya_Prokatki.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132856/2762.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132856/2762.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=true

~

I''". Hocoga, 2019. -94 c.- URL.
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Raschet_i_analiz_parametrov_prokatki.pdf
(mara obpamenus: 25.09.2020).
Hlemmyposa, H. I'. Knaccugukanus kak MeTos oucka TeXHUIECKOro pemeHus. Pacuer nas-
JISHUsI MeTaJuIa Ha UHCTpyMeHT B mporteccax OMJ] : yue6Hoe nmocodue / H. I'. Illemmrypoga, C.
A. JleBannosckuii, M. M. Jlotdpaxmanosa ; MI'TY. - Maraurtoropck : MI'TVY, 2013. - 1 snek-
TpOH. onT. auck. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/112
1209/1171.pdf&view=true (mara obpamicaus: 25.09.2020).- MakpooObeKT. - TEKCT : dIeK-
TPOHHBIU. - FIMeeTcs neyaTHbIid aHaJIOor.
[Iemmyposa H.I'., Yukumes /[[.H. Mcnonb3oBanre HHAKEHEPHOIO METOJIa pacyeTa KOHTAKTHBIX
HanpsDKeHUH npu ocaznke: Meroany. yka3. — Marauroropck: 'OY BITIO MI'TVY, 2008. — 36 c.
YcnoBue noctosiHCTBa 00beMa U K03 dunueHTs! aedopmaruu: sadboparopHas padora, 1990. — 7
c.
[HemmypoBa H.I'. DkcniepumeHTansHble METOABI OnpezeneHus: kodhduimeHTa BHEIIHETO Tpe-
Hus B nponeccax OM/l: Meroauu. pekomennauuu. — Marauroropck: MI'MU um. I'.11. Hocoga,
1990. -45c.
Pyuunckas H.A.., PerukoB C.C., Ilanekun ILII. 3akoH HauMeEHBIIETO CONMPOTUBIEHUs: MeTo-
IUY. YKa3. TI0 BBIIIOJIHEHHUIO JIabopaTopHOM paboThl — Maruutoropck: M3n-Bo MarHuroropck.
roc. TexH. yH-Ta uM. [.1. Hocoma, 2012. — 11 c.
HepaBnomepHocTh nedopmariuu mpu npokarke: gsadboparopHas padora, 1991. — 9 c.
[lemmyposa H.I'. MccnenoBanne npeccyeMoCTH METAUIMYECKUX MOPOIIKOB. MeToa onpezene-
HUS YIUIOTHAEMOCTH INOPOIIKOB: Mertoauu. yka3. — Marnuroropck: MI'MU um. I'.1. Hocosa,
1993.—-12c.

r) Ilporpammuoe odecnieuenne u UHTEpHeET-pecypchl:

1. HaunonanbHas nHOpMallMOHHO-aHAIUTHYECKAs cucTeMa —Poccuiickuii MHAEKC HAy4HOTO U~

tuposanus (PUHL). — URL: https://elibrary.ru/project risc.asp.

2. Tlouckosas cuctema Akanemus Google (Google Scholar). — URL: https://scholar.google.ru/.
3. UudopmanmonHnas cucrtema — Eannoe okHo gocTyna k MHGopMalmoHHbIM pecypcam. — URL:

http://window.edu.ru/.

4. denepanbHOE TOCYAAPCTBEHHOE OIO/KETHOE yupexaeHue «DeaepaibHblii HHCTUTYT MPOMBIII-

JICHHOU coOCTBeHHOCTHY. — Peskum moctyma: https://wwwl.fips.ru/
5. Lib.students.ru — Crynenueckas 6ubmmorexa URL: http://www.lib.students.ru/.

Haumenosanue [10 Ne moroBopa CpoK JeiCTBUS JINTICH3UH
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 beccpouno
FAR Manager CBoOoano pacmpoctpansiemoe | beccpouno
7Zip cBO0OOIHO 6eccpouHO
pacnpocTpaHsIieMoe
QForm J1-681-19 ot 12.07.2019 0eccpouHO
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9 MarepuajibHO-TeXHUYECKOe oDecnedeHne JUCIUNINHBI

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOC obecrneucHue JUCLUIUINHBI BKIIIOYACT.

Twun u Ha3BaHHE AyJUTOpUHN

OcHarnieHue ayJInTOpHu

VYyeOHas ayquTopus ais
NPOBECHNUS 3aHATHH JIEK-
IIUOHHOTO THIIA

TexHuueckue cpencTBa 00y4eHus, CayXKalie Ui IpecTaB-
JieHus yaeOHOM nHbopMaIuu O0JIBIION ayIUTOPUHU: MYJIBTH-
MEMIHBIE CPECTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yaeOHoi nHdopmarnuu. Crienpain3upoBaHHas MeOelb

VYyeOHas ayquTopus ais
IIPOBE/ICHUS MPAKTUYECKUX
3aHATHI

TexHu4eckue cpencTBa 00y4eHus, CayxKalie Ui IpecTaB-
JieHus yaeOHO nHbopMaIuu O0JIBINON ayAUTOPUHU: MYJIbTH-
MEAMIHBIC CPECTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yaeOHoi nHdopmanuu. Crienuain3upoBaHHas MeOelb

VYyebnas aynuropust s
MIPOBEICHUS J1a0OPATOPHBIX
3aHATHIA.

Jlaboparopus OM ]|

JlaboparopHoe 06opy10oBaHUE:!
- IPOKaTHBIN cTaH «/YO»;
- [IpeCChl THAPABINYECKUE.
Crnennanu3upoBanHasi Mebelb

VYyeOHast ayquTopus Ais
BBITTOJTHEHUS KYPCOBBIX
MIPOEKTOB (pabor)

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HUEM K ceTH «HTEpHET» U ¢ JOCTYIIOM B DJIEKTPOHHYIO UH-
(dbopmarmoHHO-00pa3oBareNbHyI0 cpeny yHuBepcurera. Crie-
UATM3UPOBaHHAs MeOeIIb

VYyeOHast ayquTopus Ais
TPYINIIOBBIX U UHIUBU]Y-
aJIbHBIX KOHCYJIbTAIUi, Te-
KYLIEro KOHTPOJIA U Mpo-
MEKYTOYHOM aTTECTALINU

Kommbrotepnas Texuuka ¢ makerom MS Office, ¢ monkiroue-
HUEM K ceTH «HTEepHET» U ¢ JJOCTYIIOM B DJIEKTPOHHYIO UH-
(dbopmaimoHHO-00pa3oBareNbHyI0 cpeny yHuBepcurera. Crie-
UATM3UPOBaHHAs MeOeITb

[Tomemenue nus camocTo-
ATEILHOU paboThI

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
dbopMarmoHHO-00pa3oBaTeabHyl0 cpeny yHuBepcutera. Crie-
[IMaTU3UpPOBaHHAs MeOeITh

[Tomemenue 1ist XpaHeHUs
U IpOPUIAKTHYECKOTO 00-
CITy>KMBaHHsI y4eOHOTO
o0opynoBaHus

Crneunanu3upoBaHHas MeOelb.
O6opynoBaHue U HHCTPYMEHTHI JUIs XpaHEHUs U PO UIaK-
TUYECKOT0 00CITY)KUBaHUS Y4€OHOTO0 000pYI0BaHUS
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