MUHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUMCKO! ®EIEPALIANA
t?Deaepanmoe roCyZapCTBEeHHOE OI0/DKETHOE 00pa3oBaTeNbHOE YIPEHK/ICHHE
BBICIIEro 00pa3oBaHus ‘

«Marnmoropcmn roCyapCTBEHHBIH TEXHHYECKHH YHUBEPCHTET HM. I'.1. HocoBa»
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PABOYASI TPOTPAMMA JACIHUAIIAHBI

 [EOPHA O5PABOTKH METAIUIOB JABIEHHEM

Hanpas/ieHue NOTOTOBKY
22.03.02 Meramryprus

’ HanpaBneHne (npotlmnb) IIpOI‘paMMbI
06pa60TKa METAILIOB H CILIABOB IABIICHACM (npoxamoe nponsBoz[cmo)

YpoBens BeICIIero o6pasoBanus — 6aKanaBpuar -

" TIporpaMma OATOTOBKH — aKaJeMHIeCKHi GakanaBpuar

®opma oOyuerHus
~ Ounas
WBCTRTYT v MeTaypris, MAIHHOCTPOCHHS H.MaTépHaJIOOGPaGOTKH
Kadenpa _ Texnomnoruit 06paboTKK MaTEpHAIOB
Kype 3
Cemectp _ 5,6
Marﬂm‘orbpcx

2017 T .-



Pabogas mporpaMMa COCTaBJIeHa Ha OCHOBE ®roC BO mo HanpaBJieHnlo no;;i‘omBKn
+22.03.02 Merasutyprusi, yTBEpXIEHHOTO IPAKA30M MOzH P® ot 04.12.2015, Ne 1427.

PaGoyas IporpaMma pacCMOTpeHa H omobpeHa Ha 3acefianud Kadeapbl TEXHONOTHA
006paboTKH MaTepHajIoB 05.09.2017 r., mpoToxon Ne 2. ; ‘ ‘

 3as. kadenpoii

MB. Uykms /|

- Pabouas nporpamaa onobpena METOMUECKO KOMHCCHEH HMHCTHTYTA MeTAUIyprHH,
MamKHocrpqum_nMaTepnanoo6pa69TKn 11.09.2017 r., mpoToxox No 1.

HpeManm{os /

Pa6oyas mporpaMMa COCTaBJICHa:

ITpodeccop xadenpst TOM, Y : :
' KaHJ. TeXH. HayK, JOLEHT ‘ “’r’:ﬂ / M. PymsHues / .
: p : T

Jlonent kadenpst TOM, v : iy :
KaHJl. TeXH. HayK, JIOUCHT ; S iy H.M. Jloxotyruna /

 Penensent: : :
3aBeryromuit Kadeapoi TEXHOIOIHH, cepTU(HKaIKH i CEPBHCA apToMOOMIeH, -
JI-p TeXH. HayK, mpodeccop ) e ; '

| MIO. Mesun /




JIuer perucTpanun M3MEHEHHs U A0NOTHEHHH

Hara,
Ne Paznen Kpatkoe copmepixanue Ne nporoxona HO;ZKCB
n/m | mporpamMMel H3MECHCHU S/ IOTIOTHEHUS 3acelanus : i
st kadenpo
AKTyanu3anus y‘IC6H0-Me’1' OIUYECKOTO H 17.09.2018
1 m 8 uH(pOPMALOHHOTO 06ECIIEYSHHS
MCIATITHHEL IMpotoxon Ne2 £
AxTyanu3auus y4eOHO-METOAUYECKOTO K | (93.09.2019 g
2 m 8 HH(OPMALHOHHOTO 0OECTIEYEeHUSL
MCITATLTHHEL ITporoxon Nel
AxTyanusanus y4eOHO-METOJMYECKOro 1 08.09.2020
3 m 8 uH(OPMALHOHHOTO 00ECTIEYEHHS
ITpotoxon Nel

JUCLUIIIAHBL




OJI0Ka

1 Ilesin ocBOEHMSI AUCHMIIJINHBI

Lenstmu ocBoeHMS TUCHUTUTHHEIL « Teopust 00pabOTKM METAIIIOB JaBICHUEM) SIBIISIFOTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KayecTB, a Takxke (QopmupoBaHue oOuienpodeccuo-
HAJIBHBIX W MPOPECCHOHAIBHBIX KOMIIETCHIIUI B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO
110 HarnpapyieHUI0 noarotToBku 22.03.02 Meramnyprus;

00y4YeHHUE CTYJIEHTOB TEOPETHUYECKUM OCHOBAM PAI[MOHAIBHOIO MOCTPOCHHMS, aHAIN3a TEX-
HOJIOTUYECKOM MOCIIeI0BATEIbHOCTH B3aUMOJICHCTBHS MIIACTHYECKH 00padaThiBaeMOro Tesna
U MHCTPYMEHTA B OCHOBHBIX Tpolieccax 00paboTku MetauioB nasieHuem (OM/);
dbopMupOBaHUE y CTYACHTOB OCHOB 3HAHUI 3aKOHOMEPHOCTEH U SBJIEHUH, COMPOBOXKIAI0-
X npoueccel OM/I;

YCBOGHHUE CTYACHTaMU THUIIOTE€3, 3aKOHOB, TEOPUH [JIsI ONpENENICHUs HampsHKEHHO-
ne(OPMUPOBAHHOTO COCTOSTHUS, KHHEMAaTHYECKUX W CHJIOBBIX XapaKTEPUCTUK TPOIECCOB
OM/;

oOpeTeHre HAaBBIKOB U YMEHHMsI HA OCHOBE IMOJYYEHHBIX 3HAHUW OINUCHIBATH M aHAJIU3UPO-
BaTh HaNpsHKEHHO-IE(POPMUPOBAHHOE COCTOSIHUE, KHHEMATUYECKUE U CUJIOBBIE XapaKTepu-
CTUKH B Pa3JIMYHBIX TEXHOJIOTHYEeCKuX mporeccax OMJI.

2 MecTo IHCHHILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOl IIPOrpaMMbl
MOAr0OTOBKH OaKajiaBpa

JuctuiuimHaa «Teopust 0OpabOTKM METaIOB JIABJICHUEM) BXOJUT B BapUATHBHYIO YacCTh
1 oOpa3oBaTelbHOI MPOrpaMMEBI 10 HAMPABJICHHUIO MOATOTOBKH OakanaBpoB 22.03.02 Me-

tamyprus, npoduib «O0paboTka METANJIOB U CIUIABOB JaBJIeHUEM (IIPOKAaTHOE IIPOU3BOJICTBO)».

I[JI?I N3YUCHUA NUCHHUITIIINHBI H€O6XOI[I/IMI)I 3HaHUsA, YMCHHA W BJIaJICHUA, C(i)OpMI/IpOBaHHI)Ie

B p€3yJIbTAaTC U3YYCHMUS CICAYIOIMIMX AUCHUIIINH.

MaTeMaTHKa;

busnka,

MaTepuaIoBecHHE;

XHAMMSL.

3HaHWS, YMCHUS W BIIAJICHUS, MOJYYCHHBIC MPH W3YYCHUH JTAHHOW IMCIUILIMHBI OYayT

HeO6XOI[I/IMI>I pu JalbHEHIIIEM U3YYCHUU TUCHUIIIINH.

TEXHOJIOTUH ITPOU3BOJICTBA COPTOBOTO TIPOKATA;

TEXHOJIOTUH ITPOU3BO/ICTBA JIUCTOBOTO MIPOKATa,

TEXHOJIOTHH ITyOOKOH nepepaboTKu METaIIOB;

IPOM3BOJICTBEHHAs - MPAKTHKA MO MOJYYEHUIO MPOPECCHOHATIBHBIX YMEHUHN U OMbITa Mpo-
(dheccroHaNbHOM eITeIbHOCTH;

MOJrOTOBKA K CAaye U ¢/1aya roCyJapCTBEHHOI'O 3K3aMeHa.

3 Komnerenunu ody4yarwouierocsi, gopMmupyembie B pe3yJibTaTe 0CBOCHUS JMCIUIIIMHbBI
U IUIaHUpYeMble pe3yJbTaTbl 00y4eHUs
B pesynbrare ocBoenus aucuuiuinHbl «Teopusi 00pabOTKM METaNIOB JaBieHuEM» o0yua-

IOIIANCS TIOJDKEH 00J1a/1aTh CIEAYIOIUMHA KOMIICTCHITUSIMU .

CrpyKTypHBIH

DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIN N

[1K-3 TOTOBHOCTH MCITOIB30BATh (DU3UKO-MAaTEMAaTUUECKHH anmapar Jisl pelieHus 3a/1a49, BOZHUKA-
IOIUX B X0JI€ MPOECCHOHATHHON AESITENFHOCTH

3HaTh — METOJIbl pacyeTa HaNpsHKEHHO-Ae(pOPMUPOBAHHOIO COCTOSHUS METala, K1-
HEMATHYECKHUX U CHJIOBBIX XapakTEpUCTUK IpoueccoB OM/IL.
Ymetp — COCTaBJISITh MaTeMaTHUYECKOE ONMHUCAHME JUIs pacuera aedopmanuii, cKopo-
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CtpyKTypHBII
JJIEMEHT
KOMIETEHIIUU

[Tnanupyemble pe3yabTaThl O0y4eHUS

cTeil gedopmaruii, HanpsHKEHU, KHHEMaTHYeCKUX XapaKTEPUCTUK JBHKE-
HUS METajllla 1 MHCTPYMEHTA, CHJIOBBIX MAapaMeTPOB JJI PA3IMUHbBIX MPOLIEC-
coB OM/I;

OILICHUBATh MPABWJILHOCTb MCIOJIb30BAaHUS TUIOTE3, TOMYIICHUI IPU COCTaB-
JICHUY MAaTEMaTUYECKOTr0 ONMCAHNUS;

JenaTh MPOTHO3 pa3pyllIeHUs MeTajula B Ipoleccax oOpabOTKH METasioB
JIaBJICHUEM;

paccuuThIBaTh JeopMaIiii U HaMPSHKCHUS, CUJIBI, paboTy ¥ MOIIHOCTH TUTa-
CTHYECKOH AedopMaIuu ¢ mpuMeHeHrnem IBM.

Bnanets

HaBBIKAMHU CAMOCTOSITEIILHO TPUOOPETaTh, YCBAUBAThH M IPUMCHSTH 3HAHHS
TSl aHAM3a U 00OBSCHEHUS 3aKOHOMEPHOCTEH 1ehopMupoBaHus MeTalIa,
KUHEMATHUKH JBM)KCHHS METAJlIa U HHCTPYMEHTA, BOSHUKHOBCHHUS U
pacripeielieHus] Harpy3o0K B odare AeopManuu B pa3InuHbIX MpoIeccax
OMJI.

OIIK-4 roTOBHOCTh COYETATH TCOPHIO U MIPAKTUKY JJIAA PCIICHUS NHKCHCPHBIX 3a1a4

3HaTh

— OCHOBHBIC 3aKOHOMEPHOCTH U SIBJICHHUS B oyare nedopMalyu B IMporeccax

OMJ;

— OCHOBHBIE XapaKTEPUCTUKU MHCTPYMEHTA JUIsl peanusanuu nporeccoB OM/I.

YmeTh

BBHIOMpPATh TapaMeTpbl MHCTPYMEHTA IS pealiv3alldu 3aJaHHOr0 Tpolecca
OM[;

aHAJM3UPOBATh TEeXHOJIOrHueckue mpouecckl OM/] ¢ nenpio moucka ONTH-
MaJIbHBIX [TapaMeTPOB MpoIiecca U BbIOOpa HAMITYUIIEro 000pyI0BaHuUS.

Bnanets

METOIaMH aHaJIN3a TEXHOJOTUYECKHUX MPOIIECCOB U UX BIUSHUS Ha KA4€CTBO
MOJTy4aeMBbIX U3/IEIHIA;
YMEHUEM aHaJU3HPOBATH TEXHOJIOTMUECKUE PEKUMBI.




4 Cmpykmypa u codepiicanue OuCyUnIUHbL

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI cocTaBisier 11 3adeTHbIx eauHuIl 396 akaj. 4acoB, B TOM UYHCIIE:

— KOHTaKTHas paborta — 179 akan. 4acos:
— aynurtopHas — 170 akaz. 4acos;
— BHeayauTOpHas — 9 akaj. 4yacos

— camocTosTeNbHas padora — 145,6 akan. 4acos;

- MOATOTOBKA K 3k3aMeHy — /1,4 akaj. yaca

AynutopHas & = =
KOHTaKTHast 5 e
5 S -
= pabora S S dopma TeKyIero KOHTPOJIs g o 5
Paznen/ Tema 3 | (Bakan. yacax) % =t Buz camocTosTensHOM YCIIEBAEMOCTH U £ % E
N >
JMCIUTLTHHBI 3 <l x| ¢ | &2 paboThI IPOMEXXYTOYHOH aTTecTa- & z 5
O| £E| 8= &S Eanm — S 3 E
S S5 25 s% ) =" 8
5@ E 8 gE 2F g =
2 |lsg8l a8 2o S
= = O O N
1. dusndveckas MpUpoa MIACTHUECKON 5| 8 | 62|21 5 CaMOCTOSTEIILHOE H3YUCHHE OIIK-4 —
e(popmaruu €OHOM U HaY4YHOU JIUTepary- 38
Aeopman i i paty nabopatopHas padora Nel, Y
PBI, IOJITOTOBKA K J1ab0opaTop- IIK-3 —
NPOBEpPKA WHANBUYaTbHBIX
HO-TIPAaKTUYECKOMY 3aHSATHIO, sayanmii 3y6
BBITTOJIHEHHUE MTPAKTUYECKUX
palor (perieHue 3a1a4)
2. BHemrHee TpeHHE  HEPAaBHOMEPHOCTh | 5 6/2 | 3/1 8 CaMOCTOSITENIbHOE U3yUeHUE OIlIK-4 —
nedopmanuu y4eOHOU ¥ Hay9IHOU JIUTEepary- | KOHTposbHas padota Nel, (3y6
PBI, IOJITOTOBKA K JTabopaTop- | JrabopartopHas padora Ne2 |I7K-3 —
HO-IIPAKTUYECKOMY 3aHSATHIO 3y6
3. ®opmomsmeHenue u HopMooOpa3oBa- 5 6/2 |2/0,5 7 CaMOCTOSITEIILHOE H3ydeHUE OIIK-4 —
HHUE. yeOHOM 1 Hay4HOU TUTepaTy- 3y8
Y Y1 pary nabopaTopHas paborta Ne3 4
pBI, IOATOTOBKA K JIabopaTop- I1IK-3 -
HO-TIPAKTUYECKOMY 3aHSATHIO 3)6
4. CBoiicTBOOOpa3oBaHMHE U CBOMCTBOU3- | S 6/2 |3/0,5 8 CaMOCTOSITEJILHOE U3yUEHUE OIIK-4 —
MEHEHUE y4eOHOM 1 HAy4YHOU JIUTepaTy- | KOHTpoibHas padorta Ne2, |3ys
b, IIOITOTOBKA K JTaboparop- | nmaboparopHas paboTa Ne -3 -
, 0 0 6ota Ned4 |IIK-3
HO-TIPAaKTUYECKOMY 3aHSATHIO 3)86




AynutopHas

1
< Ela
KOHTaKTHast a5 4
S 3 £ X
= pabora s g dopma TeKyIero KOHTPOJIs g o 5
Paszpnen/ rema 3 | (B akaz. yacax) ;:'; =t Bua camocTosTenbHOM yCIEBAEMOCTH U ¢33
N >
JHMCIUTIITHBI 3 cowl ow| & B paboThI IPOMEXYTOYHOH aTTecTa- 225
O| E| 25| & E| S m 5 R E
S| S5/ EE| 52 tut = ° 2
S| @ E| s 2| S8 =
2|l s 3l &z = 5 S
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5. AHaNIUTHYECKUE U IKCIIEPUMEHTAIIb- ) 9 | 6/4 | 5/2 16  |camocTosTENbHOE U3yUCHHE CeMHHap-HCKyCCHs OIlIK-4 —
HBIE METO/BI OnpeeNieHus AehopMHpy- eOHOM M HAay4YHOU JIUTEepary- ¢ 3y6
AABL OTIPEA ﬂu(b pMUPY i Y1 paty naboparopHas pabota No5, Y
IOUINX YCHIIMK M HANPSDKEHUH B TIpoLIiec- pBI, IOATOTOBKA K JIabOpaTop- IIK-3 -
IPOBEPKA WHANBUYATbHBIX
cax OM/I. [TmacTuyHOCTH ¥ pa3pylieHue HO-TIPAKTUYECKOMY 3aHSTHIO, sayanmii 3y6
BBINTOJIHEHUE MTPAKTUYECKUX
pabor (perieHue 3aaa4)
6. [IpeccoBanme MeTaLIOB 5 3 | 4/2 | 21 11,3 |caMOCTOSATEIIbHOE U3YyUCHHUE OIIK-4 —
yueOHOIl U Hay4HOIl nuTepary- | mabopaTopHas pabora Neb, |3v6
pBI, IOATOTOBKA K JJAOOpAaTOp- | MpOBEpKa MHIAMBHIYaTbHBIX |[IK-3 —
HO-TIPAKTUYECKOMY 3aHATHIO, 3aJaHui, 3y6
BBITIOJIHEHHE MPAKTHYECKUX KOHTpOJIbHAs pabota No3
palor (permieHue 3a1a4)
Hroro 3a cemectp 5 | 34 [34/14| 17/6 | 55,3 IK3aMeH
1.Ilpokarka u ee pa3sHOBUAHOCTH 6 2 - - 10,3 |camocTOSITeN HOE U3yUYCHHE KonTponbnas padora Nel  |OI1IK-4 —
yueOHOW 1 Hay4yHOU JUTEepaTy- 38
pBl, MOATOTOBKA K JIabopaTop- I1IK-3 -
HO-TIPaKTUYECKOMY 3aHSTHIO, 3)8
BBINOJIHEHHE MTPAKTUYECKUX
palor (permieHue 3a1a4)
2.0yar nedopmany npu Npo1oJbsHON 6 4 | 412 | 2/- 15 |camocTosTEeNbHOE U3yUEHHE Konrponsnas padora Nel, |OITK-4 —
MPOKATKe y4aeOHOM 1 HaydHOU uTepary- |KoMmrekcHas nmaboparop- |3y8
PBI, IOATOTOBKA K JJabopaTop- |Has paboTa, IIK-3 -
HO-TIPaKTUYECKOMY 3aHSTHIO, 3)8
BBINOJIHEHUE MTPAKTUYECKUX
pabort (pemenne 3aaa4)




AynutopHas

.
—
KOHTaKTHas § § DE <
= pabora S g ®dopma TEeKyIero KOHTPOoJIs g -
Paznen/ Tema 3 | (B akaz. yacax) ;:'; =t Bu camocrositenbHO# YCIIEBAEMOCTH U ¢33
T CIATUTHHBI 3 <o x| ¢ =| &2 paboThI IPOMEKYTOYHOU aTTecTa- EZ 2 E
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3.YcnoBue 3axBaTa MeTauia BAJIKAMU U 6 | 6 | 6/2] 2 15 |camocTositensHoe uzyuenne  |KontponpHas pabora Ne2, |OIIK-4 —
0COOEHHOCTH KOHTAKTHOTO TPSHHUS TIPU yueOHOI 1 Hay4HO# nuTepary- |KomriuiekcHas naboparop-  |3v6
MIPOKATKE pBI, IOATOTOBKA K JIaboparop- |Has paboTa, 1IK-3 —
HO-TIPaKTUYECKOMY 3aHSTHIO, 3y
BBIITOJTHEHUE MTPAKTHUECKIX
pabor (perieHue 3aaa4)
4 Kunematuka mpo10JIbHOM MPOKATKH 6 82 | 4/2 15 |camocTosATENHHOC U3YUCHUE KonTponbnas padora Ne3, |OIIK-4 —
yueOHOI 1 Hay4HO# nuTepary- |KomriuiekcHas naboparop- |3v6
pBI, IOATOTOBKA K JTabopaTop- |Has pabora IIK-3 -
HO-TIPaKTUYECKOMY 3aHSTHIO, 3y
BBIMTOJTHEHUE MTPAKTHUECKIX
palor (permieHue 3a1a4)
5.ledopMupoOBaHHOE COCTOSIHUC U YIITH- 6 8/4 | 4/2 15 |camocTosTeIhHOE U3YUCHUE KonTponbnas padora Ned, |OIIK-4 —
PEHUE MpH TIPOKATKE y4eOHOU 1 HaydHOU uTepary- |KomruiekcHas mabopatop-  |3y6
pBI, IOATOTOBKA K JJabopaTop- |Has padora ITK-3 -
HO-TIPAKTHYECKOMY 3aHSTHIO, 3y6
BBIMTOJTHEHUE MTPAKTHUECKIX
palor (pemieHue 3a1a4)
6.DHEpProcuIIOBhIe MapaMeTphl MPOKATKH | 6 8/4 | 5/2 20  |camMOCTOSITENFHOE U3YUYCHHE KonTponbnas padora No5, |OIIK-4 —
yueOHoM 1 HayyHOU nuTepaty- |KomruiekcHas naboparop- (376
pBI, IOATOTOBKA K JJabopaTop- |Has pabora IIK-3 -
HO-TIPAKTHYECKOMY 3aHATHIO, 3)8
BBITIOJTHEHUE MTPAKTHUECKUX
pabort (pemenne 3aaa4)
Hroro 3a cemectp 6 | 34 [34/14| 17/6 | 90,3 KypcoBasi padora,
JK3aMeH




AynutopHas
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< Ela
KOHTaKTHas & § .
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HToro mo xucuMmnIvHe 5,6 | 68 |68/28|34/12| 145,6

W — B ToM uucIte, 9ackl, OTBEACHHBIC HA paO0Ty B MHTEPAKTHBHOU (hopMe.




5 O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

C nenpro peanu3anuy KOMIIETEHTHOCTHOTO MOAX0/a, a Takke (JOPMUPOBAHMS M PA3BUTHUS
po¢eCCHOHATIBHBIX HABBIKOB O0YUaIOIINUXCSl PEaTU3yI0TCs CIEAYIOLIME CPEICTBA, CIIOCO0BI U Op-
TaHU3allMOHHBIC MCPOIIPUATH:

- U3y4eHHEe TEOPETUYECKOr0 MaTepuala JUCLHUILIMHBI Ha JIEKIUAX C UCIOJIb30BAHUEM KOM-
MNBIOTCPHBIX TGXHOHOFHﬁ;

- CaMOCTOSITEJIbHOE U3Y4YE€HUE TEOPETUYECKOI0 MaTepualla JUCLUIUIMHBL C UCIOIb30BAHUEM
METOAMYECKHX Pa3paboToK, CrieuaIbHON y4eOHOM U HaAyYHO! JIUTEPaTypHI;

- (hopMupoBaHHE U pa3BUTHE NMPO(ECCHOHAIBHBIX HABBIKOB OOYYAIOIIMXCSl HA MpaKTU4e-
CKHUX 3aHATUAX.

B u3nojxeHuM JIEKIUOHHOIO MaTepualla U IpU MPOBEACHUU IPAKTUYECKUX 3aHATUH IMpe-
noJjraractcsa nepexon OT pCrnpoaAyYKTUBHBIX METOJ0OB O6y‘IeHI/Iﬂ K 4aCTHYHO-IIOMCKOBBIM U HCCICOAO-
BaTEJIbCKUM METOJaM, Pa3BUBAIOIIUM JIOTHUECKOE, TEOPETUYECKOE MBIIUIEHUE, YMEHHE apryMeH-
TUPOBATh M OTCTaMBaTh COOCTBEHHOE MOHMMAaHKE Bompoca. C 3TOH LeNbi0 BO3MOXKHO UCIOIh30Ba-
HUE METOJIOB IBPUCTHUUECKUX BOMPOCOB U OpIHCTOPMUHTIA (MO3rOBOM aTaku).

CamocrosiTenbHast padoTa CTYJEHTOB J0JKHA ObITh HAlpaBi€HA Ha 3aKPEIJICHHE TEOPETHU-
YeCKOro MaTepualia, U3J0XKEHHOro IpernojaBaTeieM, Ha MpopaboTKy TeM, OTBEJCHHBIX Ha CaMo-
CTOATEIbHOE U3yYEHHUE, Ha TIOJrOTOBKY K JJAOOPaTOPHBIM 3aHATHAM, IOJATOTOBKY K UTOTOBOIl aTTe-
CTalLlUU.

B Xoae 3aHATHHN npearnojaractcsa HCIoJb30BaHME KOMIUICKCA MHHOBAIMOHHBIX MCTOOOB
aKTUBHOI'O O0Y4YeHHUs CTYACHTOB, BKIIIOYAOIETO B ceOsL:

- co3maHuMe TPOOJEMHBIX CHTyallMd C TIOKa3aTeNbHBIM pPEUICHHEM MPOOIEeMBI
IpernoJiaBaTeseM;

- CaMOCTOSITEJIbHYIO TIOMCKOBYIO JI€ATEIbHOCTh B pEIIEHUH Y4YEOHBIX MpoOiieMm,
HaIpaBJIIEMYIO MIPETO1aBaTENEM;

- CAaMOCTOSTENIEHOE PEIIeHHE MPOOIeM CTYACHTAMH 1101 KOHTPOJIEM ITPETIoIaBaTells;

-MCIIOJIb30BaHUE TEXHOJOTUU IMPOEKTHOro OO0y4eHMs C opraHu3anueil o0pa3oBaTebHOTO
nporiecca B COOTBETCTBHHU C aJITOPUTMOM TIOITAITHOTO PEIICHHSI TPOOJIEMHOM 3a/1a4H.

Peanu3anuss MHHOBAllMOHHBIX METOAOB OOy4YeHHMsS BO3MOXKHA C HCHOJIb30BAHUEM
CJICAYIOIINX TIPUEMOB:

- HWHCTPYKTaX CTYJIEHTOB IO COCTaBJIEHUIO TaONHIl, cXeM, I'padUKOB C MpPOBEIECHUEM
HOCJIETYIOLIEro UX aHAIN3a;

- IPUMEHEHUE PEeKOMEHJAlUN M0 COCTABJIEHUIO TE€3HUCOB M KOHCIEKTOB MO MPOYUTAHHOMY
Marepuainy;

- packpbITHE IpernoiaBaTeNieM MPUYKH U XapaKkTepa Heylad, BCTPEeYaroIuXcs PH pelIeHun
npo0Jem;

- IGMOHCTpaIHs aTbTePHATUBHBIX MTOJIXO0B K PELICHNI0 KOHKPETHON MPOOIeMBlI;

- dHaJIW3 MMOJTYUYCHHBIX PE3YJIbTATOB U OTBICKAHHUEC I'PAHUI] UX ITPUMEHUMOCTH;

- HCTIOJIb30BAHUE 33/1aHU [T CAMOCTOSATEIbHON PabOThI ¢ U30BITOYHBIMH JAHHBIMU.

Kpowme toro, B nporiecce 00y4eHUs! JIEKIIMHU MPOXOAIT KaK B TPAIUIIMOHHON GopMme, TaK U B
dopme JNEeKIMI-KOHCYNIbTAIMH, TJe TEOPEeTUYECKU MaTepHhall 3apaHee BbIIAeTCA CTYACHTaM JUIs
CaMOCTOSITEIIbHOTO W3YYEHUS, ISl IOJATOTOBKH BOIIPOCOB JIEKTOPY. TakuM 00pa3om, JIEKIUS Tpo-
XOJIUT MO THUITY BOIIPOCHI-OTBETHI-AUCKYCCHS.

Hcnonp3yroTest Takke MHPOPMAIMOHHO-KOMMYHHUKAITMOHHBIE 00pa3oBaTeIbHBIE TEXHOJIO-
I'MH, TAKUE KaK JEeKIHI-BU3yanu3aus. B xone 3Toil iekuuu u3noxxeHue coaep kaHusi COpoBOXIa-
€TCs MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIIeTCsl B X0/€ IPAaKTUYECKUX WK JJabOpaTOpHBIX paboT, Ha
KOTOPBIX BBINOJIHAKTCS I'PYNIOBBIE WJIM WHAWBUAYAJIbHBIE 33JlaHUs MO NpoiaeHHOW Teme. [Ipn
MMPOBCACHNUUN TaKHUX 3aHATHI HCIOJIB3YCTCSA MCETOJ KOHTCKCTHOI'O OGy‘-IGHI/ISI, KOTOpLIfI IIO3BOJIACT
YCBOUTb MaTepUaJl yTEM BBISBICHUS CBSI3€H MEX 1y KOHKPETHBIM 3HAHUEM U €TI0 IPUMEHEHHUEM.



B kauecTBe MHTEPAKTUBHBIX METO/IOB UCIIONB3YETCs YueOHasi TUCKYCCHUs, TPEICTaBIISIONIAs
co0oii O6ecery, B X0/1e KOTOPOU MPOUCXOAUT OOMEH B3TJISaMH 10 KOHKPETHOM mpobieme. JlaHHBIiA
METOJI MCIIOJIB3YETCS MPU COOECEOBAHUAX IO OOCYKIECHHIO UTOTOB BBITIOJHEHUS J1a00paTOPHBIX
pabor.

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

CamocrosTenbHas padoTa CTyJI€HTOB CTUMYJIUPYET CTYIACHTOB K CaMOCTOSITEIILHOM Mpopa-
0OTKEe TeM B IPOIECCE BBITOIHEHHSI KOHTPOJIBHON paboThI, B MpOIIecce MOATOTOBKH K J1aboparop-
HBIM pabOTaM U UTOTOBOM aTTECTAIHH.

6 Y4eOHO-MeTOqHYECKOE 0OOecIIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroIIMXCs

AynutopHas caMOoCTOsiITeIbHasi paboTa CTYJEHTOB Ha MPAKTUYECKUX U J1a00paTOPHBIX 3aHs-
TUSX OCYIIECTBIISIETCS MO/ KOHTPOJIEM TPEIoiaBaTelsi B BUAC PEIICHUS 33]a4 U 00CYXKIEHUsS pe-
3yJIbTATOB, MOJTYYSHHBIX B MOATPYIIAaX MPH BBHITOIHEHUH JIA0OPATOPHBIX padoT.

BneaynuropHas camocrosiTenbHasi padoTa CTYJICHTOB OCYIIECTBIISCTCA B BUJIE TIOJITOTOBKHU K
71a00paTOPHBIM U MPAKTUUYECKUM 3aHITHIM, IMOATOTOBKE K CEMUHAPY-AUCKYCCUU, KOHCTIEKTHPOBA-
HUS C TPOPAOOTKOM JICKIIMOHHOTO MaTepuaia, BhIMOJHEHNUS WHIUBUYATbHBIX 3a/IaHUM C KOHCYIIh-
TalUsMU IPeroaaBaTers.

5 cemecmp

Ilepeuenv nadopamophvlx pabom no oucuyunIuHe

WHcTpyKkTax 1o TexHuke 6e3omacHocTH B 1aboparopun OM/I.

Ne 1. 3akoH HaMMEHbILIETO CONPOTUBIICHUS.

O3HakoOMJIEHHE C HPOSIBIEHUEM 3aKOHAa HAMMEHBIIEr0 CONPOTHUBICHHUS U IPABUIOM
HAMMEHBIIETO TepuMeTpa. V3ydeHne cCOOTHOMEHUS MEeXIY MPOJOIBHON U MONEpeYHoi nedopma-
LUSMH [IPU PA3JIMYHBIX BUIaX 00pabOTKH METaJIJIOB 1aBJI€HUEM (OcaJlKe, IPOKaTKe).

Ne 2. HepaBHOMEpHOCTH JleopManvy MpH MPOKATKE.

N3yueHne 3aKOHOMEPHOCTH pacnpeseneHus AegopManuil npu mpokaTke; BIUSHHS Mapa-
METPOB HECOOTBETCTBUS (POPMbI MHCTPYMEHTA U Ae()OPMHUPYEMOro Tejla Ha BEIUYHMHY U 3HAK JO-
MIOJIHUTENIBHBIX HAIPSDKEHNUI 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] 3aBUCUMOCTEH MeXIy KodpuuueHTamu aedopmanuii, xapaxkre-
PU3YIOLIUMHU CTeTeHb (POPMOU3MEHEHHS.

Ne 4 TTpeccoBanue nOpoUIKOBBIX MaTepuanos. MccienoBanue mpeccyeMoCTH.

W3ydeHne yrioTHAEMOCTH METAJNINYECKUX MOPOLIKOB KaK OJTHOM M3 OCHOBHBIX XapaKTepH-
CTHK npeccyemocTd. OmnpeneneHne TaBaeHUs MPECCOBAHUS B 3aBUCUMOCTH OT MaTepuaa Mopoll-
Ka, OTHOCUTEJIbHOM MJIOTHOCTH U TEXHOJIOTMUECKUX ITApaMETPOB MPOLIECCA TPECCOBAHMS.

Ne 5. Tpenue npu 06pab0OTKe METAIOB JIaBICHUEM.

W3yueHne BIUSHUS YCIOBUN TPEHUS HA KOHTAKTHOM MOBEPXHOCTH Ha M3MEHEHHUE (hOpMBI
nehopMUpyeMOro Teja U Ha BEJIMYHUHY KO3 PUIIeHTa TpeHHUS.

No6 IlpeccoBanue merana.

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

Temamuxa npakmu4eckux 3auAmMuUi no 0ucuun.zume

1. OmpeneneHrie OCHOBHBIX ITapaMeTPOB MPOIIECCa CKOIBKEHHUS B PEIIETKaX Pa3IUYHOrO THIIA.

2. OrmpezneneHue COMPOTUBICHUS MeTalla MPHU Topsiueit AegopMalii METOA0M TePMOMEXaHHYe-
CKUX KO3 (PHUIIUEHTOB.

AHaIUTUYECKOE ONpEIETICHUE YHEPTrOCUIIOBBIX TapaMeTpoB mpoueccoB OM/I.

KpuBbie ynpouHeHus: Ipu pacTsKeHUu U cxatuu. [locTpoeHne KpuBo ympoyHEHHUS 110 METO-
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nuke [llodpmana.
OcBoeHHE MHKEHEPHOTO METOJa pacueTa KOHTaKTHbIX Hamnpspkenuit npu OMJI. [loctpoenue
3IIOP pacHpeesICHUs HAIPSKEHUN IIPU OCAJIKE MOJIOCHI.
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Tembl 1151 ceMHHAPa-TUCKYCCHH

SIBeHue CBEPXIIACTUYHOCTH.

VMcnonb30BaHue METAIIIOB U CIIIABOB C YJIBTPAMENIKO3EPHUCTON CTPYKTYPOH.

BausiHue TemneparTypHO-CKOPOCTHBIX YCIIOBMM Ha IOJIy4aeMble CBOWCTBA METALIOB U
CILIABOB.

Bonpoch! Kk py0eKHBIM KOHTPOJISIM 110 AU CHUIIJIMHE

Koumponvnas paboma Nel

Kpucrannndeckoe CTpoeHrE METaJIOB.
BzaumopeiicTBue u nepeMelieHUE JUCTOKALIHIA.
[Tnactuueckas nedopmanyst MOHOKpHUCTALIA.
MexaHu3Mbl IJIaCTUYECKON JeopMaliuy MeTasIa.
MexaHu3Mbl 00pa30BaHMsI JUCTOKAIUH.
MexaHn3Mbl TOPMOKEHUS TUCIOKALUN.
@DakTOophl, BAUAIOIIUE HA IIJJACTUYECKNE CBOMCTBA METAJIOB: XMMUUYECKUN COCTaB, MUKPO- U
MaKpOCTPYKTYpa, (pa3oBbIi COCTAB, CKOPOCTH e(hOpMaIIHH.
Crioco0b! ynpouHEeHHs MeTaslIa.
[TnacTrueckas nedopmaryst MOJTUKPHUCTAILIA.
Haxnen u oTabIX MeTajuia ¢ NO3ULUNA TEOPUH TUCITOKALHH.
[TonuroHuzanus v peKpUCTAIUIM3ALMS C TTO3UIIUN TEOPUU AUCITOKALIHIA.
@dakTopbl, BIAUAIOIINE HAa IUIACTMYECKHE CBOMCTBAa METAIOB: OKpYy)Karollas cpena, Jpoo-
HOCTb JeopMalini, MeXaHH4ecKast cxema JiepopMaluu.
Buner tpenust mpu OM/I.
Ponb cun Tpenus B nporeccax OMJI.
Buzpsl cMa3ok u TpeOGoBaHMS K HUM.
Buast cmazok. Lenu ncnonszoBanus cmazok mpu OMJI.
@DaKTOpHl, BAUAIOLIUE HA BEIMYNHY KOHTAKTHOTO TPEHUS.
3aKOH JOTOHUTEIBHBIX HanpsikeHui. [IpoaeMoHcTprpoBaTh €ro eHCTBUE HAa IPUMEpE.
HepaBHomepHocTs nedopmanu B OM/] 3a cueT HEOJHOPOAHOCTH CBOMCTB JedopMupye-
MOTI0 MeTajuia
Hepasnomepnocts nedopmaruun B OM/] 3a cueT HECOOTBETCTBHs (OPMBI HHCTPYMEHTA U
nehopMUPYEMOTO Tena
HepaBnomepnocTs nepopmanuu B OM/] 3a cyeT Ciil KOHTaKTHOTO TPEHUSI.
OcoOenHoctu BHenHero Tpenus npu OM/JI.
DKcrepUMeHTalbHbIE METOJIbl OIpeiesieHus] KO UIIMEeHTa TPEHUs: METO MPOJI0JILHOTO
yIJla 3aXBaTa MeTaJljla IPU NPOKATKe.
DKcrepuMeHTalbHbIE METO/IbI OnpeieNieHus Ko UIMEeHTa TPEHHsI: METO]T KOHYCHBIX 00ii-
KOB IIPH OCAJKE.
Konumponvnaa paboma N2

XonoaHas cBapka Kak crnocod ¢popmoodpazoBanus npu OM/I.
Cgapka B3pbIBOM Kak crioco0 ¢hopmoodpazoanus mpu OMJI.
dopmMo0oOpazoBaHrE METOIOM TOpSYE CBAPKU JaBICHUEM.
[TokazaTenmu popmounsmenenus mpu OM/I.

YcnoBue mocTosHCTBA 00BbEMa.

®opmMo0oOpazoBaHrEe METOIOM IIPECCOBAHMUS U CIIEKAHUS TIOPOLLIKOB.
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7. Ycnosue nocrostHcTBa o0beMa. ['unepooma .M. I1aBnosa.

8. YcnoBue HauMmeHblIero conpotusienus mpu OM/I.

9. IlonsiTue «cBOMCTBOM3MEHEHHE». METOIbl U3MEHEHHsI CBOMCTB B MpOIECCe MIACTHUECKOMN
nedopMaruu.

10. OOkaTka W BBITJIAKMBAHHE KaK CIIOCOOBI MOBEPXHOCTHOM IIACTHYECKON nedopmariuu
(I

11. JIpobGectpyitHass 00paboTka Kak CIOco0 MOBEPXHOCTHOHM IIIACTHYECKOH nedopmariuu
(IIL]).

12. JIpeccupoBka METayLUIOB KaK CIIOCO0 CBOMCTBOM3MEHEHHUS.

13. Ssnenue ITHII (mmacTu4HCOTH, HABEJCHHAS IPEBPAILICHUEM ).

14. SIBneHue CBEpXIIACTHYHOCTH.

15. TonsTue «cBoiCcTBOOOpa3oBaHue». MeTo sl 00pa30BaHUs CBOWCTB B MPOIIECCE MIACTHY -
CKoH nedopmaruu.

16. Temnast neopmanus Kak crocod CBOHCTBOOOpa30BaHUsI.

Konmponvnaa paboma Ne3

1. lmarpaMMmbl IIACTUYHOCTH ISl pacyeTra Kod((UIIMeHTa WCIOIh30BaHMS 3araca IIacTuy-
HocTH o merony B.JI. Koamoroposa.

2. YacTtHble cirydau yCIIOBHS IIACTUYHOCTH MaTepHala.

3. Tloka3zarenu U METOJIbl OLIEHKH IUIACTUYHOCTH METAJLIOB.

4. BnusHue MEXaHWYECKOH cxXeMbl nedopManuy Ha ycwine aeGOpMUPOBAaHHS W IUIACTHY-
HOCTb.

5. CymHocth peHoMeHoorndeckoi Teopun paspyurenus B.JI. Kommoroposa.

6. YcnoBue ninactuynoctu ['ybepa — Muszeca — ['eHku.

7. Kuneruka nporecca aepopmauuu u pazpyuieHus. ['paHuuHbIE yCIOBUS IJIACTHYECKOIO CO-
CTOSIHMSI METaJlIa.

8. YcnoBusi 00pa3oBaHusl pa3IMYHBIX BapUAHTOB S0P HOPMAJIbHBIX M KacaTelIbHBIX HaIps-
JKEHUU IIPU OCAJKE.

9. Cytb MeTO1a pelIeHus TPUOIKEHHBIX YPaBHEHUI PABHOBECHS U YCIIOBHS INIACTUYHOCTH.
10. MuUKpOCTPYKTYpHBII METO/1 UCCIIEI0BaHMSI JTOKAJIbHBIX HANPSKEHUH.

11. Tenzomerpuueckuii MeToA B HcciaenoBanuu aedopmanmii mpu OM/I.

12. Omnpenenenue HanpsKeHHO-AEPOPMHUPOBAHHOTO COCTOSIHMS MeTaljla U3MEpeHHEM TBep-
JIOCTH.

13. Hcnonb3oBanue MmyapoBoro 3¢dexra B ucciae10BaHUN NPOrHOOB OBEPXHOCTU METalIa.
14. Vicnonb3oBanue myapoBoro s¢dexra B OM/] MmeTo10M HaHECEHUS pacTPOB.

15. OcobeHHOCTH METOJIOB HCCIIeAOBaHUS: (POTOYNPYrocTH, (HOTOMIACTUYHOCTH, ONTHYECKU
YYBCTBUTEJbHBIX TTOKPBITHH.

16. SlBnenus monspu3zalMu U ABOHHOrO iydenpenomieHus. [IpuHuun paGoTel mpocreiiiiero
MOJISIPUCKOTIA.

17. HccnenoBaHue mpoleccoB MIACTUYECKOTO (POPMOU3MEHEHHS C MOMOIIBIO KOOPAMHATHON
CEeTKU (MOATaNHbIA METOJ U METOJI TEUECHHUS).

18. HccnenoBanue mpoleccoB IMIACTHYECKOTO (HOPMOM3MEHEHUS C MOMOIIbI0 KOOPIUHATHON
CEeTKH (METO/ KOHEUHBIX JlehopMaiuii).

Hnousuoyanvuvie 3a0anusn

Hnoueuoyanvnoe 3aoanue Nel

Knaccudukamnms nporeccoB 00padOTKH METAILIOB JaBICHUEM.

Anr OPHUTM BBIIIOJIHCHUA IPHUBCACH B MCTOAUYCCKUX yKaBaHI/ISIX:
[MemmypoBa, H. I'. Knaccudukamus xkak MeToj IMOMCKA TEXHHUYECKOTO perieHus. Pacder
JIaBJICHUS METaJlyla Ha HHCTPYMEHT B npoueccax OM/] : yuebnoe nocobue / H. I'. Hlemmryposa, C.
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Hnoueuodyanvnoe 3adanue Ne2

Bri6path MexaHnuueckoe o00pya0oBaHUE, HEOOXOIMMOE JIJIsi OCAJIKH IOJIOCHI 3aJJaHHBIX Pa3-
MepoB. s pacuera gaBieHUs METaJla HA MHCTPYMEHT MCIOJIb30BaTh METOJI COBMECTHOI'O pellie-
HUS TPUOJMKEHHBIX YPAaBHCHHI PAaBHOBECHUS W YPaBHEHHUS IJIACTHYHOCTU. [locTpouTh pe3ynbTH-
PYIOIIME 3MIOPHI paclpeneNieHuss HOPMAIbHBIX M KacaTeIbHBIX HANPSHKEHUH HA KOHTAKTHOU IO-
BEPXHOCTH MeETajula C WMHCTPYMEHTOM; BBIIIOJIHUTH AHAJIN3 3aBUCUMOCTH MPOTSKEHHOCTH 30H
CKOJIBKEHUS, TOPMOXKCHHS M TIPIIUIIAHUS OT KO3(PPHUIMEHTa KOHTAKTHOTO TPSHUS U TeOMETpUde-
CKHX TIapaMeTpOB OCakKMBaeMO# mojiochkl. COnmpoTHUBIICHHE MeTauia AedopMalliid pacCuyuTaTh 10
meroauke JI.B. AHOpetoka M METOJOM TEPMOMEXaHMYECKHX KOA(P(UIMEHTOB MO rpadukaM u
00001eHHbIM (hopmynam. Crenatb BHIBOJBI.

3amanue, coaep:KaHue, MOPSI0OK BBIITOJIHEHHS, TEOPETUYECKOe 000CHOBAHUE PaOdOTHI CM. B
Meroanueckux ykazanusax: llemmyposa H.I'., Uukumes J[.H. Mcnonp30BaHne MHKEHEPHOIO Me-
TOJla pacueTa KOHTaKTHBIX HapspKeHUH npu ocaake: Meronud. ykas. — Marauroropek: 'OY BITO
«MI'TY», 2008. — 36 c.

6 cemecTp
Ilepeuens nabopamophvix pabom no oucyuniune

HNHucTpykTax mo TexHuke Oe3onacHocTu B jabopatropun OMJ] ¢ yueTom ocoOeHHOCTEH Hc-
CJIeTOBaHMs MpoIlecca MPOKATKH.

KowmmiekcHast mabopatopHas padorta (1abopaTopHbIi TpakTukyM) «HccnenoBanue OCHOBHBIX
3aKOHOMEPHOCTEH MPOI0JILHON MPOKATKWY». BhIMONHsAETCS sl yriIyOlieH!s U 3aKpeIUIeHUs 3HaAHUH,
MPAKTUYCCKUX HABBIKOB, a TAKKC OBJIAACHHUA MGTOI[HKOﬁ U TEXHUKOU OKCIICPUMCHTAJIBHOTO U3Yy4C-
HUSl TPOJOJBHON MPOKATKU KaK Pa3HOBUAHOCTH TEXHOJOTHYECKHX MPOI[ECCOB 00pabOTKH MeTal-
J0B gaBieHueM. Llenp uccrienoBaHus - SKCIEPUMEHTAIbHOE HM3yYeHHE 3aKOHOMEPHOCTEH 3axBaTa
¥ YCTAaHOBHBIIIETOCS Ipoliecca MPOA0TbHON MPOKATKH, & TaKXKe CPaBHEHHE PE3YNbTaTOB IKCIEPH-
MCHTOB C M3BCCTHBIMH TCOPCTUYCCKHUMU IMOJIOKCHUAMHU TCOPHU NPOKATKH. IIo pe3yiabTaTaM KOM-
TUIEKCHOTO DKCIEPUMEHTa, KOTOPBI MPOU3BOAUTCS B y4eOHO# naboparopun OMJ] Ha mabopa-
TOPHOM IMPOKATHOM CTaHC, OCHAILICHHOM annapaTypofz'I JJIs1 UIBMCPEHUSA YCUIIUA MMPOKATKHU, BBIIOJI-
HSIOTCS:

- pacdeTr W aHAJM3 XapaKTePUCTHK (GOPMOM3MEHEHHS (3aKpeIUieHUe 3HAHWH M HABBIKOB pac-
YyeTa XapakTepPUCTUK (HOPMOU3MEHEHUS MPH MPOJOIBLHON MPOKATKe;, CpaBHEHHUE OCOOCHHO-
CTeil 0TOoOpakeH!sI N3MEHEHHUS pPa3MepPOB MPOKATHIBAEMOr0 MEeTaljla Pa3IMuYHbIMU XapaKTe-
pucCTHKaMu (GOPMOU3MEHEHHS);

- pacyer W aHaJHM3 apamMeTpoB ouara aedopmaiuy (3aKperuieHue 3HaHUK U HaBBIKOB pacueTa
XapaKTepUCTUK odara jaedopmanuu mpu MPOJOIBHOW MPOKATKE MO pPe3yiIbTaTaM BBITIOJ-
HEHHBIX SKCTIEPUMEHTOB);

- HU3y4YeHHE OMEPEeKCHUS M KOHTAKTHOTO TPEHHUS (3aKperieHUEe 3HAHUN M HaBBI-KOB DKCIIEPH-
MEHTAJILHOTO Ompe/eseHns Kodp@uirenta TpeHusl Ipyu 3aXBaTe U YCTAHOBUBIIEMCS MPO-
[[ecce TMPOJOTBHON TMPOKATKH; 3aKpeIlUIeHHe 3HAHWM W HAaBBIKOB JKCIIEPHUMEHTAIHLHOTO
OTIPENIEJICHUs] U pacueTa ONEPeKESHUs PH MPOIOJILHON MPOKATKE; BHISBICHUE U CPABHCHUE
C TCOPCTUYCCKUMMU IIOJOKCHHUAMU 3aBUCHMOCTHU OICPCIKCHHUA OT PA3JINYHBIX (l)aKTOpOB
MIPOKATKH);

- U3YYCHHE YIIHPEHHUs (3aKperieHHe 3HAHUM U HABBIKOB SKCIEPUMEHTAIBHOTO OMpEIeICHUs
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U pacyeTa YHIMPEHHs MPU MPOAOJIBHON MPOKATKE; BBIIBICHWE M CPABHEHHE C TEOpETHYE-
CKUMH TIOJIOKEHUSIMH 3aBUCUMOCTH YIIUPEHUS OT Pa3IUYHbIX (PaKTOPOB MPOKATKH)
M3YyYEHHUE BIUAHUS YCIOBHM IpoIecca Ha yCUIIUE MPOKATKHU (3aKperuieHne 3HaHUIl U HaBBI-
KOB M3MEPEHMS U pacueTa yCUJIUs IPOAOIbHONW IPOKATKH; BBIBICHUE U CPaBHEHUE C TE€O-
PETUYECKUMH MOJ0KEHUSIMU 3aBUCUMOCTEN HANPSHKEHUS! TEKYYECTH, CPETHEr0 KOHTAKTHO-
r'0 IaBJICHUS U YCHIINS TIPOKATKH OT Pa3IMYHBIX (PaKTOPOB MpoIiecca).

Temamuka npakmuyeckux 3aHAMUIL O OUCYUNTUHE

Pacuer mapamerpoB ouara jgedopMariiu py JUCTOBOM M COPTOBOM MPOKATKE.

Pacuer ko3 duitnenTa TpeHUs U OlIEHKA YCIOBUI 3aXBara IMPH JIMCTOBOM M COPTOBOM MPOKAT-
Ke.

Pacuer BBITSDKKH MOJIOCHI TIPH 3aJaHHOM PEXHMME MPOIECCOB JIMCTOBON M COPTOBOM MPOKATKH
OmnpenenieHre CKOPOCTH BAJIKOB JJIsi 00SCIICUCHUsI 331aHHON CKOPOCTH TOJIOCHI TIPH JINCTOBOM
U COPTOBOM MPOKATKE.

Pacuer u onieHMBaHKE SHEPTOCUIIOBBIX IIAPAMETPOB ropsAYEt NPOKATKH JIUCTOB.

Pacuer u OlleHMBAaHHE YHEPTOCHIOBBIX MApaMETPOB MPH COPTOBOM MPOKATKE B JABYXBAIKOBOM
Kamuope

Pacuer u olleHUBaHKE YHEPTOCUIIOBBIX [TAPAMETPOB XOJIOAHON MPOKATKH MOJIOC.

Bonpochl kK py0eKHBIM KOHTPOJISIM 110 AUCHHUILINHE

Konmponvnas paboma Nel

OTauyne NpoKaTku oT Apyrux cnocooos OM/J]

[TpononpHas npokaTka

ITonepeunas npokarka

[TonepeyHo-BUHTOBAsI MPOKATKA

[Tpokatka Ha riagKoil Oouke

[TpokaTka B kanmubpax

CBo0OosiHas 1 HECBOOOIHAs IPOKATKaA

HenpepbiBHas mpokaTKa 1 €€ 0COOEHHOCTH

CumMeTpuyuHas 1 HECUMMETPUYHAs MTpOKaTKa

ITpokaTka ¢ IEpEMEHHBIM 33a30pOM MEX]y BaJIKAMU

[TpocToit mporece MpoKaTKu

[TonsiTHE O reoMeTpUYEecKOM ovare aedopmanuu

JInMHa KOHTAaKTHOM TOBEPXHOCTH

JlinHa reoMeTpUYecKoro ovara gegopManuu

VYrou 3axBara

Cpennue 3HaYeHHs TOJIIMHBI M IIMPUHBI MOJIOCH B oyare aedopMauu
BricoTa ouara nedopmariuu u ee BIUSHHAE Ha MPOIIECC MPOKATKH

Tupuna Gopmbl ouara JedopMaluy 1 ee BIUsSHUE Ha MPOLIECC MPOKATKH
®dakTuyeckuil oyar gepopmanuu

BHekoHTaKTHast BBICOTHAs YTSYKKA 3a/THEr0 KOHIIA I1OJIOCHI

['unoTe3a )keCTKUX KOHIIOB (TUIOCKUX CEYEHUH )

daxTHueckas GpopMa JUHUM KOHTAKTa U TEOpeTHYecKas cxema oyara jae(opManuu ¢ y4eTom
CIUTIOIIIMBAHUSI BAJIKOB

Bennunna paananbHOro cxaTHs Bajlka

JlnuHa ouara nedopManuu ¢ y4eToM CIUTIOIIMBAaHUS BajKa

VYron 3axBaTa ¢ y4eTOM CIUTIOIIMBAHMS BaJlKa

ITostHBINM yroJI KOHTaKTa ¥ paguyC YT KOHTAKTa ¢ Y4ETOM CIUIIOIIMBAHMS BAJIKa
MunuMabHas TOJIIIMHA TOJIOCHI

Pacuer nmioniany KoHTaKTa MpU MPOKATKE MOJIOCHI IPSIMOYTOJBHOTO CEYEHUSI B IMJIMHApPUYE-
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29.
30.

31.
32.

NS

©CoNo O

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

LCoNoOAEWNE

e N
PO EO

CKHX BaJIKax

XapakTepHble pa3Mepbl CEUEHHUH MMOJIOCH U Kaauopa

PacueT miomaay KOHTAKTa MU MPOKATKE B KaIHMOpax METOAOM MHTEIPUPOBAHUS YPaBHEHMS
IIOBEPXHOCTU KOHTAKTa

Pacuer nionagm KOHTaKkTa Npy MNPOKATKE B KAIUOpax METOJJOM IPUBEACHHON MOJIOCHI

Pacuer niomaay KOHTaKTa MpHU MPOKATKE B KATMOPax METOJJOM COOTBETCTBEHHOMN MOJIOCHI

Konumponvnaa paboma Ne 2

. ®a3pl mponecca nmpokatku. OCOOEHHOCTH YCTaHOBHBIIIETOCS IIpOIIecca

YcinoBue NOCTOSHCTBA CEKYHIHOTO 00beMa

EcrecTBeHHBIN 3aXBaT NPSAMOYTOJIBHOU ITOJIOCHI TJIAKUMU

EcrecTBeHHbIH 3axBaT B KaauOpax Mpy NepBOHAYAIbHOM KOHTAaKTe M0 BEPTHKAIbHOM ocH Ka-
aubpa

EcrecTBeHHbIH 3axBaT B KaauOpax Mpu NepBOHAYaIbHOM KOHTAKTe [0 CTEKaM Kajiuopa
O06001IeHHOE YCIIOBHE HAYaILHOTO 3aXBaTa

[TpunynuTenbHbIN 3aXBaT

Cxema cuil IpH yCTaHOBUBLIEMCSI IIpoLiecce

VYpaBHEHHE PaBHOBECHs MOJIOCHI U BEIMYMHA HEHTPabHOrO yIiia IpHU yCTaHOBUBIIEMCS IPO-
necce

MakcuMasbHbII BO3MOXKHBIN yros 3aXBaTa IPU yCTaHOBUBILEMCS ITpoLiecce

VYcnoBue nmpokaTku 6e3 MpoOyKCOBKHU BaJIKOB I10 TOJIOCE

OcobeHHOCTH pacupeeeHHs CUII TPEHUS 110 Iyre KOHTaKTa

CymHocTs K03 uiinenTa TpeHus Mpy MpoKaTke

Onpenenenue ko3 duuneHTa TpeHus: METOIOM MaKCUMAaJIbHOT'O YIJla 3aXBara
Ornpenenenne ko3P huiiueHTa TPEHUSI METOI0OM TIPEACITBHOT0 00KaTH

Onpenenenue k03 puineHTa TpeHUsI METOJIOM OTIEPEKEHUS

CootHomenus ko3¢ (GUINEHTOB TPEHUS NP 3aXBaTe U YCTAHOBUBILEMCS IPOLECCE
3aKOHBI TPEHUs, IPUMEHSIEMbIE B TEOPHH MTPOKATKU

IToka3zaTenb CHII TpEHUS

Bausinue matepuana mosockl Ha K03()GUIMEHT TpeHus

BnusiHue matepuana u COCTOSTHUSI IOBEPXHOCTH BAJIKOB Ha KO3(DPHUIIMEHT TPEHUS
BriusiHue TEXHOIOTMUECKUX CMa30K Ha K03 (PUIIMEHT TpeHUs

Bnusiaue Temnepatypsl MpoOKaTKU Ha KOA(PPHUIIUEHT TPEHUS

BausiHue ckopocTu MpokaTku Ha KO3 GUIIMEHT TPEHUS

Konmponvnaa paboma Ne 3

OmnepexeHue u ero uACHTHPUKAIHUS.

CooTHoIIeHHE MEXTy CKOPOCTSIMHU BaJIKOB U MOJIOCH B oyare jedopmanuu
HekoTopsie 3aBUCUMOCTH 1715 pacdeTa HEUTPAIBHOTO yIJa.

Ouenka npumeHuMocTH Gopmyn DkenyHaa-IlaBnosa u daiinbepra.

[Tpenensl N3MEHEHUsI HEUTPAIBHOIO yIJIa IIPH MPOCTOM IPOLECCE MPOKATKH.
MexaHu3Mbl U3MEHEHUSI HEUTPAIBHOTO yTila MPU MPOCTOM MPOIECCE MPOKATKH.
HeliTpanpHblii yroi Kak peryisiTop npouecca IpoKaTku

TeopeTtnueckoe ornpeeraeHe ONepeXeHus Mpy NpoKaTKe Ha I1aJKkoi O0ouKe.
BnusiHue Ha onepekeHue 1uaMeTpa Bajka.

Brustaue o0xaTust Ha omepexeHue.

BnusiHne HaTsDKEHUS Ha ONEpEKEHUE.

BiusiHME TONIIMHBI TOJIOCHI HA ONIEPEKEHHUE.

. SIBjeHUME NpUINIIaHUS [IPU IIPOKATKE.

CooTHomIeHHE MECXKAY CKOPOCTSAMHU BAJIKOB U ITOJIOCHI TP HAJTMYKWH 30HBI IIPUITUITAHHA.
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15. BausHue npuiaunaHus Ha (GOpMy KPUTHUECKOTO CEUCHUSI.

NoakowhE

© ™

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

el AN

© o N

Koumponvnasa paooma Ne 4

OcHoBHas MexaHHYecKasl cxema aedopMarnuu npu mpokaTke

JlonomHUTENbHBIE HAPSHKEHHUS U TpAaHC(POPMALIUS CXEMBbI HAIIPSKEHHOT'O COCTOSTHUS
Oco0eHHOCTH IIPO/I0JIBHOTO ABMKEHHS METalllla B HU3KOM odare gedopmanuu
Oco0eHHOCTH pactpeeNeHHs TPOAOIbHOTO HAPSHKEHUS B HU3KOM odare aegpopManuu
Oco0eHHOCTH IIPOI0JIBHOTO JABMKEHHS METaJlIa B BBICOKOM ouare aedopmanuu
Oco0eHHOCTH TPOIOJIFHOTO HAMPSHKEHUS B BBICOKOM oYare aedopManun

dopma NonepeyHoro CEeYeHUs IMOJIOChl MoCie NMPOKATKU IPU Pa3IMYHONW BBICOTE oyara je-
dbopmarum.

VYiuupeHue 1 ero 3HaueHue Ui TEXHOJIOTMH TPOKATKU

Buns! ymnpenus

Cocrapmstomuye ynmpeHus

Pacuernas BenmmunHa yIMpeHus

Bausinue oGxatus Ha yluupeHue

Bnusiaue quaMeTpa BaJIKOB Ha yIIUPEHUE

BausiHue McxXo1HON IIKMPUHBI [TOJIOCHI HA YIIUPEHHE

Bnustaue mmpuHbl ovara e opManiu Ha yImpeHne

BriusiHue BHEIIHUX 30H Ha yIIUPEHUE

Bnusane koagdunrenTa TpeHus Ha yIIUpeHue

BriusiHue ckopocTH MPOKATKU Ha YIIUPEHUS

BnusiHre xuMcocTaBa ctainy Ha YIIMPEHUE

BiusiHue HaTsKeHMs M IOANOpa Ha yIIMpPEHHe

Bnusinue npoOHOCTH nedopManiuy Ha yIIMpEHHE

VY4eT BBIHYKACHHOTO YIIUPEHUS NP JTUCTOBON MPOKATKe

Konmponvnaa paboma Ne 5

OHEpProcuIoBbIE TapaMETPhI B CUCTEME «BAJIKU-I10JIOCA»

Harpy3ka Ha aBurarens npuBoja 4epes HIeCTEPEHHYIO KIIETh

VYcunue NpokaTKku U cpeiHee KOHTAKTHOE JaBJICHUE

CBs13b yCUIIMSI IPOKATKHU M CPEJTHEr0 KOHTAKTHOTO JaBJICHUS C KOHTAKTHBIMU HampsyKeHU -
MU

KoHTakTHBIE HAPSKEHUS TPU TTPOKATKE

BapuanThl pacnpeaeneHusi HOpMaJIbHBIX KOHTaKTHBIX HaNpsKeHUH

OcoGeHHOCTH pacTpe/ie/IeHHs KOHTAKTHBIX HANpsikeHuit mpu (X/eP = > 5

OCOGEHHOCTH pacrpe/ieIeHHs KOHTAKTHBIX HANpskeHuit mpu (X/hep =2 5

OcobeHHOCTH  pacnpefefeHus KOHTAKTHBIX  HampsOKeHWM — mpu le/hep = 0,5...2

Lo/ By < 0,5

u

. DnemMeHTapHbI 00beM oyara AegopMaiui 1 BO3IeHCTBUS HA HETO
11.
12.
13.
14.
15.
16.
17.
18.
19.

[TpoonbHBIE CHITBL, TPUIIOKEHHBIE K DJIEMEHTY odara gedopManuu
HuddepennmanbHoe ypaBHEHHE paBHOBECHS dJIEMEHTA ovara jedopMariu

Pemenne nugdepeHmanrbHOro ypaBHeH!s: PaBHOBECHS JIEMEHTa ovara jaedopMariu
VpaBuenne Kapmana

Pacuetnas cxema u nonymenus A.U. Llenukosa

['pannunble ycnoBus /Ui pemieHus ypaBHeHus: Kapmana

VYpaBHEeHMs KOHTAKTHBIX JaBieHud o A.U. LlenukoBy

Bnusinue ko3 unmenta TpeHnss Ha KOHTAaKTHOE JAaBJICHHUE

Bnusiaue o0katust Ha KOHTAKTHOE JaBJICHUE
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.

Bnusiane auamerpa BaJIkOB HA KOHTAKTHOE JIaBJICHHE

Bnusiaue 3aqHero HaTsKeHHS Ha KOHTaKTHOE JIaBJICHUE

Bnusinue nepenHero HaTsHKEHUS HA KOHTAKTHOE JIaBJICHHE

CoBMecTHOE BIMSIHUE TIEPEIHET0 U 33 JHETO HATSDKEHHS Ha KOHTAKTHOE JIaBJICHHE
Crpykrypa popmyIasl U pacdeTa CpeAHEro KOHTAaKTHOTO JIaBJICHHS

BnustHus IIMPUHBI TOJIOCH HAa CpeiHee KOHTAKTHOE JJaBJICHUE

Bnusinue BHEIITHUX 30H Ha CpejHEee KOHTAKTHOE JIaBJICHUE

BnusiHue HaTsDKEHMS HA Cpe/iHee KOHTAKTHOE JIaBJICHHE

BinusiHue KOHTAaKTHOTO TPEHHS Ha CPEAHEE KOHTAKTHOE JIaBICHHS

Oco0eHHOCTH pacueTa CPeHEr0 KOHTAKTHOTO JABJICHUS M YCWJIHMS XOJIOJHOM JMCTOBOM
HPOKAaTKN

Ocobennoctu pacyera Kod((UIMEHTa HAIPSHKEHHOTO COCTOSHUS IPU MPOKAaTKE B Kaluo-
pax

MowmeHT nedopmManuy Kak MOMEHT CHJI KOHTAaKTHOTO TPEHUS

MowmeHT nedopmanyy Kak MOMEHT YCHJIHS IPOKATKH

3aKOHOMEPHOCTH W3MEHEeHHs KOd(pPHIreHTa ruieya

MOMEHT NPOKATKH ¢ HATSHKEHHEM
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7 OueHOYHbIE CPeICTBA ISl POBEICHUS MPOMEKYTOYHOM ATTeCTAIIUN
a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIi
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUEHHS

OueHouHble CpeCTBa

IIK-3 roTOBHOCTH HCITOJIH30BATh @HSHKO'M&TCM&TH‘ICCKHI’I arrmapar iy peIcHr 3aga4, BOSHUKAOIIUX B X01€ HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH

3HaTh

1.

METO/Ibl pacueTa HaIlpsHKEHHO-
ne(OPMHUPOBAHHOTO COCTOSIHUSL METaJI-
Ja, KHHEMaTU4YeCKUX U CHIIOBBIX Xapak-
TepucTUK npoueccoB OM/I.

5 cemecmp

Hepeuenb meopemuuecKux 60npoCcos K IK3aMeHy.

1.

2.

10.
11.
12.

13.
14.

Bnusinue Mexanndeckoil cxemsl gedopMaiy Ha INIAaCTUYHOCTh AeOpMUpyeMoro
MeTaJla.

OxapakTepu3yiTe yciaoBHs 00pa30BaHMs PA3JIMYHBIX BapUAHTOB SIIOP KOHTAKT-
HBIX HAIPSDKEHHUH MU 0cajKe (0T KakuX (PaKTOPOB U KaK 3aBUCHUT MPOTSHKECHHOCTD
30H CKOJIbKEHHSI, TOPMOXKEHUS U MIPUIIUIAHUA?).

deHoMeHoJIorn4ecKas Teopus paspyuenus meraima no B.JI. Koimoroposy. ua-
rpamma IIaCTUYHOCTH.

DKcIepUMEHTaIbHBIE METOJIbI HCCIICAOBAHUS HAIPSHKEHHO-1e(hOpMUPOBAHHOTO
coCcTosiHUS MeTasuia B rponeccax OM/I.

WmxeHepHBIil METOJT OTIpeIeNIeHUs] KOHTAKTHBIX HAINPSDKEHUH TPU 0Ca/IKe TTOJIOCHI
HEOrpaHNUYEHHOM JITHBI.

DHEepreTu4ecKoe yCcaoBUE MIIACTUYHOCTH.

BnusiHne MexaHumdeckoil cxembl JedopMmaluy Ha ycuiaue JIepOopMHpPOBaHUS Me-
Tajua.

OcoO6eHHOCTH METOAOB UCCIEN0BaHMs: (POTOYNPYrocTH, (POTOMIACTUIHOCTH, OTI-
TUYECKU IyBCTBUTEIBHBIX TTOKPBITHH.

Oxapaktepu3yiiTe cienyromue (pakTopsl, BIUAIONME HA TUIACTHYECKUE CBOMCTBA
METaJUIOB: XUMUYECKUH COCTaB, MUKPO- U MaKPOCTPYKTYpa, (pa30BbIil COCTAB.
@DaKTopBbI, BAUSIOMINE HA BEIMYMHY KOHTAKTHOT'O TPEHHUS.

[Ipocnenure KuHETUKY Mpoliecca AePOPMUPOBAHUS U pa3pyLIECHUS MeTallja.
Onpenenenus Hanps>KEHHO-1e(OPMUPOBAHHOTO COCTOSHUSL METOI0M H3MEpPEHUs
TBEPIOCTH.

CrniocoObl ynmpouyHeHHs MeTajlIa.

Oxapakrepusyiite popmMooOpazoBaHre METANINYECKOT0 OPOIIKAa METOAOM Ipec-
COBaHUS M CHIEKaHMSL.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

6 cemecmp

Ilepeuens meopemuueckux 60npocoe K IK3ameHy:
1.T'eomeTrpuyeckuii ouyar nedopMalvy U ero napamerpsl (mMHa KOHTaKTHOW IOBEpX-
HocTu. J[mMHa reoMeTpuyeckoro ouara gegopmanuu. Yron 3axBata. CpeaHue 3Haue-
HUS TOJIIIMHBI M HIMPHHBI TI0JIOCH B o4are aedopmarun. XapakTepuCTHKH (HOPMBI
ouara JepopMarivm)
2.'eomerpust ouara aedopMamuy ¢ Y4eTOM CIUTIONIMBaHHA BaikoB (DakTuueckas
¢dopma nMHUU KOHTakTa. Teopernyeckas cxema ouara JedopMaluy C y4eTOM CIUIIO-
IIMBAaHUS BAJKOB. BenmuunHa paguansHOTo cxatus Bajka. J{inuHa odara nedopmanmu ¢
YUYETOM CIUTIOIIMBAHUS BajJKa. YTOJI 3aXBaTa ¢ y4eTOM CIUTIOIIMBaHUs Baika. [Ipobie-
Ma IUIaCTUYECKOT0 00KaTHsl II0JIOCHI IIPU XOJIOJHON ITPOKATKE)
3.Ilnomans koHTaKTHOM MoBepxHOCTH (PacueT miomaam KOHTaKTa MpU MPOKaTKe IOo-
JIOChI IPSMOYTOJILHOTO CEYEHHUsl B IIWIMHIPUYECKUX Bajkax. Meros npuBeAeHHON 1o-
J0ckl. MeTo1 COOTBETCTBEHHOM 1OJIOCHI)
4.Pacuer omnepexeHus: U ero U3MEHEeHHe B CBA3M ¢ ycinoBusiMu npokatku (Teopernue-
CKO€ OTpeJielIeHNe ONEepeKEeHUs NMpH MPOKAaTKe Ha Iagkoi 6ouke. BiausHue Ha ome-
pexXeHue quameTpa Bajka. BiausHue o0xatus Ha onepexeHue. BivsHue HaTsKeHUs Ha
olnepexeHue. SBneHne npununanus npyu npoxkarke. COOTHOIIEHHE MEXKAY CKOPOCTAMHU
BaJIKOB U IOJIOCHI IPU HAJIMYUU 30HBI IPWINIIAHUA. BiusHue npununanus Ha ¢Gopmy
KPUTHUYECKOIO CEUYEHNUs)
Teoperuueckoe onpeneneHre CBOOOJHOTO YIIUPEHUS
5.IlonaTne 00 ’HEProCUIOBBIX MapaMeTpax MPOKAaTKU (DHEprocusioBble MapamMeTpsl B
CUCTEME «BaJKHU-ToJoca». Harpyska Ha aBurarens OpuBOAa Yepe3 IIECTEPEHHYIO
KJIETD)
6. Ycuue mpokaTku U cpeiHee KoHTakTHOe naBieHue ([ToHATHS 00 yCHIIMU MPOKAaTKA
U CpPEHEM KOHTAKTHOM JaBiieHUU. CBsI3b yCUIIMS MPOKATKU U CPEJHETO KOHTAKTHOIO
JTaBJICHUS C KOHTAaKTHBIMU HaIPSDKEHUSIMU )
7.Pacuer cpemHero KOHTakTHOro AaBiieHHs (PakTOpbl KOHTAKTHOTO JlaBieHus. Bius-
HUS IIMPHUHBI MOJIOCHI HAa CpeHee KOHTAaKTHOE JaBiIeHHE. BiMsHMe BHEMIHMX 30H Ha
CpeHEe KOHTAKTHOE JaBjicHUE. BiMsHue HAaTsDKEHUs HAa CpeHEe KOHTAKTHOE JaBJie-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

HUe. BiMsHIEe KOHTAKTHOTO TPEHHs HA CPeJHEe KOHTAKTHOE JaBieHusi. OCOOCHHOCTH
pacdera CpeJHEero KOHTAKTHOTO JABJICHHS M YCHJIMS XOJIOJHOH JHMCTOBOW MPOKATKH.
Ocobennoctu pacuera ko3¢ (HUIMEHTa HANPSHKEHHOTO COCTOSIHUS TPU MPOKAaTKE B Ka-
nbpax)

8.Pacuer momenTta npokatku (MomeHT nedopmanvy Kak MOMEHT CHJI KOHTaKTHOTO
TpeHus. MomeHT aedopManuy Kak MOMEHT YCHIIHS ITPOKATKH. 3aKOHOMEPHOCTH U3Me-
HEeHHUs KOdpPHLMeHTa 1m1eda. MOMEHT MPOKATKH C HATSDKCHHUEM ).

YMmers

COCTaBJIATh MAaTEMAaTUYECKOE OMHUCAHUE
Uil pacdera nedopmMaiuii, cKopocTei
nedopMaruii, HanpsDKeHUH, KHHEMATH-
YECKUX XapaKTEPUCTUK JBUKEHUS Me-
TaJlJla 1 UHCTPYMEHTA, CUJIOBBIX Iapa-
METPOB JUIsl Pa3jIUYHbIX IPOLECCOB
OMZ;

OLICHUBATh NPAaBUIJIBHOCTh HCIOJIb30BA-
HUS TUIOTE3, JOMYUIEHU MPU COCTaB-
JIEHUU MAaTEMATUYECKOr0 ONMCAHUS;
JIe7IaTh TPOTHO3 Ppa3pylIeHUus B IPo-
1eccax oOpabOTKU METasIOB JaBlCHU-
eM;

paccuuThiBaTh Aedopmanvu ¥ Hamps-
JKEHUs, CHUJIbI, pabOTy W MOIIHOCTh
IIacTUYeCKO nedopmanuu ¢ mpume-
HeHneM DBM.

5 cemecmp
Ilpumepnsle npakmuyeckue 3a0anus 011 IK3AMEHA.
1.  3anumure ypaBHEHHE IUIACTUYHOCTH METajla JJIS YCJIOBUW JIMHEHHOTO HaIps-
KEHHOT'O COCTOSIHHSI, TUIOCKOTO HAIPSKEHHOTO COCTOSIHUS, OOBEMHOI0 HAIpsKEeH-
HOT'O COCTOSIHHSI.

2.  BoIpa3uTe rpaHuYHBIC YCIOBUS IUIACTUYECKOTO COCTOSIHHSI METajla uepe3 COOT-
HOIICHUE CKOPOCTEH pa3BUTHS U 3JICYMBAHUS MUKPOAE(HEKTOB.

3. 3anumure U noscHUTe GOpMyIy I ONpeAeTIeHUs CONPOTUBICHHS MeTaa Iuia-
CTHYECKOH AedopMalii METO/I0M TEPMOMEXAHNYECKUX KOA(P(UIIUEHTOB.

4.  Banumwure ypaBHEHUS CBSI3U MEXIY HANPSDKEHUSAMU U JedopManusMu i o0ia-
CTH ynpyrou aedopmaiuu, st 00JaCTH TIIACTHYECKOU eopmanuu.

5.  3anumure ypaBHEHHs CBSI3U MEXKIYy HAMPsHKEHUSMU U AePopMaiusaMu sl 0bna-
CTH ympyro# aedopmaiuu, st 006JacTu ynpyrou aedopmaruu.

6. 3anumure ypaBHEHHs CBSI3U MEXKIYy HAMPsHKEHUSMU U AedopMausaMu ais oba-

CTH ynpyro# nedpopmanui, ajas 00JacTy ynpyro-miacTU4ecKoi ae(opMariyi.

6 cemecTp
Ilpumepnvle npakmuueckue 3a0anusn 01 IK3amena
1. 3anumuTe 1 000CHYHTE yCIOBHE €CTECTBEHHOTO HadalbHOTO 3axBata (EcTecTBeHHBIN
3axBaT MPSMOYTOJIBHON MOJOCH! MIaJKUMH BankaMu. ECTECTBEHHBIN 3aXBaT B KaauoO-
pax MpH MepBOHAYAIBHOM KOHTAKTE MO BEPTUKaJIbHON ocu kKanuOpa. O6o0IeHHoe
yCIIOBHE HAYaJIbHOTO 3aXBaTa)
2.3anumuTe ¥ 00OCHYHWTE YCIIOBHE 3axBaTa NpH ycTaHoBHBIIeMcs mporecce (Cxema
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

CUJI MPU YCTAaHOBUBILIEMCS MpOIECCE. YPAaBHEHUE PABHOBECHS MOJIOCHI M BEJIMYHUHA
HEUTpaIbHOro yriia. MakcUMallbHbII BO3MOXKHBIN YToJ 3axBaTa MPH YCTAHOBUBILIEM-
cs1 TIpoliecce)

3. 3anumuTe U 000CHYHTE COOTHOIIEHHE CKOPOCTEH MeTaljla U BaJKOB B Pa3IMUYHBIX
30Hax ouara aedopmanuu (Onepexenue u ero uaeHTudukanus. COOTHONICHUE MEX-
Iy CKOPOCTSIMHU BAJIKOB U IOJIOCHI B ouare aedopMaiun)

4. BeiBequte audQepeHInaIbHoe YpaBHEHHE HOPMAIBHBIX KOHTAKTHBIX HANPSOKEHUH
(OnemenTapHbiii 00beM ouara nedopmanuu U Bo3aeWcTBUsA Ha Hero. [IpogonbHbIe
CWJIBI, TIPUJIOKEHHBIC K 3JIEMEHTy odara aedopmaruu. Juddepennuanbaoe ypaBHe-
HUE paBHOBecHs dJieMeHTa ouara aedopmanuu. Pemenue nuddepeHunansHoro ypas-
HEHHUs paBHOBECHs dJIeMEHTa odara gedopmanuu. Y paBaenne Kapmana)

5. Bocnpoussenute pemenue ypauenus Kapmana A.U. LenukoBeim (PacueTnas cxema
u ponyimenus A.W. [lenukosa. ['panudHbIe YCIOBHS U MOCTOSIHHBIE MHTETPUPOBAHUS.
VYpaBHEeHUsI KOHTAKTHBIX AaBieHui mo A.U. LlenukoBy)

Bnanets

HABBIKAMU CAMOCTOSTEIBHO MPHOOpe-
TaTh, yCBAaUBATh U MPUMEHATH 3HAHUS
I aHajan3a U O0bsICHEHHUS 3aKOHO-
MepHOCTeH neopMupoBaHus MeTaIa,
KUHEMaTHKH JBMKEHHS MeTaJljla U WH-
CTPYMEHTA, BO3HUKHOBEHHUSI M pacIipe-
JIEJICHUs Harpy30kK B oyare jaedopma-
MU B pa3NuyHbIX mpoieccax OM/I.

5 cemecmp
3aoanusa na peuienue 3a0a4 u3 nPoPHeccuoHanbHOU 00naACMU .
1. Omnpenenuts ycuine aeGopmaiiu Npu X0JIOAHON MPOKATKE JIHUCTA.
2. Omnpegenuts ycumnue nehopMaliiy Ipu ropsaeid mpokaTke JTUcTa.
3. Ompenenuts ycumue nedopMaliy Ipu COPTOBON MPOKATKE.
4. Omnpenenuts ycunue neopmanuu Npu BOJIOYESHUH MPOBOJIOKH.
5. Ompenenuts ycuiue neopMaiuu nNpu MPecCOBAaHUHM KPYIJIOro MpoguIIs.

6 cemecmp
3adanusa na peutenue 3a0ay u3 nPoPHeccuoHanbHOU 00naACmU .
1. Onpenenuts napameTpsl o4ara AeGopMalvy MMpy 3aJaHHBIX YCIOBUSAX MPOKATKH.
2. Onpenenuth k03(pPHUIMEHT BBITSHKKH MPH 33JaHHBIX YCIOBUSIX MPOKATKU.
3. OnpenenuTh CKOPOCTH BAJIKOB, KOTOPasi 00ECIIEYHUT TPEOYEMYIO CKOPOCTh MOJIOCHI IIPH
3aJJaHHBIX YCIOBHS.
4. OnpenennTh CKOPOCTH TOJIOCHI MPU 33IaHHONW CKOPOCTH BAJIKOB.
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CtpyKTypHBII

O1neHOYHBIC CPEACTBA

5 cemecmp
Ilepeuens meopemuyeckux 60npocos K IK3ameny:

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMIETEHIINU
OIIK-4 roToBHOCTH COYETATh TEOPHUIO M MPAKTUKY JJISl PELICHUS] MH)KEHEPHBIX 3a/1a4
3Harb 1. ocCHOBHBIE 3aKOHOMEPHOCTU U SBJIE-
HUs B oyare JedopMalMu B Ipolec-
cax OM/J;

2. OCHOBHbBIE XapaKTEPUCTUKH UHCTPY-
MEHTa JUIs pean3aliu MpoLecCcoB
OM/I.

1. MexaHu3MBbI TUTACTUYIECKON ehopMaIuu.

2.YTo Takoe HaKJIen MeTaJlla C TIO3UIIMK Teopun auciokanuii? Ha uro oH Bimsier?

3.3anummTe ¥ MOSICHUTE KPUTEPUH IJIACTUYHOCTH MeTaia (B TOM YMCIe M KpuTe-
puii B.JI. Konmoroposa).

4. Duznyeckue SIBICHUS, JISKAIINE B OCHOBE MOJSPU3AUOHHO-ONITHYECKOTO METO-
na.

5.[onsTre «popmoodpazoBanue» mpu 00padOTKE METAJUIOB IaBICHUEM.

6. ITonsTue «popmonzMeHeHHe» pU 00PadOTKE METAIIOB JABICHUEM.

7.TlonsiTHE «CBOWMCTBOOOpA30BaHHUE» MTPH 00PaOOTKE METAJUIOB JIaBJICHHUEM.

8.IlonsiTHE «CBOMCTBOM3MEHEHHEY MPU 00paOOTKE METAIIIIOB JJABICHHUEM.

9.HazoBwute nmpu3Haku KIaCCHPHUKAIUU YCTPOUCTB U criocoboB OM/I.

10. YcnoBue nocTosHCTBA 00OBbEMA.

11. HepaBHoMepHOCTh Aegopmaruu npu OMJI.

12. Cnoco6s1 popmoobpazoBanus nmpu OM/I.

13. YcnoBrue HAaMMEHBIIIETO COMPOTHBIICHHS.

14. Ha3oBuTe 1 oxapakrepusyiTe crocoosl popmonsmeHenus meramia npu OM/I.

15. Cunel BHewHero Tpenus B mpoueccax OM/I.

16. ConpoTtuBieHue miacTu4eckoi nepopmanuu.

17. Pons cma3ku B nporeccax OM/I.

18. Ilepeuncnure 1 oxapakrepusyiTe crocoObl cBoiicTBooOpazoBanus npu OM/I.

19. OTnuuus mIacTudeckor edopManuy MOTUKPUCTAIA OT IIACTHYECKON nedop-
MaIllii MOHOKPHCTAJLIA.

20. TlepeuncnuTe U 0XapakTepu3ynTe CrIocoObl cBolicTBOM3MeHeHus ipu OM/I.

21. TekcTypa MeTaia.

22. Yto TaKoe «ITOJIMTOHU3AIMS U «PEKPUCTALTH3AMNS» C TIO3UIUN TEOPHU JHCIIO-
Karui?

23. MexaHu3Mbl 00pa30BaHUS JUCITOKAITHH.

24. MexaHU3MbI TOPMOXKEHHSI TUCTOKAIIHA.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

6 cemecmp
Ilepeuenv meopemuueckux 60npPocos K IK3AMeHY:

@DaKkTUYECKUI ouar, BHEKOHTAKTHas Ae(opMaliust 1 xKecTkre KOHIbI (PaKTHYeCcKuil ouar

w

8.

nedopmaruu. BHekoHTakTHaAs BBICOTHAsl YTsDKKa 3a/lHETO KOHIA mojockl. [umoresa
JKECTKUX KOHIOB (TJIOCKUX CEYEHUM))

. @a3bl IIPOKATKH (HepBOHa‘IaHLHLIﬁ KoHTakT. Hayamo 3axBara. OKoHYaHME 3aXBara.

dopMHpoBaHHUE MEPETHEr0 KECTKOTO KOHIA. YCTaHOBHBIIMICS mpouecc. BriOpoc.
YcnoBre NOCTOSHCTBA CEKYHTHOTO 00beMa)

. [IpuHynuTeNnbHBINA 3aXBaT
.Koaddunuenra tpenus npu npokarke U Meroabl ero ompeneneHus (OcoOeHHOCTH

pacnpezneneHuss cuia TpeHUsl 1o ayre koHTakTa. CylHOCTh Ko3(@uuMeHTa TpeHUs
pu npokarke. MeTos; MakCUMaJIbHOTO yIvia 3axBara. MeToa NpeaesibHOTo OOXKaTHsl.
Meron onepexenusi. CooTHoIeHUs K03()GULIMEHTOB TpeHHs NPH 3axXBaTe U yCTaHO-
BHBIIIEMCSI TIPOIIECCE)

. Bausinue ¢daktopoB mpokarku Ha ko3huimeHT Tpenus (BausHue Marepuana moso-

cel. Bimsiaue Marepuajlia U COCTOAHUSA MOBCPXHOCTHU BAJIKOB. Brusaue texHomoruue-
CKHMX CMa3oOK. BinusiHue TCMIICPATYPhI IIPOKATKH. Bausaue CKOpPOCTH HpOKaTI(I/I)

. @u3nyeckas CymHOCTh HeilTpanpHOro yrmia (HekoTtopsle 3aBUCMMOCTH JUIsl pacueTa

HelTpanbHoro yria. OneHka npuMmeHuMocTu ¢opmyn OkenyHnaa-IlaBnoBa n Paifn-
Oepra. Ilpenensl U3MeHEHUs] HEUTPAIBHOIO yIIa MPH MPOCTOM IPOLECCE MPOKATKU.
MexaHnu3Mbl M3MEHEHHMs] HEWTPaJbHOIO YIVIa IMpH IMPOCTOM MPOIECCEe IMPOKATKH.
HeiiTpanbHblii yron Kak peryistop npouecca nNpoKaTku)

. HanpsbxenHo-nedopMupoBaHHOE COCTOSTHUE MeTasuia npu npokarke (OcHoBHast Me-

XaHU4eckas cxema aeopMaiMu Mpu mpokarke. JIOMONHHUTENbHBIC HANPSHKCHHS U
TpaHchOpMaIUs CXeMbl HAMPSHKEHHOTO COCTOSIHHS. OCOOEHHOCTH MPOIOIBHOTO IBH-
KEHHs MEeTajlla B HU3KOM ouare aedopmaiin. OCOOSHHOCTH MPOIOILHOTO HAMPSKe-
HUA B HU3KOM Od4are )Ie(l)OpMaHI/H/I. Ocobennoctu MMPOAOJIBHOIO IBMXKCHHA METAJlJIa B
BBICOKOM o4are aepopmarnuu. Popma MOMepevuHOro CEYSHHs MOIOCH MOCIE MPOKATKH
NP pa3InYHbIX 3HAUeHUsIX Lx /hcp)

Buisl 1 cocrapisironiue yuupenus (YIIUpeHUe U ero 3HauYCHUE ISl TEXHOJIIOTHHU TIPO-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

katku. Bugsl ymmpenus. Cocrapisiomue ymupeHnus. PacueTHas BelMYuHa yIIupe-
HUS)

9. Bnusinue QaxTopoB mpokaTku Ha ymupeHnue (Bnusaue oOxarus. Biusnue nuamerpa
BAJIKOB. BiusiHME MCXOAHOM MIMPUHBI TOJIOCHL. BiusHue mupuHel oyara nedopMalyi.
Bnusinue koagdunmenta tpenus. BiusHue ckopoctu npokarku. BiusiHue xumcocra-
Ba cTaju. BausHue HaTshkeHUs v noAnopa. Biusuaue npobHocTH nedopmarium)

11. KoHTakTHbIE HANPSDKEHUS U OCOOCHHOCTH UX pacIpellelieHHs] BAOJIb AYTH 3axBaTa
(KonTakTHBIC HampsDKEHUSI MPHU MPOKaTKe. BapwaHThl pacmlpeneneHuss HOPMaTbHBIX
KOHTAKTHBIX HampspkeHud. OCOOEHHOCTH pacrpefeNieHUs KOHTAKTHBIX HampsoKeHUN
npu Ixlhep = > 5. OcoOeHHOCTH pacrpenesieHHsT KOHTAKTHBIX HANPsDKCHUH TpU
Ixlhcp = 2...5. OcoOeHHOCTH pacrpene/icHHss KOHTAKTHBIX HAlpsHKEHUH MpU
Ix’hcp=0,5...2 u lx’hcp<0,5).

12. BnusHue ycnoBUN NPOKATKH Ha KOHTakTHOe AaBieHue (Bmusaue xoadduumenra
TpeHus. Biusinue obxarust Biusaue nuamerpa BankoB. BiusiHue 3aHET0 HATSKEHHUS.
Bnusinue nepennero HarspkeHus. COBMECTHOE BIMSIHHE MEPEIHEr0 W 3aJHETO HaTs-
HKEHUS).

YMmeTn

BBIOMpATh MapaMeTpbl HHCTPYMEHTa
JUI peau3aliyl 33/IaHHOTO Tpolecca
OM/[;

AHAJTM3UPOBATH TEXHOJIIOTUIECKUE TIPO-
neccel OMJI ¢ 11enbI0 MOMCKA OITH-
MaJIbHBIX ITAPaMETPOB TPOIIECCa U BbI-
60pa HamTy4IIero 000py10BaHuUsI.

5 cemecmp

Ilpumepnvie npaxmuueckue 3a0anus 011 IKIAMEHA

1.Tlepeuncnure nokaszarenu popmonsMeHeHust metania npu OMJI. 3anummre dop-
MYJIBI JUIsl UX OTIpEeAeTICHUsI.

2.1IpuBenute mpUMephl NPOSBICHUS HEPABHOMEPHOCTH Je(pOpMalluy MpH HATUYUH
KOHTaKTHOT'O TPEHUS; TP HECOOTBETCTBUM (POPMBI HHCTPYMEHTA U Je(pOpMUpY-
€MOro TeJla; MPHU HEOJHOPOJTHOCTH CBOWCTB Aedopmupyemoro tena. B uem 3a-
KJIFOYAETCSl 3aKOH JOMOJHUTEIbHBIX HAPSAKEHUAN?

3. U300pa3ute MexaHn4ecKue cxeMbl AeopMaliu JUis JIMCTOBOM MPOKATKU.

4.1300pa3uTe MexaHn4ecKue cXeMbl JeopMaIiu J1j1sl IPECCOBaHMUS.

5. M300pa3ute MexaHU4eCKHe CXeMbl AeQopMaIliu JUisl BOJIOUEHUSI.

6. N300pa3uTe MexaHn4YeCcKUe CXeMbI Ae(opMariu Ui OCaIKH.

6 cemecmp
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CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OueHouHbIE CpeACTBa
KOMIETEHIINU
Ilpumepnvle npakmuueckue 3a0anusn 01 IK3amena
1. OueHuTh BO3MOKHOCTD 3aXBaTa MeTajljla BaJIKaMU NP 3aJaHHBIX YCIOBHUSX.
2. OueHHTh yCTOWYMBOCTH MPOLIECCa MPOKATKU MPH 331aHHBIX YCIOBHSIX.
Bnagerts METOJIaMH aHAJIN3a TEXHOJIOIMUYECKUX 5 cemecmp

MIPOLIECCOB U UX BIIUSHUSA HAa KQ4€CTBO
MOJy4aeMbIX U3JEIIUH;

YMEHUEM aHaJIU3UPOBATH TEXHOJIOTU-
YECKHUE PEKUMBI.

3adanusa na peutenue 3a0ay u3 nPoPHeccuoHanbHOU 00naACMU .

1.

2.

BriOpats 000py0oBaHue JUIsl XOJIOJHOM MPOKATKU JIUCTA MPH 3aJaHHBIX UCXO/I-
HBIX ITapaMeTpax.

BriOpats 000opyoBaHue Uit ropsiueii MpOKaTKU JIUCTa MPH 3alaHHBIX UCXOJIHBIX
napameTpax.

BriOpats 000py10oBaHue 17151 COPTOBOM MPOKATKU JIUCTA MPH 3aJJaHHBIX UCXO/1-
HBIX ITapaMeTpax.

BriOpats 000py1oBaHue /17151 BOJIOYEHUS POBOJIOKU IPH 331aHHBIX UCXOAHBIX
napameTpax.

BriOpats 000py10BaHue U1l IPECCOBaHUS MPYTKa MPH 3aJaHHBIX UCXOJHBIX I1a-
pamerpax.

6 cemecmp

3aoanusa na peuienue 3a0a4 u3 nPoPeccuoHanbHOU 0d1aACMU .

1.

2.

Onpenenutb BO3MOXKHOCTh TOpsiuei MPOKATKU JIMCTa IPU U3BECTHBIX TEXHUYE-
CKUX XapaKTepUCTHKax paboyeil KJIeTH U MPUBOA.

Onpenenutb BO3MOKHOCTh MPOKATKA COPTOBOTO MPOMUIIS PU U3BECTHBIX TEX-
HUYECKUX XapaKTEepUCTHKaX paboyell KJIeTH U MPUBOJIA.

Onpenenutb BO3MOKHOCTh XOJIOAHON MPOKATKU MOJIOCH! PU U3BECTHBIX TEXHHU-
YEeCKHUX XapaKTepHCcTUKax paboueil KiIeTH U IpUuBOJIa.
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0) Ilopsaok nmpoBeaeHUs1 MPOMEKYTOUHON aTTeCTANMM, MOKA3aTeJH U KPUTEPUH OlLle-
HUBAHMSA:

[Ipu moAroToBKe K 3K3aMeHy He0OX0IMMO 03HAKOMUTCS ¢ [Ipoepammoti Kypca.

CryaeHTam mpenocTaBisieTCs MPOrpaMMa HU3y4YEHHUs UCLUIUIMHBI C YKa3aHUEM HCTOYHHU-
KOB, I'JIe MO’)KHO HAUTH OCHOBHOM MaTepuall 1o JaHHOU TeMeE.

Pabora cTyneHTOB COCTOUT B TPOpaboTKe 0030pHOTO JEKIIMOHHOTO MaTepHuala, B U3y4CHHH
no ydeOHMKaM MpPOrpaMMHOr0 MaTepuaja U PEeKOMEHJIOBAaHHBIX MPENo/aBaTesieM JUTEpaTypPHBIX
HMCTOYHHMKOB, BBIMOJIHEHUU PACYETHBIX padOT, B PEIICHUH aHAJOTUYHBIX 3aj7a4 M0 JaHHON TeMaTu-
K€, 03HAaKOMJICHHH C METOJIMYECKUMHU MaTepuaiaMu 1o JaHHOW Teme. MeTonnyeckue MaTepHabl
HaxonsaTcs Ha kadenpe TOM (ayn. 2/9). Web-opueHTHpOBaHHbBIC METOJMUCCKUE MAaTEpPHUAJIbl pas-
MelleHbl Ha caiite MI'TY.

N3yuenne pekoMeHOBAaHHON JOMOMHUTEIBHONU JUTEPATYpPHI lieJecoo0pa3Hee HauyuHaATh C
o0umx ¢GyHIaMEHTAIbHBIX PaloT, a 3aTeM NEePeXOIUTh K YaCTHBIM paboTam, CTaThsiM; B CIy4ae
aHaJIM3a HOBEHIIMX Pa3padOTOK U TEXHOJIOTUH - C dKYPHAJIbHBIX CTaTeH.

[Torcku HY>KHOI TUTEpaTYphl HY’)KHO HAUMHATH C IPOCMOTpa OMOTMOTEUHBIX CUCTEeMaTHYe-
CKHX KaTaJoroB, pedepaTUBHBIX KypHAIOB. O TOMENICHHBIX B )KYPHAJIaX CTAThIX MOKHO Y3HATh
U3 BBIXOJAIICH exeHenenbHo «JleTonucu )KypHalnbHBIX CTaTei», u3 oubianorpadguueckux ykaszare-
JIel HOBOM JIUTEpaTyphl. YKa3aHUs Ha UMEIOUIYIOCS JTUTEPATYPY MO KOHKPETHBIM BOIIPOCAM MOXKHO
HalTH B CHOCKax MOHOTpaduii, crateil, yaeOHUKOB.

5 cemecmp

Jlis oy4eHus 10MmycKa K 3K3aMeHy He0OX0JMMO HalucaTh TPU KOHTPOJIbHBIX PaOOTHI.

KonTponbHas pabora — nuceMeHHas paboTa, IpeJHa3HaYeHHasl i1 IPOBEPKU 3HAHUN CTY-
JICHTOB TI0 OTJIEJIbHBIM BOIPOCAM Y4e€OHOH MpPOTrpaMMBbl: KpaTKOE CHCTEMAaTU3MPOBAHHOE M3JIOXKe-
HUE COJIepKaHUs BOIIPOCA, ONPEAETICHHOTO 3a/laHUEM.

[ToaroToBka Kk KOHTPOJIBHOM paboTe 3aKitoyaeTcs B yriayOieHHON MpopaboTke MaTepuaa 1o
KOHKpETHOW Teme. J[JIsi 3TOro Bo BpeMs MPOUYTEHHS W M3y4YeHHs] MaTrepraja HeoOXOAWMO JeraTh
3anucH (BBIHUCKH, TJIaHbI, KOHCIICKTHI, TE3UCHI, CXEMBI U T.]I.).

[TpomexxyrouHast arrecTanus 1o auciuiuinHe «Teopus oOpabOTKH METaIOB TaBICHHUEM)
BKJIIOYAET TEOPETHUYECKUE BOMPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHHs OOy4YarOIIMMUCS
3HAaHUH, U MPAKTUYECKHUE 3a/IaHUs, BBIABISIONINE CTENICHh COPMHUPOBAHHOCTH YMEHUH W BIajie-
HUM, IpoBoaUTCA B (hOpMeE IK3aMeHa.

DK3aMeH 10 TaHHOW JUCUUIUINHE TIPOBOJUTCS B YCTHOHM (OpME 1O IK3aMEHAIIMOHHBIM OuIe-
TaM, KaX/blil U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MPAKTUUYECKOE 3a/laHueE.

IMoka3aTeu U KPUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJINYHO» (5 6aJuI0B) — 00y4JaroLiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOE 3HaHNE YIeOHOTO
MarepHaia, CBOOOIHO BBHIMOIHAET MPAKTHUYECKUE 33/1aHuUs1, CBOOOHO ONEpUPYET 3HAHUSAMH, yMe-
HUSIMH, IPUMEHSET UX B CHTYalHsX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJaromuiicst IEMOHCTPUPYET CPEIHHUI YPOBEHB cop-
MHUPOBAaHHOCTH KOMITETEHIIHIA: OCHOBHBIE 3HAHUS, YMEHHSI OCBOEHBI, HO JIOITYCKAIOTCSI HE3HAYH-
TEJIbHBIE OITMOKH, HETOUHOCTH, 3aTPYAHEHUS MPU aHATMUTUYECKUX ONEepaIHsX, IepeHoce 3HaHUH U
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYAITUH.

— Ha OLIEHKY «yJA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJaromuiicst IeMOHCTPUPYET HOPOTOBBIH
YPOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHIIMIA: B X0/I€¢ KOHTPOJIBHBIX MEPOTIPUATHIA JOMYCKAIOTCS
OLIMOKH, POSIBIIIETCS] OTCYTCTBUE OT/AETIbHBIX 3HAaHUH, yMEHUH, HAaBBIKOB, 00Y4aIOLIUICS UCTIBI-
THIBAET 3HAUNTEIILHBIC 3aTPYTHEHHS MTPH OTIEPUPOBAHUH 3HAHUSMHU M YMEHHUSMH TPH UX MTEPEHOCE
Ha HOBBIE CUTYyallUH.

— Ha OIICHKY «HEeY/0BJIEeTBOPUTEIbHO» (2 6aria) — o0yJaromuiicss e MOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTH4YecKoro MaTepuana, 10MyCcKaeT CyIECTBEHHbIE OITUOKH, HE MOKET IOKa-



3aTh MHTEJJICKTyaJIbHbIE HAaBbIKU PELICHHS MPOCTHIX 3a/1a4.
— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (1 Oarn) — oOyJaromumiicss He MOKET TOKa3aTh 3Ha-
HUS Ha YPOBHE BOCIPOMU3BEICHUS U 00bsICHEHUSI HHPOPMAIIUU, HE MOKET MIOKa3aTh MHTEIJUIEKTY-
AJIbHBIC HABBIKW PCIICHUA IMPOCTHIX 3a/1a4.
6 cemecTp

JK3aMeH 110 JaHHOI JIUCIUIUIMHE TPOBOAUTCS B YCTHOM opMe MO HK3aMEHALMOHHBIM OU-
JeTaM, KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKUX BOIPOCA M OJTHO MPAKTUYECKOE 3aaHue.
IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIUYHO» (5 6ayioB) — 00y4aromuiicss JeMOHCTPUPYET BBICOKUI YPOBEHb c(hOpMU-
POBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE, CUCTEMATHYECKOE U IIyOOKOe 3HaHue y4eOHOTo MaTe-
puaina, CBOOOTHO BBIMOJIHSAET MPAKTHUECKUE 3a/IaHHsl, CBOOOIHO ONEpUPYET 3HAHUSAMHU, YMEHUSIMH,
MPUMEHSIET UX B CUTYalUSX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJaronuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB CPOPMHUPO-
BaHHOCTH KOMITETEHIIMI: OCHOBHbBIE 3HAHUS, YMEHUSI OCBOEHBI, HO IOMYCKAIOTCS HE3HAUNUTEIbHbBIE
OLIMOKH, HETOYHOCTH, 3aTPYAHECHUS TPU aHATUTUIECKUX ONEPAIHsIX, IEPEHOCE 3HAHUI U yMEHUH
Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIUH.

— Ha OIICHKY «Y/0BJIETBOPHUTENbHO» (3 Oaiia) — 00yJaromuics 1eMOHCTPUPYET MOPOTOBBIN ypo-
BeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI TOMYCKaIOTCS OIINO-
KU, TIPOSIBIISICTCSI OTCYTCTBUE OT/ACIBHBIX 3HAHHA, YMEHHIA, HABBIKOB, 00YUaIOIIHIACS UCTIBITHIBACT
3HAYUTEINbHbIC 3aTPYIHEHUS IPU OTIEPUPOBAHNH 3HAHUSMU U YMEHUSMU MPU UX MEPEHOCE Ha HO-
BbIC CUTYaIIHH.

— Ha OLIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 Oaina) — oOydaromuiics JeMOHCTPUPYET 3HaHUS He 00-
nee 20% TeopeTHUeCcKOoro MaTepuaa, JOIMyCcKaeT CylIeCTBEHHbIE OIIMOKY, HE MOXKET MOKa3aTh WH-
TEeJIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYA0BJIeTBOPUTEJbHO» (1 6amT) — o0yuaromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEICHUS U 0OBSICHEHUS] UH(OPMAIIMH, HE MOXKET IMOKa3aTh UHTEIJIEKTYyaJIbHbIE
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.

KypcoBasi paboTa BBINOIHSETCS 10 PYKOBOJCTBOM MpenojaBaress, B Mpoliecce ee Hanuca-
HUS 00y4JaloUIMiics pa3BUBAET HABBIKM K HAYYHOU paboTe, 3aKperisist U OTHOBPEMEHHO PacIIUpsis
3HaHUS, NOJIy4YeHHbIE NIPH U3Y4YeHUH Kypca «MaTeMaTudeckas JIOTuKa U Teopus anroputMony. [Ipu
BBINIOJTHEHUH KYPCOBOM pa0dOThl 00yJaromuiics 1O KeH 1oKa3aTh CBO€ yMEHUE paboTaTh C HOpMa-
TUBHBIM MaTe€pHajoOM U IPYTUMH JIUTEPATYPHbBIMU UCTOUHHUKAMH, a TAK)KE€ BO3MOXHOCTb CUCTEMa-
TU3UPOBATh U aHATM3UPOBATH (DAaKTUIECKUN MaTepHal U CAMOCTOSTEIbHO TBOPUYECKH €r0 OCMBIC-
JNBATh.

B nporecce Hanucanus KypcoBoil paboThl 00yJarOmUNiCs TOJDKEH pa300paThbCsi B TEOPETUUECKUX
BOIpOCcax N30paHHON TEMBbI, CAMOCTOSATENIBHO MTPOAHATU3NPOBATh IPAKTUYECKUI MaTepHall, pa3o-
OpaTh 1 000CHOBATH MPAKTHYECKUE TIPEITIOKECHHS.

IToxa3aTenn U KpUTepPHUH OLCHNBAHUS KYpPCOBOi padoThI:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — paboTa BHINOJIHEHA B COOTBETCTBUU C 33laHUEM, 00ydaro-
IIMHACS TIOKA3bIBaeT BHICOKUI YPOBEHb 3HAHUHN HE TOJIBKO HA YPOBHE BOCIIPOM3BEIECHUS U O0OBSICHE-
HUS HHOOPMAINH, HO ¥ HHTEIUICKTYaJIbHBIE HABBIKM PEIICHUS Tpo0IeM U 3a/1a4, HaXOKJICHUS YHH-
KaJbHBIX OTBETOB K IPOOJIEMaM, OLIEHKU M BHIHECEHUS] KPUTHUECKUX CYXKICHUH;

— Ha OIICHKY «Xopo1o» (4 6amia) — paboTa BHIMOJHEHA B COOTBETCTBUU C 3aJJaHUEM, 00YyJarOIrii-
Cs1 IOKA3bIBaeT 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS] UH(DOPMAITUH, HO U
MHTEJUICKTYaJIbHbIE HaBBIKU PEIICHUS MPOOIIEM | 3a]1a4, HAXOXKJICHUS YHUKAIBHBIX OTBETOB K TIPO-
onemam;

— Ha OLIEHKY «yJ10BJeTBOPHUTEIbLHO» (3 Oana) — paboTa BHIIOJIHEHA B COOTBETCTBUH C 3aJJaHUEM,
o0yyaroImuiics MOKa3bIBaeT 3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00bsICHEHU HHPOPMALIUHU, UH-
TEJUIEKTyallbHbIe HaBBIKU PEIICHUS IPOCTHIX 3a/1a4;

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHOY» (2 Oana) — 3aiaHne TperoaBaTessl BBIMOJIHEHO YaCcTH-
HO, B TIPOIIECCE 3aIIUTHI pa0OThI 00YJAIONTUNCS JOMYCKAET CYIECTBEHHBIC OIMMOKHU, HE MOXKET T0-
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Ka3aTb UHTCIIJICKTYaJIbHBIC HABBIKU PCIICHUA ITOCTaBJICHHOM 3aJa4du.

— Ha OLCHKY «HEYJAOBJECTBOPUTEIBHO» (1 621.]1.]1) — 3aJlaHuC MnpenoaaBaTejsd BbIIIOJIHCHO YaCTUYHO,
O6y‘lﬁIOH.IPII>iCH HE MOXKCET BOCIIPOU3BECTU U OOBSACHUTD COACPIKAHUE, HE MOKET IIOKA3aTh MHTECII-
JICKTYAJIbHBIC HABbIKW PCIICHUA IMOCTaBJICHHOM 3a4a4H.

8 YueOHo-MeToqUYecKOe U MHPOPMALMOHHOE 00ecTedeHHe TUCIUTITUHBI

a) OcHoBHas JUTEpPaTypa:

1. [lemmyposa, H. I'. O6paboTka MeTaiioB AaBieHueM (001l Kype) : yaeoHoe nocooue / H. I
[emmyposa, 1. O. ITycroBoiitoB ; MI'TY. - Maraurtoropck, 2013. - 142 c. : ., cxemsl, Ta0I. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/11078
23/618.pdf&view=true (mara obpamienus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JEKTPOH-
HeIid. - ISBN 978-5-9967-0381-4. - MImeercst me4aTHBIN aHATIOT.

2. PymsnueB M.U. Teopus npokatku: yueOHoe nocobue [nekTpoHHsli pecype]| / M.U. Pymsan-
ues, .M. Kunszun. - Marauroropck: M3a-so Marauroropck. roc. Texs. yu-ta um. I'.1. 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 XapaKTEPUCTUKHA KadeCTBa MPOIYKIIHH :
yuebHoe nocodue / M. U. Pymsnues, H. M. Jlokorynuna, A. b. Momep ; MI'TY. - Maruuro-
ropck : MI'TVY, 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 obparenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3JeKTPOH-
HBIA. - CBefeHus nocTynHbl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. JlokotyHnuna, H. M. OcHOBBI T€OpHH U TEXHOJIOTUU POLECCOB 00PAOOTKHU METAIJIOB JIaBJIEHUEM
: yuebnoe nocodue / H. M. Jlokoryauna ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anexTpoH.
ont. auck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123
539/1314.pdf&view=true (mara obpamienus: 25.09.2020). - MakpooObeKT. - TEKCT : 3IEKTPOH-
HBIHA. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Pymsaniee M. HcciienoBanre OCHOBHBIX 3aKOHOMEPHOCTEH MPOIOIBHONW MPOKATKU: Jlabopa-
TOPHBIN MPaKTUKYM [DnekTpoHHbIH pecypc] / M.U. Pymsuues. -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 oopamenus: 25.09.2020).

3. WUneuna, H. H. Teopus 06paboTku MeTamuioB nasieHueM : npaktukym / H. H. Unpuna ; MI'TY. -
Marnutoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132
856/2762.pdf&view=true (marta obpamienus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3JEKTPOH-
HBIH. - CBefieHusI ToCTynHBI Takke Ha CD-ROM.

4. oporobun, B. I'. TeopeTnueckre 0CHOBBI 00pabOTKH METAJUIOB JIaBICHUEM : yueOHOe rmocodue
/ B.T. Hoporo6un, A. I'. Kopuynos, K. I'. [IluBoBaposa ; MI'TVY. - Maruutoropck : MI'TY,
2015. - 1 anektpoH. onrt. auck (CD-ROM). - 3ari. ¢ tuTyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123
930/1415.pdf&view=true (mara obparenus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3JEeKTPOH-
HBIH. - CBegeHus goctynHbl Takxke Ha CD-ROM.
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~

B) MeToauuecKkue yKa3aHus:

Pymsuues M.U. PacueT 1 aHanmu3 mapamMeTpoB MPOKATKH: yaeOHOE TTocodue [ DIeKTpOHHBIN pe-
cypc] / M.W. PymsuneB. - Marauroropck: M3n-Bo MarHMTOropcK. roc. TEXH. YH-Ta HM.
I''". Hocosa, 2019. - 94 ¢c.- URL.:
http://cloud.seven-sky.net.ru/tom/m.rumyantsev/Raschet_i_analiz_parametrov_prokatki.pdf
(mara obpamenus: 04.10.2019).
Hlemmyposa, H. I'. Kinaccugukanus kak MeTos1 moucka TEXHHUECKOro pemenus. Pacuer nas-
JISHUs MeTaJula Ha UHCTpYMeHT B mporieccax OM]] : yue6HOoe mocodue / H. I'. Illemmyposa, 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 obpameuus: 04.10.2019). - MakpooObeKT. - TeKCT : d1eK-
TPOHHBIU. - FIMeeTcs neyaTHsIid aHAJIOT.
lemmyposa H.I'., Yukumes /[.H. Mcnons30BaHne MHKEHEPHOTO METOAA pacyeTa KOHTAKTHBIX
HaNpsDKEHUH pu ocanke: Meroany. yka3. — Marauroropck: 'OY BITIO MI'TVY, 2008. — 36 c.
VYcnoBue nocTossHCTBa 00beMa U KodhduireHTs! aedopmaruu: tadboparopHas padora, 1990. — 7
c.
[emmypoBa H.I'. DkcniepumeHTaNbHBIE METOABI OMpesesieHns kod((uimenTa BHEIIHEro Tpe-
Hus B nponeccax OM/l: Meroauu. pekomennauuu. — Marauroropck: MI'MU um. I'.11. Hocoga,
1990. -45c.
Pyuunckas H.A.., PerukoB C.C., Ilanexkun ILII. 3axoH HamMeHbIIEro COMpoTUBIEHUs: MeTo-
IU4Y. YKa3. TI0 BBINOJIHEHUIO JIabopaTopHOM paboThl — Maruutoropck: M3n-Bo MarHutoropck.
roc. TexH. yH-Ta uMm. .. Hocoma, 2012. — 11 c.
HepaBnomepHocTh nedopmariuu mpu npokarke: gadboparopHas padora, 1991. — 9 c.
[ITemmryposa H.I'. MccnenoBanue npeccyeMoCTH METaUIMYECKUX TOPOUIKOB. MeToz onpeaee-
HUs YIUIOTHAEMOCTH MOPOLIKOB: Meroaud. yka3. — Marnutoropck: MI'MH um. I''M. Hocosa,
1993. - 12 c.

r) Ilporpammuoe odecrieuenne u UHTepHeT-pecypchl:

Haunmenosanue [10 Ne moroBopa CpoK JeHCTBUS JTUIICH3UH

MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager cBO0OOIHO 6eccpouHo
pacmpoCcTpaHsIeMoe

7Zip cBOOOIHO 6eccpouHo
pacmpoCcTpaHsIeMoe

QForm J1-681-19 ot 12.07.2019 06eccpouHo

1. HammonanbHas HHGOPMAIHOHHO-aHAIUTHYECKAsT CHCTeMa —POCCHITCKHIT MHIEKC HAYYHOTO
utupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp

2. TlouckoBas cucrema Akagemust Google (Google Scholar). — URL: https://scholar.google.ru/

3. HNudopmanmonnas cucrema — EquHoe OKHO A0CTYyINa K MHOOPMAITHOHHBIM pecypcam. —
URL: http://window.edu.ru/

4. ®depnepanbHOE TOCYIAPCTBEHHOE OI0KETHOE YupekaeHne «DenepanbHblii HHCTUTYT IPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocryma: http://new.fips.ru/

5. Poccuiickas 'ocynapcrBennas 6udmuoreka. — URL: https://www.rsl.ru/
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6. Poccuiickas HanuoHaabHas oubrorTeka. — URL: http://nir.ru/
7. TocynapcTBeHHas myOJM4Has HAy4HO-TeXHHYeckast ondanoreka Poccun. — URL:

http://www.gpntb.ru/

8. Public.Ru — ITy6nuunast untepuet-6ubaroTeka. — URL: http://www.public.ru

9. Cso6oanas >nnmkinonenus «Bukunenus». — URL: https://ru.wikipedia.org

10. bubnmorpaduueckas u pedeparuBHas 6a3a qaHHbIx Scopus. — URL:
https://www.scopus.com

11. TTouckonas riatdpopma Web of Science. — URL: http://webofknowledge.com
12. bubnuoreka snekTpoHHbIX KHUT JIutPec. — URL: https://www.litres.ru/

9 MarepuajibHO-TeXHHYECKOe oDecredeHne TUCIUNINHBI

MaTepI/IaJ'ILHO-TeXHI/IquKOC obecreyeHne JUCHUILIMHBI BKJIFOYACT .

Tun u Ha3BaHue AyJUTOpUn

OCHaH_ICHI/Ie AyJUTOpUN

VYyeOHast ayquTopus ajs
NPOBECHUS 3aHATHUH JIeK-
[IUOHHOTO THIIA

TexHu4eckue cpencTBa 00ydeHus, CIyKalie 1 IpecTaB-
JeHus y4eOHOM HHPOpMALIUU OOJIBIIION ayTUTOPHH: MYJIbTH-
MEAWIHBIC CPEICTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yueOHoii nHpopmanuu. Crenuanu3nupoBaHHas MeOelb

VYyeOHast ayquTopus Ais
IIPOBE/ICHUS MPAKTUUECKUX
3aHATHI

TexHuueckue cpencTBa 00ydeHus, CIyKalie 1 IpecTaB-
JeHus y4eOHOM HHPOpPMALIUU OOJIBIIION ayIUTOPHH: MYJIbTH-
MEAWHBIC CPECTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yueOHoii nHpopmanuu. Crenuanu3upoBaHHas MeOesb

VYuebHas ayauTopus 1Jis
MIPOBEICHUS J1aOOPATOPHBIX
3aHATHUM.

JlabopaTopust OMJ]

JlaGopatopHoe 00opy10BaHHUE:
- IpokaTHbIN cTaH « Y O»;
- IPECChl THAPABINYECKHUE.
Crneunanu3upoBaHHas MeOeb

YyeOHast ayTuTOpus As
BBITIOJTHEHUS KYPCOBBIX
MPOEKTOB (paboT)

Kommbrotepras Texuuka ¢ nakerom MS Office, ¢ moakiode-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
dbopMarmoHHO-00pa3oBaTenbHyl0 cpeay yHuBepcutera. Crie-
[IMaTU3UpOBaHHAs MeOeITh

VYuebHas ayauTopus 1Jis
IPYNIOBBIX U UHAUBUAY-
QJIbHBIX KOHCYJIbTalUH, Te-
KYILEro KOHTPOJIS U MPOo-
MEXKYTOYHOM aTTeCTaluu

Kommerotepras Texuuka ¢ makerom MS Office, ¢ moakirode-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO HH-
dbopMaimoHHO-00pa3oBaTeIbHyl0 cpeay yHuBepcuteta. Cre-
[IMaTU3UpOBaHHAS MeOeITh

Tlomemenue i caMoCTO-
ATETHLHOU paboThI

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moaximoue-
HUEM K ceT «HTepHEeT» U C TOCTYIOM B SJIEKTPOHHYIO UH-
dbopmarmoHHO-00pa3oBaTeNbHYI0 cpeay yHuBepcurera. Crie-
[UATH3UPOBaHHAs MeOeTh

[Tomemienue 1yist XxpaHeHUs
U IPOPUIAKTHYECKOTO 00-
CIIy>KMBaHHsI y4eOHOTO
o0opynoBaHus

Crneunanu3upoBaHHas MeOelb.
O6opynoBaHre U HHCTPYMEHTHI JUI XpaHEeHUs U PO uIak-
THYECKOTO 00CITY)KUBaHUS YI€OHOTO 000PyI0BaHMS
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