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Cemectp
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Hacel Ha KOHTPOJIb 271 |27 |27 |27
Hroro 180 (180 180 |180
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Pabouas nporpamma

Teopus 00paGboTKN MeTAJJIOB 1aBJIeHHEM

Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITEIIEHO yCTaHABIMBAEMbli 00pa30BaTeIbHBII CTaHIAPT BhICIIET0 00pazoBaHus DesiepaibHOE TOCYJAPCTBEHHOE
ABTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE BhICIIET0 00pa3oBaHus «HalnoHaIbHbIH HCClIeJOBATEIbCKUI TEXHOIOTHYSCKUIA
yauBepcuteT « MUCuC» no HampasiieHuto noarorosku 22.03.02 Merautyprus (ypoBeHb OakanaBpuara) (mpuka3s oT 02.12.2015 r. Ne
602 0.8.)
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Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

TexXHOJI0rHH 1 0060pyIOBaHUS 00PAGOTKH METANIOB JaBJIeHUEM

IIpoTokoi ot 29.06.2020 r., Nel10

3aB. kadenpoit Camyces C.B.



1. HEJIX X 3AJAYHN OCBOEHUA

1.1|Ha ocHOBe OOILIMX MPEICTABICHUH O MEXaHW3MaX TIACTHYECKOH neopMaIiy, HAPSHKCHHOM U 1e()OPMHPOBAHHOM
COCTOSIHMSIX MeTaiia B npoieccax OM/] ¢ y4eTOM CTPOCHHUs, COCTaBa M CBOMCTB JIepOpMHUPYEMOro MeTalia,
TEPMOMEXaHHIECKHUX PSIKUMOB Je(hOpMALiH, BHEIIHETO TPCHHS, HAYYHTh TEOPETHIECCKOMY aHanu3y mpoueccoB OM/I.
HayuuTts aHaM3UPOBATh M PACCYUTHIBATE ePOPMAMOHHBIC, SHEPTOCHIOBbIC U KHHEMAaTHIECKUE TapaMeTPhl IIPOLIECCOB
OMJ.

1.2|O0y4uTh 00IIMM METOJIaM aHAIIu3a PEKUMOB 1e(h)OpMAaIInH, BIMSHUS IapaMETPOB TUIACTHYECKOH nedopMaliiy Ha Ka4ecTBO
METaJUIONPOAYKIUH, CIOCO0aM BO3ACHCTBYSI Ha HAMIPSHKEHHO-1ePOPMHUPOBAHHOE COCTOSHUE, TNIACTHYHOCTD U
CONPOTHUBIICHHE MeTa/uia Ae(hOPMALMH, CTPYKTYPY H CBOMCTBA METAJUTOM3ICIIHIA.

2. MECTO B CTPYKTYPE OBPA30OBATEJBbHOM NPOT'PAMMBI

Iuk (paszern) OIT: [B1.B.JIB.05

2.1|Tpe6oBaHusI K MpeIBAPUTEILHON MOATOTOBKE 00y4aKOIIErocsi:

2.1.1|YueOHast mpaKkTHKa

2.1.2|Uctopust Hayku 1 00pa3oBaHUS

2.1.3|Dkomorus

2.1.4|Be3onacHOCTD KHU3HEAEITEILHOCTH

2.1.5|Kpucrannoduzuka

2.1.6|dusnka

2.2|JucuMnianHbl (MOIYJIH) U NPAKTUKH, I KOTOPBIX 0CBOEHHE IAHHOM TUCHMILIMHBI (MOIYJIsI) HEOOXOAMMO KaK
npeauIecTByIonee:

2.2.1| Teopwust mpoOIIECCOB TUIACTHYECKOM IehOopMaIium

2.2.2|MeTtomp! HcclieI0BaHUS TIPOLIECCOB TIACTUYECKOH AedopMaru

2.2.3|MonenupoBaHue IIPOLECCOB U 0OBEKTOB B METAJIYPIHU

2.2.4| Texnomnorust pou3BOJICTBA IIPOKaTa

2.2.5|TIpon3BoAcTBEHHAS TPAKTHKA

2.2.6|CompoTuBiieHuEe MaTepUaIOB

2.2.7|Matepuanosenenue 1 yactb

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHLIUSIMHT

YK-8.1: yMeHune npoeKTHPOBATh H pa3padaThIiBaTh NPOAYKINIO, MPOLECCH] H CHCTEMbI, COOTBETCTBYIOIIHE PO HIIIO
00pa3oBaTe/IbHOIi NPOrpamMMbl, BbIOHPATh U IPUMEHATH COOTBETCTBYIOIIME METOAMKHU MPOEKTHPOBAHNUSA M pa3padoTKH,
BKJIIOYAsI MepeaoBbie METOAbI H TEXHOJIOTHHU

3HaTh:

YK-8.1-31 3Hath NpoayKIIuio, Mporecchl U cucteMbl  OM/J]

IIK-3.2 : roTOBHOCTDH BBISIBJSITH 00beKTHI VISl YJIy4llIeHUsI B TEXHUKE U TeXHOJIOTUH

3HaTh:

[TK-3.2 -31 OcHOBHBIE TEXHOJIOTHH ¥ 000pyI0BaHUE 00paOOTKH METAJLIOB JIaBICHHUEM

IIK-3.1: cnoco0HOCTL OCyIeCTBIATh H KOPPEKTHPOBATH TEXHOJOTHYeCKHe NMPOIEcChl B METAUIyPIruM H
MaTepnaio00padoTke

3HaTh:

[TK-3.1-31 3Hatk ciocoObl 00ECTICYeHUsT KaueCTBa U TEXHOJIOTHYHOCTH MPOKATHBIX U3JIEIINI

OIIK-1.1: roTOBHOCTb HCNOJIL30BaTh (DyHIaAMEHTATbHbIC 00LeMHKEeHEePHbIEe 3HAHUS

3HaTh:

OI1K-1.1-32 Buas! o6pa3oBarebHbIX U HH(OPMALMOHHBIX TEXHOJIOTHN; OCHOBHBIE 3aKOHBI

OIIK-1.1-31 OcHOBHBIE 3aKOHOMEPHOCTH MPOLECCOB TEILIO- U MACCONIEPEHOCA MPUMEHHUTENILHO K TEXHOJIOTHUECKUM Ipolieccam

YK-6.1: 1eMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX H APYTHX (pyHAAMEHTAIBHBIX HAYK B NPo¢ecCHOHAILHOMH
AeSATETbHOCTH

3HaTh:




VK-6.1-31 OcHOBHEIC OHSTHS, U/ICH, METOMBL, 3aKOHBI ()YHIaMCHTAIBHBIX HAYK

YK-7.1: cioco0HOCTh AHAIM3UPOBATH NPOIYKIHIO, IPOLECCHI U CHCTEMBbI

3HaTh.

VYK-7.1-31 3HaTh ocHOBHEIC TOHATHS B 00macTit OMJ]

IIK-3.3 : ciocoGHOCTH OCYHIECTBIATE BRIOOP MATEPHAIOB /LIS U3/IETHil PA3JINIHOT0 HA3HAYEHHUS € YIeTOM
IKCIUIYATALIMOHHBIX TPeOGOBAHMIT M OXPAaHBI OKPY KAIOLIEH cpeabl

3HaTh:

ITK-3.3 -31 CriocoObl ¥ METO Bl BEIOOPA MaTEPUAIIOB IS H3ISIHI Pa3IMYHOTO HA3HAYCHHS C YUSTOM IKCILTYaTallMOHHBIX TPEOOBAHHM
Y OXPaHbI OKPYXKAIOIIEH CpeIbl

OIIK-1.1: rOTOBHOCTb HCNOJIL30BATh (PYHIAMEHTA/ILHbIE 00LeHHKeHEePHbIe 3HAHUS

YMeTh:

OI1K-1.1-Y2 HaxoauTh HEOOXOIUMYIO HAYUYHO-TEXHHUYECKYIO HH(POPMAIIHIO; UCTIONIB30BaTh HHPOPMAIMOHHBIC TEXHOJIOTHHU JIJIS
3aaa4 (yHIAMEHTAJIbHBIX HAYK

IIK-3.3 : cnocoGHOCTH 0CYIIECTBISITH BLIOOP MaTepHaJIOB /ISl M3/1eJINii PA3JIMYHOr0 HA3HAYEHUSI € YYeTOM
IKCIIYATAIIMOHHBIX TPeOOBAHUI M OXPaHbI OKPY:KAIOLIEH cpeabl

YMeThb:

I1K-3.3 -Y1 YMeTh BHIOUpATh MaTepPHAJIbI VTS U3ICIHA Pa3THUHOTO HA3HAYCHUS

IIK-3.1: cnoco0HOCTH OCYIIECTBIATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECChl B METAJLIYPIruM 1
MaTepuanoodpadoTke

YMmeTn:

ITK-3.1-Y1 YMeTh OCYIIECTBIATh KOPPEKTHPOBKU TEXHOJIOTHUECKUX MPOIIECCOB

IIK-3.2 : rOTOBHOCTDH BBISIBJSITH 00bEKTHI AJs YJIYUYIIEHHs B TEXHUKE H TEXHOJOTHH

YMeTh:

I1K-3.2 -Y1 YMeThb BBISBIATH JOCTOMHCTBA U HEJOCTATKH TEXHOJIOTHH

YK-7.1: cnoco0HOCTb aHATH3HPOBATHL MPOAYKIHIO, IPOLECCHI H CHCTEMBbI

YMeTh:

VK-7.1-V1 OcymecTBusaTh BEIOOpP IPOAYKIUH, IpolieccoB u cucteM OMJ]

YK-8.1: ymeHHUe IPOEKTHPOBATHL U Pa3padaTbIBaTh NPOIYKIHIO, IPOLECChI H CHCTEMbI, COOTBETCTBYIOIIME NPO(UIIIO
o0pa3oBaTeJbHOM NPOrpaMMbl, BLIOHPATh U IPUMEHSITh COOTBETCTBYIOLIHE METOAUKH NIPOCKTHPOBAHMS H Pa3padoTKH,
BKJII0YAasl NepeJoBble METObI U TeXHOJOTUH

YMeTh:

VK-8.1-V1 YMers BEIOMpATh W IPUMEHATh METOJUKH IIPOSKTUPOBAHUS U Pa3padOTKH MPOIYKIIHU

YK-6.1: neMoHCTPHPOBAaTh 3HAHHE €CTECTBEHHOHAYYHBIX H IPYTUX (DyHAAMEHTAIBbHBIX HAYK B NPodecCHOHANBHOMI
AesATeJIbHOCTH

YMeTh:

VK-6.1-V1 Hcnonp30BaTh 3HaHUS A1 PEIIEHHS 3a]1a4; UCTIOJIb30BaTh 3aKOHBI B 00J1aCTH (yHIAMEHTAIBHBIX HAYK

OIIK-1.1: roTOBHOCTb HCIO0JIL30BaTh (PyHIaMEHTATbHBIC 00IeHHKEeHEPHbIe 3HAHUS

YMmern:

OIIK-1.1-Y1 PaccunThiBaTh U aHAIU3UPOBATH MIPOLIECCHI BHELTHETO M BHYTPEHHETO TEII00OMeHa

YK-6.1: neMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYrUX (yHAaMEHTAJbHBIX HAYK B NPO¢ecCHOHATBHOM
JNeATeTLHOCTH

Baaners:

VK-6.1-B1 OCHOBHBIMH METOZaMH €CTECTBCHHOHAYYHbBIX H (DYHIaMEHTAJIBHBIX HAYK; 3aKOHOMEPHOCTH KaXKIOW KJIACCUYECKOM
MpeMETHON obsacTu

MK-3.2 : roTOBHOCTD BBISIBJIATH 00bE€KThI AJIA YJIyYIIEHUA B TEXHAKE U TEXHOJIOTUHN

Baagern:

I1K-3.2 -B1 BnageTs HaBBIKAMH YITy9IICHHS IPOU3BOACTBEHHBIX 0OBEKTOB




IIK-3.3 : cnocoGHOCTH 0CYLIECTBJISITH BLIOOP MaTepHaJIoOB /ISl M3/1eJ Ui PA3JIMYHOr0 HA3HAYEHUSI € y4eTOM
IKCIIYATAIMOHHBIX TPe0OBaHMIi M OXPaHbI OKPY:KaIOLIel cpeabl

Baanern:

[1K-3.3 -B1 Brnagets HaBbIkamMu BEIOOpa MaTepHaia ¢ y4ETOM IKCILTYyaTallMOHHBIX TPEOOBAaHUN M OXPaHBI OKPYXKAIOIICH CpeIbl

OIIK-1.1: roTOBHOCTBH MCNO0JI30BATH (DYHIAMEHTAJIbHbIE 00LeHHKeHEePHbIe 3HAHUS

Baagers:

OIIK-1.1-B2 OcHoBaMu (pyHJaMEHTaIbHBIX OOIIEMHKEHEPHBIX 3HAHUM; METOlaMU CTaTUCTUUECKOI 00paboTKU UHpOpMaLUH

OI1K-1.1-B1 Merogamu aHaIM3a ¥ YUCIICHHBIMUA METOJJAMHU, BEIUUCITUTEIIBHON TEXHUKOM MPU PEIlICHUHU MPHUKIIAJIHBIX 33724 B 00JIaCTH
TeroooMeHa

YK-8.1: yMeHHe NPOEKTUPOBATH M Pa3padaThIBATh MPOIYKIHIO, MPOLECCHI H CHCTEMbI, COOTBETCTBYIOIIME MPO(UITIO
00pa3oBaTeIbHOI MPOrpPaMMBI, BRIOHPATE H MPHUMEHATH COOTBETCTBYIOLINE METOANKH NPOEKTHPOBAHNS H Pa3padoTKH,
BKJIIOYAsI Tepe0Bble MeTOIbI U TeXHOJOTUH

Baanern:

VYK-8.1-B1 BnaneTs HaBBIKaMH IPOSKTHPOBAHUS U pa3paboTku npoaykiuu OM]]

YK-7.1: cioco0HOCTh aHAJIM3UPOBATH MPOAYKIHIO, IPOLECCHI H CHCTEMbI

Baanern:

VYK-7.1-B1 BnaneTh ciocOOHOCTBIO aHATTM3HUPOBATH MPOYKITUIO, IPoIiecchl U cucteMbl OM]

IIK-3.1: cnoco0HOCTH OCYIIECTBIATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECChl B METAJLIYPruM 1
MaTepuanoodpadoTke

Baanern:

I1K-3.1-B1 BnazgeTh criocoOHOCTBIO 00€CIeYrBATh TEXHOJOTHYHOCTD U3ICITUI W ONTHMAIBHOCTD IPOLIECCOB MX U3TOTOBJICHHUS

4. CTPYKTYPA U COAEPKAHUE

Kon HaunmenoBanue pa3szenoB u TeM /Buj 3anatus/| Cemectp / | Yacos | Komneren- |Jluteparypa u| IIpumeuanue
3aHATUSA Kypc ouu 3JI. pecypebl

Paznen 1. BBenenne B Teopuio 00padoTku
MeTAJJIOB JaBjeHneM. O0mast
XapaKTepPUCTHKA, MPEeIMET U 3a1a4H Kypca,
€ro cBsI3b ¢ QyHIaAMEHTAIBLHBIMHU
JUCHMILINHAMH, MECTO CPeIH CHeluaIbHbIX
KypcoB. lleau, 3anqaun, pa3HOBHIHOCTH,
0CO0EHHOCTH, MPEMMYIIECTBA H HEJOCTATKH
npoueccoB OM/L. Joctu:kenusi B P® u 3a

11 BBenenue B TeopHi0 00pabOTKHA METAIIIOB 4 4 OIIK-1.1 YK |JI1.1J12.3 JI2.1
nasneHneM. O01as xapaKTepUCTHKA, IPEIMET U -6.1 YK-7.1
3aJauu Kypca, ero CBsi3b ¢ GyHIaMEeHTaIbHBIMU
JUCLHUTUTUHAMH, MECTO CPEIIU CIICIIMATBHBIX
Kkypcos. Llenu, 3agaun, pa3HOBUIHOCTH,
0COOEHHOCTH, TIPEUMYILECTBA M HEOCTATKU
nporeccoB OMJI. Noctmxkenuns B PO u 3a
pyoexxom. /Jlex/

1.2 [IpopaboTka JEeKIMOHHOTO MaTepHaa, 4 12 |OIK-1.1 VK| JI1.1J12.1
nuteparypsl o aucuuiuinne /Cp/ -6.1 YK-7.1

Paznen 2. O6ume Bonpocsl Teopuu OM/.
Cuubl, neiicTByonue B mpoueccax OM/JI.
BHemnune, BHyTpeHHHE, IOBEPXHOCTHBIE U
00beMHBIE CHJIBI, 0011 OTIpe/ie/ieHHe
MeXaHH4YeCKHX Hanps:keHni. Mexannyeckue
CBOMCTBA MeTAJIMYECKHX MaTepHaIoB, HX
XapaKTepPUCTHKA, METO/IbI OIIpe/ieJIeH .
YciioBue nocrosincTBa 06bema npu OMJ,
BeJIMYHHBI, XapaKTepu3youue 1e(opMaiuio.




2.1 O6mue Bompocel Teopur OMJI. Cubl, OIIK-1.1 YK|JI1.1 JI1.2J12.1
neicteyromnue B poueccax OM/I. Baenixue, -6.1 YK-7.1
BHYTPEHHHE, TIOBEPXHOCTHBIE 1 0OBEMHBIE CHJIBI, IK-3.3
of1ee onpeIesieHne MEXaHNIECKIX HaIPsHKSHUH.

MexaHnyecKre CBOWCTBA METAJUIMIECKUX
MaTepuasoB, UX XapaKTEePUCTHKA, METObI
olpezeneHus. Y CI0BUE IIOCTOSIHCTBA 00beMa IIpU
OM/I, BenUunHbBI, XapaKTepHU3yIoIue AeGopMaluio.
/J1ex/

2.2 KomuectBeHHas onenka gedopmanuu npu OM/IL. OIIK-1.1 |JIL.1JI1.2]12.1
AHanmu3 1 onpe/eieHne BEIUInH, [IK-3.1 VK-
XapakTepU3yIOLIHX IJIACTHYECKYIO Je(opMariuio B 6.1 YK-7.1
paznmyHbIX mpoueccax OMJI  /TIp/ IK-3.3

2.3 Ou3zuueckoe HanpasieHue B Teopuun OM/. OIIK-1.1 |JIL.1JI1.2]12.1
Kpucrammueckoe crpoeHne MeTamuioB, MOHO - B [IK-3.1 VK-
nonukpucTamibl. OCHOBHBIE MEXAHU3MbI 6.1 YK-7.1
TUIACTHYECKOH Ie)opMaIiii MOHOKPUCTAJIIIOB, I1K-3.2
0COOEHHOCTH IIACTUYECKOH AedopManun IK- 3.3
TIOJIUKPUCTAIDIOB. XOJIOJHAS, TOPSTIasi U TeIUIast
nedopmanyu, Kinaccudukanus npoueccoB OM/I no
TeMITepaTypHbIM ycIoBusiM. OCOOEHHOCTH TOpsTIen
00paboTKU METAJUIOB IaBJICHUEM, €€ IPEUMYIECTBa
U HEZIOCTAaTKU. BiusHNEe X0I0JHOH MIacTHYeCKON
Jnedopmalu Ha CTpYKTypy U CBOIicTBa
neopMUPYEMOro MeTalia, 1epopMauOHHOE
yrnpouyHenue. @opMUpoOBaHUE TEKCTYPHI U
AQHU30TPOIUH CBOHCTB METAJUTMYECKUX MaTEPHAIIOB
B IIpoliecce IIacTHYECKON teopManui.

M3MeHeHne CTpYKTypBbl U CBOUCTB
XOJIOTHOIe(OPMUPOBAHHOTO METaJIa IPH HarpeBe.
BosBpat, moiuroHu3anys, peKpucTajuIn3amus.
DopmupoBanue GU3MIECKUX K MEXAHUUECKHX
CBOICTB METaJJIOB U CILUIaBOB B mpoueccax OM/I.
/JTex/

2.4 Pacuer eMHUYHBIX U PE3YNBTUPYIOLINX OIIK-1.1 |JI1.2J12.1 J12.2
nokasareseit 1e)opMaliiy, aHaaIu3 UX B3aUMOCBS3H I1IK-3.1 YK- 21
B paznuuHbIX npoueccax OM/I /TIp/ 8.1 YK-6.1

YK-7.1 IIK-
3.3

25 Teopus Hanpsbkenuit u gedopmaruii B 00paboTke OIlK-1.1 [JI1.1 J11.2J12.1
MeTauIoB AasiieHreM. CHIlbl, JeHCTBYIOLINE Ha [K-3.1 VK- J12.2
neOpMUPYEMBIi METAILT, HANPSKCHUS, 8.1 YK-6.1
HaNPsDKEHHOE COCTOSIHAE B OKPECTHOCTH TOYKH, YK-7.1 TIK-

TEH30p HanpsDKeHUil. [ 1aBHbIe HOpMaIbHBIE U 3.3

KacaTeJbHbIC HANPSHKEHUS, OKTadIpHUYECKHe
HanpspkeHust. MTHTeHcuBHOCTD HanpsbkeHuid. Cxembl
riaBHBIX HanpspkeHnid. Cxema I'H mpornecca
JIMCTOBOH ITPOKATKH.

YcIioBHe TIIACTUYHOCTHU. Y CIIOBHE TIOCTOSHCTBA
MaKCHMaJIbHOTO KacaTeIbHOTO HAIPsKEHUs,
SHEPreTUYECcKOe YCIOBHE IUIACTHYHOCTH.

TToHATHS KOHEUHBIX U MaJIBIX Ae(OpMAaIHi,
neopMHPOBaHHOE COCTOSHUE OKPECTHOCTH TOUYKH,
TeH30p NedOopMaluii, ”HTEHCUBHOCTSD Jie()opManuii,
rJIaBHBIE 1e(OpPMALIUH, CXEMBI TJIaBHBIX
nedopmanuii B ipoueccax OMJI. Bosbmine
nedopmanym npu OM/I. [ToHsITHE 0 MEXaHUUECKHX
cxemax aepopmannu. Knaccudukanus npoieccon
OM/I no MexaHH4eCcKUM cxeMaM JedopManuu.
[Ipumepsr kauecTBeHHOTO aHanm3a mporeccoB OM/]
C UCIIOJIb30BAaHUEM MEXAHUUECKUX CXEM
negopManuu.

/JTex/




2.6 AHanu3 TUIOBBIX AUAarpaMM pacTsbkeHus. Tpenue B 8 OIIK-1.1 J1.2J12.1
nporeccax OM/I. Pacuer ko3 duienra Tpenus IK-3.1 VK- €]
pu ropsiuei u xononHoi npoxarke /Ilp/ 8.1 YK-6.1

YK-7.1 [IK-
3.3

2.7 ITpopaboTka JEKIMOHHOI0 MaTepuaa, MaTepHalloB 26 OIIK-1.1 |[JI1.1J11.2J12.1
MPAKTHYECKUX 3aHITUH, BHITTOTHEHHE KOHTPOIBHOM IIK-3.1 VK- J12.2
pa6otst /Cp/ 8.1 YK-6.1

YK-7.1 [IK-
3.2 TIK-3.3
Pa3nen 3. HepaBHoMepHocTh Aedopmanyu B
npoueccax OM/I. CkopocThb gedpopmanuu u
COMPOTHBJIEHHE MeTall1a JeopMauu NpH
OMJ. OcHOBHBIE 3aKOHBI TEOPUH 00PA0OTKH
MeTAJIJIOB J1aBJleHHEeM

3.1 HepaBHoMepHOCTh 1eopManiuy B mpolieccax 4 OIK-1.1 [JI1.1 J11.2J12.1
OMJ. ITpu4nHbI BOBHUKHOBEHUS IIK-3.1 YK- J2.2
HEPAaBHOMEPHOCTH JeOpMaIiK: BIUSHUE 6.1 IIK-3.2
BHEIITHET0 TPCHUS, BHEIIHUX 30H 1e()OPMHPYEMOTro IK-3.3
Tea, HeCOOTBETCTBHE (POPMBI HHCTPYMEHTa (hopMe
nehopMHPYEMOro Tena, HEOAHOPOJHOCTh (PU3HUKO -

MEXaHHUECKHX CBOMCTB IepopMHUpyeMOro MeTajia
110 06beMy. CriocoObl YMEHBIIEHUS
HepaBHOMepHOiT nedopmaryu. J{omoTHATEIbHBIE
HAIPSDKCHHS, UX CBSI3b C HEPABHOMEPHOCTBIO
nedopmaruu. BiusHue TOMOIHUTEIBHBIX
HaNPsDKEHUH Ha KaYECTBO TOTOBBIX M3JIEIHN.
OcraTo4HbIe HAPsDKEHHUs, UX poib Ipu OM/L,
CIOCOOBI oTIpeeTIeH st H METOIBI yeTpaHeHust /JIex/

3.2 CkopocTb AedopMaiuu 1 COMpPOTHBICHUE METalIa 4 OIIK-1.1 YK |[JI1.2J12.1 JI2.2
nedopmarn ipu OMJI. CkopocTHBIE YCIOBHUS -8.1 YK-6.1
pasnnusbix npoueccoB OM/I. TTonsiTue o ckopocTu VYK-7.1 IIK-
neopMaIiy U CKOpoCTH Ae(hOPMHUPOBAHUS, 3.3
HCIOJIB30BAHKIE CKOPOCTH Ae(hopMaLiy AJIs
a”anu3za npoueccos OM/JI. CKOpOCTHBIE yCIOBUS
JIMCTOBOM MpOKaTKy. [IoHATHE CONPOTHBICHHS
nedopmary. GakTopsl, BIUAIONNE HA
CONPOTHUBIIEHUE e(hOPMAIIMU: XUMHYECKUIT COCTaB,

CTPYKTYpa, TEMIepaTypa, CKOPOCTb U CTCHCHb
nedopmaryy, HCTOPHS HArpyKEeHHUsL. MeToabI
OIIpeeNeHHs CONPOTUBIEeHUA Aedopmanuu. /JIex/

3.3 Omnpenernenue CKOpocTH AehopMaIi B pa3InIHbIX 8 OIIK-1.1 |[JI11.2J12.1 J12.2
npoueccax OM/I (mponosibHas IPOKaTKa, 0caaka u IK-3.1 VK- €]
ap.) /Mp/ 8.1 YK-6.1

VK-7.1 TIK-
3.2

34 OCHOBHBIE 3aKOHBI TEOPUU 00PabOTKH METAIIIOB 3 OIK-1.1 [JI1.1J12.1 JI2.2
JaBJIeHUEM. 3aKOH IIOCTOSHCTBA 00beMa, IIK-3.1 VK-
k03 uimeHTs! edopmalyi, UICTHHHBIC 8.1 YK-6.1
Jedopmanyu, CBOMCTBA aIUTUBHOCTH, VK-7.1 IIK-

B3aUMOCBsI3b K03 PuIeHToB Aedopmarmu no 3.2 TIIK-3.3

TpEM OCsIM, CPEIHUN U Pe3yIbTUPYIOLIUI
(cymmapHblif) koadduimeHt BoITsDKKHU. [Tonoxenue
0 CMEIEHHOM 00beMe. 3aKOH HAUMEHBIIIETO
COIIPOTHBIICHUS U CIIEACTBUS U3 HETO: MPAaBUJIIO
KpaTyaiiiei HopMaiu, IPaBUI0 HAUMEHbBIIETO
epuMeTpa.

[IpakTHueckoe nmpuMeHeHHE MpaBHUiIa KpaTyaimei
HOPMAJIM U MpaBUjia HAUMEHBIIETO IepUMeTpa pHu
ananmse mporecco OM/I.

3aKkoHbI 101001 1 HU3NIECKOr0 MOJICIIUPOBAHUS
TIACTHYECKOH e OpMaIiu.

/JTex/




3.5 IIpopaboTka JEKIHOHHOIO MaTepHalla, MaTepuaIoB 18 OIIK-1.1 |JI1.1JI1.2J12.1

npaktudeckux 3ansatui /Cp/ IK-3.1 VK- J12.2
8.1 YK-6.1
YK-7.1 [IK-
3.2 TIK-3.3

Pa3nen 4. Tpenue B npoueccax o0padboTKu

MeTaJI0B J1aBjeHneM. [lnacTuaHocTs U

AedopMupyeMOCTb. JKCIePUMeHTAIbHbIE

MeTOo/bl ONpe/esIeHUs] yCHIIMIA.

41 Tpenue B nporeccax 00pabOTKU METaIOB 3 OIIK-1.1 |JI1.1J11.2J12.1

JIaBJICHHEM. IK-3.1 VK-
O6ue nousTus. OCHOBHbIE MEXaHU3MbI 8.1 YK-6.1
KOHTaKTHOTO TpeHus. Biustaue Tpenus npu OMJ] YK-7.1 TIK-
Ha [I0Ka3aTeu MIPOLIECCOB U KAaUeCTBO U3JEIHH. 3.3
Ocob6enHocTH BHelHero Tpenus npu OM/I, ero

OTJINYUE OT MEXaHUIECKOr0. 3aBUCUMOCTb TPEHUS
OT OCHOBHBIX TEXHOJIOTHYECKHX ITapaMeTpOB
npoueccoB OMJI. Crioco6b! onpezieneHus
ko3 duiMeHTa 1 HaNpsHKEHUS TPEHUSL.

TexHonornueckue cMasku npu OM/JI, ux
Ha3HaueHHE W KiIaccuukanys. BiusHue cMa3ok Ha
sa¢dpexruBHOCTH nporieccoB OM/I u kauecTBO
TPOIYKIHN

/J1ex/

4.2 Pacuer ko3¢ dunneHTa TpeHHUS 1O 8 OIIK-1.1 VK| JI1.1J12.1
9KCIEPUMEHTAIILHO U3MEPEHHBIM YCHIIUAM TIPU -6.1 YK-7.1 €]
ocajiKe CBUHIIOBBIX 00pa3ioB /IIp/ TIK-3.2

4.3 ITnactuunocTh 1 neopmupyemocts. [ToHsTHe 4 OIlK-1.1 [JI1.2J12.1 J12.2
TUIACTHYHOCTH U JIePOPMUPYEMOCTH. MeTo bl IK-3.1 VK-

OIICHKH IJIACTHYHOCTH, MpeAeTbHasl INIaCTHIHOCTb. 8.1 VYK-7.1
Mogenu paspyieHus METAIIOB B IIPOLIECCax IK-3.3
TutacTHYeckoi geopmanyu. OCHOBHEIE

napaMeTphl, ONPEAEISIOINE TUNIACTUIHOCTD B

npoueccax OM/I. TexHonornyeckas miIacCTUYHOCTb,

METO[IbI €€ OIeHKH. [1yTH MOBBIMECHUS

racTuyHocTH B ipoueccax OMJL. TTonsitue

CBEPXIIACTUYHOCTH. /JIek/

4.4 Ycunue u padora gepopManui. DHEPrOCHIOBBIC 4 TIK-3.1 VK- [JI1.1 JI1.2J12.1
HapaMeTpsl IIACTUUecKol nedopmaly, ux pojb B 8.1VK-7.1 J12.2
onpeneneHnn 3pdexkruBHOCTH Mporeccos OM/JI. I1K-3.2
Pemenne npubamxEHHbIX quddepeHnnanbHbIX IK- 3.3
yYpaBHEHHH PaBHOBECHS CHJI COBMECTHO C
YPaBHEHHEM IIJIACTUYHOCTH MPH PA3ITHMYHBIX
3aKOHaX KOHTaKTHOTO TpeHHs. MeTox padoT, BBIBOL
YpaBHEHHMS JUIs ONpeesICHUs 1e(POPMHUPYIOLIIX
CHJI IIPH 0CAJIKE C TIOMOIIBIO MeToa paboT. AHAH3
CYIIECTBYIOIINX aHATUTHIECKIX METOIOB
orpeaeneHus 1epOpMUPYIOMNX YCHIIHH.

Bapuanmonnsie metoel. Metos muHmit
CKOJIbXKEHHSI, OCHOBHBIE MTOHSATHS ITOJICH JIMHHUI
CKOJIbXEHHSI, POJIb JIMHUI CKOJIBKEHUS B pacuérax
HaIpsSKEHU .

DKCIepUMEHTAIbHBIE METO/IbI ONPEICIICHUS
yennmii. PaboTa 1 MOIIHOCTD Ae(OpMaInH.

/JTex/

4.5 TIpopaboTka JIEKIIMOHHOTO MaTepHasa, MaTepUaIoB 16 OIlK-1.1 [JI1.1 JI1.2J12.1

MpaKTHIeCKHX 3ansaTuil /Cp/ IIK-3.1 VK- J12.2
8.1 YK-6.1
YK-7.1 IIK-
3.2 TIK-3.3

4.6 IMoaroroBka K 3amure KypcoBoii pabotsl /Cp/ 9 OIlK-1.1 [JI1.1 JI1.2J12.1

IIK-3.1 VK- J12.2
8.1 YK-6.1 €
YK-7.1 IIK-

3.2 TIK-3.3




Konrponb

4 18 OIIK-1.1 |JI1.1JI1.2J12.1
MK-3.1 VK- | JI2.2J12.3
8.1 YK-6.1 €]
VK-7.1 IIK-
3.2 TIK-3.3

5. ®OHJ1 OHEHOYHbBIX MATEPHUAJIOB (ITPUJIOKEHUE)

6. YHEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHWE

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTOpBI, COCTaBUTENN

3aryaBue Bubimorexa

W3nmarenscTBO, TOI

JI1.1 |MoxoB A.H. Teopust o6paboTku DJNEeKTPOHHBIH KaTanor Mocksa Anbsiae, 2019
Tropun B.A., METaJJIOB JABICHUEM:
MoxoB A. 1. yueOHUK
JI1.2  |KonukoB A.II., Teopust 06paboTku DNEeKTPOHHBII KaTanor Mocksa Uzn. Jlom MUCuC, 2015
Pomannes B.A. METAJIJIOB JABJIEHUEM:
yueOHHUK
6.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue bubnuoreka WznarenscTBo, ron
JI2.1 |I'pomos H.IL. Teopust 06paboTKH DNEeKTPOHHBINA KaTaIoT Mocksa Mertamryprus, 1978
METAJUIOB JaBJICHUEM:
JI2.2 |Kyuepses b.B. MexaHuKa CIUIOIIHBIX cpe |DIeKTPOHHBIH KaTajaor Mocksa MUCuC, 2006
(TeopeTruecKue OCHOBBI
00paboTKK J1aBJIEHHEM
KOMITO3UTHBIX METAJIOB C
3aJa4aMH ¥ pEeLICHISIMH,
pUMepamMH 1
YIIPXHEHHAMHE): YIeOHHK
JI2.3  |3omortopesckuit B.C. |Mexannuecknue cBOcTBa DNEeKTPOHHBINA KaTaior Mocksa Mertamryprus, 1983
METAJIIOB: y4eOHUK
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTH «HTepHET»
OO0 HAYUYHAA DJIEKTPOHHAA http://elibrary.misis.ru/action.php?
21 |BUBJIMOTEKA kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459
6.3 TlepeyeHb JTULIEH3HOHHOTO NPOrPAMMHOI0 00ecneYeHust
1.1  |Windows 7 Professional
1.2 antusupycuoe I10 Dr.Web
I1.3 |Microsoft Office 2007
4 [MS Teams
6.4. IlepeyeHb HH(POPMATHOHHBIX CIPABOYHBIX CHCTEM H MPOeCCHOHATBHBIX 023 TaHHBIX
U.1 |Hayunas snexrponnas 6ubmunoreka eLIBRARY.ru — URL: https://elibrary.ru
N.2 |Hayunas snexrponnas 6ubmmorexka MUCuC - URL: http://elibrary.misis.ru/login.php
N3 |Dnexrponnas 6ubmuoreunas cuctema (OBC) — « YuuBepcurerckas oubmuoreka omnaiia»y- URL: http://biblioclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. Ha3nauenue OcHateHnue
1 Teopust 00paboTKu METaUIOB[IOCKA KJIACCHUYECKas, KOMIIBIOTEp C JOCTYIIOM K CETH
JaBlICHUEM "Nurepuer” (1 mr), npoextop (1 mrt.), 3xpan (1 mr.), pabouee
MecTo mpenonasarens, crox (16 mr.), cryn (32 mrt.), 9KpaH -
lmr., ITO:Windows 7 Professional, Microsoft Office 2007,
antusupycHoe IIO  Dr.Web, MS Teams, KOMILIEKT
TEeMaTHYECKUX MPE3EHTANH U BUACOMATEPHAIIOB
46 Aynutopus Ui CaMOCTOSITENIbHOM|IOCKa — KJlacCHYecKas, KOMIIBIOTEp C JOCTYIIOM K CeTH
paboThI 0Oyuaromuxcs "Nutepuer” (16 wm.), mpoekrop (1 wmT.), 3kpan (1 wr.), paboyee
MecTo npenoaasarens, crou (16 mr.), cryn (32 wrT.)
I1O:Windows 7 Professional, Microsoft Office 2007, Komnac,
artusupycuoe [10 Dr.Web, MS Teams, Visual Studio




8. METOAUYECKHUE YKA3AHUSA TJISA OBYYAIOINUXCA

Beck kypc paszesieH Ha caMOCTOSITENbHbIE B3aUMOCBSI3aHHbIE YaCTH, T.€. IMEeT MOLyJIbHOE IocTpoeHue. Paspurue
CaMOCTOSATENbHOCTH O0YUArOLIUXCS JOCTUraeTCd UHAUBUAYaIU3alell JOMAIIHUX 3a/JaHuil.

Jlexuuu mpoBOIATCS € MCHONB30BAHIUEM MYJIbTUMEIUHHBIX TEXHOJIOTHH B CHIENUAaIbHO 000PYIOBAHHBIX ayAUTOPHUSIX, IPU STOM
JIEKIMOHHBIN MaTepHa JEMOHCTPUPYETCS C MCIIOJIb30BaHkeM rpadudeckoro pegakropa Power Point.

Ha npakTu4eckux 3aHATHSAX ¥ NP BHITOJHEHHH JOMAITHAX PaO0T OCBaMBAIOTCS KaK KIACCHYECKHE METOMBI PEIICHHUS 3a1a4, TaK U ¢
HCIIOJIb30BaHUEM ITaKEeTOB MPUKIIAIHBIX TPpOorpaMM. Takasi BO3MOKHOCTh 00eCIIieYrBaeTCs palliOHAIBHBIM HCIIOJIb30BAHUEM BPEMEHH
IIPY IIPOBEJCHUH JICKIIUH U IPAKTUYECKUX 3aHATHH ¢ IUPOKUM MPUBJIEYEHUEM MYJIbTUMEAUHHON TEXHUKH, U COBPEMEHHBIX ITaKETOB
MIPUKJIATHBIX IPOTPAMM, a TaKkke POPMUPOBAHHEM TPeOOBAaHUH K MOJArOTOBKE CTYJEHTOB IO MPENIISCTBYIOIINM JAUCIUILIHHAM.
OtnenbHbIe yuyeOHbIe BOIPOCH! BEIHOCITCS Ha CAMOCTOSTENBHYIO IPOPAOOTKY M KOHTPOIUPYIOTCS IOCPEICTBOM TEKYIIEH aTTeCTaluHy.
[Ipu 3TOM OpraHU3yIOTCS IPYIIIOBBIE U UHIUBHyaIbHbIC KOHCYJIbTALIUH.

Meroaudeckue ykazaHus K 0(OPMIICHUIO JOMAIIHUX pabOT U KypcoBOH paboThl IPUBEACHBI B METOIUUECKOM IIocoOun - Nel05
[IpaBuna ohopmiieHHSI TUCBEMEHHBIX pa0OT MEPOTIPUSTHH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, TIPOMEKYTOUHOM aTTeCTAIUH (3aJaHUN
KOHTPOJIA CaMOCTOSITEIIbHOM pa6OTLI CTYACHTOB, OTUCTOB 110 IIPAKTUKaM, KYpPCOBBLIX paﬁOT/HpOCKTOB, Hay4YHO- UCCJICAOBATCIILCKUX
pab6or) - Beikca 2020r http://elibrary.misis.ru/action.php? kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459 (HTb MUCuC)




