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[Iporpamma yuebnoit muctmmumael OIL03 OcHoBbI MaTepHuajioBedeHUsl pa3paboTaHa Ha
ocHoBe DenepanbHOro roCyAapcTBEHHOTO 00pa3zoBaTebHOTO cTanaapTa (nanee — ®I'OC CITO)
no mnpodeccun 15.01.05 Cpapmuk (pydyHOW W YACTHYHO MEXAaHU3UPOBAHHON CBAapKU
(HaruiaBkm)), (yrBepkaéanoro MunoOpHayku Poccun mpukazom Ne 50 ot 29 suBapst 2016 rona,
3apeructTpupoBaHHoro MwunuctepctBoMm toctuniud Poccuiickoit @enepanuu 24 siaBaps 2016
rojna, peructpaunoHHbli Ne 41197), ¢ yueroM npUMEpHOW OCHOBHOW 00pazoBaTeIbHOMN
nporpamMmbl OI1.03 OcHOBBI MaTepuaI0BeIeHUSICPETHETO TPO(HECCHOHATLHOTO 00pa30BaHuUs
(mamee — IIOOII CIIO), peructpammonnbsiii Homep: 15.01.05-170919, nmata peructpauuu B
peectpe: 19/09/2017

PexBusutel permenus ®YMO o srmouenuu [1IOOIT B peectp:
IIporokos Ne 4 ot 31.08.2017r.

Opranmzanus-pazpadotuuk: ['BIIOY «Tpoutkuii TEXHOTOTHUECKHI TEXHUKYM)

Pa3zpabotunk: MymbaeBa Cetnana KOpreBHa, mpernogaBarens nepBoi KBaau(puKalnoHHON
KaTeropHuu.

PaccmoTpena Ha 3acegaHMM UUKIOBOM METOJMYECKON KOMHMCCHM TpenojaBaresied |
MacTepoB I1/0 IO MpOrpaMMaM TMOJITOTOBKH KBaTU(UIIMPOBAHHBIX PA0OUYMX TEXHHUYECKOTO W
CTPOUTEILHOTO TIPOQHIIS

ITpoTokos Ne 9 ot «24» mas 2022 r.
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. OBIIIASI XAPAKTEPUCTUKA PABOYEM
MMPOT'PAMMBI YYEBHOM JUCIUTIINHBI

. CTPYKTYPA U COJAEPKAHUE YYEEHOM
JANCIOUIIJIMHBI

YCJI0OBUYSA PEAJINBAIIUU ITPOT'PAMMBI

. KOHTPOJIb H OIEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOU JUCHUITJIMHbBI



1. OBLIASI XAPAKTEPUCTUKA PABOYE MPOrTPAMMBI YYEBHOM
JTUCHUATNIUHBI
OI1.03 OCHOBbI MATEPUAJIOBEIEHUS

1.1. Ob6sacTh NPUMEHEHHS NPOTrPaMMBbI

Pabouas nporpamma y4eOHOM AUCHMITIIMHBI SBISETCS YaCThbI0 OCHOBHOI 00pa3oBaTelbHOMN
nporpaMmmbl B cootBerctBun ¢ PI'OC CIIO 15.01.05 Cpapumuk (py4HOM M YACTHYHO
MEXaHHU3UPOBAHHOM CBApKHU (HAIJIAaBKH)

1.2. MecTo JAUCHUIUIMHBI B  CTPYKType OCHOBHOIl  mpodeccHoOHAIbHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbl. TUCIHIUIMHA BXOJIUT B 00IIeTpoheCcCHOHATBHBIN UK.

1.3. llesb ¥ muIaHUpyeMble Pe3yJIbTAThI 0CBOEHUS] TUCIHILINHBI:

B pe3ynbraTe ocBO€HUS AUCUMILIMHBI OO YyJaIOIIUICS JOKEH YMETh!
- M0JIb30BATHCS CIIPABOYHBIMU TAOJIMLIAMU JJIs OTIPE/IETICHHS] CBOWCTB MaTEPUAJIOB;
- BBIOMpATh MaTepuaibl i OCYILECTBICHUS MPOopeCcCUOHANTbHON AeATEIbHOCTH

B pe3ynbpTaTe ocBOCHUS AUCIUTUITMHBI OOYJArOIINIACS JOJDKEH 3HATh:

- HAaNMEHOBaHUE, MAPKUPOBKY, OCHOBHBIE CBOMCTBA M KJIACCU(UKAINIO YIIIEPOAUCTHIX U
KOHCTPYKITMOHHBIX CTaJIeH, IIBETHBIX METAJIJIOB U CIJIABOB, & TAK)KE MOJTUMEPHBIX MaTEPHAIIOB (B
TOM YHCJIe IIacTMace, MOJUATUIIEHA, TOJIUIIPOIIUIICHA);

- TIpaBWJIa PUMEHEHHSI OXJIAXKIAIONTUX U CMA3bIBAIOIINX MaTEPHAIIOB;

- MEXaHUYECKHE UCIIBITaHUs 00pa30B MaTepraioB

2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOIl padoThbl

Bun yueOHo# padboThl Oobvem uacos

MakcumaJibHasi yueOHasi Harpy3ka (Bcero) 49
Oo0s13aTe/IbHBbIE AYAUTOPHBbIE YUeOHbIe 3aHATHSA (BCEro) 34
B TOM YHCJIE:

MIPAKTUYECKHUE 3aHITH 17
CamocrosiTeJibHasi yueOHasi pa6ora (Bcero) 15
B TOM YHUCJIE:
- cucTeMaTtuyeckasi mpopabdoTKa KOHCIEKTOB 3aHATHH, YUeOHOM!, 15

JOTIOJIHUTEIBHON U CIIPAaBOYHOM JIMTEPATYPHI IPU MOATOTOBKE K 3aHATUSAM;
- IO/AFOTOBKA K NMPAKTUYECKUM paboTaM C UCHOJIb30BAHUEM METOIMYECKUX
pexoMeHanui npenoaasarens, oGpopMIeHUE NPAKTHUECKUX paboT, OTYETOB
Y NOJIrOTOBKA K UX 3allUTE;

- MOATOTOBKA K KOHTPOJILHON paboTe;

- IOITOTOBKA U 3aIIMTa peepaToB MO JAHHBIM TEMaM.

Hrorosas arrecrauus B popme auddepeHupoBaHHOI0 3a4era.




2.2. TemaTnyeckuii miian u coxep:kanue yueonoi yucummmnnl OI1.04 OCHOBBI MATEPUAJIOBEJIEHUSA

HanmenoBanme Conepxanue y4eOHOro Marepuasia u popMbl OPraHU3aAUMHU AeITeIbHOCTH O0bem yacoB
pa3iesioB M TeM 00y4YaIuxcst
1 2 3
Pazpean 1. Paszjnen 1 «OcHoBHBIE cBeleHUs 0 MeTa/u1ax. CTpoeHue M CBOIiCTBa METAJLII0B) 45
Tema 1.1. CoaepikaHue yueOHOro MaTepuaJa: YposBens 4
«ATOMHO- OCBOCHMS
KpHUCTALJINYECKoe 1. ATOMHO-KpPHCTA/UIHYECKOE CTPOEHUE META/LIIOB 2
CTPOEHHE META/IOBY | TemamuKka y4eOHblX 3aHAMUI: 3
OO6mue cBefeHUs 0 MeTallIaX. THUITbl aTOMHBIX CBSI3€HM M X BIUSHHE Ha CBOMCTBA METAJIJIOB.
ATOMHO-KPUCTAINIMYECKOE CTPOCHNE MeTa/IOB. OCHOBHBIE THUITBI KPUCTAITUIECKUX
pEIIETOK.
CamocrosiTesibHasi padoTa 00yYaOIIMXCSH: 1
1. Cucremarnueckasi mpopabOTKa KOHCIIEKTOB 3aHATHH, yA€OHON U CIIeIUaTbHOM
JUTEpaTypPHI IO BOIIPOCAM JTAHHBIX TEM.
2. IToaroToBKa K MPakTUYECKUM 3aHSATHUSM C HCIIOJIb30BAaHHEM METOINYECKUX
peKoMeHAalui mpenoaaBaress, opopMIeHUE OTYETOB U MOJArOTOBKA K X 3aIUTE.
3. IlogroroBka pedeparos o Temam: «McTopust pa3BUTHS HAYKH O MeTaLTax», « TUIIbI
aTOMHBIX CBS3€H U WX BIIMSHUE Ha CBOWCTBA METAIIJIOBY.
Tema 1.2. Conepxanue yueOHOro MarepuaJa: Yposenb
«CBoiicTBa MeTALIOB)» OCBOEHMS 12
1. CsoiicTBa MeTaJLJI0B 3
Temamuxa yueOHbIX 3aHAMUIL: 8
OcHoOBHBIE CBOMCTBAa METAJJIOB, OKAa3bIBAIOIIME BIUSHHUE Ha ONPEACTICHHE UX Cephl 2

MpUMEHEeHHs: PU3NYECKHe, XUMHUYECKHUEe, MEXaHUYECKHE, TEXHOJIOTHYECKHE.
Ou3nyecKue CBOMCTBa METAIJIOB: IJIOTHOCTb, MJIaBJICHUE, TETUIOMPOBOIHOCTD,
ANIEKTPOTPOBOIHOCTb, TEIIJIOBOE PACIIMPEHUE.

XVUMHUYECKUE CBOMCTBA METAJJIOB: OKUCIISIEMOCTh, KOPPO3UOHHAsL CTOMKOCTD,
KapOCTOUKOCTB, )KapOIIPOYHOCTb.

MexaHn4ecKue CBOMCTBA METAJIOB: IIPOYHOCTb, YIPYTOCTh, IJIACTUYHOCTD, BA3KOCTb,
TBep10cTh. CrIOCOOBI OIpeIeNIeHUs] MEXaHUYECKUX CBOMCTB.

TexHonornuecKkue cBOMCTBAa METAIIOB: KUAKO TEKY4eCTh (JIUTEHHOCTh), KOBKOCTb
(1edopMHUpPYEMOCTD), MPOKATMBAEMOCTh, 00padaThIBAEMOCTh PE3aHHEM, CBAPUBAEMOCTb.




HpaKTI/I‘leCKOC 3anaTue Ne 1 «Onpelle.ﬂenne npeaeia npovYHoCT M IJIACTHYHOCTH TIPHU
PACTSKCHUU METAJLJIOB U CILJIABOB»

HpaKTI/I‘leCKOC 3anaTue Ne 2 «Onpelle.ﬂenne yuapnoi/i BSA3KOCTH MCTAJIJIOB M CIIJIABOB)

CamocrosiTesibHast paboTa 00y4aOIIMXCH:

1. Cucremarnueckasi mpopabOTKa KOHCIIEKTOB 3aHATHM, yUeOHON U CIEIUaIbHOM
JUTEPaATyphl [0 BOIIPOCAM JaHHbBIX TEM.

2. IloaroroBka K MPakTUYECKUM 3aHSATUSM C UCTIOIb30BAHIUEM METOIMYECKUX
peKoMeHAalnl mpenoaaBaress, opopMIeHUE OTYETOB U MOJArOTOBKA K X 3allIUTE.

3. [loaroroBka pedepaToB no Temam: «MexaHUUEeCKHE U TEXHOJIOTMYECKUE UCTIBITAHUS U
CBOMCTBa KOHCTPYKLIMOHHBIX MaTepuanoBy, «CBsi3b MEX]ly CTPYKTYpO# U CBOWCTBaMU
METAJJIOBY.

Tema 1.3.
«KeJ1e30 u ero
CIIJiIaBbD»

Conep:xanue y4eOHOIro MaTepuaJa: YpoBeHb 0CBOEHUS

1. 7Kese3o ¥ ero CiiaBbl 3

13

Temamuka yueonvix 3anamuil:

10

OO611re NOHSTHS O JKEeIe30yTIePOAUCTIX cIlaBaX. [[pou3BoACTBO YyryHa U cTaju.
CoBpeMeHHBIE TTPOIIECCH U3TOTOBIICHUSI CTalu. J[marpaMmma COCTOSTHHSI CHCTEMBI KEIe30 —
yriaepo1. Biusane XuMU4YecKUX 3JIEMEHTOB Ha CBOMCTBA cTainu uyryHa. Kinaccudukarus
CTaJiell IO XMMHYECKOMY COCTaBYy, 10 Ha3HAYEHUIO, 110 COco0y MPOU3BO/ICTBA, IO KAYECTBY,
IO CTEMEHU PACKUCIICHUSI.

KoHcTpyKIImoHHBIE CTAIH. YTIIEPOAUCThIE M HHCTPYMEHTaNbHBIC cTalii. CTaau ¢ 0COOBIMH
¢buznueckuMu cBoiicTBamu. MapKupoBKa cTajeil U CIUIaBoB.

I{BeTHBIC MeTaUIbI U CIIJIaBbl. MapKUpOBKa CIJIABOB [IBETHBIX METAJUIOB.

IIpakTuyeckoe 3ansaTue Ne 3 «OnpenesieHne TBEPAOCTH METAJJIOB M CILJIABOB 110
bpunenio»

IpakTuueckoe 3anaTHE N2 4 «MHUKPOCTPYKTYPHBII aHAJIHN3 META/VIOB M CILIABOB)»

CamocrosiTesibHast padoTa 00yyaromuxcs:

1. Cucrematuyeckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, yueOHOM U CHIEIMaIbHOM
JTUTEPATyPHI 110 BOIIPOCAM JAHHBIX TEM.

2. IloaroroBka K MPakTUYECKUM 3aHSATUSM C UCTIOIb30BAHUEM METOINYECKUX
peKoMeHAaNnii mpenoaaBarens, opopMIEHUE OTYETOB U MOJTOTOBKA K UX 3aIlIUTE.

3. [loaroroBka pedepatoB no Temam: «BausHue nerupoBanus Ha CBOKWCTBA
KEJe30yTIePOAUCTHIX CIUIaBOBY, «CTanu ¢ 0COOBIMU CBOMCTBAMH U UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH.

Tema 1.4.
«MeToabl MOJy4YeHUs U

Conepxanue yueOHOro MarepuaJa: YpoBenb
O0CBOCHUS




00padoTku u3teuii U3
METAJLJIOB U CIJIABOB»

1. Metoasb! nojydeHus1 ¥ 00padOTKH M3AeIHIl U3 METALIOB 1 3
CILIABOB

Temamuxa yueOHbIX 3aHAMUIL:

Mertoipl IOTydeHHUsT 1 00paOOTKH U3/ICIIHIA U3 METAJIOB U CIUIABOB: JIMThE, POKAT,
00paboTKa JaBJICHUEM U PE3aHHEM, TePMOOOPa0OTKA, XUMHKO-TepPMUIECKast 00paboTKa,
CBapKa, Manka u Jip.

Omxur. Hopmanuzanus. 3akanka crand. [ anpBanndeckue, 1upGy3noHHbIE U
pacHbUIMTENILHBIC TPOIECCHl HAHECEHHSI METATHYECKUX 3aIUTHBIX U 3aIlUTHO-
JICKOPATHBHBIX MOKPBITHII.

IpakTuueckoe 3ansaTHe Ne 5 «UcciienoBaHue BJAUSIHUSL CKOPOCTH OXJIAKIEHUS HA
CBOMCTBA CTAJIN»

KontpoJabHoe 3ausitue Ne 1 «CTpoeHue H CBOIICTBA METAJJIOB)

CamocrosiTesibHast padoTa 00y4yaroumuxces:

1. Cucremarnueckasi mpopaboTKa KOHCTIEKTOB 3aHATHH, yA€OHON U CIIeIUaIbHOM
JUTEPaTyphI 110 BOTIPOCAM JTAHHBIX TEM.

2. IloaroTroBka K MPaKTUYECKUM 3aHSATUSIM C HUCTIOIb30BAHIUEM METOINYECKUX
peKoMeHAalui mpenoaaBaress, opopMIeHUE OTYETOB U MOJArOTOBKA K X 3aIUTE.

3. IloaroroBka pedepatos mo Temam: «MeTO bl 3aIUTHl METAJUIOB OT KOPPO3Un», «MeToabl
TEPMUYECKON 00pabOTKH CTaJICiy.

Tema 1.5.
«lIBeTHBIE METALJIbI H
CILIABBI»

Conep:xanue y4yeOHOIro MaTepuaJa: YpoBenb
OCBOEHHS
1. IIBeTHBIEe MeTAJLIbI M CILJIABBI 3

Temamuka yueOnvIx 3aHamuil:

CrutaBel Ha ocHoBe amoMuHUS. CrijlaBel HA OCHOBE Maraus. TeXHUYeCKHI THTAaH U
TUTAHOBLIC CIIJIaBbl. Melib U €€ CILIaBhI. CruraBel Ha OCHOBE HHKEA. AJIIOMUHUM U CIIJIaBhI
Ha €ro OCHOBC. AHTI/I(pr/IKI_[I/IOHHLIC CIJIaBbl. buMeTamnisl.

IIpakTHyeckoe 3anaTHE N2 6 «ConocTraBuTeIbHASI XAPAKTEPUCTHKA HBETHBIX
METAIOB»

CamocrosiTesibHast padoTa 00y4aIOIIMXCH:

1. Cucremarnydeckasi npopaboTKa KOHCIIEKTOB 3aHATHH, ydeOHON U crieluaTbHON
JIUTEPATYpPBI 110 BOIIPOCAM JaHHBIX TEM.

2. IlogroToBKa K MpakTUYECKUM 3aHATHUSAM C MCIIOJIb30BAaHUEM METOINYECKUX
peKOMeHJallui mpenoaBares, opopMIeHHEe OTYETOB M MOJArOTOBKA K UX 3allIHTE.




3. [loaroroBka pedepatoB no Temam: « TyromiaBkue u 01aropo/IHbIC METAIIIbI U CIUIABBI»,
«OCHOBBI TEXHOJIOTUH TEPMUUYECKOU 00paOOTKHU IIBETHBIX METAJJIOB U CILUIABOBY.

Paznen 2. Paznen 2. «OcHOBHBIE CBeIeHUS 0 HEMETAJIMYECKMX MaTepHAIax» 3
Tema 2.1. Coaepikanue yueOHOro MaTepuaJa: YposBensn 3
«OcHOBHbIE CBeeHUS OCBOEHHS
0 HEMETAJLINYECKHX 1. OcHoOBHbIE CBe/IEHHSI 0 HEMETAJIHYECKMX MaTepuaax 3
MaTepuajax» Temamuxa yueOHbIX 3aHAMUI:
Knaccudukanus, ctpoeHre 1 CBONCTBAa HEMETAUIMYECKUX MaTepraioB (IJIaCTUYECKUE 2

MAacChl, MIOJIMMEPBI, KOMITO3UITHOHHBIE MaTepPHaJbl, KEpaMHKa U Jp.)
Tunosble TEpMOIIIACTUYHBIE MaTepHalIbl (IIJIaCTMACCa/IIACTUK).
TumnoBsie TEpMOpPEAKTHBHBIC MAaTEPHAIIBL.

CamocrosiTesibHast padoTa 00y4yaroumuxces:
1. CucremaTtnueckas npopaboTka KOHCIIEKTOB 3aHATHH, yueOHON U crielHaabHON 1
JUTEPATyPHI IO BOIIPOCAM JJAHHBIX TEM.

2. [NonroToBKa K MPaKTUYECKUM 3aHSATHSM C UCTIOJIb30BAaHUEM METOIHYECKIX
pexoMeHAalui mpenoaasaress, opopMIeHUE OTYETOB U MOJATOTOBKA K X 3aIUTE.

3. [loarotoBka pedeparos no tremam: «lloarmepHbie MaTepranbl B MAIIMHOCTPOSCHUMY,
«KoMno3unuoHHbple MaTepuallbl, apMUPOBAaHHbIE XMMUUYECKMMHU BOJIOKHAMMY.

4. TlonroroBka k qudepeHnnpoBaHHOMY 3a4ETy.

JuddepenniupoBanHblii 3a4eT 1

Bcero 49

Jl1st XapaKTepUCTUKU YPOBHSI OCBOSHHSI y4eOHOTO MaTepuaa UCTIONIb3YIOTCS CIeIyIoNe 0003HAYCHUS:

1 — o3HaKOMHUTENBHBIN (BOCTIPOU3BEICHHE HHPOPMAIIUH, Y3HABaHKE (pacro3HaBaHuE), 00bSICHEHUE paHee U3yYEeHHBIX 0OBEKTOB, CBOMCTB U T.I1.);
2 — penpoIyKTUBHBIH (BBIIOJHEHHE JCATEIILHOCTH 110 00pasily, MHCTPYKIIUU WU MO PYKOBOJICTBOM);

3 — MPOYKTUBHBIN (CAMOCTOSITEIBHOE IJIAHMPOBAHKUE U BBIIIOJHEHHE JICATEIILHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1ay).



http://gendocs.ru/v38685/%D0%91%D0%BB%D0%B0%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B_%D0%B8_%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D1%8B

3. YCJIOBUA PEAJINZALIUU ITPOT'PAMMBI

3.1. MarepuajbHO-TEXHHYECKOE O0ecrieueHne
I[HSI pcaj3ani NporpaMMbl B HAJIMIUC UMECTCA Ha60paTOpI/I$IMaTeDI/IaJIOBGI[GHI/ISI
O6opynoBanue J1adOpaTOpPHH:

- paboyee MeCTO TperoiaBaTers;

- I0CA/I0YHBIE MECTa 00yJaroImuXcs (10 KOJIMYECTBY 00yJaomuxcs);

- KOMIUIEKT y4eOHO-METOIMYECKON JTOKyMEHTAIUHU (COTJIACHO MEPEYHIO MCIIOIb3yeMbIX
y4eOHBIX U3AaHUH U IOTIOJIHUTEIFHON JINTEPaTyphl);

- TaONU1IBI TOKa3aTeNell MEXaHNYECKUX CBOICTB METAJVIOB U CILIABOB;

- KOMIUIEKT IJIaKaTOB U CXEM:

o BHYTPEHHEE CTPOCHUE METAJIJIOB;
o AUTOTPOTIMYECKUE TIPEBPAIICHUS B JKEJIe3e;
. nedopmaius U ee BUJIbI;
o TBEPJAOCTh M METOJIBI €€ OTIPEICIICHUS;
. KJTACCHU(UKAIUSA U MapKH YyT'yHOB;
o KJIaccu(uKaus ¥ MapKu CTaJIeH;
. JIOMCHHAsI 11eYb;
. CTaJICTUIABWIIbHAS T1€Yb;
o ITOPUTM pacIIU(POBKH CTAJICH;
o BUJBI CTaJIeH M UX CBOMCTBA;
o MapKUpPOBKa YriIepOoAUCThIX KOHCTPYKLIMOHHBIX CTajel;
o MapKUPOBKA YriIepOAUCTHIX HHCTPYMEHTAIBHBIX CTaJEH;
o CTpOEHUE PpE3WHbI, IUIACTUYECKHMX MacC U  TOJHMEPHBIX
MaTepHasoB;
o CTpOEHUE CTEKJIa U KEPAMUUYECKUX MaTEepPHAaJIOB;
o CTpOEHUE KOMITIO3ULIMOHHBIX MaTEPHAJIOB;
o CMa30YHbIE M AHTUKOPPO3UOHHBIEC MAaTEPUAIIBI;
o abpa3vBHbBIEC MaTepUabI.
- KoMmiekTsl HaTypalibHbIX 00pa3LoB:
o KOJUIEKIIUS MeTautorpaguueckux o0pa3noB « KOHCTPYKIIMOHHBIE CTAH U
cruiaBel» (KoJuiekuust oOpas3moB (25 mT.) — cramm 10, 20, 35, 45 (omxkwr), 45

(HopManu3zanms), 45 (3akanka B Boje), 45 (3akanka + oTmyck), 45 (3akanka B macie), 45
(3akanka ¢ 1000°C, B Boxy), 65, V8 (mnacTunuaTeiii nepnut), Y8 (3epHUCTHII mepiur),
08X18HI10T, LIX15, X12M, uyryHs! Oenblii, cepblii ¢ IIACTUHYATHIM T'padUTOM, CephIii
C IIApOBUIHBIM TpadUTOM, CEphIi C XJIOMBbEBUAHBIM rpaduToMm, Menp M1, Oponsa
bpO®6-0,15 wiu bpAXKu9-2, naryns JI63 wnu JIC-59-1, antomunueBsiit cruias J[16 wnu
AMr6T, cranp 20 mociae LEMEHTallMH, CTallb C HHUKEJIEBBIM IOKPBITHEM), aTbOOM
MUKPOCTPYKTYp — | KOMIL;

. ANEKTPOHHBIA anbboMm doTorpaduil MUKPOCTPYKTYp CTajied U CIUIaBOB
(cramu B paBHOBECHOM COCTOSHUU; YYTYHBI, CTajll TOCIE TepMUYECKOW 00paboTKu;
CTallb TOCJE XOJIOJHOM TUTacTUYecKoi nedopMalid U TOCIEIYIOIEro HarpeBa;
JETUpPOBaHHBIE CTAlM; IIBETHbIE METANIbl M CIUIaBBI; OMNpEIENIeHHe pa3Mepa 3epHa
ayCTEeHHUTa B cTaiuu) — | mIT.

. KOMIIBIOTEPHI C JIMIIEH3MOHHBIM IIPOrPaMMHBIM 00eCIeYeHUEM;
. MYJIbTUMEAUMHBINA IIPOEKTOP;
o JKpaH.

e CTalMOHApHBIN TBEPAOMED
e MallIMHa pa3pbIBHAs HCIIBITATENbHAS



e yuyebHOoe oOopynoBaHue «l3yueHHe MHKpPOCTPYKTYPHI, JIETHPOBAHHOM
cTanm» (KOJUIEKUIUS MUKPOILTH(OB, aTbOOM MUKPOCTPYKTYD)

e yuyebHOe obOopynoBanue «l3ydeHHE MHKPOCTPYKTYPBI YIJIEPOIUCTOM
CTaJli B PABHOBECHOM COCTOSIHUM»  (KOJUIEKIMS MHUKpOUUIU(OB, aapOoM
MUKPOCTPYKTYD);

e yuyeObHOe oOopynoBanue «M3ydeHHE MHKPOCTPYKTYPBI YIJIEPOIUCTOM
CTali B HEPAaBHOBECHOM COCTOSIHMM» (KOJUISKIMS MHKpPOULIH(OB), anb0oM
MUKPOCTPYKTYP, METOANYECKHE YKA3aHUSA);

® THUIIOBOM KOMILJIEKT y4eOHOro 000pya0BaHUS «M3yuenue
MUKPOCTPYKTYPBI I[IBETHBIX METAJUIOB» (KOJUICKIHMS MHUKPONUIU(OB), aab00oM
MUKPOCTPYKTYp, METOANYECKHE YKA3aHMUSA);

e yuyebHOe oOopymoBanue «Jlaboparopust metamorpadumn» (MUKPOCKOI
Metamtorpapuueckuit (yBenuuenue x100...x1000 xpar), mudpoBas kamepa Ui
MUKpocKkona (5 Meramukcenei), 3JeKTpoHHbIM anbboM ¢oTorpaduit (100 1mt.)
MUKPOCTPYKTYP CTaJI€H U CIUIABOB, KOJIIEKIIHS 00pa3ioB (6 miT.));

e yuyeOHOe oOopynoBanue «Tepmuueckas 00paboTKa MeTaIOB» (TIEYb
mydensras (10 1 1150°C), mukpockom Meramnorpadgudeckuii  (yBemHueHHe
x100...x1000 kpar), uudpoBas kamepa mus Mukpockomna (1,3 wmeranumkcens),
3aKajao4HbIi 0ak (7 J1) — 2 mIT., Macio 3aKaJIOYHOE — 5 JI, ITUMIEI TUTeNbHbIE 350 MM
— 2 mr., munubl TarenbHpie 500 Mmv — 1 mT.,, Oymara HaxkpadHas I CHATHS
okanuusl (P80...P100) — 10 sucToB, 00pasus! (ctans Mapku 45;d15x10 mm) — 30 mT.,
KoJuteKusi MUKpouuinugos (16 mr.), anb6oM MUKpocTpyKTyp (hopmar A4) — (2 mit.).

3.2. UndopmannonHoe odecriedyeHue 00yueHust
Ilepeyenb wucmob3yemMbIX Y4YeOHbIX wu3AaHuii, HWHTepHeT-pecypcoB, ONOJHUTEIbHOMI

JIUTEPATYPbI
OcHOBHBbIE UCTOYHHUKH:

1. OcnoBul matepuanosenenus (MeTamoo6paboTka): Yaed.mocobue mist Had. mpod.
o6pazoBanus. (B.H 3amnatun, HO.MCanommkkos, A.B Jly6os u ap.); mox pen. B.H
3ammaruna. — M: U1 «Akagemus», 2017.- 256 c.

2. OpuunHuKOB B.B. OCHOBBI MaTepuanoBe/ieHHs s CBAPIIMKOB: y4eOHHK. - M:
N1 «Axanemusy», 2017. - 256 c.

I[OIIOJIHP[TCJIBHLIC HCTOYHUKMH:

3. Cokonosa E.H Marepuanosenenue (MeTamioo0padoTka): pad.TeTpann: ydeo.
nocobwue 1 Had. pod. oopazoBanms. - M: UL «Akanemusy», 2017. - 96 c.
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4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM

JTUCHUATIIUHBI

PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMeHMs, YCBOCHHbIE
3aHATHSA)

OcHoBHbBIE MOKA3aTeJIN OlleHKH pe3yJjbTara

YMmenus:

- 0JIb30BATHCSI CIIPABOYHBIMU
TabJIMLaMu Ui OTIPEIeNIEHUsI CBOMCTB
MaTepHasoB;

- YMCTb IIOJIb30BAaTbHCA CIIPABOYHBIMHA T8,6JII/IH8,MI/I JJIsL

ompeneneHus CBOIICTB YIIAEPOIUCTHIX u
KOHCTPYKIITMOHHBIX CTajJei, [BETHBIX METAIOB M
CIUIaBOB, a TakXKe TMOJUMEPHBIX MaTepUaIoB
(TutacTMacc, MoNMATUIICHA, TIOJIUIIPOTIIIICHA U T.1.);

-yMETb MOJIb30BAThCS CIPABOYHBIMHU TaOIUIIAMU IS
OTpeNieNICHUs TTPaBUJI MPUMEHEHHS OXJIAKIAIONTNX U

CMAa3bIBAOIIUX MaTCpHUAJIOB.

- BBIOMpATh MaTepUabl Jis
OCYILIECTBIIEHUS MPOdeCCHOHATBLHON
NeSITeNIbHOCTH

-  BBIOMpAaTh METAJUIMYECKHE, HEMETAJUTMYECKHE,
OXJaXJAIoIIMe M CMa3bIBAIOLIME MaTepuaibl s
OCYILIECTBIIEHUS! MPOECCUOHATBHON AESITeNbHOCTH
C Y4ETOM HX OCHOBHBIX CBOMCTB M MAPKUPOBKHU.

3HaHuA:

- HauMEHOBaHUE, MapKUPOBKY,
OCHOBHbIE CBOMCTBA U KJaccCU(PUKAIIIO
YIAEPOAUCTBIX M KOHCTPYKIHMOHHBIX
CTaJiel, IBETHBIX METAJJIOB U CIUIABOB,
a TaKXke MOJUMEPHBIX MaTepHasioB (B
TOM 4YHCIIe [JIaCTMAacC,IOJIUATHIICHA,
MOJIMIIPOTIUJICHA U T.]1.);

- 3HaTh HaMMEHOBAaHUE, MAapKUPOBKY, OCHOBHBIE
CBOMCTBA M KJIACCHU(PUKAIUIO YIIEPOAUCTHIX U
KOHCTPYKIIMOHHBIX CTaJiel, IBETHBIX METAJJIOB U
CIUIaBOB, a TaKXe MOJUMEPHBIX MaTepHaIOB (B TOM
YyHCclie IJIacTMACC,MOJIMATHIICHA, TOJIUIPOTIHIICHa U

T.1.);

- IIpaBHJIa IPUMCHCHUS OXJIAXKIAOIIUX
1 CMa3bIBarOIX MaTCpPUaJiOB;

- 3HATb IIpaBHJIa IPUMCHCHHUA OXJIAXKAAOOIUX H
CMa3bIBAOIINX MaTCpHUAIOB,

- MCXaHHYCCKHUE HCIIbITAaHHUA O6p&3HOB
MaTCpHajioB.

- 3HaTb MCTOJUKY IIPOBEACHHA PA3JIMYHBIX METOIOB
MEXaHNMYECKHUX UCIBITAaHUM 06pa3u0B MaTcpuaIoB
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