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3amaun:

1. IEJIX OCBOEHUA JUCHUIIJINHBI

Ilens OCBOCHMSI IUCHIMIUIMHBI — TPHOOpETeHHE O0O0menpodecCHOHATBHBIX KOMITCTCHIIHH,
npexycMoTpeHHbix TpeboBanmsiMu DPI'OC BO, cBs3aHHBIX ¢ HaydyHBIMH OCHOBaMH BBIOOpA
MaTepraja C Y4eTOM €ro COCTaBa, CTPYKTYpbI, TEPMHUYECKOW OOpPaOOTKH M JOCTUTAIOUIMXCS TPU
9TOM I3KCIUTYAaTallTUOHHBIX U TCXHOJOTUYCCKUX CBOﬁCTB, HGOGXOHI/IMBIX AJIL MAIlIUHOCTPOCHMUA.

UMETh COBPEMCHHBIE 3HAHHS 00 OCHOBHBIX TPYIIAX HCIOJIb3YEMBIX MATEpPUAIOB, CBOWCTBAX JTUX
rpyII 1 006 0061acTH MPUMEHEHHUS;
MPAaBUJILHO OIICHWBATh CBOMCTBA TOTO WJIM WHOTO MaTepuasa, aHAIU3UPYs YCIOBUS H3TOTOBJICHUS
U3JICIHSI K CPOK €T0 IKCILIyaTaluy;
UMETh TPaBWIBHO C(HOPMHUPOBAHHBIC HAyYHBIC MPEJACTABIACHUS O pPEATbHBIX BO3MOXKHOCTIX
YIYYIIEHUS] KaKHX-JIMOO CBOMCTB META/UIOB WIIH CIIABOB ITyTEM M3MEHEHHSI €T0 CTPYKTYPHI;

3HaTh 000 BceX cmoco0ax YNPOYHEHHS METaUIOB WM CIUIaBOB, KOTOPHIE MOTYT O00ECIeYHTh
JIOJITOBEYHOCTh M pabOTOCIIOCOOHOCTH M3ICTTUH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Juctummaa «MaTepuanoBeIeHUue» OTHOCUTCS K 00s3aTebHOM YacTH.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCIUIIJIMHE

[Tnanupyemble pe3ynbTaThl OOY4YEHHs IO TUCIUIUIMHE, COOTHECEHHBIE C IUIAaHUPYEMbIMU
pesyabTatamu ocBoeHus: OIIOII (koMneTeHIMAMU U UHANKATOPaMU JOCTUKEHUSI KOMITIETSHIIHI )

HHaHI/IpyeMLIG PE3YyIbTAThI o6yquI/m 10 JUCHUIINIIMHE, B COOTBECTCTBHHU C

dopmupyemole WHJIMKaTOPOM JIOCTIDKCHUS] KOMIIETCHIIUH
HaumenoBanue
KOMITCTEHIINT Wunukatop TOCTHXEHUS
OLICHOYHOTO
(x00, codepoicanue KOMICTCHITHH
PesynbraThl 00y4deHuUs 10 IUCIMIUINHE cpezcTBa
KoMnemeHyuu) (x00, codepoicanue
UHOUKAMOPQ)
OIIK-5. Cniocoben OIIK-5.1. 3naer 3HaeT  OCHOBHBIE  TPYNIBl  COBPEMEHHBIX VYcTHbIE U
UCIIONIb30BaTh CBOMCTBa MarepuanoB, HMX  CBoiicTBa W o0mactu TECTOBBIC
CBOMCTBa KOHCTPYKLMOHHBIX U NPUMEHEHHUs; (U3MYECKYI0 CYIIHOCTh SIBJICHHH, BOIPOCHI,
KOHCTPYKIIMOHHBIX U | DJIEKTPOTEXHUIECKUX NPOUCXO[MIIMX B Marepuaiax B YCJIOBHAX | MPaKTHYECKHE
ANIEKTPOTEXHUYECKUX | MAaTepUalioB B pacyerax | MPOM3BOJACTBA IO/  BO3JCHCTBHEM  BHEIIHHX 3aJaHusl

MaTepHuaioB B
pacuerax mapameTpoB
U PEIKUMOB 0OBEKTOB
poeCCHOHATBHOMN
JeSATEIbHOCTH

napaMeTpoB H
PEXKHMOB 0OBEKTOB
npoQeCcCUOHATBHOM
JeSATEIbHOCTH

(akTopoB (HarpeBa, OXJXIEHUS H Ap.), HX
BIMSIHUSL Ha CTPYKTYpYy, a CTPYKTYpbl — Ha
CBOMCTBA COBPEMEHHBIX  METAUTHYECKHX U
HEMETAJUTUYECKUX MaTEepPHUAJIOB; CrocoO0BI
YIPOYHEHUSI META/UIOB WM CIUIABOB, KOTOpBIE
MOTYT 00ecreyuTh JTOJITOBEYHOCTh "
PpaboTOCIOCOOHOCTD U3IEIUS

OIIK-5.2. YmeeT
HCIIOJIB30BATh
CBOMCTBA
KOHCTPYKIMOHHBIX U
JJIEKTPOTEXHUIECKUX
MaTepHaJoB B pacueTax
apaMeTpoB H
PEKUMOB OOBEKTOB

YMeer aHanu3upoBaTh (azoBble NpPEBPAIICHHS
IpU HarpeBaHWM M  OXJIAXKICHUM  CIUIABOB,
MONB3YSICh AWAarpaMMaMH COCTOSIHUSI JBOMHBIX
CHCTEM; OIPEAEsITh MEXaHHYECKHE CBOICTBa
IPU CTATUYECKUX M IWHAMUYECKUX HCIBITAHUIX,
aHAIM3UPOBAThH PE3YIbTATHI ATUX UCTIBITAHUN IS
CPaBHHUTEIBHON OIIEHKH MaTepHaJOB; MPaBHIBHO
OLICHUBATh  CBOWCTBA  MAITMHOCTPOUTEIBHBIX

npodeccroHaIBEHOM MaTepuaoB, aHATM3UPYs YCIOBHS U3TOTOBICHUS
JIeITeIIbHOCTH M3/IEJINSL M CPOK €ro DKCILTyaTalliy

OIIK-5.3. Brageer Brnaneer cnocoOHOCTbIO MPUHUMATh TEXHHYECKH
METOJIMKOH 000CHOBaHHBIE PEIICHNS 110 BEIOOPY MaTepHAJIOB
UCTIOIb30BaHMs

CBONCTB

KOHCTPYKIIMOHHBIX H
SIEKTPOTEXHUUECKUX




MaTephajoB B pacuerax
napameTpoB U
PEXUMOB 0OBHEKTOB
podeCCHOHATTBHON
JIeSATEIbHOCTH

4. OFBEM U CTPYKTYPA JUCHHUIIJIMHBI
TpynoeMKoCTh JUCHUILIMHBI COCTABIISET 4 3a4€THBIX eaUHNUL, 144 yaca.

TemaTuueckui miaH
¢opma o0yueHus: — ounast
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Paznen 1. BBenenue. Kiaccudpukanus
1 | marepuanos. Kpucrammmaeckoe 2 1-2 3 3
CTPOEHHE METAILIOB.
Paznen 2. Kpurepun orneHkn
2 A DUTCPHIL oLt 2 23 |2 10 3
MaTepHaJIOB.
3 Pazpen 3. [lmactuueckas nedopmarus u D) 3-4 1 5 5
PEKPHUCTAIUTH3ANNS METAJLIOB.
Pazpnen 4. 3akoHbI KpHUCTAIIU3AMH
4 3CI 4. JAKOHEI KpUCTAILIH3AI 2| 4 1 2 2
METAJUIOB.

5 | Pazmen 5. OCHOBHI TEOPHH CIIIIABOB. 2 4-6 5 2 4 PefituaT-KOHTpOIH 1

6 | Pazgen 6. CnimaBBI Ha OCHOBE JKele3a. 2| 7-11 | 10 10 7 PeliTuHT-KOHTPOIH 2

7 | Paznen 7. 1{BeTHBIE METAJUIBI U CILUIABHI. 2 | 12-13 | 4 4 4

8 | Paspmen 8. Komno3uimoHHbie MaTepuansl | 2 14 2 3

Paznen 9. HanoctpykTypHble
9 | matepuansl. HemeTannuueckue 2 | 15-17 | 6 6
MaTepHAIbL.

10 | Pazgen 10. Beibop marepuaios. 2 18 2 6 2 PefiTuHT-KOHTPOIH 3
Bcero 3a 2-ii cemecTp: 2 18 | 36 36 36 Dk3ameH
Hamnune B nucoummmae KIT/KP -

WToro mo AUCUUILTHHE 2 18 36 36 36 DKk3aMeH

Co;[epmalme JEeKIMOHHBIX 3aAHATHI 10 AU CUMILJIHHE

Paznen 1. Beenenue. Knaccudukanus marepuanon. Kpucramimueckoe CTpOCHHE METAIIJIOB.

Tema 1.1. 3nauenuwe, uenb W 3amaun Kypca «Matepuanosenenue». Kiaccuduxarms
MaTepHaJIOB.

Tema 1.2. Kpucrammuueckoe cTpoeHHe MeTayuioB. Je(eKThl KPUCTAIIOB U UX BIHMSHHUE Ha
cBoiicTBa. KpaeBbie 1 BUHTOBBIE AUCIOKALIMH.




Paznen 2. Kputepuu onieHKH MaTepHraioB.

Tema 2.1. Ctpykrypa. MUKpPOCTPYKTYpHBIN aHanu3. MakpoCTpyKTypHbIH aHanu3. Metozasl
0oOHapy»XeHHs TOBEPXHOCTHBIX U BHYTPEHHUX J1€(DEKTOB.

Tema 2.2. Mexanuueckue cBoiicTBa. MeTolbl M3MEpPEHHs TBEPAOCTU: MeTOAbl bpuHens,
Poksenna, Bukkepca, mukpotBepaocts, [lonbau, [llopa, Mooca. Onpenenenre yaapHOil BS3KOCTH
METAJIJIOB U CIUIABOB.

Tema 2.3. PEHTT€HOCTPYKTYPHOE UCCIIEIOBAHUE METAILIOB.

Paznen 3. [Inactuueckas nedopmanus U peKpUCTALTU3ALMS METAIIIOB.

Tema 3.1. BausHue Haknena Ha CBOWCTBAa MeTawioB. lcnonp30oBaHME Hakiena B
MAaIIMHOCTPOEHHH.

Tewma 3.2. BausiHue TemrepaTypbl Ha CTPYKTYPY U CBOMCTBaA 1e(OPMUPOBAHHOTO METaslIa.

Pa3nen 4. 3akoHbI KpUCTAIM3ALMN METAIIJIOB.

Tema 4.1. 3akoHbl KpucTayumzanuu MetamioB. CBoOomHast 3Heprus U dSHTponwus. CKpbiTas
TEIUI0Ta KPUCTAJUIM3ALNH.

Tema 4.2. Yopasnenue pazmepoM 3epHa. CTpoeHHE KPUCTATIMYECKOTO CIIUTKA.

Pa3znen 5. OcHOBBI TEOpHHM CIITIABOB.

Tema 5.1. Bunsl crnaBoB. [IpaBuiio ¢as. [TocTpoenne nuarpamm COCTOSHUSA.

Tema 5.2. JlnarpaMMbl COCTOSIHUS ABOMHBIX CILIABOB: C MOJIHOM PaCTBOPUMOCTBIO U C MOJHOMN
HEpPACTBOPUMOCTHIO. JlnarpamMMbl COCTOSIHUSI IBOMHOTO CIJIaBa C OTPAaHUYEHHOW PACTBOPUMOCTHIO.
JluarpamMma COCTOSIHMSI JBOWHOTO CIUIaBa C NOJMMOP(HBIMH TpeBpalieHussMu. Jluarpamma
COCTOSIHMSI IBOMHOTO CIUIABA C YCTOWYMBBIM XUMUYECKUM COECTUHEHUEM.

Tema 5.3. CBsi3pb MeXIy TUIIOM JUarpaMMbl COCTOSIHUS JIBOMHBIX CIJIABOB M CBOWCTBaMU
CILJIaBOB.

Pa3znen 6. CrinaBel Ha OCHOBE KEJE3a.

Tema 6.1. XKenezo u ero cmasel. [lomumopdusm xene3a. JlmarpamMmma COCTOSIHUSI CIIJIAaBOB
JKeJle3a ¢ yriepoioM.

Tema 6.2. Yraepoaucteie cTanu. BiausgHue XxumcocTaBa Ha CTPYKTYpy U CBOMCTBA CTallH.
Bnusinue npumeceii Ha cBoiicTBa ctaneil. Knaccudukanus 1 MapKupoBKa YriIepoIUCTBIX CTalleH.

Tema 6.3. Uyrynsl. benble, cepbie, BBICOKONIPOYHBIE U KOBKHE YyT'yHbI. BiusHue npumMeceil Ha
CBOlcTBa UyryHOB. I[[puMeHeHNE YyI'YHOB B MallIUHOCTPOEHUH.

Tema 6.4. ®a3oBbie MPEBpAIICHUS B CTANISAX NPH HArpeBE W OXJIAXKICHHUM: ayCTEHU3alUs,
NEPIUTHOE U MAapTEHCUTHOE NIPEBPAILICHHUS, IPEBPALLEHHUE ITPH OTITYCKE.

Tema 6.5. Bungsl Tepmudeckoit 00paboTku. OTXKUT CTadd W €r0 BIUSHHE HA CTPYKTYpy U
CBOMCTBa. 3aKajKa yrJIepoJUCThIX cTaneil. OTIyck cTanei.

Tema 6.6. Xumuko-TepMudeckasi 00pabOTKa CTaju, OCHOBHBIE 3aKOHOMEPHOCTH M 00JIacTh
IPUMEHEHHUA: ILIEMEHTalus, a30TUPOBAaHUE, LUAHUPOBAHUE, HUTPOLIEMEHTALUs, CUIMLIHPOBAHUE,
OopHpoBaHUE, XPOMUPOBAHKE U AIUTUPOBAHUE.

Tema 6.7. OCHOBBI J€ErMpOBaHMs CTalU. BiusHuE JNETHPYIOMUX AJIEMEHTOB Ha CTPYKTYpPY U
CBOMCTBA CTaJH.

Tema 6.8. Kiaccuduxanuss u MapKUpOBKa JIETUPOBAaHHBIX cTajieil. KOHCTpyKIMOHHBIE |
MHCTPYMEHTAaJIbHBIE JIeTUpOBaHHbIE cTaiau. CTalld U CIUIaBbl C 0COOBIMU CBOMCTBaMH.

Pazgen 7. l{BeTHBIC METaIbI U CILIABHI.

Tema 7.1. Menp, ee cBoWcTBa M 00JaCTh IPUMEHEHUSI. MeTHO-HUKEIEBbIE CIUIaBbl. BpOH3HI.
Jlatynu. [IpuMeHeHre MEIHBIX CIUIABOB.

Tema 7.2. AnroMuHUiMA, €ro cBOMCTBAa U 00J1acTh MpUMeHeHus. JluTelinbie u nedopmMupyembie
QIIOMUHUEBBIE CIUIaBbl. JlfopamioMMHBI W HX TepMooOpaboTka. IlpumMeHeHHe aTrOMHHHUEBBIX
CILIaBOB.

Tema 7.3. Turan, ero cBoiicTBa U 00JIaCTh MPUMEHEHHs. TUTaHOBBIE CIIJIABBI: KIacCU(pUKAIMS,
CBOIcTBa U 007aCTh MPUMEHEHHUS.

Tema 7.4. Maruuii, ero cBoiicTBa M 00JacTb MNPUMEHEHHUs. MAarHueBbIX CIUIABBIL:
Kiaccuukanmsi, CBOMCTBA U 00J1aCTh MPUMECHECHHUS.

Pa3znen 8. Komno3unyroHHble MaTepUaIIbl.



Tema 8.1. O6mas xapaktepuctuka U kiaccudukaius. CTpoeHue, CBOMCTBA U NPUMEHEHUE
KOMITO3UITMOHHBIX MaTEPHUAJIOB.

Tema 8.2. KOMNO3WLIMOHHBIE MaTepHalibl HA HEMETAJUIMYECKOW OCHOBE. KOMIMO3MIIMOHHBIE
MaTepHuaybl Ha METaJNINYECKOU OCHOBE.

Paznen 9. Hemerannuyeckue Marepuaiibl. HaHOCTpYKTYpHBIE MaTepHUAIIbI.

Tema 9.1. OcobeHHOCTH CTPOCHMS U CBOICTBA MOJIMMEPHBIX MarepuajoB. [lmacTMaccsl, ux
0COOEHHOCTH M 00JIaCTH MPUMEHEHUS B KAUeCTBE KOHCTPYKLIMOHHOTO MaTepHara.

Tema 9.2. Pezunbl. Kepamuka.

Tema 9.3. Hanomarepuainbl. Bisinue cTpoeHHs Ha CBOMCTBA HAHOMATEPHAJIOB.

Paznen 10. Beibop marepuanos.

Tema 10.1. IIpoGnema BbIOOpa Marepuana. OKCIUTyaTallMOHHAasT HAJSKHOCTh MaTepuala.
TexHOIOTUYHOCTh MaTepHraia. JKOHOMHUYHOCTh MaTepHaa.

Tema 10.2. O0uue pekoMeHIaIuu 10 BRIOOPY MapKu CTaju.

3aKiroueHue.

Coaepixanue JIaODOPATOPHBIX 3AHATHH 10 IMCHMILIMHE

Paznen 2. Kputepuu o1ieHKHM MaTepHraioB.

Tema 2.1. Ctpykrypa. MUKpOCTpYKTYpHBIN aHanu3. MakpoCcTpyKTypHbIH aHanu3. Metozasl
0oOHapyXeHHs TOBEPXHOCTHBIX U BHYTPEHHUX /1€(DEKTOB.

Copneprxanue 1a00paTOPHBIX 3aHATHMA.

MUKPOCTPYKTYPHBII aHAJIN3 METAJJIOB U CILIaBOB.

MaxkpoCTpyKTYpHBIH aHaJIU3 U 1e()EeKTOCKOMHS METAIIJIOB.

Tema 2.2. Mexanudeckne CBOWCTBA. MeTONbI M3MEpPEHHS TBEPAOCTHU: METOAbl bpuHems,
Poksemia, Bukkepca, Mukpotepaocts, [lonsau, Hlopa, Mooca. Onpenenenue yaapHOi BSI3KOCTH
METaJJIOB U CILIABOB.

Tema 2.3. PEHTIreHOCTPYKTYPHOE UCCIIEA0BAHNE METAILIOB.

Coneprkanue 1a00paTOPHBIX 3aHITHH.

PeHTreHOCTpYKTYpHBI aHAJIN3.

Paznen 3. [lnactuueckas pegopManus ¥ peKpUCTAIUTH3AINS METAJIJIOB.

Tema 3.1. BausHue Hakiena Ha CBOWCTBa MeTawioB. lcrnonp3oBaHME Hakiena B
MalIMHOCTPOEHUH.

Tema 3.2. Baustnue Temnepatypsl Ha CTPYKTYpPY U CBOWCTBA J1e()OPMUPOBAHHOTO METAILIA.

Coneprkanue 1a00paTOPHBIX 3aHITHH.

[Mnactuueckas aedopmarus U peKpUCTALIN3AIUS METAJUIOB U CIIJIaBOB.

Paznen 4. 3akoHbI KpUCTAIUIU3AIUNA METAJIOB.

Tema 4.1. 3akoHbl KpucTaJUIM3aUuMu MeTauioB. CBoOOAHAs sHEprust U sHTpornus. CKpbITas
TEIJIOTa KPUCTAIIIU3ALINH.

Tema 4.2. Ynpasnenue pazmepoM 3epHa. CTpoeHHE KPUCTAUINYECKOTO CIUTKA.

Coneprkanue 1a00paTOPHBIX 3aHITHH.

IIpouecc kpucrannusanuu.

Paznen 5. OCHOBBI TEOpHHM CILJIABOB.

Tema 5.1. Buasl cmaBos. IlpaBuio ¢a3. [Toctpoenue nuarpaMm COCTOSIHUS.

Tema 5.2. JIluarpamMmbl COCTOSIHUSI IBOMHBIX CIUIABOB: C MOJHON PACTBOPUMOCTBIO U C MOJHOU
HEpPacTBOPUMOCTBIO. JluarpaMMbl COCTOSIHUSL IBOMHOI'O CIUIaBa C OI'PAHUYEHHON PaCTBOPUMOCTHIO.
JuarpaMma COCTOSIHMSI JBOWHOTO CIUIaBa C MOJUMOP(HBIMH TpeBpamieHusMu. J[uarpamma
COCTOSIHMSI IBOMHOTO CIIaBa C YCTOMYMBBIM XUMUYECKUM COCTUHEHUEM.

Tema 5.3. CBsI3pb MEXIy TUIIOM JIUarpaMMbl COCTOSIHHMSI JBOWHBIX CIUIABOB M CBOMCTBaMHU
CILJIaBOB.

Coneprkanue 1a00paTOPHBIX 3aHITHH.

JlnarpaMMbl COCTOSIHHS JJBOMHBIX CIIJIABOB

Pa3nen 6. CiuiaBbl Ha OCHOBE JKeJie3a.



Tema 6.1. XKenezo u ero cmiasel. [lomumopdusm xene3a. JlmarpamMmma COCTOSIHUSI CIIJIAaBOB
JKeJle3a ¢ yriiepoioM.

Coneprkanue 1ab0paTOPHBIX 3aHITHH.

JnarpaMma COCTOSIHUSA KEJI€30-YIIIEPO/I.

Tema 6.2. Yraepoaucteie cTanu. BiausgHue XumcocTaBa Ha CTPYKTYpy U CBOMCTBA CTaJIH.
Bnusinue npumeceii Ha cBoiicTBa ctaneil. Knaccudukanus 1 MapKupoBKa yriIepoIUCThIX CTalleH.

Tema 6.3. Uyrynsl. benble, cepbie, BBICOKONPOYHBIE U KOBKHE YyT'yHbI. BiusiHue npumMeceil Ha
CBOlcTBa UyryHOB. [[puMeHeHNE YyI'YHOB B MallIUHOCTPOEHUH.

Coneprkanue 1ab0paTOPHBIX 3aHITHH.

MHUKpPOCTPYKTYPHBIN aHAJIU3 YIIEPOJUCTBIX CTAJICH B PABHOBECHOM COCTOSIHUM U UyT'YHOB.

Tema 6.4. ®a3oBble NMPEBpAIICHUS B CTAISAX MNPH HArpeBE W OXJIAXKICHHUM: ayCTEHU3alUs,
NEPIUTHOE U MApPTEHCUTHOE NIPEBPAILICHUS, IPEBPALLEHHUE ITPH OTITYCKE.

Tema 6.5. Buagsl Tepmudeckoit 00paboTku. OTKUT CTadd U €r0 BIUSHHE HA CTPYKTYpy W
CBOMCTBa. 3aKajKka yrJIepoJUCThIX cTaneil. OTIyck cTanei.

ConeprkaHue 1a00paTOPHBIX 3aHITHH.

Tepmuueckast 00pabOTKa YriIepOAUCTBIX CTaJIEH.

Paznen 7. liBeTHbIC METaIbI M CILIABHI.

Tema 7.1. Menp, ee cBoiicTBa U 0071acTh NPUMEHEHUS. MeHO-HUKENEBbIE CIUIaBbl. BPOH3BI.
Jlarynu. [IpumeHeHne MeIHBIX CIUIaBOB.

Tema 7.2. AnoMHuHHI, €ro CBOWCTBA U 00iacTh MpuMeHeHus. Jlutelinsie U negopmMupyembie
alMoMUHHUEBbIe CIulaBbl. [llopamoMuHbl U uX TepMmooOpaboTka. IlpuMeHeHHEe amOMHUHUEBBIX
CILIaBOB.

ConeprkaHue 1abOpaTOPHBIX 3aHITHH.

MUKpPOCTPYKTYpPHBIN aHAJIN3 LBETHBIX CILIABOB.

Paznen 10. Bei6op marepuaios.

Tema 10.2. O61mue pekoMeHJaluy o BEIOOPY MapKH CTallu.

Coneprkanue 1a00paTOPHBIX 3aHITHH.

Bri6op matepuanos.

5. OEHOYHBIE CPEACTBA /UISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTAIIUH ITO UTOI'AM OCBOEHUS JTUCIHUATLJIMHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYJAEHTOB

5.1. Texkymmii KOHTPOJIb YCNEBAEMOCTH (peumuHe-KOHmpoab 1, peumune-KoHmpoab 2,
PpetmuHe-KOHmMpPob 3).

Bonpocwi k peiimune-kxonmponio Ne 1

1. 3navenue, uenb U 3a7auu Kypca «MatepuanoBenenuey. Kiaccudukaims MaTepraios.

2. Kpucrannmnyeckoe crpoeHue MeTaiuioB. JIeeKThl KpUCTAIIIOB U WX BJIMSHUE Ha CBOMCTBA.
KpaeBble 1 BUHTOBBIE JUCIIOKALIUU.

3. MUKpOCTPYKTYPHBII aHAJIHU3.

4. MakpoCTpyKTypHBI aHanu3. MeTroasl OOHApyKEHHsS IOBEPXHOCTHBIX M BHYTPEHHUX
ne(deKToB.

5. Mexanuyeckue CBOKCTBA.

6. Metonsl  u3MepeHus  TBepAocTu:  Meroasl  bpunemns, PokBemna, Bukkepca,
MUKpOTBepAocTh, [lonpau, [llopa, Mooca. Onpenenenue yaapHoil BI3KOCTH METAJUIOB U CILUIABOB.

7. PEHTreHOCTPYKTYPHOE UCCIEIOBAHUE METAJIIOB.

8. BnusiHue Hakiena Ha cBOMCTBa MeTauloB. M Cronb30BaHKEe HAKIIENa B MAIIMHOCTPOCHUH.

9. Bnmsinue TemmnepaTypsl Ha CTPYKTYpPY M CBOMCTBA Ae()OPMHUPOBAHHOTO METaJLjIa.

10. 3axoHbl KpUcTaIU3aKu MeTauioB. CBOOOAHAs sHEprus u HTpomus. CKphITas TeIioTa
KpUCTaJUIM3aLUN.



11. Ynpasnenue pazmepom 3epHa. CTpoOEHUE KPUCTATUIMYECKOTO CIIUTKA.

12. Buns! crinaBos. [IpaBuio ¢a3. Iloctpoenue nuarpaMm COCTOSIHUS.

13. JIuarpaMMbl COCTOSIHUSI JBOWHBIX CIUIABOB: C TOJHOM PACTBOPUMOCTBIO M C TMOJIHOU
HEPACTBOPUMOCTBIO.

14. JInarpaMMbl COCTOSIHHSI JBOMHOTO CIJIaBa C OTPAHUYEHHOW PACTBOPUMOCTBIO.

15. uarpamma cOCTOSIHMSI JBOMHOTO CIUIaBa C MOJUMOP(GHBIMU MPEBPALICHUSMHU.

16. JInarpamMma COCTOSIHUSA IBOMHOTO CILJIaBa C YCTOMYHUBBIM XUMUYECKUM COCTMHEHUEM.

17. CBsi3b MEXly TUIIOM IMarpaMMbl COCTOSIHUS IBOMHBIX CIUJIABOB U CBOMCTBAMHU CILJIABOB.

Bonpocwt k petimune-xonmponio Ne 2

1. XKene3zo u ero cmabl. [Tonmumopdusm xenesa. Jluarpamma coCTOSTHUSI CIUIABOB JKeJie3a C
YIIEPOAOM.

2. Yrinepoauctele cTanu. BiusiHue XuMcocTaBa Ha CTPYKTYpPYy M CBOMCTBa cTaju. BiusHue
npuMeceii Ha cBoiicTBa ctaneil. Knaccuukanus 1 MapKHpOBKa YIIepOIUCTBIX CTaeH.

3. Uyrynbl. benble, cepbie, BBICOKONPOYHBIE W KOBKHE 4YYryHbl. BnusgHue mnpumeceil Ha
CBOlcTBa UyryHOB. I[puMeHeHNE YyI'YHOB B MallIUHOCTPOEHUH.

4. da30BbIe NPEBpALCHUS B CTASAX IPU HATPEBE U OXJIAKICHUU: ayCTECHU3ALINsI, IEPIUTHOE U
MapTEHCUTHOE MTPEBPALLEHMS, IPEBPALLIEHUE NTPU OTITYCKE.

5. Buasl Tepmudeckoit 00paboTku. OTXKUAT CTaau W €ro BIUSHUE HAa CTPYKTYPY M CBOMCTBA.
3akaska yriaepoaucTbix craieil. OTmyck craiei.

6. XUMHKO-TepMHUUYECKash 00pabOTKa CTalid, OCHOBHBIC 3aKOHOMEPHOCTH U 00JacTh
NPUMEHEHHUS: LEMEHTalus, a30TUPOBAHHE, IMAHUPOBAHUE, HUTPOLIEMEHTAIUs, CUJIMLHUPOBAHUE,
OopHpoBaHUE, XPOMUPOBAHKE U AIUTUPOBAHUE.

7. OCHOBBI JIETUPOBAHUS CTAIH. BiMsiHUE JIETMPYIOIIMX 3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA
CTaJIH.

8. Kimaccudukamms ©  MapKUpOBKa JIETUPOBaHHbIX cTaysiedl. KOHCTpyKIMOHHBIE U
MHCTPYMEHTAaJIbHBIE JIETUpOBaHHbIE cTaiau. CTalld U CIUIaBbl ¢ 0COOBIMU CBOMCTBaMH.

Bonpocul k pelimune-konmponto Ne 3

1. Menp, ee cBOMCTBA M 00J1aCTh IPUMEHEHUs. MeTHO-HUKEJEeBbIe CIIaBbl. bpoH3sl. JlaTyHu.
[IpumeHeHre MEHBIX CIIABOB.

2. AmoMuHUH, €ro CBOWCTBa M 00JacTh mNpuMeHeHus. JlureliHeie U nepopmMupyembie
QIIOMUHUEBBIE CIUIaBbl. JlfopamioMMHBI U HX TepMooOpaboTka. IlpumMeHeHHe aTrOMHHHUEBBIX
CILIaBOB.

3. Turtan, ero cBoiicTBa M 00JacTh NpUMEHEHHA. THUTAaHOBBIE CIUIABBI: KiIacCHU(pUKAIMS,
CBOIcTBa U 007aCTh MPUMEHEHHUS.

4. Marunuii, ero cpoiictBa U 00JIaCTh NPUMEHEHMs. MarHumeBbIX CIUIaBBI: Kiaccuukanus,
CBOIcTBa U 007aCTh MPUMEHEHHUS.

5. KoMmo3unmonHsle MaTepuaibl: o0IIas XapakTepucTuka M kiaccupukanus. Crpoenue,
CBOMCTBA U MPUMEHEHNE KOMITO3UIIMOHHBIX MAaTEPHUAIIOB.

6. Komno3unmonHsle Marepuanbl Ha HEMETaNIMYecKoW ocHoBe. KoMmo3uimoHHble
MaTepHuabl Ha METANINYECKOW OCHOBE.

7. OcoOEHHOCTH CTPOCHHMS W CBOMCTBa NOJMUMEpPHBIX MaTepuanoB. Ilmactmaccel, ux
0COOEHHOCTH M 00JIaCTH MPUMEHEHHS B KAUeCTBE KOHCTPYKLIMOHHOTO MaTepuara.

8. Pe3unsl.

9. Kepamuxka.

10. Hanomatepuansl. BiausiHue cTpoeHus: Ha CBOWCTBa HAHOMATEPHAJIOB.

11. TIpoGbnema BbIOOpa MaTepuana. OKCIUIyaTallMOHHAs  HAACKHOCTH  MaTepuaa.
TexXHOIOrMYHOCTh MaTepHana. JKOHOMUYHOCTh MaTepuaia.

12. O6mme peKOMEHIAIUH 110 BRIOOPY MapKH CTaJIH.



5.2. Ilpome:kyTOUHAsI aTTeCTAMS IO UTOTaM OCBOCHHMSI TUCIUIUIMHBI B (DOpMe dK3aMeHa.
JK3aMeHALMOHHbIE BONPOCHI

1. 3nauenwue, 11e11b 1 3a7a9u Kypca «MarepuanoBegenuey. Kmaccudukarus maTepuaios.

2. Kpucramnudeckoe ctpoeHrne MeTaioB. JlepeKkTsl KpUCcTauioB U UX BIUSHUE HA CBOWCTBA.
KpaeBble 1 BUHTOBBIE JUCIIOKALIMH.

3. MUKpOCTPYKTYpPHBII aHAIIN3.

4. MakpoCTpyKTypHBI aHanu3. MeToasl OOHapyXEHHUs TMOBEPXHOCTHBIX W BHYTPEHHHX
neeKToB.

5. Mexanuueckue cBoricTBa. OnpeneneHrue yaapHoH BI3KOCTH METAJIJIOB U CILJIABOB.

6. Metogsl  u3MepeHuss  TBephoctu:  Mertonael  bpunemns, PoxBemna, Bukkepca,
MUKPOTBepAOCTh, [Toasau, [llopa, Mooca.

7. PEHTreHOCTPYKTYPHOE UCCIENOBAHUE METAJUIOB.

8. BnusiHMe Hakiena Ha CBOMCTBA METaJUIOB. VCIIONb30BaHNE HAKIIENA B MAIIMHOCTPOCHUH.

9. BnusiHue TemmepaTypsl Ha CTPYKTYPY U CBOMCTBaA 1e(hOPMUPOBAHHOTO METAILIA.

10. 3akonHbl KpucTaIM3auu MeTauioB. CBoOOaHAs HEprus U HTponus. CKpbITas TEIioTa
KpUCTaJUIM3ALUH.

11. Ynpasnenue pazmepom 3epHa. CTpoeHUE KPUCTATUIMYECKOTO CIIUTKA.

12. Buns! crimaos. [IpaBuio ¢a3. Iloctpoenue nuarpaMm COCTOSIHUS.

13. JIuarpaMMbl COCTOSIHUSI JBOWHBIX CIUIABOB: C TOJHOM PACTBOPUMOCTBIO M C TMOJIHOU
HEPACTBOPUMOCTBIO.

14. JInarpaMMbl COCTOSIHHSI JBOMHOTO CIJIaBa C OTPAHUYEHHOW PACTBOPUMOCTBIO.

15. uarpamma cOCTOSIHMSI JBOMHOTO CIUIaBa C MOJUMOP(GHBIMU MPEBPALICHUSMHU.

16. /InarpamMma COCTOSIHUSA IBOMHOTO CILJIaBa C YCTOMYHUBBIM XUMUYECKUM COCTMHEHUEM.

17. CBsi3b MEXly TUIIOM IHarpaMMbl COCTOSIHUS JIBOMHBIX CIUJIABOB U CBOMCTBAMH CILJIABOB.

18. XKene3o u ero crnasbl. [Tomumopdusm xenesa. J[narpamma cOCTOSIHHS CIIJIABOB JKeJie3a C
YIIEPOAOM.

19. Yraepoaucteie ctanu. BiusiHue XxumcoctaBa Ha CTPYKTYpPY M CBOMCTBa cTanu. BiusHue
npuMecei Ha cBoiicTBa ctaneil. Knaccupukanus 1 MapKupOBKa YIIEpOIUCTHIX CTaleH.

20. Yyrynsl. benbie, cepbie, BHICOKONPOYHBIE M KOBKUE YYTr'yHbl. BiusiHMe mnpumMmeceil Ha
CBOMCTBA 4yyryHoB. [I[puMeHeHnEe YyryHOB B MAIlIMHOCTPOCHUH.

21. da3oBble PEBpAIICHUS B CTAISIX IIPU HATPEBE U OXJIAKJIECHUN: ayCTEHU3ALUs, IEPIUTHOE
Y MapTEHCUTHOE MPEBpAIEHUs, IPEBPAIlCHHE MPU OTIYCKE.

22. Bunpl TepMuueckoil 00padoTku. OTXKUT CTalId M €T0 BIMSHHUE HA CTPYKTYPY U CBOMCTBA.
3akaska yraepoaucTbix craieil. OTmyck craiei.

23. XUMHKO-TepMHUYECKass 00pabOTKa CTajld, OCHOBHBIE 3aKOHOMEPHOCTH H 00JacTh
NPUMEHEHHUS: LEMEHTalus, a30TUPOBAHHE, UMAHUPOBAHUE, HUTPOLIEMEHTAIUs, CUJIMLHUPOBAHUE,
OopHpoBaHUE, XPOMUPOBAHKE U AIUTUPOBAHUE.

24. OCHOBBI JIETMPOBaHUS CTajld. BiusSHUE JErMpyOIIUX 3JIEMEHTOB Ha CTPYKTYpy U
CBOMCTBA CTaJH.

25. Knaccudukanus ©  MapKUpOBKa JIETHPOBAHHBIX cTaleil. KoOHCTpyKuMOHHBIE |
MHCTPYMEHTAaJIbHBIE JIeTUpOBaHHbIE cTaiau. CTalld U CIUIaBbl C 0COOBIMU CBOMCTBaMH.

26. Menp, ee cBoiictBa M 001acTh NpUMEHEHHs. MeTHO-HHUKENEBbIe CIUIaBbl. BpOH3BI.
Jlarynu. [IpumeHeHne MeIHBIX CIUIaBOB.

27. AnmoMmuHHMIA, €ro cBoOWcTBa W 0O0nacTh npuMeHeHUs. JlureliHbie U AegopMupyembie
alMoMUHHUEBbIe CIulaBbl. [llopamomMuHbl U uX TepMmooOpaboTka. IlpuMeHeHHe amOMHUHUEBBIX
CILIaBOB.

28. TutaH, ero cBOWCTBa W OO0JACTh NMPUMEHEHHS. TUTAaHOBBIC CIUIABBI: Kiaccu(uKaims,
CBOICTBa U 00JaCTh MPUMEHECHUSI.

29. Marnuii, ero cBoicTBa U 00JacCTh MpPUMEHEHHUs. MarHueBbIX CIUIABBI: KiacCU(HUKAINS,
CBOICTBa U 00JaCTh MPUMEHECHUSI.



30. KoMmo3unuoHHbIE MaTepHalibl: o0Ias XapakTepucTuka u kiaccudukamus. CtpoeHue,
CBOMCTBA U MPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHUAJIOB.

31. KomMmo3umuoHHble MaTepualibl Ha HEMETaUIM4ecKol ocHoBe. KoMMo3uinoHHbIE
MaTepHuaybl Ha METaJNINYECKOU OCHOBE.

32. OcoOEHHOCTH CTPOCHHS W CBOWCTBA TOJUMEPHBIX MarepuaioB. Ilmactmaccel, ux
0COOCHHOCTH M 00JIACTH MPUMEHEHUS B KAUECTBE KOHCTPYKIIMOHHOTO MaTepuarna.

33. Pe3uHsl.

34. Kepamuka.

35. Hanomarepuansl. BiusHue cTpoeHUs Ha CBOMCTBAa HAHOMATEPUAJIOB.

36. IIpobnema BbIOOpa  Marepuana. OKCIUIyaTallMOHHAsh  HAASKHOCTh  Marepuala.
TexHOIOrMYHOCTh MaTepuaga. JKOHOMUYHOCTh MaTepuana.

37. OOume peKOMEHALMH 110 BBIOOPY MapKU CTaJIH.

Kpowme BbllIeyka3aHHBIX BOIIPOCOB KaXkA0MY CTYJIEHTY BblIAaeTCs 3a/laHue:

PACHIM®OPOBATH VYIJIEPOAMUCTBIE W JIETMPOBAHHBIE CTAJIM, YYI'YHBI,
[IBETHBIE CITJIABBI:
Hampumep: 12X2H4A, A20, K430-6, JIO59-1 u np.

5.3. CamocTosiTeIbHAsA padoTa 00y4aroIerocs.

Paznen 1. Beenenue. Knaccudukanus marepuanos. Kpucramimueckoe CTpOCHHE METAJIJIOB.

Tema 1.2. JledexTsl KpUCTAIIOB M HUX BIMAHUE Ha cBOicTBa. KpaeBble M BHUHTOBBIC
JUCIOKAIUH.

Pa3znen 2. Kputepuu oLieHKH MaTepHuaoB.

Tema 2.1. MakpocTpyKTypHBI aHanmmu3. MeTonbl OOHapy>KEHHS TIOBEPXHOCTHBIX U
BHYTPEHHUX JE(PEKTOB.

Tema 2.2. Mexanuueckue cBoiicTBa. OnpenesieHne yaapHO BI3KOCTH METAVIOB U CILIABOB.

Tema 2.3. PEHTIreHOCTPYKTYPHOE UCCIIEA0BAHNE METAILIOB.

Paznen 3. [lnactuueckas gegopManus ¥ peKpUCTAIUTH3AINS METAJIIOB.

Tema 3.1. BausHue Hakiena Ha CBOWCTBa MeTawioB. lcrnonp3oBaHME Hakiena B
MalIMHOCTPOEHUH.

Tema 3.2. Baustnue Temnepatypsl Ha CTPYKTYpPY U CBOWCTBA J1e(hOPMUPOBAHHOTO METAILJIA.

Paznen 4. 3akoHbI KpUCTAIUITU3AIIUNA METAJIOB.

Tema 4.1. 3akoHbl KpucTaUM3auuu MeTauioB. CBoOOJHAst sHeprust U sHTponus. CKpbITas
TEIJIOTa KPUCTAIIIU3ALINH.

Tema 4.2. Ynpasnenue pazmepoM 3epHa. CTpoeHHE KPUCTAUINYECKOTO CIUTKA.

Paznen 5. OCHOBBI TEOpHH CILJIABOB.

Tema 5.2. JlnarpaMMbl COCTOSIHHS ABOMHBIX CILIABOB: C MOJIHOM PAaCTBOPUMOCTBIO U C IOJHOMN
HEpPAaCTBOPUMOCTHIO. JlnarpamMMbl COCTOSIHUSI IBOMHOTO CIUJIaBa C OTPAaHUYEHHOW PAaCTBOPUMOCTHIO.
JluarpamMma COCTOSIHMSI JBOWHOTO CIUIaBa C NOJMMOP(HBIMH TpeBpalieHusiMu. Jluarpamma
COCTOSIHMSI IBOMHOTO CIUIABA ¢ YCTOWYMBBIM XUMUYECKUM COECTUHEHUEM.

Pa3znen 6. CrinaBel Ha OCHOBE KEJE3a.

Tema 6.2. Yraepoaucteie cTanu. BiausgHue XumMcocTaBa Ha CTPYKTYpy U CBOMCTBA CTaJIH.
Bnusinue npumeceii Ha cBoiicTBa ctaneil. Knaccudukanus 1 MapkupoBKa YIiIepoIUCThIX CTalleH.

Tema 6.3. Uyrynsl. benble, cepbie, BBICOKONPOYHBIE U KOBKHE YyT'yHbI. BiusiHue npumMeceil Ha
CBOlcTBa UyryHoB. [[puMeHeHNE YyI'YHOB B MallIUHOCTPOEHUH.

Tema 6.5. Bungsl Tepmudeckoit 00paboTku. OTXKUT CTadd W €r0 BIWSHHE HA CTPYKTYpy U
CBOMCTBa. 3aKajiKa yrJIepoJUCThIX cTaneil. OTIyck cTanei.

Tema 6.6. Xumuko-TepMudeckasi 00paboTKa CTaju, OCHOBHBIE 3aKOHOMEPHOCTH M 00JIacTh
IPUMEHEHHUS: ILIEMEHTalus, a30TUPOBAaHUE, LUAHUPOBAHUE, HUTPOLIEMEHTALUs, CUWIMLIHMPOBAHUE,
OopHpoBaHUE, XPOMUPOBAHKE U AIUTUPOBAHUE.

Tema 6.7. OCHOBBI JIETHpPOBaHMs CTalU. BiusHUE JNETHPYIOMUX AJIEMEHTOB Ha CTPYKTYpPY U
CBOMCTBA CTaJH.



Tema 6.8. Knaccudukanus W MapKUpOBKa JIETHPOBAHHBIX cTajied. KOHCTpyKIIMOHHBIE W
WHCTPYMEHTAJIbHBIC JIETUPOBaHHBIE cTanu. CTalld U CIUIaBBI ¢ 0COOBIMU CBOMCTBAMH.

Pasnen 7. liBeTHbIC METaIbI U CILIABHI.

Tema 7.1. MenHo-HuKkeneBble ciiaBbl. bponssl. Jlatynu. [IppumeHeHre METHBIX CILIABOB.

Tewma 7.2. JIuteitabie u nehopMupyeMble aTFOMUHUEBBIC CIIABhIL. [I[puMeHeHNE aTFOMUHUEBBIX
CILIaBOB.

Tema 7.3. Tutan, ero cBoicTBa U 00JIaCTh MPUMEHEHHS. TUTAaHOBBIE CILIABBI: KJIacCU(UKAITUS,
CBOICTBa U 00JaCTh MPUMEHECHUSI.

Tema 7.4. Marauii, ero cBoiicTBa W 00JacTh TNpPUMEHEHHUS. MarHueBbIX CIUIABHI:
KJIacCU(UKaIKs, CBOMCTBA U 00JaCTh MPUMEHEHHSI.

Paznen 8. KoMo3unmoHHbIe MaTepHUAIIBI.

Tema 8.1. Obmas xapaktepuctuka u kinaccudukanus. CTpoeHue, CBOMCTBa M NMPHUMEHEHHE
KOMITO3UIIMOHHBIX MaTEPUAIIOB.

Tema 8.2. KoMmo3ulMOHHBIE MaTepuajibl HA HEMETaUIMueckol ocHoBe. KoMmo3uinoHHbIE
MaTepHuabl Ha METAUNINYECKOW OCHOBE.

Pa3znen 9. Hemerammueckue matepuansl. HaHOCTpyKTypHbIE MaTepHalbl.

Tema 9.1. OcoGeHHOCTH CTpOEHUS W CBOMCTBA MOJMMEPHBIX MarepuaioB. [lmactMmaccel, ux
0Cc00EHHOCTH 1 00J1aCTH MPUMEHEHUS B KaueCTBE KOHCTPYKLIMOHHOTO MaTepuania.

Tema 9.2. Pe3unsl. Kepamuka.

Tema 9.3. Hanomarepuainsl. BnusiHue cTpoeHus Ha CBOMCTBAa HAHOMATEPUAJIOB.

Paznen 10. Bei6op marepuaios.

Tema 10.1. DOxcmyaranmoHHass HaJEXKHOCTh MaTepuana. TeXHOJOTMYHOCTh Marepuala.
DKOHOMHMYHOCTh MaTepHuara.

®onx  oueHouHslx MarepuasioB  (POM) s mOpoBeneHUs  aTTECTAllMM  YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIMI O0yJaromuxcss MO AUCHUIUIMHE OQOpMIIsIeTCs OTIEIbHBIM
JIOKYMEHTOM.

6. YHEBHO-METOAUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE

JUCHUITIJINHBI
6.1. Kuuroooecne4yeHHOCTh
KHUTOOBECIIEYUEHHOCTbD
HaI/IMeHOBaHI/Ie J'II/ITepaTypI)IZ aBTOp, Ha3BaHUC, BUI U3aHUA, FOII —
U31aTEIbCTBO U30AHUS HaJ’II/I‘II/Ie B SHCKTpOHHOI/I

6ubnuoreke Biul'Y

OcHoOBHas TUTEpaTypa

1. Kapronosa JI. B. OcHOBBl MaTepuasoBeACHUsS METAUIMYECKUX H 2014 http://dspace.www].vIsu.ru/bitstrea
HemeTamueckux Bemiects/ JI. B. KapronoBa, B. A. Keumn. — m/123456789/4028/1/01404.pdf
Bnagumup: Bnagum. roc. yu-T uM. A. I'. u H. I'. CroneroBeix (Bal'V),
2014. — 176 c. U3nanue Ha Ap. HOocutese: OCHOBBI MaTepUAIOBEICHUS
METAJIMYCCKUX M HEMETaJUIMYECKUX  BENIeCTB  [DIEeKTPOHHBIN
pecype], ISBN 978-5-9984-0503-7.

2. MatepuanoBeieHue ¥ TEXHOJOTHS MaTepHayioB: YdeOHoe mocooue 2015 http://znanium.com/bookread2.php
/ K.A. barpmieB, B.M. be3nansko; ITox pen. A.W. Bateimesa, A.A. ?book=397679

CwmonbkuHa. - M.: HUIl MTH®PA-M, 2013 - 288 c.: 60x90 1/16. -
(Briciiee oOpazoBanue: bakaraBpuat). ISBN 978-5-16-004821-5

3. MarepuaiioBeficHie M TEXHOJIOTHS MaTepuanoB: YueOHuk / T.I1. 2014 http://znanium.com/bookread2.php
®erncos, ®.A. INapudpymmn. - M.: HULL UTHOPA-M, 2014. - 397 c.: 7book=413166
60x90 1/16. - (Beiciee obpazoBanue: bakanaspuat). ISBN 978-5-16-
006899-2

JlomonHUTeNbHAS IUTEPaTypa
1. JlaGoparopHblii TpakTUKyM 10 MatepuanoBenenuto / JI. B. 2007 http://dspace.www].vlsu.ru/bitstrea
KapronoBa, A. B. Kocrun, B. b. Ileraca; Bnagumupckuii m/123456789/1036/3/00512.pdf

rocyaapcTBeHHbIH yHuBepcureT (Bal'Y); mon pen. A. B. Koctuna, B.
A. Keunna. — Usn. 2-e, ucnp. u jpon. — Brnagumup: Braaumupckuit
rocyaapctBeHHbIi yHUBepcuteT (Bal'Y), 2007. — 68 c.: min. — Umeercs




3JICKTpOHHAs Bepcus. — bubmuorp.: ¢. 67. M3nanue Ha 1Ip. HOCHUTEIE:
JlabopaTopHblil PaKTUKYM I10 MaTEPUAIOBEIECHHUIO [DIEeKTPOHHBII
pecype] / JI. B. Kapromosa, A. B. Kocrun, B. B. IlBeraesa;
BiaguMupckuii rocynapcTBeHHEINH yHuBepcuTeT (Bal'Y): mox pen. A.

B. Koctuna, B. A. Keunna. — Binagumup, 2007. — ISBN 5-89368-780-

9.

2. Marepuanosenenue  [DneKkTpoHHBIH  pecypc]:  y4yeOHoOe 2009 http://www.studentlibrary.ru / book
wuroctpupoBannoe mocodoue / E.I'. 3apembo. — M.: YMII XKAT, /ISBN9755999400475.html
2009. —

6.2. [lepuoguueckue U3IaHusl
Kypnans! «Bonpocsl MaTepuanoBeIeHUS»,
«MarepuanoBeeHuE».

6.3. UnTepHeT-pecypchl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Jlis peanuzanuy JaHHOW NUCHUTUTMHBI UIMEIOTCS CIIelMaIbHbIe TIOMEIICHHS NIl MPOBEACHUS
3aHSTUH JIGKIIMOHHOTO THIA, 3aHATHH JIAOOpPAaTOPHOTO THMA, TPYNIOBBIX M WHAWBHIYAITBHBIX
KOHCYJIbTAIMI, TEKYIIErOo KOHTPOJS W MPOMEKYTOYHON aTTECTAllMH, a TAKKE MOMEIICHHS s
CaMOCTOSITEIIbHOM paboTEHL. [IpakTrueckue/mabopaTopHbIe paboThI MIPOBOJISATCS B
CHEINAM3UPOBAHHBIX AyIUTOPHUSX:

aymutopust  103-2, obGopynoBaHHass MeTamiorpaduuecKuMu  MUKpockoramu. Habopsl
MUKPOIITU(OB, AIbOOMBI MUKPO- U MaKPOCTPYKTYD;

aynutopus 102-3, o6opymoBaHHas TBEpJOMEPAMH, TI€UaMHU ISl TEPMOOOPAOOTKH.

JlexuimoHHbBIE ayTUTOPUHN 000PYI0BaHBI IpoekTopaMu. HoyTOyK.

[TepedyeHpb HCTIOIB3YEMOT0 JIMIICH3UOHHOTO MporpaMMHoro obecneuenus: MS Windows, MS
PowerPoint.




Pabouyro nporpammy cocrasun /
noueHt xkadenapsr TO u KM, k.1.1. JL.B. Kapronosa

Penenzent
3amecTuTeNnb TeHePaTbHOT0 JUPEKTOPA 10 IPOH3IBOJICTRY Wl//
000 «HIIO «MuJlutTex» L A.A. Kpeunx

-
>

[Tporpamma pacemoTpena u 03065 (?a Ha 3aceTaHHU I(acby,upm Tdu KI&/
ITporokom Ne gl or 51 :

2021 roma | //S
3asenyromuit kadeapoit TP u KM i ~ B.A. Keunn

Pabouas nporpamma paccMoTpeHa u 01006peHa

Ha 3aCe/laHiH yIeOHO-METOANYIECKON KoMuCCHH Hampasienus 13.03.03 « DHeprerudeckoe
MAaIlHHOCTPOCHHEY

[Tpotokon Ne 7 ot #1472 2021 rona

[Ipencenaresb KOMUCCHA _ e
npodeccop kapeape TB u DV - g{f(,ﬂ AN Fou




JIMCT IIEPEYTBEPXJIEHUSA
PABOYEM ITPOI'PAMMBI JUCITATLINHBI

PaGouast mporpamma onoOpena Ha 20 /20 y4eOHBIHN TO1a
[Tpotokon 3acenanus kapeaps Ne oT roga
3aBenyrouuii kadeapoit

Pabouas nporpamma ogoOpena Ha 20 /20 yueOHbIi roja
[Tporokon 3acenanus kapeaps Ne oT roga
3aBenyromuii kadeapoit

PaGouast mporpamma onoOpena Ha 20 /20 y4eOHBIN TO1a
[IpoTokomn 3acenanus kapeapst Ne oT roaa

3aBenyrouuii kadeapoit




JIMCT PETUCTPAIIMA UBMEHEHUI
B pab0Uyr0 MPOTrpaMMy JTHUCIIATUTHHBI
«MATEPUAJIOBEJEHUE»
06p330BaTCHBHOI71 IIporpaMmbl HaITpaBJICHUA ITOATOTOBKHU
13.03.03 «DHepreTrnyeckoe MaIIMHOCTPOCHUEY,
HaNpPaBJIECHHOCTD: «/[BUTraTeu BHYTPEHHETO CrOPaHUsD» (bakaraspuam)

Howmep BHeceHbl H3MEHEHUS B YaCTH/pa3eiibl Hcnonuurens OcHoBanue
U3MECHEHHUS paboueii mporpamMMel 10)5(0) (HOMeEp | AaTa MPOTOKOJIA
3acemanmsi Kadeapol)

3aB. kadenpoit TO® u KM /
Toonuce (0]




