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1. HEJH OCBOEHMSI nucuunjinHbl

Lenr ocBoeHWs  AUCHUIUIMHBI -  [pUOOpeTeHHe  oOuienpoecCHOHaIbHBIX  KOMIIETEHLUH,
npenycMmorpeHHbix TpeboBanusMu GI'OC BO, cBsA3aHHBIX ¢ HaydyHbIMH OCHOBaMH BbIOOpa Marepuana c
YUETOM €0 COCTaBa, CTPYKTYPHI, TEPMUIECKOH 00paOOTKH U TOCTUTAFOIIUXCS TP 3TOM IKCIUTYyaTal[HOHHBIX
U TEXHOJIOTMYECKUX CBOUCTB, HEOOXOAMMBIX JJIs1 MALTMHOCTPOEHHUS.

3ajgaun:
UMETh COBPEMEHHBIE 3HAHUS 00 OCHOBHBIX I'PYMIAX MUCIHOJIb3YEMBIX MaTepHallOB, CBOMCTBAX ITUX IPYMIl U
00 o0jacTu NpUMEHEHHUS;
MIPaBUJIBHO OLIEHWBATh CBOWCTBA TOI'O MJIM MHOTO MaTepHaja, aHaJIU3Upysl YCIOBUS U3TOTOBICHUS U3/ETHS
Y CPOK €T0 IKCIUTyaTaIH;
UMETh NMPaBWIBHO CPOPMHUPOBAHHBIC HAyUYHbIE MPEJCTABICHUS O PEAJbHBIX BO3MOXKHOCTAX YIIYUIIEHUS
KaKHX-JTHOO CBOMCTB METAJIOB MJIM CIIABOB ITyTEM H3MEHEHUS €T0 CTPYKTYPHI;
3HaTh 000 BCEX Croco0ax ynpo4YHEHHs] METaJIJIOB WU CIIJIABOB, KOTOPhIE MOTYT 00€CTIEUHUTh J10JITOBEYHOCTD
1 pabOTOCIIOCOOHOCTh U3AEIUH.
2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOHN

Jucuunnuna « MaTepuanaoBeieHne» 0THOCUTCS K o0s3arenbHoi yactu 6ioka 1 OITOIT BO.
3. INIAHUPYEMBIE PE3YJIbTATBI OBYUEHUSI 1O JUCHUIIJIMHE

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110 TUCIUILINHE, COOTHECEHHBIE C TUIAHMPYEMBIMH PE3yJIbTaTaMH
ocoeHus OINOII (koMneTeHIMSIMU U MHIMKATOPaMU JIOCTHKEHUs] KOMIIETEHIINH).
[1narnpyemMsbie pe3yabTaThl O0OYUYSHHS M0 TUCIIHILINHE, B
(I)OpMI/IpyeMBIe COOTBCTCTBUH C HHAUKATOPOM HOCTHIXCHHUA KOMIICTCHIINU

HaumenoBanue

KOMIICTCHIIUH (KOO, OLEHOTHOTO
cooepoicanue MuaukaTop JOCTHKEHUS P esvIBTATEL OGYICHIS 110 IIC epencTBa
KoMnemenyuu) KOMIIETEHLIUH (K00, Y y AMCLUILINHE - CD

cooeporcanue unduxamopa)
OIIK-1. ITpuMeHSTH TecToBble BOpOCHL,
CCTECTBCHHOHAYIHBIC U 3HaeT OCHOBHBIC IPYIITIBI COBPEMEHHBIX [PAKTHHCCKHC SAaHIA
OOIENHKEHEPHBIE OIIK-1.1. 3Haer MeToApl |MaTepHAaJIOB, X CBOICTBA U 00IACTH
3HAHUS, METObI aHaJIM3a TEXHOJIOTHYECKUX [IPUMEHEHUS; PU3NIECKYIO CYITHOCTD
MaTeMaTHYEeCKOTOo [TPOIIECCOB U SIBIICHU, TPOUCXOIAIINX B MaTepraliax
aHaJIn3a u 000pyIOBaHUS KaK B yCJIOBHSIX TIPOM3BOJICTBA TIO
MOJIETMPOBaHUS B 00BEKTOB aBTOMATH3aLUHU [BO3ACHCTBHEM BHELIHUX (DaKTOPOB
poQeccHoHaIbHOM 1 yTIpaBJICHUS] OCHOBHBIE |(HAarpeBa, OXJIAXKICHUS U . ), UX
ACATCIbHOCTU CXEMBbI aBTOMATH3allNY  [BIIMSHUS Ha CTPYKTYPY, & CTPYKTYPHI -

THUIIOBBIX Ha CBONCTBA COBPEMEHHBIX

TEXHOJIOTHYECKUX METAUIMYECKUX U HEMETANTINIECKUX

00BEKTOB OTPACTH MaTEPHAJIOB; CITIOCOOBI YIIPOTHEHHS

CTPYKTYpHI U QYHKIIMM  [METaJJIOB WU CIIABOB, KOTOPHIE MOTYT

ABTOMAaTU3UPOBAHHBIX 00eCTIeUNTh TOITOBEYHOCTD U

CHCTEM YTIpaBJICHUS paboTOCIIOCOOHOCTD U3 SIS

'YMeeT aHaTM3UPOBAThH (a30BbIC

OIIK-1.2. YMmeer [pEeBPALLECHUS [IPU HATPEBAHUU U

COCTaBJIATh CTPYKTYpPHBIE |0XJIAXK/IEHUH CIIIABOB, TIOJIB3YICh

CXEMBI IPOU3BOJICTB, UX  |IMarpaMMaMM COCTOSTHHS JIBOMHBIX

MaTeMaTHYeCKUE MOJCIH |[CHCTEM; OIIPEIEISITh MEXaHUIECKIE

KaK 00ObEKTOB CBOVCTBA IIPH CTATHYECKUX U

YIpaBICHUS, OTIPEACIATh |TMHAMUYECKUX HCTIBITAHUAX

KpUTEpUHU AHAJIM3UPOBATH PE3YIBTATHI TUX




KauecTBa
(hyHKIIMOHUPOBAHHUSI U
LICJTH yTIpaBJICHUS

MaTEepUAIOB; BBISIBIIATH Ha MUTA(ax
TUTIMYHBIE CTPYKTYpPHBIC
COCTaBJISIOIINE; IPOBOIUTH
MeTaiorpadUIecKuil aHanm3
[TPOMBINIUICHHBIX CTaJIe U YyTYHOB,
[BETHBIX METAJJIOB U CIUIaBOB;
OTIpEeAETATh TBEPAOCTD
KOHCTPYKITHOHHBIX H
MHCTPYMEHTAIbHBIX MaTepHAIIOB,
aboTaTh Ha CBETOBOM MUKPOCKOIIE

HMCIIBITAaHUI JJIsL CpaBHHTCJ’ILHOﬁ OLICHKHA

OIIK-1.3. Bnageetr
HaBBIKAMH BBIOOpA U
[IPOCKTUPOBAHUS
(hyHKITMOHAIBHBIX CXEM
ABTOMAaTHU3AI[UU
TEXHOJIOTUIECKIX
[TPOIIECCOB

Baageer CIIOCOOHOCTRIO IMpaBUJIBHO
OLICHHUBATb CBOIICTBa
MAIIMHOCTPOUTEIIBHBIX MaTE€PUAJIOB,
AHAJIN3NPYA YCIOBUS U3TOTOBJICHUA
MU3ACIINA U CPOK €TO SKCILTyaTalluu,

CIICHUs 110 BRIOOPY MaTepUajioB

MIPUHUMATb TEXHUYCCKU 000CHOBaHHEIE

4. OBBbEM U CTPYKTYPA JUCHHUIIJIMHBbI
TpyaoeMKOCTh NUCIUIUIMHBI COCTABIsET 4 3a4eTHbIC equHUIBI, 144 yaca.
TemaTuueckuii nJjan popma o0yueHus - OUHasi
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Pasnen 1. Beeaenue. Kimaccudukarms
1 [martepuanos. Kpucramimueckoe CTpoeHue 2 1-2 3 3
METaJLIOB.
2 Paznen 2. Kputepuu OlleHKH MaTepHaJIOB. 2 23 2 10 3
Paznen 3. [Inactuueckas pedopmarys u
3 2 3-4 1 2 2
[PEKPUCTAIUIA3ALINS METAIJIOB.
Paznen 4. 3akOHBI KpUCTAIIM3ALUN
4 2 4 1 2 2
METaJJIOB.
5 |Pasgen 5. OcHOBBI TEOPHH CILUIABOB. 2 4-6 5 2 4 PelTuHT-KOHTPOIH |
6 |Paspen 6. Crutasbl Ha OCHOBE JKelesa. 2 | 7-11 |10 10 7 PelTuHr-KOHTPOJIB 2
7 |Pasmen 7. [IBeTHBIE METAJIBI U CILIABEL. 2 112-13 | 4 4 4
8 Paznen 8. KoMIo3UIIMOHHBIE MaTEPHAIIBI 2 14 2 3
9 |Pasmen 9. HanocTpyKTypHBIE MaTEpPHAIBL. 2 11517 | 6 6
Hemeraminueckue maTepuaibl.
10- [Pazmen 10. Beibop MaTepHanos. 2 18 2 6 2 PeiiTunr-xontposns 3




Bcero 3a 2 cemectp 2 18 36 36 36 Oksamen (36 gacoB)

Hannuue B nucnurmuimae KIT/KP -

Toro no AUCHMUILIMHE: 2 18 36 36 36 [PK3ameH (36 4acoB)

Coaep:kanue JJeKIMOHHBIX 3aHATHI 110 TUCHUIIHHE

Paszoen 1. Beeoenue. Knaccugurayusa mamepuanos. Kpucmannuueckoe cmpoeHue
Memainios.

Tewma 1.1. 3nauenue, 1enpb U 3a1a4u Kypca «Marepuanosenenue». Knaccupukanms
MaTepuasoB.

Tewma 1.2. Kpuctainudeckoe ctpoeHue MeTamioB. JlepekTbl KpUCTAIIIOB U UX BIUSHHE
Ha cBolicTBa. KpaeBble 1 BUHTOBBIE JUCIOKALIUH.

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. CtpykTypa. MUKpPOCTPYKTYpHBINA aHAIU3. MaKpOCTPYKTYPHBIN aHAIH3.
MeTtoap1 00HapY>KEHUS! TOBEPXHOCTHBIX Y BHYTPEHHHUX J1€(DEKTOB.

Tema 2.2. Mexannueckne cBOMCTBAa. MeTO bl U3MEPEHUS TBEPAOCTU: METOABI bpuHess.
Pokgeta, Bukkepca, MukpoTBepaocts, [lonsau, [llopa, Mooca. Onpenenenune yaapHou
BA3KOCTH METAJUIOB U CIUIABOB.

Tema 2.3. PEHTr€HOCTPYKTYpHOE UCCIIEIOBAHNE METAJIIOB.

Pa3zoen 3. [Inacmuueckasn depopmayus u pekpucmaniuzayus Memaios.

Tema 3.1. BiusiHue Haksena Ha CBOMCTBA METAJIOB. M cronp30BaHMe HaKIeNa B
MaIIMHOCTPOEHUH.

Tewma 3.2. BiusitHue Temneparypsl Ha CTPYKTYPY U CBOWCTBa J1Ie(OpMUPOBAHHOTO
MeTasia.

Pa3zoen 4. 3axonvl kpucmaniuzayuu memanios.

Tewma 4.1. 3akoHbI KpucTaIIU3AIMU MeTaIIOB. CBOOOIHASI SHEPTHS ¥ SHTPOTIHSL.
CkpbITast TEII0Ta KPUCTAJUIM3ALUN.

Tema 4.2. Yupasnenue pazmepoM 3epHa. CTpoeHUE KPUCTALTUYECKOTO CIUTKA.

Pazoen 5. Ocnoswvt meopuu cniasos.

Tema 5.1. Bugsl crinmaBos. [Ipasuno ¢a3. Iloctpoenne nuarpaMm cOCTOSTHUS.

Tema 5.2. /InarpaMMbl COCTOSIHUS IBOWHBIX CIIJIABOB: C IMIOJHOM PACTBOPUMOCTBIO U C
MOJIHOM HEPACTBOPUMOCTBIO. /lnarpaMMbl COCTOSIHUS JBOMHOIO CILIABA C OTPAHUYECHHOU
pPacTBOPUMOCTHIO. J[narpamma cocTOsHUS JBOMHOTO CIJIaBa C MOJIUMOP(OHBIMU
IpeBpaleHusIMU. JluarpaMmma COCTOSIHUSA IBOMHOTO CIUIaBa ¢ yCTOMYMBBIM XUMUYECKUM
COEIMHEHUEM.

Tema 5.3. CBs3b MEXK1y TUIIOM JUarpaMMbl COCTOSIHUS IBOWHBIX CIIJIABOB U CBOMCTBAMHU
CILJIaBOB.

Pa3zoen 6. Cnaaswi na ocHose dcenesa.

Tewma 6.1. XKeneso u ero crnassl. [Tomumopdusm xenesza. Jlmarpamma cocTossHUS
CIUIaBOB JK€JIe3a C YIJIEPOIOM.

Tema 6.2. Yraepoaucteie ctanu. BinsiHue xuMcoctaBa Ha CTPYKTYpPY Y CBOWMCTBA CTaJIu.
BnusHue npumeceii Ha cBoiicTBa craneil. Kimaccuukanuus 1 MapKUpoBKa yrJIepOAUCTBIX
cTajnei.

Tema 6.3. Uyrynsl. bensie, cepble, BHICOKOIIPOYHBIE U KOBKUE YyT'yHbl. BiusHue
IIPUMECEH Ha CBOWCTBA 4yr'yHOB. [IpMeHEHME UyTYHOB B MAllIMHOCTPOCHUMU.



Tema 6.4. ®a3oBble NPEBpPALIEHUS B CTAISAX MPHU HATPEBE U OXJIAXKACHUU: ayCTCHU3aLNs,
NEPJIUTHOE U MAPTEHCUTHOE NTPEBPALICHHUS], IPEBPAILIEHUE TIPU OTILYCKE.

Tema 6.5. Buasl Tepmudeckoit 00paboTku. OTKUT CTalId U €r0 BIUSHUE HA CTPYKTYPY H
CBOMCTBA. 3aKajKa yrJiepoaucThiX cTasiel. OTIyCK cTajeu.

Tema 6.6. Xumuko-Tepmuueckasi o00padoTKa cTajii, OCHOBHBIE 3aKOHOMEPHOCTH H
00J1acTh MPUMEHEHUS: IIEMEHTAIUS, a30TUPOBAHKE, [IMAHUPOBAHUE, HUTPOLIEMEHTAIUA,
CUJIMIIMPOBaHKEe, OOPUPOBAHUE, XPOMUPOBAHUE U AJIUTUPOBAHUE.

Tewma 6.7. OCHOBBI JJIETHPOBaHUS CTAIHU. BiMsiHUE JIETUPYIOIIMX JIEMEHTOB Ha
CTPYKTYpPY U CBOWCTBA CTaJIN.

Tema 6.8. Knaccudukanus 1 MapKUpOBKa JISTUPOBaHHBIX cTasiei. KoHCTpyKIMOHHBIE U
UHCTPYMEHTAJIbHBIE JIETUPOBaHHbIE cTainu. CTaJld U CIIJIaBbI C 0COOBIMU CBOMCTBAMH.

Pazoen 7. []eemnvie memannvt u cniasol.

Tema 7.1. Menp, ee cBOICTBA U 001aCTh TPUMEHEHUS. MeTHO-HUKEIICBBIC CIIABBI.
bpon3sl. JIatynu. [IpumeHeHrne MeIHbIX CILIABOB.

Tema 7.2. AIFOMUHHUM, €T0 CBOMCTBA M 00J1aCTh NMpUMeHeHus. JluTelinbie u
nedopMUupyeMbIe aTFOMHUHUEBBIC CIIIaBhI. J{IOpaaTtOMUHBI M MX TEPMOOOpaOOTKA.
[IpuMeHeHue aTIOMUHUEBBIX CILJIABOB.

Tewma 7.3. Turan, ero cBolicTBa u 00J1aCTh MPUMEHEHUS. TUTAHOBBIC CILIABHI:
KJ1accu(ukanus, CBOMCTBA U 00J1aCTh TPUMEHEHUS.

Tewma 7.4. Maruuii, ero cBoiicTBa u 00J1aCTh NTPUMEHEHUSI. MarHUeBBIX CIUIABBI:
KJaccu(UKaIus, CBOMCTBA U 00JaCTh IPUMEHEHHS.

Pazoen 8. Komnozuyuonnwvie mamepuarol.

Tema 8.1. OOwmas xapakrepuctka u kiaaccudukamus. CTpoeHue, CBOUCTBA U
MPUMEHEHHE KOMIIO3UIIMOHHBIX MATEPHUATIOB.

Tema 8.2. Komno3nnnoHHble MaTepralibl HA HEMETAJUIMYECKON OCHOBE.
KoMmno3nunoHHble MaTepraibl HA METAITIMYECKON OCHOBE.

Pa3zoen 9. Hememannuueckue mamepuansl. Hanocmpykmyphsie Mmamepuanol.

Tema 9.1. OcoOEHHOCTH CTPOEHUS U CBOMCTBA MOJIMMEPHBIX MaTtepuanos. [ImacTmacchl,
X 0COOCHHOCTH U 00JaCTH MPUMEHEHHS B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuara.

Tema 9.2. Pe3unnl. Kepamuka.

Tema 9.3. Hanomatepuansl. Binsinue cTpoeHus: Ha CBOMCTBa HAHOMATEPHUAJIOB.

Pa3zoen 10. Bvibop mamepuanos.

Tewma 10.1. [Ipobnema Bb1OOpa MaTepHaia. DKCIUTyaTallMOHHAs HAJEKHOCTh MaTepuaia.
TexXHOTOTMYHOCTh MaTeprana. JKOHOMUYHOCTh MaTEpHAIIA.

Tema 10.2. OGuue pekoMeHAAIUHN TT0 BEIOOPY MapKH CTAJIH.

3aKIIIOUCHHE.

Conep:xanue J1a00pPATOPHBIX 3AHATHI 10 JUCIUIIHHE

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Ctpykrypa. MUKpPOCTPYKTYPHBIN aHanu3. MakpOoCTPYKTYpPHBIN aHAJIU3.
MeTtonbl 0OHapyKEeHUsI TOBEPXHOCTHBIX U BHYTPEHHUX J1€(PEKTOB.

Coneprxanue 1a00paTOPHBIX 3aHSATUH.

MHUKpPOCTPYKTYPHBIN aHAJINU3 METAJUIOB U CILJIABOB.

MakpoCTpyKTYpHBI aHau3 U Je(EKTOCKOIHS METAIIJIOB.

Tema 2.2. Mexannueckue cBoiicTBa. MeTO1bl U3BMEPEHUS TBEPOCTU: METOIbI bpuHenis,
Pokgeiuta, Bukkepca, MukpoTBepaocts, [lonsau, [llopa, Mooca. Onpenenenune yaapHon



BS3KOCTH METAJIOB U CILIABOB.

Tema 2.3. PEHTT€HOCTPYKTYpHOE UCCIEIOBAHUE METAIIIOB.

Coneprxanue 1a00paTOPHBIX 3aHSATUH.

PenTreHocTpyKTypHBIN aHaIus.

Pa3zoen 3. [Inacmuyeckas depopmayus u pekpucmaiiuzayus Memaios.

Tema 3.1. BnusHue Haknena Ha CBOMCTBA METAJIOB. Vcrionp30BaHne HaKkiena B
MAaIIMHOCTPOEHUH.

Tewma 3.2. Baustaue TeMieparypsl Ha CTPYKTYPY U CBOMCTBA Je(OPMUPOBAHHOTO
MeTajlia.

Conepxanue 1a00paTOPHBIX 3aHATHM.

[Tnactuueckas aedopmanys U peKpUCTAIUIN3aLKs METAJJIOB U CILJIABOB.

Pa3zoen 4. 3axonvl kpucmannuzayuu memannos.

Tewma 4.1. 3akoHbI KpUCTAILTU3AMN MeTaIIIOB. CBOOOIHAS SHEPTHS U SHTPOTIHSL.
CkppITas TEmIoTa KpUCTaUIU3ALNH.

Tema 4.2. Ynpasnenue pazmepoM 3epHa. CTpoeHUE KPUCTALINYECKOTO CIUTKA.

Coneprxanue 1a00paTOPHBIX 3aHSATUH.

[Iporecc kpucTamIu3anuu.

Pazoen 5. Ocnosvt meopuu cniasos.

Tewma 5.1. Bugsl crimaBos. [IpaBuno ¢a3. Iloctpoenne nuarpaMm cOCTOSTHUS.

Tema 5.2. /InarpaMMbl COCTOSIHUS JBOWHBIX CIIJIABOB: C IIOJHOM PACTBOPUMOCTBIO U C
MOJIHOM HEPACTBOPUMOCTHIO. J[MarpaMMbl COCTOSIHUS IBOMHOIO CIIJIaBa C OTPAHUYEHHOU
pPacTBOPUMOCTHIO. J[narpaMma coCcTOsSIHUS JBOMHOTO CIJIaBa ¢ MOIUMOP(OHBIMU
npeBpaieHusaMu. JluarpaMmma COCTOSIHUS IBOWHOTO CIUIABA ¢ YCTOMYMBBIM XUMUYECKUM
COEIMHEHUEM.

Tema 5.3. CBA3b MEXK1y TUIIOM JUarpaMMBbl COCTOSIHUSL IBOMHBIX CIUIABOB U CBOMCTBAMH
CILJIaBOB.

Copeprxkanue 1a00paTOPHBIX 3aHATUH.

JluarpamMMbl COCTOSIHUSI IBOMHBIX CIIJIaBOB

Pa3zoen 6. Cnaasel na ocnose dscenesa.

Tema 6.1. XKeneso u ero crnasel. [Tomumopdusm xenesza. Jluarpamma cocTossHUS
CIUIaBOB JK€JIe3a C YIJIEPOIOM.

Conepxanue 1a00paTOPHBIX 3aHATHM.

Jlnarpamma COCTOSTHUS JKEJIE€30-YIJIEPO.

Tema 6.2. Yraepoaucrtsie ctanu. BimsitHue xuMcocTaBa Ha CTPYKTYpPY M CBOWCTBA CTaJIu.
Bnusnue npumeceii Ha cBoiicTBa craneil. Kimaccudukauus 1 MapKUpoBKa yriiepoAUCTbIX
CTaJICH.

Tema 6.3. Uyrynsl. bensie, cepble, BHICOKONIPOYHBIE U KOBKUE YYTyHbI. BiusiHue
IIPUMECEH Ha CBOWCTBA 4yr'yHOB. [I[pyMeHEeHME UyTyHOB B MAllIMHOCTPOCHUU.

Copeprxanue 1a00paTOPHBIX 3aHSATUH.

MUKpPOCTPYKTYPHBIN aHAJIU3 YIJIEPOJUCTBIX CTAJIIEN B PABHOBECHOM COCTOSIHUU U
YyT'YHOB.

Tema 6.4. ®a3oBble NpeBpalICHUs B CTAISX [IPU HATPEBE U OXJIAXKACHUM: ay CTEHHU3aLus,
IIEPIUTHOE U MAPTEHCUTHOE IIPEBPALLECHMS, [IPEBPALLICHUE IIPU OTITYCKE.

Tema 6.5. Buasl Tepmudeckoit 00paboTku. OTKUT CTAIK U €T0 BIUSHUE HA CTPYKTYPY U
CBOMCTBA. 3aKaJKa yIJIEPOAUCTBIX cTasie. OTIyCK CTaJen.



Coneprxkanue 1a00paTOPHBIX 3aHSATUH.

Tepmuueckas 00paboOTKa yriiepoAUCTHIX CTaJEH.

Pazoen 7. []eemnvie memannvt u cniagol.

Tema 7.1. Menp, ee cBoicTBa U 00J1aCTh TPUMEHEHUS. MeTHO-HUKEIIEBBIC CIIJIaBHI.
bpon3ssl. Jlatynu. [IpyuMeHeHne MEAHBIX CIIJIABOB.

Tema 7.2. AnromMuHul, €ro cBOMCTBa U 00JaCTh NPUMEHEHUS. JIUTEHHbIE
neopMHUpyEMBbIE ATTFOMUHHUEBBIE CILIABbI. J[FOPAIFOMUHBI U UX TEPMOOOpPAOOTKA.
[IprumeHeHne amFOMHUHUEBBIX CILIABOB.

Copnepxanne 1a00paTOPHBIX 3aHATUH.

MUKpOCTPYKTYPHBIN aHaJIU3 BETHBIX CILJIABOB.

Pazoen 10. Bvibop mamepuanos.

Tema 10.2. O0uiue pekoMeHAAIUHY IO BEIOOPY MapKH CTAJIH.

Coneprxanue 1a00paTOPHBIX 3aHATUH.

Br16op MaTepuanos.

5. OHEHOYHBIE CPEIACTBA JJIAA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXKYTOUYHOH ATTECTAILIMHA 11O UTOI'AM
OCBOEHUSA TNCIHUAIIJIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJIBHOM PABOTBI

CTYAEHTOB

5.1. Texkymmii KOHTPOJIb YCIIEBAEMOCTH (peumune-KOHmpos 1, petimune-koHmpoJs
2, pelimune-KoHmpoJib 3).

Bonpocwi k petimune-konmponio Ns 1

1.  3HaueHue, 1eNb U 337a4u Kypca «Marepuanosenenue». Knaccuduxanus
MaTepHuaoB.

2. Kpucrammmueckoe crpoenne MeTauioB. JleexTsl KpUCTANIIIOB U UX BIUSHUE HA
cBoricTBa. KpaeBble 1 BUHTOBBIE JUCIOKALIAH.

3. MHUKpOCTPYKTYpHBII aHAIU3.

4, MakpocTpyKTypHbI{ aHau3. MeToibpl 00HapY>KEHUS TOBEPXHOCTHBIX U
BHYTPEHHHX Je(EKTOB.

5. MexaHuueckue CBOMCTBA.

6.  Meroabl u3MepeHust TBepAOCTU: MeTobl bpuneis, Poksemna, Bukkepca,
MUKpOTBEpAOCTh, [Tonbau, [llopa, Mooca. Onpenenenrie y1apHOi BI3KOCTH METAIIOB U
CILJIABOB.

7.  PeHTreHoCTpyKTypHOE UCCIIEI0BaHNE METAJIIOB.

8.  BimsHue Hakiiena Ha CBOMCTBAa MeTAJUIOB. Mcrionp30BaHue HaKemna B
MaIlMHOCTPOEHUH.

9.  BnusHue TemmepaTypsl Ha CTPYKTYPY U CBOMCTBaA e(hOPMUPOBAHHOTO METAILIA.

10.  3aKoHbI KpucTaUIM3aUuu MeTauioB. CBoOOAHAs 3HEeprus U 3HTponusi. CKpbITas
TEIJIOTa KPUCTAIIIU3ALUH.

11.  YmpasieHue pazMmepoM 3epHa. CTPOCHUE KPUCTAIIIMYECKOTO CIIUTKA.

12.  Bwugsl cimaBos. [IpaBuno ¢as. Iloctpoenne nuarpaMm cOCTOSHUS.

13.  JImarpamMMbl COCTOSIHUSI IBOWHBIX CIIJIABOB: C IMIOJHOM PACTBOPUMOCTBIO U C
MIOJIHOW HEPACTBOPUMOCTBIO.

14.  JlmarpamMmbl COCTOSIHUS ABOMHOTO CILIaBa C OTPAHUYEHHON PACTBOPUMOCTBIO.



15.  Jluarpamma cOCTOSIHUS JBOMHOTO CIUIaBa C MOJIMMOP(HBIMU MTPEBPAIICHUSIMHU.

16.  /Imarpamma cOCTOSIHMS BOMHOTO CIIJIaBA C YCTOMYMBBIM XUMHYECKUM
COCIMHEHUEM.

17.  CBs3b MEXIy THUIIOM JAMAarpaMMBbl COCTOSIHUSL JIBOMHBIX CILJIaBOB U CBOMCTBaMU
CILJIABOB.

Bonpocul k petimune-konmponio Ne 2

1.  Xeneso u ero crutaBsl. [Tomumopdusm xenesa. [uarpaMma cOCTOSTHUS CIIIIABOB
JKeJe3a ¢ yriepoaoM.

2. Yraepoaucrtsle cTanu. BimsHue xuMcocTaBa Ha CTPYKTYpPY U CBOWCTBA CTaJIH.
Bnusgnue npumeceii Ha cBoiicTBa crajieil. Kimaccudukanuus 1 MapKupoBKa yriepoauCTbIX
CTaJICH.

3. Yyryssl. bensble, cepble, BBICOKOIIPOYHBIE M KOBKUE YyT'YHbl. BiausHue npumecen Ha
CBOICTBA 4yT'yHOB. [ [puMeHEeHNE UyT'yHOB B MAILIMHOCTPOEHHUH.

4. da3zoBble MPEBpALICHUS B CTAISAX PHU HATPEBE U OXJIAXKACHUU: ayCTEHU3aLUs,
NEPIUTHOE U MAPTEHCUTHOE NTPEBPALICHHUS], IPEBPAILIEHUE TIPU OTITYCKE.

5. Bunel Tepmuueckoit 00paboTku. OTKUT CTaIM U €ro BIUSHUE Ha CTPYKTYpY U
CBOMCTBA. 3aKajKa yrJIepoauCThIX cTayei. OTIyCK cTajeu.

6.  XuUMHUKO-TepMHUeckasi 00paboTKa CTajii, OCHOBHBIE 3aKOHOMEPHOCTH M 00JIaCTh
IPUMEHEHMS: IEMEHTALMsA, a30TUPOBaHUE, IUAHUPOBAHUE, HUTPOLIEMEHTALINS,
CHWIMLIMPOBaHKE, OOpUPOBAHUE, XPOMHPOBAHUE U ATUTHPOBAHUE.

7. OCHOBBI JErUPOBAHUs CTAINA. BiMsHUE NErupyONIMX 3JIEMEHTOB Ha CTPYKTYpPY U
CBOWCTBA CTaJIH.

8.  Knaccudukauus u MapKupoOBKa JIESTUPOBaHHBIX cTaneid. KoHCTpyKIMOHHBIE U
MHCTPYMEHTAJIbHBIE JIETUPOBaHHbIE cTanu. CTaJld U CIIJIaBbI C 0COOBIMU CBOMCTBAMH.
Bonpocul k petimune-kxonmponto Ns 3

KMenp, ee cBoiicTBa 1 00J1aCTh TpUMEHEHUsI. MeHO-HUKeNIeBbIE CIIIaBbl. BpOH3HI.
Jlatynu. IIpuMeHeHrE MEHBIX CILIABOB.

2. ANOMUHUH, €ro CBOMCTBa U 00JacTh IpUMeHeHUs. JIuTelinbie u neopMupyembie
IIOMHHMEBBIE CIUIaBhI. [{fopanoMuHbl 1 UX TepMooOpadoTka. [IpumeHeHne aaOMUHUEBbIX
CILJIABOB.

3. Turan, ero cBoiicTBa u 00J1aCTh MPUMEHEHHUS. TUTAHOBBIC CIIJIABHI:
KJaccudukanus, CBOMCTBA U 00JaCTh NPUMEHEHHUS.

4. Marnuii, ero cBoiicTBa u 00J1acTh NPUMEHEHHSI. MarHUeBBIX CIUIABBI:
KJIacCU(HUKaIus, CBOWCTBA U 00J1aCTh TPUMEHEHUS.

5. Komno3uuuoHHbIE MaTepuasbl: 00IIast XapaKTepUCTUKA U KilaccuuKanus.
CrpoeHne, cBANMCTBA U IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

6.  KomnozununonHsle MaTepHUaibl HA HEMETAUIMYECKON OCHOBE. KOMITO3MIIMOHHBIE
MaTepuralbl Ha METAJUTMYECKON OCHOBE.

7. OcoOEHHOCTH CTPOCHHUS U CBOWMCTBA MOJIUMEPHBIX MaTepuanoB. [lnactmaccsl, ux
0COOEHHOCTH U 00JIaCTU MPUMEHEHUS B KaUeCTBE KOHCTPYKIIMOHHOTO MaTepHalia.

8. Pe3unsl.

9. Kepamuxka.

10. Hanomarepuansl. BausgHue cTpoeHuss Ha CBOMCTBA HAHOMATEPUAIIOB.

H. TIpobnema BrIOOpa MaTepuana. DKCIUTyaTalluOHHAs HaJIeXKHOCTh MaTepuaia.
TexHOJIOrnYHOCTh MaTepuana. JKOHOMUYHOCTh MaTepuaia.



12. OO61ue pekoMeH AU 0 BBIOOPY MapKU CTaJH.

12.2. IIpomexyTouyHasi aTTecTAalUs [10 UTOTaM OCBOCHUS AUCIUILUIUHBI B (hopme
JK3aMEHa.
JK3aMeHALMOHHbIE BONPOCHI

1. 3HadeHue, 1eIb U 3a7a4n Kypca «Matepuanosegaenuey. Kimaccudukanus
MaTepraoB.

2. Kpucranmmaeckoe ctpoeHre MeTaioB. J[eeKTsl KpUCTAIIOB M X BIUSHUC HA
cBoiicTBa. KpaeBbie 1 BUHTOBBIC TUCIIOKALINH.

3. MUKpOCTPYKTYpPHBIN aHAJINU3.

4, MaxkpocTpyKTypHbIi aHain3. MeToabl 00HAPYKEHUS TOBEPXHOCTHBIX U
BHYTPEHHHUX J€(EKTOB.

5. Mexanunueckue cBoiicTBa. OnpenesneHue yaapHou BI3KOCTH METAJJIOB U CIUJIABOB.

6.  Meroabl usMepeHus TBEpAOCTU: MeToAbl bpuneiuts, Poksenna, Bukkepca,
MHUKpOTBepaocTh, [Tonsau, [llopa, Mooca.

7. PeHTreHOCTpYKTYpHOE UCCIEI0BAHNE METAIIOB.

8. Bnusgnaue Hakiiena Ha cBoiicTBa MeTajuioB. Vcrionp30BaHue HaKIIeNa B
MAITUHOCTPOECHUHU.

9. Biustnue TeMriepatypsl Ha CTPYKTYpY U CBOKCTBA AeOPMUPOBAHHOI'O METAILIA.

10.  3aKOHBI KpUCTATM3ALMHU MeTaII0B. CBOOOIHAs SHEPrUs U 3HTponus. CKphITast
TEIJIOTa KPUCTAIIU3ALUH.

11.  Ymnpasnenue pazmMepoM 3epHa. CTpOEHUE KPUCTAIINYECKOTO CIIMTKA.

12. Bune! crutaBos. [IpaBuiio ¢a3. [Toctpoenue auarpaMm COCTOSIHHUSL.

13.  JImarpamMmbl COCTOSIHUS JBOMHBIX CILUIABOB: C MOJHOM PACTBOPUMOCTBIO U C
IIOJTHOM HEPACTBOPUMOCTBIO.

14. JnarpaMmbl COCTOSIHHS IBOMHOTO CILIABA C OTPAHUYEHHOU paCTBOPUMOCTBIO.

15. JuarpaMma cOCTOSIHUSI ABOMHOTO CIIaBa € MOJIMMOP(GHBIMU TPEBPAILICHUSIMH.

16. Jlnarpamma cOCTOSIHUS IBOMHOIO CIUIaBA C YCTOMYUBBIM XUMUYECKUM
COCIMHEHUEM.

17. CBs13b MEXy TUIIOM JIHArpaMMbl COCTOSIHUSI IBOMHBIX CILIABOB M CBOMCTBaMU
CILIaBOB.

18.  XKemneso u ero cmassl. [lomumopdusm xenesa. JlnarpamMma COCTOSIHUS CILUIaBOB
KeJe3a ¢ yriepoaoMm.

19.  Yrmepoaucrtsle cTany. BiusHue XMMCOCTaBa Ha CTPYKTYPY M CBOMCTBA CTAJIH.
Brnusinue npumeceit Ha cBoiicTBa craneil. Kiaccudukanust 1 MapKupoBKa yriaepoauCThIX
crajiei.

20.  Yyryssl. benble, cepble, BBICOKOIIPOYHBIE M KOBKUE YyT'yHbI. BiausHue npumecen
Ha CBOWCTBA 4yT'yHOB. [ [puMeHEeHNE 4yTyHOB B MAIIMHOCTPOEHHUH.

21.  @a30BbIe NPEBPALICHUS B CTAISIX [P HATPEBE U OXJIAKICHUM: ayCTEHU3aLMs,
IIEPJIMTHOE U MAPTECHCUTHOE IIPEBPALLEHHUs, IPEBPALLECHUE IIPU OTITYCKE.

22.  Bunel repmuueckoit 00paboTku. OTHKUT CTaIU U €0 BIUSHUE HA CTPYKTYpY U
CBOMCTBA. 3aKaJKa yIiIepOaUCThIX cTanei. OTIyck cranen.

23.  Xumuke-tepMudecKkas 00padoTKa CTaiu, OCHOBHBIE 3aKOHOMEPHOCTH U 00J1aCTh
IIPUMEHEHUS: LIEMEHTAlMs, a30TUPOBaHUE, IUAHUPOBAHUE, HUTPOLIEMEHTALINS,
CIWJIMLMPOBAaHKE, OOpUPOBAHUE, XPOMUPOBAHUE U ATUTHPOBAHUE.

24.  OCHOBBI JETUPOBaHU CTAINA. BnusHuEe NErupyronmx 3JIEMEHTOB Ha CTPYKTYpPY U



CBOWCTBA CTaJIH.

25.  Knaccudukaiys 1 MapKupOBKa JIESTUPOBAaHHBIX cTanei. KoHCTpyKIMOHHBIE U
WHCTPYMEHTAJIbHBIC JIETUPOBaHHBIC cTanH. CTaJld U CIIJIaBbI C 0COOBIMU CBOMCTBAMH.

26. Menp, ee cBoiCTBa U 00JIaCTh IPUMEHEHUs. MeTHO-HHUKE IEeBhIC CIIIaBbl. BPOH3HI.
Jlatynu. IIpuMeHeHre MEQHBIX CIIJIABOB.

27.  AnromMuHU#, €ro CBOMCTBA U 00JacTh TpuMeHeHUs . JIuTelinpie u neopmMupyembie
ATFOMUHUEBBIC CIUIaBhI. [[fopamtoMuHbl 1 uX TepMooOpadoTka. [IpumeHneHre aTrOMUHUEBBIX
CILJIABOB.

28.  Twuran, ero cBoiicTBa U 00JaCTh MPUMEHEHHS. TUTAHOBBIE CTLJIABBI:
KkJaccudukanus, CBOMCTBa U 00JaCTh NPUMEHEHHUS.

29.  Maruuii, ero cBOMCTBA U 00JIaCTh MPUMEHEHUsI. MarHueBbIX CILJIaBbI:
KJaccudukanus, CBOMCTBA U 00JaCTh NPUMEHEHHUS.

30.  Kommo3uimoHHble MaTeprabl: 0011ast XapaKTEPUCTUKA U KIacCUpUKAITHS.
CrpoeHue, cBOMCTBA U IPUMEHEHUE KOMIIO3UIIMOHHBIX MaTEPUAJIOB.

31.  KoMmno3uIHOHHBIE MAaTEpUAJIbl HA HEMETAININYECKOW OCHOBE. KOMITO3UITMOHHBIE
MaTepuaibl Ha METAUIMYECKOW OCHOBE.

32.  OcoOeHHOCTH CTPOCHHS M CBOMCTBA MOJUMEPHBIX MaTepuasioB. [1nacTmaccel, ux
0COOEHHOCTH U 00JIaCTH MIPUMEHEHHUS B KQUeCTBE KOHCTPYKIIMOHHOTO MaTepHalia.

33. Pe3unsbl.

34. Kepamuka.

35. Hanomarepuainsl. BinssHue CTpoeHUs Ha CBOMCTBA HAHOMATEPHUAJIOB.

36.  IIpobGiiema BbIOOpa MaTepuana. DKCIUTyaTallMOHHAsA HAaJIeXKHOCTh MaTepuara.
TexHOJIOrHYHOCTh MaTepuaga. JKOHOMUYHOCTh MaTepHuaia.

37. OO01Me pekoMeHJauu 10 BBIOOPY MapKy CTaNH.

Kpome BrllIeykazaHHBIX BOIPOCOB KAKIOMY CTYACHTY BBIIACTCS 33IaHUE:

PACHIN®POBATD YIJIEPOAUCTBIE U JIETUPOBAHHBIE CTAJIU, YYTYHBI,
IBETHBIE CITJIABBI:

Hanpumep: 12X2H4A, A20, KU30-6, JIO59-1 u ap.

12.3. CamocrosiTesibHas padoTa 00y4yaromerocs.

Pazoen 1. Bseoenue. Knaccuguxayus mamepuanos. Kpucmaniuweckoe cmpoeHue
Memainnos.

Tema 1.2. [leexTbl KpUCTANIIOB U UX BIUsHKUE HAa CBOMCTBA. KpaeBbie 1 BUHTOBBIC
TUCIIOKALINH.

Pazoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. MakpocTpyKTypHbIH aHau3. MeToabpl 00HAPYKEHUSI TOBEPXHOCTHBIX U
BHYTPEHHHUX J€(EKTOB.

Tema 2.2. Mexanuueckue cBoicTBa. OnpeneneHue yJapHOu BI3KOCTH METAIIOB U
CILJIABOB.

Tema 2.3. PEHTreHOCTPYKTYpHOE UCCIIEJOBAHUE METAIIIOB.

Pa3zoen 3. [Inacmuueckasn depopmayus u pekpucmaiiuzayus Memaios.

Tema 3.1. BnusiHue Haksena Ha CBOKMCTBA METAJUIOB. Vcrionb30BaHuE HaKIena B
MAILIMHOCTPOEHHH.

Tewma 3.2. Biusinue Temneparypsl Ha CTPYKTYPY U CBOMCTBaA 1e(OPMUPOBAHHOTO
MeTauia.

Pa3zoen 4. 3axonwl kpucmaniuzayuu Memanios.



Tewma 4.1. 3akoHbI KpucTaM3auu MeTaiioB. CBOOOIHASI SHEPTHS U SHTPOIHSL.
CkppITas TEmioTa KpUCTaUIU3aALNH.

Tema 4.2. Yupasnenue pazmepoM 3epHa. CTpoeHUE KPUCTALINYECKOTO CIUTKA.

Pazoen 5. Ocnoswvt meopuu cniagos.

Tema 5.2. JluarpaMmbl COCTOSIHUSI IBOMHBIX CIUIABOB: C MTOJIHON PaCTBOPUMOCTBIO U C
MOJIHOM HEPACTBOPUMOCTHIO. JMarpaMMbl COCTOSIHUS IBOMHOIO CIIJIaBa C OTPAHUYEHHOU
pacTBOPUMOCTHIO. JlnarpaMmma COCTOSIHUS IBOMHOTO CIUIaBa ¢ MOJIUMOP(PHBIMU
MpeBpalieHusIMA. /J[narpamma cOCTOsIHUSI ABOMHOTO CILIaBa ¢ YCTOMYMBBIM XUMHYECKUM
COCIMHEHUEM.

Pa3zoen 6. Cnaaswi na ocnose scenesa.

Tema 6.2. Yraepoaucrteie ctanu. BimsitHue xuMcocraBa Ha CTPYKTYpy M CBOKCTBA CTaH.
Bnusgnue npumeceii Ha cBoiicTBa craneil. Kimaccudukauus 1 MapKUpoBKa yriepoaUCTbIX
CTaJICH.

Tema 6.3. UyryHsl. bensie, cepble, BHICOKOIIPOYHBIE U KOBKUE UYTyHbI. Biausinue
IpuMecel Ha CBOMCTBA YyTr'yHOB. [I[puMeHEeHNE YyTYHOB B MAIIMHOCTPOCHUH.

Tema 6.5. Buasl Tepmudeckoit 00paboTku. OTKUT CTAlId U €r0 BIUSHUE HA CTPYKTYPY H
CBOMCTBA. 3aKajKa yrJIepoaucThiX cTasie. OTIyCcK cTajeu.

Tema 6.6. Xumuko-Tepmuueckasi o0padoTKa cTajii, OCHOBHBIE 3aKOHOMEPHOCTH H
00J1aCTh IPUMEHEHUS: IEMEHTALM, A30TUPOBAHUE, [IMAHUPOBAHNUE, HUTPOLIEMEHTALIMS,
CWJIMLIMIPOBaHKE, OOpUPOBAHUE, XPOMHPOBAHUE U ATUTHPOBAHUE.

Tema 6.7. OCHOBBI JIETUPOBAHUS CTAIN. BiusHKE JIETUPYIOIUX JJIEMEHTOB Ha
CTPYKTYpY ¥ CBOMCTBA CTaJH.

Tema 6.8. Knaccudukanus 1 MapKUpOBKa JIESTUPOBaHHBIX cTasied. KOHCTpYyKIIMOHHBIE U
MHCTPYMEHTAJIbHBIE JIETUPOBaHHbIE cTaiu. CTalM U CIJIaBbl C 0COOBIMU CBOMCTBAMHM.

Pazoen 7. I]eemnvie memannvt u cniasol.

Tema 7.1. Menno-HukeneBble cruiaBbl. bponsel. Jlatynu. [IpyumMeHeHne MEAHBIX CIIJIaBOB.

Tema 7.2. Jlutetinbie u neopMupyemMbie aTtoMUHUEBBIC CcIIaBbl. [IpuMeHenne
AITFOMUHHUEBBIX CIUIABOB.

Tewma 7.3. Turan, ero cBoicTBa u 00J1aCTh MPUMEHEHHUS. TUTAHOBBIC CIIABHI:
KJ1accuuKaIys, CBOMCTBA U 00J1aCTh IPUMEHCHHSI.

Tema 7.4. Maruuii, ero cBoicTBa u 00JaCTh TPUMEHEHHUSI. MarHueBbIX CIUIABBI:
KJ1accu(ukanus, CBOMCTBA U 00JaCTh IPUMEHEHUS.

Pa3zoen 8. Komnozuyuonnvie mamepuanol.

Tema 8.1. Obmas xapakrepuctuka u kaaccudukanus. CTpoeHue, CBONCTBA U
MPUMEHEHUE KOMIIO3UI[MOHHBIX MATEPHUATIOB.

Tema 8.2. Komno3nnuroHHbIe MaTepUalibl HA HEMETAJUINYECKON OCHOBE.
KoMmno3nunoHHbIe MaTepralibl HA METAITIMYECKOW OCHOBE.

Pa3zoen 9. Hememannuueckue mamepuansl. HanocmpykmypHhvie Mmamepuansi.

Tema 9.1. OcoGeHHOCTH CTPOSHUS U CBOMCTBA MOJMMEPHBIX MaTepuanos. [1macTmaccsl,
UX 0COOCHHOCTU U 00JIACTH MPUMEHEHUS B Kaue€CTBE KOHCTPYKIIMOHHOTO MaTepHalia.

Tema 9.2. Pe3unnl. Kepamuka.

Tema 9.3. Hanomatepuansl. Biusinue cTpoeHus Ha CBOMCTBa HAHOMATEPHUAIOB.

Pazoen 10. Bvibop mamepuanos.

Tema 10.1. DxcrmyaTaloHHast HAACXKHOCTh MaTepuana. TeXHOJIOrMYHOCTh MaTepuaa.
DKOHOMHYHOCTh MaTepuara.



®onp orleHouHbIX MatepuanoB (POM) miig npoBeAeHUs aTTECTAlMN YPOBHS
c(hOpMHPOBAHHOCTH KOMITETEHIIUNA 00yYaIOUUXCsl O JUCHUIUIMHE OopMIIsieTcs
OT/EJIbHBIM JIOKYMEHTOM.



6. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHME JUCHUIIJINHBI

6.1. KuunroooecneyeHHOCTEH

HanmeHnoBaHue JIMTepAaTyphbl: aBTOP, HA3BAHUC, BUJ U31aHNS,
M31aTCIIBCTBO

"o n3manus

KHHUI'OOBECIIEYEHHOCTb

KosmuecTBo 3K3eMILISIPOB
u3aanuii B oudimoteke Bal'yY B
coorBeTcTBUM ¢ PI'OC BO

Hammune B 21eKTpOHHOM
orbmorexe Bal'y

OcHoBHast suteparypa*

1 .m Kapronosa JI. B. OcHOBBI MaTepHaioBeIeHUs] METAJUNTMYECKHX U
HemeTayundeckux Bemtects/ JI. B. Kapronosa, B. A. Keunn. - Bnagumup:
Bnamum. roc. ya-T uM. A. I'. n H. I'. CroneroBeix (Bnl'Y), 2014. - 176 c.
V3nanue Ha p. Hocutene: OCHOBBI MaTePUAIOBEICHHS METAIUINYECKUX U

HEeMETaJUIMYECKHUX BEIIecTB [ DIeKTpoHHBIN pecypc], ISBN 978-5-9984-
0503-7.

2014

49

2. MarepuanoBeieHue U TEXHOJIOTHS MaTepuaioB: Y4uebHoe rnocobue /
K.A. batpiies, B.U. besnansko; [Tox pex. A.W. bateimesa, A.A.
CmonbkuHa. - M.: HUI] UHOPA-M, 2013 - 288 c.: 60x90 1/16. -
(Bsiciiee obpaszoBanue: bakanaspuat). ISBN 978-5-16-004821-5

2015

http://znanium.com/

bookread2.php?boo
k=397679

3. MarepuanoBeieHue U TEXHOJIOrHs MaTepuaios: Yueonuk / I".I1.
Detucos, @.A. INapudymmun. - M.: HUL] UTHOPA-M, 2014. - 397 c.:
60x90 1/16. - (Beicuiee obpa3oBanue: bakanaspuar). ISBN 978-5-16-
006899-2

2014

http://znanium.com/
bookread2.php?boo
k=413166

OTIOJIHUTENIbHAS JINTEPaTypa

1. JlabopaTopHSIil IpakTUKYM 110 MaTepranosenenuo / JI. B. KaproHosa,
A. B. Koctun, B. b. IIBeraesa;

Bragumupckuit rocynaperennslit yausepeuret (Bal'Y); mox pen. A. B.
Koctuna, B. A. Keunna. - U3n. 2-e, ucnp. u gon. - Biaagumup:
Bagumupckuii rocynapcrsennslit yausepeuret (Bal'y), 2007. - 68 c.:
n. - IMeeTcst a1eKkTpoHHas Bepeust. - bubnuorp.: ¢. 67. 3nanue Ha ap.
Hocutene: JIabopaTOpHbIN OIPAKTHKYM 110 MATEPHAIOBENCHUIO

OnekrponHsli pecype] / JI. B.

Kapronosa, A. B. Koctun, B. b. Liseraesa; Brmagumupckuii

2007

rocynapctBeHHbIN yHUBepcuTeT (Bal'Y): mox pen. A, B. Koctuna, B. A.
Keunna. - Bnagumup, 2007. - ISBN 5-

89368-780-9.

126

2. MarepuanoBeneHne [DIeKTpOHHBIN pecypc]: yueOHoe
mutrocTpupoBaHHoe nocobue / E.I'. 3apem6o. - M.: YMII KT, 2009. -

2009

http://www.studentlibrary.r
u / book /
ISBN97559994004
75.html

6.2. Iepuonuyeckue n3xaHus

Hayuno-texHuueckue xypHaibl: «Borpockl MmatepuaioBeeHus», « MaTepuaaoBeieHUEY.

6.3. HNHuTepHeT-pecypcnl

www.materialscience.ru - UH(popMalMoHHbII MopTall IO TeMaM: MaTepHaIOBEICHUE, TEXHOIOTUs

KOHCTPYKIHUOHHBIX MCTAJIJIOB, KOMIIO3UIIUOHHLIC MAaTCPpUAJIbl U AP. I/IH(I)OpMaLII/IOHHBIG MaTepuaibl, CTaTbH,

0030pbl, KOHCYJIbTAIUH.

http://xn-80aagiccszezsw.xn—>p lai/ - UH(OopMaIMOHHBII TOpTaN IO TEMaM:

MaTCpruaIOBCACHUC, TCXHOJIOIUA KOHCTPYKIMOHHBIX METAJIJIOB, MCTAJUTYPIrUsi, CBapKa U Ap.

HNudopmaninoHHble MaTepuabl, CTaTbi, 0030pbl, KOHCYJIbTAIUH.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Jns peanuzanuy 1aHHOW JUCHUIUIMHBI UMEIOTCS CIIEUaIbHbIE TOMEILIEHUS 11l TPOBEICHUS 3aHATUI
JIEKIMOHHOTO TUIA, 3aHSITUI 1a00paTOPHOTO THUIIA, TPYNIOBBIX U MHAUBHUIyAJIbHBIX KOHCYJIbTAIIHH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalliH, a TAK)KE TIOMEIIEHUS 11l CAMOCTOSITETTFHOM PabOoTHI.



http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.materialscience.ru/

[TpakTryeckue/mabopaTopHbIe paOdOTHI MPOBOASTCS B CHEIUAIN3UPOBAHHBIX aYUTOPHIX:

aymuropus 103-2, o6opyaoBaHHast MeTayuiorpaduuaecKkuMu MUKpockonamu. Haboper MUKpoOIngos,
aTbOOMBI MUKPO- M MAKPOCTPYKTYD;

aymutopus 102-3, 060py0BaHHAS TBEPAOMEPAMH, TICYAMH TSI TEPMOOOPAOOTKH.

JlekumoHHBIE ayTUTOpUH 000pYIOBaHbI MpoekTopamu. HoyToyk.

[TepedeHp UCTIONB3YEMOT0 JIMIIEH3MOHHOTO ITporpaMMHOTO obecrieuenus: MS Windows, MS
PowerPoint.



Pabogyro nmporpammy cocraBuiia
nouent kapenpsl T® u KM, k.1.1. JI.B. KaproHosa

Penensent
3aMeCTHTEIb FeHePaTLHOrO AUPEKTOPA TI0 TIPOH3BOICTBY %
000 «HITO «MuallatTex» "*// AA. Kpemux

[Iporpamma pacemorpena n ogo6pera Ha 3aceganuu Kad pi:.] ToOu KM
[Tporoxos Ne + or /. CF 2021 rona |

3apeyrommit kapenpoit TO u KM Y B.A. Keunn

Pabouvas nporpamma paceMoTpeHa u 0q006peHa

Ha 3acefaHuy yyeOHo-MeTouUeckoit komuceun HanpasineHus 15.03.02 «Asromarusarus
IponeccoB 00paboTKH B MAITMHOCTPOESHUN

[Ipotoxos Neo S or 74.02 2021 roma

ITpencenarens KoMUCCHH Z’%fm B.®. Kopocrenen
/




JUCT NEPEYTBEPXKJIEHWS PABOYEN ITPOTPAMMBI JIJUCHUILIAHBI

PaGoyast mporpamma oyo6pena na 20 ofiZ /20 o5 yuyeOHBIH rojga
[Tporokon 3acenanus xabenpet Ne 7 ot J/LF A2 rona

PR i 1 e n (L
3aBenyromuit kadeapoi (/*-5(1//4@,(/9 ﬁ 7@/‘}[@ f),? ()é /(/C)/C’—’ﬂ/ )Z.f,’:f'/f;ﬁgf
J /

Paboyas nporpamma onobpena na 20 /20 yueOHbIH roza

ITporokon 3aceranus kadenpsr No oT roaa

3aBenyroumii kadeapoit

Pa6ouas nporpamma ozfobpena ua 20 /20 yueOHbli roga

ITporokon 3acenanus kapeapn Ne oT roja

3apeayiomui Kadeapoi

Pa6owvas nporpamma ofgobpena na 20 /20 yueOHBIN roja

[TpoToxon 3acenanus xadeapnt Ne oT roja

3aBenyromuit kadeapoi

Pabouas nporpamma oxobpena na 20 /20 yueOHBIHA roja

[Iporokon 3acenanus kadeapsr No oT roja

3apenyiomuit kapeapon

PaGouas nporpamma ogo0pena Ha 20 /20 yueOHBIN rojia

I[TpoTtokon 3acenanus kadeaper No oT roja

3aBenyromuit xageapon

Paboyas nporpamma onobpena na 20 /20 y4ebHbI# roja

[Iporokon 3acenanus xadeaps Ne oT roga

3aBemyrouuit kaheapoi

Pa6ouas nporpamma ogodpena na 20 /20 y4eOHEBIH roja

I[Iporokoi 3aceianust Kadempbr Ne oT roja

3aBeayromuit kahenpoi




	1. ЦЕЛИ ОСВОЕНИЯ дисциплины
	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОИ
	3. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОБУЧЕНИЯ ПО ДИСЦИПЛИНЕ
	4. ОБЪЕМ И СТРУКТУРА ДИСЦИПЛИНЫ
	Содержание лекционных занятий по дисциплине
	Содержание лабораторных занятий по дисциплине
	Экзаменационные вопросы
	12.3. Самостоятельная работа обучающегося.
	6.2. Периодические издания
	6.3. Интернет-ресурсы
	7. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	ЛИСТ ПЕРЕУТВЕРЖДЕНИЯ РАБОЧЕЙ ПРОГРАММЫ ДИСЦИПЛИНЫ

