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1. IEJM OCBOEHUA JUCHHUITVINHBI

Llenb OCBOEHUS IUCHMIUIMHBI — HpuoOpeTeHHe NpOoQPecCHOHATBHBIX KOMIIETEHLUH, MPEayCMOTPEHHBIX
tpeboBanusiMu PI'OC BO, cBs3aHHBIX ¢ HAYYHBIMH OCHOBAaMH BBIOOpA MaTepHayia ¢ YY€TOM €ro COCTaBa,
CTPYKTYpPBI, TEPMHUECKON 00PaOOTKHU M TOCTHTAIOIINXCS MTPH 3TOM IKCIUTYaTAIIMOHHBIX U TEXHOJIOTUICCKUX
CBOMCTB, HEOOXOIUMBIX JIJISl MAIIMHOCTPOCHHUS.

3amaun:

UMETh COBPEMCHHBIE 3HAHUS 00 OCHOBHBIX TPYIIAX HCIOJIh3yeMbIX MaTepUaIoB, CBOMCTBAX 3TUX TPYII U
00 o0y1acT MPUMEHEHUS,

MPABWJIBHO OIICHUBATh CBOMCTBA TOTO WJIM WHOTO MaTepuaia, aHATH3UPYs YCIOBUS U3TOTOBICHUS U3JICITHS
U CPOK €T0 IKCILTyaTaluu;

UMETh TMPABUIBHO CHOPMHUPOBAHHBIC HAYYHBIC MPEICTABICHHUS O PEATbHBIX BO3MOXKHOCTSIX YITYYIICHUS
KaKUX-JIMOO CBOMCTB METAJNIOB WJIM CIUIABOB MyTEM U3MEHEHHUS €0 CTPYKTYPHI;

3HATh 000 BCEX CIOCO0aX YIPOYHEHHSI METAJUIOB WIIH CIIABOB, KOTOPBIE MOTYT 00ECIICYUTh JI0JITOBEYHOCTh
1 paboTOCTIOCOOHOCTH U3/ICTHH.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

HucuumnnuHa «MarepuanoBeaenue» oTHocuTcs K 6azoBoii wactu  OIIOII BO, ee u3yuaior Bo 2-oM
ceMecTpe.

[IpepekBU3UTHl JUCIHUILIMHBL: MaTeMaTUKU, XUMUU, Gu3uku. CTYIEHT MOJKEH MMETh HABBIKU PaOOTHI C
KOMITBIOTEPOM KaK CpPEJICTBOM YIIpaBJICHHsS HWHPOpPMAIUEH, YMETh HCIOIb30BaTh COOTBETCTBYIOIINN
MaTEeMaTHYeCKU ammapaT ¥ WHCTPYMEHTAJbHBIE CPEACTBa AJii O0OpabOTKH, aHalM3a M CHCTEMaTU3allud
nHpopmanuu. B pesynbrare ocBoeHUs MUCHHUILIMHBI «MaTepuaioBeaeHue» oOydJarommecs OyIyT UMETh
HeoOxomumyto 0aszy g M3y4eHHsS MOCIEAYIONIMX TEXHUYECKUX AMCUUIUIMH, 8 TaKXKe MPU BHITOIHEHUU
KypcoBbix padot u BKP.

3. INVIAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 110 JUCHUIITIMHE

[Inanupyembie pe3yiabTaThl OOyYEHHs MO JUCIMIUIMHE, COOTHECEHHBIE C TUIAaHUPYEMBIMHU pe3yJbTaTaMu
ocsoenusa OITOIT

Kon YpoBeHb
[Tnanupyemble pe3yabTaThl O0yUEHUS MO JUCIUILTNHE XapaKTEPU3YIOIIUE ITAITbI
(hopMHUpyEeMBIX OCBOCHHUS N
N (hopmupoBaHUsI KOMITETEHITUH (TIOKA3aTeIN OCBOSHUSI KOMITETEHITUH )
KOMIICTCHIINHN KOMIICTCHIIMHU
OIIK-7 Yactuunoe 3HATBL. OCHOBHBIE TPYMNIBI COBPEMEHHBIX MAaTepHalOB, UX CBOWCTBA W

00J1aCTH TIPUMEHEHUS];, (U3UIECKYI0 CYIIHOCTh SBJICHHUH, MPOUCXOMISIINX B
Marepuajiax B YCIOBUAX IIPOU3BOJCTBA IO BO3JECHCTBUEM BHEIIHUX
¢dakTopoB (HarpeBa, OXJaXIeHHS W JAp.), UX BIHAHUS Ha CTPYKTYpy, a
CTPYKTYpbI — Ha CBOMCTBA COBPEMEHHBIX METAJUTMYECKUX U HEMETAIUTHIECCKHX
MaTepuaoB; CIIOCOObI YITPOYHEHHUsSI METAUIOB HIIH CIUIABOB, KOTOPHIE MOTYT
00eCIeUnTh J0JTOBEYHOCTh U PAOOTOCIIOCOOHOCTh M3IEITHIA.

YMerb: 000011aTh W aHATU3UPOBATH WHPOPMAIUIO, MPABUILHO OICHUBATH
CBOWCTBA  MAIIMHOCTPOMUTENLHBIX ~ MAaTePHATIOB, AHAIM3UPYS  YCIOBHS
H3rOTOBJICHUA U3JCINA U CPOK €T0 3KCHHyaTaHI/II/I; AHAJIN3UPOBATH (1)a3OBBIe
MmpeBpalicHusA Ipyu Harp€BaHWMM W OXJIAXKICHHUU CILUIaBOB, IIOJIB3YsCh
JUarpaMMaMy  COCTOSIHHSL JIBOMHBIX CHCTEM; OTNPEICNIATh MEXaHHUECKHUE
CBOMCTBaA IIpU CTaTHYCCKUX W JUHAMHYCCKHUX HUCIBITaAHUAX; aHAJIU3UPOBATH
PE3YIBTATBI OJTHUX HUCIIBITAHUN JJIA CpaBHHTeHBHOﬁ OLICHKHU MaTepI/IaHOB;
BBISIBIISITh HA NIIH(AX TUIUYHBIE CTPYKTYpPHBIC COCTABJISIONIUE, MPOBOIUTH
MeTauorpaduuecKuil aHaau3 MPOMBINUICHHBIX CTaled W YYTYHOB, IBETHBIX
MCTaJIJIOB M CIIJIABOB; IPUHUMATh TCXHUYCCKHU O6OCHOBaHHBIe pPEeICHUA 110
BBIOOPY MaTepHasoB.

BuiajeTrs. HaBBIKAMH  OMPEJACICHUS TBEPAOCTH KOHCTPYKIIMOHHBIX W
WHCTPYMEHTAIBHBIX MaTEPUAIOB, pabOTHI HA CBETOBOM MHUKPOCKOIIE.




4. OBBEM U CTPYKTYPA JUCIUIIJINHbI

TpymoeMKoCTh TUCIMILTMHBI COCTABIISET 4 3aUeTHBIX eauHuIl, 144 yaca.

Bunpl yueOHOM
paboThI, BKITFOYAS
CaMOCTOSITEIHFHYIO
paboTy cTyIeHTOB O6ben
< M TPYZIOGMKOCTE (B y4eOHOI DopMbL
o gacax)
5 paboTHI, TEKYIIEr0 KOHTPOJIS
Ne = g = c yCIIeBAaeMOCTH,
HaumeHnoBaHnue TeM u/wmu 3 o S| =
/ S 3 == IPUMEHEHHEM ¢dopma
Pa3nenoB/TeM TUCIIUTLIHBL 3 w 2| o .
i O 5 3| e HHTECPaKTHBH MIPOMEKYTOUHOU
X N o % 0 BIX METOZIOB aTTeCTaluN
T % = E 6 (B gacax / %) (no cemecmpam)
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Pasnen 1. Beenenue.
1 Knaccugukarus MaTepraios. 2 1-2 3 3 1/333
Kpucrammmaeckoe ctpoeHne
METAaJUIOB.
2 Paspen 2. Kpurepuu oueHku 2 2.3 2 10 3 5/417
MaTepHAaJIOB.
Pasznen 3. [Imactuyeckas
3 | medopmanus u peKPUCTAIIIA3AIUSL 2 3-4 1 2 2 2/66,6
METaJUIOB.
4 Pasznen 4. 3akoHbI KpUCTATU3AIUN 5 4 1 5 5 21666
METaJUIOB.
5 | Pa3men 5. OCHOBBI TEOPHH CILIIABOB. 2 4-6 5 2 4 4/ 57,1 Pefituar-KOHTpOIH 1
6 Paszen 6. Crunaser na ocHose 2 7-11 | 10 10 7 5/25 PefiTuHr-KOHTPOITH 2
Keresa.
7 Paznen 7. L{BeTHBIE METALIBI U 2 12-13 | 4 4 4 3/375
CIUIABHI.
8 Pasznen 8. KomMno3unuoHHbIE 2 14 2 3 1/50
MaTepHaITbI
Pazpen 9. HanoctpykTypHble
9 | marepuainsl. Hemeraminueckue 2 | 1517 | 6 6 21333
MaTepHaIbl.
10 | Pazgen 10. Beibop marepunaios. 2 18 2 6 2 2125 Peittunr-xonTposns 3
Bcero 3a 2-ii cemecTp: 2 18 36 36 36 271375 JK3aMeH
Hroro mo mucuuminge | 2 18 36 36 36 271375 JK3aMeH

Conepma}me JeKIIMOHHBIX 3aAHATHI 10 AMCUNILIHHE

Pa3zoen 1. Beeoenue. Knaccugpuxayus mamepuanos. Kpucmannuueckoe cmpoerue memanios.

Tema 1.1. 3nauenue, nenb U 3a1a4n Kypca «Matepuanosenenue». Knaccudukanus marepuaios.

Tema 1.2. Kpucramnmnueckoe ctpoeHne MetaioB. JledeKkTsl KpUCTAUIOB U UX BIMSHHUE Ha CBOWCTBA.
KpaeBbie 1 BUHTOBBIE AMCIOKAIMH.

Pa3zoen 2. Kpumepuu oyenku mamepuanos.

Tema 2.1. Crpykrypa. MUKpOCTPYKTYpHBII aHanu3. MakpocTpyKTypHbI aHanu3. Mertozsl
OoOHapyKeHHsI TOBEPXHOCTHBIX U BHYTPEHHUX JE(PEKTOB.

Tema 2.2. Mexanuueckue cBoiicTBa. MeTobl U3MEPEHUsl TBEPIOCTU: MeToabl bpunemnsa, Poksemna,
Bukkepca, mukpotBepnocts, [lonsau, IHopa, Mooca. Omnpenenenue ynapHOW BSI3KOCTH METAJUIOB U
CILUIaBOB.

Tema 2.3. PEHTT€HOCTPYKTYPHOE UCCIEOBAHUE METAIIIOB.

Pasoen 3. Ilnacmuueckas degpopmayus u pexpucmaniuzayus Memaiios.



Tewma 3.1. BausiHue Hakiiena Ha CBOMCTBA METAJLIOB. Mcnofib30BaHME HAKIIENa B MAIIMHOCTPOCHUH.

Tewma 3.2. Bausinue TeMriepaTypbl Ha CTPYKTYPY U CBOMCTBA 1e()OPMUPOBAHHOTO METAJIJIa.

Pasoen 4. 3axonvl kpucmaniuzayuu memanios.

Tewma 4.1. 3akonbl Kpuctaumsauu MetauioB. CBoOoiHas 3Heprust U SHTponus. CKphITas TEIUIOTa
KpUCTAJIJIN3AL1H.

Tema 4.2. Yopasnenue pazmepoM 3epHa. CTpoeHHE KPUCTATUIMYECKOTO CIUTKA.

Pa3zoen 5. Ocnogvl meopuu cniagos.

Tewma 5.1. Bunsr crmaBoB. [IpaBuiio ¢as. [locTpoenne muarpaMm COCTOSHUSA.

Tema 5.2. /luarpammbl COCTOSIHMSI JIBOMHBIX CIUIABOB: C IIOJHOH pPacTBOPUMOCTBIO M C IOJIHOM
HEpPacTBOPUMOCThIO. J[MarpaMMbl COCTOSIHHS JIBOMHOIO CIUIaBA C OIPAHUYEHHOM pPAacTBOPUMOCTBIO.
JluarpamMmma COCTOSHUSI JABOMHOIO CIUIaBa C MOJUMOP(HBIMH TNpeBpalieHusMHU. Jlmarpamma COCTOSHUS
JIBOMHOTO CIUIaBa C YCTOMYMBBIM XUMHUYECKUM COCIMHEHHEM.

Tema 5.3. CBsi3b MEXKIy TUIIOM JUAarpaMMbl COCTOSIHUS JBOMHBIX CIUIABOB M CBOMCTBAMU CILJIaBOB.

Pa3zoen 6. Cnnaswl Ha ochose dicenesa.

Tema 6.1. XKene3o u ero crassl. [lomumopdusm xenesa. /lnarpaMma coCTOSHUS CIUTaBOB JKelle3a C
YIJIEPOJIOM.

Tema 6.2. Yraepoaucrtele ctanu. BiusHue xumcocTaBa Ha CTPYKTYpY M CBOMCTBa ctayiu. BiusHue
npuMeceil Ha cBoiicTBa ctanel. Kinaccudukanus 1 MapkKUpOBKa yriIepOIUCTBIX CTaleH.

Tema 6.3. Uyrynsl. benble, cepble, BBICOKONPOUHbIE M KOBKWE YYryHbl. BiusHue npumeceid Ha
CBOMCTBA 4yryHOB. [I[pruMeHeHNe UyTyHOB B MAIIMHOCTPOCHHUH.

Tema 6.4. ®azoBble MPEBPALIEHUS B CTAIAX MPU HArPEBE U OXJIAKIACHUM: ayCTEHU3AIMs, IEPIUTHOE
Y MapTEHCUTHOE MPEBPALLEHUs, IPEBPAILCHUE IIPU OTITYCKE.

Tema 6.5. Bunbsl Tepmudeckoit 006paboTku. OTKUT CTAIH M €r0 BIUSHUE HA CTPYKTYPY M CBOMCTBA.
3akasika yriepogucTbix crainei. OTimyck cranei.

Tema 6.6. Xumuko-tepMuueckas o00pabOTKa cTalM, OCHOBHBbIE 3aKOHOMEPHOCTHM M 001acTh
MPUMEHEHHUs. LEMEHTauus, a30TUPOBaHUE, LMAHUPOBAHHME, HUTPOLIEMEHTAlUs, CUJIMIUPOBAHUE,
0opupoBaHUE, XPOMUPOBAHUE U ATMTHPOBAHNE.

Tewma 6.7. OcHOBBI JIeTUPOBaHUA CTANU. BiinsHME Ierupyronmx 3JIEMEHTOB Ha CTPYKTYPY U CBOMCTBA
CTaJIu.

Tema 6.8. Knaccudukanus M MapkupoBKa JEeTrHpoBaHHbIX cranedl. KoHCTpykunoHHbIE U
MHCTPpYMEHTAJIbHBIE JIETUpOBaHHbIE cTaiau. CTallu U CIIaBbl ¢ 0COOBIMU CBOMCTBAMH.

Pazoen 7. [[semnvle memanivl u cniasoi.

Tema 7.1. Menp, ee cBoiicTBa U 00s1acTh IPUMEHEHUsI. MeTHO-HUKeleBble CIIaBbl. bpoH3bl. JlaTyHu.
IIpumeHeHNE MEIHBIX CIIIABOB.

Tema 7.2. AntomuHuii, ero cBoiicTBa W 00nacTb npuMeHeHUs. JluteilHble U aepopmupyembie
aJIFOMUHUEBBIE CIIIaBbl. J(fopamoMuHbl 1 UX TepMooOpaboTKa. [IprMeHeHe aTfOMUHUEBBIX CIIJIABOB.

Tema 7.3. Tutan, ero cBoiicTBa M 00JIacTh NMpUMEHEHUs. THUTAaHOBBIE CIUIABBL: KiIaccuUKaIMs,
CBOWCTBA U 00J1aCTh MPUMEHEHUS.

Tema 7.4. Maruuii, ero cBoiicTBa M 00JacTh NpUMEHEHHUs. MarHueBbIX CIUIaBbl: KiaccuUKaIys,
CBOMCTBA U 00J1aCTh MPUMEHEHUS.

Paszoen 8. Komnosuyuonnvlie mamepuanui.

Tema 8.1. OOmas xapaktepuctuka M kinaccuukanus. CTpoeHue, CBOHCTBA M NpPUMEHEHHE
KOMITO3UIITMOHHBIX MaTEPUaJIOB.

Tema 8.2. KoMmMno3umuoHHBIE MarepHajlbl Ha HEMETAUIMYECKOH OcHOBe. KoMMO3UIIMOHHBIE
MaTepuaibl Ha METaJUIMYECKO OCHOBE.

Paszoen 9. Hememannuueckue mamepuanvl. HanocmpykmypHuvle mamepuansi.

Tema 9.1. OcobeHHOCTHM CTpOEHUS W CBOMCTBAa MOJMMEpPHBIX MarepuanoB. [lmactmacchl, ux
0COOEHHOCTH U 00JIaCTH MPUMEHEHHsI B KayecTBE KOHCTPYKIIMOHHOTO MaTepHala.

Tema 9.2. Pezunsl. Kepamuka.

Tewma 9.3. Hanomarepuansl. BnusiHue cTpoeHHs Ha CBOMCTBAa HAHOMAaTEPUAIIOB.

Pa3zoen 10. Bvibop mamepuanos.

Tema 10.1. TIIpoGmema BbiOOpa MaTepuana. OKCIUTyaTallUOHHAs HAJSKHOCTh MaTepuala.
TexHonOrMYHOCTH MaTepraia. JKOHOMUYHOCTh MaTepHaa.

Tewma 10.2. O6mmme peKOMEHIAIUH TI0 BEIOOPY MapKH CTaJIH.

3aK/Iro4YeHuE.



Conep:kanue J1a0OPATOPHBIX 3aHATHH M0 JUCHUIJIMHE

Pasoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. Ctpykrypa. MHUKPOCTPYKTYpHBIH aHaiu3. MakpoCTpyKTypHBIM aHanu3. MeTojsl
OOHapyKEHHS MOBEPXHOCTHBIX M BHYTPEHHUX JIE(PEKTOB.

ConeprxaHue 1a00paTOPHBIX 3aHATHH.

MUKpPOCTPYKTYPHBIM aHAJIM3 METAJUIOB U CILJIABOB.

MaxkpocTpyKTypHBIH aHaIU3 U 1e(PEKTOCKOIHS METAJIOB.

Tema 2.2. Mexanuueckue cBoiicTBa. MeTopl u3MepeHus: TBepAoCcTU: MeToasl bpunenns, Poksernna,
Bukkepca, mukporBepaocts, Ilonpau, Illopa, Mooca. Onpenenenue ymapHOW BS3KOCTH METAUIOB U
CILIaBOB.

Tema 2.3. PEHTreHOCTPYKTYPHOE UCCIETOBAHUE METAJIIOB.

Copnepxanne 1a00paTOPHBIX 3aHIATHH.

PeHTreHoCTpYKTYpHBI aHAIH3.

Pasoen 3. I[lnacmuueckas degpopmayus u peKpucmaiiu3ayus Memaiios.

Tewma 3.1. BausiHue Hakiiena Ha CBOMCTBA METAJIOB. Mcnonb30BaHMe HaKIIENa B MAIIMHOCTPOEHHUH.

Tema 3.2. BaustHue TeMiiepatypbl Ha CTPYKTYpPY M CBOWCTBA Ae(pOPMUPOBAHHOTO METAJLIA.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

[TnacTiaeckas nedopMayst 1 peKpUCTATITU3AIMS METAJUIOB U CILIABOB.

Pasoen 4. 3axonvl kpucmaniuzayuu memannos.

Tema 4.1. 3akonsl Kpuctaym3anuu MetaioB. CBoOoaHas sHeprus u sHTponus. CKpbITas TemioTa
KPUCTAJIJIN3aL1H.

Tema 4.2. Ynpanenue pazmMepoM 3epHa. CTpoeHHE KPUCTANINYECKOTO CIUTKA.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

IIponecc kpucramsanuu.

Paszoen 5. Ocnoevl meopuu cniagos.

Tema 5.1. Buasl cimaBos. IpaBuio ¢as. [Toctpoenue quarpaMm COCTOSIHUSI.

Tema 5.2. /luarpammbl COCTOSIHMS JIBOMHBIX CIUIABOB: C IIOJHOW PacTBOPUMOCTBIO M C IIOJHOU
HEpPAaCTBOPUMOCTBIO. JlMarpamMmbl COCTOSIHUSI JBOMHOIO CIUJIaBa C OTPAHMYEHHOM PacTBOPUMOCTHIO.
JluarpamMma COCTOSIHUSI JABOMHOIO CIUIaBa C MOJUMOP(HBIMU NpeBpalieHusMu. JluarpamMmma COCTOSHUS
JBOMHOTIO CIUIaBa C YCTOMYMBBIM XUMUYECKUM COEIMHEHUEM.

Tema 5.3. CBs3p MEXy TUIIOM IUAarpaMMBbl COCTOSIHUS JBOMHBIX CIUIABOB U CBOMCTBaMH CILIABOB.

Coneprxanue 1a00paTOPHBIX 3aHATUM.

JlnarpamMmbl COCTOSIHUS IBOMHBIX CILIABOB

Pa3zoen 6. Cnnaswl na ocnose drcenesa.

Tema 6.1. XKene3o u ero crassl. [Tomumopdusm xenesa. /luarpaMma cocTOsSTHUS CIUTaBOB JKejle3a C
YTIJIEPOJIOM.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

Jlnarpamma COCTOSIHUS KEJI€30-yTIIEepPO/I.

Tema 6.2. Yranepoaucteie ctanu. BinsHue XxuMmMcocTaBa Ha CTPYKTYpy M CBOMCTBa cTanu. BiusHue
npuMecei Ha cBoicTBa crasneil. Kinaccudukarus u MapKupOBKa YIIIEPOIUCTHIX CTaleH.

Tema 6.3. Uyrynsl. benble, cepble, BBICOKONPOYHBIE M KOBKHE YYryHbl. BimsHue npumeceil Ha
CBOMCTBA Yyr'yHOB. [I[pruMeHEeHNE UyTYHOB B MAIINHOCTPOCHHH.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

MUKpPOCTPYKTYPHBIN aHAIN3 YIJIEPOAUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHUU U YYT'YHOB.

Tema 6.4. @azoBble IPEBPALIEHHUS B CTAIAX MPU HATPEBE U OXJIAKACHUM: ayCTEHU3AIMs, IEPIUTHOE
1 MapTEHCUTHOE MPEBPALICHHUS], IPEBPAILEHUE ITPU OTITyCKE.

Tema 6.5. Buasl Tepmuueckoil 00paboTku. OTKUT CTalld M €ro BIMSHUE HAa CTPYKTYPY M CBOMCTBA.
3akayika yriepoaucThiX ctaneil. OTIyCK cTayiei.

Coneprxanue 1a00paTOPHBIX 3aHATHH.

Tepmuueckas 06paboTKa yriiepoJUCTbIX CTajlei.

Pazoen 7. [[semnvle memaninvl u cniasoi.

Tema 7.1. Menp, ee cBoiicTBa U 001aCTh NpUMEHEHUs. MeTHO-HUKeNeBbIe cIijiaBbl. bpoH3sl. JlaTyHu.
[IpuMeHeHne MEeTHBIX CILTABOB.



Tema 7.2. AnromMuHU#, ero cBoiicTBa W 001acTh mpuMeHeHUs. JluTeitHple U aedopmMupyembie
AIFOMUHHEBBIE CIUIaBhI. [(topantoMuHbl U MX TepMooOpadoTKa. [IpuMeHeHe amOMUHUEBbIX CILIABOB.

Tema 7.3. TutaH, ero cBOWCTBa W 00JIACTH MPUMEHEHHS. THUTAHOBBIC CIUIABBI: KiIacCHU(UKAIHS,
CBOICTBA 1 001aCTh MPUMEHEHHUS.

Tema 7.4. Maruuii, ero cBoiicTBa M 00JacTh NpUMEHEHHs. MarHMeBbIX CIUIABBI: KJIACCH(HUKAIHA,
CBOICTBA 1 001aCTh MPUMEHEHHUS.

Copnepxanne 1a00paTOPHBIX 3aHIATUH.

MUKpPOCTPYKTYPHBII aHAJIN3 [[BETHBIX CILJIABOB.

Pa3zoen 10. Boibop mamepuanos.

Tewma 10.2. O0uue pekoMeHAaIuu 110 BBIOOPY MapKH CTajIH.

Copnepxanne 1a00paTOPHBIX 3aHITHH.

Br16op marepuaios.

5. OBPA3OBATEJIBHBIE TEXHOJIOT MU

B  nmpenojmaBaHuu  AMCHMIUIMHBI — «MarepHalloBeJICHHE»  HMCIONB3YIOTCS  pa3sHOOOpa3HbIe
0o0pa30BaTeNbHbIC TEXHOJIOTHH KaK TPATUIIMOHHBIC, TaK U C MPUMEHCHHUEM AaKTHUBHBIX M MHTCPAKTHUBHBIX
METOIOB O0YUYCHHSI.

AKTHBHBIC M1 HHTCPAKTUBHBIC METOJIbI O0YICHHSI:

—  Jlexnuu-Busyanusamuu (temsr 1.2, 6.6, 8.1, 9.1);

—  Jlekuuu-koucynpranuu (temsr 2.1, 3.1, 3.2, 4.1, 6.2, 6.3, 6.4, 6.7, 7.3, 7.4);

—  Tpenunr (tema 2.2, 2.3, 6.2, 6.3, 6.5);

—  Amnanus curyanumii (tTema 4.2, 10.1);

—  Pa3bop koHKpeTHBIX cuTyarmii (Tema 5.2, 10.2);

—  Keiic-merozsi (Tema 6.5).

6. OLUHEHOYHBIE CPEJACTBA JJIs1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAILIAU 110 U'TOI'AM OCBOEHMS JUCIHUILIUHBI U
YYEBHO-METOJMYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
CTYAEHTOB

Texkymuit KOHTPOJIb B GopMe PEHTHHT -KOHTPOJIA

Bonpocut k pelimune konmponro Ne 1

1. 3nauenue, 1enb U 331a4n Kypca «Matepuanosenenue». Knaccuduxanus marepuasios.

2. Kpucrammueckoe CTpoeHHE MeTauioB. JleeKThl KpPHCTaNIOB M WX BIMSHUE Ha CBOWCTBA.
KpaeBbie 1 BUHTOBBIE AMCIOKALUH.

3. MHKpPOCTPYKTYpHBIH aHAJIH3.

4. MakpocTpyKTypHBII aHain3. MeTo 1l 0OHapy>KEHUs TOBEPXHOCTHBIX M BHYTPEHHUX J1e(DEKTOB.

5. MexaHuyeckue CBOWCTBA.

6. Meronsl u3MepeHusi TBepAOCTH: MeToibl bpunemns, Poksenna, Bukkepca, MHUKpPOTBEPIOCTS,
[Tonsam, Ilopa, Mooca. Onpenenenre ynapHON BA3KOCTH METAUIOB U CIIJIaBOB.

7. PeHTTreHOCTPYKTYPHOE UCCIIeZIOBAHUE METALIOB.

8. BnusHue Hakena Ha CBOMCTBAa METAJIOB. VCIo/Ib30BaHKe HaKIIENa B MAIIMHOCTPOCHHUH.

9. BnusHue TeMnepaTypbl Ha CTPYKTYpPY U CBOMCTBa 1e(hOPMUPOBAHHOTO METaJLIA.

10. 3akoHBl KpucTaHM3anmud MeTawioB. CBoOomHas sHeprus W dHTporus. CKpbITas Terora
KpUCTAJIJIN3aL1H.

11. Vmpasnenue pazmepom 3epHa. CTpoeHHE KPUCTAIIIMYECKOTO CIUTKA.

12. Bugs! cimaBoB. [IpaBuiio ¢as. [Toctpoenue quarpaMm cOCTOSHUS.

13. /lmarpaMMBl COCTOSHUSI JIBOWHBIX CIUIABOB: C TIOJHOW PACTBOPHUMOCTBIO W C ITOJHOH
HEPaCTBOPUMOCTBIO.

14. JImarpamMMBbl COCTOSTHUS TBOWHOTO CIJIaBa C OTPAaHUYCHHOM PACTBOPUMOCTHIO.

15. Jluarpamma coCTOSIHUS ABOWHOTO CIUIaBa C MOJTUMOP(HBIMU ITPEBPAILIEHUSIMH.



16. Jlnarpamma cOCTOSIHUSI ABOWHOTO CIJIaBA C YCTOMYMBBIM XUMHUYECKUM COETUHEHHEM.
17. Cps3b MeXy TUIIOM AMArpaMMbl COCTOSIHUS JIBOMHBIX CINIABOB U CBOMCTBAaMM CILIABOB.

Bonpocul k pelimune konmponro Ne 2

1.Kene3o u ero cmnasel. [lonumopdusm sxenesa. [lumarpamma COCTOSHUSI CIIaBOB Kele3a C
YIIIEPOJIOM.

2. YrnepoaucTtele cTanu. BiusHue XxuMcocTaBa Ha CTPYKTYpY M CBOiCTBa cTanu. BrnusHue npumeceit
Ha cBoiicTBa cTayiel. Kinaccudukanus 1 MapKUpPOBKa YTIIEPOIUCTHIX CTANICH.

3. Uyrynsl. benble, ceppie, BHICOKOIIPOYHbIE W KOBKHE UyT'yHbI. BiusHue mpumeceil Ha CBOHCTBa
yyryHoB. [I[pyuMeHeHre 4yTyHOB B MAIIMHOCTPOCHHUH.

4. ®azoBble MpeBpallleHUsl B CTaJsAX MPU HArpeBe W OXJIAXKIEHUU: ayCTEHU3AlUsl, MEPIUTHOE U
MapTEHCUTHOE MPEBPAIIEHUS, TPEBPAIICHUE MPU OTIYCKE.

5. Buasl TepMuueckoit 00padoTku. OTKUT CTAM M €r0 BIMSHUE Ha CTPYKTYPY U CBOMCTBA. 3aKajka
YIIIEPOUCTHIX cTajied. OTIyCK CTaei.

6. Xumuko-tepmuueckas o0paboTKa CTalM, OCHOBHBIE 3aKOHOMEPHOCTH U 00JacTb MPUMEHEHHUS:
LIEMEHTAallUsI, Aa30TUPOBAHHUE, IMAHUPOBAHUE, HUTPOLIEMEHTALUS, CHJIMIMPOBAHHE, OOpPUpPOBAHMUE,
XPOMHUPOBAHUE U ATUTHPOBAHUE.

7. OCHOBBI JICTUPOBAHUS CTATH. BiusiHUEe NErUPYIONIUX SJIEMEHTOB Ha CTPYKTYPY U CBOMCTBA CTaJIH.

8. Knaccudukaius u MapKupoBKa JIETHPOBaHHBIX cTayield. KOHCTpYKIIMOHHBIE U HHCTPYMEHTAJIbHbIE
nerupoBaHHble cTanu. CTaju U CIJIaBbl C 0COOBIMU CBOMCTBAMHU.

Bonpocwt k petimune konmponro Ne 3

1. Menp, ee cBoiicTBa W 001acTh HpUMEHeHUs. MeaHo-HUKeeBble cIiaBel. bpon3el. JlaTyHwu.
IIpuMeHeHne METHBIX CILIABOB.

2. AnroMuHUi, ero cBoiCTBa U 00nacTh npuMeHeHus. Jlutelinbie U neopMUpyeMblie aTIOMUHHEBBIC
crutaBsel. [ropamtoMunbl U ux TepMooOpadoTka. [IpuMeHeHne allfOMUHUEBBIX CIIJIABOB.

3. Turan, ero cBoiicTBa U 00JacTh nmpuMeHeHUs. TUTaHOBBIE CILIABBI: KilacCH(HUKaIUs, CBOMCTBA U
00J1aCTh IPUMEHEHUSI.

4. Marnuii, ero cBoicTBa 1 00J1aCTh IpUMEHEHHUsl. MarHueBbIX CIJIaBbl: Kiaccu(UKalysl, CBOMCTBA U
00acTh MPUMEHEHHUS.

5. Komno3uimoHnHble Matepuaibl: o01as xapakTeprucTuka u kiaccuduxanus. CTpoeHue, CBOWCTBA U
MIPUMEHEHHUE KOMITO3UITHOHHBIX MaTEPHUAJIOB.

6. KoMno3uimonHple MaTepualibl Ha HEMETAIINYeCKOoH OocHOBe. KOMMO3WIIMOHHBIE MaTepuasbl Ha
METAJNTNYECKO OCHOBE.

7. Oco0eHHOCTH CTPOEHUSI U CBOWCTBA MOJMMEPHBIX MaTepuasioB. [lmacTmaccel, uX 0COOEHHOCTH U
00J1aCTH MPUMEHEHUS B KQUe€CTBE KOHCTPYKIIMOHHOTO MaTepuasa.

8. Pesunsl.

9. Kepamuxa.

10. Hanomarepuanbl. BiusiHre cTpoeHus: Ha CBOWCTBa HAHOMATEPHAIIOB.

11. TIpoGnema BbrIOOpa MaTepuaina. DKCITyaTallMOHHAs HAJIEKHOCTh MaTepuaia. TexXHOJIOTHYHOCTh
Marepuana. JKOHOMUYHOCTh MaTepuaa.

12. OOGmwme peKOMEHIAIUH 110 BEIOOPY MapKH CTaJIH.

[Ipome:xyTouHas arTtecTauus B popme IK3aMeHa
JK3aMeHallHOHHbIE BONIPOCHI

1. 3nauvenwue, nenp U 3amauu Kypca «MarepuanoBenenney. Kinaccudukaiys MaTepuanos.

2. Kpucrainnueckoe CcTpoeHHE MeTauioB. JleeKkThl KpHCTANIOB M WX BIMSHUE Ha CBOMCTBA.
KpaeBble 1 BUHTOBBIE AUCIIOKALIVH.

3. MUKpOCTPYKTYpHBIH aHAJIH3.

4. MakpocTpyKTypHbIi aHain3. MeTo1bl 0OHApYyKEHUSI TOBEPXHOCTHBIX U BHYTPEHHUX J1€(DEKTOB.

5. Mexanunueckue cBoiictBa. OmnpeeneHue yaapHoi BI3KOCTH METAJUIOB U CIUIABOB.

6. Meronsl M3MEpeHUsT TBEPAOCTH: MeToAbl bpuuemns, PokBemna, Bukkepca, MHKpOTBEPIOCTS,
ITonsau, lopa, Mooca.

7. PeHTTreHOCTPYKTYpHOE UCCIIeIOBaHIE METALIOB.



8. BnusHue Hakena Ha CBOMCTBAa METAJUIOB. Mcronb30BaHNe HAKJIENa B MATHHOCTPOCHUH.

9. BnusgHue reMnepaTypsl Ha CTPYKTYpPY M CBOMCTBa 1e(hOPMUPOBAHHOIO METAILJIA.

10. 3akoHbl KpucTaM3anuu MetawioB. CBoOomHast »sHeprus M dHTporus. CKpbITas Temiora
KPUCTAJIJIN3aL1H.

11. Vmpasnenue pazmepom 3epHa. CTpoeHHE KPUCTAIIIMYECKOIO CIIUTKA.

12. Bupp! cinmaBos. [IpaBuno ¢as. [loctpoenue quarpaMm coCTOsSHUS.

13. /InarpamMmbl COCTOSHUSI JBOWHBIX CIUIABOB: C TIOJHOW pPACTBOPHUMOCTBIO W C IOJHON
HEPACTBOPUMOCTBIO.

14. JIluarpammbl COCTOSTHUS JBOMHOTO CIJIaBa C OrPAaHUYEHHOU PaCTBOPUMOCTHIO.

15. Jluarpamma coCTOSIHUS ABOMHOTO CIUIABA C MOJUMOP(HBIMU IIPEBPAILEHUSIMH.

16. Iuarpamma COCTOSIHHSI JBOMHOIO CIUTaBa C YCTOMYHMBBIM XUMUYECKUM COCTUHECHUEM.

17. Cps3b MeXy TUIIOM AMArpaMMbl COCTOSIHUS IBOMHBIX CIJIABOB U CBOMCTBAaMHU CILIABOB.

18. XKenezo u ero crmuasbl. Ilomumopdusm sxenesza. JluarpamMmma COCTOSIHHSI CIIaBOB JKelle3a C
YTIEPOAOM.

19. Vraepomucteie cranu. BnmsHume XuMmcocTaBa Ha CTPYKTYpy M CBOWcTBa cranu. BnusHue
npuMecei Ha cBoicTBa craneil. Kimaccudukarus 1 MapKUpOBKa YIIEPOIUCTHIX CTaJICH.

20. Yyrynsl. benble, cepble, BEICOKOIPOYHBIE W KOBKHE YyTyHBI. BimsHue mpumeceil Ha CBOWCTBa
4yryHOB. [I[puMeHenune uyryHoB B MallMHOCTPOEHUHU.

21. ®a3o0Bble NpPEBpALICHUS B CTAISAX IPU HAarpeBe W OXJIAXKACHUU: ayCTEHHU3AIHs, MEPIUTHOE U
MapTEHCUTHOE MTPEBPALLEHUS, IPEBPALLEHUE IIPU OTITYCKE.

22. Buapl TepMudeckoit 00padoTku. OTKUT CTAIN U €T0 BIUSHUE HA CTPYKTYPY U CBOMCTBA. 3aKaika
YIIepOAUCTHIX cTasiel. OTIYCK CTaleH.

23. XuUMHKO-TepMHUYecKass 00pabOTKa CTaliH, OCHOBHBIE 3aKOHOMEPHOCTH M 00JacTh MPUMEHEHUS:
LIEMEHTAalUs, Aa30THUpPOBAaHUE, LUAHUPOBAHME, HUTPOLEMEHTAlMs, CHJIUIHUPOBAaHUE, OOpPUPOBAHUE,
XPOMHUPOBAaHUE U ATUTUPOBAHUE.

24. OcCHOBBI JIETUPOBaHUs CTalIM. BiusHMe JErupyrolmx 3JIeMEHTOB Ha CTPYKTYpy M CBOMHCTBa
CTaJIH.

25. Knaccudukanums M MapKuUpoBKa  JIETUPOBaHHbIX  crajed.  KoHCTpykuuoHHblE U
HMHCTPpYMEHTAJIbHBIE JIETUpOBaHHbIE cTaau. CTalli U CILIaBbl C 0COOBIMU CBOIMCTBaMH.

26. Menp, ee cBoiicTBa M 00jacTe NMpUMeHEHHMA. MenHo-HUKeNeBble ciiaBbl. bponssl. JlaTyHu.
[IpuMeHeHne METHBIX CILTIABOB.

27. AmoMMHHH, ero cBoHcTBa M o0macTb mnpuMeHeHus. JluteliHele u gedopmupyembie
AIIFOMUHMEBBIE CIUIaBhI. [[ropantoMuHbl U MX TepMooOpadoTKa. [IpuMeHeHne aaOMUHUEBBIX CILIABOB.

28. TwuraH, ero cBoiicTBa M 00JacTh NpUMEHEHUs. TUTAHOBBIE CIUIABHI: Kiaccu(uKanus, CBOCTBA U
00acTh MPUMEHEHHUS.

29. Marnuii, ero cBoiicTBa u 061acTh MpUMeHEHHs. MarHueBbIX CIUIABBI: KJIacCHU(HKAIHs, CBOICTBA
1 001acTh MIPUMEHEHHUS.

30. Komno3unmoHHble MaTepuaibl: o0mas XxapakTepucTuka 1 kiaccugukanus. CTpoeHue, cBoicTBa
Y IPUMEHEHHE KOMIIO3UIIMOHHBIX MaTepHaJoB.

31. Komno3unmoHHble MaTepHaibl Ha HEMeTaJUInYecko ocHoBe. KOMMO3UIIMOHHBIE MaTepHalbl Ha
METaJUIMYECKOU OCHOBE.

32. OcoOGeHHOCTH CTPOEHHs M CBOMCTBA MOJIMMEPHBIX MaTepuaoB. [lmacTtMaccsl, ©X 0COOEHHOCTH U
o0acT MPUMEHEHHUS B KaUeCTBE KOHCTPYKIIMOHHOTO MaTepHaia.

33. Pe3unsl.

34. Kepamuxka.

35. Hanomatepuansl. BiusHue cTpoeHus Ha CBOWCTBAa HAHOMATEPUAIIOB.

36. IIpobnema BrIOOpa MaTepuasia. DKCIUTyaTallMOHHAS HA/ICKHOCTh MaTeprana. TexXHOJIOTHYHOCTh
MaTepuaia. JKOHOMUYHOCTh MaTepraa.

37. O0mme peKOMEHIANNH TI0 BBIOOPY MapKy CTAaJIH.

Kpowme BbllIeyka3aHHBIX BOIIPOCOB KaXk/10MY CTYIEHTY BBIAAETCA 3aJaHUE!

PACHIM®POBATH YTJIEPOJUCTBIE U JIETUPOBAHHBIE CTAJIW, UYT'VHBI, LIBETHBIE
CIIJTABBI:

Hanpumep: 12X2H4A, A20, K430-6, JIO59-1 u np.



CamocrosiTeibHas pabora

Pazoen 1. Beeoenue. Knaccuguxayus mamepuanos. Kpucmaniuuweckoe cmpoerue mMemanios.

Tema 1.2. JlehekThl KpUCTAIUIOB U UX BIHMSIHHUE Ha CBOMCTBA. KpaeBble 1 BUHTOBBIE TUCIIOKAIIHH.

Pazoen 2. Kpumepuu oyenxu mamepuanos.

Tema 2.1. MakpoCTpyKTypHbIi aHanmu3. MeToabl OOHApyKEHHs MOBEPXHOCTHBIX W BHYTPEHHHX
ne(eKToB.

Tema 2.2. Mexanuueckue cBoiicTBa. OnpeneneHre yaapHoi BI3KOCTH METANIOB U CILJIaBOB.

Tema 2.3. PEeHTreHOCTPYKTYpPHOE UCCIETOBAHUE METAJIIOB.

Pasoen 3. I[lnacmuueckas degpopmayus u peKpucmaniu3ayus Memaiios.

Tewma 3.1. BausiHue Hakiiena Ha CBOMCTBA METAJIOB. Mcnonb30BaHMe HaKIIENa B MAIIMHOCTPOEHHUH.

Tema 3.2. BausiHue TeMiiepaTypsl Ha CTPYKTYPY M CBOMCTBA Ae(OPMUPOBAHHOTO METAaJIIA.

Pazoen 4. 3axonvl kpucmaniuzayuu memanios.

Tema 4.1. 3akoHbl KpucTayuM3auuu MetamioB. CBoOo HAas SHEprust U SHTponus. CKphITas TEmioTa
KPUCTAJUIM3ALUU.

Tema 4.2. Ynpasnenue pazmMepoM 3epHa. CTpoeHHE KPUCTAININYECKOTO CIUTKA.

Pazoen 5. Ocnoswvt meopuu cninasos.

Tema 5.2. /luarpammbl COCTOSIHHS JIBOMHBIX CIUIABOB: C IIOJHOW PAacTBOPUMOCTBIO M C IOJIHOMU
HEpPacTBOPUMOCTbIO. J[MarpaMMbl COCTOSIHHMS JIBOWHOIO CIUIaBA C OIPAHUYEHHOM PAacTBOPUMOCTBIO.
JluarpaMma COCTOSIHMSI JBOMHOIO CIUlaBa C IHOJMMOP(HBIMU IpeBpaleHussMU. Jluarpamma coOCTOSTHUS
JBOMHOTO CIUIaBa C YCTOMYMBBIM XUMHUYECKUM COETUHEHUEM.

Paszoen 6. Cnnaswl na ocnose dicenesa.

Tema 6.2. Yranepoauctele cranu. BinsHue xumcoctaBa Ha CTPYKTYpy M CBOMCTBA CTaiu. BrusiHue
puMeceld Ha CBoicTBa cTayiel. Kinaccudukaius 1 MapKUpPOBKa yIIIEPOIUCTBIX CTAJICH.

Tema 6.3. Uyrynsl. benble, cepble, BBICOKONPOYHbIE M KOBKHE YYr'yHbl. BiusHue npumeceil Ha
CBOICTBa YyryHOB. [I[prMeHeHne 4yryHOB B MAIIMHOCTPOEHHUH.

Tema 6.5. Bunsl Tepmuueckoit 00padoTku. OTKUT CTaldl U €ro BIUSHUE HAa CTPYKTYPY M CBOMCTBA.
3akanka yriepoaucToix crajeid. OTIycK cTaiei.

Tema 6.6. Xumuko-tepMmuyeckas o00pabOTKa CTanM, OCHOBHBIE 3aKOHOMEPHOCTH M 001acTh
IIPUMEHEHUS. LIEMEHTAlUsl, a30TUPOBAaHUE, LIMAHUPOBAHHWE, HUTPOLIEMEHTAIUs, CUJIMIMPOBAHUE,
060pHpOBaHUE, XPOMUPOBAHUE U ATUTHPOBAHHUE.

Tema 6.7. OcHOBBI TErUpOBaHMS CTAIU. BiMsiHUE NTEernpyromux 2JIEMEHTOB Ha CTPYKTYpPY U CBOWCTBA
CTaJIH.

Tema 6.8. Knaccuduxamuss u MapkupoBKa JIETHUPOBAHHBIX cTaned. KOHCTpYKIIMOHHBIE U
MHCTPYMEHTAJIbHBIE JIETHPOBaHHbIE cTany. CTallu U CIUIaBbI ¢ 0COOBIMU CBOWCTBAMH.

Pazoen 7. [[semnbie memannvl u cniasol.

Tema 7.1. MenHo-HukeneBble ciuiaBbl. bponsel. Jlarynu. [IppumeneHre METHBIX CILIaBOB.

Tema 7.2. JluteitHpie u neopmMupyemblie aTlOMHUHHEBBIE CIUIaBbl. [IpuMeHeHHE amtOMHUHUEBBIX
CILIaBOB.

Tema 7.3. Tutan, ero cBoiicTBa M 00JlacTh NMpUMEHEHUs. THUTAaHOBBIE CIUIABBL: KiIaccuUKaIMs,
CBOMCTBA U 00J1aCTh MPUMEHEHUS.

Tema 7.4. Maruuii, ero cBoiicTBa M 00JacTh NpUMEHEHHUs. MarHueBbIX CIUJIaBbl: KiaccuUKaIys,
CBOWCTBA U 00J1aCTh MPUMEHEHUS.

Pa3zoen 8. Komnozuyuonnvle mamepuaioi.

Tema 8.1. OOmas xapakTepuctuka M kinaccuukanus. CTpoeHue, CBOHCTBA M NpPUMEHEHHE
KOMITO3UIITHOHHBIX MaTEPUaJIOB.

Tema 8.2. KoMmMno3uIMOHHBIE MarepHajlbl Ha HEMETAUIMYECKONM OcHOBe. KoMmo3uIMOHHBIE
MaTepuaibl Ha METaJUIMYECKO OCHOBE.

Paszoen 9. Hememannuueckue mamepuanvl. HanocmpykmypHuvle mamepuanoi.

Tema 9.1. OcobGeHHOCTHM CTpOEHUS U CBOMCTBAa MOJUMMEPHBIX MarepuanoB. [lmactmacchl, ux
0COOEHHOCTH U 00JIaCTH MPUMEHEHHS B KayecTBE KOHCTPYKIIMOHHOTO MaTepHala.

Tema 9.2. Pezunsl. Kepamuka.

Tema 9.3. Hanomarepuansl. BiusiHue cTpoeHHs Ha CBOMCTBAa HAHOMAaTEPUAJIOB.

Pasoen 10. Buibop mamepuanos.

Tema 10.1. DOkcruryataninoHHas HAASKHOCTh MaTepHayiia. TeXHOJOTMYHOCTh MaTepHaa.
OKOHOMHMYHOCTh MaTepHaia.



7. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

T CIHATITAHBI

7.1. Kuuroooecne4yeHHOCTh

HanmeHnoBaHue nuTepaTypsl: aBTOp, Ha3BaHUE, BUI
U3JIaHUs, U31aTEIbCTBO

Bnl'Y B cooTBeTcTBHMH C

PI'OC BO

KHUI'OOBECHEYEHHOCTD
Tox KonﬂqecEBo DK3EMILISAPOB Hannase B
W3NS U3JaHuii B OMONHOTEKe

3JIEKTPOHHOU
oubaunoreke Bal'y

OcHOBHas uTeparypa

*

1. Kaptonoga JI. B. OCHOBBI MaTepHaIOBEACHIS
METaLTMYECKUX ¥ HeMeTaJutnueckux Bemects/ JI. B.
Kaptonoga, B. A. Keuun. — Bnagumup: Baagum. roc. yH-T
uMm. A. . nu H. T'. Croneroeix (Bnl'Y), 2014. — 176 c.
W3nanue Ha ap. Hocurese: OCHOBBI MaTepUaIoBeICHHs
METaTMYECKUX ¥ HEMETAJUIMYECKHUX BEIIECTB
[Dnekrponnslii pecype], ISBN 978-5-9984-0503-7.

2014

49

2. MarepuanoBeIcHHE U TEXHOJIOT U MaTePHUajIoB: YueOHOe
nocooue / K.A. bareimes, B.W. besmansko; [Tox pen. A.N.
bateimesa, A.A. Cmonpkuna. - M.: HULl MTH®PA-M, 2013
- 288 c.: 60x90 1/16. - (Beicmiee oOpa3oBaHue:
Bakanaspuat). ISBN 978-5-16-004821-5

2015

http://znanium.com/
bookread2.php?boo
k=397679

3. MarepuanoBe/icHUE U TEXHOJIOTHSI MATEPHUAJIOB: Y YeOHUK
/ T.I1. ®etucos, ®.A. I'apudymua. - M.: HUIT UTHOPA-M,
2014. - 397 ¢.: 60x90 1/16. - (Bricuiee obpa3zoBaHue:
bakanaspuar). ISBN 978-5-16-006899-2

2014

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

JlomonHuTeNnb

Has TUTeparypa

1. JTabopaTopHBIil MPaKTUKYM I10 MarepuanoseaeHuo / J1.
B. Kapronosa, A. B. Koctun, B. b. IIBeraesa;
Biagumupckuii rocynapctBenHbiit yausepeutet (Bal'Y);
o pex. A. B. Kocruna, B. A. Keunna. — 13a. 2-e, ucnip. u
no1n. — Bnanumup: BiagumMupckuil rocyaapCTBEHHBIN
yaueepcureT (Bal'Y), 2007. — 68 c.: min. — Umeercs
ANeKTpOHHAs Bepcusl. — bubmmorp.: ¢. 67. 3nanue Ha ap.
Hocurene: JlJabopaTopHbIH MPaKTHKYM 10
MaTepHalOBeICHHIO [ DeKTpoHHbIH pecype] / JI. B.
Kapronora, A. B. Koctun, B. b. IIBeraepa; Biagumupckuii
rocynapcTBeHHEIH yHuBepeuteT (Bal'V): mon pen. A. B.
Kocruna, B. A. Keunna. — Bnagumup, 2007. — ISBN 5-
89368-780-9.

2007

126

2. MarepuanoBeneHue [ DneKTpoHHbIH pecypc]: yueOHOoe

2009

http://www.studentl

wntroctpupoBanHoe mocobue / E.I'. 3apem6o. — M.: YMI] ibrary.ru / book /
JKAT, 2009. — ISBN97559994004
75.html
7.2. llepuoguyeckue u3IaHus
>KypHaJ'IBI «BOHpOCBI MaTCpHaJIOBCACHUAY, ((MaTCpI/IaHOBCI[eHI/IC», ((MeTaHHOBC,[[CHI/Ie u

TepMuyeckas 00paboTka METaUIOBY, «BeCTHUK MAaITMHOCTPOECHUS».

7.3. UnTEpHET-pecypchl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/



http://znanium.com/bookread2.php?book=397679
http://znanium.com/bookread2.php?book=397679
http://znanium.com/bookread2.php?book=397679
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+19564+RU%5CVLSU%5CELEKTR_IZDAN%5C2331%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+19564+RU%5CVLSU%5CELEKTR_IZDAN%5C2331%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+19564+RU%5CVLSU%5CELEKTR_IZDAN%5C2331%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+19564+RU%5CVLSU%5CELEKTR_IZDAN%5C2331%5B1,12%5D+rus
http://index.lib.vlsu.ru/cgi-bin/zgate.exe?follow+19564+RU%5CVLSU%5CELEKTR_IZDAN%5C2331%5B1,12%5D+rus
http://www.materialscience.ru/
http://материаловед.рф/

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUITJINHBI

Jng peanusanuu JaHHOH IUCHMIUIMHBI HMMEIOTCS CIEUHUAbHBIC IOMELIEHUsS JUIS [IPOBE/ICHMSI
3aHATHM  JIEKIIMOHHOIO THIMA, 3aHATHH J1TabOpaTOpHOrO THIIA, TPYNIOBBIX W  HMHIAMBHIYAIbHBIX
KOHCYJIbTAllMi, TEKYIIEr0o KOHTPOJIS M TIPOMEXYTOYHOM aTTeCTalldd, a TaKXe IOMENEHUs JUIs
caMocTosTeNbHOH paboTsl. IIpakTHyeckue/maboparopHble paGOTHI MPOBOAATCS B CHENHATM3MPOBAHHBIX
ayIUTOPHSIX:

aymuropus 103-2, o6opynoBaHHast MeTaJutorpapuaeckumMu MuKpockonamMu. HaGopsl Mukpommindos,
anbO0OMBI MHKPO- U MaKpOCTPYKTYP;

aymuropus 102-3, obopynoBaHHas TBEpJOMEpaMH, IIeYaMHu 1 TEpMOOOPabOTKH.

JlexuoHHbIE ayAMTOPHH 000PYI0BaHbI poekTopamu. HoyTOyk.

[lepeyenp HCIOMB3yEMOro JHMIEH3HOHHOTO MpOrpaMMHOro obecnedenus: MS Windows, MS
PowerPoint. /

PaGouyto nporpammy cocraBuia
nouent kapenpel T® u KM, k.1.H. JI.B. Kapronosa

Penensent
Hauaneauk no npoussoactey OO0 «HITO "HuJlutTex"» @/- E.B. Beabmucona

g M/
I[Iporpamma paccmoTpeHa u 0100peHa Ha 3acenanuu kadeapsl T u K

[porokom Ne or_7.©C  2019rona /
3asenytomuii kapenpoit T® u KM %A Keunn

PaGoyas nmporpamma paccMoTpeHa 1 0J06peHa Ha 3aceJaHiu y4eOHO-MEeTOIHUeCKOi KOMUCCHH
Hanpasienus 27.03.05 «iHHOBaTHKAY
Mpotokon Ne /&  or 707 2019 rona

IIpencenarens komuccHu ¢~/  B.B. Mopo3os



Pabouast mporpamMmma ogoOpeHa Ha

JIMCT IIEPEYTBEPXJIEHUSA
PABOUYEM ITPOI'PAMMBI JUCHUTIIUHBI

[Tpotokon 3acenanust kadeapn Ne

y4eOHBIN T

3aBenyrommii kadeapoit TO u KM

PaGouas nmporpamma ogoOpena Ha

[Tpotokon 3acenanus kaheaps Ne

3asenyronuit kadeapoit T® u KM

Pabouast mporpamma o100peHa Ha

[Tporoxoi 3acenanus kapeapsl No

3asenyroumii kadeapoit TO u KM

Pabouast mporpamma o1o0peHa Ha

[Iporokon 3acenanus kadpeapsr Ne

oT rozja
y4€OHBIN TOJ
oT rozaa
y4eOHBIN TOJ
oT roga
y4eOHBIN TOJ
oT roaa

3asenyrouwmii kadenpoit TO u KM




JUCT PETUCTPAIIMA U3BMEHEHUI
B pab0o4yI0 MpOrpaMMy AUCIUTLTUHEI
«MATEPUAJIOBEJIEHUE)

o0Opa3oBaTeNbHOM ITporpaMMbl HanpasiieHus: moarotoBku 27.03.05 « HHOBaTHKAa, HAaNPaBIECHHOCTS:
HAUMeHO8aHue (YKazamo yposeHb NOO20MOBKIL)

Howmep BHeceHbI H3MEHEHUS B UaCTH/pa3/IeIibl Ucnonaurens OcHoBaHue
M3MCHCHUS paboueii IporpaMMbl DdUO (HOMEp M JaTa MPOTOKOIA
3acemanus kadenapsr)
1
2
3aB. kadeapoit T® u KM /

ITloonuce QU0



