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1. Heaun, 3a1a4n ¥ NJIaHUPYeMble Pe3yJIbTAThl 00y4eHHs 10 JUCHUIIJIMHE

K 0CHOBHBIM 1eJI5IM OCBOCHHUSI JUCHUILIMHBI «MaTepraioBeIeHne» CIeAy€eT OTHECTH:
- IOJITOTOBKA CTY/IEHTA K JIeATEIbHOCTH B COOTBETCTBHH C KBATM(PUKAIIMOHHON XapaKTEPUCTHKON
10 HAIIPABJICHUIO;
- TIO3HAHUE TPHUPOJIBI M CBOWCTB MAaTEPUANIOB, a TAK)KE METOIOB MX YHNPOUHEHHs JUii Haubosee
3¢ (HEeKTHBHOTO UCTIOJIL30BAHUS B TEXHUKE.

K ocHOBHBIM 3a1a4aM OCBOEHUS AUCLHUILUINHBI «MaTepruaaoBeIeHUE» ClIeyeT OTHECTH:

- U3y4CHHE OCHOBHBIX MOHATHI, TEPMUHOB U OIIPEICIICHUI B 00JIaCTH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX U (YHKIIMOHATBHBIX MaTEPHAIOB (MAapKUPOBKA, CTPYKTYpa, CBOICTBA);

- U3y4EHHE  COCTaBa, CTPYKTYPbl U CBOMCTB COBPEMEHHBIX METAJUIMUECKUX U

HEMETAJUIMYECKUX MaTepUAIIOB;

- OCBOCHHE OCHOB TEPMUYECKOM, XUMUKO-TEPMHUYECKON 1 TEPMOMEXaHNIECKOH 00paboTKH;

- OCBOGHHUE BUJIOB Pa3yNPOYHSIONIEH U YIIPOUHSIONIEH 00paboTKH (OT>KHUT, HOpMaTU3allus,
3aKajka, OTIYCK, [IEMEHTAIUs U Jp.);

- u3ydeHue GU3NYECKON CYITHOCTH SBIIEHUH, MPOUCXOMAIINX B MaTepHaliaX B YCIOBHUSX
IIPOU3BOJICTBA U IKCILIyaTALUH;

- OCBOECHHME OCHOBHBIX CBSI3€ld MEXAY CTPOCHHEM MaTepUaloB U UX CBOWCTBaAMHU
(TBEpAOCTHIO, TPOYHOCTHIO, U3HOCOCTOMKOCTBIO, IIIACTUYHOCTBIO U Jp.);

- U3y4eHue 00JacTh MPUMEHEHUS Pa3InYHBIX COBPEMEHHBIX MAaTEPUAIIOB VISl U3TOTOBICHUS
MPOAYKLIUU

OOyuenune 10 jgucuuIUiMHEe «MarepuajgoBeleHUe» HampaBlieHO Ha (HopMUpOBaHHE
y 00YYaronIMXCcsl CIETYIOINUX KOMITIETCHIIU:

Koa v HanMeHOBaHHe KOMIIETEHIIM NuankaTopsl 10CTHKEHUS
KOMIIETEHI[H U
OIIK-5 CrocoOeH ucIojb30BaTh OCHOBHEIC HOIIK-5.1. 3Haer OCHOBHEBIE
3aKOHOMEPHOCTH, JICHCTBYIOIIHE B TIPOIIecce 3aKOHOMEPHOCTH, JIEHCTBYIOIIHE B TMPOIECCEe
W3TOTOBJICHHS] MAITUHOCTPOUTETHHBIX H3TOTOBJICHUS MAaITMHOCTPOUTEITHHBIX
u3zienuii TpedyemMoro KauecTna, 3a/1aHHOTO u3nenuii TpeOdyemMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA TP HAUMEHBIIINX 3aTpaTax KOJIMYECTBA TIPHM HAWMEHBIIUX 3aTpaTrax
OOIIECTBEHHOTO TPy 0OIIECTBEHHOTO TPYAa
NOIIK-5.2. Wcnonp3yer OCHOBHBIE
3aKOHOMEPHOCTH, JNEHCTBYIOIIHE B TPOIECCEe
M3TOTOBJICHUS MAaIIMHOCTPOUTETHHBIX

u3nienuii  TpedyeMoro KadecTtBa, 3aJlaHHOTO
KOJIMYECTBA TIPM HAMMEHBIIMX 3aTpaTax
00IIeCTBEHHOTO TPY/1a

HOIIK-5.3. Bmageer HaBBIKAMH
W3TOTOBJICHHS MAaITHHOCTPOUTETBHBIX
u3genuil  TpeOyeMoro KavecTBa, 3aJaHHOTO
KOJIMYECTBA TP HAUMEHBIIUX 3arparax
00IIeCTBEHHOT' 0 TpyJa

2. MecTo IMCHHUILIMHBI B CTPYKTYpe 00pa30BaTeibHOI NPOrpaMMbl

JucuuruimHa «MaTtepuanoBeieHue» OTHOCUTCS K y4eOHBIM AMCLUUIUIMHAM 00s3aTelbHOM YacTu
6moka bl «/luctmmiamael W Moxynau»  oOpaszoBarenbHOW — mporpammbl  «KomrmbioTepHOe



NPOEKTUPOBaHWE OOOpPYIOBaHUS U TPoU3BOACTB» HampasieHus 15.03.05 Koncrpykropcko-
TEXHOJIOTUYECKOE 00eCleueHue MAITMHOCTPOUTENBHBIX MPOU3BOICTB, KBaTH(UKaUs (CTETEHb) —
Oakamagp.
OcBoenne nucHUILIMHBL «MaTepuajloBeieHue» B 3-M ceMecTpe HeoOXOAMMO JJIs HOCIETYIOLEro
OCBOEHHUA AUCHUIINH «KOHCTPYKTOPCKO-TEXHOJIOIMUECKOe 0OecredeHre MPOEeKTUPOBAaHUE MAIINH
otpacin», «KOHCTPYKTOPCKO-TEXHOJIIOTHIECKOE 00ECIIeYeHNE TPOSKTUPOBAHKE allllapaToB OTPACIN

».

3. CTpykTypa M coep:KaHue JUCHUUIIMHBI

OO61mast Tpy10€MKOCTh JUCHUIUIMHBI COCTAaBIIAET 3 3aueTHBIX eauHuilsl (108 uaca).

3.1  Buabl yueOHOii paGoThI M TPYA0EMKOCTH

3.1.1. Ounas dopma oOydeHus

Ne . KouunuecTBo CemecTpbl
Bup yueOHoii paboTsl
n/n 4acoB 3
1 | AyauTopHble 3aHATUS 36 36
B ToMm uucne:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/mpaKTHUECKUE 3aHATHS
1.3 | JIaGopaTopHbIe 3aHITHS 18 18
2 | CamocTosiTeibHAsI paGoTa 72 72
B ToM uucne:
2.1 | [loaroroBka k 1a00paTOPHBIM pabOTaM
3 | IIpoMexKyTOUHASI aTTECTAIUSI
3auer/mud.3auer/7K3aMeH IK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTuyeckni VIaH U3YYeHU ST TUCHUIITHHBI
3.2.1. Oynas ¢opma oOydeHust
TpyroemkocTs, yac
AynuTopHas pabora
q aMocT
Ne Paznesnbl/TeMbl emuHap | o
w/n AMCLMIIHHEL cxue/ | 200DaT| DaKTH | osTel
cero | exim OpHBIE | UecKasi | bHasl
MPaKTUY
u 3aHATH | TOArOT | padoT
€CcKHe
s OBKa a
3aHSATH
1.1 | BroxHas yactpb 12 2 2 9




1.2 | .®usuxo-MexaHHUYECKHUE CBOICTBA 12 2 2 9
MatepuaiioB. CTpoeHHE MaTepralioB

1.3 | Teopwus criaBoB 12 2 2 9

1.4 | Haknen u pekpucCTa/UIH3aIUs 12 2 2 9

15 | Tepmuueckas U XUMHKO-TEPMUIECKAs 12 2 2 9
o0OpaboTka

1.6 | KoHCTpyKIIMOHHBIC u 12 2 2 9
WHCTPYMEHTAJIbHBIC MaTEPHAITBI

1.7 | LiBeTHBIC METAJUIBI U CILJIABBI 12 2 2 9

1.8 | Komno3unuoHnHble MaTepHaIbl 12 2 2 9

1.9 | Hanomarepuansl 12 2 2 9

Hroro | 108 18 18 72

3.3  Conep:xkaHue TUCIUILTHHBI
Tema 1.Beoonas wacme
3HaveHHe W 3a7a4Md Kypca MarepuaioBeneHue. Poib MarepuansoB B COBPEMEHHOU TEXHHKE.
Kputepun ouenku u BbiOOpa MaTepuanoB. PaboThl OTEYECTBEHHBIX M COBPEMEHHBIX YYEHBIX B
obyacTu MatepuaioBecHNs. MaTepuaioBeICHHE, KaK HayKa, U3yJaroliasi CBOMCTBA MaTepHaIOB B
CBSI3U C MX COCTAaBOM U cTpoeHueM. Kiaccudukaims marepuaios.

Tema 2. Duszuko-mexanuueckue ceolicmea mamepuanos. Cmpoenue mamepuanoe

OcHOBHBIE TIOHATHA O CBOWCTBAaX MarepualoB. TBepAOCTb, MEXaHUYECKHUE CBOMCTBA,
onpeesieMble P CTATUYECKOM PACTSHKEHUH, YapHas BA3KOCTh. SIBICHHE XJIaJHOJIOMKOCTH.
YcTanocTs MaTepUanos, IPeAesl BHIHOCIUBOCTH. MI3HOCOCTOMKOCTD. XPYIIKOE U BSI3KOE Pa3pylLICHHUE.
Pabota 3apoxaeHus 1 pacrpocTpaHeHHs TpeUIHHbL. [IoHATHE 0 KOHCTPYKIIMOHHON TPOYHOCTH.

Tunsl cBs3ell B TBEpIAbIX Tejdax. MeTajuIMUECKUH THUII CBS3U. ATOMHO-KPUCTAJNINYECKOE
CTPOEHHE METAJUIOB. THIbI KPUCTAJUIMYECKHUX PEIIETOK, HUX XapaKTEepUCTUKH (mapamerp,
KOOP/AMHAIIMOHHOE YHCIO, IJIOTHOCTh YMAKOBKH), W30TPOIUS, aHU30TPOIHUsS, KBA3UU3OTPOIIUS.
ToueuHble, NTUHEHHBIE U MOBEPXHOCTHBIE N€(EKTHI, CTPOCHHE pEalbHBIX METAUIOB U CILJIaBOB
(BakaHcuU, AMCIOKALMH, OJOKM MO3auKH, TpaHuLIbl 3epHa). TeopeTnueckas u peajabHas MPOYHOCTb
METaJJIOB, BIUsHUE AedekToB. [IyTH MoBBIIIEHNS TPOUHOCTH METAILIOB.

Kpucrannuzanus MeTanioB nepBuyHasi ¥ BTopuyHas. TepMoauHaMHU4ecKre OCHOBBI (Pa3oBBIX
npeBpatieHnil. Kpupble oxnaxx1eHus, CTENEeHb NepeoXIaKIeHHs], (aKTOphl, BIUSIONIME HA IPOLECC
KPUCTAIUIM3ALUH, CBSI3b MEXKIY CTEIEHBIO MEPEOXIIAXKACHN, YACIOM LEHTPOB KPUCTAUIM3ALUU U
CKOPOCTBIO pOCTa KpucTaioB. Bemnumna 3epHa. MoauduuupoBaHue >KUIKOrO MeTalia.
[TomumopdHbIe npeBpalieHus.

Tema 3.Teopusa cnnasos

[TonsiTust o craBax. OnpeneneHre TEPMUHOB: CILJIaB, CHCTEMa, KOMIIOHEHT, ¢aza. TBepble
pacTBOpbI, MEXAHUYECKUE CMECH, XMMUUYECKHE COEAMHEHUs. J(huarpamMMbl COCTOSIHUSL JBOMHBIX
CIUTAaBOB, METOJIbI MX TOCTpOeHHUs. JlmarpamMma COCTOSHHMSI TPU TIOJTHOW HEPacTBOPUMOCTH
KOMIIOHEHTOB B TBEPJAOM COCTOSIHUHM, C OIPAaHUYEHHON OJHOCTOPOHHEW pPacTBOPUMOCTHIO.
Ompenenenne XUMAYECKOTO cOCTaBa (pa3 Mpu UCMOJIB30BAHNH MPaBHiia KOHIIEHTpanui. /[luarpaMmma
COCTOSIHMSI C TIOJTHOM PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSIHUU. JleHApUTHAS TUKBALIMS
B TBepJbIX pacTBopax. [IpaBuio da3. Jlmarpamma COCTOSIHUSI CHCTEM C MPEBPAIICHUEM B TBEPIAOM
COCTOSIHMM (YaCTHYHBI M TOJMHBIA pacmajl OTPaHMYEeHHOTO TBEPIOTO PACTBOPA, IBTEKTOMIHOE
npeBpauieHue). CBs3b MEXAYy CTPYKTYpOH CIlIaBa, OMpENENsIeMON 0 JuarpaMMe COCTOSHHS U
CBOMCTBaM cIiiaBa. JluarpaMma COCTOSIHUS KENEe30-LIEeMEHTUT. XapaKTEPUCTUKHA KOMIIOHEHTOB.




CTpyKTypHBIE COCTaBIISAIOMINE U (Da3bl HA AUATPAMME JKeTe30-IIeMeHTUT. CYIITHOCTh IBTEKTHIECKOTO
U 3BTEKIOUJHOro mpeBpamieHuil. [IpumeHenue mpaBwia KOHIEHTpauui u mnpaBwia (a3 Ha
uarpamMmme JKene30-1EeMEHTHT.

BnusiHue yrieposa u MOCTOSIHHBIX NMpUMecel Ha cBoMcTBa crainu. Kinaccudukanus craiei mo
croco0y MpoOM3BOACTBA, HA3HAYCHHUIO M KauecTBY. MapKupoBKa YriaepoAuCThIX cranei. JIlucroBeie
CTaJM IS XOJOAHOM IITAMIIOBKM, aBTOHOMHBIE cTanu. OCHOBHBIE TEXHHUYECKHE TPeOOBAaHHUS IO
T'OCT puga cranei.

Uyrynsl ¢ rpaduTOM, IOJIOBHHYATHIE M Oerble. BiusHHE CKOpOCTH OXJIAXICHHS U
XMMHUYECKOTO COCTaBa 4yryHa Ha CTpykTypy. OtOen uyryHoB. CTpyKTypa, CBOicTBa, 00jacTu
MPUMEHEHUSI U METOJbl MOJYyYEHUSI CEpPhIX, KOBKHUX U BBICOKONPOYHBIX YYryHOB. MapKupoBka
YYT'YHOB.

Tema 4.Haknén u pekpucmanausayus

Bnusaue mmactuueckoi negopManuu Ha CTPYKTYPY M CBOMCTBa MeTauioB. MexaHU3M
IJIACTUYECKON JedopManud  MOHO- U TOJHUKPUCTAUIOB. Pa3MHOXeHUE [UCIOKauuid Mpu
miacTuyeckou aedopmarnmu. Hakinén 1poOrto, 00padoTka ponukamu. [IppMeHeHre moBepXHOCTHOTO
Hakiena B MamuHocTpoeHuu. Bosspar, mnonuronusauusa. [lepBuunas u coOuparenabHas
pexpucTaum3anys. XonoaHas u ropsdas aedopmanms. TepmoMexanndeckas 00padoTka.

Tema 5. Tepmuueckasn u Xumuko-mepmuyeckas oopabomka

Teopus mepmuueckoit 0opabomxu

Buapl Tepmuueckoit o6pabotku craneil. [IpeBpamienuss npu HarpeBe craiu. Poct 3epHa
ayCTEHMTA, HACJIEACTBEHHOE U ICUCTBUTENBHOE 3¢pHO B cTanu. Ileperpes u nepexor. IIpeBpamenne
ayCTeHUTa IIpU HENPEpPBIBHOM OXJaXJAeHuu. JluarpamMma HW30TEPMUYECKOrO IPEBPALICHUS
aycreHuta. IlepnutHoe mnpeBpamieHne. MapTEeHCUTHOE MPEBpPALIEHHUE U €ro OCOOEHHOCTH.
IIpeBpamienue npu OTIycKe, CTPYKTypa U CBOMCTBA CTaIM MpHU OTIycKe. OTIIyCKHas XpPYIKOCTb | 1
II pona.

[TpokanuBaeMOCTh M 3aKalIMBAEMOCTh CTaJH, (PAKTOPbHI BIHUAIOLIME HA MPOKAIMBAEMOCTb:
BIIUSIHUE JIETUPYIOLIUX OJJIEMEHTOB, pa3Mepa 3epHa ayCTEHUTa, HEPACTBOPUMBIX KapOHIOB H
BKJIFOUEHUI. MeToaMKa OnpeIelIeHus] KpUTUYECKOTO JUaMeTpa o JuarpaMmme NpoKaJIuBaeMOCTH.

Texuonozus mepmuyecko 0opabomxku

OO0mias xapakTepucTUKa MPOIEecCOB TepMudeckoit oOpadbotku. Omxur | pomga 6e3 dazoBoii
MepeKpucTain3anui. PeXuM oTKHUra peKpUCTAIITU3AIUH.

Omxur Il pona ¢ $ha3oBoil mepekpUCTALIU3ANMEH: A YIydlIeH!us: 00padaThIBAEMOCTH, JIJIst
n3Menpuenus 3epHa. Chepouauzaius, OTKUT — TOMOTCHHU3AIUS, HOPMalU3allus.
N3oTepMuyecKuii OTHKHT.

3akanka cranu. OCHOBHBIE MapaMmeTphl Ipollecca: TemrepaTypa HarpeBa, AJIUTEIbHOCTD
HarpeBa, CKOPOCTh oxJiaxieHuss. OCHOBHBIC TPEOOBAHUS K 3aKAJIOYHBIM cpeaM. MeTo bl 3aKalKu:
mpocTasi, MpepbIBUCTAs!, CTyNeHYaras u usorepmuueckas. JledekTsl 3aKaiku: 00pa3oBaHue TPEUIH,
nedopMarysi, OKHCICHUE H 00€3yTIIepOKUBAHUE TIOBEPXHOCTH, METOJIBI OOPHOBI ¢ HUMHU.

OcHOBHBIE TIapaMeTpbl MPOIECCOB OTMYCKa YTIEPOAUCTBHIX M JIETUPOBAHHBIX CTaJei.
OO6paboTka xonoaoM. BriusiHie 3aKaiky U OTIyCKa HA MEXaHUYECKUE CBOMCTBA CTAH. Y TyUIlICHHE
CTaJIH.

[ToBepxHOCTHAs 3aKaKa, BUABI U 001aCTH IPUMEHEHHUS.

Xumuko-mepmuueckas oopabomka
O®u3nyecKkue OCHOBBI XHUMHKO-TEPMHYECKOH 0O0paOOTKH, TMOHATHE O KodduuueHTe
mipdy3un. llemeHTanus, peXUMbl HACBILEHUS W TOCIEAYIOIMIMX TEePMUYECKOH 0O0paboTKU
YTIEPOAMCTHIX U JIETUPOBAaHHBIX CTallel, BUJBI ITpoliecca, o0nacTu npuMeHeHus. Hutporiemenranus,



BUJBI TIpOIECCa, PEeKUMBI, o0jacTu mpuMmeHeHHs. llpumeHeHue aTmocdep ¢ aBTOMATUYECKHM
peryaupoBaHueM NOTEHIMANIA YTIepoa JJIs MPOLEecca HEMEHTAUN U HUTPOLIEMEHTALNH.
AzotupoBanue ctanu. CTtamu A a30THPOBAHUS, PEXHMbBI MX TEPMUYECKOH 00paboTKH,
obmacT mpuMeHeHUs mpouecca. Ilpormecc HU3KOTEMIIEpaTypHOrO Ta30BOTO W HKHUIKOTO
a30THPOBAHUS, UX OCOOCHHOCTH U 00JaCTU MPUMEHEHUS.
Hogsie MeTo161 XUMUKO-TEpMUYECcKOil 00padoTku. JlazepHoe nerupoBanue

Tema 6.K0Hcmpyl<uuormble U UHCMpyMeHmaibHble Mamepuaibl

Koncmpyxyuonnvie necupoeannvie cmanu ooue2o Ha3HAUEHUS.

®a3bl, 00pa3zyeMble JETUPYIOIIMMHU JIEMEHTAMU B CTANISIX. BiausHue erupyrommx 371eMeHTOB
Ha [OJUMOpP(U3M XKeJie3a, Ha CBOWCTBa (heppuTa U ayCTeHUTA. BiusHue Jerupyromux 3J1€MEeHTOB Ha
KMHETUKY H30TEPMUYECKOTO IPEBpAIICHUS ayCTEHWUTA. BiusHuE Nerupyroumux 3J€MEHTOB Ha
MapTEHCUTHOE IPEBPAICHUE U MPEBpAIlCHNE NIPU OTIyCKe. OCHOBBI PAllMOHAIBHOTO JIETUPOBAHUS
CTAIM W POJb OTICIBHBIX JIETUPYIOMUX 3JeMeHTOB. OCOOCHHOCTH TEpPMHYECKOH 00paboTku
JIETUPOBAHHBIX CTAJICH.

Knaccugukainus jerupoBaHHBIX CTajed MO CTPYKType B HOPMaJUM30BAaHHOM COCTOSHUM
(nnarpamma ['mife). MapkupoBKa JIETMPOBaHHBIX CTallel, UX NPEUMYIIECTBA IO CPABHEHUIO C
yrnepoaucteiMu. JledekTsl JierupoBaHHBIX cTaned (mudepHbil Hu3710M, (DIOKEHBI, OTIYCKHAs
XpynkocTb). OCHOBHbIE TPEOOBAaHNUS K JIETUPOBAHHBIM KOHCTPYKIIMOHHBIM cTaisiM 1o I'OCT.

HHcmpyMeHmaﬂbele mamepudiiobl

I/IHCTPYMGHTEL]H)HI)IG YJIICPOAUCTBIC U JICTUPOBAHHLIC CTAJIW JIA PCXKYHIECro MHCTPYMCECHTA,
COCTaB, MapKHPOBKa, TepMHUYECKast 00pabOoTKa U 00JaCTH IPUMEHEHHUSL.

bricTpopexyias craib, cocTaB, CBOWCTBA. PexxuMbl Tepmuueckoit 00paboTku, obnactu
npuMeHeHus. OcHoBHbIe TpeOoBanus o ['OCT k cTansam it pesKyLero HHCTPyMEHTA.

HITamnoBele cTaju JUid XOJOJHOrO U ropsyero aegopmupoBanus cranu. Cramum Juis
U3MEPUTEIIBHOIO UHCTPYMEHTA.

TBepI[BIC IMOPOIIKOBEIC CINIABBI AJI pEXYIICTO HHCTPYMCHTA.

Kepamuka. CBepXTBep/ble MaTepUabl.

Cmanu u cnaagvl ¢ 0cobbIMU CEOUICMBAMU

Bricokonpounsle cranmi. MapTEeHCHTHO-CTApEroIne KOHCTPYKIIMOHHBIE CTalld, MX COCTaB,
peXUMBI 00paOOTKU U 006J1aCTH IPUMEHEHHUS.

CnnaBel ¢ 0000 BBICOKOH M3HOCOCTOMKOCTBIO, COCTaB, MAPKHUPOBKA, TepMUUEcKasi 00paboTka
1 00J1IaCTH IPUMEHEHHUS.

HepyxaBeromuye XpoOMHUCTBIE U XPOMOHHKEIIEBBIE CTaJM, COCTaB, MAPKUPOBKA, TEPMHUYECKAs
00paboTka 1 06JaCTH TPUMEHEHHUS.

Kaponpounsie cranu u criaBbl. OCOOCHHOCTH MOBENICHUS CTAJIA MPU Harpy3kax B 00J1acTu
BBICOKUX TEMIIEpaTyp, Mpeaen JIUTEIbHON MPOYHOCTH, MpeAen Moi3ydecTd. THUIoBbIE CIUIABBI,
COCTaB, CTPYKTypa, TepMOOOpabOoTKa, CBOMCTBA M 00JIACTH MPUMEHEHHS.

CrnaBel ¢ 3aJaHHBIMH (DU3WYECKHMH CBOWCTBAMH. MAarHUTOMSTKHE W MarHHTOTBEP/bIC
CILJIaBBI.

Tema 7.1{semnvie memaivl U CNIABHL
Menp u ee cBoiictBa. JlaTyHu, OpOH3bI OJIOBIHHUCTBIE, KPEMHHUCTBIE, ATIOMUHUEBHIE,
OepHUIOBBIE; COCTaB, 00siacTH npuMeHeHus. CriaBel CBUHLA U 0J0Ba. baGOWUTHI, CBUHIIOBHCTHIE
OpOH3bI, ATIOMUHHEBbIE MOJUIMITHUKOBBIE CIUJIaBbl JUIsl JBUTATeleil BHYTPEHHEro CropaHwus,
TPUMETAJUINYECKUE TIOIIUITHUKN. ATTIOMUHUI U €ro cBOMCTBa. JINTelHbIE aTFOMMHUEBBIE CILIABBI,



o0yacTu mpuUMeHeHus. J[IopafoMIH, COCTaB, PeXUM TEPMUIECKONH 00pabOTKH, CBOHCTBA, 00JIACTH
MIPUMCHCHHSL.

MaruueBble TUTCHHBIE U e OPMUPYEMBIE CIUIaBBI, 00JIaCTH TPUMEHEHUS.

TuTan U ero CIuIaBbl, COCTaB, CBOWCTBA M 00JIACTH IPUMEHEHUS.

Tema 8. Komnosuyuonnvie mamepuaol

Knaccugukanus KOMIO3MLMOHHBIX MaTepualoB. PacnpeneneHue HanpsKeHUH Mexay
MaTpulel U HanosHuTesneM. Cxemel apmupoBanus. Kputuueckas [uirHa BojgokHa. OCHOBBI pacuera
CBOMCTB KOMITIO3ULINOHHBIX MATEPHAJIOB.

Komnozursl ¢ MeTaiminuecko Matpuiel. JlucrnepcHo-ynpOYHEHHbIE KOMIIO3UIIMOHHBIE
MaTepHalibl, 0COOEHHOCTH MeXaHU3Ma YIpouHeHUs. [lucrepcHO-ynpOYHEHHbIE KOMIIO3UTHI HA
OCHOBE JIIOMMHMIO, HUKEJIS U IPYTUX METaJIOB.

BonokHHCTBIE KOMITIO3ULIMOHHBIE MAaTEpUAibl HA AIFOMUHUEBON U HUKEIIEBOM MaTpULAX.

KoMIo3uTs! ¢ HanpaBiIeHHON KPUCTAILIN3ALUEN YBTEKTHUK.

[TopomikoBble ~ KOMIIO3UIIMOHHBIE ~ MaTepuajibl  (KepMeTbl)  aHTUQPUKLIHMOHHOTO U
(GpUKIMOHHOTO Ha3HaYeHUs. DUIBTPHI.

Komnosuts! ¢ nonumepHoi marpuueil. IlonumepHas marpuna KOMIO3UILMOHHBIX
MmatepuaiioB. deHonpopmanbaeruaHas, SMOKCHIHAS U KPEMHUHOpraHMIecKasi MaTpuia
KOMITO3ULIMOHHBIX MaTEPHUAJIOB.

OcobeHHoCTH (PU3UKO - MEXaHUYECKOT0 MTOBEIeHUs oJIuMepoB. OpraHuyeckue,
3JIEMEHTOOPTaHUYECKUE U HEOPraHMUECKHUE MTOJIUMEPBI.

BosloKHUCTBIE KOMITO3UIIMOHHBIE MaTepUallbl Ha MOJIMMEPHON MaTpuue (KapOOBOJIOKHUTSI,
OOPOBOJIOKHHTEI, OPTaHOBOJIOKHHTHI).

KoMmnosunuoHHbsle MaTeprasbl Ha NOJUMEPHONM MATpHUIE € IMOPOLIKOBBIM HAaIOJIHUTEIEM
(mmactMaccsl).

Ponb nopomKoBbIX (TEXHUYECKUH YTaepoa U p.) U BOJIOKHUCTBIX (KOPJ1) HAllOJIHUTENEH.

KoMIo3uTsl ¢ KepaMUUYECKOM U CTEKIITHHOM MaTPULIEH.

[TprMeHeHrne KOMITO3UIIMOHHBIX MaTepHaioB B aBToMobuectpoeHnn. Kopnyc u neranu
Ky3o0Ba. J/letanu ra3o0TypOMHHBIX ABUraTenei. AHTU(GPUKINOHHBIE eTaid. OPUKIMOHHbIE AETAIH.
Tpynoemkue aeranu nBUraTels U X040BOM 4acTu. PeMOHTHBIE KOMITO3UTHL. [lepcriekTuBsl
MIPUMEHEHHSI KOMIIO3UTOB B aBTOCTPOECHUH.

Tema 9.Hanomamepuanwvi

OOmast xapaktepucTuka. ['eomerpuueckue mnapameTpbl HaHodacTHll. Mcrtopuueckue
npennockuiky. KommongHas XuMusl Kak MpapoAWTelb HAHOTEXHOJNOrMH. V3MmenpyeHHe YacTHIl.
Crenens gucnepcHoctu. Kputnyeckuili nnaMeTp HaHOYACTHL.

JucnepraiiioHHBIN CIOCO0 MOTy4YeHUs JUCTIEPCHBIX YacTUIl BemecTBa. KoHaeHcamOHHBIM
Croco0 TMOJY4eHHUs AMCIEPCHBIX YacTHIl BellecTBa. TepMHMHBI «CBEPXY-BHU3» M «CHHU3Y-BBEPX).
Hanoo0bexThl cemeiicTBa QysiepeHoB. Dupodysmiepensl. Hanotpy6ku. I'paden. ActpaiieHsl.

TexHuueckoe mnpuMeHeHHe HaHopa3MepHbIXx uyacTull. CopOeHTsl. CeHcopbl. [lneHkw.
Omutrrepbl. CBEpXIPOBOJHUKM. XHMHYECKHME CBOMCTBA HAHOYACTUL. MalIMHOCTPOUTEIBLHOE
IIPUMEHEHNE HaHOUYacTHLl. MeauIMHCKOe TpUMEHEHNEe HaHoyacThll. HaHoanekTpoHukKa.

Texnuko-7KoOHOMUUECKUI 6b100p MAMEPUAIA U MEXHOTIO2UU €20 YNPOUHEHUA
OCHOBBI pallMOHATILHOTO BEIOOpA MaTepHalia U MeTojia ynpouyHeHus. [[pudunHbl CHYIKEHUS
pabOTOCIOCOOHOCTH MaTepHaa: yCTaIOCTHOE pa3pyLIeHNe, XPYIIKOe pa3pyleHue, GPUKIIMOHHBIN
U3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAs yCTAIOCTb, (PPETTHUHT — KOPPO3HUs, CXBAThIBAHHE U
3ae/laHuE MOBEPXHOCTEN TpeHus. MaTepuasbl U METOAbl UX YIPOUYHEHHUS IPU Pa3IMUHbIX BUIAX
Harpy3Ku JeTaJIen.
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3.4  TemaTuka ceMHHAPCKHX/MPAKTHYECKHX U J1a00PATOPHBIX 3aHATHI

3.4.1. JIaGopaTopHble 3aHATUS

MakpoCTpyKTypHBI aHAIU3
MUKpOCTPYKTYPHBIN aHAJIU3 CTAIU
Yranepoauctsle cranu

UyryHsl

3akajika U OTIIyCK

JlerupoBaHHBIE CTAIN

ok~ wdE

3.5 Temaruka KypcoOBbIX MPOEKTOB (KYPCOBBIX padoT)
He npenycmoTtpeno

4, Y4eOHO-MeTOAMYECKOE U HHPOPMAIIMOHHOE 00ecTedeHue

41  HopmatuBHblie 1oKyMeHTbI U OCTbI
He niperycMoTpeno

4.2  OcHoOBHas TUTEpaTypa

1. MaTtepuanoseneHune B MalIMHOCTPOEHWN : y4ebHMK ans By3os / A. M. Apackun, HO. E. Cenos,
A. K. OHeruHa, B. H. Knumos. — 2-e u3a., ucnp. n gon. — Mockea : M3gatenscteo KOpanT,
2026. — 459 c. — (Bbicwee obpasoaHune). — ISBN 978-5-534-18405-1. — TekcT :
anekTpoHHbIn // ObpasoeaTenbHas nnatdopma KOpant [canT]. — URL: https://biblio-
online.ru/bcode/600364.

4.3  [lonoJHHUTeIbHAS JIUTEPATYpa

1. Jluxaues, B. I. MatepuanoBegeHue : yuebHuk ans By3os / B. I. Jlnxaues,
C. T. bapaHos, A. A. KyabmuH. — Mocksa : N3gaTtenbctBo FOpanTt, 2026. — 165 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-19718-1. — TekcT : aneKkTpoHHbIn // ObpasoBaTenbHas
nnatdopma KOpawnt [canT]. — URL: https://biblio-online.ru/bcode/590343

44  DaekTpoHHBbIE 00pa3oBaTebHbIE PeCYPChl
DO0P He pazpabomarn


https://biblio-online.ru/bcode/600364
https://biblio-online.ru/bcode/600364
https://biblio-online.ru/bcode/590343
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45 JlumeH3MOHHOe W  CBOOOJHO  pacHpOCTpPaHseMoe  TNPOrpaMMHOe

ol0ecrieuenune
He npexycmorpeno

4.6 CoBpeMeHHbIe MpodeccHOHAIbHBIE 0a3bl JaHHBIX U MHGOPMAIMOHHbIE
CMPaBOYHbIE CHCTEMbI
NHTepHeT-pecypcebl BKIIIOUAIOT y4€OHO-METOIUYECKUE MAaTEPUaJIbl B 3JIEKTPOHHOM BUJIE,
npeAcTaBieHHbIe Ha caite MockoBckoro Ilomurexa B pasgene «bubOimoreka. DIEKTpOHHBIC
pecypee»
http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3nbie yueOHO-METOIMYECKUE U MH(OPMAIIMOHHBIE MATEPUAIIBI MPEICTABIICHBI HA CaliTaX:
http://mospolytech.ru/index.php?id=308
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_- materialovedenie.zip

S. MarepuaibHO-TEXHH4YECKOE o0ecredeHne

Howmep ObopynoBanue
ayJIUTOPHH
1313 TBepaomep Poxsesia TP 5006 (11mT.)
[IpoexTop + 3kpan
Mukpockorn MUM-7 (9 mir.)
1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mir.
Teepaomep Poxsesnaa TP 5006 (1 mit.)
Muxpotepaomep [IMT-3M (2 mT.)
Jlyna bpunenns — 6 .
Muxkpockon AJIbTAMMU (4 wir.)
1308 Muxkpotsepaomep [IMT-3M (1 mir.)
[Ipecc mst 3anpeccoBKU 00pasioB

1309 NEXSYS ImageExpert™ Sample 2 [TporpaMma st KaueCTBEHHOTO aHAIH3a
n300pakeHUH CTPYKTYP METO/IOM CPAaBHEHUS C ITATOHHBIMU IIKAIAMH
Muxkpockon Axiovert 40MAT — 1 .

1316 Muxkpockon AJIbTAMMU (1 wir.)



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.mail.ru/cgi-bin/link?check=1&refresh=1&cnf=c6f265&url=http%3A%2F%2Fmospolytech.ru%2Findex.php%3Fid%3D308&msgid=14927738140000000903%3B0%2C1&x-email=mami-davidenko%40mail.ru
http://materiall.ru/
http://supermetalloved.narod.ru/l2.pdf
http://metall-2006.narod.ru/metall_slaid_lekcia.html
http://www.zodchii.ws/downloads/zodchii/himiya/arzamasov_-_materialovedenie.zip
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Mukpockormr MUM-7 (1 mT.)

Teepaomep Cymnep- Poksemn TKC-1M

[IpoekTop

1307 Onextponeds (Habeprepm 1280°) — 1 mT.
Onexrponeds (Crosr 1100°) — 2 mr.

Onexrporneysb ([TK-PK-10/12 1280°) —1mrT.
Teepnomep «bpunemwiby Th5004 — 2 .
Teepaomep Poxsenna TP 5006 — 1 mr.

[Teur mydenpHas [IM-10 — 2 mir.

[MonupoBanbHbIi cranok StruersTegraPol- 11 - 1 .
OtpesHoii ctanok StruersLaboton — 3 -1 .
YcTanoBKa JUIst TOPIIEBOM 3aKaIKU

YcranoBka juis aaekTporpasinenus Struers Lectro Pol -5. (1 mrt.)
OtpesHoit ctanok (1 mT.)

YcraHoBKa 11 3anpeccoBku 00pa3uoB (1 miT.)
BonbtmeTp — 4 mT.

doroanexrpuueckuii konopumerp KF-77
[THeBMaTHueckuii NUTM(OBATBHO-OIUPOBAIBHBIN cTaHOK P-20FS-1-R5
1318 tanreHuupKyap — 15 mt.

[Ipecc ns 3anpeccoBku 00pa3LoB

Jlyna bpunenns — 1.

Muxkpomerp — 2 wT.

Teepnomep TP 5006-M — 1.

Tsepnomep TP5006-02 — 1.

Muxkpotsepaomep [IMT-3M — 1 .

Tsepnomep TK — 1.

Muxkpockon Metam-PB1 .

6. MeTtoanueckue peKoOMeHIAIUU

6.1 Meroanyeckue peKOMeHIALMN ISl PenoaBaTeis M0 OPraHu3alun
o0yueHust
OCHOBHOE BHIMaHHWE TIPY U3YyUYCHHUH JTUCIHUILUTHHBI « METPOJIOTHS, CTaH1apTH3AIUs U
ceprudukanus» B pasjaeie «MeTpojorus» cleayeT YASHATh HU3YYCHHIO OCHOBHBIX
MOHSATHUH B 00JIACTH METPOJIOTHUH, CBSA3aHHBIX C 00BEKTAMHU U CPEACTBAMH U3MEPCHH,
METPOJIOTHYECKUMH CBONCTBAMH M XapaKTEPUCTUKAMH CPEJICTB U3MEPECHHI; OCHOBAM
obecrieyeHusl €IMHCTBA U3MEPEHUM.

[Ipu wm3yuenun pasgena «CraHmapTH3anus» HEOOXOIUMO  OOECIeYUTh
NMOHMMaHUE CTYJACHTaMH CYIIHOCTH  CTaHJapTH3allid; 3HAHHUE  OCHOBHBIX
HOPMAaTHUBHBIX JJOKYMEHTOB I10 CTaH/IapTU3AIIHH.

[Tpn m3yuenun paznena «CepTudukarusy) OCHOBHOE BHHUMaHHE HEOOXOIUMO
VACNATh OCHOBHBIM TOHSTHUSM B OOJACTH OIEHKH COOTBETCTBHUS, TEPMUHAM U
OTIPENICIICHUAM; Pa3bICHCHUIO OCHOBHBIX IICJICH, TMPUHIMIIOB MW OOBEKTOB

IMMOATBCPKIACHNA COOTBETCTBUA, YCIIOBUAM OCYIHICCTBIICHUSA CCpTI/I(i)I/IKaL[I/II/I.
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TeopeTnueckoe U3yuyeHUEe OCHOBHBIX BOIIPOCOB Pa3/IEIOB IUCHHUIUIHHBI TOJKHO
3aBepIIATHCA MPAKTUYECKOU PabOTOM.

JIjis akTUBU3aMK y4eOHOTO TIpoIecca Py U3YyYeHUH JUCIUTIINHBI 3(PPEKTUBHO
IpUMEHEHUE MPe3EHTAIUI IO Pa3TIUYHBIM TeMaM JISKIHI 1 TaO0opaTOPHBIX padoT.

JInst ipoBeieHUsI 3aHSATUI IO JUCHUTIIMHE UCTIONB3YIOTCS CPEJICTBA O0YUCHUS:

- yueOHuKH, nHGOpMalMOHHBIE pecypchl IHTepHeTa;

- CIIpaBOYHBIC MaTEePHUAIIbl © HOPMATUBHO-TEXHUYECKAs TOKYMEHTALINS;

- METOJMYECKHUE YKa3aHUs JIJISl BHITTOJIHEHUSI 1a00PAaTOPHBIX paboT.

6.2 MeToauueckue yKa3aHusl J1JIsl 00y4aAKIIUXCSI 10 0CBOCHHIO THCIHILTAHBI
CamocTtosiTenbHass paboTa SBISETCS OJHUM U3 BUJOB Y4€OHBIX 3aHsTHH. [lenn

CaMOCTOSATENIbHOM palOThl — TIPAKTUYECKOE YCBOEHHUE CTYJEHTAMH BOIIPOCOB
METPOJIOTUH, CTAHJIAPTU3aUUU M CEepTU(PUKALMU, pPACCMATPUBAEMBIX B IPOIIECCE
U3y4YEHUS JUCLUILINHBL.

AynuropHas camocTosiTelibHass pa0oTa IO JIUCUUIUIMHE BBINOJHSETCS Ha
y4eOHBIX 3aHATHUAX O]l HEMOCPEACTBEHHBIM PYKOBOACTBOM INPENOJABATENS U IO €ro
3aJIaHUIO.

BreaynuTopHas camocTosiTeNbHas padoTa BBITOIHIETCS CTYJEHTOM I10 33JIaHUIO
IpenoaaBaTelis, HO 0€3 €ro HeMmoCPEICTBEHHOIO y4acTus

3agaum caMOCTOATEIbHOM PadoThI CTyACHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSITENILHON Y4EOHOU padoThI;

- OCBOCHHUE CO/ICPKAHUSI TUCHUTUINHBL,

- yriyOsieHre coiepKaHusi 1 0CO3HaHUE OCHOBHBIX MOHSATUIN JUCHUIUIMHBI,

- HUCHOJb30BAaHUE Marepuajna, COOpaHHOIO M TMOJYYEHHOTO B  XOJe
CaMOCTOSITEIIbHBIX 3aHITHH 111 3 (HEKTUBHOM MOATOTOBKH K AP HEepeHITUPOBAHHOMY
3a4eTy U DK3aMEHY.

Buabl BHeayIUTOPHOM CaMOCTOSAITEIbHOH Pa0oThI:

- CAMOCTOATENBHOE N3YYEHHUE OTAEIBHBIX TEM TUCIUIIINHBI;

- MOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K JJAOOPATOPHBIM paboTam;

- BBIIIOJIHEHHE JJOMAIIIHUX 3aJaHHUM 110 3aKPETJICHUIO TEM;

- BBIIIOJHEHHWE [JOMAIlHMX 3aJaHuld 10 PEUIEHUI0 TUIMYHBIX 33434 U
YIOPaKHEHUH;

- cocTaBlieHne W OoQopMIICHUE JTOKJIAJ0B M pedepaToB MO OTACITHLHBIM TeMaM
[IPOrPAMMBI;

- Hay4HO-HCCIIe0BaTENbCKasi paboTa CTY/ICHTOB;


http://pandia.ru/text/category/laboratornie_raboti/
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- Y4aCTHUC B TCMATHUYCCKUX JUCKYCCHUAX, OJIMMIINA1aX.

J11s BBIMOJIHEHUSI JTF0O0TO BUa CAMOCTOSATEIBHON pabOThl HEOOXOUMO MTPOUTH
CJIETYIOIINE ATAlbL:

- OTIpEe/ICTICHHE 1IeJTM CAMOCTOSITENIbHON PadoTHI;

- KOHKpETH3alus [I03HABaTEIbHON 3a]a4H;

- CaMOOLIEHKA TOTOBHOCTHU K CaMOCTOSITENIbHOM padoTe;

- BBIOOD a/IEKBAaTHOI'O c11oco0a JIEHCTBUS, BEAYIIETO K PEIICHUIO 3a/1a4H;

- TJIAHUPOBaHUE pabOThI (CAMOCTOATEIHHON HIIM C IIOMOIIBIO MPEMOJaBaTENs)
HaJl 3aJJaHUEM;

- OCYLIECTBJICHME B MPOILECCE BBIIOJHEHHUS CAMOCTOATEIBHOW pPabOTHI
CaMOKOHTpPOJISl  (MPOMEXKYTOYHOIO U KOHEYHOI0) pe3yJbTaToB paboOThl U
KOPPEKTUPOBKA BBINIOJHEHUS PaOOTHI;

- pediekcus;

- Ipe3eHTanus padoThl.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeTtoabl KOHTPOJIS M OLICHUBAHUSI Pe3yJbTATOB 00y4eHUs

[IpomexxyTouHas aTtTecTarusi oOydaromuxcs B (Gopme 3auéra MpOBOAUTCS IIO
pe3yibTaTaM BBITIOJIHEHHSI BCEX BUIOB yueOHOM paboThI, PETyCMOTPEHHBIX YU€OHBIM
IJIAHOM MO JaHHOM NHUCHUIUIMHE (MOJYJIO), MPU ATOM YUYUTBHIBAKOTCSA PE3YJIbTAThI
TEKYILIETO KOHTPOJS YCIIEBaeMOCTH B TedueHue cemectpa. OIlleHKa CTENeHH
JOCTUKEHUS 00YUYaIOIUMUCS TJIaHUPYEMBIX PE3yJIbTaTOB OOYUYEHUs IO JUCIUILINHE
(MOmyI0) MPOBOJUTCA TMperojaBaTesieM, BEAYIIUM 3aHSATUS 1O JUCHUIUIMHE
(MOYJTI0) METOJIOM DKCIIEPTHOM OlLIEHKHU. [10 uTOraMm npoMeKyTo4HOU aTTecTaluu o
JTUCLIUTUIHE (MOTyITIO) BBICTABIISIETCS OIICHKA
«OTIUYHO/XOPOIIO/YIOBIETBOPUTEIHLHO/HEYTOBIECTBOPUTEIILHO

Bun pabotst ®opma OTUETHOCTH U TEKYIIETO KOHTPOJIS
OdopmiienHble  oTdeThl  (KypHal)  Ja0OpaTOpHBIX  PadoT,
JlaGoparopHble MPEelyCMOTPEHHBIX paboueil MporpaMMoil JUCIHUIUIMHBI C OTMETKON
paboTHI IpernoiaBaTens «OTIUYHO/XOPOIIO/yIOBIETBOPUTEIHHO eciu

BBITNIOJTHEHBI U 0(hOpMIIEHBI BCE pabOTHI.




15

7.2  Illkaja ¥ KPUTEPUHU OLIEHUBAHHUS Pe3yJILTATOB 00y4YeHHs

7.2.1 IlIkana oneHMBAHUA MPAKTHYECKOI PadoThI

[IIxana oneHUBaHUsA

Ormmcanme

OT1iIn4yHO

BrimonHens! Bce BUIIBI yueOHOM paboThl, IPeyCMOTPEHHbBIE YUEeOHBIM
wiaHoM. CTyZIeHT IeMOHCTPHUPYET COOTBETCTBHE 3HAaHWH, yMCHHH,
HAaBBIKOB TPUBEACHHBIM B Ta0iuIax IOKa3arened, omepupyer
NpUOOPETCHHBIMH 3HAaHUSAMH, YMEHUSIMHU, HABBIKAMH, ITPUMEHSET UX B
CUTYalMAX MOBBIIICHHOW CJIOXKHOCTH.

Xopoliiio

Boinonnens! Bce BUIbl yueOHOM paboThl, MPeayCMOTPEHHbIE YUeOHBIM
minaHoM. CTyJIeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHH,
HAaBBIKOB TIPUBEJEHHBIM B Ta0lWIax TMoKa3aTeled, OIepupyer
MPUOOPETEHHBIMHA 3HAHUSMH, YMEHUSMHU, HABBIKAMH, IIPUMCHSICT HX B
CUTYaIUSX MOBBIIICHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYILIEHBI
HE3HAYMUTENIbHbIE  OMMOKH, HETOYHOCTH, 3aTPyJHEHUS  TpH
AHATMTUYECKUX OIEepalusax, MepeHoce 3HAaHUNM U yMEHUN Ha HOBBHIE,
HECTaHJAPTHBIE CUTYallUH.

Y 10BIIETBOPUTENBHO

BoinoniHeHb! Bce BUIbI yueOHOU pabOoThI, IPEyCMOTPEHHBIE YUEOHBIM
IUIAHOM CO 3HAYMTEIbHBIMH OIIMOKAMH.

HeynosnersopurensHo

He BomonHen onuH wiu Ooimee BHIOB  y4eOHOH  paboTHI,
IPEIYCMOTPEHHBIX Yy4eOHbIM IUIaHOM. CTyOeHT JeMOHCTpUpPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IPUBEJACHHBIM B
TaOIMIAaX  IOKa3aTeneil, JONMYyCKalTCs 3HAuYUTeNbHble OLIMOKH,
MpOSABIISAETCS OTCYTCTBHE 3HAHWM, YMEHUW, HaBBIKOB 110 pAIy
MIOKAa3aTeJIeH, CTYyIEHT UCIBITHIBAECT 3HAUYUTEIIbHBIC 3aTPYJHEHUS IPU
ONEPUPOBAHUHU 3HAHUSIMHM M YMEHUSMHU NPU HUX NEPEHOCE Ha HOBBIE
CUTYalHH.

7.3  OueHoYHBbIE CPeACTBA

7.3.1. Tekyumuii KOHTPOJIb
7.3.1.2 Tembl 1a60paTOPHBIX PadoT Mo AUCHHMILINHE «VMaTepuaioBeaeHNe)

Temaruka 1a00paTOPHBIX PabOT U3JIOKEHA B MTyHKTE 3.4.

7.3.2. IIpoMeskyTOUHASI aATTeCTALUS

7.3.2.1. Bonipocsl K 3K3aMeHy MO IHCHHUILINHE «MaTepuasioBeIeHUEe

1. Inarpamma Fe-C. Xapakrepuctuka a3 u CTPYKTypPHBIX COCTABIISIOIINX
2. [lnarpamma Fe-C. Onpenenenue xumudeckoro cocrana (a3 B crase ¢ 4,3 % C npu 1400°C
3. qunarpamma Fe-C. M3meHeHne XUMHUECKOTO cocTaBa (pa3 B mporiecce MepBHYHON M BTOPUIHOM

KpHUCTAJUTU3AUH CcTau 45
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4. Tmarpamma Fe-C. I3MeHeHrne XUMHUECKOTo cocTaBa (pa3 B mporiecce MepBUYHON M BTOPUUYHOM
KpucTaum3anuu ctaiu 30

5. IlonsiTre o craBax. TBep/bIe paCTBOPHI, MEXaHUUECKUE CMECH, XUMUYECKHE COSTMHEHUS

6. JlmarpamMMa cOCTOSHHSI JBOWHBIX CIUIABOB C HEPACTBOPUMBIMH B TBEPAOM COCTOSIHUU
KOMIIOHEHTaMHU

7. lnarpamma Fe-C. M3mMeHeHre XMMIYECKOTo cocTaBa (a3 B mpoIiecce NEPBUYHON U BTOPUIHON
Kpuctaum3auuu crasa ¢ 5 % C

8. [uarpamma Fe-C. M3meHeHne XUMHUECKOTO cocTaBa (pa3 B mporiecce MepBUYHON M BTOPUYHOM
KpUCTaJIIM3aluu cTany Y12

9. Muarpamma Fe-C. Xapakrepuctuka (a3, y4aCTBYIOIIUX B IBTEKTUYECKOM MPEBPALICHUN

10. Anarpamma Fe-C. Onpenenenrne XumMuueckoro coctara (a3 B criase ¢ 5,5 % C npu 1300°C
11. JInarpamma COCTOSIHUSI JBOMHBIX CIIJIAaBOB C OTPAaHUYEHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJOM COCTOSTHHH

12. lmarpamma Fe-C. Onpenenenne xumuueckoro coctara a3 B criase ¢ 4,3 % C npu 1147°C
13. Iunarpamma Fe-C. Onpenenenne xumudeckoro cocrana ¢as cranu Y 12 mpu 1100°C

14. lnarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B cruiase ¢ 0,8 % C mpu 727°C

15. Inarpamma Fe-C. Onpenenenue xumudeckoro cocrasa ¢a3z cranu Y8 mpu 1100°C

16. Inarpamma Fe-C. Onpenenenue xumuueckoro coctana (a3 B ciase ¢ 4 % C mpu 1400°C

17. Iunarpamma Fe-C. MI3MeHeHHEe XUMHUYECKOTO cOcTaBa (a3 B IMPOIecce MEPBUYHON U BTOPUYHOM
KpUCTAJIJIN3aLUU CTaIu Y 8

18. lmarpamma Fe-C. MI3MeHeHHEe XUMHUYECKOTO cOocTaBa (a3 B IMPoIecce MEPBUYHON U BTOPUYHOM
KpucTaynu3anuu cimiasa ¢ 3 % C

19. Inarpamma Fe-C. Onpenenenue xumudyeckoro coctana (a3 B cruiase ¢ 5,5 % C npu 900°C

20. JTmarpamma Fe-C. M3meHeHne XuMHUECKOro coctaBa (a3 B mporiecce MepBHYHON U BTOPUIHOM
KpucTtaum3anuu ciasa ¢ 4,3 % C

21. Nuarpamma Fe-C. Xapakrepucrtrka (a3, y4acTBYIOIINX B 9BTEKTOHTHOM IPEBPAILLICHUN

22. lnarpamma Fe-C. DBTeKTHUYECKOE U IBTEKTOUIHOE MIPEBpaIlleHIE

23. lnarpamma Fe-C. Onpenenenne XuMuaeckoro cocrara ¢as B cruiase ¢ 2,5 % C npu 900°C

24. lnarpamma Fe-C. Onpenenenre xXuMuiyeckoro cocrasa ¢as B cruiase ¢ 2,5 % C npu 1300°C
26. JTuarpamma Fe-C. Onpenenenne xummdaeckoro coctara (a3 B cmiase ¢ 1,5 % C mpu 800° C

27. lnarpamma COCTOSIHUS ABOWHBIX CIJIABOB C HEOTPaHUYSHHON paCTBOPUMOCTHIO KOMITOHEHTOB B
TBEPJIOM COCTOSTHUN

28. OcOoOEHHOCTH IBTEKTUYECKOTO MTPEBpAILEHHs JBOWHBIX CIUIaBOB

29. KpacHOJIOMKOCTBG 1 XJIAJHOJIOMKOCTh cTad. [[pHaiHbI BOSHUKHOBEHUS U CIIOCOOBI yCTpaHEHUS
30. Kpucrannuzanus crnaBos. [IpaBuio ¢a3. [IpaBuio koHIIeHTpaIwii

31. ATOMHO-KpUCTAJUIMYECKOE CTPOSHHE METAUIOB. THIBI KPUCTAJUIMYECKUX PEIIETOK U HX
XapaKTepUCTHKA

32. 3akoHOMepHOCTH  KpuctamM3auuu. CTeneHb  MEpeoXJIAKIEHUs, YUCIO  LIEHTPOB
KpHUCTAJUIN3aLUH, CKOPOCTh POCTA KPUCTAIIIOB. AMOP(HBIE METaJIIbI

33. AennputHas mukBanus. [[praiHbI BOBHUKHOBEHUS U CTIOCOOBI YCTPaHEHHS

34. JlehekThl KPHCTAIIMYECKOTO CTPOCHUS. BIHSHME MIOTHOCTH TUCIOKAIWK HA MPOYHOCTH
MaTepHaioB

35. CTpyKTypHBIE TUarpaMMbl 9yT'YHOB. BiMsHUE CKOpOCTH OXJaXICHHUS W TPaQUTH3UPYIOMIHX
KOMIIOHEHTOB Ha KPUCTAILTH3AIHI0 yyryHa. OToer.

36. Biinsinue creneHu nepeoxaaxIeHus Ha mpoliecc Kpuctamumzanui. CTpoeHue CIuTKa. 30HaIbHas
JTUKBAITHS

37. BousiHue cTeneHy nepeoxJiaxk/IeHus Ha BeIMYUHY 3epHa. MoanuipoBatme

38. OcHOBHBIE BU/IbI XUMUKO-TEPMUUECKOI 00pabOTKH, NX OCOOEHHOCTH

39. CtpoeHue 1 CBOWMCTBA TPOOCTUTA 3aKaJIKa U TPOOCTUTA OTITYCKa

40. MapTeHCUTHOE MPEBpaIleHUE H €r0 OCOOCHHOCTH



