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1. Hean, 3a0aum ¥ IVIaHUPYeMbIe Pe3yJIbTAThI 00y4eHHs 110 AUCHUILIHHE

K 0cHOBHBIM LeJIAIM OCBOCHHUS JUCLMILIMHEI «MarepualoBeicHue» CIIeAyeT OTHECTH:
- IOJITOTOBKA CTYJICHTA K JICATEIIbHOCTH B COOTBETCTBHHU C KBATU()UKATMOHHON XapaKTEPUCTUKON
110 HAIIPABJICHUIO;
- MIO3HAHME TPUPOJAbI U CBOWCTB MaTepHUajoB, a TAKXKE METOJOB HUX YIPOUHEHMs [uld HauOoiee
3¢ (HEeKTUBHOTO UCTIONB30BAHUS B TEXHUKE.

K 0ocHOBHBIM 3a1a4aM OCBOCHMSI IUCLHUIUIMHBI « MaTepruaaoBeIeHUE» CIENyeT OTHECTH:

- U3y4eHHe OCHOBHBIX MOHSATHH, TEPMHUHOB U OINpPEICICHUA B 00JaCTH KOHCTPYKIMOHHBIX,
MHCTPYMEHTAJIBHBIX U (PYHKLMOHAJIBHBIX MaTepHaIoB (MApKUPOBKA, CTPYKTYpa, CBOICTBA);

- U3y4CHHE COCTaBa, CTPYKTYpbl U CBOMCTB COBPEMEHHBIX METAJUIMYECKUX H

HEMETAJIIMYECKUX MaTEepUaJIOB;

- OCBOCHHE OCHOB TEPMHUYECKON, XUMUKO-TEPMUYECKON U TEPMOMEXaHUIECKOI 00pabOTKH;

- OCBOCHME BUJOB Pa3yNpOUHSIONIEH U yHpouHstomed 00paboTKu (OTXKUr, HOpMalu3auus,
3aKajKa, OTIYCK, [IEMEHTAIUs U Ip.);

- U3yuyeHue (U3NYECKOH CYIIHOCTH SIBIEHUH, NPOUCXOIAIIMX B MaTepuaiax B YCIOBUAX
IIPOU3BOJICTBA U HKCIUIYaTallNH;

- OCBOCHHME OCHOBHBIX CBA3€M MEXIy CTPOCHMEM MATE€pHAIIOB W HX CBOMCTBAMH
(TBEpAOCTHIO, TPOYHOCTHIO, U3HOCOCTOMKOCTHIO, IIIACTUYHOCTBIO U IP.);

- U3y4eHue 00J1aCTU NPUMEHEHHUS PA3IMYHbIX COBPEMEHHBIX MAaTEPUAJIOB JIJIsl U3TOTOBJICHUS
IPOAYKIMH

OOyuenne mo gucuMIUIMHE «MarepuajioBeACHNUE» HalpaBlieHO Ha (QopMupoBaHHE
y 00y4YarOUINXCS CIeTYIOINX KOMIETCHITUIA:

Kox u HauMeHOBaHNE KOMIETEHIIM i NHaukaTopbl 10CTHXKEHUST
KOMIIeTEHIIHH
OIIK-5 Cmnocoben ncnonb3oBath ocHoBHEIE | MOIIK-5.1. 3HaeT OCHOBHEIE
3aKOHOMEPHOCTH, JEHCTBYIOIINE B TIpOIlecce | 3aKOHOMEPHOCTH, JEHCTBYIOIINE B MpoOIecce
M3TOTOBJICHHS MAITUHOCTPOUTEITHHBIX M3TOTOBJIEHUS MAaIIHHOCTPOUTEILHBIX
u3zenuii TpebyemMoro kauecTna, 3a1aHHOTO u3nenuii TpeOyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA MIPU HAUMEHBIIINX 3aTPaTax KOJIMYECTBA TP HAWMEHBIIUX 3aTpaTax
OOIIECTBEHHOTO TpyAa 0OIIECTBEHHOTO TPpyAa
NOIIK-5.2. Ucnone3yer OCHOBHBIE
3aKOHOMEPHOCTH, JCHCTBYIOIUE B IMpOIECCe
M3TOTOBJIEHUS MAaIIHHOCTPOUTEILHBIX

u3nenuii TpeOyemMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA TP HAWMEHBIIUX 3aTpaTax
00I1IeCTBEHHOT' O TpyJia

HNOIIK-5.3. Bnaneer HaBBIKaMH
U3TOTOBIICHUS MaIIMHOCTPOUTEIbHBIX
u3genuii TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYeCTBA TPH HAUMEHBIINX 3aTpaTax
00IIIECTBEHHOTO TPy

2. MecTOo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

Huctunnuna «MarepuanoBeIeHHe» OTHOCHUTCA K YYEOHBIM JTUCIHUIIMHAM O0S3aTeIbHOW YacTH
omoka bl «/lucumumHbel w  Momynuw»  oOpaszoBaTenbHON Tporpammbl  «KommbroTepHoe
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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POCKTHPOBaHUWE OO0OpYAOBaHUS M Mpou3BojAcTB» HampasieHus 15.03.05 Koncrpykropcko-
TEXHOJIOTUYECKOE 00eCreueHNue MAIMHOCTPOUTENIbHBIX POU3BOJCTB, KBATU(GUKALMS (CTENEHb) —
Oakamasp.
OcBoenue nuCHUILTUHBI «MaTepuaioBeieHHe» B 3-M CeMecTpe HeOOXOIUMO JUIs MOCIIEeIYIOIIEro
0CBOEHUS TUCHUIUIMH «KOHCTPYKTOPCKO-TEXHOJIOIMUECKOE 00ecIieyeHNE TPOEKTUPOBAHUE MAllliH
oTpacian», «KOHCTpYKTOPCKO-TEXHOJIOTHYECKOe 0OecrieueHre TPOSKTUPOBAHUE allllapaToB OTPACIIU

».

3. CTpykTypa U cojep:KaHue QU CHUNINHBI

OO01mmast TpyA0eMKOCTh TUCIUIUTHHBI COCTaBiIsieT 3 3a4eTHRIX equHuIb! (108 gaca).

3.1 Buabl yueOHOii padoThI H TPYA0EMKOCTD

3.1.1. Ounas ¢opma oOyueHHs

Ne . KoaunuecTBo CeMecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 3
1 | AyauTopHble 3aHITHS 36 36
B Tom uncne:
1.1 | Jexuuu 18 18
1.2 | CemmuHapCcKHe/IPaAKTHUECKUE 3aHITUS
1.3 | JJaGoparopHbIe 3aHATHUS 18 18
2 | CamocTosiTesibHasi padoTa 72 72
B Tom uncrne:
2.1 | IlogroroBka K 1a00paTopHbIM paboTam
3 | [IpomeskyToYHAs aTTeCTANMS
3auet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
Hroro 108 108
3.2 TeMaTuuecKN# IJIAH U3YyYeHUSA TUCITUTLTHHBI
3.2.1. Ounas ¢opma oOyueHus
TpyroemkocTsb, yac
AynuTopHasi padora
c | amocTt
Ne Pa3neanl/TeMbl | eMUHap 5 1
n/n JUCHMILTHHBI cxme/ | 200PaT| PaKTH osiTeJ
Cero | exiu OpHBIC | Yeckasi| bHas
MPaKTUY
u 3aHATH | TIOAroT| pador
eCKHre
a OBKa a
3aHATUS
1.1 | BBoanas gacts 12 2 2 9
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1.2 | .Dusuko-MexaHHYECKHE CBOIiCTBa 12 2 2 9
MatepuanoB. CTpOCHHE MaTEpPHUAaJIOB

1.3 | Teopus criaBoB 12 2 2 9

1.4 | Haknen u pekpucramiinzanus 12 2 2 9

15 | Tepmuyeckas U XUMHUKO-TEPMUYECKAS 12 2 2 9
o0OpaboTka

1.6 | KoHCTpyKIIMOHHBIE u 12 2 2 9
WHCTPYMEHTAJIbHBIC MaTEPHAIIBI

1.7 | llBeTHBIC METAJUIBI U CILIABBI 12 2 2 9

1.8 | KoMno3uimoHHbIe MaTepHasbl 12 2 2 9

1.9 | Hanomarepuasl 12 2 2 9

Hroro | 108 18 18 72

3.3 CoaepxaHue TUCHUNIHHBI
Tema 1.Bsoonas uacme
3HaueHHne " 3ala4uu KypcCa MaTCpHuaJIOBCACHUC. Pons MaTCpHaIoOB B COBpeMeHHOﬁ TEXHUKE.
Kpurepun onenkn u BbiOOpa MartepuaioB. PabOThl OTE€YECTBEHHBIX M COBPEMEHHBIX YYCHBIX B
o0Jactu MaTCpHATIOBCACHMA. MaTepI/IaJ'IOBC,Z[eHI/IC, KaK HayKa, n3ydarouiasd CBOMCTBa MaTCpHraJIOB B
CBSI3U C UX COCTAaBOM U cTpoeHueM. Kiaccudukanus marepuanos.

Tema 2. Du3zuko-mexanuueckue ceoticmea mamepuanos. Cmpoenue mamepuaniog

OcHOBHBIE TIOHATHA O CBOMCTBaX MarepualoB. TBEpAOCTb, MEXaHUYECKHE CBOMICTBA,
olpezessieMble IIPU CTaATUYECKOM PacTsKEHUU, YapHas BA3KOCTb. SIBlIeHNE XJ1aHOJIOMKOCTH.
VYcTanocts MaTepuallos, IIpeiei BBIHOCIUBOCTH. MI3HOCOCTOMKOCTE. XPYIIKOE U BSI3KOE pa3pyLICHHE.
Pabora 3apoxxaeHus u pacnpocTpaHeHus TpeluHbl. [IoHATHE 0 KOHCTPYKIIMOHHON IPOYHOCTH.

Tunsl cBsi3ell B TBEpABIX Tesax. MeTaJuIMYECKUH THUII CBSI3U. ATOMHO-KPUCTAJUIMYECKOE
CTPOCHHE METAJUIOB. THUIbl KPHUCTAUIMYECKUX PpEUIETOK, HX XapaKTepUCTHKH (mapamerp,
KOOPJIMHAIIMOHHOE YHUCIIO0, IUIOTHOCTh YIAKOBKM), HM30TPONHMS, AHU30TPONHMs, KBAa3MHU3O0TPOIHS.
ToueuHble, TUHEHHBIE U MOBEPXHOCTHBIE N1€()EKTHI, CTPOCHHE pEaIbHbIX METAIJIOB M CILIaBOB
(BakaHCHUU, TUCIIOKAIMH, OJIOKM MO3aMKH, IpaHUIIbl 3epHa). TeopeTrueckas U peajabHas MPOYHOCTb
MeTaJIJIOB, BIUsHUE AedekToB. [IyT MoBbIIEHNS MPOYHOCTH METAJLIOB.

Kpucrannu3zamus MeTaioB NepBUYHAsS U BTOPUUHAs. TepMOINHAMUUECKHE OCHOBBI (Pa30BbIX
npespaniennii. Kpupble oxXnakaeHusi, CTeleHb NepeoxXaax1eHus1, (pakTopbl, BIUSIOIMINE Ha IPOLECC
KPUCTAJIJIM3ALUH, CBSI3b MEXJy CTEIEHBIO NEPEOXJIaKICHUS, YACIOM LIEHTPOB KPUCTAJLUIM3alUU U
CKOPOCTBIO pOCTa KpucTaiioB. BennumHa 3epHa. MoauduuupoBaHUEe KUIKOTO MeTasuia.
[TonumopdHble mpeBpaleHus.

Tema 3.Teopus cnnasos

[Tonstust o crutaBax. OnpezeneHne TEPMUHOB: CIUIaB, CUCTEMa, KOMIIOHEHT, (a3a. TBepabie
pacTBOpPbI, MEXaHUUYECKHE CMECH, XMMHYECKUE COEAUHEHHUA. J(MarpamMMbl COCTOSIHHUSI JIBOMHBIX
CIUIaBOB, METOJbl HX MOCTpOeHHUsA. Jlmarpamma COCTOSSHUS NIpU IIOJHOW HEPaCTBOPHUMOCTH
KOMIIOHEHTOB B TBEpPJOM COCTOSIHUM, C OFPAaHMYEHHOM OJHOCTOPOHHEN pacTBOPUMOCTHIO.
OrnpesenieHre XUMAYECKOTO cocTaBa (a3 mpH MCTOIL30BaHUH MPABHIIa KOHIIEHTpanui. Jlmarpamma
COCTOSIHUSI C TIOJTHOM PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM COCTOSIHUU. JleHApUTHAs JIMKBALIUS
B TBEpJbIX pacTBopax. [IpaBuio ¢a3. JuarpaMma cOCTOSIHHSI CUCTEM C MPEBPALEHUEM B TBEPJIOM
COCTOSHUM (YaCTHYHBIM W TONHBIA pacraj] OrpaHUYEHHOT'O TBEPAOrO PAacTBOPA, IBTEKTOUIHOE
npeBpaiieHne). CBsi3b MEXAYy CTPYKTYpPOM CILIaBa, OMPEACNIIEeMOW MO JuarpaMMme COCTOSIHHS H
CBOMCTBaM cIuiaBa. JluarpaMma COCTOSTHUSA KEI€30-IIEMEHTUT. XapaKTEPUCTHKA KOMITIOHEHTOB.
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CTpyKTypHBIE COCTaBIIAIOIINE U (ha3bl HA TUarpaMMme xejie30-1eMeHTHT. CyIIHOCTh IBTEKTHYECKOTO
U OBTEKIOUAHOTO TMpeBpamieHuil. [lpumeHenue mnpaBuia KOHIEHTpauuMid u mpaBwia (a3 Ha
JMarpaMMe Keae30-IeMEHTUT.

BiusiHue yriaepoaa v MOCTOSIHHBIX MPUMecei Ha cBoicTBa ctanu. Kiaccudukanus craneii mo
croco0y MpOU3BOJCTBA, HA3HAYCHHUIO M KauecTBY. MapKupoBKa yriepoaucTeix craieil. JIuctoBbie
CTaNM Ui XOJOAHOHM INTaMIIOBKH, aBTOHOMHBIE cTanud. OCHOBHBIE TEXHHYECKHE TPEOOBaHUS I10
I'OCT pnd cranen.

Uyrynsl ¢ rpaduTOM, IOJIOBHHYATHIE W Oenble. BiusHMEe CKOPOCTH OXJaXICHUS U
XMMHYECKOT0 COCTaBa 4yryHa Ha CTpykTypy. Otden uyryHoB. CTpyKTypa, CBOWCTBa, oOiactu
IIPUMEHEHUsT U METOJbl IOJY4YEHUs CEpbIX, KOBKHMX M BBICOKOIIPOYHBIX YyTryHOB. MapkupoBka
YYT'YHOB.

Tema 4.Haknén u pekpucmannuszayus

Bnusinue mnactudeckoi aeopmanuii Ha CTPYKTypy M CBOWCTBAa MeTayIoB. MexaHu3m
IUTACTHYECKOW JedopMallid MOHO- W NOJUKPHUCTAIIOB. Pa3MHOXEHHME IHUCIOKAalWd Tpu
iactuyeckoit nedopmanuu. Haknén npodsio, 00padoTka ponukamu. [IpruMeHeHre moBepXHOCTHOTO
Hakjiena B MalIMHOCTpoeHuu. Bos3Bpar, mnomuronusanus. IlepBuunas u coOuparenbHas
pekpucTaum3anys. XonoaHas u ropsdas nepopmanusi. Tepmomexanudeckas 00padoTKa.

Tema 5. Tepmuueckana u xumuko-mepmuyeckas 0opadbomka

Teopus mepmuyeckotl obpabomxu

Buasl tepmuueckoir o6pabotku craneit. IlpeBpamienus mpu HarpeBe ctanu. PocT 3epHa
ayCTEHHUTAa, HACJIEeJICTBEHHOE U IEUCTBUTENIbHOE 3¢pHO B cTaiu. [leperpes u nepesxor. [IpeBpaienue
ayCTeHUTa IIPU HENPEPHIBHOM OXJaXACHUHU. JluarpaMma HW30TEPMUYECKOTO TMPEBPAILICHUS
aycrenuta. [lepnutHoe mpeBpaiieHne. MapTeHCUTHOE TPEBpAIIEHHE KM €ro OCOOEHHOCTH.
[IpeBpainienue npu oTIycKe, CTPYKTypa U CBOMCTBA CTAJIM MPHU OTIycke. OTIyCKHas XpynKoCTh | u
IT pona.

[IpokanmBaeMOCTh W 3aKaTMBAEMOCTh CTald, (HDAaKTOPHI BIUSIOIMIMNE HA MPOKAIUBAEMOCTD:
BIUSHUE JICTUPYIOIIUX JIIEMEHTOB, pa3Mepa 3epHa ayCTEHUTa, HEPaCTBOPUMBIX KapOWUIOB U
BKJIFOYEHUH. MeToInKa onpeiesieHust KPUTHYECKOTO IMaMeTpa Mo AuarpaMmmMe MpoKaTMBaeMOCTH.

Texnonozuss mepmuyeckou 0opabomxu

OO0mrast xapakTepucTHKa MPoLEeccoB Tepmuueckoi oOpadotku. Oxur I poma 6e3 dazopoii
NepeKpUCTAIN3aAlNU. PeXXUM OT)KHUTa pEKPUCTAIIN3ALIH.

Omxur II pona ¢ ¢a3zoBoii nepekpucTaIU3aMeN: A yIaydieH!s: 00padaTbIBaeMOCTH, IS
u3MenbueHus 3epHa. Cheponau3sanus, OTXKUT — TOMOT€HHU3aIHs, HOpMaIu3alusl.
N30TepMUYECKUI OTHKUT.

3akanka crand. OCHOBHBIE NapaMeTpbl Ipolecca: TeMIlepaTypa HarpeBa, JJIUTEIbHOCTh
HarpeBa, CKOpOCTh OXJaxkaeHUs. OCHOBHBIE TPeOOBaHUS K 3aKaJIOUHBIM cpefaM. MeTo/bl 3aKalKu:
npocTasi, pepbIBUCTas, CTyleH4aTas u u3orepmudeckas. /ledexTol 3akanku: 0Opa3oBaHUE TPELIMH,
nedopmanusi, OKUCIeHUE U 00e3yTiIepoKUBaHNE TIOBEPXHOCTH, METO bl O0PbOBI C HUMHU.

OcHOBHBIE TapaMeTpbl MPOLECCOB OTIYCKAa YIIEPOAMCTBIX W JIETUPOBAHHBIX CTaJeH.
O6paboTka xono0M. BiansHue 3akaiky v OTIyCKa HA MEXaHUYECKHUEe CBOWCTBA CTAIM. YIIydllleHHe
CTaJIu.

[ToBepxHOCTHAs 3aKaJiKa, BUABI U 00JIaCTH IPUMEHEHHUSL.

Xumurxo-mepmuueckas oopabomra
@u3nyeckue OCHOBBI XHMHUKO-TEPMHUYECKON 00paboTkH, TOHATHE O KodhdulreHTe
mubdy3un. llemeHTtanus, peXUMbl HACBIIIEHUS W TOCIEAYIOUIMX TepMUYeckoi 00paboTku
YIIAEPOIUCTBIX U JIETUPOBAHHBIX CTaJIeH, BUABI Ipoliecca, 0b6aacTu npuMenenus. Hurponemenranms,
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BUJBI TIpoOIlecca, peXHMbl, 00acTH NpuMeHeHus. llpumeHeHnue atmocdep ¢ aBTOMaTHYECKUM
peryaupoBaHueM NOTEHIMAIA YTIIepoaa AJIs POLECCa IEMEHTAUN U HUTPOLIEMEHTALINH.
AzotupoBanue cranu. Crtanu I a30THPOBAHUS, PEKUMBI X TEPMHUUECKOH 00paboTKH,
obnactu mnpuMeHeHMsl mpouecca. llpomecc HHM3KOTEMIEpaTypHOro Tra30BOrO M KUIKOTO
a30THUPOBAHUS, UX OCOOCHHOCTH U 00JIaCTH IPUMEHEHHUS.
HoBsie MeTo 161 XUMUKO-TepMUYEcKoil 00paboTku. JlazepHoe nerupoBanue

Tema 6.KOHcmpyl<uuonnbte U uncmpymernmaijibloble Mmamepuabl

Koncmpykyuonnvie necuposannvie cmanu 006uje2o Ha3HaA4eHus.

da3bl, 00pazyeMble JETUPYIOIIUMU 3JIEMEHTaMU B cTalAX. BiusHUe Jerupyromux 371eMEeHTOB
Ha onuMopdu3M xkernes3a, Ha cBoicTBa (eppuTa 1 ayCTeHUTA. BiausHue 1erupyromux 3J1eMeHTOB Ha
KHHETUKY H30TCPMUYECKOrO IpEBpAllleHUsl ayCTeHUTa. BiMsHME JerHpyOIUX 3JEMEHTOB Ha
MapTEHCUTHOE MpEBpaIllEHUE U MIpeBpalieHe Npu oTIycke. OCHOBBI PallMOHAIBLHOTO JIETUPOBAHUS
CTaJli U POJb OTAEIbHBIX JIETUPYIOLIMX 31eMEHTOB. OCOOCHHOCTH TepMHUYECKOH 00paboTKU
JIETUPOBAHHBIX CTAJICH.

Knaccugukaius JerupoBaHHBIX CTaled MO CTPYKType B HOPMAJIM30BAHHOM COCTOSIHUU
(nnarpamma ['mife). MapkupoBka JI€rMpOBaHHBIX CTajiel, UX MPEUMYLIECTBA [0 CPaBHEHHUIO C
yraepoaucTbiMu. JleekTsl JernpoBaHHbIX cranel (mudepHblid H3I0M, (IIOKEHBI, OTIYCKHas
XpynKocTh). OCHOBHbIE TPEOOBAHUS K JIETMPOBAHHBIM KOHCTPYKIMOHHBIM cTajism no 'OCT.

Hnempymenmanvrvle mamepuanvl

HHCcTpyMEeHTalIbHBIE YTJIEPOJIUCThIE W JIETUPOBAHHBIE CTANU ISl PEXKYIIEr0 MHCTPYMEHTA,
COCTaB, MapPKUPOBKA, TEPMUUECKasi 00paboTKa U 00JACTH TPUMEHEHUSI.

bricTpopexyias cTanb, cocTaB, CBOWMCTBA. Pexumbl Tepmuueckoil o0paboTkH, 001acTH
npumenenus. OcuoBuble TpeOoBanus 1Mo ['OCT k cransMm it pexyIiero HHCTPyMEHTA.

[[ItamnoBble CcTamu s XOJOAHOTO U ropsyero nedopmupoBanust cranu. Cramm Ui
W3MEPUTEIIEHOTO HHCTPYMEHTA.

TBepable MOPOLIKOBBIE CIUIABBI JIJISl PEKYIIET0 HHCTPYMEHTA.

Kepamuka. CBepxTBepabie MaTepUaIbI.

Cmanu u cnaagvl ¢ 0coObLIMU CBOUCMBAMU

Beicokomnpounsle cranu. MapTeHCUTHO-CTaperoIe KOHCTPYKIIMOHHBIE CTaJld, UX COCTaB,
pexuMbl 00pabOTKHU M 00JIaCTH MPUMEHEHHUSI.

CrnaBbl ¢ 0000 BBICOKOI H3HOCOCTOMKOCTBIO, COCTaB, MapKUPOBKaA, TepMUUEcKasi 00paboTka
1 00J1acTH TPUMEHEHUSI.

HeprkaBeromue XpoOMHUCTBIE U XPOMOHHKEIIEBBIE CTAlIM, COCTaB, MAPKUPOBKA, TEpMUYECKas
00paboTKa U 00J1acTH IPUMEHEHUSI.

Xaponpounsle cranu u cruiaBbl. OCOOEHHOCTH MOBEJEHUS CTalU MPU HAarpy3kax B 00JacTu
BBICOKMX TEMIIEpaTyp, Mpeaen UIMTEIbHOW NMPOYHOCTH, MpEAes MOoJI3ydecTH. TUIOBBIE CILIaBBI,
COCTaB, CTPYKTYpa, TepM00OpaboTKa, CBOMCTBA M 00JaCTH IPUMEHEHUSI.

CmnaBbel ¢ 3aJaHHBIMU (DU3MUYECKUMU CBOMCTBaMH. MarHMTOMSITKHE M MarHUTOTBEP/AbIE
CIIaBBI.

Tema 7.1]eemnvie memainvl u CHIABHL
Menr u ee cBoiictBa. JlaryHu, OpOH3BI OJIOBSHUCTHIE, KPEMHHUCTHIC, ATIOMHHHUEBHIC,
OepuIIOBBIE; cocTaB, oOnactu npuMeHeHHs. CIUiaBbl CBUHIIA U OJoBa. baOOWUTHI, CBUHIIOBUCTHIE
OpOH3BI, ATIOMHUHUEBBIE TOINIMITHUKOBBIE CIUIAaBbI JUIsl JBUTATENE BHYTPEHHETO CTOpaHWS,
TPUMETAJUNIMYECKNUE TTOAIIUITHUKN. AJTIOMUHUNA U €ro CBOMCTBA. JITelHbIe aJlOMUHUEBBIE CILIABHI,
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obnactu mpuMeHeHus. JfopamtoMiH, COCTaB, PeKUM TEPMHUIECKON 00pabOTKH, CBOMCTBA, 00IacTH
IMPUMCHCHUA.

MarnueBble TUTCHHBIC U 1e(OPMHUPYEMBIC CILUIABbI, 001aCTH PUMECHEHUSI.

TuTaH U ero CIuIaBbl, COCTaB, CBOWCTBA M 00JIACTH IPUMEHEHUSL.

Tema 8.Komnozuyuonnvie mamepuanvl

Knaccugukanus KOMIO3MLIMOHHBIX MarepuaioB. PacnpeneneHue HanpspkeHUE Mexay
MaTpulel u HanoaHuTeaeM. CxeMmbl apMupoBanus. Kputuueckas niuuHa BojaokHa. OCHOBBI pacueTa
CBOMCTB KOMIIO3ULIMOHHBIX MaTEPHAJIOB.

Komno3utsl ¢ MeTaJuInuecKoi MaTtpuieil. JucnepcHo-ynpoYHEHHbIE KOMITO3UI[MOHHBIE
MaTepHalbl, 0COOCHHOCTH MeXaHU3Ma YIpOo4YHeHUs. J{UcrepCHO-yIpOYHEHHbIE KOMIIO3UThI Ha
OCHOBE AJIFOMUHUIO, HUKEIIS U IPYTUX METAJLIOB.

BonokHHCTBIE KOMITIO3ULIMOHHBIE MaTEpUaJIbl HA AIFOMUHUEBON U HUKEJIEBOM MaTpULax.

KoMIo3uTsl ¢ HanpaBiIeHHON KPUCTAILIN3ALUEN IBTEKTHUK.

[TopomkoBble ~ KOMIIO3UIIMOHHBIE ~ Marepuanbl  (KepMETbl)  aHTU(QPUKLUOHHOTO U
(GPUKIMOHHOTO Ha3HAuYeHUs. OUIBTPHI.

Komnosuts! ¢ nonumepHoit Marpureil. [lonnMepHast MaTpuiia KOMIIO3ULIMOHHBIX
MmarepuaiioB. @eHonpopMabIeTHaHAS, STTOKCUIHAS 1 KPEMHUHOPTaHWYECKass MaTpUIla
KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

OcobeHHOCTH (PU3UKO - MEXaHHYECKOTO MOBEICHHS MOJUMepoB. OpraHnyecKue,
3JIEMEHTOOPTaHUYECKUE U HEOPTaHUYECKHE ITOJIUMEPBI.

BosnokHuCTbIE KOMIO3UIIMOHHBIE MaTepHallbl Ha MOJIUMEPHON MaTpule (KapOOBOJIOKHUTHI,
OOPOBOJIOKHUTBI, OPIaHOBOJIOKHUTHI).

Komno3unmonHuple MaTepuanbl Ha IOJMMEPHOW MaTpHIE C IOPOLIKOBBIM HAarOJIHHUTEIEM
(TutacTMacchl).

Ponb noponikoBeIX (TEXHUUECKUN YIIEpOa U Ap.) U BOJIOKHUCTBIX (KOp) HAllOJHUTENIEH.

KoMIo3uTsl ¢ KepaMUUYECKOM U CTEKIITHHOM MaTPULIEH.

[TprmMeHeHre KOMIO3UIIMOHHBIX MaTepuaioB B aBTomoOuinectpoenuu. Kopryc u neranu
Ky30Ba. Jletanu ra3oTypOuHHBIX JBUTaTeneil. AHTUQPUKLIMOHHBIE AeTand. OpUKIMOHHBIE 1eTalu.
Tpynoemkue netanu ABUraTess U X040BON 4acTu. PeMoHTHbIE KOMITO3UTHL. [lepcriekTuBbl
IIPUMEHEHHS KOMIIO3UTOB B aBTOCTPOEHUH.

Tema 9.Hanomamepuanol

OO6mass xapakTepucTHka. leomeTpuueckue mapameTpbl HaHodacTull. McTopuueckue
npeanocsiky. KommongHas XuUMMsS Kak MpapoJuTeNb HAHOTEXHOJIOTWU. M3MenbuyeHue YacTHIL.
Crenenp aucnepcHoctu. Kputnueckuit iuaMerp HaHOYACTHULL.

JlucniepraliMOHHbIN croco0 MOMyYeHHs AUCIEPCHBIX YacTHIl BeliecTBa. KoHaeHCcaMoHHbIN
Croco0 MOITy4eHMs] TUCIEPCHBIX YacTHIl BEIIEeCTBA. TE€pMUHBI «CBEPXY-BHU3» M «CHU3Y-BBEPX)».
HanooOnbexTsl cemeiicTBa ¢yiepeHoB. Dunodysiepensl. HanotpyOku. I'paden. ActpasieHsl.

Texnuueckoe mnpuMeHeHHUe HaHOpa3MepHbIX dYacTull. CopbOentsl. CeHcopsl. I[lineHkwu.
Omutrrepsl. CBEpXNPOBOJHUKUA. XHMHUYECKHE CBOWCTBA HAHOYACTHIL. MalIMHOCTPOUTEIBHOE
pUMEHEeHHe HaHoyacTull. MeaunnuHcKoe NpruMeHeHne HaHoyacTull. HanoanekTpoHuka.

Texnuxko-7KOHOMUYECKUIL 6b1OOP MAMEPUANA U MEXHOIO0ZUU €20 YRPOUHEHUA
OCHOBBI pallMOHATILHOTO BEIOOpA MaTepHaia U MeTojia yrnpouHeHHs. [[puanHbl CHIKEHUS
paboTOCIIOCOOHOCTH MaTepualla: yCTAIOCTHOE Pa3pyllIeHHe, XPYIIKOE pa3pylleHue, (PPUKIIMOHHBIN
U3HOC, a0pa3uBHBIN U3HOC, KOHTAKTHAsl YCTAJIOCTh, PPETTHHT — KOPPO3HUsl, CXBAaTbIBaHUE U
3ae/laHHe MMOBEPXHOCTEN TpeHus. MaTepHuabl 1 METOJIbl X YIPOYHEHUS IIPU PA3IMYHbBIX BUAAX
Harpy3Ku JeTaJe.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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34 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

3.4.1. JIaGopaTopHbIe 3aHATHSA

MakpOoCTpyKTYpHBIN aHAIN3
MUKpOCTPYKTYpPHBIN aHAJIU3 CTAJIU
YraepoaucTeie cranu

YyryHsl

3akajika U OTIIyCK

JlerupoBaHHbIe CTaIN

oukrwnE

3.5 TemaTuka KypcoBBbIX NPOEKTOB (KYPCOBBIX padoT)
He npexycmoTrpeno

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALITMOHHOE o0ecriedyeHne

4.1 HopmatusHbie 1oKyMeHTbI 1 'OCTob1
He npenycmorpeno

4.2  OcHoBHas JuTeparypa

1. Marepuanosenenne. YueOHUK JuIsi CTy/. BbicHL y4e0. 3aBeenuii / I'. M. Bonkos, B. M.
3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

MarepuanoBenenue. Y4ueOHUK s CTY/. BbIcII. y4ue0. 3aBenenuii / I'. M. Bonkos, B. M. 3yeB
— M. : m3garennscTtBo Akagemust, 2011, 400 c.

43  JlonmoJIHUTEeJbHAS JUTEpaTypa

1. MarepuanoBenenue. Y4ueOHUK 17 By30B / mox penaxiueid b. H. Ap3amacosa, I'. T
Myxuna / ApzamacoB b. H., Makaposa B. ., Myxun I'. I'. u ap. — M. : u3narensctso MI'TY um.
H. 3. baymana, 2001, 648 c.

2. Teopus criaBoB. Metoauueckue ykaszanus / noq penakuueit I'. M. Boakosa — MI'TY
«MAMM», 2005.

3. Tepmuueckas 00paboTka craneil. Meroaudeckue ykazaHus / moa penakmueit I'. M.
Bonkosa — MI'TY «MAMNM», 2008.

4. MammHOCTpOUTENbHBIE MaTepralibl. MeTtoaudeckue yka3anus / moa pegakuueit I'. M.
Bonkosa — MI'TY «MAMMIM»y, 2003.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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5. Bei6op crimaBoB. MeTonnueckoe mocodue / moxa pegakuueit I'. M. BonkoBa — M.: MI'TY
«MAMM», 2009.

6.00beMHBIe HaHOMaTepHabl. YueoHoe nmocooue / I'. M. Bonkos — M.: KHOPVYC, 2011, 168

c.

4.4  JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCcypPChl
He npedycmompeno

45 JluueH3MOHHOEe W  CBOOOJHO  pacmpocTpaHsieMoe  TPOrpaMMHOE

odecneueHue
He npexycmotpeno

4.6 CoBpemMeHHbIe npodeccHOHATIbHBbIE 0a3bl TAHHBIX U MH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI
HHTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOAMYECKHE MAaTepuaibl B AIIEKTPOHHOM
BHUAC, MMPCACTABJICHHLIC HA caiite Mockosckoro Ilomurexa B pas3aciic «BI/I6J’II/IOTeKa. BJICKTpOHHBIe
pecypes»
http://lib.mami.ru/lib/content/elektronnyy-katalog
[Tone3Hbie yueOHO-METOIMYECKHE U HH(OPMAIIMOHHBIE MaTePHAJIbI IPEICTABICHBl HA CalTax:
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. MarepuajbHO-TeXHHYECKOE 00ecreyeHue

Howmep O6opynoBanue
ayJIUTOpUHU
1313 Teepaomep Poxsenna TP 5006 (11ur.)
IIpoekrop + dkpan
Muxkpockon MUM-7 (9 mirt.)
1304 Muxkpockon ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 mur.
Teepaomep Poxsenna TP 5006 (1 wr.)
Muxpotsepaomep [IMT-3M (2 mT.)
Jlyna bpunemis — 6 mr.
Muxkpockon AJIbTAMMU (4 miT.)
1308 Muxpotepaomep [IMT-3M (1 mT.)
IIpecc st 3anpeccoBKU 00paslioB

1309 NEXSYS ImageExpert™ Sample 2 ITporpammMa i1 Ka4eCTBEHHOTO aHAIHM3a
M300paKeHUI CTPYKTYP METOJIOM CPAaBHEHHSI C ATaJJOHHBIMH IITKAJIaMU
Muxkpockon Axiovert 40MAT — 1 mT.

1316 Muxkpockon AJIbTAMMU (1 mT.)

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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Mukpockormr MUM-7 (1 mT.)

Tsepnomep Cymnep- Poxsenn TKC-1M

IIpoekTop

1307 Onexrponeds (Habeprepm 1280°) — 1 mT.
Onekrponeds (Cros 1100°) — 2 .

Onexrponeus ([TK-PK-10/12 1280°) —lmT.
Teepnomep «bpunemwiby Th5004 — 2 .
Teepaomep Poxsenna TP 5006 — 1 mt.

[Teur mydenpnas [IM-10 — 2 mT.

[MonmupoBaneHsbiii cranok StruersTegraPol- 11 - 1 mir.
OtpesHoii ctanok StruersLaboton — 3 -1 .
YcTranoBKa ISl TOPLEBOW 3aKaJIKU

VYcranoBka st anektporpasienus Struers Lectro Pol -5. (1 mr.)
Otpe3Hoii ctanok (1 mit.)

YcTaHoBka /715 3anpeccoBku 00pa3ioB (1 mit.)
Boast™merp — 4 wrT.

doroanexTpudeckuii kogopumerp KF-77
[THeBMaTHYecKkuii MUTM(OBATHHO-TIONUPOBAIBHBINA cTaHok P-20FS-1-R5
1318 tanreHuupKysib — 15 mrT.

[Ipecc mist 3anpeccoBKU 00pasioB

Jlyna bpunemns — 1.

Muxkpomerp — 2 wT.

Teepaomep TP 5006-M — 1.

Tsepnomep TP5006-02 — 1mit.

MuxkpotBepaomep [IMT-3M — 1 mir.

Tsepaomep TK — 1.

Mukpockon Meram-PB1 mir.

6. MeToauveckue peKOMeHIAluu

6.1 Meroanyeckue peKOMeHIAIUM /ISl MPENoAaBaTes N0 OPraHu3auuu
00y4eHust
OCHOBHOE BHUMAaHHE TP U3YYCHUU JTUCHHUIUIMHBI « METpOJIOTHS, CTaHIapTH3ALIHS
U cepTUdHUKaIUD» B paszeiie «MeTposorHs» ClIeAyeT YIASIITh U3YYCHUI0O OCHOBHBIX
MOHSTHI B 00J1aCTH METPOJIOTHH, CBSI3aHHBIX ¢ 00BEKTAMHU M CPEICTBAMU U3MEPCHHM,
METPOJIOTHUESCKUMHU CBOMCTBAMH M XapaKTEPUCTHUKAMHU CPEICTB H3MEPECHUI; OCHOBAM
oOecrieueHus eIMHCTBA U3MEPEHUH.

[Ipu w3ydenun pasgena «CraHmapTU3alMs» HEOOXOAMMO O0ECIICYUTH
NOHMMAaHWE CTYJACHTAMH CYIIHOCTH CTAHIAPTH3AlMH, 3HAHHEC OCHOBHBIX
HOPMATHUBHBIX JIOKYMEHTOB 110 CTaHIapTH3AIIHH.

[Tpu usyuenun paszgena «CepTHdHKaAIUsI) OCHOBHOC BHHMaHHE HEOOXOIUMO
yAEISATh OCHOBHBIM ITOHSATHSIM B O0JAacCTH OILEHKH COOTBETCTBHS, TCPMHUHAM H
ONpE/ICICHUSAM; Pa3bsCHCHUIO OCHOBHBIX II€JICH, NPHUHIMIOB U OOBEKTOB

MNOATBCPKACHUA COOTBETCTBUA, YCIIOBUAM OCYIHICCTBICHUA CCpTI/I(l)I/IKaLII/II/I.
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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Teopernueckoe n3yueHue OCHOBHBIX BOIIPOCOB Pa3/esiOB JUCHUIUIMHBI JOJKHO
3aBepILATHCS MPAKTHYECKON PabOTOM!.

JIyis akTUBH3aIMK y4eOHOTO Tpolecca Mpu U3yYeHUH JUCIUILTUHBI 3 (HEKTUBHO
NPUMEHEHHE TPEe3eHTALUN IO Pa3IMYHbIM TeMaM JIEKIUI 1 Ja00paTOpHBIX paldoT.

Jl5is mpoBeieHus 3aHATUH 1O AUCHIUTIIIMHE UCTIONIb3YIOTCS CpPeiCTBAa 00yUeHUS:

- yueOHUKHU, HHPOPMAIIMOHHbIE pecypchl HTepHeTa;

- CIIPaBOYHBIE MaTepUaIbl I HOPMATUBHO-TEXHUYECKAst JOKYMEHTALIUS;

- METOJIMUECKUE YKa3aHUs JJISl BBITOTHEHHS 1a00paTopHbIX Pador.

6.2 MeTtoauueckue yKa3aHus 1Js1 00y4al0OLIUXCS 10 OCBOEHHIO THCIUTIIHHBI
CamocrosTenbHas paboTa SBISIETCS OAHUM U3 BUAOB y4eOHBIX 3aHsATUU. Llenb

CaMOCTOATENbHOM pabdoThl — MPAKTUYECKOE YCBOECHHUE CTYJEHTAMH BOIIPOCOB
METPOJIOTUH, CTAHJAPTH3AUMU W CEePTU(PUKALMK, pACCMAaTPUBAEMbIX B IIPOLECCE
U3YYEHUS JUCLMUILIUHBL.

AynutopHas camMocTOsiTelIbHas padoTa MO JUCHUIUIMHE BBINOJIHAETCS Ha
y4€OHBIX 3aHATUAX O]l HEMOCPEACTBEHHBIM PYKOBOACTBOM INPENOJABATENS U IO €T0
3a/IaHHUIO.

BreaynuTopHas caMOCTOSITENIbHAsI pad0Ta BBIMOJIHAETCA CTYI€HTOM MO 33JIaHUIO
IpenoaaBaresisi, Ho 0€3 €ro HeMOCPEACTBEHHOTO y4acTUs

3axauu caMoCTOATEIbHOM PadoThI CTY/ICHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON YU4eOHOUM paboThI;

- OCBOEHUE COJIep KaHUs JUCLUIUINHBI;

- yriayOseHue coiep >KaHus U OCO3HaHNWE OCHOBHBIX TOHATUN AMCLUIIINHBL;

- UCHOJB30BAaHUE Marepuajna, CcOOpaHHOIO M IOJYYEHHOTO B  XOJe
CaMOCTOATENbHBIX 3aHATUMN 17151 3P PEKTUBHON MOATOTOBKH K AU(P(HEepeHIMPOBAaHHOMY
3a4eTy U SK3aMEHY.

Buabl BHeayAUTOPHOH CAMOCTOSITEIbHOM PadoThI:

- CaMOCTOSITEIbHOE U3yUEHUE OTACNIbHBIX TEM TUCUUIUIMHBI;

- MOATOTOBKA K JICKLIMOHHBIM 3aHSATHUSIM;

- IOJITOTOBKA K JIA0OPAaTOPHBIM paboTam;

- BBIIIOJTHEHUE TIOMAITHUX 33IaHUM 110 3aKPETUICHUIO TEM;

- BBINOJHEHUE JOMAlIHUX 33JaHUl MO PEIIeHUIO TUIUYHBIX 337a4 U
YIIPa)KHEHUN;

- cocraBiieHHe U 0popMIIEHHE JOKIal0B U pedepaToB MO OTAEIbHBIM TeMaM
IPOrpaMMBl;

- Hay4HO-HCCIIeI0BaTeNbCcKasi paboTa CTYIEHTOB;

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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- Yy4aCTHEC B TCMAaTUUYCCKUX JUCKYCCHUAX, OJIMMIIMAAAaX.

J171s1 BBIMIOJTHEHUS JTI000TO BHUJIa CAMOCTOSITENIbHONW pabOThl HEOOXOAUMO MPOUTH
CJIETyIOLIUE ATAIbIL:

- OIIpEIeJIEHNE LEIU CAaMOCTOSATEIbHON padoTHI;

- KOHKpETHU3allusl 03HABATEILHOM 3a/1auu;

- CaMOOLIEHKA TOTOBHOCTHU K CAMOCTOSITEJIbHON padoTe;

- BBIOOp aJIeKBaTHOTO CIIO0c00a IEHCTBUSI, BEIYIIETO K PEIICHUIO 3a1a4H;

- TUTAaHUPOBAHUE PAOOTHI (CAMOCTOSITEILHOM WJIM C MOMOIIBIO MPENoaaBaTeNsl)
HaJ 3aJ]aHUEM;

- OCYIIECTBJICHHE B TMPOIECCE BBHIMOJIHEHUS CAMOCTOSTENLHON padOThI
CaMOKOHTpOJS  (MMPOMEXKYTOYHOTO W  KOHEYHOTO) pe3yJbTaToB pabOThl U
KOPPEKTUPOBKA BHITIOTHEHUS paOOTHI;

- pediekcus;

- Ipe3eHTAaIMsI pabOTHI.

1. ®oH/1 O1IEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00yUeHUs

[TpomexyTouHass arrecTanusi oOydarommxcs B ¢opMe 3auéta MPOBOAUTCS IO
pe3yJibTaTaM BbIIOJHEHHSI BCEX BUI0B YUeOHOM paboThI, MPeayCMOTPEHHBIX yUeOHBIM
IUIAHOM MO0 JAHHOM AUCHMIUIMHE (MOJIYJII0), IPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThl
TEKYILEro KOHTpOJIA YCIIEBAEMOCTH B TedeHue cemecTtpa. OneHka CTeneHH
JOCTHKEHHS 00yUYatoIUMUCS TIAaHUPYEMbIX Pe3yJIbTaTOB 00yUYEeHHs MO AUCLUUIUIMHE
(MOAyYJII0) MPOBOAUTCS MpernojaBaTesieM, BEIyIIUM 3aHATHUS 10 JUCLUIUINHE
(MOJyJII0) METOAOM SKCIIEPTHOM olleHKH. [1o uToram npomeXKyTo4HOU aTTECTalu 110
JTUACIUIIIINHE (MomyJt0) BBICTABJIIETCA OIICHKA
«OTIMYHO/XOPOIII0/YI0BJIETBOPUTEIHHO/HEYI0BJIETBOPUTEILHO

Bunx pabotsl dopma OTYETHOCTH M TEKYILIETO KOHTPOJIS
Odopmiiennsle  oTueTsl  (KypHaia)  JIabOpaToOpHBIX  palor,
JIaGopatopHsble MPEeyCMOTPEHHBIX paboueill MporpaMMoil TUCIUIUIMHBI C OTMETKON
paboThI npenojaBaTesns «OTIIMYHO/XOPOILO/YAOBIETBOPUTEIHLHO» eCciu

BBITIOJTHEHBI U 0O(pOpPMIIEHBI Bce PaOOTHI.
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7.2  lllkana u KpUTEPHH OLIEHNBAHUS Pe3YJIbTATOB 00yUeHH

7.2.1 lIkajga oueHUBAHUS MPAKTHYECKOI padoThI

Ikama oneHUBaHUA Onucanue

OT1nu4HO BeinonHeHs! Bce BUJIbI yueOHOM pabOThI, IPEayCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBME 3HAHUM, YMEHMI,
HaBBIKOB IPUBEACHHBIM B Ta0iuuax IOKa3zaresied, onepupyer
nproOpEeTeHHBIMU 3HAHUSAMHU, YMEHUSMH, HaBBIKAMH, IPUMEHSET UX B
CUTYaIMsIX MOBBIIICHHOHN CI0XKHOCTH.

Xopouio BrimonHeHs! Bce BUIBI yueOHOM pabOThI, IPEayCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyAEHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHIA,
HaBBIKOB TMPHUBEACHHBIM B TaOJMIIaX T[IOKa3aTeJe, OIepupyer
IpUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH, HAaBbIKaMM, IPUMEHSET UX B
CUTYAIHSIX MTOBBIIIEHHON CIIOKHOCTH. [IpH 3TOM MOTYT OBITH IOy IIICHBI
HE3HAUUTENIbHble  OHMIMOKM,  HETOYHOCTH,  3aTpyIHEHHMs  HpHU
AHAIUTUYECKUX OIEpalusiX, NepPeHOCe 3HAaHWNW M yMEHMH Ha HOBBIE,
HECTaHAAPTHbBIC CUTYALIUH.

Y 10BIETBOPUTEIBHO BrimonHeHs! Bce BUIIBI yueOHOM pabOoThI, MPEeIyCMOTPEHHBIE yUeOHBIM
IUIAHOM CO 3HAYMTEIbHBIMU OLIMOKAMHU.

HeynosnersopurensHo | He BbimosiHeH oauH uiaum  Oonee  BHUJOB  yuyeOHOM  paloOTHhI,
OPEIYCMOTPEHHBIX y4yeOHbIM MuaHoM. CTyIeHT JeMOHCTpUpPYET
HEIOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBIKOB IMPHUBEACHHBIM B
TabauIax IoKa3aTeneil, JOMYyCKaloTCs 3HAYUTEJIbHBbIE  OIIMOKH,
NPOSBISETCS OTCYTCTBME 3HAHWW, YMEHHUH, HaBBIKOB [0 pAIY
nokasaresel, CTYJeHT HCIBIThIBAET 3HAUMUTENIbHBIE 3aTPYAHEHUS NpPU
ONEPUPOBAHNU 3HAHUSMH U YMEHUSMHU NpPU HUX MEPEHOCE Ha HOBbIE
CUTYaLINH.

7.3  OueHo4YHbIe CpeCcTBA

7.3.1. Texkymmii KOHTPOJIb
7.3.1.2 Tembl 1a60opaTOpHbIX PpadoT Mo AucHuNINHe «MaTepuajioBeeHuE»

Temartuka nabopaTopHbIX paboT U310kKeHa B MyHKTE 3.4.

7.3.2. IlpoMexkyTOYHAS aTTeCTAIUSA

7.3.2.1. Bonipochl K 3K3aMeHy 1o aucuuiiinHe «MarepuanoseneHue»

1. duarpamma Fe-C. Xapakrepuctuka (a3 U CTpYKTYPHBIX COCTABIISIOIINX

2. qnarpamma Fe-C. Onpenenenue xumuyeckoro coctasa ¢a3 B cruiase ¢ 4,3 % C npu 1400°C

3. luarpamma Fe-C. VI3MeHeHUEe XUMUYECKOTO cocTaBa (a3 B Mpoliecce MepBUYHON U BTOPUIHOMN
KpHUCTAJUIM3aLK cTanu 45
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4. lnarpamma Fe-C. M3MeHeHne XUMHYECKOTO cocTaBa (pa3 B mpoliecce MepBUYHON M BTOPUIHOM
KpucTayuzanuu craiau 30

5. Ilonstue o crnaBax. TBepbie pacTBOPBI, MEXaHUYECKUE CMECH, XMMUUYECKHE COSTUHEHUS

6. JluarpaMMa COCTOSIHHS [JBOMHBIX CIIJIJaBOB C HEPAacTBOPUMBIMU B TBEPAOM COCTOSTHUU
KOMIIOHEHTaMHU

7. quarpamma Fe-C. M3MeHeHne XUMHUECKOTO cocTaBa (a3 B mporiecce MepBUYHON U BTOPUUHOM
KpucTajum3auuu criasa ¢ 5 % C

8. Muarpamma Fe-C. MI3mMeHeHne XUMHUYECKOTO cocTaBa (a3 B Mpoliecce MEepBUYHON U BTOPUUHOM
KpHUCTaJUIM3aluu ctanu Y 12

9. Inarpamma Fe-C. XapaktepucTtuka (a3, ydacTBYIOIINX B IBTCKTUIECKOM MPEBPAIICHIH

10. Iuarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 B criase ¢ 5,5 % C npu 1300°C

11. JIlnarpamMMa cOCTOSIHUSI JBOMHBIX CILUIABOB C OTPAaHMUYEHHOW PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBOPJIOM COCTOSIHUU

12. lnarpamma Fe-C. Onpenenenue xumudeckoro cocrasa (a3 B cruiase ¢ 4,3 % C npu 1147°C

13. lnarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 cranu Y12 npu 1100°C

14. Inarpamma Fe-C. Onpenenenue xummaeckoro cocrana ¢as B ciuiase ¢ 0,8 % C mpu 727°C

15. Inarpamma Fe-C. Onpenenenue xumudeckoro coctana (a3 cranu Y8 npu 1100°C

16. lnarpamma Fe-C. Onpenenenue xumudeckoro cocrana ¢as B ciuiase ¢ 4 % C npu 1400°C

17. Auarpamma Fe-C. M3MeHeHue XUMHUECKOTO cocTaBa (a3 B IpoIecce MePBUYHON U BTOPUUHOMN
KpUCTAJIIM3aLUH cTaau Y 8

18. dMuarpamma Fe-C. M3MeHneHue XUMHUECKOTO cocTaBa (a3 B IpoIecce MePBUYHON U BTOPUUHOMN
KpucTaym3anuu cmasa ¢ 3 % C

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

20. Inarpamma Fe-C. M3MeHeHHe XMMHYECKOTO cocTaBa (a3 B IpoIecce MePBUIHON M BTOPUUHON
KpucTajum3anuu ciasa ¢ 4,3 % C

21. luarpamma Fe-C. Xapakrepuctuka ¢a3, yyaCTBYIOIIHUX B 3BTEKTOUHOM IIPEBPALLICHUU

22. Nnarpamma Fe-C. DBTeKTHYECKOE U 3BTEKTOMIHOE MIPEBPALICHUE

23. Nuarpamma Fe-C. Onpenenenune XuMU4IecKoro coctana ¢as B ciuiase ¢ 2,5 % C mpu 900°C

24. lnarpamma Fe-C. Onpenenenne xumuaeckoro cocrasa Qa3 B criase ¢ 2,5 % C npu 1300°C

26. Inarpamma Fe-C. Onpenenenue xumuaeckoro cocrana ¢gas B cruiase ¢ 1,5 % C mpu 800° C

27. JlnarpaMMa COCTOSIHUS IBOMHBIX CIUIABOB C HEOIPAaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B
TBEP/IOM COCTOSIHUU

28. OcoOeHHOCTH IBTEKTHUECKOTO MTPEBPAILEHHs] TBOMHBIX CIIJIaBOB

29. KpacHOIOMKOCTb M XJIaTHOJIOMKOCTb cTaiu. [IpMunHbl BOSHUKHOBEHHUS U CIIOCOOBI YCTPAHEHUS
30. Kpucrannu3zamnus crnasoB. [Ipasuiio ¢as. [IpaBuio koHLeHTparmii

31. ATOMHO-KpPHUCTAJUINYECKOE CTPOEHHME METAJUIOB. THIbl KPUCTAJUIMYECKUX PEIIETOK U HX
XapaKTepUCTHKA

32. 3akoHoMepHOCTH  KpucTaum3auuu. CTeneHb  MEpeoXJIaXJACHUs, YHUCIO  IEHTPOB
KpPHUCTATU3AI1H, CKOPOCTh POCTa KPUCTAIIIOB. AMOP(HbIE METalIbI

33. lenaputHas nukBaius. [[ppurHbI BOSHUKHOBEHHS U CIIOCOOBI yCTPaHEHUS

34. JleekThl KPUCTAIIMYECKOTO CTPOCHHUSA. BiMsHUE IUIOTHOCTH AMCIOKAlUil Ha MPOYHOCTD
MaTepuasoB

35. CTpyKTypHBIE AMarpaMMbl 4yT'YHOB. BIusiHHE CKOPOCTH OXJaXJEHHUS M TpadUTHU3UPYIOIIUX
KOMIIOHEHTOB Ha KpHUCTaIu3aluio yyryna. Otoesn.

36. BnusiHue cTeneHy nepeoxiaxkIeHus Ha Ipolecc Kpucranzauui. CTpoeHHe ciuTKa. 30HajabHas
JUKBALIUS

37. BnusiHue CTENeHH NMepeoXIakIeHUs Ha BETMUMHY 3epHa. MoauduuupoBanue

38. OcHOBHBIE BU]IbI XUMUKO-TEpMUYECKONH 00pabOTKU, MX OCOOEHHOCTH

39. CtpoeHue U CBOMCTBA TPOOCTHUTA 3aKajlKa U TPOOCTUTA OTITYCKa

40. MapTeHCUTHOE TIPEBPAIICHHE U €r0 OCOOCHHOCTH
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