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1. Poan AUCIHHUIIIMHBI «MaTepl/laJIOBe)leHHe» B (l)OpMHpOBaHI/II/I KOMIIeTeHII N it BBIITYCKHUKA:

EIBIO . L Kon CocrapJisiiomue pe3yJbTATOB OCBOEHHS (IeCKPUNITOPHI KOMMIETEHIUIA)
o0pa3oBaTe/bHOI p
nmporpaMmmal A HamnmenoBanue KOMIIETCHIIMHA
porp o HaumenoBanue
(IMcuunIuHA, Kon
npaktuka, 'HA)
MartepuanoBecHA 3 [K(Y)-7 | ymeer BbIOHpaTh OCHOBHBIE U M[K(Y)-7.32 | 3uaer poib, MECTO ¥ 3HAUEHHE B MPOMBIILIEHHOCTH

(&

BCIIOMOTaTeNbHbIE MaTepHAaJIbl
U CIIOCOOBI peau3aluu
OCHOBHBIX TE€XHOJIOTMYECKUX
MIPOIIECCOB U MIPUMEHSITD
MIPOrPECCUBHBIE METOIbI
SKCIUTyaTaIlH
TEXHOJIOTMYECKOT0
000pyIoBaHus NpU
HU3TOTOBJICHUH U3JICTIHI
MalIMHOCTPOEHUS

MCTAJUIMYCCKUX MaTCPUAJIOB. ATOMHO'KpI/ICTaJ'IJ'II/I'-IeCKOC CTpOC€HUEC
MCTaJIJIIOB. ]Ie(beKTLI KPUCTAJUTUYECCKOI'O CTPOCHUA METAJIJIOB.
MexaHu3zm KpUCTaJUIM3allu B ME€TaJJ1a

ITK(VY)-7.33 | 3naer nuarpammy coctosinus cuctemsl Fe-C. Biusinue yrnepona u
IpUMecel Ha CBOMCTBA JKeIe30yIIIepOAUCTHIX cItaBoB. CocTaB U
CBOMCTBA YyI'yHOB U CTajel

ITK(Y)-7.¥2 | Ymeer onpenensts (pa30BbIii COCTaB CILUIABOB 110 UX AHArpaMMamM
COCTOSTHHS

IK(Y)-7.Y3 | Ymeer onpeznessts ¢ MOMOILBIO Auarpammbl cucrembl Fe-C
(ha30BBIil COCTAB KOMITOHEHTOB M €TI0 MPEBPAIICHHS

[IK(Y)-7.B2 | Bnaneer HaBbIKamMu ornpezeneHus (a3oBoro cocraBa CIuIaBoB MO
UX MHKpOIDTA(pAM Ha pudopax

IIK(Y)-7.B3 | Bnageer crocobamMu HHCTPYMEHTAIBHOTO ONPEIeIeHHUS
KOMIIOHEHTOB cucteMsl Fe-C




2. Iloka3zarTeau u METOAbI OLICHUBAHUSA

ILnanupyembie pe3yabTaThl 00y4eHHs 10 JUCHHUILINHE

KO}I KOMIICTCHIIHH

HanmenoBanue pasaejna TMCHUNIJINHBI

MeTO)ILl OIICHUBAHUSA

B METAJJIOBEJICHUH U TEPMHUUECKOI 00paboTKe; IPU CUHTE3E
HEMETAUINYECKHX COSANHCHUH U IUTACTHIECKUX MacC; IpH
HOJIYYCHHUN U MPOM3BOACTBE ()yHKIMOHAIBHBIX MATECPHAIIOB.

METaJIoB
5. Tepmuueckasi 1 XMMHMKO-
TepMuUeckas oopaboTKa cranu
6. KoHCTpyKITMOHHBIE 1
MHCTPYMEHTAJIbHBIE CTAIH

7. lIBeTHbIE METaJIbI U CILIaBbI
8. Hemerammueckue,
KOMITO3UIIOHHBIE U
HAHOCTPYKTYPHBIE MaTEPHAJIbI

Koa HaunmenoBanune (oLeHOYHBIE MEPONIPUSATHS)
P11 Hcnonb30BaTh pa3inyuHble METOIBI KOHTPOJISI, aHAU3a U YK(VY)-1 1. Kpucrannuueckoe cTpoeHue
CHHTE3a, UCIOJIb3YEMBIE B COBPEMEHHOM MaTepUaIOBE/ICHHUN. METAJIOB
3HaTh OCHOBBI HAYYHOTO METAJLIOBECHNUS; CTPYKTYPHBINA U 2. Kpucrammmsanus MeTaJIoB U
(ha30BBI COCTABBI JKENE30YTIIEPOIUCTHIX CIIABOB; CYIIHOCTh CTPOEHUE METAIIMYECKOT0 CIIUTKA
MIPOIIECCOB TEPMHUYCCKOM U XUMUKO-TEPMUIECKON 00pabOTKU 3. OCHOBBI TEOPHUH CILIABOB
CTaJli; METOJIUKY KIacCU(UKAIIUN U MAPKUPOBKH CTAJICH U 4. XKene3o u ero cruiaBbl
CIUIaBOB; CBOIMCTBA U 00JaCTH MPUMEHEHHSI IBETHBIX METAJIIIOB 5. Tepmuueckast ¥ XHUMUKO-
U CIUIaBOB; XapaKTepHblEe 0COOCHHOCTH METAJLIOB M CIUIABOB C TepMHIYecKas 00paboTKa cTaiu OTHET O BLINOTHEHHOM 3a/1aHHH
o . . 3amuTa 7a00paToOpHBIX padoT
0COOBIMH CBOWMCTBAMH; OTJIUYUTEIBHBIC CBOHCTBA 6. KoHCTpyKITHOHHBIC U
(byHKIlI/IOHa.HI)HI)IX MaTE€pHajIOB U HAHOCTPYKTYP; OCHOBHBIC HHCTPYMCHTAJIbHBIC CTaJIU
IIOHATHA B O6J'IaCTI/I HUHCTPYMECHTAJIBHBIX, HEMETAJIINYCCKUX U 7. L[BCTHI)IC METaJlJIbl U CIIJIaBbI
KOMITO3UIIMOHHBIX MaTEPHAJIOB. 8. Hemerammuueckue,
KOMIIO3UITMOHHBIC U
HAaHOCTPYKTYPHBIC MaT€pHUAJIbI
P2 YMeTrb BHIOUpATh METOBI KOHTPOJIS M aHaJu3a, ucnonbszyembre: | YK(VY)-1 1. Kpucrannmueckoe CTpoeHHe

OT4eT 0 BBHIIOJHEHHOM 3a/laHUH
3amuTta 7a00paTOpHBIX padot

3. IIxkauga oueHuBaAHUA

ITopsinok opraHM3aluy OLEHUBAHUS PE3YJIbTATOB OOYUEHMs] B YHHBEPCUTETE PErVIAMEHTUPYETCS OTHAENbHBIM JIOKAJbHBIM HOPMATUBHBIM AaKTOM —
«CucreMa OlICHMBaHHS Pe3yJIbTaTOB 00y4deHHs B TOMCKOM MOJHUTEXHHYeCKOM yHHBepcutere (CucTeMa OoleHHBaHHs)» (B JCHCTBYIOIICH PelaKiyu).
Hcnonb3yeTcst 6auibHO-pEHTUHIOBAs CHCTEMa OLIEHUBAHMs pe3y/IbTaToB 00ydeHus. FiTtoroBas olieHKa (TpaJuIlMOHHAas U IUTepHast) IO BUIaM y4eOHOH
nearenbHOCTH (u3yuenue aucuumiug, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, TPAKTUKH) ONIPEIENIIeTCsl CyMMOM 0alyIoB IO pe3yabTaTaM TEKYIIEro
KOHTPOJISL M TPOMEXYTOUHOM aTTecTaly (MTOroBast peMTHHroBas oleHka - mMakcumym 100 OansoB).

PaCHpe,Z[eJ'ICHI/IC OCHOBHBIX H JOIIOJTHHUTCIBHBIX 0alioB 3a OLCHOYHBIC MCPONPUATUA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOI\/'I aTTeCTalnuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF -IIJIaHOM O CIMUITIINHBI.



PCKOMGHHyeMaH mIKaJjia JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOTI'O M TCKYIICTO KOHTPOJIA

% BBINOJTHEHHS CooTBercTBHE
. Omnpenenenue OLEHKH
3aJaHusA TPAAUIMOHHOU OLICHKE

90%+100% «OTIMIHO» OT1anyHOE IOHMMAaHHME TPEMETa, BCECTOPOHHHE 3HAHMS, OTJIMYHBIE YMEHUS U BIIaJICHHE OIBITOM MPAKTUYECKOH JeITeTbHOCTH,
HEOOXOANMBIE Pe3yNIbTaThl 00ydeHHs CPOPMUPOBAHBI, UX KAUECTBO OI[EHEHO KOJIWYECTBOM 0aJUIOB, OJIM3KHM K MAaKCUMAIEHOMY

70% - 89% «Xopomo» JloctaTouHO TOJTHOE TOHUMAaHUE MPeIMETa, XOPOIIIe 3HAHUSI, YMEHHS 1 OIIBIT IIPAKTUIECKOH JIeITeIbHOCTH, HEOOX O/TUMBIE PE3YIbTaThI
00y4eHus1 cOpMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM 0ajlyioB

55% - 69% «Y noBiu.» [Ipuemnemoe MOHNMaHUE MTPEAMETa, YAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHHS U OIBIT TIPAKTUYECKOHN JIEeSTENEHOCTH, HEOOXOJUMbIE PE3YIIbTAThI
00y4eHus: cOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHHMAJIbHBIM KOJTMUECTBOM OaJlJIOB

0% - 54% «HeynoBn.» Pe3ynbraThl 00y4eHuUs! HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUIM

[IIxayra y1s1 OLIEHOYHBIX MEPOIPUATHI dK3aMEHA
% BBITIOJTHEHHUSI JK3aMeH, CooTrBercrBHE
o o Onpe/eieHne OLeHKH
3aJlaHUH DK3aMEHa oas TPaAMIIHOHHOH OLIEHKE
90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM NPAKTUYECKOH e TeITbHOCTH,
HEO0O0XOANMBIE pe3yNIbTaThl 00y4eHHUs chOPMHUPOBAHBI, HX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlIOB, OJIM3KUM K MAKCHMAIbHOMY
70% - 89% 14+17 «Xopormo» JloctaTouHO NOTHOE TOHUMAHHUE MPEIMETa, XOPOILKE 3HAHUS, YMEHHUS U OTIBIT MPAKTUUECKOMN JIeITeIbHOCTH, HEOOX OIUMbIE
pe3yabTaTsl 00y4eHus chOPMHUPOBaAHBI, KAYECTBO HU OAHOTO U3 HUX HE OLIEHEHO MHHHMAJIbHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% 11+13 «Y IOBIL.» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBIECTBOPUTENbHbIC 3HAHKS, YMEHUSI U OMBIT IPAKTHYECKOW JIEATEIbHOCTH, HEOOX OIMMBbIE
[pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBbHBIM KOIHYECTBOM 0aJlIoB
0% - 54% 0-+10 «HeynoBin.» Pe3ysnbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM

4. TlepeyeHb TMIIOBBIX 3aJaHHUIl

O1ueHOYHbIe MEpPONPUATHS Hpumepu THIIOBBIX KOHTPOJBbHBbIX 3aaH Ml
1. [Tocenienue 3aHsATUH | YUMUTHIBa€TCs NOCEIIEHUE JEKIIMOHHBIX 3aHATHIL.
2. 3amuTa Bomnpocsr:
nabopaTopHbIX paboT | 1. Makpo- U MUKpOCTPYKTYPHBII aHaIN3 CIIJIaBOB

2. KonndecTBeHHBIN aHAIHU3
3. BnusHue X0J101HOM TUIacTUYECKON AeopMaliuy Ha CTPYKTYpY U CBOMCTBA cTasei
4. Anamu3 nuarpammsl Fe — Fe3C
5. Bnusnue ycnoBuil Tepmudeckoit 00paboTKH Ha CBOWCTBA CTalIN
6. MuKpOCTpYKTYpa LIBETHBIX METAJUIOB U CILJIABOB
7. Tepmuueckast 06pabOTKa aTIOMMHUEBBIX CIUIABOB

3. [Ipe3enrtanus [IpumepHas Tema mpe3eHTaI|H:
COBpCMCHHBIe TCHACHIIMU PA3BUTHA MAaTCPUAJIOBCICHUL. .




OIIeHO‘-lele MEpPONpUATHS le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘7|

4, DK3aMeH Bonpocsr:

Anmzotponus KpuctaiuioB. [lomumophuzm.

Toueunsie neheKTh KPUCTAIIIOB, UX BIIHMSIHAE HA CBOMCTBA KPHCTAILIOB.

Jlnarpamma COCTOSIHUS CUCTEMBI, B KOTOPOW KOMIIOHEHThI HEOTPAHUUEHHO PACTBOPUMBI B TBEPIOM COCTOSIHUU.
[IpaBuiio oTpe3Kos.

DnemeHTapHas KpUcTajuiMueckas sueiika. [lapamerpsl ssueliku.

TBepnbie pacTBopsl (MOHATHE). TBEpAbIE PACTBOPHI 3aMEILIEHUS U BHEAPEHUS.

Jlnarpamma COCTOSIHUS CUCTEMBI, B KOTOPOH KOMIIOHEHTHI OTPAaHUYEHHO PACTBOPUMBI B TBEPIOM COCTOSIHUM U
00pa3yroT SBTEKTHUKY.

Ocob6eHHocTH KpHUCTAITU3aluu criaBoB. [Ipasuio das.

MexaHu3M U KMHETHKa KPUCTaIN3alllu.

JnarpaMmbl COCTOSIHMSI Ul CIUIaBOB, OOpasyrOIIMX XUMHYECKHE coeluHeHus. JluarpamMmbl COCTOSIHMSI C
YCTOMYMBBIM XMMHUECKUM COeIMHEHUEM. /[uarpaMmbl COCTOSHUS C HEYCTOMYHUBBIM XUMUYECKUM COECTMHEHUEM.
Knaccudukanus craneit. Yriepoaucteie KOHCTPYKIIMOHHBIE cTani. CTpOUTENbHbIE HU3KOJETHPOBAHHBIE CTAIH.
Koppo3nonHo-cToiikue ctayiu U cruiaBbl. JKapoCTOMKKE U KapOMPOYHBIE CTAIH U CIJIaBbI

[IpeBpanienue nepiura B aycTeHUT. lIpeBpalienne nepeoxnaxaEéHHOro ayCTeHUTa

Jedbopmupyemble CTuIaBbl amfOMUHUS. JINTEHHBIE CIUTABBI ATFOMUHUS.

3akanka. OTXKHUT TIEpBOro U BTOPOro poaa. OTmyck

Buipl TepMudeckoi 00paboTKH.

5. MeTtoauueckue yKazaHus 1o npouejaype oeHuBaHUs

OlIel-[()'-lHl:le MEpPONpPUATHS Hpouenypa IMPOBEICHHUSA OLICHOYHOI'0O MEPONIPUATHUSA U HeOGXOZ[l/leIe METOAUYECCKHE YKAa3aHUsA
1. Ilocemenue 3ansaTuit Jlexmonnoe 3ausaTue — 0,5 6aioB
2. 3amuTa nabopaTopHbIX padboT | DOpMOIi TeKyIIero KOHTPOJIS SBJISIETCA 3alluTa J1abopaTOPHBIX padoT, YTO MO3BOJISIET BHISIBUTH CTEIICHB

C(i)OpMI/IpOBaHHOCTI/I HpO(bCCCI/IOHaJ'IBHOFO MBIIUIICHUSA CTYACHTOB W OCBOCHHOCTHU IPOrpaMMHOIO
MaTcpHrajia B IMPOHCCCC BBLIIIOJIHCHUA pa60T. K 3aluTe na60paT0pH0171 pa6OTLI AOITYCKaCTCA CTYHACHT
IIOCJIC BBIIIOJIHCHUA pa6OTBI u Oq)OpMHeHI/ISI 0T4yeTa COrJIaCHO Tpe6OBaHI/I$IM. HpeHOI[aBaTCJ'IB MOKET
3a1aBaTh 11O TpU BOIIPOCA,TAKIKE MOKET 3a/1aBaATh YTOUHAIOMINC U JOIMOJIHUTCIIBHBIC BOIIPOCHI. KpI/ITepI/II/I
OILICHUBAHMsI 3allIUTHI JJAOOPATOPHOM pabOTHI

Kpurepwuii 0,6 - 5 banna 0,5—-1 6amna 0 GasnoB Hroro
[lomHOE,

1. 3ammra CBOEBPEMEHHOE,
imabopaTopHOW pabOTHI [AKKypaTHOE
oopmMIeHne oTIeTa

[TpaBunbHbI OoTBeT HalHe MpaBUIIBHBIA OTBET
BOIPOC HojHa BOIPOC 1o 8 Gamnos
mabopaTopHoi padorte [1abopaTopHOH padore




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBeJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUA

MakcuMabHBIH 0aJll 3a BRITOJHEHNE U 3aIIUTY Ja00paTopHOH paboThl 8 OaIoB.

[Ipesenranus [Ipe3eHTarnus npencTaBiIseTCsl HA OCHOBAHWH MCCIICOBAHNN Ha KOH(PEPEHIIMN WU TIepel ayAUTOpUEH
BO BpeMsi KOH(EPCHII-HE ICITH.
Kpurepuu oneHnBaHus Npe3eHTAIUN:
Kpurepwmii 0,6 - 4 6aya 5 — 7 Ganna 8-12 bauta Utoro
[pesenTarms [Ipe3enTarms
[IpezenTanus P " p H
conepkut ot 6 1o 10icomepxkut ot 6 mo 10
COJIEp)KUT 10 5 N N
. CIIaii/IoB, HayJHas|claioB, HayJHasI
CIIaii/IoB, HET
[Tpe3enTarus o HOBM3HA ¥ (WiM)HOBM3HA W (WJIH) 12 6annos
HAYYHOW HOBH3HBI H
.. |[mpakThueckas [paKTHYCCKAsT
(MTM) TPaKTUYECKOH
3HAYUMOCTH PabOThI HEBHAYUMOCTh  PabOTHI
3HAYMMOCTH PadOThI
TOCTATOYHO PACKPBITHI [PACKPBITHI
MakcuMaibHbIH Oaul 3a npe3eHTanuo 12 6aios.
OK3aMeH B pamkax nzydaemsbiX pa3zieioB TUCIUIIIMHBI OCYIIECTBISETCS TEKYIIEE OLIEHUBAHUE CTEIIEHU OCBOCHUS

CTyJIGHTaMH M3y4eHHOTO Marepuana. [I[poBepka 0CBOCHHUSI JEKIIMOHHOTO MaTepuaja MPOBOJAUTCS MyTeEM
ompoca, NOCJIe U3y4EHHUS TEMBI.

Jlomyck Mo UTOTY TEKYIIEro KOHTPOJI PacCUUTHIBAETCS HAa OCHOBE CyMMBbI OaiyioB, HAOpaHHBIX 3a BCE
BHJIBI OIICHOYHBIX MeponpusATHil. [IJIsi momycka K 9K3aMEHY CTYIEHTY HeoOxoauMo HabpaTh 55 6amioB u
0oJiee 1Mo BCeM BUAAM 3aIJTAHUPOBAHHBIX OLIEHOYHBIX MEPOIPUSITHA.

DK3aMeH NPOBOJUTCA C MOMOLIBIO MUCBMEHHOIO OTBETA Ha 3aJaHUs MO BCEM pa3fesiaM H3ydaeMou
JUCUUIIIUHBI.

OK3aMeHaMOHHBIA Onyer cocTouT u3 20 BapraHTOB. KaXkaplif BApHAHT COAEPKUT 2 TCOPETUICCKUX BOIIPOCA.




