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1. He.]'lb H 3a1a41 OCBOCHHUA JUCHHUIIJINHDbI

OCHOBHOM LIENBI0 OCBOEHHUS NUCHMIUIMHBI MeTOoAbl KOHTPOJIA M AHAJM3Aa Be-
1IeCcTB sIBNsieTCs (POPMUPOBAHNE 3HAHUNA O KAYECTBEHHBIX XapPaKTEPUCTUKAX METAIIONPO-
TYKIIMH, CIIOCO0axX U METOJIaX OpraHU3alliy U MPOBEACHHs pabOT MO KOHTPOJIIO U aHAIU3Y
KayecTBa CTalu U cIuiaBoB. Kpome Toro, manHas AMCHUIUIMHA CIIOCOOCTBYET OBJAJICHUIO
CTYJIEHTaMH OIPEAEIICHHBIX HAaBBIKOB IO KOHTPOJIO U AHAIM3Y XapaKTEPUCTHK KadyecTBa
U3JIETUI U3 CTaJIU U CILIAaBOB

K oCHOBHBIM 3a7auaM OBJIaICHHS TUCLHUTUIMHBI CIIETYET OTHECTH:

— W3Y4YEHHUE OCHOBHBIX XapaKTEPUCTUK KA4YECTBA CTAJIM U CILIABOB,

— TpeOOBaHMs K CIATOYHOMY KOHTPOJIIO,

— KpuTepuu OpakOBKH METALIONPOAYKIIMH MO COJIEPKAHUIO Ta30B, HEMETAJINYE-

CKHX BKIJIFOUEHHI, MAKPOCTPYKTYpE U (PU3HKO-MEXaHUYECKUM CBOMCTBAM.

2. Mecto nucuuiuinabl B cTpykrype OOII 6akanaBpuara

Juciunirza «MeToabl KOHTPOJIS U aHaJIn3a BEIECTB» OTHOCUTCA K YHCIy mpodec-
CHOHAJIbHBIX Y4€OHBIX NUCUUIUIMH BapHaTUBHOM yacTH 6a3zoBoro nukia (b1) ocnoBHOM
oOpa3oBaTesibHOI nporpamMmsl OakanaBpuara. OHa B3aUMOCBSI3aHa JJOTMUECKH U COJIepKa-
TEJIbHO-METOJUYECKHU CO CIEAYIOIUMU qucuuIuimHamu ¥ npakrtukamu OOIL.

— MaTepuajIOBeICHHE;

— ¢u3nUecKas XuMus;

— METPOJIOTHUSA, CTAaHAAPTU3AIUS U CePTUDUKALINS,

— (pu3nueckue CBOKWCTBA TBEPABIX TEII;

— 3aIllMTa METAJJIOB OT KOPPO3UH;

— METOZOJIOTHUSI BBIOOpa MaTEepHaiOB U TEXHOJOTUI B METAJLTYPIHH.

3. Ilepeyenn MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS 1O
AUCHHILINHE
(Moxy.110), COOTHECEHHBbIE C IJIAHUPYEMBIMH pe3yaibTaTaMU
0CBOEHMS 00pPa30BaTe/IbHOI MPOrpaMMBbI

B pesynbprare ocBOCHUSA AUCUUILIMHBI « MeToabl KOHTPOJIS M AaHAJIU3A Be-
mecTB» (MoAyisi) y oOyyaromerocss (GopMHUpYIOTCs ClEIYIOIIMEe KOMIETEHIIMU U
JOJKHBI OBITh IOCTUTHYTHI YKa3aHHbIE HUKE Pe3yNIbTaThl 00yUeHHs KakK 3Tan Gop-
MHPOBAHUS COOTBETCTBYIOIIMX KOMIIETECHIINM:

B pesyabTaTre ocBoe-

Kon HHUsI 00pa3oBaTebLHOI
KOMIIe- | MPOrpaMMbl  00y4aro-
TEeHUHH | IMICHA J0JIKeH 00J1a-
AaTh:

IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00y4YeHHS 110
AUCHUILINHE




OIIK-4 | CnocoOHOCTBIO 3HATD:
MPOBOANTH W3MEPEHUS [OCHOBHBIC IIpaBWJIa IOMCKa M O0TOOpa uH(pOpMAIUH,
U HabmoeHus B chepe METOJbI UCIIOJIb30BaHUS WH()OPMALIUU JJI TIOJTOTOBKU U
npohecCHOHATBLHOM MPUHATHS pEIICHUH B HAYYHBIX HCCIEJOBAaHUSAX U B
eI TEIIbHOCTH, MPAKTUIECKON TEXHUIECKOU e TEIIbHOCTH
00pabaTbIBaTh U | yMeTh:
MIPEACTABISITh CaMOCTOSITENILHO HCKaTh, aHAJIM3UPOBATH U OTOHMPATH
IKCIIEPUMEHTAILHBIC HEO00XOTUMYIO nHpopmaruto, OpraHU30BHIBATb,
JaHHBIE. MpeoOpa3OBEIBATh, COXPAHSTH U IIEPEIaBaTh e
BJIAIETh:
MpaBUIaMu npeoOpazoBaHus uH(pOopMaIun
HEOOXOAUMBIMH JIJIs1 €€ XpaHCHHUS.
CrocoOHOCTBIO 3HATD:
BEIOHpATH METOJIbI |METONIbI WCCIIEAOBAHUN, MPOBEIACHUS, OOpPadOTKU WU
IK-1 | muaHupoBaHus, AQHaNM3a  pe3yJbTaTOB  HCHBITAHUA ¥ M3MEPEHHUU.
[IOJTOTOBKHA u |Kpurepuu BIOOpa METOZOB U METOJIUK UCCIICIOBAHUI
[IPOBEICHUS
poBCa . yMeThb:
HCCIIENOBAHNH,
: MPOBOAWTH WCHBITAHUS, W3MEPEHHsI U  00paboTKY)|
HaOJIIOIEHUH,
. pe3ynbTaToB. PerucrpupoBaTh MOKa3aHHS MPHUOOPOB.
HCIBITaHUA, .
N [IpoBoguT pacy€Thl ©  KPUTHYSCKH  AHAIU3ZHPYET
HU3MEPCHHM 5
[PE3yNbTaThl, AETAET BHIBOIBI.
OPUMEHSTh WX  Ha
IIpaKTHKE, BJIAICTD:
aHaJIM3HUPOBAT, BEIOOPOM  HCTIBITATEILHOTO M HM3MEPUTEIBHOTO
06pa6aTHBaT], u 060py,HOBaHI/I}I, H606XO,Z[I/IMOFO JJIsL TIpOBEACHUS
TIpe/ICTaBIAT vccienoBaHuil. BeimonHsier omneHku W 00pabOTKH
pe3ynbTaThl PC3yIbTAaTOB

4. CTpyKTypa M cojiep:KaHue TUCHUININHBI

OO6mmas Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET S 3a4eTHHIX euHMII, T.€. 180
aKaJeMUYeCcKnX 4acoB (M3 HUX 126 yacoB —camocTosATenbHas paboTa CTYJEHTOB),
ayJIMTOPHBIX 3aHATUI — 54 "aca, B TOM uucie 36 yacoB— neknuu; 18 yacoB —mado-
patopHblie 3aHATHsA. DOopMa KOHTPOJIS — IK3aMEH.

Cmpyxkmypa u cooepacanue oucyuniunvl « Memoowvt KOHMpOJsL U AHAIU3A 8e-
wecmey no cpoxkam u uoam pabomol ompaxcenwt 8 Ilpunosxcenuu 1.



Conep:xkanue pa3iesioB IUCHUIINHBI

Tema 1. OcHOBHBIE XapaKTEPUCTUKU KauecTBa cTaiu. BiusiHue comepxa-
HUS Ta30B, HEMETAUNIMYECKUX BKIFOUCHUNM M MAaKpOCTPYKTYPhI HA KQ4€CTBO CTallb-
HoM mpoxaykiuu. CrangapTsl KadecTBa crajid. CHAaTOYHBIA KOHTPOJIb, KPUTEPUU
OpakoBKkU MeTautonpoaykuuu. Cepruduxaius MeTauIoNpoIyKIHH.

Tema 2. O100p ¥ MOArOTOBKA MPOO sl KOHTPOJIBHBIX UCIIBITAHUN Ha CO-
nepxanue ra3zoB. OIpenerneHne COAEepKaHus ra30B B CTaId U CIUIABaX METOAOM
BOCCTAaHOBHUTEJIBHOTO IUIABJICHUS B BaKyyMe. DKCTPAaKLUs BOAOPOJA, a30Ta U KHC-
JIOpoJia U3 PacIUIaBICHHON aHaIM3UpyeMoil MpoOkl B ycIoBUsAX Bakyyma. [Ipume-
HsieMbl€ IPUOOPBI, X YCTPONUCTBO M MX UCIOJIb30BAHUE I ONPENEICHUs COJep-
YKaHHWsI Ta30B B CTAIIM U CILIABAX.

Tema 3. Onpezenienne coepKaHus ra30B B CTANIM U CIJIaBaX METOJIOM BOC-
CTAHOBHUTEJIBHOTO IUIABJIEHUSA B MOTOKE MHEPTHOTO ra3a. DKCTPakKUus BOJIOPOJA,
a30Ta M KHUCJIOpoJia M3 aHajauzupyemoro ooOpasna. CoBpeMeHHbIE MPHUOOPHI, UX
YCTPOMCTBO Y MPUMEHEHHUE JIJIs1 KOHTPOJISI COJIEPHKAHUS Ta30B B CTAIM U CIUIABaX.

Tema 4. KJ'IaCCI/I(l)I/IKaI_[I/IH HEMCTAJNIMYCCKHUX BKJ'II-O‘IGHPI?I, COACPKAIINUXCA B
crany. BausHue HeMeTalUIMYECKUX BKJIKOUCHUN Ha XApPaKTCPUCTUKU KAa4CCTBa HU3-
I[GJ'IPIIZ U3 CTaJId U CIIJIaBOB. MCTOI[I::I KOHTPOJII HEMCTAJINIMYCCKHUX BKJIIOUCHHUI B
CTaJIk U CIlJIaBax.

Tema 5. KoHTposib HEMETATUIMYECKUX BKIIOUYECHUN DIIEKTPOXUMUUYECKUM,
MeTauiorpauuecKuM 1 dJIEKTPOHHOMUKPOCKOTTMYECKUM METOIaMH.

Tema 6. Knaccudukarus MakpoeeKToB B CTalIM U CIUIaBax. XapakTepu-
CTHKH KadyecTBa MeTajuia. BiusiHre MakpoCTpyKTyphl Ha OTOOD MPpo0 /171t KOHTPOJIb-
HBIX UCTIbITaHUH. KOHTPOJIb MaKpOCTPYKTYPBI METOJIOM TPaBIEHUS 00Pa3IoB B pac-
TBOPaxX KHUCJIOT ¥ METOJIOM OTIIEYaTKOB.

Tema 7. [ledexktockomnus: yabTpa3ByKOBasi, MarHUTHAsI, BUXPETOKOBAs, Ka-
MWUIsIpHas U paguanronHas. Lemn u 3agaum 1eh)eKTOCKOIUH M CIIOCOOBI peain3a-
197048

Tema 8. KoHTposib MEXaHUUYECKUX CBOMCTB CTalIu U ciuiaBoB. Onpenerne-
HUE MPEIeTIOB MPONOPIIMOHAIBHOCTH, YIIPYTOCTH, TEKYYECTH, TPOYHOCTH, OTHOCH-
TEJIBLHOTO YIJIUHEHUS, CY>KCHUS, YJIapHON BS3KOCTU. VcmbITaHus cTaiud Ha TBEp-
JIOCTh, YCTaJOCTh, MON3YYECTh U JJIUTEIbHYIO MPOYHOCTh. Hepaszpyiatomue me-
TOJIbl KOHTPOJII MEXaHUYECKUX CBOMCTB CTaJIM U CIIABOB.

Tema 9. Cepruduxanus npoaykuuu. CXeMbl U CUCTEMbI CepTUDUKALIIH
npoaykuuu. [TpaBoBoe obecneuenune ceprudukanuy NpoIyKIUH.



Opransl 10 cepTuuKauy NPOIYKIUU U UX 3a7auyd. AKKpeauTauus OpraHoB I10
cepTu(UKalMY U UCTIBITATENbHBIX JJabopaTopuil. OdopMiieHHe, perucTpanus 1 Bbl-
Jada cepTH(HUKaTa Ha TPOU3BOAUMYIO MPOAYKINIO. IHCTIEKIIMOHHBIM KOHTPOJIb 3a
cepTU(UIMPOBAHHOMN MPOTYKIIHEH.

5. O6pa3zoBaTe/ibHbIE TEXHOJIOTUH

Meroauka npenojaBaHus TUCHUIUIMHBI « METOIbl KOHTPOJIS U aHalu3a Be-
IIECTB» U peain3alrsg KOMIETEHTHOCTHOIO MOJAX0/1a B U3JI0KEHUU U BOCHPHUSITUU
Marepuala MpeyCMaTpuBacT UCIOIb30BaHUE CIEIYIOIINX AKTUBHBIX U MHTEpaK-
TUBHBIX ()OPM MPOBEICHHUS TPYIIOBBIX, UHIUBUAYATbHBIX, Y TUTOPHBIX 3aHATUN B
COUYETAaHHWU C BHEAYJUTOPHON pabOTOI C 1esibl0 (OPMHUPOBAHUSA U PA3BUTHUS IPO-
(hecCHOHANBHBIX HABBIKOB OOYYAIOIINXCS:

— 4TEHHWE JIEKIMH W MPOBEJICHHE JTaOOPATOPHBIX PA0OT COMPOBOXKIACTCS
[IOKa30M MYJIbTUMEIUNHBIX JIEKIIMI C IMOMOILBIO KOMIIBIOTEPHON U MPOEKTOPHON
TEXHUKH U WUTIOCTPUPYETCS HATJIAIHBIMUA TOCOOUSIMU;

— 00cyXJIeHHE MPOIICHHOT0 MaTepuaia Ha 3aHATHIX;

— HCIOJIb30BaHHWE WHTEPAKTUBHBIX (OPM TEKYLIEro KOHTpoJd B (opme
ayJIUTOPHOI'O U BHEAYJUTOPHOI'O HUHTEPHET-TECTUPOBAHUS;

— OpraHus3auusl ¥ IpPOBEJIECHHE TEKYLIEro KOHTPOJSA 3HAHWWM CTYACHTOB B
dbopme TeCTUpOBaHMUS.

VY nenbHbIA BeC 3aHATUNA, TPOBOJUMBIX B MHTEPAKTUBHBIX (popMmax, ornpeze-
JIEH TJIABHOU 1I€JIbI0 00pa30BaTeIbHON MPOrpaMmbl, OCOOCHHOCTHIO KOHTUHIE€HTA
00yJaromuxcs U CoAepKaHNeM TUCITUILIMHBI U B 11esioM coctaBisieT 20% ayauTop-
HBIX 3aHSATHM.

3aHATHS JICKIIMOHHOTO TUTIA COCTABJISIOT 67% OT 00beMa ayTUTOPHBIX 3aHS-
THI.

B kxypce nekuuii mpemnojgaeTcsi MOCTOSSHHO OOHOBIISIEMBIN MaTepual, 3anM-
CTBOBAHHBIN M3 Pa3JIMYHBIX UCTOYHUKOB — HAYYHBIX CTaTed, MOHOTrpadwuii, u T.1.,
YTO MO3BOJISIET OCBEIIATH MOCJIEIHUE JOCTHKEHHS B METALTypIuu, MpoOyKaas y
CTYJIEHTOB UHTEPEC K YCBOCHUIO 3HAHU.

Baxxnyto yacte TeopeTnueckoi U nMpopecCUuOHAIBHON MOATOTOBKU CTY/ICH-
TOB COCTABJISIIOT MPAKTUYECKHUE 3aHATUS (CEMUHAPBI, KOJUIOKBUYMbI). OHU Harmpas-
JIeHbI Ha OoJiee TITyOOKOe YCBOCHHUE TEOPETUUECKUX MOJIOXKEHUN U (hOPMUPOBAHUE
y4eOHBIX U MPOPECCUOHAIBHBIX 3HAHUN U YMEHHUIA.

B TedeHne cemecTpa OCyIIECTBIACTCS TEKYIIUA KOHTPOIb OCBOCHHUS AUCIIH-
IUTHHBI B (POPME YCTHOTO OMpoca MO TEMATUKE MPEIIECTBYIOIINX 3aHATUH.

6. OneHoYHbIe CPEICTBA IJIs TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH,
MPOMEKYTOUYHOI ATTECTAIMH MO UTOTaM OCBOEHHS THCIIUTITHHBI
1 Y4eOHO-MeTOoAuYeCcKoe o0ecrevyeHrne CaMoCTOSITeIbHOI PadoThI CTYAeHTOB

TexHudeckne CpeacTBa OCBOCHHUS JUCUUILIMHBI BKJIKOYAKOT 3JIEKTPOHHBIN
O0ank gaHHBIX (OTO- U BUACOMATEPUATIOB (IIAKATOB, CXEM, YEPTEKE) OCHOBHBIX



TEXHOJIOTUYECKHUX MPOLIECCOB MPOU3BOACTBA CTAIU U CIIEHUATU3UPOBAHHOTO MeXa-
HUYECKOTO 000pYAOBaHUs, UCIIOIB3YEMOTO B METAIITYPTHYECKOM IIPOU3BOJICTBE.

B npotiecce 00yueHust HICMOMB3YIOTCS CIAEAYIOIINE OIIEHOUHbIE POPMBI CaMo-
CTOSITEJIbHOM pabOThI CTY/ICHTOB, OLICHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS yCIie-
BA€MOCTHU U IIPOMEKYTOUHBIX aTTECTAIlUM:

6.1. @oH O1LIEHOYHBIX CPEICTB /JIs MPOBeIeHUs MPOMEKYTOUHON aTTecTalNu
00y4YarIuXCcs Mo JUCHUIINHE (MOTYJIIO)

6.1.1. [lepeyeHb KOMIETEHINH C YKa3aHUEM ITANOB UX (opMHUPOBAHUA
B Mpollecce 0CBOEHUsI 00pa30BaTeIbHOI NPOrpaMMbl

B pe3synbrare 0CBOEHUS TUCUUILIMHBI (MOIYJIA) Y CTYAEHTOB (POPMUPYIOTCS
CJIEIYIOIME KOMIIETCHIINHN:

Kon B pesyabTrare ocBoeHHs1 00pa30BaTEILHON IPOrPaAMMBI
KOMIIEeTeHIINH o0y4yaruiics 10JKeH 00,1a1aTh

OMK-4 CriocoOHOCTBIO  TPOBOOUTH HW3MEpeHuss u HabmiogeHuss B cdepe
npopecCUOHAILHON ~ JeITENbHOCTH, 00paldaThlBaTh U IPEJCTABIATDH
9KCIIEPUMEHTAJIbHBIE JaHHbIE

MK-1 CriocoOHOCTBIO  BBIOMpATh METOABl IJIAHUPOBAHUS, MOJATOTOBKH H
MPOBEACHUSI HCCIICIOBAaHNN, HAOMIONCHU, WCHBITAHUN, W3MEPEHHH U
MPUMEHSATh UX Ha MPAaKTUKE, aHAIU3UPOBATh, 00padaThIBaTh U MPECTABIAT
Pe3yJIbTaThI

B nporiecce ocBoenus 06pa3oBaTebHON MTPOTrPaMMBbI JAHHBIE KOMIIETEHITUH,
B TOM YHCJIE UX OTACIIbHBbIE KOMIIOHEHTHI, (DOPMUPYIOTCS TTOATAITHO B X0JI€ OCBOE-
HUSL 00YYaIOMUMHUCS JUCIUTUTHH (MOJIyJIeH ), MPAKTHK B COOTBETCTBUH C YYCOHBIM
IUTAHOM Y KaJICHJapHBIM rpadukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3arejeidl 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHIIUIA,
(opMupyeMBbIX 110 UTOraM OCBOCHHS INUCHUILIUHBI (MO1YJIs1),
ONUCAHME IIKAJ OLlCHUBAHUSA

[TokazaTenem OLEHMBAaHUS KOMIETEHIIMI HAa Pa3MYHBIX 3Tanax ux (Gpopmu-
pOBaHUs SABISETCA JOCTHXKEHHE OOYYArONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaToB 00y-
YEHUS N0 TUCUUTUIMHE (MOIYIIIO).

OIIK-4: Vicrionb30BaHHE HHCTPYMEHTOB M 000pY/10BaHUS

Kpurepun onennBanus

IMoxka3arean
2 3 4 5

3HATb:

— OCHOBHEBIC ITPaBHJIA
rmoucka u otTbopa
MH(pOPMAIIUN, METOIBI

OO0yuaromuiics 1eMOH-
CTPHUPYET MOJHOE OT-
CYTCTBHE HJIM HEIOCTA-
TOYHOE COOTBETCTBHE

OOyuaromuiicss AeMOHCTPH-
PYET He MOJIHOE COOTBET-
CTBUEC 3HAHUIA:

OOyuaromuiicss 1eMOH-
CTPUPYET YaCTHYHOE
COOTBETCTBUE 3HAHUM:
OCHOBHBIX MEXHOJI02U-
YeCKUX NPOYUeccos 8

OOyuaronmiics ne-
MOHCTPHUPYET I10JI-
HOE COOTBETCTBHE

3HAHMI:




MCII0Ib30BaHMS
MH(pOPMALIUY IS
TOJTOTOBKH 1
IPUHATHSL PELICHUN B

3HAHUM OCHOBHBIX MeX-

OCHOBHbLX MEXHOJI02UHEeCKUX

memairypauu u mane-

OCHOBHbIX MEXHO0~

HoJlocu4ecKux npoyec-

npoueccoes 6 memaJjjiypcuu u

puanoobpabomre

Co6 6 memaJijiypcuu u

Mmamepuaioobpabomke:

Mamepuanoobpabomke:.

I[OHchaIOTCSI S3HAYUTCIIb-
HBIC 0HH/I6KI/I, MPOABIIACTCS

3HaHHs OCBOCHBI, HO
JIOITYCKAIOTCS He3HA-
YUTENIbHBIC OIIHOKH,

cUYeCKUux npoyec-
CO8 6 MemaJilypcuu

u Mamepuanoobpa-
bomke

Hay9IHBIX o
HEJ0CTAaTOYHOCTh 3HAHHUM, HETOYHOCTH, 3aTPy/I- CB00OTHO OTepu-
HCCHCHOBaHHiIX nB 0 psIy ToKa3aresei, o0y- HCHHS TIPU aHAITUTHYE- | pyeT MpHOOpeTeH-
IIPAKTHICCKON YAIOIIMHCSA UCTIBITBIBAET 3HA- | CKUX MPOTHO3aX, EPe- | HBIMU yMEHUAMH,
TEXHUYECKOU YHUTENbHBIC 3aTPYIHEHUS HOCE YMEHUI Ha HO- TIPUMEHSET UX B CH-
INesITeIbHOCTU MIPU OTIEPUPOBAHUH YMEHHU- BbI€, HECTaH/IapTHBIE TyalusX MOBbILICH-
SIMH TIPH UX TIEPEHOCE Ha HO- | CHUTYaIllu HOM CIIOKHOCTH.
BbIC CUTYalNU
yMeTb: OOydarommuiicst He OO6yyaromuiicst eMoHCTpH- | OOydJaromuiicst 1eMOH- OOyuaromuiics
— CaMOCTOSTEIbHO yMEeT WK B HEJI0CTa- PYeT HEMOJHOE COOTBET- CTPUPYET YaCTHYHOE JIEMOHCTPUPYET
MCKaTh, aHAJIU3UPOBATh TOYHOH CTEICHU YMEECT: CTBHUE CIICAYIOINUX yMeHPIﬁ: COOTBETCTBUE CIENYIO- IIOJTHOC COOTBECT-
11 OTOUpATH UCNONIb306ANbL MEMOOblL | UCNONbL306ANb MEMOObL U ) IIMX YMCHUIL: CTBHE CIICyIOLINX
Heo6XO0 THMYTO u npuefiu)z o1 2 pex- npuemvl 015 2 pexmusHou UCNOJIb308AMb Me- YMEHHUIL:
MUBHOU KOPPEKYUU Me- | KOPPEKYUU Memauiypauie- moobl U npuemvl Ojis UCNONIL306ANb Me-
HHq)OpMaHI/HO’ MAIAYP2ULECKUX mex- CKUX MexXHoN02Ull aghhekmusnou Koppek- | moowvl u npuembvl
OpraHu30BBIBATE, Hoa02Ul JlomyckaroTcest 3HaYUTENb- YUy Memalyp2uye- 015 shhexmusHoU
peoGpasoBbIBATH, HbIC OIIHOKH, TIPOSIBIIACTCS CKUX MeXHON02UlL

COXpaHATb U
rnepeaaBaThb €€

HEeI0CTaTOYHOCTh YMEHHIA,
TI0 sy TIOKa3atenel, o0y-
YaIOIIUICS UCTIBITHIBACT 3HA-
YUTENbHBIC 3aTPYXHECHHS
TIPU OTIEPUPOBAHUH YMEHH-
SIMH TIPU UX TIEpEHOCE Ha HO-
BBI€ CUTYaINN

‘YMeHus 0CBOEHbI, HO
JIOIyCKAaIOTCsl HE3Ha-
YHUTEIbHBIC ONINOKHY,
HETOYHOCTH, 3aTpPy-
HEHUsI IPU aHAIUTHYe-
CKHX OIlepanusx, mepe-
HOCE YMEHUH Ha HO-
BbIE, HECTaHAAapPTHBIC
CHUTyallun

Koppexkyuu memai-

JIYPeUYeCKUX meX-
Hono2ull

CBo0OOHO onepH-
pyeT npuobpeTeH-
HBIMH YMCHHUSIMH,
MPUMEHSET UX B CHU-
Tyalusx MOBBIIICH-
HOM CJIOKHOCTH

BJIAJ1ETh:
npaBHIaMU
npeodpa3oBaHus
nHpOpPMALUT
HEOOXOAUMBIMHU ISt
e€ XpaHeHus

OOyuaroruiics He Bia-
JIeeT WIHM B HEIOCTATOY-
HOU CTETICHU BIIAJICCT:
Memooamu OUEeHKU U

OOyuaromuiicss He ocTa-
TOYHO BJIAJICET:

Memooamu OUeHKU U Kop-
DeKyuY U 6HeOPeHUsl PAyUo-

KOppeKuuL U 8HeOpeHUs.

HAJIbHbLX npuemos 0J151 NOBbl-

OOyuaronuiicss TeMOH-
CTPHUPYET YaCTUIHOE
COOTBETCTBHE CIIEYIO-
UM YMEHUSIM:
Memodamu OUeHKU U

OOyuaromnuiics B
MOJIHOM 00beMe
BIIAJIEET:

Memoodamu OYeHKU
U KOppeKyuu u

PAUUOHATIbHBIX NPpUEMOEB

weHus 3chexmusHocmu

015 nogvlienus A gex-

pabomoi

musHocmu_pabonivl

JlonmyckaroTcst 3HaUUTENb-
HbIE OIINOKH, IPOSBIIAETCS
HEJI0CTaTOYHOCTh BJIa/ICHUS
HaBBIKaMHU 10 Psy MOKa3a-
teneit. OOyJarommiics uc-
IIBITHIBACT 3HAYUTEIbHBIC 38-
TPYAHEHHS IPH IPHMEHEHUU
HaBBIKOB B HOBBIX CHTYa-
LHAX

KOppeKyuu u eHeope-

BHEOPeHUsL PAUUO-

HUA payuoHAIbHblX
npuemoes 0715 nogwlue-

HAIbHbIX NPUEMO8
015l NOBbLUCHUS

Hust 9hdpexmusnocmu ahhexmusnocmu
pabomul pabomul

HaBbiku 0CBOEHEI, HO
JIOITyCKAIOTCS HE3HA-
YUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTpy[-
HEHUsI IPU aHAIUTHYE-
CKHX OTeparnusx, nepe-
HOCE YMEHMI Ha HO-
BBIC, HCCTAaHAAPTHBIC
CHUTYalLMH

CBoboHO TIpUMe-
HSET HOJTy4eHHbIC
HaBBIKH B CHTYa-
IUSX TOBBILIEHHOM
CIIOXKHOCTH

ITK-1: CriocoOHOCTH BBIOMPATh METOIBI IIJIAHUPOBAHHUS, TIOATOTOBKH U MTPOBEJICHUS HCCIIEI0BAHUH,
HaOJIOZICHUH, NCTIBITAHUNA, U3MEPEHHUI 1 PUMEHATh X Ha IIPAKTUKE, aHAITM3UPOBaTh, 00pabaThIBaTh
U TIPEICTABIISITH PE3YIbTAThI

IToka3arean

KpuTepun onennBanus

2

3

4

5

3HATD:
IMETOIBI HCCJIEJOBAHMM,
MpoBeaeHus, 00paboTKN
1 aHaJIH3a Pe3yIbTaTOB
MCIIBITAHUH U
m3mepenuil. Kpurepun
BEIOOpA METO/IOB U
METOJNK HUCCIEIOBAHUN

OO0yuaromuiicst 1eMOH-
CTPHUPYET MOTHOE OT-
CYTCTBHE HJIM HEJIOCTA-
TOYHOE COOTBETCTBHE
3HAHUH:
cucmem_asmomamuye-

OO0ydaromuiicst IeMOHCTPH-
pyeT HEIoJIHOE COOTBET-
CTBUE 3HAHUM:

cucmem agmMomMamuyecko20

OOyuaromuiicst JTeMOH-
CTPHPYET YaCTUIHOE

COOTBETCTBHE 3HAHUIA:
cucmem asmomamuye-

ynpaeienusa u pe2yiuposd-

CKO20 ynpaeleHusd u

HUA OCHOBHbIX NMexXHolocu4e-

pe2yiupoeanusil OCHO6-

OO0yuarommiics ne-
MOHCTPHUPYET II0JI-
HOE€ COOTBETCTBHE
CIIYIOIINX 3Ha-
HHH:

cucmem asmoma-

CKO20 ynpaejilenus u pe-

CKUX npouyeccoe memajiiyp-

HbIX MEXHO102U4YeCKUx

mu4ecKkoco ynpae-

2VAUPOBAHUSL OCHOBHbIX
MEXHOIO2UYECKUX NPO-
Yeccos Memaniypuu

2uu.
JlomycKaroTcst 3HaUUTEIIb-
HBIE OIIMOKH, IIPOSIBIIETCS
HEJIOCTaTOYHOCTD 3HAHHUIA,
10 psAAy MoKa3arenei, 00y-

npoyeccos Memaiiyp-

JIeHUSL U Pe2YIupo-

2uu,
Ho nomyckarorcs He-
3HAYUTEILHEIE
OIINOKH, HETOYHOCTH,

B8AHUA OCHOBHbIX
MEeXHOo102Uu4eCcKux

npoyeccos memai-
Jaypauu CBOOOIHO




YaIOIIUNCS UCTIBITHIBACT 3HA-
YUTCJIbHBIC 3aTpYAHCHUS
IpH ONCpHUPOBaHUUN 3HAHU-
SIMU TIPU UX IEPEHOCE Ha HO-
BbIC CUTYallun

3aTpyIHEHUS IIPU aHa-
JIUTUYECKUX OIepa-
ISX

oIepupyeT IpHOO-
PETCHHBIMH 3HAHU-
SMHA

yMeTh:
- IPOBOJUTH
MCTIBITAHNS, H3MEPEHHUS
1 00paboTKy
[pe3yIbTATOB.
PeructpupoBathb
MoKazaHusl TPHOOPOB.
[IpoBOaUT pacu€Thl U
KPUTUYECKU
QHATU3UPYET
[pe3yIbTATHI, AENaeT
BEIBOIBI.

Obyuatomuiica He
yMEeT WM B HEI0CTa-
TOYHOM CTENEHU yMEET
UCHONIL308aMb_MemoObl

OOyuaromuiicss AEMOHCTPH-
PYET HEIOJIHOE COOTBET-
CTBUE YMEHHUH
ucnonvsosams memoodwvi ACY

ACY TII ona spex-

T ona s¢hpexmusnoil_kop-

OOyuaromuiicss 1eMOH-
CTPUPYET  YacTHIHOE
COOTBETCTBHE CIIEIYIO-
LUX YMEHUH

UCNOb306aMb Me-

MUBHOU KoppeKyuu me-

pexyuu memaiiypeudeckKkux

moovt ACY TI1 ons a¢h-

OOyuaronuiics ne-
MOHCTpPHUpYET MOJ-
HOE COOTBETCTBHE
CIIETYIOIINX yMe-
Huil:
UCnOIb306aMb__Me-

mauaiypeuyecKkux __mex-

mexHono2ull

HOJlo2Ull

JlonyckaroTcs 3HAUUTENb-
HBIE OLIMOKH, IPOSBIAETCS
HEJ0CTaTOYHOCTh YMEHUH,
0 psIIy MoKa3zaresel, o0y-
YAIOLIMICS UCIBITHIBACT 3HA-
YHUTENBHBIC 3aTPyIHEHUS
IIpU ONIEPUPOBAHUM YMEHU-
SIMU TIPU UX IIEpEHOCEe Ha HO-
BBI€ CUTYaINN

dexkmusnoll koppekyuu

moovt ACY TII ons

memairypeudeckKkux

2 hexmusnol_Kop-

MexXHOoL02Ul

VMeHusT OCBOEHBI, HO
JIOITyCKAIOTCsl HEe3HAYH-
TeJbHBIC OIIMOKH, He-
TOYHOCTH, 3aTpyJlHe-
HUS TIpU aHAJTUTHYe-
CKHUX OIlepalusx, rnepe-
HOCE YMEHUH Ha HO-
Bble, HECTaHAAPTHBIC
CUTYalluH

DEeKYUY _Memaniyp-
SUYECKUX _MEXHOJO0-
euil

CBoOozHO onepH-
pyer npuoOpeTeH-
HBIMH YMCHHSIMH,
MPUMEHSET UX B CU-
TyalHsX OBBIILICH-
HOM CJIOKHOCTH

BJIA1€Th:

BBIOOpPOM
HCIBITATEILHOIO U
HU3MEPHUTEIILHOTO
o0opymoBaHus,
HEOOXOIUMOTO I
MIPOBEICHUS
HCCIICIOBaHUM.
Bremonaser
OLIEHKH U
00paboTku
pe3yJbTaToOB
HCCIIEN0BAHUA.

OO0yuaromuiicst He Bi1a-
JIeeT WM B HEJOCTaTOY-
HOH CTCTICHH BJIaJICET

MemoOamu OYEeHKU
MOYHOCIU USMEPeHUlL

OOyuaromuiicsi AEMOHCTPH-
PYeT HENoJIHOE COOTBET-
CTBUE 3HAHUU

Memo006 OYeHKU MOYHOCU

OOyuaromuiicsi 1eMOH-
CTPUpYET YaCTHYHOE
COOTBETCTBHUE 3HAHUM:
Memo008 OYeHKU moy-

OOyuaromuiicst B
IIOJIHOM 00BeEME
BJIajieeT
Memooamu OYeHKU

usmepeHuil onst KOppEK-

HOCMU U3Meperull onst

mo4YHocmu usmepe-

OISl KOppeKyuu u

yuu u 6‘H€0D€Huﬂ PayUoOHAlb-

Koppexkyuu u 6‘H€()D€'

HULL Ol KOppeK-

BHEOPEHUSL PAUUOHAIIb-

HbIX npuemos kcniryamayuu

HUA payuoOHAlbHbIX

HbIX npuemos 3Kcniya-

memaiiiypaudecKkux azpeza-

npuemoe sxkcniryama-

UuU u eHeOpeHus
PAYUOHATILHBIX NPU-

mayuu memajirypaude-
CKUX azpezamos

moe
JoTyCKAaroTCsl 3HAUNTE b~
HbIE OIINOKH, IPOSBIIAETCS
HEJI0CTATOYHOCTh BJIAJICHUS
HaBBIKAMH TI0 PsIIy [TOKa3a-
Teneit. O0yJaromuiics uc-
IIBITHIBAET 3HAUUTEIBHBIE 3a-
TpPY/AHEHHS TIPH IPUMEHEHUI
HABBIKOB B HOBBIX CHUTYa-
IHSAX

yuu Memaiiypauie-

emos skcnyama-

CKUX aepe2amos
HaBbiku ocBO€HBI, HO
JIOIYCKAaIOTCsl HE3Ha-
YHUTENbHBIE OLINOKHY,
HETOYHOCTH, 3aTpyA-
HEHUsI IPU aHAIUTHYe-
CKHX OTlepanusx, mepe-
HOCE YMEHHUH Ha HO-
Bbl€, HECTaHJapTHbIE
CHUTyalun

yuu Memaiiypauye-
CKUX aepe2amos.
CB00O0IHO TIpUMeE-
HSET TIOTyYCHHBIC
HaBBIKU B CHUTYya-
ILUSX MOBBIIIEHHOMN
CII0KHOCTH

[IIxanpl OLIEHNBAHUA PE3YJIbTATOB POMEKYTOUHON aTTECTAILIUU U UX ONMCAHUE.

DopMa NIPOMEKYTOYHOM ATTECTALMHU: IK3aMEH.

[IpomexxyTouHas arrectanusi o0ydarommxcs B GopMe dK3aMEeHa MPOBOIUTCS
M0 pe3yibTaTaM BBIMOJHEHHUS BCEX BUIOB Y4eOHOUM pabOTHI, MPEeTyCMOTPEHHBIX
y4€OHBIM TIJIAHOM IO JAHHOW TUCUMILUIMHE (MOIYJII0), PU 3TOM YUUTHIBAIOTCS pe-
3yJbTaThl TEKYILETO KOHTPOJISI YCIIEBAEMOCTH B TCUCHHUE CEMECTpa.

OlieHKa CTENEHU JOCTUXKEHUS OOYyYaloIUMUCS TUIAHUPYEMBIX PE3YyJIbTaTOB
oOy4eHHs MO AUCIUIUINHE (MOJIYIIO) MPOBOAUTCS MPEIMOAABATEIEM, BEIYIIUM 3a-
HATHS 10 JTUCHUIUIMHE (MOIYJII0) METOJOM 3KCcrepTHON onieHku. [lo uroram mpo-
MEKYTOYHOM aTTecTalluy MO JUCHUIUIMHE (MOJYJI0) BBICTABIISETCS OLICHKA «3a-
yTeHo» win «He 3auTeHo».

K npomesicymounoii ammecmayuu 00nycKaomcs moavko cmyoeHmol, 8biNo.J-
HUBwUe 8ce 8UObL Y4eOHOU pabomvl, npedycmMompennble pabouell npocpammoi no
OUCYUNTIUHE, A MAKHCEe CO2NACHO Pe3YIbmamam meKyuje2o KOHmpoJs ycneeaemo-
cmu 8 meyeHue cemecmpa, 8bINOJIHEHHO20 NPenooasamenem, 8e0YUUM 3aHamus




Donobl oyeHouHblx cpedcms, npedcmasiennvl 8 llpunosxcenuu 2 k paboueil npo-
epamme.

Ixana
OLleHMBaHUA

Onucanue

Buinonnenvt  6ce  6uovl  yueOnou pabomvl, npedycmMompeHHvle
yuebnvim naanom. Cmyoenm O0eMOHCMpUpyem CcOOmeemcmaeue
3HAHUL, YMEHUll, HABbLIKO8 NPUBCOCHHbIM 8 MAabIuyax nokazameretl,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUSAMU, HABbIKAMU,
npUMeHsiem Ux 6 CUmyayusix nosvluleHHou ciodxcHocmu. Ilpu smom
Moeym Oblmb OONYUjeHbl He3HauumenbHvle OWUOKU, HemOYHOCMU,
3ampyOHeHUst Npu AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUL U
VMeHUll Ha HOBble, HeCMAHOApPMHble CUMYayUlU.

Omauyno

Buinonnenst  6ce  6uodvl  yuebHOU pabomuvl, npedyCMOMpeHHble
yueonoim  naanom. Cmyodewm OeMOHCmMpupyem HenoiHoe, Ho
npasuibHoe  CooOmeemcmeue  3HAMUll,  YMeHul, HABLIKOG
npueedeHHbIM 6 madbIuyax nokazamenet, aubo eciu npu SMom OvlLiu
oonyweHul 2-3 HecyuecmeeHHvle OUUOKU.

Xopowio

Buinonnenvt  6ce  6uovl  yuebmou pabomwvl, npedycmMompeHHvle
yueOHviM  naaHom. CmyoeHm OeMOHCmpupyem coOmeenmcmeue
3HAHUL, 8 KOMOPOM OC8eWeHd OCHOBHASA, Hauboee 8ANCHASL YaACHb
Mamepuana, Ho npu SmMom OONYWeHA 0OHA 3HAYUMENbHAsT OWUOKA
WU HEMOYHOCMb.

Yooenemsopumenvro

He e@vinoanen o00un unu 6onee 6u008 yuebHOU pabomei,
npeoycmMompeHHulx yueonvim naanom. Cmyoenm OemMoHCmpupyem
HeNnoIHoe COOMEemcmeaue 3HAHUll, YMeHUU, HA8bIKO8 NPUBCOCHHbIM 6
Heyoosnemsopumenvro | mabauyax nokasameneu, OONYCKAIOMCA 3HAYUMENbHble OWUOKU,
NPOSNAEMCsT  OMCYMCMEUE 3HAHUL, YMEHUU, HABbIKOG NO POy
nokasameneu, cmyOeHm UCHbIMbléaem 3Ha4umenbHvle 3ampyoHeHUs
npu ONepupoBaHulU 3HAHUAMU U YMEHUIMU NPU UX NnepeHoce Ha
HOBble CUmyayuu.

7. YueOHO-MeTOAUYeCKOe U MH(OPMALIMOHHOE 00ecTievyeHne JUCHUTINHbI

a) OCHOBHAas JMTEepaTypa:

1. Bockob6oitnukoB B.I'., Kynpun B.A., fkymes A.M. O01as MeTamutyprusi.
M.: Akagemknura, 2005. — 768 c.

2. KyckoB A. H., AptioxoB A. A., Peibanbuenko 1.B. Ananutuueckast xu-
MUs. XUMHUYECKUE U (PU3UKO-XMMUYECKHE METOAbI aHau3a. JlabopaTopHbIi mpak-
tukym. M.: MI'OVY, 2009. — 68 c.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:
1. Tapacos A.B., YTkun H.1. O0mas meramnyprusi. M.: Meramnyprus, 1997.

—590 c.
2. Yebotun B. H. ®uznueckas xumus tBepaoro Tena. M: Xumus, 1982.— 320

B) MporpaMMHoe odecnieueHue u UHTepHeT-pecypcehbl:
[TporpamMmmMHOe obecriedeHne He MPeayCMOTPEHO.
HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOINYECKUE MAaTEPHAIIbI B 3JIEKTPOH-




HOM BHJIe, MpecTaBleHHbIe Ha caite http://lib.mami.ru B pa3aene « DaeKTpOHHBIC
peECYpChI».

[Tone3nbie yueOHO-METOAMYECKHE W MH(POPMAIMOHHBIC MATEPHAIIBI TIPEI-
CTaBJICHBI HA calTax:

— HarepakTuBHbIi yueOHUK: OCHOBBI METALTYpPruu | MeTaurypriudeckuit
noprain MetalSpace.ru

http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— Mertamtyprudeckue nmpouecchbl

http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-
processes.html

8. MaTepl/IaﬂbHO'TeXHl/I‘leCKoe o0ecneueHye JUCHMILIMHDI

Aynutopust u naboparopun kadenpsl «Metammyprus» aBl204, apl1205,
aB1206, aB1206a ocHallleHbl CTCHAAMHU U HATJISTHBIMH ITOCOOUSIMH, JTaOOpaTOPHOMH
U DKCIIEPUMEHTAJIBbHOM OCHACTKOM, KOHTPOJIbHO-U3MEPUTEIHLHBIMU MTpHOOpaMH,
KOMITBIOTEPHOU M MPOEKTOPHON TEXHUKOU, COBPEMEHHBIM MMPOTPaMMHBIM O0ecIe-
yeHueM. Mx npumeHeHne no3BosieT BECTH MOJHOLICHHBIN yueOHbIHN mpoliece, mpo-
BOJIUTH JIAOOPATOPHBIC U MIPAKTUYECKUE 3aHITHUS, a TAKXKE 3aHUMATHCSI C Y4aCTUEM
CTYJICHTOB KOMIIBIOTEPHBIM MOJICIUPOBAHUEM IPOIIECCOB U OOBEKTOB B METAJLTYP-
MU, TPUBUBAs OOYy4arOUIMMCS HAaBBIKM K CaAMOCTOSITENIbHONW HAy4YHO-HCCIIE0Ba-
TEIILCKOU AESATECIBHOCTH.

JleKurMOHHBIE 3aHATUS MPOBOJATCS C HCIOJIB30BAHUEM MYJIbTUMEIUWHOU
TEXHUKH, JIJIS1 YETO UCIOJIb3YETCS MOPTATUBHBIA KOMITBIOTEP U MYJIbTUMEINA-TIPO-
exktop. MiurocTpaTUBHBIM MaTepuan TOTOBUTCS C HCHOJb30BAHUEM IPOTrpaMm
PowerPoint u otoOpaxaeTcs B poIecce YTCHHS JICKITHIA.

9. MeToanuyeckune peKoMeHAalMu JJIsl CAMOCTOSITEJIbHOI padoThI CTY/IEHTOB

JUis MakCUMallbHOM MHIUBUAYATU3aLUHN IE€ATEIbHOCTH CTYACHTa Y4eOHBIM
TUTAHOM TIPEyCMaTPHUBACTCS BpeMs JJIsI CAMOCTOSITEIBHON paOOTHI.

Cpeny OCHOBHBIX BUIOB CAMOCTOSITEIHHOMN paboThl TPAAUIIMOHHO BBIIEISIOT:
TBOPYECKYIO JACSITEITFHOCTh CTY/ICHTA B Ay TUTOPUH, TPU BHEAYTUTOPHBIX KOHTAKTaX
C TIpernojaBaTesieM, Ha KOHCYJIbTAIlUAX U JOMAIIHEH MOATOTOBKE K JIEKIUAM | Ja-
OOpaTOPHBIM 3aHIATHSIM, 3a4eTaM M dK3aMEeHaM, TPE3CHTAIsAM U JTOKJIaaaM; Halu-
caHne pedeparoB, BEITIOTHEHHE Ja00paTOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B
Hay4yHOU paboTe u mp.

[enb camocTosATENBbHOM PabOThI CTYAEHTA — OCMBICIIEHHO U CAMOCTOSITEITEHO
paboTaTh cHavajia ¢ yueOHbIM MaTepUajIoM, 3aTeM ¢ HaydHoW nHpopMaiue, 3ao-
’KUTh OCHOBBI CAMOOPTraHU3aIlMU U CAMOBOCIIMTAHUS C TEM, YTOOBI TPUBUTH YMEHUE
B JJaJIbHEHIIIEM HEeTIPEPBIBHO MOBBILIATH CBOIO MPO(ECCHOHAIBHYIO KBaTH(PUKALIUIO.

[InanupoBaHre BpEMEHH Ha CaMOCTOSITENbHYIO padoTy CTyIeHTaM JTydIle
OCYIIECTBIIATH HA BECh CEMECTP U MPEeayCMaTpUBaTh PETYIISIPHOE TIOBTOPEHHE
npoiiieHHoro yuyeOHOro MaTepuaia.

Jlnst Gosiee yriayOJIeHHOTO U3yUeHHs] PEKOMEHAYETCS UCII0Ib30BaTh U3AaHNU,
yKa3aHHbIE B CITUCKE JIOTIOTHUTEIbHOM JTUTEPATYPHI.


http://lib.mami.ru/
http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html

JlJis paciiupeHust 3HAaHUH CISAYyEeT € HMCIIOJIb30BaTh CBEACHUS, IMOTyUYCHHBIC
u3 IHTepHET-UCTOYHHMKOB Ha COOTBETCTBYIOIIMX CalTaX, a TAK)Ke IIPOBOJAUTD IOUCK
B pa3JIMYHBIX CHCTEMaX, TaKuX kKak Yandex, Rambler, u moms3oBaThes crienmnann3u-
pPOBaHHBIMU caiiTaMu, TakMMH Kak Www.anticor.ru, http://www.naukaran.ru,
http://www.maik.ru u apyrumu, peKOMEHOBaHHBIMH TIPEI0IaBaTeIeM Ha JICKIIH-
OHHBIX 3aHATHIX.

10. MeTozmquRne PEKOMEHIANUMA TJIA NIpenoaaBaTe il

[Ipu opranuzanuu y4eOHbIX 3aHITUN (JIEKIHI, CEMUHAPOB, TPAKTUYECKUX 3a-
HSITUHN, TA00PATOPHBIX, CAMOCTOATENBHBIX U BBIITYCKHBIX Pa0OT, a TAK)KE KypCOBOIO
IPOEKTUPOBAHUS ) CIIEAYET UCIIOJIb30BaTh JIEMEHTHI HHTEPAKTUBHOTO O0yUeHHUS Ha
BCEX JTamnax Jyisl BOBJIECUYEHUS CTYJIEHTOB B IIpollecc nmo3Hanud. [ns aToro ueneco-
00pa3HO UCIOJIb30BaTh CIEIYIOUIUE (OPMBI:

— JIMaJoroBoe 0O0y4yeHHue, B X0JI€ KOTOPOTO OCYLIECTBISIETCS B3aUMOJECH-
CTBHE MPETOJIaBaTeNs U CTY/ICHTA;

— MOJICIMPOBAHME, TO €CTh BOCIPOU3BEICHUE B YCIOBHUSIX OOy4YEHHUS IO
JTAHHOM JUCHHUIUIMHE MPOIECCOB, MPOUCXOSIIHNX B PEAIbHOCTH;

—  KOMIIbIOTEpHU3aIUs 00y4YeHUS JJIsl MHTEeHCU(UKAIIUUA U PACIIUPEHUS BO3-
MOKHOCTE 00pa30BaTeIbHOTO MPOIIECCa;

— HCTOJB30BAHUE CPEJICTB HATJISTHOCTH: CTEHJBI C KOMILJIEKTOM Y4eOHO-
METOIMYECKON JTUTEPATyphl, IJIAKATHI IO TeMaM, HaTypHbIE 00pa3iibl, MyJbTUME-
JTUIHBIE CUCTEMBI, KAPTOTEKY Y4eOHBIX BUICOCTAN0B U BU1€OUIBEMOB U JIP.


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/

[Tpunoxenue 1

CtpykTypa u cojiepkaHue TUCIUIUIMHGI "'MeToabl KOHTPOJIS M AHAJIN3a BellecTB'' 10 HAMIPaBJICHUIO MOATOTOBKU

22.03.02 Metanayprus
[Tpoduib: "UHHOBaUMHU B MeTANLIYPruu'
(bakanaBpmar)
Ne Buabi yueOHol padoThl, BKJIIO- Buasbl camocTosiTenbHOM padoThI DopMbI
' yasi caMOCTOSATeIbHYI0 padoT
n/n Pazzen = 8 < Yo p Y CTYJeHTOB aTTecTa-
S = £| CTYICHTOB, H TPYI0EMKOCTh B
> 5 4 gacax MU
S s =
= J| I/C | Jla6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | I 3
Tema 1. OCHOBHBIE XapaKTepu-
CTUKH Ka4yecTBa ctainu. BiausHue
coAep:KaHus ra3oB, HEMETAJJIN -
YECKHUX BKJIOYEHUN U MaKpo-
CTPYKTYphI Ha Ka4e€CTBO CTaJIH. 7 4 2 14
CrangapThl KayecTBa CTaJIH.
CnaTo4HbIil KOHTPOJIb, KPUTE-
1

pun OpaKOBKU METAJUIONPOIYK-
1uu. Ceptudukanus MeTauIo-

MPOIYKIIUU.

Tema 2. OT60Op ¥ MOATOTOBKA
po0 Ha KOHTPOJIHHBIC UCIIHITA-
HUS coJiepkanus razo. Onpe-
JIeJIeHNE COJIePKaHus Ta30B B
CTaJIM ¥ CIIJJaBaX METOJIOM BOC-




CTAHOBUTEJIBHOTO TUIABJICHUS B
BaKyyMe. DKCTPAKIIUS BOJIOPO/IA,
a30Ta U KUCJIOpOAa U3 pacIlIaB-
JICHHOM aHaJIM3UPYEMOUN MPOOBI
B yCJIOBUSIX Bakyyma. [Ipumens-
eMble TPUOOPHI, UX YCTPOHUCTBO
Y IPUMEHEHUE JJISI ONIPEAECIICHUS
COJIEpKaHMs Ta30B B CTAIN U
CILJIaBaX.

14

Tema 3. Onpenenenue conep-
YKaHUsI Ta30B B CTAJIM U CILIaBax
METO/I0M BOCCTaHOBUTEIBHOTO
TJTaBJICHUS B TIOTOKE HHEPTHOTO
ra3a. DKCTpaKIus Ta30B U3 aHa-
musupyemoro obpasia. Cope-
MEHHBIE TPUOOPHI UX YCTPOU-
CTBO M MPUMEHEHHUE JIJIs1 KOH-
TPOJISL COJIEPKAHUS Ta30B B CTa-
JIM ¥ CTLJIaBaX.

14

Tema 4. Knaccudukamus neme-
TAJUIMYECKUX BKJIIOUeHUM. Biu-
STHUE HEMETAJUTUUYCCKUX BKIIIO-
YEHU HA KAYECTBEHHBIC XapaK-
TEPUCTUKU CTAJIA U CIJIABOB.
MeToabl KOHTPOJISI HEMETAJIN-
YECKHUX BKJIKOUCHHUH B CTAJIU U
CIlJIaBax.

14

Tema 5. KonTpons HeMmeTamiu-




YECKUX BKJIFOUCHUHN DIICKTPOXH-
MUYECKUM, MeTaJiorpadude-
CKUM H 3JICKTPOHHOMHKPOCKO-
MUYECKUM METO/IaMHU.

14

Tema 6. Knaccudukarus mak-
pol1e(heKTOB B CTAJIU U CILIABAX.
KauecTBeHHbBIC XapaKTEePUCTUKU
MeTaiIa. BiusHrue MakpoCTpyK-
Typbl Ha 0TOOp MPOO HA KOH-
TpOJIbHBIE HcTbITanus. KoH-
TPOJIb MAKPOCTPYKTYPbI METO-
JIOM TpaBJIeHUs 00pa3loB B pac-
TBOpax KUCJIOT U METOJOM OTIIe-
YaTKOB.

11

14

Tema 7. MeTobl Hepa3pyIaro-
1IEr0 KOHTPOJIA. YIIbTPa3ByKO-

Basi, MarHUTHas, BUXPETOKOBas,
KamUIIpHAS ¥ paaualiioHHas

nedexrockomnus.

13

14

Tema 8. KonTposip Mmexanuue-
CKHMX CBOMCTB CTaJId U CILIABOB.
Hepa3zpymaromnue MeToabl KOH-
TpoJist. OnpenesIeHUe NPeeioB
MPOMOPUHUOHAIBHOCTH, YIIPYTO-
CTH, TEKY4YECTH, POYHOCTH, OT-
HOCUTEJIBHOTO YJIJTMHEHUS],
CY>XEHHUS, YIAPHOU BA3KOCTH.
HcnpiTanus cTaiau Ha TBEPAOCTD,

15

14




YCTAJIOCTDb, IMOJIBYYCCTb U AJIN-
TCJIBbHYIO IIPOYHOCTD.

Tema 9. CepTudukanus npo-
nyKiun. CXeMbl B CHCTEMBI Cep-
tudukauu npoaykiuu. [Ipaso-
BO€ o0ecIieueHue cepTuPUKALNU
MPOTYKITUH.

g | Opransi o ceprudukaruu npo- 7 17 | 2 2 14
TYKITAW ¥ X 33/1a9d. AKKpeIn-
Talusi OPraHoB M0 cepTUdUKa-
IIUU ¥ UCTIBITATEIILHBIX JJabopa-
topuit. OpopmieHue, perucrtpa-
1M ¥ BblJada cepTudurkaTa Ha
IPOU3BOAUMYIO MTPOIYKIIHIO.
NHCneKIMOHHBIA KOHTPOJIb 32
cepTUPHUITMIPOBAHHON TTPOTYK-

LAEH.
Hroro: 17 36| 6 18 | 126 +
[Iporpammy coctaBui J01l., K.T.H. /T'epupbixk C.1./

3aB. kadempoi AOI., K.T.H. /Mlynerun A.B./




[Ipunoxenune 2
K paboueii mporpamMme

MUHUCTEPCTBO HAVKU 1 BBICILEI'O OBPA3OBAHUSA POCCUCKOI ®EJIEPALINU

OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXX/IEHWE BBICIIET'O
OBPA30OBAHNA

«MOCKOBCKHNH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

Hamnpasnenue noarorosku: 22.03.02 METAJIJIYPI'USA
OII (mpoduiip): « THHOBAUMH B METAJLIYPTrUM
®dopma 00yueHUs: OUHO-3a0UHAas
Bun npodeccuonanbHOM e TENbHOCTH:

HayltHO'MCCJZQOOGCZme]leKCL‘l u I’lpOLlS’GO()CI’I’l66HHO'I’I1€XHO]ZOZM‘£€CKCL‘Z

Kadenpa: Meramtyprus

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLHUTJIUHE

«MeToabl KOHTPOJISI M AaHAJIN3A BelIeCTB)»

Cocrag: 1. Ilacnopt (hoH/1a OLIEHOYHBIX CPENICTB
2. Onucanue OIEHOYHBIX CPENICTB:

3. BapI/IaHT 9K3aMCHAIITMOHHOT'O ouiera

- BOIIPOCKHI AJId KOJIJIOKBUYMOB, CO6CCG}IOBaHI/I$I,

- HEPCUYCHL BOIIPOCOB IJId 5K3aMCHA.

CocraBurTeb:

non., K.T.H ['epupik C.H.

Mocksa 2021



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUA

Tabmuia 1

MeTOIlbI KOHTPOJISA H aHAJIHU3a BEIIECTB

dI'OC BO 22.03.02 «MeTaLityprus»

B npornecce ocBoeHust JaHHOW AUCHUIUIMHBI CTYACHT (GOPMUPYET U JEMOHCTPUPYET CIIEIYIOIINEe KOMIEeTeH MU

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus ®opma one- Crenenu ypoBHeii 0CBOeHHA
¢popmupoBanus HOYHOI0 KOMIIeTeHIH
NHIEKC | ®POPMYJIUPOBKA KOMIIeTeH Uil cpeacrBa**
OIIK-4 CrocoOGHOCTH pelIaTh 3HATh: JIEKIUS, CaMO- K, Ba3oBblii ypoBeHb:
3a/1a41 Npo(heCCUOHATEHON| — OCHOBHBIE TEXHOJIOTHUECKHE CTOATENIbHA pa- VO. — BJIQJICET 3HAHUSIMU OCHOBHBIX
ACATEILHOCTH, IPUMEHAT | iporiecchbl, UCTIOIb3yEMbIE B Me- 6ora, mabopa- TEXHOJIOTUYECKHUX TPOLIECCOB, UC-
MCTOJIBI MOZICTIMPOBAHMAL, | 1 jyj1ypruu 1 MaTepuanoo6paboTKe; | TOPHBIE 3aHATHS. THOJIb3YEMbBIX B METAJLUTYPIUH U Ma-
MaTeMaTHYECKOTr0 aHaIN3a, TepHaT006paBoTKE.
CCTCCTBCHHOHAYYHBIC U
00IIeUH)KEHEPHbIE 3HAHUS yMeTb:
— HCIIOJIb30BaTh METO/IbI U IPUEMBI
s 3 HeKTUBHOM KOppEeKIUN Tex- IoBBINIEHHBIN YPOBEHD!
HOJIOTUH; —BJIAJICET 3HAHUSIMU U YMEHUSIMHA
JUTS BBIOOpa ONTHUMAIBHBIX U 0€3-
BJIA/IETh: ONACHBIX TEXHOJOTUYECKHUX pellle-
— METOJaMU OLICHKH U KOPPEKLIUU HUU [IPU IIPOU3BOJACTBE METAILITYP-
Y BHEJPEHUS pAlIMOHATBHBIX MPU- TUYECKON MPOIYKIUN.
€MOB JUIsl IOBBIILIEHUS 3P PEKTUB-
HOCTH PalOoThI
I1K-1 CrocoOGHOCTb BBIOMPATh 3HATh: JIEKIIUH, CaMO- ba3oBblil ypoBeHb:!
METOAbI INTAHUPOBAHNUA, — CUCTCMBI aBTOMaTHYICCKOI'0 CTOSATENILHA pa- — BJIAJIEET TEOPETUUECKUMU 3HAHU-
TIO/IFOTOBKHI 1 HPOBCACHUA | yripaBj€HHs U PETYIMPOBAHKUA OC- | GoTa, nabopa- SIMH B 00JTACTH aBTOMaTHYECKOTO
HCCICN0BaHNH, _ | HOBHBIX TEXHOJOTHYECKHUX MPOIIEC- | TOPHBIC 3aHATHUS K, PETYJIMPOBAHUS TEXHOJIOTUYECKUX
HaOTI0 IeHHH, HCTIbITAHNH, COB MCTAJUTYPIrun. VO. MPOLISCCOB NPUMEHUTEIILHO K ME-

M3MEPEHUN U IPUMEHSTh
WX Ha TIPaKTUKE,
AHATM3UPOBATD,
00pabaThIBaTh U

MPCACTABJIATH PC3YJIbTATHI

yMeTh:
ucrois3osath MeToasl ACY TII
151 3 PEeKTUBHOIN KOPPEKITUH Me-

TaJUIypru4eCKOMy IIPOU3BOJCTBY
IloBBINIEHHBIN YPOBEHD:
—Croco0eH MPUMEHATh TeOpeTHYE-




TAJUTyPrUYECKUX TEXHOJIOTUI

BJIaJd€Th:

METOJIaMH OLICHKH TOYHOCTH H3-
MEpEHUH ISl  KOPPEKIUU U
BHEAPEHUS PALMOHAIBHBIX IpHE-
MOB JKCIUTyaTalluy MeTaulypruye-
CKHMX arperaTos.

CKHC 3HAHHUA 1A BLI60pa " OIITH-
MHU3allu TCXHOJOI'MYCCKHUX ITPO-
OeCCOB 1 BbIGpaTB OIITUMAJIbHOC

PEIICHUE 110 aBTOMAaTU3allu MEC-

TAJUTYPTAYCCKUX IMPOLECCOB

**- CokparieHns GopM OIIEHOYHBIX CPEACTB CM. B IpuitokeHnn 2 K PI1.




Hepeqem, OLHCHOYHBIX CPEACTB IO JUCHUILJINHE

MeTOg!bI KOHTPOJISI 1 AHATN3A BEIIECTB

IIpunoxenue A

HaumeHoBaHue
Ne Kpatkas xapakTepucTuka OlleHOYHOTO [IpencraBienue oneHoY-
OIICHOYHOT'O Cpeji-
oC CpeacTBa Horo cpenctBa B POC
CcTBa
CpencTBo KOHTPOJISL YCBOCHHS y4eOHOTO
MaTepualia TeMBI, pa3jieiia UK pa3aciioB Bonpocs! 1o Te-
Komnoxksuym p » Pasit pasit P
1 (K) JTUCITUTIIMHBI, OPraHU30BaHHOE KaK y4eO0- MaM/pazzenam JUCIu-
HOE€ 3aHATHE B BHIE coOeceqOBaHus Ie1a- [UIMHEI
TOTHYECKOT0 pabOTHHKA ¢ 00YJarONTUMUCS.
CpencTBo KOHTPOJIS, OPraHM30BaHHOE KaK
VYeTHBIM onpoc Co- | crenuralibHas 6ece/ia meaaroruaeckoro pa-
OecenoBaHue, 3a- | OOTHHKA C OOyUYAIOIIUMCS 10 TEMaM, H3y- Bormpocsl o
2 mHTa JJAbOpaTop- | YaeMbIX AUCHUIUIMHON, M PACCYMTAHHOE TeMam/pasienam JTUCITH-
HBIX paboT Ha BBISICHEHHE TITYOMHBI 1 00beMa 3HAHHH TIJTMHbI
(YO) 00y4YaroIerocs 1o onpeaeicHHOMY pasJie-

Ty, TeMe, IpobJieMe U T.11.




[Tpunoxenue b

OQOQMJIGHHG N OIMMUCAHUE ONCHOYHBIX CPE/ICTB

IK3aMEHAIIMOHHBIE ONJIEThI

1. Ha3naueHue: HCIIOJIB3YIOTCA AJId IPOBCACHUA HpOMG)KyTO‘-IHOfI arreCTayu 10 JUCHUIIIINHE
((MCTOI[BI KOHTPOJIA M aHaJIM3a BCIICCTB

2. B OusteT BKJIFOUEHO [1BA 3aJaHU:
3adanue 1. Borpoc aiisi MPOBEPKH TEOPETUICCKUX 3HAHUN B 00acTH Ae(PEKTOCKOIUU, METOIOB
KOHTPOJISl CTPYKTYPBI U CBOMCTB CTalld
3aoanue 2. Bonpoc A NpoBepKH 3HaHUN B 00JaCTU METPOJIOTUH, KOHTPOJIS COJIEPIKaHUs Ta30B
Y HEMETAJUTMYECKUX BKIFOYCHHI B CTAIISAX M CIIJIaBaX

3. KoMIutekT sk3aMeHaMOHHBIX OusieToB BKItodaeT 20 OmiieToB (IPHIIAraroTcs).

4. PernaMeHT 3K3aMeHa:
— BpeMsl Ha OJrOTOBKY T€3HCOB OTBETOB — 110 40 MuH;
— CIOCO0 KOHTPOJIS: YCTHBIE OTBETHI.

5. IlIkasa olieHUBaHUA:

«IK3aMEeH» OLIEHUBAETCS M0 YETHIPEXYPOBHEBOM CUCTEME.

Onenka «OTJIMYHO» — €CIU CTYJEHT TJYOOKO M MPOYHO OCBOWJI BECh MaTepuas MpOTrpaMMBbI
o0OyueHus, UCUEPIIBIBAIOIIIE, MOCIEI0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro u3jaraeT, He 3a-
TPYIHSIETCS] C OTBETOM IPU MU3MEHEHUH 3aJaHus, CBOOOIHO CIPABISETCA C 33/lad4aMi U MPAKTUIECKUMU
3aJlaHUSIMU, IPABUIILHO 00OCHOBHIBAET MPUHSTHIE PEIICHUSI.

Ornenka «Xo0pomio» — eclii CTYJIEHT TBEPJO 3HAET MPOrPaMMHBIM MaTepual, TPaMOTHO M IO
CYILIECTBY €r0 M3JIaraeT, He JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEN B OTBETE HA BOIPOC, BIAJECET HE-
00XOIMMBIMA YMEHHUSMH U HaBBIKAMU TIPH BBIMOTHEHUHN MIPAKTUYCCKUX 3aJaHUH.

OueHka «YAOBJIETBOPUTEIBHO» — €CIH CTYJEHT OCBOWJ TOJBKO OCHOBHOM Marepuan Ipo-
rpaMMBbl, HO HE 3HAET OTJAEIBHBIX TE€M, JOIMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MpPaBHWIbHBIE (POpPMYITH-
POBKH, HApYyIIAET MOCIEA0BATEIbHOCTh U3JI0KEHUSI MPOrPAaMMHOIO Marepuaia U UCHBITHIBAET 3aTpy/-
HEHUSI B BBIMIOJHEHUH TIPAKTHYECKUX 3aJaHUH.

Ouenka «HeynoBJIeTBOPUTENbHO» — €CIIU CTYJICHT HE 3HAET 3HAUYUTEIBbHON YacTH MPOTrpaMM-
HOTO MaTepuaa, JOMyCKaeT CePbe3HbIC OIMTUOKU, C OOJTBITUMHU 3aTPYIHEHHUSIMHU BBITIOJHSIET MPaKTHUe-
CKHeE 3aJlaHus.

Kaxnoe 3amanue sKk3aMeHAIlMOHHOr0 OMiIeTa olleHruBaeTcs oTaeiabHO. OOIell OIEHKON SIBIIIETCS
CpeliHee 3HaUeHHEe, OKPYTJIEHHOE J0 LEJI0r0 3HaYEHUsI.



BaQI/IaHT IK3AMEHAINIMOHHOI'0 onjiera

MUHVCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHM S POCCUVICKOM ®EJIEPAITNA
OEJJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHWE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHI HOJII/ITEXHI{'I‘—IECKI/II\/'I YHUBEPCUTET»
(MOCKOBCKHNM ITOJIMTEX)

dakynbTeT MAIIMHOCTPOCHUS, Kadenpa «MeTauryprus»
Hucuunnunaa «MeToibl KOHTPOJIS U aHAJIM3a BEIIECTBY»
OopasoBarenpHas nporpamma 22.03.02 Merautyprust
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Hemerasniuyeckue BKJIKYEHUS U UX KOHTPOJIb.
2. Ceprudukanus npoaykuuu. Cucremsl cepTuUKaNUH.

YTBep:kaeno Ha 3acegannu kagenpsl 25.05.2021, mporoxoa Ne 12-06

3aB. kadeapoit [ Ulynerun A.B./
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[Tpunoxenue b

Ilepeyensb BOMpoOCOB /1JIs1 KOJVIOKBHYMOB, CO0ece10BaHUsI
110 JUCHUITJINHE

- «MeTtonbpl KOHTpOJs U aHanu3a Bemiectsy (OIMK-4, ITK-1)
(HauMEHOBaHUE AUCLUTUTUHbI)

OCHOBHBIE XapaKTEPUCTUKU KaYECTBA CTAJIH.

Bnusinue copepxkaHus ra3oB, HEMETAIIIMYECKUX BKIIOYEHUM M MAKPOCTPYKTYpbhl Ha Kaue€CTBO
CTaJIbHOM MPOTYKIUH.

CrangapThl KauecTBa CTaJIH.

CnaTouyHblil KOHTPOJb, KPUTEPHUH OpaKkoBKU MeTamonpoaykiuu. Ceptuduxaius MeTamionpo-
TYKITHH.

OT160p 1 moaroToBKa Mpod AJ11 KOHTPOJIBHBIX UCIIBITAHUN Ha CO/IEPKAHUE Ta30B.

Onpenenenue coiepkaHus ra3oB B CTAIU U CIIJIaBaX METO/I0M BOCCTaHOBUTEJIBHOI'O IUIABJICHUS
B BaKyyMe.

DKcTpakuus BOAOpOJa, a30Ta U KUCIOPOJa U3 pacIUIaBI€HHOW aHAIU3UpPyeMOl IpoObl B yCIIo-
BUSX BaKyyMa.

Omnpenenenue copepKaHus ra30B B CTAIM U CIUIaBaX METOJIOM BOCCTAHOBUTEIBHOIO IJIABJICHUS
B IIOTOKE MHEPTHOTO Ta3a.

DKCTpakIus BOJIOPO/IA, a30Ta U KHCIOPO/a U3 aHATM3UPYyeMOro oopasia.

CoBpemeHHble TIPUOOPHI UX YCTPOMCTBO U NMPUMEHEHME ISl KOHTPOJIS COJEp)KaHus ra3oB B
CTaJlu ¥ CIlJIaBax

Krnaccudukanys HemeTamIMueckux BKIOYEHUH, COAEPKAIIUXCS B CTAIH.

Bnusinue HemeTauIMuecKuX BKIIOYEHHHM Ha XapaKTePUCTUKU KauecTBA U3/IEINI U3 CTallu U
CILIaBOB.

MeTo1bI KOHTPOJISI HEMETANIMYECKUX BKJIFOUEHUH B CTAJIU U CIUIaBaXx.

KoHTponb HeMeTalIMueCKuX BKIFOYEHUH 3JIEKTPOXUMHUYECKUM, METAIIIOrpaUIeCKUM U JIeK-
TPOHHOMHUKPOCKOITUYECKUM METOAaMHU

KOHTpOIb MEXaHNUECKUX CBOWCTB CTAJIN U CILJIABOB.

Omnpenenenne npenenos NpoNoOpPLUUOHAIBHOCTH, YIPYTOCTH, TEKY4E€CTH, IPOYHOCTH, OTHOCH-
TEJIBHOTO YIUIMHEHMS], CY’)KEHUS, yIapHOH BS3KOCTH.

HcnplTanns cTaiy Ha TBEPAOCTD, YCTAIOCTh, IOJA3Yy4ECTh U JUIMTEIbHYIO TPOYHOCTB.
Hepaspymaromuye MeTo bl KOHTPOJISI MEXaHUYECKUX CBOMCTB CTaJIA U CILJIABOB.

Ceprudukanus npoaykunu. Cxembl U CUCTEMBI CepTU(HUKALNUN TPOAYKLIUH.

[TpaBoBOE 0OecnieueHne cepTUuGPUKAIUKA TPOTYKIIHH.



Kpurepum oueHku:

[Ipy TekymemM KOHTpOJie 3HAHMH (KOJJIOKBHUYMbI, co0ecelOBAaHUA) CTYACHTA MO CUCTEME
«3ayeT» OLEHUBAIOTCS 3HAHUSI U YMEHUS B YCTHBIX M NMUCbMEHHBIX OTBETaX CTYJACHTOB Ha CEMHHapax,
KoutokBuymax. Ilpu 3ToM yuuThiBaeTcs: riyOMHa 3HAHUHM, UX MOJTHOTA M BIaJCHHUE HEOOXOIUMBIMU
yMEHHUSIMH (B 00bEME TIOJTHOM MPOTPaMMBbI); OCO3HAHHOCTh U CAMOCTOSATEIHLHOCTh PUMEHEHUS 3HAHUIA
1 crioco0oB y4eOHOH N1eATeNbHOCTH, JOTUYHOCTh U3JI0OKEHHUS MaTepHala, BKIo4as 00001eHus, BbIBO-
JbI (B COOTBETCTBUU C 33JJaHHBIM BOIIPOCOM), COOJIIOICHIE HOPM JIMTEPATYPHOU PEUH.

3aueT OLEHUBAETCH 110 IByXYPOBHEBOW CUCTEME.

«3a4TeH0» — BBINOJIHEHbI BCE BBl Y4eOHOW paboThl, MPEeayCMOTPEHHBIE YUE€OHBIM ILUIAHOM.
CTyaeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB MTPUBEJICHHBIM B TaOJIUIaX MMOKa3a-
TeJel, onepupyeT NpuOOpPETeHHBIMU 3HAHUSMHU, YMEHUSIMHU, HaBBIKAMH, MPUMEHSIET UX B CHUTYyaIUsX
MOBBIIIEHHON CIOXKHOCTU. [Ipr 3TOM MOTyT OBITH TOMYIICHBI HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH,
3aTpyJHEHUS MMPU aHATUTHYECKHUX OIepalusx, MepeHoce 3HaHUWH U YMEHHI Ha HOBbBIE, HECTaHAApTHHIC
CUTYaIlNH.

«He 3a4TeH0» — HE BBINOJHEH OAMH WM 0ojee BUIOB yueOHOU paboThI, MPETyCMOTPEHHBIX
yaeOHbIM MIaHOM. CTYIEHT AEMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB TIPH-
BEJICHHBIM B TaONMUIIaX MOKa3aTeleH, JOMYCKAIOTCs 3HAUUTENbHbIE OIIUOKHU, MPOSBIAETCS OTCYTCTBUE
3HaHWM, YMEHUN, HABBIKOB MO PSAIY IMOKA3aTeleH, CTYJCHT UCIBITHIBACT 3HAYUTEIIHHBIC 3aTPYIHCHUS
MIPU ONEPUPOBAHUU 3HAHUSMU U YMEHUSIMU MPU UX MIEPEHOCE Ha HOBBIE CUTYAIIUU.

HepequL BOIIPOCOB AJIsI IK3aMEHa
0 JUCIMIIIIMHE

«Metonpl KOHTPOJIA 1 aHanmsa Bemectsy (OIMK-4, TTK-1)
(HaMMEHOBAHKE ANUCIUIUTIHEI)

Kakumu napameTrpamu ornpezensercsi KauecTBO CTaIbHOM NPOIYKIUN?

MUuKpO- 1 MAKPOCTPYKTYpa CTaJIH.

OT 4ero 3aBUCIAT MEXaHHYECKUE CBOMCTBA CTaIn?

KoHTposb kauecTBa METAIIIONPOIYKIUH.

KoHTposbHbIEC UCTIBITAHUS CTAJIA HA COJIepKaHUE B HEM Ta30B.

Ornpenenenne coaepKaHus Ta30B B CTAJIU U CIIJIaBaX METOJOM BOCCTAHOBUTEIBHOIO IJIABJICHUS

B BaKyyMe.

7. DKCTpakuusi BOAOPOJa, a30Ta M KHCIOPOJa U3 PACIUIaBICHHON aHaIN3UPyeMOU MPoOkI B yCio-
BHSIX BaKyyMa.

8. Ormpenernenne cojepKaHus ra30B B CTAIH U CIIJIaBaX METOJAOM BOCCTAHOBHUTEIHHOTO TUTABIICHUS
B ITOTOKE WHEPTHOTO Ta3a.

9. DkcTpakums BOAOPO/Ia, a30Ta M KUCIOPOAa U3 aHAIU3UpyeMoro odpasiia.

10. IIpuGopsl KOHTPOJIS COACPKAHKS TA30B B CTAIU U CIIJIaBaX

11. Hemeranueckue BKIIOYEHNS B CTAIH U CILIABaX.

12. Buapl HEeMETAUTMUSCKAX BKITIOYCHUH W MX BJIMSHHE HA KAYeCTBEHHBIC XapaKTCPUCTHUKU MeTall-
JIOU3JICTUM.

13. MeTopl KOHTPOJISI HEMETAUIMYECKUX BKIIOYSHH B CTAJIM | CIJIaBaX M CIIOCOOBI UX MUHUMH3a-
LIUH.

14. KoHTpoJIb HEMETANINYECKUX BKITFOUCHUN ANMEKTPOXUMUYECKUM, METAIUIOrPahUIECKUM U DIIeK-

TPOHHOMHKPOCKOITMYECKUM METOIaMU

carwnhE

15. Kak ocyuiecTBiisieTcss KOHTPOJIb MEXaHUUECKHUX CBOWCTB CTAJIU U CIIJIaBOB?
16. Onpenenenre MEXaHUYECKUX CBOMCTB CTATBHON MPOTYKIIUH.
17. MeTtoapl UCTIBITAaHUS CTAIBHBIX 00Pa3Il0B HA TBEPAOCTh, YCTAJIOCTh, ITOI3Y4eCTh.



18. Hepaspymaroriye MeTo1bl KOHTPOJISI MEXaHHUECKUX CBOWCTB CTAJIM U CIUIABOB.
19. Ceprudukanus npoaykuuu. CXeMbl U CHCTEMbI CEPTH(PUKAIINH TPOTYKITHH.
20. IIpaBoBoe obecrieueHre cepTHUKAIUN TPOTYKITUH.



AHHOTauMs pado4eil MPOrpaMMbl 1M CHUIIIMHBI

«MeTtoabl KOHTPOJIA H aHAJIHU3Aa BEIECTB»

1. leau u 3aga4uu JAUCHUILIMHBI

VYueOHnast aucuurimHa «MeTopl KOHTPOJISA U aHaJIh3a BEIIECTB» OTHOCUTCS K
JUCIMILTMHAM BapUaTHUBHOW YacTH JUCUUIUIMH N0 BBIOOpPY ydeOHOro rmiaHa o0pa3o-
BaTeIbHON MPOTpaMMBbI MO HampasieHuto moaArotoBku 22.03.02 «Metammyprus».

B ykazaHHOM Kypce paccMaTpuBarOTCa BOIPOCH POPMUPOBAHUS CIUTKOB CTATbHOM
OPOAYKIMHU C LIETbI0 MUHUMH3ALUU HUX COAEpPMaHUs ra3oB U TBEP/AbIX BKIIIOUEHUI.
N3y4aroTcsi OCHOBHBIE XapaKTEPUCTUKU KauecTBa CTAJIM, pacCMaTPUBAIOTCS TpeOoBa-
HUS K CAATOYHOMY KOHTPOJIIO IPOAYKIIMH U KPUTEPUU OPaKOBKH METAJUIONPOAYKIIUU
[0 COJEPIKAHUIO Ta30B, HEMETAJUIMUECKUX BKIIOYEHHM, MAaKpOCTPYKTYpe U (PU3UKO-
MeXaHU4eCKUM cBoiicTBaM. Cepbhe3HOe BHUMAHHE Y IEsIeTCsl BOIpOocam KOHTPOIIs (hu-
3UKO-XMMHUYECKUX U MEXaHMYECKHX CBOWCTB TOTOBBIX HM3/ENHUH, a TAaKKE BOIMPOCAM
CTaHIAPTHU3AINH U CePTUPHUKAIIIN METAJUIOTPOTYKIIHH.

2. MecTo tMcUMILIHHBI B cTPYKTYype OI1

JlucrumninHa OTHOCUTCS K BAPUATUBHOM YaCTH TUCIMIUIMH 0 BIOOpPY 1ukia b.1.3.
Ee uzydenue 6azupyeTcs Ha ClIeIyOMMUX JUCIUILIMHAX: «MaTtepuanoBeaeHuey; «du-
3U4ecKasi XuMusi»; «MeTpoJiorusi, cTaHAapTh3alus U cepTuduxanusy; «Puzndeckue
CBOMCTBA TBEPJIBIX TE»; «3alllUTa METAJJIOB OT Koppo3uu». Jluciumninna obecreuu-
BaCT U3yUYCHHUE CICAYIOMUX TUCHUIUIUH: «O00pyA0BaHNE METALTYPTUUECKUX TTPOU3-
BOJICTBY»; «JKOJIOTUS COBPEMEHHBIX METAJUTYPrUUYE€CKUX MPOU3BOJACTB». 3HAHUA M
MPAKTUYECKUE HABBIKH, MOJYYEHHbIE U3 Kypca «MeToapl KOHTPOJIA U aHalii3a Be-
IECTBY», UCHOJIB3YIOTCA MPU U3YUYEHUU €CTECTBEHHO-HAYUHBIX AUCLMIUIMH, a TAKXKE
P BBITIOJITHEHUU KYPCOBBIX M BBIMTYCKHBIX KBATM(PUKAITMOHHBIX Pa0oT.

3. TpeGoBaHusi K pe3yJbTATAM OCBOEHMS U CIUIINHBI
B pesynbrare m3ydeHus: TUCHUILIUHBI «METOAbl KOHTPOJISI U aHAJIM3A BEIIECCTB
CTYAEHTBI JTOJKHBI

3HATH:

— OCHOBHBI€ TEXHOJIOTUH TTOJTYYEHHUS CTaIH U CIIABOB,;

— CMOCOOBI M METOIbI PA3JIUBKH METAILIA,;

— XapaKTepUCTUKU KaueCTBa CTallu;

— CMOCOOBI M METOIbI MUHUMH3AITUY Ta30BBIX U TBEPBIX BKIIOYEHUHN B CIIUTKAX;

— METO/Ibl KOHTPOJISI SKCILTYyaTal[MOHHBIX CBOMCTB METAJIONPOIYKIIUH;

— CXEeMbl M CHUCTEeMbl CcepTU(UKAIMU TPOIAYKIUHU; TPaBOBoe obOecreyeHue
cepTU(PUKALNU MPOAYKIINH;



— CTPYKTYPY U MEPCIEKTUBbI Pa3BUTHUSI METAILTYPrUYECKOT0 POU3BOJICTBA;

yMeTh:

— OCYIIECTBIISITh OLICHKY KaueCTBa METAIONPOAYKITUH;

— KOHTPOJHUPOBATH MPOLECCHl 00pa30BaHus ra3000pa3HbIX U TBEP/bIX BKIIOUCHUN
B pacIuliaBe, yXyJUIalomUX XapaKTEPUCTUKU KaueCTBAa METAJLIa;

— BBIJIETIATH (DAKTOPBI, ONPEACIISAIONINe HHTEHCUBHOCTh 00pa30BaHus HEMETAJIINYe-
CKHX BKJIFOUEHHH B JKHUJIKOM METAJLIE;

— IIPOBOJIUTH OLIEHKY KaueCcTBa METasla, BHITUIABIISIEMOTO B CYIIECTBYIOIIUX U MTPO-
EKTUPYEMBIX arperarax.

BJIAICTh:

—METOJaMH OLICHKH, KOPPEKIIMU 1 BHEAPEHUSI COBPEMEHHBIX TEXHOJIOTHIA J1JIs1 TO-
BBIIEHUS 3P(PEKTUBHOCTH PabOThl METAILTYPIrUUYECKUX arperaros;

— METO/IaMH OLIEHKH TOYHOCTH U3MEPEHHI COCTaBa U CBOMCTB METaJlIa JIJIsl yJIy4-
IIEHUS Ka4eCTBA METAJUIONPOIYKIIHH;

— METOJIaMH OLIeHKH kKadecTBa pabotel ACY TII.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHOH padoThl

. [ ceM
Bup yyeOHoM padoThI Beero 94coB

OO01mas TPy10€eMKOCTh 180 (53.e.) | 180 (53.e.)
AyauTopHbIe 3aHATHSA (BCEro), yac o4 54

B ToM 4ucie:

Jlekunu 36 36
IIpakTyeckue 3aHATHS HeT HeT
JlaGopaTopHble 3aHATHA 18 18
CamocrosiTesibHast padora 126 126
Kypcosasi padora HeT HeT
KypcosBoii mpoexTr HeT HeT
Buja npome:kyTouHO# aTTecTAlIMU IK3aMeH




MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA30OBAHUS POCCUIMCKOM DEAEPALININ
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICILHEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»
JucnumirHa «MeToIbl KOHTPOJIS ¥ aHaJIM3a BELIECTBY
Ob6pa3zoBarenpHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHI)II71 BUJIET Ne 1

1. KoHTpo.b HEMeTA/UIHYeCKHX BKJIIYEHHH B paciiase.
2. Ceprudukanus npoaykiuun. CucremMsl cepTuGUKAINH.

YTBep:kaeHo Ha 3acexanuu kageapst 25.05.2021, nporokoa Ne 12-06

3aB. kadeapoit [ Wynerun A.B./

MUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHUS POCCUICKON OEJIEPAIIN
®EJIEPAJIbHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICHIETO
OBPA30OBAHMS
«MOCKOBCKHU MOJUTEXHUYECKUHA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamuryprush»
JucrumirHa «MeTo bl KOHTPOJIS ¥ aHAJIN3a BELIECTBY
Oo6pa3zoBarenbHas nporpamma 22.03.02 Metamryprus. OI1 « IHHOBaIuM B METaJLTYPTHI»

Kypc 4, cemectp 7 .
9K3AMEHAIMOHHBIU BUJIET Ne 2

1. BuusiHue cojiep:KaHUs Ta30B, HEMeTAJVIMYECKUX BKIIOYEHUII 1 MAKPOCTPYKTYPhI HAa Ka4eCTBO

CTAJIbLHON NMPOAYKIIUM.
2. Ceprupuxanus MeTaVIONPOAYKIHH

YTBepxkIeHo Ha 3acemanuu kadeapol 25.05.2021, nporokoa Ne 12-06

3aB. kadeapoit / llynerun A.B./



MUHHCTEPCTBO HAYKU U BBICIIIEI'O OBPA3OBAHMS POCCUMUCKOMN DENEPALINN
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHI TMMOJUTEXHUYECKWIT YHUBEPCUTET»
(MOCKOBCKMI IMOJTATEX)

daxynpTeT MaIIMHOCTPOCHHS, Kadenpa «MeTamtyprus»
Jucunnnrza «MeToabsl KOHTPOJI ¥ aHAJIN3a BELIECTB)
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metamryprus. OIl «/IlHHOBanMy B METaILTy TN

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. OTﬁOp H NOoAroTOBKA l'[pOﬁ AJIA KOHTPOJIbHBIX HCNbITAHMUIL HA Cod€cpiKaHuE ra3soB

2. CranaapTbl KayecTBa CTAJIH.
YT1Bep:kaeHo Ha 3acenanun kadeapsi 25.05.2021, nporokoa Ne 12-06

3as. kadenpoii / Iyabrun A.B./

MUHHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHIS POCCUVICKOU ®EJIEPAIIIN
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BbICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHU MOJUTEXHUYECKUHA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT MaIIMHOCTPOCHUS, Kadenpa «MeTauryprusi»
Jucuumiraa «MeToabl KOHTPOJIA U aHAJIN3a BEILECTBY
Oo6pa3zoBarenbHas nporpamma 22.03.02 Metamryprus. OI1 « IHHOBaIuM B METaJLTYPTHI

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. Omnpenenenue coaepkaHus ra3oB B CTAJIN M CIJIABAX METO0M BOCCTAHOBUTEIBLHOIO
IUIABJIEHUS B BaKyyme
2. CoBpeMeHHbIEe PUOOPHI UX YCTPOICTBO M NMPUMEHEHHUE I/ KOHTPOJIS CO/lep:KaHusl ra3oB B

CTAJIM M CIlJ1IaBax

YTBep:kaeHo Ha 3aceqanuu kageapoi 25.05.2021, nporoxosa Ne 12-06

3as. kadenpoii / Myabrun A.B./



MHWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHIS POCCUMCKON OEJEPALIMI
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIHEI'O
OBPA30OBAHUN
«MOCKOBCKHWH MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»

JucuunnuHa «MeTo1bl KOHTPOJIS U aHAJIHM3a BEIECTB

O6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl « ITHHOBaIMK B METaITypPrUm»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. HeMera/imueckne BKJIIYEHHUSA B CTAJIH U CILIaBaXx.
2. Onpe)le.ﬂelme MeXaHN4YeCKUX CBOMCTB CTaJbHOM NMPOAYKIHH

YTBep:kaeHo Ha 3aceqanun kagenpol 25.05.2021, nporoxos Ne 12-06

3ag. kadenpoii / Myasrun A.B./

MUHUCTEPCTBO HAVKHU 1 BBICILIET'O OBPABOBAHMSI POCCUICKON ®EJEPALIA
®EJIEPAJILHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE BbICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHU MOJUTEXHUYECKUHA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprusi»

Jucnumnza «MeToibl KOHTPOJIS U aHAIU3a BELLECTB»

Oo6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OI1 « IHHOBaIIuM B METaJLTYPIHI»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Oﬂpez[e.ﬂelme CoI€piKaHMs ra3oB B CTAJIM U CILIaBaxX METOAOM BOCCTAHOBHUTEC/ILHOI'O IIJIABJICHUSA B

IOTOKE MHEPTHOIO rasa.
2. Metoabl KOHTPOJIS HEMETAJINYECKUX BKJIKYEHU B CTAJIHU U CIVIABAX M CIOCOOBI MX

MUHUMU3AUMU UCTOYHMKY 3arpsi3HEHHMH MeTajlIa

YTBep:xaeHo Ha 3acexanuu kagenpst 25.05.2021, nporokoa Ne 12-06

3aB. kadeapoii [ Ulynerun A.B./



MHWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS POCCUMCKON DENEPALIMIN
SEJIEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIHEI'O
OBPA30OBAHUN
«MOCKOBCKHWH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»

JucuunnuHa «MeTobl KOHTPOJIS U aHAJIHM3a BEIECTB

O6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl « ITHHOBaIMK B METaITypPrUm»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Kak ocymecTBisieTcsi KOHTPOJIb MeXaHHYeCKHX CBOMCTB CTAJIU U CIJIABOB?
2. OmpenejieHUe COAePKAHUS ra30B B CTAJIM U CILUIABAX METOI0M BOCCTAHOBHUTEJILHOIO MJIABJIEHHS B
BaKyyMe.

YT1Bep:kaeHo Ha 3acenanun kadeapsi 25.05.2021, nporoxoa Ne 12-06

3as. kadenpoii / lllyasrun A.B./

MMHHMCTEPCTBO HAYKH 1 BBICILIET'O OBPA30BAHMS POCCUICKOM ®EJIEPALINA
OEJJEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUWE BBICHIEI'O
OBPA30BAHUA

«MOCKOBCKHUM HOJIPITEXHIiI‘IECKHfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynbTeT MAaIIMHOCTPOCHUS, Kadenpa «MeTauryprus»

JucrumimHa «MeTo bl KOHTPOJIS ¥ aHAJIHN3a BELIECTBY

O6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl « ITHHOBaIMK B METaITY prUn»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. DxkcTpakuusi BOAOPOaa, a30Ta M KHCJIOPOAA M3 PACILVIABJIEHHOWH aHAIM3HPYeMoOil MpodbI B
YCJOBHSIX BAKyyMa.

2. TIpaBoBoe ob0ecneueHue cepTuGUKANH.

YTBep:kaeHo Ha 3aceqanuu kadeapor 25.05.2021, nporoxosa Ne 12-06

3aB. kadenpoii / Ilyasrun A.B./
/



MUHHCTEPCTBO HAYKU U BBICIIIEI'O OBPA3OBAHMS POCCUMUCKOMN DEJNEPALIMN
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE BBICILIEI'O
OBPA30OBAHUS
«MOCKOBCKHI TMMOJUTEXHUYECKWIT YHUBEPCUTET»
(MOCKOBCKMI IMOJTATEX)

daxynpTeT MaIIMHOCTPOCHHS, Kadenpa «MeTamtyprus»
Jucunnnrza «MeToabsl KOHTPOJI ¥ aHAJIN3a BELIECTB)
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. MeToabl HCTIBITAHUS CTAJIBLHBIX 00PA3L0B HA TBEPAOCTh, YCTAJIOCTh, MOJI3y4eCTh.
2. MuUKpO- 1 MAKPOCTPYKTYpa CTAJIH.

YTBep:kaeHo Ha 3aceganun kagenpol 25.05.2021, nporokoa Ne 12-06

3as. kadenpoii / yabrun A.B./

MUHHUCTEPCTBO HAYKU U BBICIITET'O OBPA3OBAHNS POCCUMUCKON OEJNEPALINN
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIHEI'O
OBPA30OBAHUS
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@daxynpTeT MaIMHOCTPOCHMS, Kadeapa «MeTaayprus»
Jucnumunza «MeToibl KOHTPOJISI U aHAJIN3a BELECTBY
Ob6pa3zoBarensHas nporpamma 22.03.02 Metamnyprus. OIl «/IHHOBaIIMM B METAJUTYpIHH»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHBII7[ BUJIET Ne 10

1. MeToabl KOHTPOJISI HEMETAJJIMYECKUX BKJIIOYEHHUI B CTAJIM M CIJIABaX.
2. TlpaBoBbIe OCHOBBI METPOJIOTHYECKOI IKCIIEPTU3BI.

YTBep:kIeHo Ha 3acefannu kadeapnl 25.05.2021, nporokos Ne 12-06

3aB. kadeapoii / lyasrun A.B./



MUHUCTEPCTBO HAYKU U BLICILIETO OBPA30BAHNS POCCUNCKOM OEJEPALIMI
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICILHEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»
JucnuunnuHa «MeTo1bl KOHTPOJIS U aHAJIM3a BEIECTB
O6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl «ITHHOBaIMK B METaITYPrUm»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHBII71 BWJIET Ne 11

1. BuusinHe HEeMeTAJIMYECKHX BKJIIOYEHHH HAa KaYeCTBEHHbIE XaApPaKTCePUCTHKHA nsue.nnﬁ H3 CTAJIM "

CIIJIaBOB.

2. Onpenejienne  mnpeaejioB  NPONOPUUOHAJLHOCTH, YHPYrOCTH, TEKYYeCTH, TPOYHOCTH,
OTHOCHTEJIbHOI'O Y/UINHEHUS, CY/KeHHS1, yIAPHOH BA3KOCTH.

YTBep:kaeHo Ha 3aceqanun kagenpol 25.05.2021, nporoxos Ne 12-06

3as. kadenpoii / yabrun A.B./

MUHHNCTEPCTBO HAYKU U BBICIIIETO OBPA30OBAHUS POCCUNCKOM DOEAEPALIMI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICILIET'O
OBPA30BAHIA
«MOCKOBCKHUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»
Jucnuminza «MeToibl KOHTPOJIS U aHAIU3a BELLECTBY»
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OIl «IHHOBaIIMM B METAJUTYPIHI»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHBII7[ BUJIET Ne 12

1. Dkecrpakuus BOIOPOaA, a30Ta M KHCJIOPOAA U3 AaHAJTH3UPYEMOro odopa3ua
2. Knaccupukanusi HeMeTAIMYeCKUX BKIIOYEHH A, COIEPKAIIUXCHA B CTAH

YTBep:kaeHo Ha 3aceqanuu kagenpor 25.05.2021, nporoxosa Ne 12-06

3as. kadenpoii / lyabrun A.B./



MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA30OBAHUS POCCUIMCKOM DEAEPALININ
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICILHEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»
JucnumirHa «MeToIbl KOHTPOJIS ¥ aHaJIM3a BELIECTBY
Ob6pa3zoBarenpHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»

Kypc 4, cemectp 7
3K3AMEHA]_[I/IOHH])II71 BUJIET Ne 13

1. OcHoBHbIE XapaKTEPHCTHKH Ka4eCTBa CTAJIN.

2. CnaTouyHblii  KOHTPOJIb, KpUTepuM  OpakoBku  Merauionpoaykuuu. Cepruduxanus
MeTaJIONPOAYKIUH.

YTBep:kaeHo Ha 3aceqanun kagenpol 25.05.2021, nporoxos Ne 12-06

3as. kadenpoii / yabrun A.B./

MUHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHNS POCCUMCKON OEJNEPALINN
SOEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICIHEI'O
OBPA30OBAHUS
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@DakynpTeT MaIMHOCTPOCHMS, Kadeapa «MeTamryprus»
Jucuumiraa «MeToabpl KOHTPOJIS U aHAJIN3a BEIECTBY
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OIl «/IHHOBaIIuM B METAJUTYPIHI»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHBII7[ BUJIET Ne 14

1. KoHuTtpoub conep:kaHus ra3oB B CTAJIAX U CILIaBaX.
2. CraHaapThl Ka4yecTBa CTAJIH.

YTBep:kaeHo Ha 3acenaHun Kadeapni 25.05.2021, nmporoxosa Ne 12-06

3as. kadenpoii / lynasrun A.B./



MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA30OBAHUS POCCUIMCKOM DEAEPALININ
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICILHEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»
JucnumirHa «MeToIbl KOHTPOJIS ¥ aHaJIM3a BELIECTBY
Ob6pa3zoBarenpHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»

Kypc 4, cemectp 7
3K3AMEHA]_[I/IOHH])II71 BUJIET Ne 15

1. Onpeuenenne CoepKaHMs ra3oB B CTAJIM H CILIaBaxX ME€TOAOM BOCCTAHOBHUTEC/IbHOI'O IIJIABJICHUSA B

NMOTOKE HHEPTHOTO ra3a.
2. XapaKTepuCTHKH KavyecTBa CTAJH.

YT1Bep:kaeHo Ha 3acenanun kadeapsi 25.05.2021, nporokoa Ne 12-06

3as. kadenpoii / Illyasrun A.B./

MUHUCTEPCTBO HAVKHU U BBICILIETO OBPABOBAHMSI POCCUICKOW ®EJEPALIIA
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJIEHUE BbICIIEI'O
OBPA30BAHMSI
«MOCKOBCKU MOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

@DaxynpTeT MaIMHOCTPOCHHUS, Kadeapa «MeTaayprus»
Jucuumiraa «MeToabpl KOHTPOJIS U aHAJIN3a BEIECTBY
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OIl «IlHHOBaIIMM B METAJUTYPIHI»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHBII7[ BUJIET Ne 16

1. Bausinue cojepikaHusi ra3oB, HEMETANJIMYECKHX BKJIIOYEHHH M MaKPOCTPYKTYPbl HA Ka4eCTBO
CTAJIBHON MPOXYKIUM.
2. CoBpeMeHHBbIe NPUOOPHI UX YCTPOIHCTBO U MPUMEHEHHE IJISI KOHTPOJISI CO/Iep:KaHus ra3oB B

CTAJIM M CIlJ1aBax.

YTBep:kaeHo Ha 3aceqanuu kagenpor 25.05.2021, nporoxosa Ne 12-06

3aB. kageapoii / Ilyasrun A.B./



MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA30OBAHUS POCCUIMCKOM DEAEPALININ
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE BBICILHEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

dakynbTeT MaIMHOCTPOCHUS, Kadenpa «MeTauryprus»
JucnuunnuHa «MeTo1bl KOHTPOJIS U aHAJIM3a BEIECTB
O6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl «ITHHOBaIMK B METaITYPrUm»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHBII71 BWJIET Ne 17

1. MeToabl KOHTPOJISI HEMETAJVIMYECCKHUX BKJIIOYEHHH B CTAJIM H CILJIaBaxX
2. HcnbITaHHA CTAJIM HA TBEPAOCTD, YCTAJOCTD, MOJ3YYECTh U VIMTECJIbHYIO IPOYHOCTD

YTBep:kaeHo Ha 3aceqanun kagenpol 25.05.2021, nporoxos Ne 12-06

3ag. kadenpoii / Myasrun A.B./

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPABOBAHMSI POCCUICKON ®EJEPALIA
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BbICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHU MOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT MaIMHOCTPOCHUSI, Kadeapa «MeTammyprusi»
Jucuumiraa «MeToabpl KOHTPOJIS U aHAJIN3a BEIECTBY
Ob6pa3oBarenpHas nporpamma 22.03.02 Metamryprust. OIl «/IHHOBaI# B METAJUTypTHI»

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 18

1. KoHTposbHbIe HCIBITAHUA 00Pa3L0B CTAJIM HA cOJep:KaHHe B HUX ra30B.
2. OmnpenejieHne MeXaHNYeCKUX CBOMCTB CTAIbHON MPOAYKIINH.

YTBep:kaeHo Ha 3acenaHun Kadeapnl 25.05.2021, nporoxosa Ne 12-06

3as. kadenpoii / lynasrun A.B./



MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHM S POCCUVICKOM ®EJIEPAITN
OEJJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE

BBICILIEI'O OBPA3OBAHUN
«MOCKOBCKHUI
HNOJIUTEXHUYECKHUI
YHUBEPCUTET»(MOCKOBCKHH
HHOJIUTEX)
®DakynpTeT
MAaIIMHOCTPOEHUS,

Kadeapa «MeTamryprus»

Jucuurnmaa «MeTobl

KOHTPOJISI U aHANIH3a

BEIIIECTB»

Ob6pa3oarenbHas nporpamma 22.03.02 Mertamryprus. OI1
«MHHOBanuu B MeTamutyprum»Kypc 4, cemectp 7

9K3AMEHAIIMOHHBIU BUJIET Ne 19
1. Buabl HeMeTALJIMYECKUX BKJIIOYEHHUI M X BJIHsAHNE HA KaYeCTBEHHbIE
XapaKTepPUCTHKUMETAJION3/1eHiA.
2. JDKCTpakUusi BOJAOPOJa, a30Ta M KHUCJIOPOIA M3 PaciljiaBJIeHHOI

aHAJIM3HPYyeMOil MPoObI BYCJI0BHSIX BAaKyyMa.

YTBep:kaeHo Ha 3acenanuu kadeapst 25.05.2021, nporoxoa Ne 12-06

3as. kadeapoii / WMyabrun A.B./

MUWHICTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMSI
POCCUICKOI ®EJIEPALIMU GEJAEPAJILHOE FTOCYJAPCTBEHHOE
ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BEICIIIETO

OBPA30BAHUA
«MOCKOBCKHM
MNOJUTEXHUYECKUMN
YHUBEPCUTET»(MOCKOBCKHNM
MOJIUTEX)
®dakynbTeT
MaH_II/IHOCTpoeHI/I}I,

kadenpa «MeTanmyprus»

Juciurmraa «MeToas

KOHTpPOJISI U aHAJIK3a

BEIIECTB»

O6pazoBarensHas nporpamma 22.03.02 Metamryprus. OIT
«VHHOBanmu B Metasuryprun»Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 20
1. Buabl KOHTPOJIb=fl HEMETANJIMYECKHX BKJIKYEHUI B CTAJIAX U
CILUIABAX M CNOCOOBbI MXCOKPALIEHUS.
2. Ceprudukamus MeTauionponpoaykuuu. CucremMbl cepTuuKanum.

YTBep:kaeHo Ha 3aceqaHuu Kadeapsnl 25.05.2021, npoToxos Ne 12-06

3aB. kadenpoii / lllynasrun A.B./





