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1. Ileapb 1 32124 OCBOEHUSA TUCHUTIIIMHBI

OCHOBHOM 1ENBbI0 OCBOCHUS AUCHMUIUIMHBI «MeToabl KOHTPOJISI M aHAJIM3a
BelleCcTB» sBIsieTcs (GOpPMUPOBAHME 3HAHWM O KA4YeCTBEHHBIX XapaKTEPUCTUKAX
METAJUIONPOAYKIIMM, CIOcO0aXx W MeToAax OpraHu3allud U TPOBEACHUs paboT IO
KOHTPOJIIO M aHajdu3y KadecTBa CTald M CIuiaBoB. Kpome Toro, naHHasi IMCUUILIMHA
CITOCOOCTBYET OBJIAJICHUIO CTY/ICHTAMH OIPEICICHHBIX HABBIKOB 110 KOHTPOJIIO U aHAIU3Y
XapaKTEPUCTUK Ka4eCcTBa U3/ACJIMI U3 CTaJU U CIJIaBOB

K ocHOBHBIM 3a/1auam OBJAJICHUS TUCIUILIAHBI CIIENYET OTHECTH:

— U3YYEHHE OCHOBHBIX XapaKTEPUCTHUK KAYECTBA CTAJIM U CIIJIABOB,

— TpeOOBaHUs K CTATOYHOMY KOHTPOJIIO,

—  KpuTepud OpakOBKM  METAUIONPOAYKIHMH IO  COACP)KAHHIO  Ta30B,

HEMETAJUIMYECKNX BKIIOUCHHH, MAaKPOCTPYKTYype H (DU3UKO-MEXaHUICCKUM

CBOMCTBAM.

2. Mecto nucuniiuebl B ctpykrype OOII 6akanaBpuara

JucuumuinHa «MeToabl KOHTPOJI UM aHAJIN3a BELIECTB» OTHOCUTCS K AJIIEKTUBHBIM
nucuuminaam OOIL. OHa B3auMOCBSI3aHA JIOTUUECKU U COJIEPHKATEIbHO-METOAUYECKH CO
CIEAYIOUMMHU TucUMIUIMHaAMuU U npaktukamu OOIL.

B o6s3arenbHol yacTu:

— MaTepUaloOBEACHUE;

— METPOJIOTHUSI, CTaHAAPTU3ALUS U CePTUDUKAIIUS;

B uactu, popmupyemoit yuacTHIKaMu 00pa30BaTEIbHBIX OTHOIICHUI:
— (pusmyeckas Xxumus;

- MEXaHUYECKHUE U (PU3UYECKUE CBOIICTBA METAIIIOB;

B dacTu 351eKTUBHBIX JUCHUILIINH:

— 3alllTa METAJUIOB OT KOPPO3HHU;

— METOJI0JIOTHS BBIOOpA MAaTEPHAJIOB U TEXHOJOTUN B METAJUTYPIHH.

[lepeueHp maHUPyEMBbIX PE3yJIbTATOB OOYUECHHUS 10 IUCIUIUINHE
(MOyJI10), COOTHECEHHBIE C IIJIAHMPYEMBbIMHU pe3yJibTaTaMHu
O0CBOEHHSI 00pa3oBaTeIbHOH NPOrPaMMbl

B pesynbTaTe ocBoeHMs qUCHUILIUHBI « MeTobl KOHTPOJIA U aHAJIHU3a BelleCTBY» Y
oOyuaronierocs: GOpMHUPYIOTCS CAEAYIOIINE KOMIIETSHITNH:

B pe3yabTare ocsoe-

Kon HHUSI o0pa3oBaTeJbHOI
KOMIIe- | MpOrpamMmbl  00y4aro-
TEHUHUHU | HIUicHa J0JIKeH o0Jia-
AaTh:

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJIbTATOB Oﬁy‘leHI/Iﬂ mo
AUCHHUIIINHE




OIIK-4 | CriocoGHOCTBIO 3HATh:
MIPOBONTH OCHOBHBIC TIPAaBHJIA MMOUCKA U 0TOOpa MH(OPMAIIUU, METO/IBI
HU3MEpEeHUs U |[MCIIOJIb30BaHMs MHGOPMALUU ISl MOATOTOBKU U MPUHSITHS
HAOIIOICHUS B [pCIICHUII B HAYYHBIX HCCJICIOBAHUSX W B IMPAKTHICCKOU
cdepe TEXHUYECKOM J1eATeIbHOCTH
npoecCHOHALHOW | yMeTh:
NeSITeNIbHOCTH, CaMOCTOSITENILHO ~ HWCKaTh, aHAJIM3UpOBaTh W  OTOUPATH
o0OpabaTsiBaTh U [HEOOXOAUMYIO nHdopmaruto, OpraHU30BbIBATH,
MIPEJICTaBIISATh MpeoOpa3oBEIBATh, COXPAHSTH U MIEPEIaBaTh €
IKCIIEPUMEHTATbHBIC | BJIAJAETh:
JTaHHBIE. [paBWJIaMu IpeoOpazoBanus HHGOPMAUU HEOOXOAUMBIMU

I1s1 €€ XpaHEHUS.
CriocoOHOCTBIO 3HATh:
BBIOMpATh METOABl |[METOIbl UCCIEIOBAaHUM, MPOBEACHUS, 00paOOTKU U aHAIN3a
IIK-1 | muaHupoBaHus, pe3yJIbTaTOB UCHBbITAaHUM M u3MepeHuil. Kpurtepun BbIOOpA)

MOATOTOBKH U |[METOJOB U METOAMK UCCIICOBAHUN
NMpOBEACHNUs yMeTh:
HCCIICIOBAHMHY, MPOBOAWTH  HUCHBITAaHUS, U3MEpPEeHUs U  00pabOTKy
HAOJIIOIEHUH,

. pe3yapTaToB.  PeructpupoBaTh  IOKa3aHUsi  MPUOOPOB.
HCTIBITAHHH, [IpoBOANT pacuéThl U KPUTHUECKH aHATU3UPYET Pe3yIbTaThI,
MSMEPCHIH " lnenaer BBIBOMBL
MPUMEHATh WX Ha
MPAKTHKE, BJIAaJ1€Th:
aHAIIM3HPOBATH, BLIOOPOM ~ HCHBITATENILHOTO M HM3MEPUTEIHHOTO
O6pa6aTBIBaTB u 060p}’IlOBaHI/I$I, HCO6XOI[I/IMOFO JJI IMPOBCACHUA
IPE/CTaBIATh vccienoBaHuil. BpImonmHsSeT OHeHKH U 00paboTKH
pe3yJIbTaThl PE3YJIbTATOB

3. CTpyKTypa ¥ coaepkaHue TUCHUUILTHHBI

OO0mas Tpyn0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX €IUHMUIIBI, T.C.
144 axanmemmuecknx dYaca (m3 HuX 134 daca — camocrosATelnbHas pabora
CTYJICHTOB), ayIUTOPHBIX 3aHATHIl — 10 yacoB, B ToM yucie 6 yacoB— nekuuu; 4
yaca —j1abopaTopHbie 3aHaTus. Dopma KOHTPOIISI — HK3aMEH.

Cmpykmypa u cooepoicanue Oucyuniunvl «Memoovl KOHmponsa u amaiuza
8e- Wecme» no CPoKam u euOam pabomel ompasicensl 6 llpunosxcenuu 1.



Coneprxanue pa3ieioB TUCHUILTHHbBI

Tema 1. OcHOBHbBIE XapaKTEPUCTUKHU KayecTBa CTalu. BiusHue coaepika-
HUs Ta30B, HEMETAUIMYECKUX BKIIFOUEHUN U MAKPOCTPYKTYPBI Ha KA4E€CTBO CTaJlb-
HOM mpoaykuuu. CranmapTsl KadecTBa cTan. CIaTOYHBIM KOHTPOJIb, KPUTEPUHU
OpakoBku MeTamutonpoaykuuu. CepTudukanus METauIonpoO yKIUH.

Tema 2. OTOOp ¥ MOATrOTOBKA MPOO AJI1 KOHTPOJBHBIX HUCIBITAHUN Ha CO-
nepxanue razon. OmnpeneneHue COAEPKaHUS ra3oB B CTAIM U CIUIaBaX METOJOM
BOCCTAHOBUTEJIBHOTO IIABJIEHUS B BaKyyMe. DKCTpaKLus BOJOPOJa, a30Ta U KHUC-
JOpoJa U3 pacIuIaBIEHHOM aHANM3UpPyeMoW MpoObl B yCIOBUIX Bakyyma. [Ipume-
HsieMble TPUOOPHI, UX YCTPOMCTBO M UX MUCIIOJIB30BAHUE AJISl ONPEAEICHUS COAep-
YKaHUS ra30B B CTAIM U CILIABAX.

Tema 3. OmnpeneneHue coaep)kaHusl Ta30B B CTAIM W CIJIaBaX METOJIOM
BOC- CTAHOBHUTEIHHOTO TUIABJICHHWS B IIOTOKE WHEPTHOTO Ta3a. OKCTPAKIIUSI
BOZOPO/A, a30Ta M KHUCJIOpOJa W3 aHamm3upyemMoro obpasma. CoBpeMeHHBIE
npuOOpPBl, WX YCTPONCTBO M TPHMEHEHHUE IS KOHTPOJSI COJEp)KaHHS Ta30B B
CTaJIM U CIIaBax.

Tema 4. Knaccudukaius HeMETAUIMUECKUX BKIFOUEHUM, COJIEPKAITUXCS B
cTanu. BiausHue HEMETaUTMYECKUX BKJIIOYEHUNM HAa XapaKTePUCTHUKU KayecTBa W3-
JIeTUi U3 CTaIM W CIUTAaBOB. METOJIbI KOHTPOJII HEMETANTHYECKUX BKIIFOUCHUN B
CTaJIU U CILIaBax.

Tema 5. KOHTpOabp HEMETAUIMYECKUX BKIKOYECHUHN 3JIEKTPOXUMUYECKUM,
MeTauIorpauIecKuM 1 JIEKTPOHHOMUKPOCKOTTMYECKIM METOIaMH.

Tema 6. Knaccuduxamust MmakpoieekToB B CTaIH U CIUIaBaX. XapaKTepu-
CTHUKM KadyecTBa MeTajula. BiusHue MakpoCTpyKTypsl Ha OTOOp mpo0 Jist
KOHTPOJIb- HBIX HCHbITaHUI. KOHTpOJIb MaKpOCTPYKTYphl METOJIOM TpPaBJIEHUS
00pas1oB B pac- TBOPaxX KUCIOT U METOJOM OTIIEYATKOB.

Tema 7. JlepexTockomnusi: ynbTpa3ByKoOBas, MarHUTHas, BUXPETOKOBas,
Ka- NWULIpHas W paguanuoHHas. llenn u 3agaun 1ePEeKTOCKONUU M CIIOCOOBI
peanusa- LHUHU.

Tema 8. KoHTposib MEXaHMYECKMX CBOWCTB CTalM U CIu1aBoB. Omnpenerne-
HUE MPEIETOB MPONOPLIUOHAIBHOCTH, YIIPYTOCTH, TEKYYECTH, IPOYHOCTH, OTHOCH-
TEJIBHOTO yJIMHEHUS, CYKECHHMS, YAAPHOU BSI3KOCTH. VcbITaHUS CTanu Ha TBEp-
JOCTb, YCTaJOCTh, MOJI3Y4YECTh U JIUTENBHYIO NMPOYHOCTh. Hepaspymaromue me-
TOZbI KOHTPOJISI MEXaHUYECKNUX CBOKCTB CTAJIM U CIUIABOB.

Tema 9. Ceptudukanus npogykuun. CXeMbl U CUCTEMBI CepTUDUKALINN
npoaykiuu. [IpaBoBoe obecrieueHue cepTuduKanuu NpoayKIUu.



Oprasbl 1o cepTuUKaMy NPOAYKIMH U UX 3a7a4d. AKKpEIUTAIUsl OPTraHOB IO
cepTU(PUKALUU U UCHBITaTeNbHbIX JabopaTopuil. Odopmienue, perucrpauus u
Bbl- Jlaya cepTu(dukaTta Ha MPOU3BOJUMYIO MPOAYKIHIO. MHCIEKIHOHHBIH
KOHTPOJIb 33 CEPTU(PUIMPOBAHHON POAYKIIMEH.

4. O0pa3oBare/ibHbIC TEXHOJIOTHU

MeTtonrka npenogaBaHus JUCUUIUIMHBL « METOIbl KOHTPOJIS M aHallu3a Be-
IIECTB» W peau3alusi KOMIETEHTHOCTHOTO MOJIX0/1a B U3JI0KEHUHU U BOCIPUSITHH
Marepuala MpeayCMaTpUBAET UCIIOIb30BAHUE CIEAYIOIIUX aKTUBHBIX U MHTEPAK-
TUBHBIX ()OPM MPOBEJICHUS TPYNIOBBIX, HHAUBUAYAJIbHBIX, ayAUTOPHBIX 3aHSATUI
B COUYETAHUM C BHEAYIUTOPHOU pabOTOH C 1eb0 (POPMUPOBAHUS U PA3BUTHUS MPO-
(hecCHOHAIPHBIX HABBIKOB 00YYaIOIIMXCS:

— YTEHHME JIEKUMH U TpPOBEJCHHE JTAaOOPATOPHBIX PabOT COMPOBOXKAAETCS
[MOKa30M MYJIbTUMEIUNHBIX JIEKIIUNA C IMTOMOIIBK) KOMIIBIOTEPHONM U MPOEKTOPHOU
TEXHUKH U WUTFOCTPUPYETCS HATIISITHBIMU TTOCOOUSIMU;

— 00CykJieHre MPOUIEHHOTO MaTepraia Ha 3aHATHSX;

— HCHOJb30BAHME HMHTEPAKTHBHBIX (DOPM TEKyIIEro KOHTPOJs B (opme
ayJIUTOPHOTO U BHEAYJUTOPHOIO HHTEPHET-TECTUPOBAHUS;

— OpraHM3ainusi U NpOBEJIEHHWE TEKYUIEro KOHTPOJs 3HAHWM CTYJCHTOB B
dhopme TecTUpOBaHUSI.

VY enbHBIA BeC 3aHATUH, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, ompeie-
JIeH TJaBHOW LIedbl0 00pa30oBaTeNbHOM MPOrpaMMbl, 0COOCHHOCThIO KOHTHHIEHTA
OoOy4JaromMXcsd M COAEpPNKAHUEM JUCUUIUIMHBI W B 1einoM coctaBiseT 20%
ayJIUTOP- HBIX 3aHATHM.

3aHATHA JEKIMOHHOTO THIA COCTABIAIOT 67% OT 00beMa ayAUTOPHBIX 3aHS-
TH.

B xypce nekuuii npenogaeTcsi MOCTOSIHHO OOHOBISIEMBIN MaTepuai, 3auM-
CTBOBAHHBIN M3 Pa3MYHBIX UCTOYHUKOB — HAYYHBIX cTaTeil, MoHorpaduii, u T.1.,
YTO IO3BOJISIET OCBELIATh MOCJIEIHUE JTIOCTHXKEHHUSI B METAJUTYpPIUH, NpoOyKaas y
CTYJICHTOB UHTEPEC K YCBOCHUIO 3HAHUU.

BaxxHyto yacTe TeopeTnyeckor U mpodeccHoHanbHON MOITOTOBKH CTY/ICH-
TOB COCTaBIISIIOT MPAKTUYECKHE 3aHITHUS (CEMHHAPbI, KOJUIOKBUYMbI). OHHM Hampas-
JIeHBI Ha OoJiee TIIyOOKOe YCBOEGHHE TEOPETHUECKUX MOJIOKEHUN U (POpMUPOBAHUE
y4eOHBIX ¥ MPO(PECCUOHANBHBIX 3HAHUNA U YMEHUH.

B TeueHue cemecTpa OCyLIECTBISAETCS TEKYIUNA KOHTPOJIb OCBOEHUS JTUCLU-
IUTMHBI B (POPME YCTHOTO ONpOca MO TEMATUKE MPEAIIECTBYIONX 3aHATUH.

5. OueHo4YHbIe CpeACcTBA AJIA TEKYLIEro KOHTPOJIs
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTECTAIMH 110 UTOraM
OCBOEHMS JUCHHUILTUHBI
1 y4eOHO-MeToan4ecKoe odecrnedeHne caMoCTOSITeIbHO PadoThI CTYIeHTOB

Texnnueckue cpeacrtsa OCBOCHHUA AUCHUILIMHBI BKIIOYArOT 3H€KTpOHHBIﬁ
OaHK JaHHBIX (1)OTO- U BUACOMATCPHATIOB (HHaKaTOB, CXEM, IICpTe)I(eﬁ) OCHOBHBIX



TEXHOJIOTUYECKUX TMPOLECCOB IMPOU3BOJACTBA CTajld U CHEUUAIUZUPOBAHHOIO
MeXa- HHUYECKOTO OO0OpYyJIOBaHHUsS, UCIOIb3YEMOr0 B  METAUIyprH4ecKOM
MIPOU3BOJICTBE.

B mpormecce oOydeHuss UCHONB3YIOTCS CIEIYIOMIUE OIEHOYHBbIE (HOPMBI
CaMo- CTOSITENIbHOM pabOThI CTYIEHTOB, OIIEHOYHBIEC CPEJICTBA TEKYIIIETO KOHTPOJIS
yCIle- BAEMOCTH U TPOMEXKYTOUYHBIX aTTeCTAIUM:

6.1. ®oH/1 O1LIEHOYHBIX CPEICTB /JIs MPOBeIeHUs MPOMEKYTOUHOI aTTeCTAIMU
00y4aImmuxcs Mo JUCUMIIMHE (MOTYJIIO)

6.1.1. IlepeyeHb KOMIIETEHIUI ¢ YKA3aHHEM 3TanoOB UX GOPMUPOBAHUS
B Ipolecce 0OCBOCHHUSI 00Pa30BaTeJbHON MPOrPaMMbIl

B pesynbrare 0cBOEHUS TUCHUILIMHBL (MOIYJIS1) Y CTYIE€HTOB (POPMUPYIOTCS
CJIELYIOIINAE KOMIIETCHIINH:

Kon B pe3yabTarte ocBoeHust 00pa3oBaTeIbHOI NPOrpaMMbl
KOMIIeTeHIINH o0y4yarouuiics 10/KeH 00J1a1aTh
OTIK-4 CrocoOHOCTBIO  MPOBOJIUTH HW3MEpPeHHs W HaOmojaeHus B chepe
npoecCHOHATbHONW  JEATeIbHOCTH, 00pabaTbiBaTh M MPEJCTAaBISTH
OKCIICPUMCHTAJIBHBIC JaHHBIC
K-1 CrnocoOHOCTBIO  BBIOMpATh METOABl IUIAHUPOBAaHHUS, TOATOTOBKU H

MPOBEACHUS HCCIICIOBAaHUM, HAOMIONCHUM, WCHBITAHUN, W3MEPEHHN U
IPUMEHATH WX Ha MIPAKTHKE, aHATTU3UPOBATh, 00pabaThIBaTh U MPEICTABIAThH
pe3yJIbTaThl

B mpomecce  ocBoeHuss ~— 00pa3oBaTENbHOM  MPOrpaMMbl  JTaHHBIE
KOMITIETEHLIUH, B TOM YUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, ((OPMUPYIOTCS MOITAITHO
B XOJIe OCBOe- HHUS OOyYaroUIMMUCS JUCHUIUIMH (MOJyJiel), NpaKTUK B
COOTBETCTBUM C YYEOHBIM IUIAHOM U KaJ€HAApHbIM TIpauKOM Y4yeOHOro
nporecca.

6.1.2. Onucanmne nmokasaresjeil 1 KpUTepueB OLCHUBAHUSA KOMIIETCHLMH,
(popMupyeMBbIX 110 HTOraM OCBOCHMS AUCHUILIMHBI (MOAYJIs1),
ONMCaHHe IIKAJT OLeHUBAHUSA

[TokazareneM OIleHUBAHUS KOMIETEHIIMM Ha Pa3JIMUHBIX dTanax ux Hopmu-
POBaHUS SIBISETCA JOCTHKEHHE 00YUYaIOIIMMUCS TJIAHUPYEMBIX Pe3yJIbTaTOB 00Y-
YEHUS 110 JUCHIUTUIMHE (MOJIYIIIO).

OIIK-4: Vicrionb30BaHHE HHCTPYMEHTOB U 000py/10BaHHSA

Kpurepun onennBanuns

IToka3zarein 5 3 y P

3HAThb: OOyuaromuiics nemMoH- | OOyuatomuiics nemoHcTpu- | OOydaromuiics neMoH- | OOydwarommuiics je-
— OCHOBHBIE ITpaBUiIa CTPHUPYET MOJHOE OT- pYET He TOJHOE COOTBET- CTPUPYET YaCTHYHOE MOHCTpPHUPYET I0JI-
O¥CKa U 0T6O0pa CYTCTBHE WM HEAOCTa- | CTBHE 3HAHMIL: COOTBETCTBHE 3HAHUH: | HOE COOTBETCTBHE
MH(OpMALIY, MeTofpr | TOTHOE COOTBETCTBHE OCHOBHbIX MEXHON02U- | 3HAHHIA:

YECKUX NPOUECcos 6
MCIIOJIb30BaHMs =
3HAHUN QCHOBHbIX MeX- | OCHOGHbIX MEXHONOUYeCKUX | MemAaLlypeuy u Mame- | OCHOBHbIX MEXHOL0-




MHPOPMALIUH [T
[TOJATOTOBKH U
[PUHSTHUS PELICHUI B

HOJIO2UYeCKUX npoyec-
€08 6 MEMALLypeUU u
Mamepuanoobpabomxe:

npouyeccos 6 Memajiiypeuu u

Mamepuanoobpadomxe:
JlonyckatoTcst 3HAUUTENb-

HBIC OI_HI/I6KI/I, MPOABJIACTCSL

puanoobpabomxe
3HaHUSA OCBOCHBI, HO

JOITYyCKaKTCs HE3HA-
YUTCIIBHBIC OH_II/I6KI/I,

SUHYeCKUx npoyec-
€06 6 Memajllypeuu

u Mamepuanooopa-
bomke

HAay4YHBIX o
HEJIOCTaTOYHOCTh 3HAHUH, HETOYHOCTH, 3aTPY- CBoboxHO omepu-
ICCJIEIOBAaHUAX U B .
= O psily TOKa3areneit, o0y- HEHUs IPU aHAINTHYE- | PyeT MpUoOpeTeH-
[IPAKTUYECKOU q =
- aroIlUiics UCIIBITHIBACT 3HA- | CKHX IIPOTHO3aX, Iepe- | HbIMH YMEHHSIMU,
TEXHUIECKOU YUTEIBHBIE 3aTPyIHEHHUS HOCE YMEHHUH Ha HO- [PUMEHSIET MX B CH-
ACATCIIBHOCTH IIPY OTNIEPUPOBAHUH YMEHHU- BbI€, HECTAHIAPTHBIE TyalMsx IMOBBIIEH-
SIMH [P UX NIEPEHOCE HA HO- | CHUTyaIuu HOHU CIIO’KHOCTH.
BBIE CUTYaIHU
yYMeTh: OO6yuaromuiicst He OOydJaromuiicst IeMOHCTPH- OOydJaromuiicst JeMOH- O0yuaromuiics
— CaMOCTOSITEIBLHO YMeeT WM B HeJ[OCTa- PYeT HeloJIHOE COOTBET- CTPHUpPYET YaCTHIHOE JEMOHCTPUPYET
[ICKATh, AHATH3UPOBATE | TOUHOI CTENCHH YMECT: | CTBHE CICAYIOWMX YMEHHUIL: COOTBETCTBHE CIIEIyI0- | TOJHOE COOTBET-
11 OTOMpATH UCNONL306aNMb MEMOObl | UCNOIb308AINb MemOOblL U MAX YMEHHH: CTBHE CIIEYIOLIUX
U npuemsl 01 3pdex- npuembl 015 dhpexmusnot UCno1b306ams Me- MEHUH:
HEOOXOIIMYIO . Y
MUBHOU KOppeKyuy Me- | KOppexyuu Memauiypauie- moovl U npuemvl O UCNOo1b306aNMb Me-
nH(opManuio, . »
MALTYpeUecKux mex- CKUX MmexHon02uil a¢phexmusnoii koppek- | moodsl U npuemsl
OpraHH30BbIBATD, Hono2u JlomyckaroTcsi 3HaUNTeNb- yuu Memaniypaute- 0112 sphexmusnoil
npeoOpasoBbIBAT, HbIC OIIMOKH, TIPOSIBIISETCS CKUX MeXHOL02ull KOpPeKyuu Memai-
COXPAHATb U HEJJOCTaTOYHOCTh YMEHUH, ‘YMeHwust OCBOEHBI, HO AVPUYECKUX mex-
[epenaBarh €€ O psily ToKa3areneit, o0y- JIOITyCKAaIOTCsl HE3Ha- nonoeuti CBOOOHO
YaIOIINHCS MCTIBITHIBACT 3HA- | YHMTEIBHBIC OMHOKH, onepu- pyer
YHUTEIbHBIE 3aTPyAHEHHS HETOYHOCTH, 3aTPYA- npuoOpeTeH-

TIpH OTIEPHPOBAHUH YMEHH-
SMH IIPH UX TIEPEHOCE HA HO-
BBIE CUTYaIMU

HEHMUS ITPU aHAJIUTUYEC-
CKHX OIlepanusx, mepe-
HOCE YMEHUI Ha HO-
BbIC, HECTaHIapPTHBIC
CHUTYaIlnu

HBIMH YMEHHSIMU,
MPUMEHSIET UX B CH-
TyalusiX MOBBIIICH-
HOM CIIOKHOCTH

BJIAJIETh:
paBUiIaMu
npeoOpa3oBaHmsL
nHpopmanuu
HEOOXOIUMBIMH JIJISL
e€ XxpaHeHus

OO0y4aromuiics He Bia-
JIeeT WK B HEJOCTATOU-
HOU CTCTICHH BJIJICET:
Memooamu OYeHKY U
KOpPeKyuu u 6HeopeHus
DAUUOHATILHBIX NPUEMOB
0114 nosvliwenus ¢ gex-

mueHocmu Qa60mbl

OOyyaromuiicst He OcTa-
TOYHO BJIAJICET:

Memooamy OYeHKY U KOp-
DeKyuy U 6HeQpPeHUs payuo-
HAbHBIX NPUEMO8 015l HOGbL-
wenus d¢hexmuenocmu

pabomul
JlonyckaroTcst 3HaUYUTEIb-

HbIE OIIMOKH, TIPOSIBIISETCS
HEJJOCTaTOYHOCTb BIIA/ICHUS
HaBBIKaMH 110 PSy MOKa3a-
teseil. OOyvaronuiics uc-
NBITHIBACT 3HAUYUTCIIBHBIC 3a-
TPYAHEHHUS IPU NPUMEHEHUI
HABBIKOB B HOBBIX CHUTYa-
LHAX

OO0yuarommuiicst 1eMOH-
CTPUPYET YaCTHUHOE
COOTBETCTBHUE CIICIYIO-
UM YMCHUSIM:
Memooamuy OUeHKY U
KOppexyuu u 6Heope-
HUsL DAYUOHATIbHBIX
npuemos Oiisl nogbluie-
Hust opghexmusrocmu

abombwl
Hagriku 0cBO€EHEI, HO

JIOIYCKAIOTCsl He3Ha-
YUTEJIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPY/I-
HEHUsI IPH aHAIUTHYe-
CKHUX OIepaIusiX, Iepe-
HOCE yMEHH# Ha HO-
BbI€, HECTaH/IAPTHBIE
CUTYyallUH

OO6yyaromuiicst B
MOJIHOM 00bEME
BJIQJIEET:
Memooamu OUeHKU
U KOppeKyuu u
8HEOpeHUs PAYU0-
HAIbHbIX NPUEMO8
0J15 NOBbIUEeHUS
apdexmusrnocmu
pabonivl

CB006OIHO TTpUMe-
HSCT TOJTyYCHHBIC
HaBBIKU B CUTYya-
LUSX ITOBBIILIEHHON
CII0KHOCTH

ITK-1: CriocoOHOCTh BBIOMPATH METOIbI IJIAHUPOBAHUS, IIOATOTOBKH U MPOBEICHUS UCCIICIOBAHMIA,
HaAOJIOCHUH, UCTIBITAHUN, N3MEPEHUI 1 PUMEHATh MX Ha MIPAKTUKE, aHAIM3UPOBATh, 00padaThiBaTh
U TIPEACTABIISTH PE3YJIbTAThI

IToka3aTean

Kputepuu ouennBanus

2

3

4

5

3HATh:

METO/Ibl UCCIICIOBAHUM,
MpoBeneHus, 00padoTKH
1 aHaJIM3a Pe3yIbTaTOB

HCIBITAaHUH 1

n3mepenuil. Kpurepun

BI:IGOpa METOAO0B U

MCTOIUK I/ICCHCHOBaHI/Iﬁ

OO0yuaromuiics 1eMOH-
CTpHUPYET MOTHOE OT-
CYTCTBHE HJIH HEIOCTA-
TOYHOE COOTBETCTBHE
3HAHMMH:
cucmem_asmomamuye-
CK020 YNnpaenenus u pe-
2VIUPOBAHUSA OCHOBHBIX
MEeXHOI02UYECKUX NPO-
ueccos Memaniypeuu

OO0yuaromuiics JEMOHCTPH-
PYET HETMOIHOE COOTBET-
CTBHC 3HAHUM:

cucmem asmomMamu4ecKko20

YRpAasienus U pecyiuposa-
HUA OCHOBHbIX NMEXHOI02UY e~

CKUX npoyeccos Memauiyp-
2uu.

JlomycKkaroTcst 3HaUNTeIb-
HBIE OIIMOKH, MPOSBIACTCS
HEJI0CTaTOYHOCTh 3HAHUH,
TI0 psity OKa3arene, 00y-

OO0yuaromuiicst 1eMOH-
CTPUPYET YaCTHIHOE
COOTBETCTBHE 3HAHUM:
cucmem agmomamuye-
CK020 YnpaeieHus u
pe2yIupo8anus OCHO8-
HbIX_MeXHON02UYeCKUX
npoyeccos Memaniyp-
2uu,

Ho nomyckatorcs ne-
3HAYNTEIIbHBIE
OIIMOKH, HETOYHOCTH,

OoOyuaronuiics ne-
MOHCTPHPYET IOJI-
HO€E COOTBETCTBUE
CJICYIOIINX 3Ha-
HMIH:

cucmem agmoma-
MUYecKo2o ynpag-

JACHUA U pecyiupo-
B8AHUA OCHOBHbLX

MEXHON02UHEeCKUX

npoyeccos memai-
Jypeuy cBOOOTHO




YAJOIIUICS NCTIBITHIBACT 3HA-
YHUTEbHBIE 3aTPyIHECHHS
TIIPU OTIEPUPOBAHUY 3HAHU-
SIMH TIPH UX TIEPEeHOCe Ha HO-
BbI€ CUTYaIUU

3aTpyIHEHNS MIPU aHa-
JIUTUYECKUX OoIepa-
IHSX

orepupyer mpuood-
PETEHHBIMH 3HAHH-
SIMH

yMeThb:
- IPOBOJIUTH
VCIIBITAHUS, H3MEPCHUS
1 00paboTKY
PE3yJIbTATOB.
PeructpupoBath
MMOKa3aHusl TPUOOPOB.
[IpoBOAUT pacy€Tsl U
KPUTHUYCCKH
AHAITN3UPYET
pE3yIbTATHI, ICTaCT
BEIBOJIBI.

OO6yuaroruiics He
yMeeT UM B HEJJOCTa-
TOYHOM CTENEHHU yMEET
UCNONL306aNb_MeNOObl
ACY TII onsa sppex-
MUBHOU KOppeKyuu me-

MALTYPeUHeCKUX __mex-
Hono2ul

OO0yyaromuiicsi JTeMOHCTpPH-
PYET HEIOJIHOE COOTBET-
CTBUE YMEHHH
ucnonv3osams memodol ACY
Tl ona s¢pgbexmusnoll kop-

DeKyuY Memaniypeudeckux
MexXHoI02Ul

JlomyckaroTcst 3HAUNTENb-
HBIE OLINOKH, IIPOSIBIISETCS
HEI0CTaTOUYHOCTh YMEHHIA,
0 psAy HoKa3aTesei, o0y-
'-lamulldi’lc;l HCIBITHIBACT 3HA-
YUTETBHBIE 3aTPyXHCHHS
TIPU OTIEPHPOBAHUH YMEHH-
SIMH TIPH X TIEpeHoCce Ha HO-
BBIE CUTYaI[H

OOyuaromuiics 1eMOH-
CTPUPYET  YaCTUYHOE
COOTBETCTBHUE CIICIYIO-
X yMeHuit
UCNOIb306aMb
moowt ACY TII ona

Mme-

OO0yuaromuics ae-
MOHCTPHUPYET TOJI-
HOE COOTBETCTBHUE
CIICIYFOIINX yMe-
HUM:
UCNOb308aMb__Me-

2¢h- hexmuerou

KOoppexyuu
MemaiypeudeckKux
mexHono2ull

YMeHUs OCBOEHBI, HO
JIOMYCKAIOTCsl He3HAYH-
TeIbHbIC OIIMOKH, He-
TOYHOCTH, 3aTPyAHE-
HUSL TIPH aHAIUTHYe-
CKHX OIeparusx, mnepe-
HOCe yMEHHUH Ha HO-
BBIC, HeCTaHZ(apTHbIe
CUTYyalluHl

moowvt ACY TII ona

aghpexmueHoll Kop-

pexyuu _memaliiyp-
SUHECKUX MEXHOI0-

2uil

CBoOozHO onepu-
pyeT mpuoOpeTeH-
HBIMH YMEHHSIMH,
HNpUMEHSET UX B CH-
Tyalusx MOBBIIICH-
HOH CIIOXKHOCTH

BJIaA€Th:

BEIOOpOM
HUCIIBITATCIBHOI'O U
I/I3MepI/ITeJ'II)HOFO
o0opymoBaHwUs,
HEOOXOUMOTO JIst
MPOBEACHUS
HCCJICAOBAHUI.
Brimonaser
OIIEHKH U
00paboTku
pe3yIbTaToOB
HCCIICIOBAHMS.

OO0yu4aromuiics He Bia-
JIEET WK B HEZAOCTATOY-
HOM CTEIEHHU BJIAJIEET
Memooamu OyYeHKuU
MOYHOCMU UBMepeHull
Ol KOppeKyuu u
6HeOpeHUs PAUUOHATb-
HbLX NPUEMO8 IKCHIYA-
mayuyu Memauitypeuye-
CKUX azpeeamos

OO0yyaromuiicsi JTeMOHCTpPU-
PYeT HeloJIHOEe COOTBET-
CTBHE 3HAaHUH

Memo008 OYeHKU MOYHOCIU

OO0yuaromuiics 1eMOH-
CTPUPYET YaCTHYHOE
COOTBETCTBUE 3HAHUIA:
Memoo08 oyeHKy moy-

usmMepenuil 0id___ KOppeK-
YU U 6HEOPEeHUs. DAYUOHATb-
HbIX NDUEMO8 IKCIIYaAmauuy
Memaniypeuyeckux azpeaa-
mos

JlomyckaroTcst 3HaUNTENb-
HbBIC OIIUOKHU, MPOSABIIACTCS
HEZOCTATOYHOCTD BJIaJIECHUS
HaBBIKAMHU TI0 PsIAY MMOKa3a-
teneit. OOyJaromuiics mc-
NBITEIBAET 3HAYUTEIbHBIE 3a-
TPYAHCHHS IPU PUMCHEHUH
HABBIKOB B HOBBIX CHUTYya-
LUSIX

HoCmu usmepenutl 0
KOppeKyuu u 6Heope-
HUSL PAUUOHATLLHBIX
npuUemos SKCnIvama-

Uuu memajinypeuye-
CKUX daepecamoe

HaBbiku 0CBOEHEI, HO
JIOITyCKAIOTCS He3Ha-
YUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTpy/I-
HEHHS NPU aHATTUTHYC-
CKHX Omepanusx, nepe-
HOCE YMEHUIl Ha HO-
BbIC, HECTAH/IapPTHBIC
CUTYyallUH

OOyuaromuiics B
MTOJIHOM 00BEME
BJIAJI€ET
MemoOoamu OYeHKu
mouHocmu usmepe-
HULl 0711 KOppeK-
UUY U 6HeOpeHus
DAUUOHATLHBIX NPU-
eM08 IKCHAyama-

Uuu memaiiypeuye-
CKUX daepecamos.

CBobo1HO TTpHMe-
HSICT IOJyYCHHBIC
HaBBIKH B CUTYa-
LHSX TTOBBILICHHON
CIIO)KHOCTH

[Ixans1 OLCHHUBAHUS PC3YJIbTATOB HpOMC)KYTO‘lHOﬁ aTTCCTalluy N UX OIIMCAaHHC.

dopmMa MPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexyTouHas aTTecTalnus oOyJaromuxcs B GopMe dK3aMeHa IPOBOJIUTCS
M0 pe3yJibTaTaM BBIMIOJIHEHHS] BCEX BUJOB y4eOHOU paldOoThl, MPEAyCMOTPEHHBIX
y4eOHBIM IJIAHOM TI0 IAaHHOM JUCIUIUIHHE (MOJYJI0), IPYU 3TOM YUUTHIBAIOTCS pe-
3yJIBTaThl TEKYILIETO KOHTPOJISI yCIIEBAEMOCTHU B TEUEHUE CEMECTPA.

OreHKa CTeNeHN JAOCTHKEHHUsT 00YUYaIoIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB
oOy4eHHs 10 NUCIUIUTMHE (MOJYJII0) MTPOBOIUTCS MPEToaBaTeIeM, BEAyIIUM 3a-
HATHS IO JTUCLUMIUIMHE (MOJIYJII0) METOAOM 3KCIepTHOH onieHkH. [To uTtoram mpo-
MEKYTOYHOM aTTecTalluy MO JUCUMIUIMHE (MOJYJI0) BBICTABISAETCS OLICHKA «3a-
yTeHO» unu «He 3auTeHoy.

K npomesxcymounou ammecmayuu 00OnycKaromcs monbKO CHYOeHmbl,

8bINON- HUBUIUE BCe BUObL Y4eOHOU pabomul,

npedycmompenuvle pabouyetl

I’lpOZdeMOIZ no ()UCL;L!?ZJZUH@, a makKkoice CoclacHo pesyibnmamdam meKyueco

KOHMPpPO.JIA

ycnesaemo-

cmu

6 mevyernue

cemecmpa,

6blNOJIHEHHO2O




npenooagamenem, 8e0YUUM 3AHAMUS

Donovl oyeHounvlx cpedcms, npeocmasienvl 8 llpunoscenuu 2 x pabouei
npo- epamme.

HIkaJnaa

Onucanue
OLICHUBAHUA

Buinonnensvt  6ce  6uovl  yuebHOU pabomwi, npedycMoOmpeHHble
yueonvim  naamom. Cmyoewm OeMOHCMpuUpyem COOmMeemcmeue
3HAHULL, YMEHUll, HABLIKO8 NPUBCOCHHbIM 6 MAOIUYAX nokazamenet,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU,
npuUMeHsiem Ux 6 Cumyayusx nosvluleHHou croxcnocmu. Ilpu smom
mozym 6vimb 0oOnyujeHvl He3HauumenbHvle OWUOKU, HeMmOYHOCMU,
3ampyoHenus Npu aAHAIUMUYecKUx onepayusx, nepeHoce 3HAHUU U
VMeHUll Ha HO8ble, HeCMAaHOApPMHble CUMYAYUU.

Omauuno

Buinonnenwvt  6ce  6uovl  yuebOHoOU pabomvl, npedyCMOmMpeHHble
yuebnoim  naamom. Cmyoewm OeMOHCmMpUpyem HenoaHoe, Ho
npasunibHoe  coomeemcmeue  3HAHUL,  YMeHul, HABLIKOS
npusedeHHbIM 8 Mmabauyax noxasameneu, OO eciu npu SmMom ovliu
oonyujenvl 2-3 HecyujecmeenHble OUUOKU.

Xopowo

Buvinonnenvr  6ce  6udvl  yuebHou pabomovl, npedyCMOMpPEHHblE
yuebnvim naanom. Cmyoenm OeMOHCmMpuUpyem COOMEemcmasue
3HAHUL, 8 KOMOPOM 0C8eujend OCHOBHAs, Hauboee 8AXNCHASL 4aCHb
mamepuand, HO npu dMOM OONYWeHd OOHA 3HAYUMENbHAS OUUOKA
WU HEMOYHOCTb.

Yooenemeopumenvrno

He evinoinen o00un unu 6onee 6udo8 yuebOHoOu pabomeol,
npeoycmompertulx yueonvim nianom. Cmyoenm OemOHCmpupyem
HenoJHoe coomeemcmeaue 3HaHul, YMeHUul, HA8bIKO8 NPUBCOEHHBIM 6
Heyoosnemsopumenvro | mabauyax nokazamenet, OONYCKAIOMC 3HAYUMENbHbIE OWUOKU,
NposAGIAemcs: OMCYymcmeue 3HAHUU, YMEeHUl, HABbIKO8 NO pAOY
nokasameinei, cmyOeHm UCHbIMbI8Aen 3HAYUMENbHbIEe 3AMPYOHEeHUs
npu ONepUpoOsanul 3HAHUAMU U YMEHUAMU NPU UX HepeHoce Ha
HOBblE CUMYaYUU.

6. YueOHO-MeTOAMYeCKOe M HHPOPMAINTMOHHOE O0ecneuyeHre U CIUIIHHBI

a) OCHOBHAaf JiMTEparypa:

1. Bocko6GoitnukoB B.I'., Kyapun B.A., SxymeB A.M. OO6mas
Metaiuryprusa. M.: AkagemkHura, 2005. — 768 c.

2. KyckoB A. H., AptioxoB A. A., Peibasibuenko N.B. Ananutudeckas xu-

Musl. XUMHYECKHe U (U3UKO-XUMUYECKHE METO bl aHanu3a. JIabopaTopHblii nmpak-
tukym. M.: MI'OVY, 2009. — 68 c.

0) 1OMOJIHUTEJIbHAS JIUTEepaTypa:
1. Tapacos A.B., Y1tkun H.W. O0mas meramtyprus. M.: Mertamnyprus, 1997.
—590 c.

2. Yeb6otun B. H. ®usnueckas xumus tBepaoro tena. M: Xumus, 1982.— 320

B) MporpaMmmHoe odoecneyenne 1 MHTepHeT-pecypcehI:
[IporpammHuoe obecriedyeHne He MperyCMOTPEHO.



HNHTepHEeT-pecypchl  BKJIIOYAIOT  YYCOHO-METOJAMYECKHE  MaTepHalbl B
AJIEKTPOH- HOM BHJE, NpEJCTaBlICHHbIE Ha caifte http:/lib.mami.ru B pasuene
«DIEKTPOHHBIE PECYPCHI».

[Tone3nsie yueOHO-MeTOAMYECKHE W HMH(DOpPMAIMOHHBIE MaTepuaibl Mpe-
CTaBJICHBI Ha CalTax:

— HatepakTuBHbIN yueOHUK: OCHOBBI MeTaLTYprun | Meraymuryprudeckuii
noptan MetalSpace.ru

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

— Meramrypruueckre nporecchl

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

8. MarepuajibHO-TEXHUYECKOEe O0ecnevYeHue QU CIUILTHHBI

Ayautopusi u naboparopun kadenpsl «Mertamtyprusi» al204, aB1205,
aB1206, ap1206a ocHalIEeHbl CTCHIAMHU U HATJISTHBIMHA TTOCOOHMSIMH, J1TA00paTOPHOM
U DKCHEPUMEHTAIbHOW OCHACTKOM, KOHTPOJIBHO-U3MEPUTEIbHBIMU MPUOOpaMH,
KOMITBIOTEPHON M MPOEKTOPHON TEXHUKON, COBPEMEHHBIM MPOrPaMMHBIM OOecIie-
yeHueM. VX npuMeHeHure MOo3BOJISIET BECTH MOJHOILEHHBIN YU4eOHBIN Ipoliecc, mpo-
BOJIUTH JIAOOpATOPHBIC U MPAKTUUYECKUE 3aHSITHS, a TAK)KE 3aHUMAThCA C y4acTHEM
CTYJCHTOB KOMITBIOTEPHBIM MOJICTUPOBAHUEM IIPOILIECCOB U OOBEKTOB B METAILITYP-
T'UU, MPUBUBas OOYYaIOIIMMCS HABBIKM K CaMOCTOATEIbHOM Hay4YHO-HCCJIEI0Ba-
TEJIbCKOU eI TENbHOCTH.

Jlek1IInoHHBIE 3aHATHS MPOBOAATCA C HCIOJIb30BAHUEM MYJIbTUMEIUIHOM
TEXHUKH, JIJIS1 YETO UCIOIb3YETCS MOPTATUBHBIA KOMIIBIOTEP U MYJIbTUMEIUA-TIPO-
exktop. MmmrocTpaTUBHBIM MaTepuana TOTOBHUTCS C HCIOJIb30BaHUEM MpOrpamMm
PowerPoint u oTobpaxaeTcsi B poriecce YTeHUs JEKIIUA.

9. MeToanuyeckue peKOMEHAALMH JI CAMOCTOATEIbHOI PA00ThI CTYJIEHTOB

JIiist MakCUManbHOW MHIUBUAYAIM3ALUN JICSITEILHOCTH CTyAeHTa Y4eOHBIM
IJIAHOM TIPEeyCMaTPUBAETCS BpEMS JIJIsi CAMOCTOATEIIbHOU paOOThI.

Cpenu  OCHOBHBIX BHJIOB CAMOCTOSATEIbHOW PpalOOThl  TPaJAUIIMOHHO
BBIJICJISIIOT:  TBOPYECKYHO  JCSATENBHOCTh  CTYJCHTAa B  ayJAWTOpUU, TIpHU
BHEAYIUTOPHBIX KOHTAKTax C IPENOJABATEIEM, HA KOHCYJbTAUAX U JOMAalIHEH
MOJITOTOBKE K JIEKIMSM W Ja- OOpaTOpPHBIM 3aHATHUSM, 3a4eTaM U HK3aMeHaM,
Npe3eHTAIMsIM U JIOKJIa/laM; Hallu- caHue pedeparoB, BHITOTHEHHE 1a00paTOPHBIX
Y KOHTPOJBHBIX paboT; ydacTue B HAYYHOU paboTe u mp.

[ens camocToATENHEHOM pabOTHI CTYICHTA — OCMBICTICHHO H
CaMOCTOATEILHO pad0TaTh CHaYaja C y4eOHBIM MAaTEPUAIOM, 3aT€M C HAYYHOU
uH(pOopMaIei, 3a10- KUTh OCHOBBI CAMOOPTaHHU3AIIMN U CAMOBOCTIUTAHUS C TEM,
yTOOBI IPUBUTH YMEHUE B JIaJIbHEUIIIEM HEMPEPHIBHO MOBBIIIATH CBOIO
npodeccruoHanbHyt0 KBandukaiuio. [nanupoBanue BpeMeH Ha
CaMOCTOATENbHYIO PabOTy CTyJEHTaM JIydllle OCYIIECTBIATh HA BECh CEMECTpP U
MpeayCcMaTpUBaTh PETYJISPHOE MOBTOPEHUE

NPONIEHHOTO yueOHOT0 MaTepHaia.
Jis  Oonee yriiyOJIGHHOTO M3Y4YE€HHS PEKOMEHIYETCS HCIOJIb30BaTh



HU3JaHnsA, YKa3aHHBIC B CITUCKC I[OHOJ'IHPITGJ'IBHOfI JIUTCPATyPHhI.



JIJis pactupenus 3HaHUW CIIeIyeT € MCIOJIb30BaTh CBEACHUS, TIOTyUYCHHbBIE
3 VHTEepHET-UCTOYHMKOB Ha COOTBETCTBYIONIMX CaWTax, a TaKKe IPOBOJUTH
MOWCK B Pa3IUYHBIX CUCTEMax, TakuxX kKak Yandex, Rambler, u monb3oBaThCs
CHCIMalu3i-  POBAaHHBIMH  caliTaMM, TakKUMH  Kak  Www.anticor.ru,
http://www.naukaran.ru, http://www.maik.ru ¥ JIpyruMu, pPEeKOMEHIOBAaHHBIMU
IpernojaBaTeseM Ha JICKI[U- OHHBIX 3aHSATHUSX.

10. MeToan4yeckne peKOMEHIANH ISl PENoJaBaTe st

[Ipn opranuzanuu y4yeOHbIX 3aHATUN (JIEKIMH, CEMUHAPOB, MPAKTUYECKHUX
3a- HATUN, J1a0OpPATOPHBIX, CAMOCTOSTENbHBIX M BBITYCKHBIX palOT, a TaKke
KypPCOBOI'O MPOEKTUPOBAHMS) CIEAYET MCIIOJIb30BaTh 3JIEMEHTHl MHTEPAKTUBHOTO
oOyueHusl Ha BCEX ATamnax JJisg BOBJIEUEHHUS CTYJIEHTOB B Ipoliecc no3HaHus. s
ATOrO 1eJIecOo- 00pa3HO UCTOIb30BaTh ClEAYOMUE (OPMBI:

— JIMaJIOTOBOE 00yYEHHE, B XOJIe¢ KOTOPOTO OCYIIECTBIISIETCS B3anMMOJECH-
CTBUE IIPENOJABATENS U CTYICHTA;

— MOJENHUPOBAHUE, TO €CTh BOCHPOU3BEACHHUE B YCIOBHUAX OOY4YEHUS 11O
JAHHOW TUCUHUIIJIMHE TPOLECCOB, IPOUCXOIAIINX B PEATBHOCTH;

—  KOMIbIOTEepU3aLMs OOyUYEeHHsI 1JIs1 MHTEHCU(PUKAIMY U PACIIUPEHUS BO3-
MO>KHOCTEN 00pa30BaTEIbHOIO MPOLIECCa;

— HCHOJB30BAHME CPEJICTB HATJISITHOCTH: CTEHJbl C KOMILJIEKTOM Yy4eOHO-
METOJIMYECKON JIUTEPATYpPhl, MJIaKaThl IO TeMaM, HaTypHbIe 00pa3ilbl, MyJIbTUME-
JIUIHBIE CUCTEMBbI, KAPTOTEKY YUeOHBIX BUACOCTANI0B U BUACODUIBMOB U Jp.



[Tpunoxenue 1

CtpykTypa U coJepKaHue JUCHUIUIMHGI ''MeToabl KOHTPOJISI M AHAJIU3a BelllecTB'' 10 HAPaBJICHUIO MOATOTOBKU

22.03.02 Meraanyprus

[Tpoduib: "UHHOBaUMHU B MeTaLTyprum'’

(baxasaBpuar)
Ne Buasbi yueOHoli padoThl, BKIIIO- Buasbl camocrosiTe1bHON padoThI ®opmbl
1
d Yyasi CaMOCTOSITeJIbHYI0 padoT
n/n Pa3zgen = © s yrop y CTYNEHTOB arrecra-
9 = 8 | CTYAeHTOB, H TPYA0€MKOCTb B
= s g qgacax 110701
S s =
= J| I/C | Jag | CPC | KCP | K.P. | K.II. | PT'P | Pegepar | K/p | I 3
Tema 1. OcHOBHBIE XapaKTepH-
CTUKH Ka4yecTBa ctaiu. BiausHue
COJACPIKaHHA Ia30B, HEMCTAJIIIN-
L. YECKUX BKJIIOUYCHUN U MaKpO-
CTPYKTYpPBI Ha Ka4€CTBO CTaJIH. 7 4 2 10

CranpmapTel KauecTBa CTaju.
ClaTo4yHbIi KOHTPOJIb, KPUTE-
pur OpaKOBKU METAJLIONPOIYK-
uu. CepTudukaius MeTamuio-
POy KLIHH.

Tema 2. OTOOp ¥ NOATOTOBKA
po0 Ha KOHTPOJIbHBIE UCIIBITA-
HUA cofepkanus ra3os. Omnpe-
JIEJIEHUE COIEP/KAHUS Ta30B B
CTAJIM U CIIJIaBaX METOJIOM BOC-




CTAaHOBUTEJIBHOIO IIJIABJICHUS B
BaKyyMe. DKCTpaKLus BOAOPOA,
a30Ta U KACJIOPOJa U3 pacIliaB-
JIEHHOW aHAIM3UPYEMOIl MPOObI
B yCJIOBUSIX BakyyMa. [Ipumensi-
eMble IPUOOPBI, UX YCTPOHUCTBO
Y IPUMEHEHUE JIs1 ONpeIeIeHUS
CoJIep>KaHMs Ta30B B CTAIU U
CIIaBaX.

10

Tema 3. Onpenenenue coaep-
YKaQHUS Ta30B B CTAIH U CIIJIaBax
METO/I0M BOCCTaHOBUTEIBHOTO
TJTABJICHUS B TIOTOKE HHEPTHOTO
raza. JKCTpakUus ra3oB U3 aHa-
mu3upyemoro odpasna. CoBpe-
MEHHbIE TPUOOPHI UX YCTPOU-
CTBO M IPUMEHEHHUE ISl KOH-
TPOJIsi COJIEPKAHUS Ta30B B CTa-
JIM ¥ CIIJIaBax.

10

Tema 4. Knaccudukamus Heme-
TaJUIMYECKUX BKIIOUEHUM. Biu-
SIHUE€ HEMETAIJIMYECKUX BKJIIO-
YEHUI HA KQaUECTBEHHBIE Xapak-
TEPUCTUKU CTAJIN U CIJIABOB.
MeToabpl KOHTPOJISE HEMETAJIU-
YEeCKHUX BKIIIOUCHUH B CTAJIM U
CIlJIaBax.

10

Tema S. KonTpons HEMeTaium-




YECKMX BKJIIOUCHUU QJICKTPOXU-
MHNYCCKHUM, MeTaJ'IJIOFpa(bI/I‘IG-
CKUM H JJICKTPOHHOMHUKPOCKO-
IMMYCCKHUM MCTOJaMH.

10

Tema 6. Knaccudukanms mak-
poieheKTOB B CTAJIU U CILJIaBaXx.
KauecTBeHHbBIC XapaKTEPUCTUKU
MeTajuia. BausHue MakpocTpyk-
Typbl Ha 0TOOp MPOO Ha KOH-
TpoJibHBIE HcTbITanus. KoH-
TPOJIb MAKPOCTPYKTYPBI METO-
JIOM TpaBJieHUs 00pa3loB B pac-
TBOpaxX KUCJIOT ¥ METOJIOM OTIIC-
JaTKOB.

11

10

Tema 7. Metoasl HEpa3pylar-
LIEro0 KOHTPOJIA. YJIIbTPa3BYKO-
Basi, MArHUTHAs, BUXPETOKOBas,
KalWUISIPHAS. U PagualiOHHas
ne(heKTOCKOTIHS.

13

10

Tema 8. KonTposip Mmexanuue-
CKUX CBOMCTB CTaJIM U CIIJIABOB.
Hepaszpymaromue MeTo1bl KOH-
Tpossi. OnpenesneHue npeiesion
MPOMOPUMOHAIBHOCTH, YIIPYTO-
CTH, TEKY4YECTH, IPOYHOCTH, OT-
HOCHUTEJILHOTO YJIJTMHEHUS,
CY>KEHHUS, yTAPHOUN BSI3KOCTH.
WcnpiTanus cTaay Ha TBEPJOCTb,

15

10




YCTAJIOCTh, IIOJIBYUYCCTDb U IJIN-
TCJIIbHYIO IPOYHOCTD.

Tema 9. CepTudukarus npo-
nykiuu. CXeMbl U CUCTEMBI Cep-
tuukanuu npoaykuun. [Ipaso-
BO€ o0ecIieueHue cepTUPUKALNU
IPOAYKIIHH.

9 | Oprausl o cepruduranuu mpo- 7 17 | 4 ) 10
OYKIUH U UX 3a/1a4i. AKKpeau-
Talys OpPraHoB 1o cepTuduka-
IIUU 1 UCTIBITaTeIbHBIX JJTab0opa-
topuit. OpopmieHnue, peructpa-
1IUs ¥ BBIJjaua cepTudukara Ha
MPOU3BOJNMYIO MPOTYKITHIO.
NHCneKIMOHHBIN KOHTPOJIb 32
CepTUPUIIMPOBAHHON MPOIYK-

IACH.
Hroro: 17 |36 18 90 +
[Iporpammy coctaBui JOII., K.T.H. /Tepuwix C.M./

3aB. kadeapoit mo1l., K.T.H. /Mlynsrun A.B./
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MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM OEIEPALIN

GEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXIEHWE BBICIIEI'O
OBPA30OBAHUA

«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKI/Iﬁ IMOJIMTEX)

Hanpagsnenue noarorosku: 22.03.02 METAJIJIYPI'UA
OII (mpoduip): « AHHOBAUM B MEeTAJIYPTrHH»

®dopma 00yueHUs: OYHO-3a0UHAS
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®OH/I OHEHOYHBIX CPEIACTB

MO JUCHUIIJIUHE

«MeToabl KOHTPOJISI M AHAJIM3a BElEeCTB))

Cocrag: 1. ITactiopt poHIa OIICHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:

3. BapuaHT 5K3aMeHaIIMOHHOTO OMieTa

- BOIIPOCHI JIs1 KOJUIOKBUYMOB, CO6€C€I{0BaHI/IH,

- IEpEeYEeHb BOIPOCOB JJIS K3aMEHa.

CocTaBuTEb:

noil., K.T.H ['epupix C.H.

Mocksa 2022



NMOKA3ATEIb YPOBHA COOPMUPOBAHHOCTM KOMMNETEHLUN

Tabmuna 1

MeToabl KOHTPOJISI M AaHAJIM3A BelleCTB

OI'OC BO 22.03.02 «MeTtayuryprus»

B Mpouecce OCBOCHUA HaHHOﬁ AUCHUIUINHBI CTYICHT (bOpMI/IpyeT U ACMOHCTPUPYET CIACAYIOIUEC KOMIIETCHIUN:

KOMIIETEHIIUAN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma one- Crenenu ypoBHeil 0CBOEHHS
¢dopmupoBanus HOYHOI'0 KOMIIeTeHI U
HUHIAEKC | ®OPMYJIUPOBKA KOMIeTeHIuii cpeacrBa**®
OIIK-4 Crioco6HOCTB pemarhb 3HATh: JIeKIUsl, CaMo- K, ba3oBblii ypoBeHb:
3a/1a41 TPO(ECCUOHATBLHON| — OCHOBHBIE TEXHOJIOTHYECKHE CcTosATENIbHAA pa- YO. — BJIQJICET 3HAHUSIMU OCHOBHBIX
ACATCIBHOCTH, IPUMCHS | poriecchbl, UCMOJIb3YEMbIE B Me- 0ora, nabopa- TEXHOJIOTHYECKHUX MPOLIECCOB, HC-
MCTOJIBI MOZIGTIMPOBAHHA, | 1 ;1 ;1yprum 1 MaTepraiooOpaboTKe; | TOPHbIE 3aHATHS. HOJIB3YEMBIX B METAJUTYPrUH U Ma-
MaTEeMaTHYECKOTO aHaIN3a, TepHAN006PAGOTKE.
CCTCCTBCHHOHAYYHBIC U
O6H.ICI/IH)K6HCpHLIC 3HaHUA yMeTb:
— HCIIOJIb30BAaTh METO/IbI U MIPHUEMBbI
st 3 HEeKTUBHON KOPPEKLUHU TeX- IloBbIICHHBIN YPOBEHB:
HOJIOT U —BJIaJieeT 3HAHUSAMHU U YMEHUSIMU
JUTSL BEIOOpa ONTHUMAILHBIX U 0€3-
BJIA/1€Th: OTIACHBIX TEXHOJIOTUYECKUX pellle-
— METOJIaMH OIICHKH M KOPPEKIIHH HUH TIpU IPOU3BOJICTBE METAJLTYP-
U BHEJPEHUS PallMOHAIBHBIX MPH- THYECKOH MPOAYKIINH.
€MOB JIJIsl TOBBIIEHUS Y PEKTHB-
HOCTH PabOTHI
TIK-1 CriocoOHOCTH BBEIOUPATH 3HATh: JIEKIIUH, CAMO- ba3oBblil ypoBeHb:
METO/BI IIIITAHUPOBAHHUA, — CUCTEMBI aBTOMAaTUIECKOTO CTOSITEIIbHAS pa- — BIaJICET TEOPETUUECKUMHU 3HAHU-
TIOATOTOBKH 1 IPOBCACHNS | yripaBJIeHUs M PETYJIMPOBaHus OC- | 6oTa, nabopa- SIMH B 00JIaCTH aBTOMaTHYECKOTO
MCCIICIOBAHNIH, _ | HOBHBIX TEXHOJIOTUYECKUX TPOLEC- | TOPHbIE 3aHATUS K, PETYJIMPOBAHMS TEXHOJIOTUYECKHX
HAOMOICHMI, MCTIBITAHMI, | ¢ op METaJLTyPTUH. YO. MIPOLIECCOB MPUMEHUTENHHO K Me-

M3MEPEHHUI ¥ IPUMEHSTh
MX Ha PAaKTHKE,
QHAJIN3UPOBATD,
00pabaTeIBaTh U

MPEJICTABIATH PE3YIHTATHI

YMeTh:
ucnoiir3oBath Metoasl ACY TII
111 3PEKTUBHOIN KOPPEKLIUU Me-

TAJLIIypru4eCcKoMy IIPOU3BOJICTBY
IoBbIIEHHBIIT YPOBEHB:
—CIoCco0EeH MPUMEHSTh TeOpeTHye-




TaJUTyprU4eCKUX TEXHOJIOTUN
BJIA/IeTh:

METOAAMH OLICHKU TOYHOCTH U3-
MEpEHUH UIsl  KOPPEKIUHU U
BHEJIPCHUS PALIMOHAIIBHBIX IIpUe-
MOB 3KCIUTyaTalluy MeTajuTypruye-
CKHX arperaTos.

CKHUC 3HaHUA OJIA BLI60pa H OIITH-
MU3alH TEXHOJIOTHYCCKUX IPO-

OeCCOB U BLI6paTI> OIITUMAJIBHOC

PEIICHUC 11O aBTOMATU3alluu MEC-

TAJUTYPTHYCCKUX IIPOLICCCOB

**_ Cokparnierusi opM OIEHOYHBIX CPEACTB CM. B MpritoskeHnu 2 k PII.




Hepeqenb OLCHOYHBIX CPEACTB IO JTUCIHUILJIMHE

MCTOQ!LI KOHTPOJISAA 1 aHA/IN3a BEILIECTB

IIpunoxenue A

Haumenosanue
Ne Kpatkas xapakrepucTuka OLEHOYHOTO IIpencraBienue oneHOU-
OLIEHOYHOI'O Cpef-
oC CpelcTBa Horo cpezactea B DOC
CTBa
CpenctBo KOHTPOJISL yCBOEHUS yueOHOT O
MaTepuasa TEMbI, pa3Jelia Wik pa3eiioB Bompocsl o te-
Komnoxksuym p > Pasal pasi P
1 (K) JUCLMILIMHBI, OPraHU30BAHHOE KaK y4eo- Mam/pazzienam JTUCIH-
HOE 3aHATHE B BUjE coOeceJOBaHus Me/a- TUTHHBI
rOrM4ecKoro paboOTHHUKA C 00yYarOIIMMHUCS.
CpencTBo KOHTPOJIS, OPraHU30BAHHOE KaK
YcTHBIH onpoc co- | crenuanbHas Oeceqa nejarornaeckoro pa-
OecemoBanme, 3a- | OOTHHKA C 00YYaIOIIUMCS [0 TEMaM, U3Y- Bompocsl no
2 mmrTa 1aboparop- | YaeMbIX AUCHUIUIMHOM, U pacCUMTaHHOE TeMaMm/pa3zesam JTUCIH-

HBIX paboT
(YO)

Ha BBISICHEHUE TITyOMHBI U 00beMa 3HAaHUH
00ydaroIerocs Mo onpeaeIeHHOMY pasfe-
7y, TeMe, podJieMe U T.II.

TIJIMHBI




[Ipunoxenue b

OQOQMHQHI/IC U OIMMCAHUE OLECHOYHBLIX CPEACTB

IK3aMeHAIIMOHHBbIE OHJIEThI

1. HazHaueHue: UCronb3yloTes UIsl MPOBEAECHUS IPOMEXYTOUHOM aTTECTallMM 110 IUCLUIUINHE
«MeToIbI KOHTPOJISA U aHAJIN3a BELIECTBY

2. B OwieT BKIIFOYEHO ABa 3a0aHUS:
3adanue 1. Borpoc amsi MpOBEPKH TEOPETUIECKUX 3HAHUN B 00MacTH 1e(PEKTOCKOMUHU, METOIOB
KOHTPOJISI CTPYKTYPBI U CBOMCTB CTalll
3aoanue 2. Borpoc 11 MpOBEPKH 3HAHUM B 00J1aCTH METPOJIOTHH, KOHTPOJIS COAEP)KaHUS T'a30B
Y HEMETAJUTMYECKUX BKIIFOYCHUH B CTAIISAX M CIUIaBaX

3. KommiekT 3Kx3aMeHaMOHHBIX OMIeTOB BKiIFO4aeT 20 OuieToB (MpUiIararoTcs).

4. PernamMeHT 3K3aMeHa:
— BpeMsl Ha MOATOTOBKY TE€3MCOB OTBETOB — 10 40 MUH;
— c1moco0 KOHTPOJISA: YCTHBIE OTBETHI.

5. llIkana orieHUBaHUS:

«JK3aMeH» OLICHUBAETCS M0 YETHIPEXYPOBHEBOM CUCTEME.

Onenka «OTIUYHO» — €CITU CTYJEHT TIyOOKO M MPOYHO OCBOWJI BECh MaTEpHall MPOTPAMMBI
06y‘-IeHI/I$I, I/IC‘-IeprIBaIOH_Ie, ocCJIICA0BAaTCIbHO, FpaMOTHO " JIOTUYCCKHU CTpOfIHO €ro m3jaracrt, HC 3a-
TPYIHSETCS C OTBETOM IIPH U3MEHEHHH 3aJIaHus, CBOOOIHO CIPABIIACTCS C 33/ladaMU U MPAKTHUYECKUMHU
3aJaHUAMU, HpaBI/IJII:HO O6OCHOBI>IBaeT HpI/IHHTLIe pemeHI/m.

Onenka «Xopomo» — €Clii CTYJECHT TBEPAO 3HAET MPOrPAMMHBIN MaTtepuall, rpaMOTHO M TIO
CyIJ_IeCTBy €ro u3jaaracrt, HC ,Z[OHyCKaeT CYH_ICCTBGHHBIX HGTO‘-IHOCTCfI B OTBCTC Ha BOHpOC, BJIAACCT HEC-
00XOMMBIMH YMEHUSIMH ¥ HABBIKAMU TIPU BHITIOJTHEHUU NMPAKTHYECKUX 3aaHHH.

OueHka «YIOBJIETBOPUTEIbHO» — €CIIM CTYJIEHT OCBOMJI TOJBKO OCHOBHOM MaTepuain Mpo-
rpaMMBbI, HO HE 3HAET OTIEILHBIX TEM, JOIYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBWIbHbBIE (HOPMYJIH-
POBKH, HapylIaeT IOCIECAOBATEILHOCTD U3I0KEHUS IPOrPaMMHOI0 MaTepualla U UCIBITLIBAET 3aTPY-
HEHUS B BBIITOJTHEHUH NIPAKTHYCCKUX 3aJaHU.

Ouenka «HeynoB1eTBOPUTENbHO» — €CIIU CTYJICHT HE 3HA€T 3HAYUTEJIbHOW YacTH MPOrpamMm-
HOTO MaTepHalia, JOIMyCKAaeT Cepbe3HbIC OMIMOKH, C OONBIIMMH 3aTPYTHEHUSIMH BBITTOTHIET MPAKTHYC-
CKUE 3aJIaHus.

Kaxnoe 3amanue sK3aMeHaIMOHHOTO Ouiera OneHnBaeTcs oTnenbHo. OOmeil OLeHKOH ABISIETCS
cpe/iHee 3HAaYeHHUE, OKPYTJIEHHOE 0 LIETI0T0 3HAYEHUSI.



Ba PHAHT JK3aAMCHAIIMOHHOI'O omjaeTa

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30BAHNS POCCUMCKON ®EJEPALIHN
OENEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BbICIHEI'O
OBPA30OBAHUA

«MOCKOBCKHU HO.JIHTEXHICI‘IECKHFI YHUBEPCUTET»
(MOCKOBCKHWH TOJIUTEX)

dakynpTeT MaIMHOCTPOCHNUS, Kadenpa «Meramuryprus»
JucrummHa «MeTosl KOHTPOJISI M aHAJIM3a BEIECTB
O6pazoBarenpHas nporpamma 22.03.02 Mertamtyprus
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Hemera/uimyecKkne BKJIIOYECHHSA U HX KOHTPOJIb.
2. Ceprudpuxanus npogykuuu. Cucrembl cepTHHHKALNH.

YT1Bep:kaeHo Ha 3acenanun kadeapor 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoit / Wymerun A.B./
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[Tpunoxenue b

Ilepeyennb BONMPOCOB /1151 KOJUIOKBHYMOB, CO0ece10BaHUS
IO AUCHUIIIINHE

- «MeToabl KOHTpOIs ¥ aHanuza BemiecTB» (OITK-4, TTK-1)
j HAaMMCHOBAHHUC [II/ICI_II/[HJ'II/IHBI)

OCHOBHBIE XapaKTEPUCTUKN KayecTBa CTAJIH.

BnusiHue conepxkaHus ra3oB, HEMETAIUIMYECKUX BKIFOUEHUH M MAKpPOCTPYKTYPbl Ha KadyeCTBO
CTAJIbHOM MPOJIYKIIHH.

CraHgapTel KauecTBa CTaJIH.

CratouHblif KOHTPOJIb, KpUTEPUU OpakoBKHM MeTayuionpoayKuuu. CepTudukanus MeTamionpo-
JYKIIUH.

OT100p ¥ MOAroTOBKA NMPOO JUIst KOHTPOJIBHBIX UCIBITAHUNA Ha CO/IEpIKAHHUE Ia30B.

Omnpenenenue coaepKaHUs ra30B B CTAU U CIJIABAX METOA0M BOCCTAHOBUTEIBHOIO TLUIABICHHUS
B BaKyyMe.

DKCTpakLys BOJOPOJA, a30Ta U KUCIOPOAA U3 PacILIaBICHHON aHAIU3MPYEMOM MPOObI B ycCIIO-
BUSIX BaKyyMa.

Onpenenenue conepkaHus Ta30B B CTAIN U CIUIABAX METOAOM BOCCTAHOBUTEIIBHOTO ILIABJICHUS
B IIOTOKE HHEPTHOTI'O Ta3a.

DKCTpakLus BOAOPO/A, a30Ta U KUCJIOPO1a U3 aHAIU3UPyEMOro oopasua.

CoBpeMeHHbIe NMPHOOPHI UX YCTPOHUCTBO W MPUMEHEHHUE JJIsi KOHTPOJIS COJCpXaHUs Ia30B B
CTaJIM U CIUIaBax

Knaccn(bmcam/m HEMCTAJIJIIMYCCKUX BKHIOquHﬁ, COACPpIKAMMNXCA B CTAJIN.

BinsiHue HeMeTaIIMUECKUX BKIIOYEHUM HAa XapaKTEPUCTUKU Ka4eCTBA U3/I€IUIN U3 CTalu U
CILIaBOB.

MGTOIII)I KOHTPOJIA HCMCTAJNIMYCCKHUX BKJTIOUCHUI B CTaJIM M CIIJIaBax.

KoHTpos1b HEMETAIITMUECKUX BKIIIOYEHUH 3JIEKTPOXUMHUUECKUM, METAIIOrpauuecKUM U JIeK-
TPOHHOMHUKPOCKOIINYCCKUM MCTOJaMU

KoHTposib MEXaHMUECKHX CBOWCTB CTAJIA U CIUIABOB.

Onpeznenenue npeaenos NPONOPLHMOHATBHOCTH, YIPYTOCTH, TEKY4ECTH, TPOYHOCTH, OTHOCH-
TCJIBHOTO YAJIMHCHUA, CYXKCHUA, yIIElpHOfI BA3KOCTH.

HcnplTaHus cTaau Ha TBEPAOCTh, YCTAIOCTh, MOJI3Yy4YECTh U AIUTEIbHYIO IPOYHOCTb.
Hepazpymiaronye MeTo1pl KOHTPOJISI MEXaHWYECKUX CBOMCTB CTaJIM U CIIJIABOB.

Ceptudukanus npoaykuuu. CXemMbl U CUCTEMBI CepTU(DUKALIUN TPOTYKIHH.

[TpaBoBoe obecnieueHre cepTU(UKAIIIH TPOTYKITHH.



Kpurepun onenku:

[Ipy TekymieM KOHTpoJie 3HAHWH (KOJUIOKBHYMBI, co0ecel0BaHUsI) CTy/JEHTa 10 CHCTEME
«3a4yeTy OLEHUBAIOTCS 3HAHMSI U YMEHUS B YCTHBIX M NMUCbMEHHBIX OTBETaX CTYJECHTOB HAa CEMHUHapax,
KoJTokBuyMax. [Ipu 3ToM yumThIBaeTcs: TiTyOMHA 3HAHWM, WX TOJHOTA M BJaJeHHE HEOOXOIUMBIMU
yMEHHUSIMH (B 00beMe MOJTHOW MpOTrpamMMbl); OCO3HAHHOCTh M CAMOCTOSITENIbHOCTh MMPUMEHEHUS 3HAaHUHN
U CIIOCOOOB Yy4eOHOH e TETbHOCTH, JIOTUYHOCTD M3JI0KEHUSI MaTepuaa, BKItodas 00001IIeH s, BBIBO-
IIbI (B COOTBETCTBHH C 3aJIaHHBIM BOIIPOCOM), COOTIOZCHUE HOPM JIUTEPATyPHON peyu.

3aueT OLEHUBAETCs 10 JBYXYPOBHEBOM cucTEME.

«3auTeH0» — BBIMOJIHEHBI BCE BHUJIbI y4eOHOU palOThHI, MPEAYyCMOTPEHHBIE YYEOHBIM IJIAHOM.
CTyneHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHMI, HABBIKOB IIPUBEIECHHBIM B TaOIMIIAX MOKa3a-
TeNel, onepupyeT NMpuOOPETEHHBIMU 3HAHHUSIMH, YMEHUSMH, HaBbIKAMU, MPUMEHSET UX B CUTYalUAX
MIOBBIIIEHHOHN CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH JAOMYIICHHI HE3HAYHTEIbHbBIC OMIMOKH, HETOUHOCTH,
3aTpyAHEHMS MPU AaHATUTHYECKUX OIEpalusix, MepeHoce 3HaHUNW U YMEHHUI Ha HOBBIE, HECTAHJAPTHbBIC
CUTYyalluH.

«He 3a4yTeHO» — HE BBIMOJHEH OJMH WU Oojiee BUAOB YUeOHON pabOThI, MpeayCMOTPEHHBIX
y4eOHbIM I1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMM, YMEHUH, HABBIKOB MpU-
BEJICHHBIM B TaOJHIaX MOKa3aTesell, JOMyCKalTCsl 3HAYUTENbHbIE OIIMOKHU, MPOSBISETCS OTCYTCTBHUE
3HAHWUH, YMEHUH, HAaBBIKOB 10 psALy NMOKa3aTesIel, CTYACHT UCHBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHUS
IIPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHHSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAIINH.

IlepeyeHb BONIPOCOB ISl IK3aMEHA
IO JUCIHHMITIINHE

«MeTo1bl KOHTpOAS U aHanu3a BemecTB» (OITK-4, TTK-1)

(HaMEeHOBaHUE /:LI/ICLll/IHﬂHHbI)

Kakumu mapamerpamu onpeensieTcsi KaueCTBO CTATbHOM MPOTYKITH?

MUuKpo- 1 MaKpOCTPYKTypa CTaju.

OT 4ero 3aBUCAT MEXaHUYECKUE CBOMCTBA CTAU?

KoHTposib kauecTBa METAITONPOAYKIUH.

KoHTposibHBIE UCTIBITAHMS CTAJIM HA COACPKaHUE B HEW ra3oB.

Ornpenenenue coaep:KaHus Ta30B B CTAIM U CIUIABaX METOJOM BOCCTAHOBUTEIBHOTO ILIABICHUS

B BaKyyMe.

7. DKcTpakiuus BOAOPOJa, a30Ta U KHUCIOPOJa M3 PACIUIaBIEHHONW aHAIU3HPYyeMOW MpOObI B YCIIO-
BUSIX BaKyyMa.

8. Ormpenenenue coaepkaHus ra3oB B CTAM U CIUIaBaX METOJOM BOCCTAHOBHUTENIBHOTO IUIABICHUS
B ITIOTOKE MHEPTHOTO rasa.

9. DkcTpakius BOAOPOa, a30Ta U KUCIOPOAa U3 aHATTU3UPYEMOTro o0pasiia.

10. ITpuGopbl KOHTPOIIS CONEP KaHMS Ta30B B CTAIH M CIUIaBax

11. Hemetaiuinyeckue BKIOYEHUS B CTAIH U CIUIaBaXx.

A o e

12 BI/II[BI HCMCTAIJIMYCCKHUX BKJHO‘-IGHI/II\/'I 1 X BIWIAHHEC HAa KAYCCTBCHHBIC XapaKTepI/ICTI/IKI/I MCTaJI-
JIOU3IEIINH.

13. Mertoasl KOHTPOJII HEMCTAJNIMYCCKUX BKJIIOUCHMH B CTAJIM U CIIaBaX M CIIOCOOBI MX MUHUMHM3a-
OUH.

14. KoHTpOJIb HEMETAUIMYECKUX BKIIOUEHUH 3JEKTPOXUMHUECKUM, METAIIOrpahUUECKUM H 3JIEK-
TPOHHOMHUKPOCKOIINYECKUM METOAAMU

15. Kak ocymiecTBisieTcss KOHTPOJIb MEXaHUYECKUX CBOMCTB CTajIH U CILIaBOB?

16. Omnpenenenre MEXaHMUECKUX CBOMCTB CTAIbHOM IPOAYKIIHH.

17. MeTo/1bl UCTIBITAHUS CTAJIBHBIX 00Pa310B Ha TBEPOCTh, YCTAIOCTh, OJI3Y4YECTh.



18. Hepaspymiaromye MeTo 1bl KOHTPOJISI MEXaHUYECKUX CBOMCTB CTAJIU U CIIJIaBOB.
19. Cepruduxamus npoaykunu. CXeMbl U CUCTEMbI CEpTH(PUKALINN TPOTYKIHUH.
20. IIpaBoBoe obecnieueHne cepTUUKALNU TPOTYKITHH.



AHHOTanus pado4yeid MPorpaMMbl JUCHUILJINHbBI

«MeToabl KOHTPOJISI K AHAJIN3A BelIeCTB»

1. et m 321294 AUCHHUILIMHBI

VYyebOHas nucuuiinHa «MeTopl KOHTPOJIA U aHAJIU3a BEIECTB» OTHOCUTCS K
JUCHUILTMHAM BapUATHUBHOW YaCTH JUCUUIUIMH MO BRIOOpPY y4eOHOTO IiaHa o0pas3o-
BaTEJIbHOW IPOrPAMMBI IO HANPaBIEHUIO NoAroToBKH 22.03.02 «Metaimmyprus».

B ykazaHHOM Kypce paccMaTpUBAaIOTCS BONPOCHl (POPMUPOBAHUS CIUTKOB
CTaJbHOM MPOAYKIMH C LEIbI0 MUHHMH3ALMN HHUX COJEPKaHUSA Ta30B U TBEPABIX
BKJIIOYEHN.  M3ydaroTCs  OCHOBHBIE  XAapaKTEPUCTUKU  KAayecTBa  CTalu,
paccMaTpuBaroTcsi TpeOoBa- HUSI K CIATOYHOMY KOHTPOJIIO MPOIYKUUU U KPUTEPHUH
OpakoBKM  METAJIONPOAYKLIMU IO  COJEPKAaHUI0 TIa30B, HEMETAUNIMYECKUX
BKJIFOUEHUH, MaKpOCTPYKType U (PU3UMKO- MexaHMuecKuM cBoicTBaM. Cepbe3Hoe
BHUMAaHUE YJAESETCS] BOIPOCAaM KOHTPOJIS (PU- 3UKO-XUMUYECKHX M MEXaHUYECKUX
CBOMCTB TOTOBBIX M3JENUH, a TaKKe BOIpPOCAaM CTaHAAPTU3aLUU U CepTUPUKAIIH

METAIIONPOLYKIIUH.
2. Mecto nucuuminnel B crpykrype OI1

JucuunianHa «MeToasl KOHTPOJIsS W aHaju3a BEIIECTB» OTHOCUTCA K YMCITY
ANICKTUBHBIX  yYEOHBIX JUCIUIUIMH OCHOBHOM 0O0pa3oBaTeNbHON  MpOrpamMMBbl
OakanmaBpuara. OHa B3aMMOCBSI3aHA JIOTHYECKH W COJEPKATEIHbHO-METOJAMYECKHA CO
CIeAYIOUMMHU TUcuUIuInHamMu U npaktukamu OOIL.

B o6s3arenbHoOM yacTu:

— MaTEPUANOBEACHUE;

— METPOJIOTHS], CTAaHAAPTU3ALUSA U CEPTUPUKALINS;

B yactu, popmupyemoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUI:
— (pusnyeckas xumus;

- MEXaHWYECKHE U (PU3UUECKUE CBOMCTBA METAILIOB;

B yactu 31eKTUBHBIX JAUCHUITINH:
— 3al0yuTa MCTAJIJIOB OT KOPPO3UHU,
— MCTOAO0JIOTHA BLI60pa MaTCpUuaIOB U TEXHOJIOTHUM B MCTAJUIYPIruu.

3. TpeGoBanusi K pe3yabTaTaM OCBOCHUS M CHUIIMHBI

B PEIYIBTATC U3YUCHUA NUCHHUIIIINHBI «MGTOIILI KOHTPOJII U aHaJIM3a BCHICCTB»

CTYJICHTBI JIOJIKHBI

3HATb:

— OCHOBHBIC TCXHOJIOI'MH ITOJIYYCHHA CTAJIU U CIIJIAaBOB;
— CIIOCOOBI U MCTOAbI PAa3JIMBKHU MCTAJlJla,

— XapaKTCPUCTHUKH KAUCCTBaA CTAJIH,



— CMOCOOBI M METO/Ibl MUHUMU3AIIUY Ta30BbIX U TBEP/IbIX BKIIOUCHUH B CIUTKAX;
— METO/Ibl KOHTPOJISI SKCIUTYaTallMOHHBIX CBOMCTB METAJUIONPOAYKINH;

— CXEMbl M CHUCTEeMBI cepTU(dUKAIMU TMPOAYKIIMH; TIPaBOBOE OOECICUCHHE
cepTuduKauy MPOayKIIHH,



— CTPYKTYPY U MEPCIEKTUBBI PA3BUTUS METAILUIYPTHUECKOTO IPOU3BOJICTBA;

yMeThb:

— OCYUIECTBIIATH OLICHKY KauyeCTBa METaJUIONPOAYKIINH;

— KOHTPOJIMPOBATh MPOLECCHl 00pa30BaHUs ra3000pa3HbIX U TBEPBIX BKIIOUECHUHN
B pacIuiaBe, yXyAIIAIMUX XApAKTEPUCTUKU KauyeCcTBa METAILIA;

— BBIICNIATH (PAKTOPHI, ONPEEIAIONME NHTEHCUBHOCTh 00pa30BaHUs HEMETAJIIINYe-
CKHMX BKJIFOUCHHI B KUJKOM METAIIE;

— MPOBOJUTH OLIEHKY KauyeCTBAa METAJIA, BHIILIABISIEMOTO B CYILIECTBYOIIUX U IIPO-
EKTHUPYEMBIX arperarax.

BJIA/I€Th:

—METOJJaMH OIICHKHU, KOPPEKITMU ¥ BHEAPEHUS COBPEMEHHBIX TEXHOJIOTHM JIJIS TI0-
BBITIICHUS 2P(HEKTUBHOCTH PaOOThI METAITYPTrUYECKUX arperaTos;

— METOJIaMH OIIEHKHA TOYHOCTH M3MEPEHHI COCTaBa U CBOMCTB MeTaJlIa JJIs yITyd-
IIICHUST Ka4eCTBAa METAJUIONPOTYKIIHH,

— METOJIaMH OlleHKH kadecTBa paboTel ACY TII.

4. O0beM IMCHUIJIMHBI M BUIbI Y4eOHO# padoThl

N 7 cem
Bupa yueOHo# padoThI Beero 1acon

O01mas Tpy10eMKOCTh 180 (53.e.) | 180 (5 3.e.)
AyauTopHbIe 3aHATHS (BCero), yac 54 54

B Tom yucae:

Jlekumnu 36 36
IIpakTueckue 3aHATHUSA HeT HeT
JlaGopaTopHble 3aHATHS 18 18
CamocrosiTesibHasi paboTa 126 126
KypcoBasi padora HeT HeT
KypcosBoii npoexkt HeT HeT
Bua npomMe:xyTouHO#M aTTecTannuu IK3aMeH




MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHUS POCCUMUCKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI MMOJUTEX)

dakynpTeT MalIMHOCTPOCHUS, Kadenpa «Merauryprusn»
Juciumuinza «MeToabl KOHTPOJISA U aHaIu3a BEUIECTB)
Ob6pa3oarensHas nporpamma 22.03.02 Mertamryprus. OIl «IHHOBaIMM B METAJLUTY PIHID»

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

1. KoHTpoJib HEMeTA/UIMYEeCKUX BKJIYEHHUI B paciliaBe.
2. Ceprudpukanus npogykuuu. Cucrembl cepTuUKALIUH.

Yr1Bep:xaeHo Ha 3acenanuu kadenps 31.08.2022, nporoxoa Ne 11-08

3aB. kadeapoi / Wymerun A.B./

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUSI POCCUNCKOI DEJNEPAIININ
SEJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIHIET'O
OBPA30OBAHU A
«MOCKOBCKHMM NOJIUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWMH IMOJIUTEX)

@DakynpTeT MAIIMHOCTPOCHNUS, Kadenpa «Mertamuryprusn
Jucnunnnza «MeToabl KOHTPOIIS U aHAITN3a BELLECTBY»
O6pazoBarensHas nporpamma 22.03.02 Metamnyprus. OIl « lHHOBaIMK B METAILTY prim»

Kypc 4, cemectp 7 .
IK3AMEHAIIMOHHBIN BUWJIET Ne 2

1. Buusinue cojep:KaHMS ra3oB, HEMETAUIMYECKUX BKJIKYEHUI M1 MAKPOCTPYKTYPHI HA KA4eCTBO

CTAJIbHOM NMPOXYKIUH.
2. Cepruduxanus MeTaLI0NPOXYKIHH

YTBepaxaeHo Ha 3aceqannu kapeaps 31.08.2022, nporoxoa Ne 11-08

3aB. kadeapoit / IWlynerun A.B./



MUHHNCTEPCTBO HAYKHU U BBICIHIET'O OBPA30BAHUS POCCUVCKON DENEPALINI
SEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIET'O
OBPA30BAHUIA
«MOCKOBCKHUM MOJMUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»

Jucnunnnza «MeToabl KOHTPOJIS M aHAIIU3a BELLECTBY

O6pazoBarensHas nporpamma 22.03.02 Mertamtyprus. OIl « lHHOBaIMy B METALTY prim»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. OT0op 1 moaAroToBKa NPOO A1 KOHTPOJILHBIX HCNIBLITAHUI HA COJAEpPKAHUE Ia30B
2. CraHaapThl Ka4ecTBa CTAJIU.

YTBepikaeno Ha 3acenanun kadenaps! 31.08.2022, nporoxosa Ne 11-08

3aB. kadenpoii / Iyasrun A.B./

MUHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHUS POCCUNCKOM OENEPALINN
SOEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIIET'O
OBPA30BAHUA
«MOCKOBCKHH NOJIUTEXHUYECKUIL YHUBEPCUTET»
(MOCKOBCKHH ITOJIUTEX)

®dakynbTeT MAIIMHOCTPOCHMSI, Kadenpa « MeTalmyprusi»
JucnumumHa «MeToibl KOHTPOJIS M aHaJIN3a BEIIECTB)
Ob6pa3osarenpHas nporpamma 22.03.02 Metammyprus. OIl «/IHHOBalMU B METaJUTY PIHID»

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 4
1. Onpenesienue coaepKaHus ra3oB B CTaJH H CILIABaX METOAOM BOCCTAHOBHTEJILHOIO

NJIaBJICHHUSA B BAKYyM¢e
2. COBpeMeHHLIe npnﬁopbl X yCTpOﬁCTBO U NMPUMECHECHUE NJII KOHTPOJIA COACPKaHUSA Ira30B B

CTAJIM M CIlJIaBax

YrBepaxaeno Ha 3acenanuu Kagenpsi 31.08.2022, nporoxkoa Ne 11-08

3aB. kadenpoii / lynasrun A.B./



MUWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOM DENEPALININ
SEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICILLIEI'O
OBPA30OBAHUA
«MOCKOBCKHM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWMH IOJIMTEX)

@dakynpTeT MAaIIMHOCTPOCHUS, Kadenpa «Merauryprus»

JucnuruirHa «MeToibl KOHTPOJISI U aHaJIN3a BEIIECTB)

Obpa3oBarensHas nporpamma 22.03.02 Metamnyprus. OIl «IHHOBalIMY B METAJUTYPTHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. HeMeTajsim4yeckue BKJIIOYEHUS B CTAJIH M CILJIaBaXx.
2. OmnpenesieHHe MEXaHMYECKUX CBOMCTB CTAJIbHOM NMPOAYKIHH

YTBepikaeno Ha 3acenanun kadenaps! 31.08.2022, nporoxosa Ne 11-08

3aB. kadenpoii / Myasrun A.B./

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUSI POCCUNCKOI DENEPAIININ
SEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIHIET'O
OBPA30OBAHUA
«MOCKOBCKHMM NOJIUTEXHUYECKHWIA YHUBEPCUTET»
(MOCKOBCKHWMH IMOJIUTEX)

®dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»

JucnurumHa «MeToibl KOHTPOJISI U aHaJTN3a BEIIECTB)

Obpa3oarensHas nporpamma 22.03.02 Metamnyprus. OIl «IHHOBalIMY B METAJUTYPIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHLIN BUJIET Ne 6

1. OmnpeaesneHue coepkaHus ra3oB B CTAJIH M CIUIABAX METOI0M BOCCTAHOBUTEILHOIO IVIABJICHNUS B
MOTOKEe HHEPTHOIO ra3a.

2. MeToabl KOHTPOJISI HEMETANIMYECKUX BKJIYEHUI B CTAJIM U CIUIAaBAX M CIIOCOOBI MX
MuHUMM3aUU UCTOYHUKM 3arpsi3HeHUl MeTaJslIa

YTBepikaeno Ha 3acenanun kadenapst 31.08.2022, nporoxoa Ne 11-08

3aB. kadeapoi / Wymerun A.B./




MUWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOM DENEPALININ
SEJAEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICILLIEI'O
OBPA30OBAHUA
«MOCKOBCKHM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWMH IOJIMTEX)

®dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»

JucnurumHa «MeToibl KOHTPOJISI U aHaJTN3a BEIIECTB)

Ob6pa3oBarensHas nporpamma 22.03.02 Metamnyprus. OIl «IHHOBalIMY B METAJUTYPIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Kak ocymecTBJ/isieTcs1 KOHTPOJIb MeXaHM4YEeCKUX CBOMCTB CTAJIM U CILUIABOB?
2. OmnpenesieHHe COAEPKAHUS I'A30B B CTAJM U CIJIABAX METOJA0M BOCCTAHOBHUTEJIHLHOIO IJIABJICHUS B

BaKyyMe.

YTBepikaeHo Ha 3acenanuu kagenpsni 31.08.2022, nporoxosa Ne 11-08

3ag. kadenpoii / lyasrun A.B./

MHUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30BAHIS POCCUMCKOUN ®EJEPALIHN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICIIIEI'O
OBPA30BAHUNA

«MOCKOBCKHH NOJIUTEXHUYECKHWI1 YHUBEPCUTET»
(MOCKOBCKHH ITOJIUTEX)

@DakynpTeT MAIIMHOCTPOCHNUS, Kadenpa «Meramuryprus
JucuunnuHa «MeToabl KOHTPOJIS U aHATU3a BELLECTBY»
O6pazoBarensHas nporpamma 22.03.02 Metamtyprus. OIl « lHHOBaIMy B METALTY prim»

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. Dkcrpakumusi BOAOPOAAa, a30TA U KUCJI0POAA M3 PACILUIABJEHHON AHAJU3UPYeMOil MpoObI B
YCJIOBHSIX BAKyyMa.

2. IlpaBoBoe o0ecnieyeHne cepTuPUKALMM.

YTBepikaeno Ha 3acenanun kadenapst 31.08.2022, nporoxosa Ne 11-08

3aB. kadenpoii / lyasrun A.B./



MUHHNCTEPCTBO HAYKHU U BBICIHIET'O OBPA30BAHUS POCCUVCKON DENEPALINI
SEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIET'O
OBPA30BAHUIA
«MOCKOBCKHUM MOJMUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»
Jucnunnnza «MeToabl KOHTPOJIS M aHAIIU3a BELLECTBY
O6pazoBarensHas nporpamma 22.03.02 Mertamtyprus. OIl « lHHOBaIMy B METALTY prim»

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. MeToabl HCIBITAHUS CTAJLHBIX 00PA310B HA TBEPAOCTD, YCTAJIOCTb, MOJI3Y4eCTh.
2. MuKpo- 1 MAKPOCTPYKTYpa CTAJIMN.

YTBepkaeHo Ha 3acenanuu kagenpsni 31.08.2022, nporokosa Ne 11-08

3aB. kadenpoii / Iyasrun A.B./

MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHUS POCCUUCKOM DENEPALINI
SEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUI MMOJHUTEX)

®dakynpTeT MalIMHOCTPOCHUS, Kadenpa «Merauryprusn»
Huciumuinza «MeToabl KOHTPOJISA U aHaIu3a BEUIECTB)
O6pazoBarensHas nporpamma 22.03.02 Metamtyprus. OIl « lHHOBaIMy B METaLTy prim

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 10

1. MeToabl KOHTPOJISA HEMETANIUICCKHUX BKJIIOYEHHIi B CTAJIM U CIJIaBaXx.
2. HpaBOBBIe OCHOBBI MeTPOJIOFH‘leCKOﬁ IKCIIEPTU3DI.

YT1Bep:kaeHo Ha 3acenanun kadeapol 31.08.2022, nporoxoa Ne 11-08

3as. kadenpoi / Iynbrun A.B./



MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHUS POCCUMUCKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»

Hucuunnrnaa «MeToabl KOHTPOJIS U aHalIu3a BELIECTBY»

Ob6pazoarensHas nporpamma 22.03.02 Mertamryprus. OIl «IHHOBaIMY B METAJUTY PIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 11

1. Bausinne HeMeTAJJINYECKHX BKJIIOUYEHHH HA KAUueCTBEHHbIE XapaKTEePUCTUKHU HU3eJIUi U3 CTaJId U
CILIaBOB.

2. OmpenejieHue  mnpeAeoB  NPONOPUMOHAJBLHOCTH, YIPYIrOCTH, TeKy4eCcTH, IPOYHOCTH,
OTHOCHUTEJIbHOTO YAJMHEHUSsI, CY’KEeHNsI, YIAPHOIl BA3KOCTH.

YT1Bep:kaeHo Ha 3acenanun kadeapol 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / Myabrun A.B./

MUHHNCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUS POCCUNCKON DENEPALINI
SEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHUE BBICILIEI'O
OBPA30BAHIA
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MNOJIUTEX)

®dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»
Jucumninza « MeToxs!l KOHTPOJIS U aHAIN3a BEIECTBY
Ob6pa3oarensHas nporpamma 22.03.02 Metamnyprus. OIl «IHHOBalIMY B METAJUTYPIHID»

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 12

1. Dkcrpakuusi BOAOPOaa, a30Ta U KMCJI0POAA U3 AHAJIM3MPYEeMOro oopasua
2. Kuaccupukanusi HeMeTaNIMYEeCKUX BKIKYEHNH, COAEPKAUMXCH B CTAH

YT1Bepikaeno Ha 3acenanun kadenapot 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / Iyasrun A.B./



MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHUS POCCUMUCKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI MMOJUTEX)

dakynpTeT MalIMHOCTPOCHUS, Kadenpa «Merauryprusn»

Hucuunnunaa «MeToabl KOHTPOJIS U aHalIn3a BELIECTBY»

Ob6pa3oarensHas nporpamma 22.03.02 Mertamryprus. OIl «IHHOBaIMM B METAJLUTY PIHID»
Kypc 4, cemectp 7

3K3AMEHAILIMOHHBIN BUJIET Ne 13

1. OcHOBHBbIE XaPAKTEPUCTUKHN Ka4eCTBA CTAJIH.

2. Caaro4yHblii  KOHTPOJIb, KpuUTepuum  OpakoBku  MerTauionpoaykuuu. Cepruduxkanus
MeTaJLIONPOAYKIHMH.

Yr1Bep:xaeHo Ha 3acenanuu kadenpst 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / lynsrun A.B./

MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3Z0OBAHUS POCCUUCKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»

Hucuunnunaa «MeToabl KOHTPOJIS M aHaJIn3a BEUIECTB»

Ob6pazoarensHas nporpamma 22.03.02 Metamryprus. OIl «/IHHOBaIMU B METAJLUTYPIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBII BUJIET Ne 14

1. KoHnTpoJs conep:kaHus ra3oB B CTAJIAX M CILIaBaXx.
2. CranaapThl Ka4yecTBa CTAJIM.

YrBepaxaeHno Ha 3acenanuu Kageapsi 31.08.2022, nporokoa Ne 11-08

3aB. kadenpoii / lynasrun A.B./



MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHUS POCCUMUCKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI MMOJUTEX)

dakynpTeT MalIMHOCTPOCHUS, Kadenpa «Merauryprusn»

Hucuunnunaa «MeToabl KOHTPOJIS U aHalIn3a BELIECTBY»

Ob6pa3oarensHas nporpamma 22.03.02 Mertamryprus. OIl «IHHOBaIMM B METAJLUTY PIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBII BUJIET Ne 15

1. OmnpeaeneHue coaep:KaHus ra3oB B CTAJIM M CIVIABAX METOI0M BOCCTAHOBHUTEIBHOIO IVIABJICHHUS B
MOTOKEe MHEPTHOIO ra3a.
2. XapakTepHCTHKH Ka4yecTBa CTAJIH.

Yr1Bep:xaeHo Ha 3acenanuu kadenpst 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / Iyasrun A.B./

MUWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHMS POCCUICKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30OBAHUA
«MOCKOBCKHM NOJJMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWMH ITOJINTEX)

®dakynapTeT MaTMHOCTPOCHU, Kadenpa «Meramryprus»

Jucnummza «MeToIbl KOHTPOJIS M aHATTU3a BEIIECTBY»

Ob6pa3oarensHas nporpamma 22.03.02 Metamryprus. OIl «IHHOBaIMM B METAJLUTY PIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 16
1. Buusinue cojep:KaHMs ra3oB, HEMETANIMYECKUX BKJIKYEHUII M MAKPOCTPYKTYPbl HA KayeCTBO
CTAJILHON MPOAYKIIUM.

2. CoBpemMeHHbIe IPUOOPHI KX YCTPOHCTBO M MPUMEHEHHE /1151 KOHTPOJISI COAEPKAHMS I'a30B B
CTAJIM U CIIaBaX.

YT1BepikaeHo Ha 3acenanun kadenaps! 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / Myabrun A.B./



MUHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA30OBAHUS POCCUMUCKOM DENEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»

Hucuunnrnaa «MeToabl KOHTPOJIS U aHalIu3a BELIECTBY»

Ob6pazoarensHas nporpamma 22.03.02 Mertamryprus. OIl «IHHOBaIMY B METAJUTY PIHID»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 17

1. MeToabl KOHTPOJISI HEMETAINYECKUX BKJIKYEHUH B CTAH U CILIaBAX
2. HcnpITaHus CTAJIH HA TBEPAOCTb, YCTAJOCTb, 0JI3Y4eCTh H AJUTEIbHYIO IPOYHOCTH

YT1BepikaeHo Ha 3acenanun kadenaps! 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / Ilyasrun A.B./

MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUS POCCUNUCKOM DENEPALININ
SEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIHIET'O
OBPA30BAHUIA
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MNOJIUTEX)

dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»
JuciumnmHa «MeTosl KOHTPOJIS U aHAJIN3a BEIIECTB
O6pazoBarensHas nporpamma 22.03.02 Metamtyprus. OIl « IHHOBaIMy B METAILTY prim

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUJIET Ne 18

1. KoHTpoJsibHbIEe HCIIBITAHNUS 00PA3LOB CTAJIM HA COJePKAHUE B HUX ra30B.
2. OmnpenesieHne MeXaHNYECKNUX CBOMCTB CTAJbHOM NMPOAYKIMH.

YTBepikaeno Ha 3acenanun kadenaps! 31.08.2022, nporoxosa Ne 11-08

3aB. kadenpoii / ynsrun A.B./



MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHIMS POCCUMCKON ®EJEPALIHA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICIIET'O OBPA3OBAHNA

«MOCKOBCKHUM
MOJIMTEXHUYECKHUIN
YHUBEPCUTET» (MOCKOBCKHUI
IMOJIUTEX)

®akynbpTeT MammHOCTpOeHus, Kadenpa «Meramutyprus» ucuumimna «MeToasl KOHTPOIS U
aHalln3a BEILECTB)»

O6pazoBarenpHas nporpamma 22.03.02 Meramnyprus. OIT

«/HHOBaNUK B METAILTYprUM»

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 19
1. Buabl HeMeTaJIMYeCKUX BKJIOYEHUH M UX BJIUsSHHE HA KaYeCTBEeHHbIE
XapaAKTEePUCTHKHU MeTAJION3AeTn .

2. DKcTpakuMsi BOAOpPOJa, a30Ta M KHCJIOPOAA M3 PacILIaBJIeHHOM
aHAJIU3MpPYyeMoii Mpodbl B YCJIOBHAX BaKyyma.

YTBep:kaeno Ha 3acenanun kadenapsr 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / llynerun A.B./

MUHHUCTEPCTBO HAYKHU U BBICHIEI'O OBFPA30BAHU A
POCCHUMNCKON DENEPALIUN ®EJJEPAJIBHOE I'OCYIAPCTBEHHOE
ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJEHWE BBICIIEI'O

OBPA30BAHIA
«MOCKOBCKHUI
MOJIMTEXHUYECKHUMN
YHUBEPCUTET» (MOCKOBCKHUM
MOJIUTEX)

®DaxynpTeT MaTMHOCTPOEHUS, Kadenpa «Merammyprus» Jucunnnmmaa « MeToxbl KOHTPOJIS H
aHaln3a BEIECTB»

O6pazoBarenpHas nporpamma 22.03.02 Mertamnyprus. OIT

«/HHOBAIUY B METAJLUTYprUK»

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 20
1. Buabl KOHTPOJIbSI HEMETALUINYECKHX BKJIIOYEHHI B CTAJISAX H
CIJIABAX U CHOCOOBI MX COKPAIIeHHUS.
2. Ceprudukanus Metaionponpoaykuun. CucremMbl cepruuranum.

YT1Bep:kaeHo Ha 3acenanun kadeapor 31.08.2022, nporoxoa Ne 11-08

3aB. kadenpoii / lyasrun A.B./
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