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

OCHOBHOM LENBI0 OCBOCHUS JUCUUIUIMHBI PH3MKO-XMMHYECKHEe METOAbI aHa-
JIN3a BellecTBa siBIseTcs (JOPMUPOBAHNME 3HAHHUM O KaU€CTBEHHBIX XapaKTEPUCTHKAX Me-
TAJJIONPOAYKLIMH, CIIOCO0aX U METO/IaX OpraHU3aluy U IPOBeIeH!Us paboT O KOHTPOJIIO U
aHaJIN3y Ka4eCTBA CTAIM U CIUIaBOB. Kpome Toro, AaHHas AUCHUIUIMHA CLIOCOOCTBYET OBJIA-
JEHUIO CTYJICHTAMHU OIPEIEIICHHBIX HABBIKOB 10 KOHTPOJIIO U aHAJIN3Y XapaKTEPUCTUK Ka-
4eCTBA U3JEIUM U3 CTaJIU U CILIAaBOB

K ocHOBHBIM 3a71a4am OBIaACHUS AUCLUIUIMHBI CIEAYET OTHECTH:

— W3Y4YEHHUE OCHOBHBIX XapaKTEPUCTUK KAUYECTBA CTAJIH U CILIABOB,

— TpeOOBaHMs K CITATOYHOMY KOHTPOJIIO,

— KpuTepuu OpakOBKH METALIONPOAYKIIMH MO COJIEPKAHUIO Ta30B, HEMETAJINYE-

CKHX BKIJIFOUEHHI, MAKPOCTPYKTYpE U (PU3HKO-MEXaHUYECKUM CBOMCTBAM.

2. Mecto nucuuiuinabl B cTpykrype OOII 6akanaBpuara
3.

JuncuummHa «PU3HKO-XUMHUUYECKHE METOAbl aHaliu3a BEIIECTBa» OTHOCUTCA K
qucay podeCCUOHANIBHBIX YUEeOHBIX TUCIUIUIMH BapUaTUBHON YacTu 6a3oBoro 1ukia (b1)
OCHOBHOI 00pa3oBaTeIbLHOM ITpOTrpaMMbl OakadaBpraTa. OHa B3aMMOCBS3aHa JJOTHUYCCKU 1
COAEPKATEIBHO-METOIMUECKH CO CICAYIOIUMU JUcHUIInHaMu U nmpaktukamu OOIL.

— MaTepHuaJOBEICHHE;

— ¢u3nUecKas XuMus;

— METPOJIOTHS, CTAaHAAPTU3AIUS U CepTUDUKAIINS,
— (u3nUeckre CBOWCTBA TBEPABIX TEII;

— 3alquTa METAJJIOB OT KOPPO3HH;
— METOA0JI0THUA BBI60pa MaTCpHraoB U TEXHOJIOTUH B MCTAJLNIypruu.

3. IlepevyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS 10
AUCUMIITIMHE
(M0oayJ/110), COOTHECEHHBbIE C IVIAHUPYEMbIMHU pPe3yJIbTaTaAMU
0CBOEHMS 00Pa30BaTEIbHOI MPOrPaMMBbI

B pesynbTare ocBOeHUS AUCHUIUIMHBI «DU3NKO-XUMHYeCKHe MeTO/Abl aHA-
Jn3a BeulecTBa» (Moayns) y oOydaromnierocs (hopMupyroTcs CIeayroIue KomIe-
TEHIIUU U JIOJDKHBI OBITh JOCTUTHYTHI YKa3aHHBIC HUKE PE3yJIbTaThl 00YUEHUS KaK
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITCTCHITHIA:

B pe3yabTare ocBoe-

Kon HHUSl 00pa30oBaTeJbHOI
KOMIIe- | MporpaMMbl  00y4aro-
TeHUUM | IIUICHA J0JKeH 00Ja-
IaTh:

Ilepeyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS MO
AUCUUILINHE




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€Tbl ©  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

OO01mas Tpy10eMKOCTh TUCIUTIIINHBI COCTABIISICT 5 3a4eTHBIX eAnHMII, T.¢. 180
aKaJleMUYeCcKnX 4acoB (M3 HUX 126 yacoB —camocTosTeNnbHas paboTa CTYIEHTOB),
ayJIMTOPHBIX 3aHATUI — 54 yaca, B ToOM uucie 36 yacoB— nekuuu; 18 yacoB —ado-
paTopHbIe 3aHATHA. DOpMa KOHTPOJIS — IK3aMEH.

Cmpykmypa u codepoicanue Oucyuniunvl « Duzuko-xumudeckue memoowl
aHanu3a eewecmeay no CPoOKam u eudam pabomel ompasicensl 6 Ilpunoocenuu 1.



Conep:xkanue pa3iesioB IUCHUIINHBI

Tema 1. OcHOBHBIE XapaKTEPUCTUKU KauecTBa cTaiu. BiusiHue comepxa-
HUS Ta30B, HEMETANIMYECKUX BKIIIOUEHUNM M MaKpOCTPYKTYPhl HA KAYECTBO CTaJlb-
HoM mpoxaykiuu. CrangapTsl KadecTBa crajid. CHAaTOYHBIA KOHTPOJIb, KPUTEPUU
OpakoBKkU MeTautonpoaykuuu. Cepruduxaius MeTauIoNpoIyKIHH.

Tema 2. O100p ¥ MOArOTOBKA MPOO sl KOHTPOJIBHBIX UCIIBITAHUN Ha CO-
nepxanue razoB. OnpenerneHue COACpKaHUs Ia30B B CTAIW U CIUIaBaX METOIOM
BOCCTAaHOBHUTEJIBHOTO IUIABJICHUS B BaKyyMe. DKCTPAaKLUs BOAOPOJA, a30Ta U KHC-
JIOpoJia U3 PacIUIaBICHHON aHaIM3UpyeMoil MpoOkl B ycIoBUsAX Bakyyma. [Ipume-
HsieMbl€ IPUOOPBI, X YCTPONUCTBO M UX MCIOJIb30BaHHUE JIJISl ONPENEIEHUsl COep-
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 ooOpaszna. CoBpeMeHHbIE MPHOOPHI, 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. Knaccudukamus MakpoieeKTOB B CTalld U CIUIaBaX. XapakTepH-
CTHKH KayecTBa MeTasuia. BiusiHrue MakpoCTpyKTyphl Ha OTOOP P00 i KOHTPOIb-
HBIX UCTIbITaHUH. KOHTPOIJIb MAaKpOCTPYKTYPBI METOIOM TPaBJIECHUSI 0OPA3II0B B pac-
TBOPaxX KHUCJIOT ¥ METOJIOM OTIIEYaTKOB.

Tema 7. [lebexktockonusi: yabTpa3ByKOBasi, MATHUTHAS, BUXPETOKOBAs, Ka-
MWUIsIpHas U paguanronHas. Lenn u 3agaum 1e)eKTOCKOIUH M CIIOCOOBI peaIn3a-
197048

Tema 8. KoHTpoJsib MEXaHUUYECKUX CBOMCTB CTalu W ciuiaBoB. Onpenerne-
HUE MPEJIeTIOB MPONOPIIMOHAIBHOCTH, YIIPYTOCTH, TEKYYECTH, TPOYHOCTH, OTHOCHU-
TEJIBLHOTO YIJIMHEHUS, CY>KCHUS, YJIapHOU BS3KOCTU. VcrmbITaHus CTalyd Ha TBEP-
JIOCTh, YCTaJOCTh, MON3YYECTh U JJIUTEIBbHYIO MPOYHOCTh. Hepaszpyiatomue me-
TOJIbl KOHTPOJII MEXaHUYECKUX CBOMCTB CTaJIM U CIIABOB.

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



Opranspl 0 cepTuUKaUM NPOIYKIUU U UX 3a4a4d. AKKpeauTauus OpraHoB IO
cepTu(UKaLMK U UCTIBITATENbHBIX JJabopaTopuil. OdopMiieHHe, perucTpanus 1 Bbl-
Jada cepTH(HUKaTa Ha TPOU3BOAUMYIO MPOAYKINIO. MIHCTIEKIIMOHHBINM KOHTPOJIb 3a
cepTU(UIMPOBAHHOMN MPOTYKIIHEH.

5. O6pa3zoBaTe/ibHbIE TEXHOJIOTUH

Meroanka npenogaBaHus JUCUUIIINHBI « DU3UKO-XUMUYECKHE METO/Ibl aHa-
JIM3a BEUIECTBA» U peain3alusi KOMIETEHTHOCTHOTO MOAX0/a B U3JI0KEHUN U BOC-
MPUATUU MaTepuaja MpeayCMaTPUBAET UCIOJIb30BAHUE CIIEIYIOIIUX AKTHBHBIX U
MHTEPAKTUBHBIX (OPM IMPOBEAECHUS T'PYNIOBBIX, MHAUBUIYAIBHBIX, AYAUTOPHBIX
3aHATHI B COYETAaHUU C BHEAYJUTOPHON pabOTOM C 1EeJIbI0 (POPMUPOBAHUS U pa3BU-
TUS TPO(ECCUOHATIBHBIX HABBIKOB O0YUYaOLIUXCSL:

— YTEHHE JICKUMH U NPOBEACHHE JTAOOPATOPHBIX PabOT COMPOBOKIACTCS
IIOKa30M MYJIbTUMEIUNHBIX JIEKIIUI C MMOMOIIBI0 KOMIIBIOTEPHOW M MPOEKTOPHOU
TEXHUKH U WUTIOCTPUPYETCS HATJIAIHBIMUA TOCOOUSIMU;

— 00cyXJleHuE MPOIIEHHOT0 MaTepralla Ha 3aHsATHSIX;

—  HCIIOJIb30BAHNE MHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJIS B hopMe
ayJIUTOPHOrO U BHEAYJUTOPHOIO HHTEPHET-TECTUPOBAHUS;

— OpraHM3anus U MNPOBEJEHUE TEKYIIEro KOHTPOJISI 3HAHUM CTYIEHTOB B
dbopme TecTUpOBaHUS.

VY nenbHbIA BeC 3aHATUNA, TPOBOJMMBIX B MHTEPAKTUBHBIX (popMax, orpeze-
JIEH TJIaBHOU 11€JIbI0 00pa30BaTeIbHOM MPOrpaMMbl, OCOOEHHOCThIO KOHTUHTE€HTA
00yJarouxcs U CoAepKaHNEeM TUCITUILIMHEI U B 11esioM coctaBisieT 20% ayauTop-
HBIX 3aHSATHM.

3aHATHS JIEKIIMOHHOTO THIIA COCTABISIIOT 67% OT 00beMa ayTUTOPHBIX 3aH-
THM.

B kypce nexkuuii mpenogaeTcsi mOCTOSSHHO OOHOBIISIEMBIN MaTepual, 3auM-
CTBOBAaHHBIN U3 Pa3JIMUHBIX UCTOUHUKOB — HAy4YHBIX cTaTtei, MoHOrpaduii, U T.1.,
YTO MO3BOJIAET OCBEIATh MOCIEAHUE JOCTUKEHUSI B METAUIypruu, nNpoOyxaas y
CTYJIEHTOB UHTEPEC K YCBOCHUIO 3HAHU.

Baxxnyto yacte TeopeTnueckoi U nMpopecCuOHAIBHON MOATOTOBKU CTY/ICH-
TOB COCTAaBJISIFOT MPAKTUYECKUE 3aHATUSA (CEMUHAPHI, KOJUIOKBUYMbI). OHU Harpas-
JIeHBI Ha OoJiee TITyOOKOE YCBOCHHUE TEOPETUUECKUX TMOJIOKEHUN 1 (hOPMHUPOBAHUE
y4eOHBIX U MPO(PECCUOHANBHBIX 3HAHUN U YMEHUH.

B TedeHne cemecTpa OCyIIECTBIAECTCS TEKYIUA KOHTPOIb OCBOCHHMSI AUCLIH-
IUTHHBI B (POPME YCTHOTO ONpoca MO TEMATUKE MPEIIECTBYIOIINX 3aHATHH.

6. OueHoYHbIEe CPeCTBA AJs TEKYIIEro KOHTPOJs yCIeBaeMoCTH,
MPOMEKYTOYHOH aTTECTALUH M0 UTOraM OCBOEHUSI TUCIUIIIHHbI
U Y4eOHO-MeToAnYecKoe ofecneyeHne CaMOCTOATETbHOI PadoThI CTY/IEHTOB

TexHuueckue cpeacTBa OCBOCHHUS AMCIMIUIMHBI BKIIIOYAIOT 3JIEKTPOHHBIN
0aHK AaHHBIX (GOTO- U BUAEOMATEPUAJIOB (IJIAKATOB, CXEM, YEPTEKEil) OCHOBHBIX



TEXHOJIOTUYECKHUX MPOLIECCOB MPOU3BOACTBA CTAIU U CIIEHUATU3UPOBAHHOTO MeXa-
HUYECKOTO 000pYAOBaHUs, UCIIOIB3YEMOTO B METATYPTHYECKOM 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
00y4aImuxcs Mmoo JUCHUIJINHE (MOIYJIIO)

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 pesyabTare ocBoeHus1 00pa30BaTEJbHOM IPOrPaMMBbI
KOMIIeTeHIINH o0y4yaruiics 10JKeH 00,1a1aTh

OMK-4 CriocoOHOCTBIO  TPOBOOUTH HW3MEpeHuss u HabmiogeHuss B cdepe
npodecCUOHABHON  JeITENbHOCTH, 00paldaThiBaTh U IPEICTABIATDH
9KCIIEPUMEHTAIbHBIE JaHHbIE

MK-1 CriocoOHOCTBIO  BBIOMpATh METOABl  IJIAHUPOBAHUS, MOJATOTOBKH H
MPOBEACHUSI HCCIICIOBAHUN, HAOMIONCHU, WCHBITAHUN, W3MEPEHHH U
MIPUMEHSATh UX Ha MPAaKTUKE, aHAIU3UPOBATh, 00padaThIBaTh U MPECTABIAT
PE3yJIbTaThI

B mporiecce ocBoeHns 00pa3oBaTebHON MTPOTPaMMBbI TAHHBIE KOMIICTEHITUH,
B TOM YHCJIE UX OTACIIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS TTOATAITHO B X0JI€ OCBOE-
HUSL 00YYaIOMUMHUCS JUCIUTUTHH (MOJTIyJIeH), MPAKTHK B COOTBETCTBUH C YYCOHBIM
IUTAHOM Y KaJICHJapHBIM rpadukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3artejeil 1 KpUTepUeB OLIEHUBAHNUSI KOMIIETEHIIUIA,
(opmMupyemMbIX 10 UTOraM OCBOCHUSA TUCHMILIMHBI (MOAYJIA),
ONMCAHUE IIKAJ OLIEHUBAHUS

[ToxazaTenem OIeHUBaHHUS KOMIICTCHIIMN HA Pa3IMYHBIX 3Tarmax ux (Gpopmu-
pPOBaHUS SABJSACTCS JOCTIKEHHUE O0YJArONTUMUCS TUTAHHUPYEMBIX PE3yJIbTaToB 00y-
YEHUS 110 JUCHUTUIUHE (MOJIYIIIO).

OIIK-4: Vicionb3oBaHNe HHCTPYMEHTOB U 000PYAOBAHUS

Kpurepun onennBanus

IMoxka3arean
2 3 4 5

3HATb:

— OCHOBHEBIC ITPaBHJIA
MOMCKa 1 0TOOpa
MH(OPMAIINN, METOIBI

OO0yuaromuiics 1eMOH-
CTpUPYET MOJHOE OT-
CYTCTBHE MJIM HEIOCTa-
TOYHOE COOTBETCTBHE

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

OOyuaromuiicss 1eMOH-
CTPUpYET YaCTHYHOE
COOTBETCTBUE 3HAHUM:
OCHOBHBIX MEXHOJ02U-
YeCKUX NPOYUeccos 8

OOyuaronmiics ne-
MOHCTPHpYET I0JI-
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 ) IMX 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, HECTaHAapTHBIE
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 NPUEMOB
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 ynpaeienHusd 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




anOH.[PIfICSI UCIIBITBIBACT 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
MOYHOCIIU USMEDEeHUL

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 U3MepeHull onst

mo4YHocmu usmepe-

OISl KOppeKyuu u

yuu u 6H€0D€Huﬂ PayUoOHAlb-

Koppexkyuu u 6‘H€0D€'

HULL Ol KOppeK-

BHEOPEHUSL PAUUOHAIIb-

HbIX npuemos kcniryamayuu

HUA payuoOHAlbHbIX

HbIX npuemos 3Kcniya-

memaiiiypaudecKkux azpeza-

npuemoe sxkcniryama-

UuU u eHeOpeHus
PAYUOHATILHBIX NPU-

mayuu memajirypeude-
CKUX azpezamos

moe
JoTyCKAaroTCsl 3HAUNTE b~
HbIE OIINOKH, IPOSABIIAETCS
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

[ITkaybl OEHUBAHUS PE3YJIBTATOB IPOMEKYTOUYHOU aTTECTALIMU U UX OIIUCAHMUE.

®opMa NIPOMEKYTOYHOM ATTECTALMHU: IK3aMEH.

[TpomexxyTouHas aTTectanus oOydaromuxcs B popMe s3K3amMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBIMOJIHEHUSI BCEX BHUJIOB Y4€OHON pabOThI, MPEIyCMOTPEHHBIX
y4e€OHBIM IIJIAHOM TI0 TAaHHOW TUCIUIUIMHE (MOJIYIIIO), IPY 9TOM YUYUTHIBAIOTCS pe-
3yJbTaThl TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TEUCHHUE CEMECTPA.

OreHka CTENeHW JOCTHMIKEHUS O0YYaIOMUMHUCS TUTAHUPYEMBIX PE3yIbTaTOB
00y4eHHUs 1Mo AUCHUILTHHE (MOAYJII0) MTPOBOAUTCS MpErogaBaTesieM, BeayluM 3a-
HSATHSI IO JTUCHMIUIMHE (MOJIYJIF0) METOJ0M 3KCIepTHOM oreHkH. [lo uroram mpo-
MEXYTOYHOM aTTeCTAIlMU MO JUCHMIUIMHE (MOJIYJII0) BBICTABISETCS OlICHKA «3a-
yreHo» ik «He 3auteHo».

K npomesicymounoii ammecmayuu 0onycKaromces moabko CmyoeHmsl, @blnoJ-
HUBuiUe 8ce 8UObL YueOHOU pabomol, NpedyCMOmMpeHHble paboueti npocpammoll no
OUCYUNTIUHE, A MAKHCe CO2NACHO Pe3YIbmamam meKyuje2o KOHmpos ycneeaemo-
cmu 8 meyeHue cemecmpa, 8blNOJIHEHHO20 NPenooasamenem, 8e0yuUM 3aHamus




Donobl oyeHouHblx cpedcmas, npedcmasiennvl 8 llpunosxcenuu 2 k paboueil npo-

epavme.

HIxana
OLICHUBAaHUA

Onucan
ue

Omauuno

Buvinoanenwvi 6ce 6uowt yuebHotl pabomwi, npedycmomperHvle YyueOHbIM
nianom. Cmyoenm 0emMoHCmpupyem coomeemcmeue 3Hauull, yMeHutl,
HABbIKOG NPUBEOCHHbIM 6 mabiuyax noxazamenetl, onepupyem
NPUOOPEMeHHbIMU 3HAHUAMY, YMEHUAMU, HABLIKAMU, NPUMEHSem Ux 8
CUMyayusx nogvlueHHol croxchocmu. Ilpu smom mozym Ovimo
0onyujenvl He3HayumenbHvle OUWUOKU, HEeMOYHOCMU, 3aMpPYOHEHUs]
npU  aQHATUMUYECKUX ONEpayusx, NepeHoce 3HAHULL U YMeHull Ha
HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Xopowo

Buvinonnensi 6ce 6udvl yuebnoti pabomul, npedycmMompenHvle y4eOHbIM
naanom. Cmyoenm OeMOHCmMpupyem HenoiHoe, HO NPASUIbHOE
coomeemcmeue  3HAHUL,  YMEHUll, HABbIKO8  NPUBCOCHHbIM 8
mabauyax nokaszameneu, aubo eciu npu 3mom oviiu donyujervl 2-3
HecyujecmeeHHble OUUOKU.

Yooenemeopumenvrno

Buvinonnenwvi 6ce 6uowi yuebHnot pabomwi, npedycmompenHvle YueOHbIM
naanom. Cmyoenm OeMOHCmMpuUpyem CcoOmeemcmeue 3HaHull, 6
KOMOPOM 0C8eWeHa OCHOBHASA, Haubolee 8adCHAs YaACMb Mamepuad,
HO npu 3MmoM OONyWeHa OOHA 3HAYUMENbHAS OWUOKA — ULU
HemoyHOCb.

Heyooenemsopumenvo

He evinonnen o00un unu 6onee 6u0o8 yuebHOU  pabomul,
npeoyCMOMPEeHHbIX YuyeOHviM niaanom. Cmyoenm OemoHcmpupyem
HEeNnoIHoe COOMBEMCMeEUe 3HAHUL, YMEHUL, HABbLIKO8 NPUBCOCHHBIM 8
mabnuyax nokasameneu, OONYCKAOMCA 3HAYUMENbHbIE OWUOKU,
NPOSGNAECMCL  OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKO8 HNO psdy
nokazameinet, cmyOeHm UCHbIMblIEAem 3HAYUMeNlbHble 3ampPYOHeHUs
npu ONepuUpOBAHUU SHAHUSMU U YMEHUSMU NPU UX NEPEHOCe HA HOBble
cumyayuu.

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

a) OCHOBHAaf JIMTEpaTypa:

1. Bockob6oitnukoB B.I'., Kynpun B.A., fAkymes A.M. O01as MeTayutyprusi.
M.: AkagemkHura, 2005. — 768 c.

2. KyckoB A. H., AptioxoB A. A., Peibanbuenko 1.B. Aranutnueckas xu-

Mus. XUMUYECKUE U (PU3UKO-XUMUYECKUE METO bl aHam3a. JIabopaTopHBbIi mpak-
tukym. M.: MI'OVY, 2009. — 68 c.

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

—590 c.

2. Yebotun B. H. ®uznueckas xumus TBepaoro tena. M: Xumus, 1982.— 320

B) MporpaMMHoe odecnieueHue u UHTepHeT-pecypcChbl:




[IporpammHOe oOecrieueHre He MPETyCMOTPEHO.

WHTEepHET-pECYPCHI BKIIOYAOT y4eOHO-METOINIECKHE MAaTEPHAIIBI B DIIEKTPOH-
HOM BHJIe, MpeCTaBlIeHHbIe Ha caiite http://lib.mami.ru B pa3aene «DJaeKTpOHHBIC
peECYpChI».

Ilone3Hbie yqe6H0-M€TO,HHq€CKHC J51 I/IH(i)OpMaHI/IOHHI)IG MaTCpuaibl IIPCI-
CTaBJIEHBI HA calTaXx:

— HartepakTuBHbIN yueOHUK: OCHOBBI METALTYPruu | MeTautyprudeckuii
nopran MetalSpace.ru

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

— Mertamtyprudeckue npouecchl

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

8. MaTepl/IaﬂbHO'TeXHl/I‘leCKoe o0ecneueHue JUCHMILIMHDI

Aynutopuss u naboparopun kadenpsl «Metammyprus» aBl204, asl205,
aB1206, aB1206a ocHallleHbl CTCHAAMHU U HATJISTHBIMH ITOCOOUSAMH, JTaOOpaTOPHOM
U DKCIIEPUMEHTAJIBLHOM OCHACTKOM, KOHTPOJIbHO-U3MEPUTEIBLHBIMU MTpHOOpaMH,
KOMITBIOTEPHON M MPOEKTOPHON TEXHUKOW, COBPEMEHHBIM ITPOTrPaMMHBIM obecrtie-
yeHueM. X npuMeHeHne no3BOJISIET BECTH MOJHOIICHHBIM Y4eOHBIN MpoI1iecc, Mpo-
BOJUTH JIAOOpATOPHBIC M TPAKTHYECCKHE 3aHITHS, a TAK)KE 3aHUMAThCS C YIaCTHEM
CTYJICHTOB KOMIILIOTEPHBIM MOJICIUPOBAHUEM IPOIIECCOB U OOBEKTOB B METAJLTYp-
MU, TPUBUBAs OOYyYarOUIMMCS HABBIKM K CaAMOCTOSITENIbHOW HAyYHO-HCCIIEO0BA-
TEIILCKOU AESATECIBHOCTH.

JIeKuMOHHBIE 3aHATUS TPOBOJATCS C HMCHOJIB30BAHUEM MYJIbTUMEIUWHON
TEXHUKH, JIJIS1 4eTO UCIOJIb3YeTCs MOPTATUBHBIA KOMITBIOTEP U MYJIbTUMEIHUA-TIPO-
exktop. MmrocTpaTUBHBIM MaTepuad TOTOBUTCS € HCMOJb30BAHUEM IPOTrpaMm
PowerPoint u otoOpaxaeTcs B poIecce YTCHHS JICKITHIA.

9. MeToanuyeckne peKoMeHAalMH J1JIsl CAMOCTOSITEJIbHOI PadoThI CTY/IEHTOB

Jlis MakCUMallbHOM MHIUBUAYATU3alUH IE€ATEIbHOCTH CTYIACHTAa Y4eOHBIM
IUTAHOM TPEeyCMaTpUBAETCS BpeMsi JJIsl CAMOCTOSITEIbHOM paOOTHI.

Cpeny OCHOBHBIX BUIOB CAMOCTOSITEIBHOM paboThl TPAAUIIMOHHO BBIJIEISIOT:
TBOPYECKYIO JACSITEIbHOCTh CTY/IEHTA B Ay TUTOPUH, IPU BHEAYTUTOPHBIX KOHTAKTaX
C TIpernojaBaTesieM, Ha KOHCYJIbTAIlUAX U JOMAIIHEH MOATOTOBKE K JIEKIUAM | Ja-
OOpaTOPHBIM 3aHIATHSIM, 3a4eTaM U SK3aMEHaM, MPE3CHTAIUSAM U JTOKJIaaaM; Haru-
caHne pedeparoB, BEITIOTHEHHE J1a00paTOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B
Hay4yHOM paboTe U mp.

Llenb caMmocTosTENEHON pabOTHI CTYIEHTa — OCMBICJICHHO U CAMOCTOSITEIILHO
paboTaTh cHavasa ¢ yueOHbIM MaTepUajIoM, 3aTeM ¢ HaydHOU nHpopMaluei, 3auo-
’KHUTh OCHOBBI CAMOOPTaHU3AIIMU U CAMOBOCIIUTAHUS C TEM, YTOOBI TPUBUTH YMEHUE
B JJAJIbHENIIIEM HETIPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHANBHYIO KBATH(DHUKAIHIO.

[TnanupoBaHue BpeMEHU Ha CaMOCTOATEIbHYIO paOOTy CTyIEHTaM JIy4Ile
OCYIIECTBIISITH HA BECh CEMECTP U MPEAYCMATPUBATh PETYJSIPHOE MOBTOPEHHE
npoiiieHHoro y4eOHOro MaTepuaia.

Jlnst Goiee yriayOJIeHHOTO U3y4eHHs] PEKOMEHAYETCS UCII0Ib30BaTh U3/AaHNU,


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

YKa3aHHBIC B CITUCKC I[OHOJ'IHHTCJIBHOﬁ JUTEPATYPHL.

Jiist paciiipeHus 3HAaHUE CACAyeT € HMCIIOJIb30BaTh CBEICHUS, MOJIYUCHHBIC
13 IHTepHEeT-UCTOYHUKOB Ha COOTBETCTBYIOIINX CATaX, a TAK)KE MPOBOIUTH IMTOMCK
B pa3JIMYHBIX CHCTEMaX, TaKuX kKak Yandex, Rambler, u monms3oBaThes cienuannsu-
pPOBaHHBIMU caiiTaMu, TakMMH Kak Www.anticor.ru, http://www.naukaran.ru,
http://www.maik.ru u apyruMu, peKOMEHOBaHHBIMH TIPEI0IaBaTeIeM Ha JICKIIN-
OHHBIX 3aHATHIX.

10. MeTozmquRne PEKOMEHIANUMA JIA NIpenoaaBaTe sl

[Ipu opranuzanuu y4eOHbIX 3aHITUN (JIEKIHI, CEMUHAPOB, TPAKTUYECKUX 3a-
HSTUH, TA0OPATOPHBIX, CAMOCTOSATENLHBIX U BBIITYCKHBIX Pa0OT, a TAK)KE KypCOBOTO
IPOEKTUPOBAHUS ) CIIEAYET UCIIOJIb30BaTh JIEMEHTHI HHTEPAKTUBHOTO O0yUEHHUS Ha
BCEX 3Tarax JJIsl BOBJIEUEHUS CTYJEHTOB B Ipolecc no3Hanus. [ns storo ueneco-
00pa3HO UCIOJIb30BaTh CIEIYIOUIUE (OPMBI:

— JIMaJoroBoe 0O0y4yeHHue, B XO0JI€ KOTOPOIO OCYLIECTBISIETCS B3aUMOJECH-
CTBHE MPETOJIaBaTeNs U CTY/ICHTA;

— MOJICIMPOBAHME, TO €CTh BOCIPOU3BEICHUE B YCIOBHUSIX OOy4YEHHUS IO
JTAHHOW JUCHHUIUIMHE MPOIECCOB, MPOUCXOSIINX B PEaIbHOCTH;

—  KOMIIbIOTEpHU3aIs 00y4eHUS JJIsl MHTEeHCU(UKAIIUUA U PACIIUPEHUS BO3-
MOKHOCTEH 00pa30BaTeIHLHOTO MPOIIECCa;

— HCTOJb30BAHUE CPEJICTB HATJISTHOCTH: CTEHJBI C KOMILJIEKTOM Y4eOHO-
METOIMYECKON JTUTEPaTyphl, IJIAKAThl M0 TeMaM, HaTypHbIE 00pa3iibl, MyJIbTUME-
JTUIHBIE CUCTEMBI, KAPTOTEKY Y4eOHBIX BUICOCTIAN0B U BU1€OUIBEMOB U JIP.


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

[Tpunoxenue 1

CtpykTypa U coJiep>KaHue TUCHUIUIUHBL "' DU3HKO-XUMHYEeCKHe MeTOAbl AHAJIN3a BelllecTBa' 10 HAMPaBJICHUIO TOJATOTOBKU

22.03.02 Metanayprus
[Tpoduib: "UHHOBaUMHU B MeTANLIYPruu'
(bakanaBpmar)
Ne Buabi yueOHol padoThl, BKJIIO- Buasbl camocTosiTenbHOM padoThI DopMbI
' Yyasi CaMOCTOSATEJbHYI0 padoT
n/n Paznen = S « yiop y CTYACHTOB 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
COZEpKaHUs ra30B, HEMETAJIN -
L | yeckux Brotrouenuit u MakKpo-
7 4 2 14

CTPYKTYpPhI Ha KAUYE€CTBO CTaJIH.
CrangapThl KayecTBa CTaJIH.
Cnato4yHbIil KOHTPOJIb, KPUTE-
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 COIEPKAHUS 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 Mexanuue-
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 ceprudpukanuu 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. kadeapoit 101, K.T.H. /Mynbrun A.B./




[Ipunoxenune 2
K paboueii mporpamMme

MUHUCTEPCTBO HAYKHW U BBICILIEI'O OBPA3OBAHUS POCCUICKOI ®EJIEPALTANU

OEJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXX/IEHWE BBICILIET'O
OBPA30OBAHNA

«MOCKOBCKHNH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

Hamnpasnenue noarorosku: 22.03.02 METAJIJIYPI'USA
OII (mpoduiip): « THHOBAUMH B METAJLIYPTrUM
®dopma 00yueHUs: OUHO-3a0YHAs
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

«PU3BUKO-XMMHYECKHEe METOAbI aHAJU3a BEIIEeCTBA)»

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



Tabmumna 1
NMOKA3ATENIb YPOBHA CPOPMUPOBAHHOCTU KOMMNETEHLUA



Ddusnko-xuMuUecKue METOAbI aHAJIHN3Aa BeIIECTBA

dI'OC BO 22.03.02 «MeTaLityprus»

B nponecce ocBoeHust JaHHOW AUCHUIUIMHBI CTYACHT (GOPMUPYET U JIEMOHCTPUPYET CIIEIYIOIINEe KOMIEeTeH MU

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus ®opma one- Crenenu ypoBHeii 0CBOeHHA
¢popmupoBanus HOYHOI'0 KOMIIeTeHIH i
NHIEKC | ®POPMYJIUPOBKA KOMIIeTeH Uil cpeacrBa**
OIIK-4 CnocoOHOCTh pemniaTh | 3HATh: JICKIIMS, CaMO- K, Ba3oBblii ypoBeHb:!
3a/1a4u — OCHOBHBIE TEXHOJIOTUYECKUE CTOSITENIbHAS pa- YO. — BIIa/I€€T 3HAHUSAMH OCHOBHBIX
npodeccuoHaIbHON IIPOLIECCHI, UCTIONb3YEMbIE B M€- 6ota, mabopa- TEXHOJIOTUYECKHUX IPOLECCOB, UC-
NeSITEIbHOCTH, TAJUTYpPTrUH U MaTepuaiooOpadoTKe; | TOPHBIC 3aHSATHS. II0JIb3YEMBIX B METAJULYPTHUHU U Ma-
MIPUMEHSISI METO/IbI TepuanooopaboTKe.
MOJIETTUPOBAHUS, yMeTh:
MaTEMaTH4ECKOIr 0 — HCIOJIB30BAaTh METOJIbI U TPUEMBI
aHanu3a, 1 3G(EKTUBHON KOPPEKIUH TeX- IoBBINIEHHBIN YPOBEHD!
€CTECTBEHHOHAY4YHbIE | HOJIOTHUI; —BJIaJICeT 3HAHUSIMU U YMEHUSIMHU
1 OOIIEHHKEHEPHbIE 1151 BBIOOpa ONTUMANIBHBIX U 0e3-
3HAHUS BJIA/IE€Th: OTIaCHBIX TEXHOJIOTMUYECKUX pelle-
— METOJIaMU OLIEHKH U KOPPEKLINH HUH IpU IPOU3BOJCTBE METAJLIYP-
1 BHEJPEHUS pallMOHAIbHbBIX MPU- TMYECKON MPOAYKLIHUH.
€MOB JUIsl TOBBIILIEHUS 3P PEKTUB-
HOCTH PalOThI
MK-1 Crnioco6HOCTh 3HATh: JIEKIINH, CAMO- ba3oBblil ypoBeHb:!
BBIOMPATH METO/IbI — CUCTEMbI aBTOMAaTUYECCKOT'O CTOSATENbHAS pa- — BJIa/I€€T TEOPETUUECKUMHU 3HAHU-
IUTAaHUPOBAHMS, YIPaBJICHUS ¥ PETYJTUPOBaHUS OC- | GoTa, Jabopa- MU B 00JIaCTH aBTOMaTHYECKOTO
NOJATOTOBKHU U HOBHBIX TCXHOJIOTHYCCKUX TIPOUCC- | TOPHBIC 3aHATHUS K, peryJimpoBaHusl TCXHOJOTMUCCKHUX
MIPOBEICHUS COB METAJTyprUH. YO. IIPOLIECCOB PUMEHUTENIBHO K Me-
HCCIIEIOBaHUM, yMeTh: TaJUypruueckoMy MpOU3BOJICTBY
HaOTIOIeHHIA, ucronb3oBath Metonsl ACY TII ToBbILIEHHBII YPOBEHD:
HCIBITAHUH, Jutst 3pPEKTHBHOI KOPPEKLIMH Me- —CIOCOOCH MPUMEHATh TEOPETHYC-
W3MEpPEHHI 1
MIPUMEHSTh UX Ha
IIPAKTHKE,
aHAJIN3MPOBATh,




oOpabaThIBaTh U
MPECTABIIATh
pe3ybTaThI

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




Hepeqem, OLHCHOYHBIX CPEACTB IO JUCHUILJINHE

IIpunoxenue A

Du3NKo-XuUMHYECKNE METOAbI AHAJIN3A BEIIIECTBA

HaumeHoBaHue
Ne Kpatkas xapakTepucTuka OlleHOYHOTO [IpencraBienue oneHoY-
OIICHOYHOT'O Cpeji-
oC CpeacTBa Horo cpenctBa B POC
CcTBa
CpencTBo KOHTPOJISl YCBOCHHS y4€OHOTO
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

Og!OpMJIeHI/Ie N OIMMUCAHUE ONCHOYHBIX CPE/ICTB

IK3aMEHAIIMOHHBIE ONJIEThI

l. Ha3HaquHe: I/ICHO.TIB?;YIOTCﬂ JJIA HpOBel[eHI/ISI HpOMG)KyTO‘-IHOfI arTecTaguu 1o JUCHUIIJIINHE
«DPU3UKO-XMMHYECKHE METOIBI aHAJIM3a BEIIECTBAY
2. B OmteT BKIIOYEHO ABA 3aMaHUS:
3aoanue 1. Boripoc a1 MPOBEPKH TEOPETUYCCKUX 3HAHUU B 00J1aCTH JAe(PEKTOCKOINU, METOIOB
KOHTPOJISL CTPYKTYPBI U CBOMCTB CTaJIN
3aoanue 2. Bonpoc 11 MpOBEPKH 3HAHUKN B 00JIACTH METPOJIOTHMH, KOHTPOJIS COJICPKaHUs ra30B
M HEMETAJUIMYECKHUX BKJIIOUYEHHH B CTAJIAX M CILIaBaX

3. KommiekT 3k3aMeHaIMOHHBIX OnjieToB BKItoYaeT 20 OUeToB (MpuiararoTcs).

4. PermamMeHT DK3aMeHa:
— BpeMs Ha MOJATOTOBKY TE3UCOB OTBETOB — J10 40 MuH;
— Cc1oco0 KOHTPOJIS: YCTHBIE OTBETHI.

5. llkana oueHuBaHUs:

«IK3aMeH» OLIEHUBAETCS 10 YETHIPEXYPOBHEBON CHUCTEME.

Onenka «OTJIMYHO» — €CIHM CTYJEHT IIYOOKO M MPOYHO OCBOMJ BECh MaTepUall MPOrpaMMBI
oOyueHus1, UCUYEpIbIBAIOIIE, MTOCIEI0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro u3jaraeT, He 3a-
TPYIHSETCS C OTBETOM IMPH U3MEHEHUU 3aJjaHusl, CBOOOIHO CIPABISAETCS C 3alad4aMH M TPaKTHUYECKUMU
3a/IaHUSIMU, TIPABHJIBHO 00OCHOBBIBAET IPUHSITHIC PEIICHUSI.

OueHka «X0pomio» — eciu CTYIEHT TBEPAO 3HAET NMPOrpPaMMHBIM Marepual, TPaMOTHO W IO
CYLIECTBY €r0 M3JaraeT, He JOIMYCKaeT CYIIECTBEHHbIX HETOUYHOCTEH B OTBETE Ha BOIPOC, BIAJEET HE-
00XOUMBIMUA YMEHUSMHU Y HABBIKAMH MPHU BBIOJHEHUU MPAKTUUECKUX 3aIaHUH.

OueHka «YAOBJIETBOPUTEIBHO» — €CIH CTYJEHT OCBOWJI TOJBKO OCHOBHOM Marepuan Ipo-
rpaMMBbl, HO HE 3HAET OTNEIBHBIX TE€M, JOIYCKAeT HETOUYHOCTH, HEJIOCTATOUYHO MPaBUIbHBIE (POPMYIIH-
POBKH, HApYyIIAET MOCIEA0BATENBHOCTh U3JIOKEHUSI TPOrPAMMHOTO MaTepHraia U UCHBITBHIBAET 3aTPy/.i-
HEHUSI B BBIMIOJTHEHUH TIPAKTHYCCKUX 3aJaHUMH.

Ouenka «HeynoBJIeTBOPUTENbHO» — €CIIU CTYJIECHT HE 3HAET 3HAYUTEIBHOM YacTHU MpPOTrpaMM-
HOTO MaTepHalia, JI0MyCKaeT Cephe3HbIe OMMUOKU, C OONBITUMU 3aTPYJAHCHUSIMHU BBITIOTHSET MpaKTHYe-
CKHUE 3aJJaHusl.

Kaxxnoe 3aanue 3K3aMeHaIlMOHHOTO OMIIeTa OLIEHUBAETCS OTAeNbHO. OOIIIell OlIeHKOH SBIsSETCS
cpelHee 3HaYeHHe, OKPYTIEHHOE J0 LEeJI0ro 3HaYeHHUs.



BaQI/IaHT IK3AMEHAINIMOHHOI'0 onjiera

MUHUCTEPCTBO HAVKH 1 BBICIIIETO OBPA3OBAHM S POCCUMCKOW ®EJIEPAITN
OEJJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YVUPEXXJIEHWE BBICHIEI'O
OBPA30BAHUA

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

dakynbTeT MaIIMHOCTPOCHUS, Kadenpa «MeTauryprus»
Jucunnnuna «OU3nKo-XUMHUUECKUE METOIbI aHAIN3a BEILIECTBa
OopasoBarensHas nporpamma 22.03.02 Meramnyprus

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

- «DPU3MKO-XUMHUYECKUE METOIBI aHanu3a Bemecrsay (OIIK-4, TTK-1)
HAaNMMCHOBAHHUEC [[I/ICI_[I/IHJ'IPIHBI)

OCHOBHBIE XapaKTEPUCTUKU KaYECTBA CTAJIH.

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

CrangapThl KauecTBa CTaJIH.

CrnatouHblii KOHTPOJIb, KpUTEPUU OpakoBKH MeTayionpoaykuuu. CepTudukanus MeTauionpo-
TYKIUH.

OT100p 1 NOAroTOBKA MPOO /AJIs1 KOHTPOJIBHBIX MCIIBITAHUM Ha CO/Iep/KaHHe I'a30B.

OnpeneneHue coaepKaHus ra3oB B CTAJIU U CIIABAX METOJOM BOCCTAHOBUTEIBHOIO IUIABICHUS
B BaKyyMe.

OKCTpakuys BOJOPOJA, a30Ta U KUCIOPOAA U3 PacILIaBICHHON aHAIU3UPYEMOM MPOObI B yCiI0-
BUSIX BaKyyMa.

Omnpenenenue cojepkaHusl Ta30B B CTAJIX U CIUIABAX METOAOM BOCCTAaHOBHUTEJIBHOIO IIABJICHUS
B IIOTOKE HHEPTHOI'O Ia3a.

DKCTpakKIys BOJOPOAA, a30Ta M KUCIOPOAA U3 aHAIM3UPYeMOro oopasia.

CoBpemeHHble TIPUOOPHI UX YCTPOMCTBO U NMPUMEHEHME ISl KOHTPOJIS COJEp)KaHus ra3oB B
CTaJIM U CILIaBax

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.

KOHTpOHL HEMETAINIMYSCKUX BKIFOUCHUI SJICKTPOXUMUYCCKUM, MCTaJ'IJ'IOFpa(l)I/I‘IeCKI/IM " 3JICK-
TPOHHOMUKPOCKOIMMICCKUM MECTOAAMHU

KoHTpoJIb MEXaHNYECKUX CBOMCTB CTAJIM U CILJIaBOB.

OnpeﬂeneHI/Ie MMpeaAcCIOB MPONMOPHHUOHAIBHOCTH, YIIPYTOCTH, TCKYYCCTH, ITIPOYHOCTU, OTHOCH-
TCJIBHOTO YIJIMHCHUSA, CYKCHUS, y,lIElpHOfI BA3KOCTH.

UcneiTanus cranu Ha TBEPAOCTH, YCTAJIOCTh, MOJI3YUYECTh U JJIMTCIbHYIO IIPOYHOCTD.
Hepazpymaroniyie MeTo1bl KOHTPOJISI MEXaHMYECKUX CBOWCTB CTaJIM U CIJIABOB.
Ceprudukanus npoaykuuu. CXembl B CUCTEMBI CepTUHUKALNUN TPOAYKIIUH.
[TpaBoBOE 0OecnieueHne cepTuGUKaAIUK MPOTYKIIHH.



Kpurepum oueHku:

[Ipy TekymemM KOHTpOJie 3HAHMH (KOJJIOKBHUYMbI, co0ecelOBAaHUA) CTYACHTA MO CUCTEME
«3ayeT» OLEHUBAIOTCS 3HAHUS U YMEHUS B YCTHBIX M MUCbMEHHBIX OTBETAaX CTYJICHTOB 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 y4eOHOM N1eATeNbHOCTH, JOTUYHOCTh U3JIOKEHUS MaTepuaia, BKitouas 0000LIIeHHs, BHIBO-
JbI (B COOTBETCTBUU C 33JJaHHBIM BOIIPOCOM), COOJIIOICHIE HOPM JIMTEPATYPHOU PEUH.

3aueT OLEHUBAETCH 110 IByXYPOBHEBOW CUCTEME.

«3a4TeH0» — BBINOJIHEHbl BCE BHUABI Y4eOHOH pabOThl, MPEIyCMOTPEHHbIE YY€OHBIM IIJIAHOM.
CTyneHT IeMOHCTPUPYET COOTBETCTBHUE 3HAHWMN, YMECHHIA, HABBIKOB MTPUBEJACHHBIM B TAOIUIIAX MOKa3a-
TeJel, onepupyeT NpuOOpPETeHHBIMU 3HAHUSMHU, YMEHUSIMHU, HaBBIKAMH, MPUMEHSIET UX B CHUTYyaIUsX
MOBBIIIEHHON CIOXKHOCTU. [Ipr 3TOM MOTYT OBITH JOMYIICHBl HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHATUTHYECKHUX OIepalusX, MepeHoce 3HaHUN U YMEHHI Ha HOBBIC, HECTaHAapTHbBIC
CUTYaIlNH.

«He 3a4TeH0» — HE BBINOJHEH OAMH WM 0ojee BUIOB yueOHOU paboThI, MPETyCMOTPEHHBIX
yaeOHbIM MIaHOM. CTYIEHT AEMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHWW, YMEHUH, HABBIKOB IPH-
BEJICHHBIM B TaONMUIIAX MOKa3aTeNeH, 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

«DPU3UKO-XMMHUYECKHE METOABI aHanm3a Beniectsay (OITK-4, ITK-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/a, a30Ta M KHCIOPOAa U3 aHAIM3HpyeMoro oOpasiia.

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

«PHU3UKO-XNMHYECKHE METOAbI AHAJIHU3A BENIECTBA»

1. leau u 3aga4uu JAUCHUILIMHBI

VYyebnas qucuuiinHa « PU3UKO-XMMHAYECKHE METO/Ibl aHAJIN3a BEILIECTBA» OT-
HOCHUTCSA K TUCIUIUIMHAM BapUaTUBHOM YacTH NUCUUIUIMH 10 BIOOPY yueOHOTO MiaHa
00pa3oBaTeNpHO MporpaMMel 0 HampasiieHUIO moArotoBku 22.03.02 «Meramryp-
TUSD).

B ykazaHHOM Kypce paccMaTpuBarOTCsl BONPOCHl ((OPMUPOBAHUS CIIUTKOB CTAJIbHOM
IIPOAYKIUU C LIEJIbI0 MUHUMU3ALUU HUX COJEPKAHUS ra30B U TBEPABIX BKIKOYECHUU.
N3y4aroTcsi OCHOBHBIE XapaKTEPUCTUKU KauecTBa CTaJId, pacCMaTpUBAIOTCs TpeOoBa-
HUS K CAATOYHOMY KOHTPOJIIO IPOAYKIMH U KpUTEPUU OPaKOBKH METaJUIONPOAYKIIUN
M0 COJEP>KAHMIO Ta30B, HEMETAINIMYECKUX BKIIFOUEHHI, MAKPOCTPYKTYpe U (HPU3UKO-
MEeXaHU4YeCKUM CBOMCTBaM. Cepbe3HOE BHUMAHUE YEISIETCS BOIPOcaM KOHTPOIIs (hu-
3UKO-XUMUYECKUX U MEXAHUYECKUX CBOMCTB IOTOBBIX M3JEIUM, a TAKXKE BOIPOCAM
CTaHAAPTU3ALUHU U CepTU(DHUKAINN METATIONPOTYKIUH.

2. MecTo nucumMiuiuabl B cTpykrype Ol

JlucrumimHa OTHOCUTCS K BAPMATUBHOM YaCTH TUCIUILIMH 1O BbIOOpPY 1ukia b.1.3.
Ee uzydyenue 6azupyercs Ha CIeAyIOMMX JUCIUILIMHAX: «MaTtepuanoBeaeHuey; «du-
3U4ecKasi XuMusi»; «MeTpoJiorusi, cTanaapTu3anus u ceptTudukanusy; «dPuzndeckue
CBOMCTBA TBEPJIBIX TE»; «3allUTa METAJJIOB OT KOppo3um». JluciumninHa odecrneuu-
BaCT U3yUYCHHUE CIEAYIOMUX TUCHUIUIUH: «O00pyA0BaHNE METALTYPTUUECKUX TTPOU3-
BOJICTBY»; «JKOJIOTHUS COBPEMEHHBIX METAJUIYPrHYE€CKUX MNPOM3BOJCTB». 3HAHUA M
MPAKTUYECKUE HABBIKHU, MOJYYEHHbIE M3 Kypca «MeToapl KOHTPOJIA U aHalii3a Be-
IIECTB», UCIMOJIB3YIOTCS MPU U3YYEHUH €CTECTBEHHO-HAYYHBIX IHUCIUIUINH, & TaKXKE
IIPU BBITIOJITHEHUU KYPCOBBIX M BBIMTYCKHBIX KBATM(UKAITMOHHBIX PadOoT.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHS TUCITUIINHBI
B pesynbrare nzydeHus: TUCUUILIAHBI «DU3UKO-XUMUYECKHUE METO/Ibl aHAIU3a Be-
1IECTBa» CTYACHTBI JIOJIKHBI

3HAThb:

— OCHOBHBIC TCXHOJIOI'MH IMOJYUYCHHNA CTAJIN U CIIJIABOB,

— CII0COOBI U MCTO/JIbI pa3JIMBKU MCTAJlJIa,

— XapaKTCPUCTHUKH Ka4YCCTBaA CTAJIN,

— CII0COOBI U MCTO/JIbl MUHHUMH3AIUU I'a30BbIX U TBEPAbIX BKJIIOUCHUI B CJIMTKAaXx,
— MCTOAbI KOHTPOJIA 3KCILNTYyaTallMOHHBIX CBOMCTB MCTAJUIOIIPOAYKIINH;



— CXEMbl M CHUCTEMBI CepTU(UKALMU MPOAYKLHUHU; IMPaBOBOEe oOecredyeHue
cepTudUKauy MPOIYKIIHH;
— CTPYKTYPY ¥ IEPCHEKTUBBI PA3BUTHUS METAJUTYPIrHYECKOTrO IPOU3BOICTBA;

yMeTh:

— OCYILIECTBIISITh OLICHKY KaueCTBa METAILIONPOAYKIIUH;

— KOHTPOJIMPOBATH MPOIECCHl 00pa30BaHus ra3000pa3HbIX U TBEP/bIX BKIIOUECHUN
B pacIuiaBe, yXyAIIAIONINX XapaKTEPUCTUKN KaueCcTBa METallla,

— BBIJICTIATH (DAKTOPBI, ONPEAEIISIONINe HHTEHCUBHOCTh 00pa30BaHUs HEMETAJIIN4e-
CKHX BKJIFOUEHHH B JKHUJIKOM METAJLIE;

— IIPOBOJUTH OLIEHKY KaueCcTBa METaslla, BHITUIABIISIEMOTO B CYIIECTBYIOIIUX U MTPO-
EKTUPYEMBIX arperarax.

BJaJleTh:

—METOJJaMH OLICHKH, KOPPEKIIMU U BHEAPEHUS COBPEMEHHBIX TEXHOJIOTHH IS T10-
BBITIIEHUS 3(P(HEKTUBHOCTH PaOOTHI METAILTYPTHUECKUX arperaTos;

— METOJIaMU OLICHKU TOYHOCTH U3MEPEHUHN COCTaBa U CBOKMCTB METajuIa sl yayd-
IICHUS Ka4e€CTBa METAJUIONPOAYKIIUH;

— METOJIaMH OLIEHKHU KadecTBa padbotel ACY TII.

4. O0beM IMCUMILIMHBI M BUABI Y4eOHOH padoThl

. [/ cem
Bua yueOHo# padoThI Beero 1acon

OO01mas TPyI0eMKOCTh 180 (53.e.) | 180 (53.e.)
AyauTOpHbBIE 3aHATHS (BCEro), 4ac 54 54

B Tom uncae:

Jlexnun 36 36
IpakTuyeckue 3aHATHS HeT HeT
JlaGopaTopHble 3aHATUSA 18 18
CamocrosiTesibHast padora 126 126
Kypcosasi padora HeT HeT
Kypcosoii mpoexr HeT HeT
Buja npome:kyTouHO# aTTecTAlIMU IK3aMeH




MUWHHCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUNCKON OEJEPALINI
OEJEPAJIBHOE T'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUMS
«MOCKOBCKHWH MNOJTUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTamryprus»
Jucnunnrza « DU3uKo-XUMHUYECKHEe METO/IbI aHAIN3a BELIECTBaY
Ob6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl «ITHHOBaIMK B METaITyprUm»

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

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

Yr1Bep:xaeno Ha 3aceqanuu kadeapsi 25.05.2021 r., mporokoa Ne 12-06

3aB. kadeapoit [ Ulynerun A.B. /

M MHUHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA30OBAHMS POCCUCKOI ®EEPALIN
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE BBICHIEI'O OBPA3OBAHI A

«MOCKOBCKHWH NOJIMTEXHUYECKHNH YHUBEPCUTET»(MOCKOBCKHAM MOJIUTEX)

dakynbTeT MAIMHOCTPOCHUSI, Kadeapa «MeTamryprusi»
Jucnuminza «@U3MKO-XUMHUYECKUE METOIbI AaHAIN3a BEILIECTBA»
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OIl «IHHOBaIIMM B METAJUTYPIHI»

Kypc 4, cemectp 7 .
9K3AMEHALIMWOHHBIU BUJIET Ne 2

1. Buusinue coaeprkaHusl ra3oB, HEMETAJIMYECKUX BKJIKYEHHUH U MAKPOCTPYKTYPbI HA KA4eCTBO

CTAJIbHON NPOAYKIUH.
2. Ceprupurxanus MeTAIONPOAYKIHH

YTBep:kaeHo Ha 3acexanuu kageapsi 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoit ynerun A.B. /




MUHHCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUMUCKOM OEJEPALINN
SOEJEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIIET'O OBPA3OBAHU
«MOCKOBCKHI IMTOJIMTEXHUYECKHI1 YHUBEPCHTET»
(MOCKOBCKM TMOJATEX)

daxynpTeT MaIIMHOCTPOCHHS, Kadeapa «MeTauryprus»
JucnumirHa «PU3UKO-XMMUYECKHE METO/IbI aHAIN3a BEIIECTBAY
Obpa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. OT6op 1 MOATOTOBKA NMPOO /151 KOHTPOJIbHBIX HCIILITAHUI HA COEPIKAHUE Fa30B
2. CranaapTbl KayecTBa CTAJIH.

YTBep:kaeno Ha 3acegannu kageapsi 29.05.2021r., mporokoa Ne 12-06

3aB. kadeapoit ynerun A.B. /

MUHHNUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKOM OEJIEPALINUN
OEJJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEXJIEHWE BBICHIEI'O OBPA3OBAHU A
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@daxynpTeT MaIMHOCTPOCHHUS, Kadeapa «MeTaayprus»
Jucunmnnmza « PU3MKO-XUMHYECKIE METO/IbI aHATN3a BELIECTBAY
Oo6pa3zoBarenbHas nporpamma 22.03.02 Meramryprust. OIl « ITHHOBaMY B METaJLTY PTHI»

Kypc 4, cemectp 7
3K3AMEHAHI/IOHHI)H71 BUWJIET Ne 4

1. Onpeuene}me CoACpPKAaHUA Ira3oB B CTAJIM M CIIJIaBaX M€TOJA0M BOCCTAHOBUTEC/IBHOI'O

IUIABJIEHUS B BaKyyme
2. CoBpeMeHHbIEe PUOOPHI UX YCTPOICTBO M NMPUMEHEHHUE I/ KOHTPOJIS CO/lep:KaHusl ra3oB B

CTAJIM M CIlJ1IaBax

YTBep:kaeHo Ha 3acexanuu kageapsi 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoii ynerun A.B. /




MUHHCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUMUCKOM OEJEPALINN
SOEJEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIIET'O OBPA3OBAHU
«MOCKOBCKHI TMMOJUTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

daxynpTeT MaIIMHOCTPOCHHS, Kadenpa «MeTamyprus»

JucnumirHa «PU3UKO-XMMUYECKHE METO/IbI aHAIN3a BEIIECTBAY

Obpa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Hemera/LiIn4ecKHe BKJIIOYEHHSA B CTAJU U CIIABAX.
2. OmnpenejieHue MeXaHN4YeCKUX CBOCTB CTAJIbHON NPOAYKIHHI

YTBep:kaeHo Ha 3acenanuu kageapst 29.05.2021r., nporoxoa Ne 12-06

3aB. Kadeapoii ynerun A.B. /

MUHHNCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUUCKOM DOEJAEPALINI
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICILEI'O OBPA3OBAHU S
«MOCKOBCKHUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbTeT MaIMHOCTPOCHUS, Kadeapa «MeTtauryprusi»

JucnumiHa «PU3UKO-XUMUYECKHE METO/IbI aHAJIN3a BEIIECTBAY

Ob6pa3zoBarenbHas nporpamma 22.03.02 Metamryprus. OIl «IlHHOBaIIMM B METAJUTYPIHI»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 6

1. Onpenenelme COACPKAHUA ra3oB B CTAJH M CIlJIaBaxX ME€TOA0M BOCCTAHOBHUTECJABHOIO IJIABJICHUSA B

MOTOKE HHEPTHOI'O ra3a.
2. Metoabl KOHTPOJIA HEMETANJINICCKUX BKJIIOUEHHH B CTAJM U CILIABAX M CIOCOOBLI MX

MUHUMU3auMu UcTOUYHUMKY 3arpsi3HeHM MeTaJlia

YTBep:kaeno Ha 3acenannu kadenpsi 29.05.2021r., nporokoa Ne 12-06

3aB. kadeapoii ynerun A.B. /



MUWHHCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUNCKON OEJEPALINI
OEJEPAJIBHOE T'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUMS
«MOCKOBCKHWH MNOJTUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT MaIIMHOCTPOCHUS, Kadenpa «MeTauryprusi»

Jucnunnrza « DU3uKo-XUMHUYECKHEe METO/IbI aHAIN3a BELIECTBaY

Ob6pazoBarensHas nporpamma 22.03.02 Metamtyprust. OIl «ITHHOBaIMK B METaITyprUm»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. Kak ocymecTBJIsSIeTCS KOHTPOJIb MeXaHUYECKUX CBOMCTB CTAJIU H CIJIABOB?
2. Omnpeneienne coepKaHus ra3oB B CTAJTU U CIJIABaX MeTO0M BOCCTAHOBHUTEJIHLHOIO IUIABJIEHHUS B

BaKyyMe.

YTBep:kaeHo Ha 3acenanuu kageapst 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoii Mynerun A.B. /

MUHHNUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKOM OEJIEPALINUN
OEJJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHWE BHICHIEI'O OBPA3OBAHU A
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MTOJIUTEX)

@daxynpTeT MaIMHOCTPOCHHUS, Kadeapa «MeTaayprus»

Jucunnnmza « PU3MKO-XUMHYECKHE METO/IbI aHATN3a BELIECTBAY

Oo6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OI1 « IHHOBaIuM B METaJLTYPTHI»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. DxkcTpakuusi BOAOPOIa, a30Ta M KHCJIOPOAA M3 PACILUIABJIEHHOWH aHAIM3HPYeMoOil MpodbI B
YCJOBHSIX BAKyyMa.

2. TIpaBoBoe ob0ecneueHue cepTuGUKANNH.

YTBep:kaeHo Ha 3acexanuu kageapsi 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoii ynerun A.B. /




MUHHCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUMUCKOM OEJEPALINN
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIHIETI'O OBPA3OBAHU
«MOCKOBCKHI TMMOJUTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKM TMOJATEX)

daxynpTeT MaIIMHOCTPOCHHS, Kadenpa «MeTamyprus»

JucnumirHa «PU3UKO-XMMUYECKHE METO/IbI aHAIN3a BEIIECTBAY

Obpa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OI1 «IHHOBaIuM B METAJUTYPTHI»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 9

1. MeToabl HCTIBITAHNUS CTAJIBLHBIX 00PA310B HA TBEPAOCTh, YCTAJIOCTh, MOJI3y4€eCTh.
2. MuUKpO- 1 MAKPOCTPYKTYpa CTAJIH.

YTBep:kaeHo Ha 3acenanuu kageapst 29.05.2021r., nporoxoa Ne 12-06

3aB. Kadeapoii ynerun A.B. /

MUHHNCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUUCKOM DOEJAEPALININ
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICILEI'O OBPA3OBAHU S
«MOCKOBCKHUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@daxynpTeT MalIMHOCTPOCHMS, Kadeapa «MeTamryprus»

III/ICL[I/IHJ'II/IHa «DPU3NKO-XUMHIECKHE METOAbI aHAJIN3a BEIICCTBAa»

Ob6pa3zoBarensHas nporpamma 22.03.02 Metamnyprus. OIl «/IHHOBaIIMM B METAJUTYpIHH»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 10

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

YTBep:kaeHo Ha 3aceqanuu kadgeapsni 29.05.2021r., mnporokoa Ne 12-06

3aB. kadeapoii Mynerun A.B. /




MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA3SOBAHMS POCCHUICKOI OEJEPALINN
SOEJEPAJIBHOE 'TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICILIET'O OBPA3OBAHU
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

daxynpTeT MaIIMHOCTPOCHHS, Kadenpa «MeTatyprus»
JucunmnirHa «PU3HKO-XUMHYECKHE METOABI aHAIM3a BEILECTBAY
Ob6pa3zoBarenbHas nporpamma 22.03.02 Metamryprus. Oll «/ITHHOBannuy B METaILTy PTHI»

Kypc 4, cemectp 7
3K3AMEHAIIMOHHBINA BUJIET Ne 11

1. Buusinue HeMeTA/LIMYECKHX BKIIUYEHHH HA KaYeCTBEHHbIE XapaKTCPUCTHKHU U3JeJUd U3 CTAJIN U
CIIJIaBOB.

2. OmpenejieHde  mpefeioB  NPONOPUMOHAJIBHOCTH, YIPYrOCTH, TeKy4YecTH, MPOYHOCTH,
OTHOCHTEJIbHOTO YIJMHEHUSs, CY’KEeHUsI, YIAPHOIl BA3KOCTH.

YT1Bep:kaeno Ha 3aceqanuu kadeapsi 29.05.2021r., mporokoa Ne 12-06

3aB. kadeapoit ynerun A.B. /

MUHHNUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKOM OEJEPAIINN
OEJJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEXJIEHWE BBICHIEI'O OBPA3OBAHU A
«MOCKOBCKHWH NOJIUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

@daxynpTeT MaIMHOCTPOCHUS, Kadeapa «MeTaayprus»
Jucnunnnza « DU3MKo-XUMHYECKHE METOBI aHAIIN3a BELIECTBAY
O6pazoBarensHas nporpamma 22.03.02 Meramnyprust. OIl « ITHHOBaIMy B METaITy prum»

Kypc 4, cemectp 7
3K3AMEHAHHOHHBIfI BUJIET Ne 12

1. Dxkcrpakuusi BOA0OPoaa, a30Ta M KHCJI0PO/IAa U3 aHAJIU3NPYEMOro odpasua
2. Kaaccupukanusi HeMeTaJUINYECKHUX BKIIOYEHHI, COMepPKAIMXCS B CTAJIH

YTBep:kaeno Ha 3acenannu kadenpsi 29.05.2021r., nporokosa Ne 12-06

3aB. kadeapoii Mynerun A.B. /



MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA3SOBAHMS POCCHUICKOI OEJEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIIEI'O OBPA3OBAHU
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

@akynpTeT MaIIMHOCTPOCHUS, Kadeapa «MeTamTyprusn»

JucrumirHa «PU3UKO-XUMHUYECKHE METOBI aHAIN3a BEIIECTBAY

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

3K3AMEHAIIMOHHBIN BUJIET Ne 13

1. OcHoBHbIE XapaKTEPHCTHKH Ka4eCTBa CTAJIN.

2. CnaTtoyHblii  KOHTPOJb, KpUTepuu  OpakoBku  Metauionpoaykuuu. Cepruduxauus
MeTALJIONPOAYKIIUH.

YT1Bep:kaeno Ha 3aceqanuu kadeapsi 29.05.2021r., mporokoa Ne 12-06

3aB. kadeapoit ynerun A.B. /

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPALIMN
®EJIEPAJILHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXXJIEHUE BBICIIEI'O OBPA3OBAHNS
«MOCKOBCKHU MOJUTEXHUYECKUHA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

dakynbTeT MaIIMHOCTPOCHUS, Kadeapa «MeTamuryprush»

JucrumirHa «PU3UKO-XUMHUYECKHE METOIbI aHAJIN3a BEIIECTBAY

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

3K3AMEHAIIMOHHBIN BUJIET Ne 14

1. KoHTpoub coepkaHMs ra3oB B CTAJISX H CILIABaX.
2. CraHaapTsl KavyecTBa CTAJIH.

YTBep:kaeHo Ha 3acexanuu kageapsi 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoit ynerun A.B. /




MUHHCTEPCTBO HAYKH U BBICILIET'O OBPA3SOBAHMS POCCHUICKOI OEJEPALINN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIIEI'O OBPA3OBAHU
«MOCKOBCKHUM NOJIUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

@akynpTeT MaIIMHOCTPOCHUS, Kadeapa «MeTamTyprusn»

JucrumirHa «PU3UKO-XUMHUYECKHE METOBI aHAIN3a BEIIECTBAY

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

3K3AMEHAIIMOHHBINA BUJIET Ne 15

1. Onpenesenue cogepKaHus ra3oB B CTAJIN M CIVIABAX METOI0M BOCCTAHOBHUTE/IbHOI'O IIJIABJICHHUS B
NOTOKE HHEPTHOI'O ra3a.
2. XapaKTepHCTHKH KayecTBa CTAJH.

YTBep:kaeHo Ha 3acenanuu kageapst 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoii ynerun A.B. /

MUHHNCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCUUCKOM DOEJAEPALININ
OEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICILEI'O OBPA3OBAHU S
«MOCKOBCKHUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

daxynpTeT MaIMHOCTPOCHHS, Kadenpa «MeTaryprusi»

JucunnirHa «OU3HKO-XUMHYECKHE METOBI aHAIM3a BEIECTBAY

Ob6pa3zoBarenbHas nporpamma 22.03.02 Metammyprus. OIl «IHHOBaIIMM B METAJUTYPIHI»
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 16
1. Buusinue cojep:KaHuUsl ra3oB, HEMETANJIMYECKUX BKJIYEHUA M MAKPOCTPYKTYPbl HA Ka4yecTBO

CTAJIBLHOM NPOAYKIUH.
2. CoBpeMeHHBbIE MPUOOPHI HX YCTPOHCTBO U MPUMEHEHHE VIS KOHTPOJISI CO/Iep KaHus ra30B B

CTaJI1 M CIlJIaBaXx.

YTBep:kaeHo Ha 3aceqanuu kadeapsi 29.05.2021r., mporokoa Ne 12-06

3aB. kadeapoii ynerun A.B. /




MUHUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHUS POCCUMCKOM ®EJEPALIN

OEJJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE
BBICIIIET'O OBPA30OBAHUA

«MOCKOBCKHMI
MNOJUTEXHUYECKHU

YHUBEPCUTET»(MOCKOBCKHM
ITOJIMTEX)

@DakynbTeT MAaIIMHOCTPOCHUS,

Kadeapa «MeTamryprus

JucnumumHa «OHU3uK0-XUMHUYECKHEe

METO/Ibl aHAJTM3a BEILIECTBA»

O6pazoBarenpHas nporpamma 22.03.02 Metamnyprus. OI1
«MHHOBanuu B MeTamutyprun»Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 17

1. MeTtoabl KOHTPOJIAA HEMETAVIMIECCKUX BKJIIOYEHMI B CTAJIM M CILJIaBax
2. HcnpITaHuA CTAJIH HA TBEPAOCTD, YCTAJIOCTD, IOJI3YYECTh U JJIUTECJIbHYIO
MMPO4YHOCTb

YTBep:KaeHo Ha 3aceqaHnu Kagenpsol 29.05.2021r., mporokoa Ne 12-06

3aB. xadeapoit [Mynerun A.B. /

MMUHHCTEPCTBO HAYKH U BBICIIIEI'O OBPA30OBAHUS POCCUNCKOM ®EEPALIMNA

OEIAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIHIET'O OBPA3OBAHUA

«MOCKOBCKHM
NOJUTEXHUYECKHUM

YHUBEPCUTET»(MOCKOBCKMUI1
MOJUTEX)

®DaxynabTEeT MATMHOCTPOEHHUS,

Kagenpa «Meramuryprusi»

Jucnuninza «PU3NK0-XUMHYECKHE

METO/IbI aHAJIN3a BELECTBA»

O6pazoBarensHas nporpamma 22.03.02 Metamtyprus. OIT
«VHHOBanmu B Metaiuryprun»Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 18

1. KoHTposabHbIe HCTIBITAHUS 00Pa310B CTAJIN HA CO/iep:KaHUe B HUX Fa30B.
2. OmnpenaesieHne MeXaHUYECKHX CBOIMCTB CTAJbHON MPOAYKIIUH.

YTBep:kaeHo Ha 3acexanun kageapsi 29.05.2021r., nporoxoa Ne 12-06

3aB. kadeapoit Iynerun A.B. /




MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHUS POCCUMCKOM ®EJEPALIN

OEJJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE
BBICIIIET'O OBPA30OBAHUA

«MOCKOBCKHUI
MNOJUTEXHUYECKHUN
YHUBEPCUTET»(MOCKOBCKHM
MOJIUTEX)

@DakynbTeT MAaIIMHOCTPOCHUS,

Kadeapa «MeTamryprus»

Jucnnnimza « PU3HKO-XUMHYECKHE

METO/IbI aHAJIN3a BEI[ECTBA»

Ob6pasoBarenpHas nporpamma 22.03.02 Metamryprus. OI1
«HHOBany B MeTammtyprum»Kypce 4, cemectp 7

3K3AMEHAIIMOHHBINA BUJIET Ne 19
1. Buabl HeMeTAJIMYECKUX BKJIIOYEHHUI M X BJIHsAHNE HA KaYeCTBEHHbIE
XapaKTepPUCTHKUMETAJLION3/1eHiA.

2. DKCTpakuus BOAOPOJAa, a30Ta M KHCJIOPOAA M3 PacIIaBJIeHHOM
aHAJIM3HPYyeMOil MPoObI BYCJI0BHSIX BAKyyMa.

YTBep:KaeHo Ha 3aceqannu Kagenpsol 29.05.2021r., nporokoa Ne 12-06

3aB. xadeapoit [Mynerun A.B. /






