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1. Ilesin ocBOeHHUSI JUCIUILIIMHBI

K 0CHOBHBIM HeasIM OCBOCHHS ITUCHUIUIMHBI «CHenuanbHble CTalyd U CIUIABbD»
CJIEyET OTHECTH:

- TIOJIydYeHHE 3HAHWM B OOJACTH CHEUMAIbHBIX CTajlel W CIUIaBOB, IIMPOKO
UCIIOJb3YEMBIX B MAIIMHOCTPOCHUHM, XHMHUYECKOW IPOMBIIUICHHOCTH, aBHa- H
PAaKETOCTPOCHUH, HWHCTPYMEHTAJIBHOM IMPOMBIIUIEHHOCTH M JIPYTUX  OTpacisix
HapOJHOTO XO3SMCTBA. 3aKpEIUICHWE 3HAHWUM, IOJYYEHHBIX IPH H3YyYEHUU KypCOB
«MarepuanoBenenue», «MexaHnuueckue U (U3MUYECKHME CBOWCTBA METAJLIOBY,
«Mertannyprudeckue TEXHOIOTMW», « TepMuueckas 00paboTka METaJIJIOB U CILIABOBY.

K oCcHOBHBIM 3a1a4yaM OCBOEHUS AUCHUIUIMHBI « CHIE[UAIbHBIE CTAIA U CILIABbD»
CJIey€eT OTHECTH:

- u3y4YeHHEe (PUBMKO-XMMHUYECKMX CBOWCTB PA3JIMYHBIX KJIACCOB M TPyIIl
JIETUPOBAaHHBIX (CHEIUANbHBIX) CTaJed M CIUIaBOB, YIPABJICHUE HX CBOMCTBaMU
MOCPEJICTBOM M3MEHEHUN XMMHYECKOT0 COCTaBa U PEKUMOB TEPMUYECKON 00paObOTKH C
LEbI0 CO3JJaHUsI KOHKYPEHTOCTIOCOOHOM METAIIIONPOAYKIIMH.

2. Mecto qucunmiuebl B ctpykrype OOII 6akanaBpuara

Juctnummaa «CrenuyanbHble CTadd M CIUIaBbDY OTHOCHUTCS K YHCIY Mpodeccro-
HAJIBHBIX yUEOHBIX AUCIUIUIMH K BapuatuBHOUW uyactu (b.1.2) oOpazoBarenbHOU mpo-
rpaMMbl OakajgaBpuaTa.

JucrunnHa «CrienuanbHbIe CTalu W CIUIAaBbD) B3aMMOCBSI3aHA JIOTHYECKU CO
cineayromumu gucuuminHamu OOIT:

B 6azo60ii vacmu yuxna obszamenvuvix oucyunaun (b.1.1):

- Ousuka,;

- XuMus;

- ConpoTHUBJIEHNE MATEPHUAIIOB;

- MarepuanoBeacHue.

B sapuamuenoii wacmu yuxna o6szamenvruvix oucyuniun (b.1.2):

- Ou3nyecKas XUMHUsl.

3. Ilepeyenb MIAHNPYEMBIX Pe3yJIbTATOB 00yYeHUs M0 TUCHUIJIMHE
(MOyJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJibTaTaMH
OCBOCHHSI 00pa3oBaTeIbHOH NPOrpaMMbl

B pe3ynbraTe 0CBOEHMS TUCHUIUIMHBI (MOAYISL) y 00ydaromuxcsi GopMuUpyoTcs
CJIEIyIOIME KOMIIETEHUMU W JOJDKHBI OBITh JTOCTUTHYTHI CIEAYIOIIME PEe3yJIbTaThl
oOyueHus Kak 3Tan (pOpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIUH:



B pesyabTarte ocBo-
eHusi 00pa3oBa-

Kox xomme- . IlepeyeHb MIAHUPYEMBbIX pe3yJibTa-
TeJbHOU NMporpam-
TeHIHH . TOB 00y4eHUs MO JUCHUIJINHE

MbI 00y4aKIuiica
JMO0JIZKEeH 00,1a1aTh

IK-2 VMCHIEM CBSI3BIBATE — 3HAeT: OCHOBBI HCTOpHH, (¢uiIocopum,

N — MaTeMaTHKH, PU3NKH, XUMHH, I/IHv(l)OpMaHI/IOHHO:

TIPOLIECCHI 1 06’LCKTLI KOMMYHI/IKaIII/IOI{HBIX TCXHOJIOTUHU, WHXCHCPHOU

METAILTYPrHIECKOTO 1 KOMITBIOTEPHOH TpauKu

MPOM3BOCTBA CO — YMEET: pewmars CTaHJapPTHEIE

CBOHCTBAME MeTaITa, npodeccroHanbHBIE 33a4dl C TPHUMEHEHHEM

CBIPBSI M PACXOIHBIX CCTCCTPGHHOHayLIHBIX n O6IlI€I/IH)K€HCpHBIX

MATEpPUATIOB, 3HaHWH, METOJOB MAaTeMaTH4ecKOro aHaiu3a |

MOJICTTHPOBAHHS

—  HWMeeT  HaBBIKM:  pemiat  3a/auy

po(heCCHOHATTLHOM JEATSIIbHOCTH, MPUMCHSIS

METOJbl MOJETHPOBAHMSA, MAaTEeMaTHYECKOTO

aHaJIn3a, CCTCCTBCHHOHAYYHBIC H

OOIIEMHKEHEPHBIC 3HAHUS
OTTK-1 Criocoben permath — 3HA€T: OCHOBBI HCTOPUH, (unocopum,

3a7a41
npohecCuoHaTBHOU
JIEATEIILHOCTH,
HPUMEHSISI METOTbI
MOJICTTUPOBAHHUS,
MaTeMaTHYCCKOrO
aHaju3a,
€CTECTBCHHOHAYYHBIC U
00IIenHKEHEPHBIC
3HAHUS

MaTeMaTHKH, PU3UKH, XUMUHU, HTHPOPMAITHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, HHKEHEPHOU
1 KOMIIBIOTEPHOU rpaduku

— YMEET: peniaTh CTaHIapTHbIE
npodecCHoHaTbHBIC 33/Ia4H ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIICHHKEHEPHBIX
3HAHUM, METOJ0B MaTEeMATUUYECKOTO aHaJIu3a 1
MOJICTTUPOBAHUS

— MMEET HABBIKU: pellIaTh 3a1a4u
MpoeCCHOHATTBEHOMN JACATEIHPHOCTH, TPUMEHSIS
METO/IbI MOACIMPOBAHUS, MATEMATUUECKOTO
AHaJIM3a, €CTECTBEHHOHAYYHBIE U
0OIICMH)KEHEPHBIE 3HAHUS

Oo01mas TPYAOEMKOCTb JUCHMIIIMHBI COCTABIISICT 4 3a4CTHBIC CAUHUIIBI, T.C. 144
aKaJIeMUYECKHUX YacOB (M3 HUX ayJUTOPHbBIC 3aHATHS — 44 4acoB, 100 4ACOB — CAMOCTOSI-

TeJIbHas paboTa CTyJACHTOB).

Ha geTBepTOoM Kypce B 8 ceMecTpe BBIACIAIOTCS 36 4aCOB HA ayAUTOPHYIO PaboTy
CTYJICHTOB: JICKIIMH — 18 4acOB, CEMHUHAPLI U NPAKTUUYCCKUEC 3aHIATHUS — 26 4aCOB; CaMoO-
cTodTeNbHasg padora — 100 4dacoB. [IpoBeneHune na0OpPAaTOPHBIX 3aHATUH Y4E€OHBIM

4. CTpyKTYypa U cofepKaHue TUCHUILINHBI

IUIAHOM HE TpeTycMOTpeHo. PopMa KOHTPOJIS - IK3aMeH.

Cmpykmypa u CanprC‘aHl/le auctjul’lﬂqul «Cneuuajleble cmaiu u Ccniaaesvly no Cpokam u eu-

dam pabomul ompadicervl 8 Ilpunoscenuu 1.

Conep:xanue pa3aejaoB AU CHUTIIAHBI



OOwiee BiIMsIHUE JIETHPYIOLIMX 3JIEMEHTOB HA KPUTHYECKHE TOYKH U CTPYKTYPY
JIeTMPOBAHHBIX CTaJIeil.
BnusiHue nerupyronmx 3J1€MEHTOB Ha KPUTUYECKHE TOYKH JIESTUPOBAHHBIX CTaJIel
U UX CTPYKTYPHOE COCTOSIHHME. Y AENIbHOE BIMSHUE 3JIEMEHTOB HAa MEXaHUYECKHUE CBOM-
CTBa.

Yoenvnoe enusnue Jecupyrowmux 2J1emMeHnose Had MexaHudecKkue ceoticmea. Kowm-
NJIEKCHO-J1€CUPOBAHHbIE 6BICOKONPOYHbIE CMAIU.

Kuacenl jgerupoBannbix crajieil. JIuarpamma Illedduepa. KoncTrpykuuoHHbie
JIETHPOBAaHHBbIE CTAJIM.
CtpykTypHbIe Kiacchl JierupoBaHHbIX craned. Juarpamma Illeddnepa. Kon-
CTPYKLIIMOHHBIE JierupoBaHHble cTann. CocTas, cBolicTBa. KOHCTpYKIMOHHBIE JIETHPO-
BaHHBbIE cTanu. TepMuueckas oOpaboTKa.

Juacpamma lleghghrepa u cmpyxmypHuvle Kiaccol 1€2Uupo8arnHbIX CMAEU.

HNucTpyMeHTA/IbHbIE HU3KO- CPeHe- H BBICOKOJIETHPOBAHHbIE CTAJIH.
HMHCTpyMEHTANIbHBIE HU3KOJIETUPOBAHHBIE, CPEIHEIEIMPOBAHHbIE, BEICOKOJIETUPO-
BaHHble cTanu. CocTaB, TepMHUUYecKas oOpabOTKa, CBOWCTBA MHCTPYMEHTAJIbHBIX CTa-
ner. BropuyHnas TBEpIOCTh BBICOKOJIETUPOBAHHBIX CTAJIEH.

BmOPU’-lHCl}Z I’}’IGGPOOCWZb 6blICOKOJIECUPOBAHHBIX UHCMIPYMERMATIbHbIX cmaiei.

HIapuKONOAIMUNHNKOBbIE CTAJN PA3JIUYHOI0 HA3HAYEHUS.
HIapuKOTMOAMIMITHUKOBBIE CTAIA Pa3IMIHOrO HazHadeHws. CocTaB, TepMHUYECKas
00paboTKa, CBOWCTBA MAPUKOIOAITUITHUKOBBIX CTAJICH.

Ocobennocmu mepmuyeckou 0o6pabomKu WapuKonoOWUNHUKO8bIX cmanei (ymse-
yarowull omicue, 3aKaika, 0opadbomrka Xo1000M, C8ePXHUIKULL OMNYCK).

BricTpopexymue cTanu, MX COCTAaB U TePpMHUUYECKas 00padoTKa.
beicTpopexyiye cTaii HOPMAJIBHOW MPOU3BOAUTEIBHOCTH, UX COCTaB, CBOMCTBA
U TepMuyeckas o0paboTka. BeicTpopexyliye craau MOBBIIIEHHOW MPOU3BOAUTENIHLHO-
CTH, UX COCTaB CBOMCTBAa M TepMUUecKas 00paboTKa. beICTpopexyliue craam 3KOHOM-
HO-JICTUPOBAHHbBIC, UX COCTaB CBOMCTBA U TepMUUECKass 00paboTKa.

Peosicumvr mepmuuecxoii oopabomxu 6vicmpopedicywux cmanei. Kapouonas neoo-
HOPOOHOCMb OBICIMPOPENCYUWUX CIATIEl U CHOCOObL ee CHUNCEHUSL.

Koppo3uonHocToiikue (HepkaBerwIinune) cTajam.
Koppo3uoHnHocTolikie (HepKaBerolue) CTall; UX COCTaB, CTPYKTypa, TepMUYECKast
00paboTKa, CBOWCTBA.

Meorckpucmaniumuas Koppo3ust HepIHCABEIOWUX XPOMUCMBIX CIaell U Cnocoovl ee
YCmpaueHusl.



7KaponpouHble cTaJIu U CILUIABHI (COCTAaB, TepMUYecKasi 00pad0TKa, CBOMCTBA).
XKapomnpounsie cranu u cruabsl. CocTaB, CTpyKTypa. Tepmudeckass o0paboTka u
CBOMCTBA JKapOMPOYHBIX CILIABOB.

Jucnepcuonnoe meepoenue xHraponpounvix cmanell U CHIA808 HA HUKENb-XPOMOBOLL
ocHose. OcobeHnocmu mepmuieckou 0opabomku.

KOMHO?:HIIPIOHHI)IC MaTepuaJibl 1 METAVIOKEPAMHUYICCKHE TBEPAbIC CILIABLI.
KOMHOSI/IHI/IOHHHC MaTCcpUuaJibl. MeTaHHOKCpaMquCKHG TBCPAbIC CITJIABBI.

Dusuko-mexanuieckoe c8oUCmaed KOMNO3UYUOHHBLX Mamepualos.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

MeTtonrka npenojaBaHus JUCUUIIIMHBL «CrienuaabHble CTalI U CIUIABb» U pea-
JU3alys KOMIETEHTHOCTHOTO MOJIX0/1a B U3JIOXKEHUU W BOCIIPUATUN MPELYCMaTPUBAET
IIPU U3JI0’)KEHUM OCHOBHBIX PAa3/I€NIOB HApsAY C JEKIUSAMH UCIOJIB30BAHUE MATEPUAIIOB,
paccMaTpUBAEMbIX Ha MPAKTUYECKUX 3aHATHSIX.

Meroauka NpoBENEHUs IMPAKTUYECKUX 3aHATHM BKJIIOYAET aHAJIW3 IPOU3BOJI-
CTBEHHBIX OIIMOOK PA3JIMYHOIO XapakTepa, BKIOYas pa3pabOTKy MEPOIPUSTUH,
CIOCO0- CTBYIOIIMX IMOBBIINICHUIO KaYeCTBa MeTalljla U3/IeJIi pa3IMuHOTO Ha3HAYEHUSI.
[Ipy »TOM wacTh MaTepualia MEepeJacTCs Ha CaMOCTOSATEIbHYIO MPOPadOTKy C
YKa3aHUEM OCHOBHBIX JIMTEPATYPHBIX HCTOYHUKOB 10 pacCMaTPUBAEMbIM BOIIPOCAM.

Jlist peanu3anyst KOMIETEHTHOCTHOTO MTOJIX0/1a B U3JI0KEHUU U BOCIIPHUSTHU
peayCcMaTpUBaET UCIOIb30BaHHUE CIAEAYIONIMX aKTUBHBIX M MHTEPAKTUBHBIX (POPM Mpo-
BEJICHUS I'PYNIOBBIX, HHIUBUIyAJIbHBIX, 8y AUTOPHBIX 3aHATHI B COUYETAHUU C BHEAYIH-
TOPHOM paboTOH ¢ 1ENbI0 POPMUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB
00y4Yaromuxcs:

- IOATOTOBKA, MPEJCTABICHUE U 00CYXACHHE UHIMBUTyJIbHBIX 3a/IaHUI Ha

IIpaKTUYe- CKUX 3aHATHUSAX;

- IUCKyCCHs — JUCKYCCUOHHAs M0Jjaya MaTeprasna U 00CyKICHUN;

- KOMaH/IHasi paboTa — MOCTAHOBKA KOHKPETHBIX 33JIaHUN U OpraHU3alIMs

IPYNIOBBIX 00CYXACHUI X PEIICHUI;

- nogroroButenbHas CPC- paboTa cTyJJeHTOB C JIEKIIMOHHBIM MaTepHalioM, TTOUCK U 00-
30p JIUTEPaTypPhl U AJIECKTPOHHBIX HICTOYHUKOB HHPOPMAIIUK;

-UHIUBUYyaJIbHOE 00y4YeHHEe —TIOATr0TOBKA K 9K3aMEHY.

VYaenbHbI BeC 3aHATUN, MPOBOJUMBIX B WHTEPAKTUBHBIX (opMax, OmpeneieH
TJIaBHOW I1€TTbI0 00pa30BaTEIHbHOM MPOTPAMMBI, OCOOEHHOCThIO KOHTHHTEHTa 00ydaro-
HIMXCS U COJAEpPNKAHUEM AUCHUIUIMHBI «CrenuanbHble CTaad W CILIABbD) B LEJIOM 11O
qucuuIuinHe coctaBisieT 50% ayIUTOPHBIX 3aHATUM; 3aHATUS JIEKIIMOHHOIO THIA CO-
ctaBistoT 50 % oT o0beMa ayTUTOPHBIX 3aHATHM.

6. OneHo4HbIE CpeACTBA AJIA TEKYLIEro KOHTPOJIA
yCIeBaeMOCTH, POMEKYTOYHOM aTTeCTAlMH [0 UTOraM
OCBOCHMSI TUCHUIIIMHBI



U y4eOHO-MeToAuYecKoe odecneyeHne caMoCTOSITeIbHOM padoThl CTYACHTOB

B nponecce 00ydueHHs MCHONB3YIOTCS CIEAYIONIME OLEHOYHbIE (POPMBI CaMOCTOSI-
TENbHON pabOThI CTYAEHTOB, OLIECHOYHBIE CPEJCTBA TEKYILLEr0 KOHTPOJIS yCIIEBAEMOCTH
Y IPOMEKYTOUYHBIX aTTECTaLlUN:

— IpPOBEpKa MPABUIBHOCTH BBINOJHEHUS PACUYE€TOB HA MPAKTHUECKHUX 3aHATHAX
Y C IOMOUIBbIO TECTUPOBAHMUS;

— MOATrOTOBKA K MPOMEXYTOYHOM aTTeCTallUU: K3aMEH.

OueHoYHbIE CPENICTBA TEKYLIErO0 KOHTPOJISL YCIIEBAEMOCTH BKJIHOYAIOT KOHTPOJIb-
HBIE€ BOIIPOCHI JUIsl KOHTPOJISI OCBOEHUS 00YYaOIUMHUCS Pa3/ieoB AUCIUIUIUHBI.

Obpasyvl 9K3aMEeHAYUOHHO20 Ounlema, KOHMpPOJIbHbIE BONPOCHL OJisl NPOBEOeHUs
meKyue20 KOHmpOoJisl ycnegaemocmu, npugedensvl 8 Ilpunoscenuu 2.

6.1. ®oH/1 O1IEHOYHBIX CPEJICTB /ISl MPOBEIeHUS MPOMEKYTOUHOI aTTeCTAIMU
00y4arIuxcs no JUCUMUILIMHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX (GOPMHUPOBAHUS
B Ipolecce 0CBOeHHUs1 00pa30BaTeIbHOM MPOrpaMMbI

B pesynbrare oCBOCHUS! TUCHMIUIUHBI (MOYJIsl) GOPMUPYETCS CIETYIOIIas KOM-
METCHUHS:

Kon B pesyabTate ocBoeHus1 00pa3oBaTebHON MPOrpaMMbI
KOMIIeTeHIINHU o0yuarouuiicst 10JKeH 00,1a1aTh
MnK-2 YMeHreM CBSA3BIBAaTh TEXHOJOTHYECKHE MMpOoNUCCChl U 0O0BEKTEI MCTAJUTYPTUYCCKOIr0

IMpOU3BOACTBA CO CBOMCTBaMH MCTaJlJIa, ChIPbS U PACXOAHBIX MATCPHAJIOB.

Croco0HOCTRIO pemiath 3aJa4u MPOPECCHOHATBHON ICSITEILHOCTH, MPUMCHSS
OIIK-1 METOJbl MOJEIUPOBAHUS, MAaTEMaTHYECKOTO aHajin3a, €CTECTBEHHOHAYYHBIE U
OOLIeMHKEHEPHbIE 3HAHUS

B mpouecce ocBoeHus: 00pa3oBaTeabHONW MPOrpaMMBbl JTaHHBIE KOMIIETEHIIUH, B
TOM YHCJI€ UX OTACNbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MO3TAMHO B XOJE€ OCBOCHUS
OOyYarOIIMMUCS AUCHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YUYEOHBIM IJIAHOM
U KaJIeHJapHbIM I'paprKoM y4eOHOro npouecca.

6.1.2. Onucanue nokasarejieil U KpuTepHeB OLCHUBAHUA KOMIIETCHLIMH,
(popmMupyemoii 10 UTOramM OCBOEHUS TN CHUILUIHHBI (MOIYJIs),
ONMCAaHMe KA OLeHUBAHMS

[TokazaTenem olleHUBaHUSI KOMIIETCHIIMM HA Pa3IMYHBIX dTanax ee GopMupoBa-
HUS SIBJISIETCS. TOCTHDKEHHE OOYYArONIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHsI TIO
JUCHUILIMHE (MOYJIIO).



IIK-2: YMeHue cBSI3bIBaTh TEXHOJOTHUECKHE TPOIECCHl M O0BEKTHI METALTYPTHIECKOTO
MIPOU3BOJICTBA CO CBOMCTBAMHU METAJLNIA, ChIPbsI M PACXOJIHBIX MATEpUAJIOB.

Kputepun ounennBanuns

IToka3arein
2 3 4 5
3HATH: Obyuatomuiics neMoH- | OOyuarommiics gemMoHCcTpu- | OOydaromuiics neMoH- | OOydarommuiics
- XapakTep BIWSHUS CTPHUPYET MOJHOE OT- pYeT HemoJIHOe COOTBET- CTPHUPYET YaCTHIHOE JIEMOHCTPUPYET

JICTUPYIOIIHX (CICHH-
aJbHBIX) JICMEHTOB Ha
CTPYKTYPHOE COCTOSI-
HUE U QU3HKO-
XUMHUYECKUE CBOHCTBA
craJen;

- CTPYKTYpY H TIepCIeK-

CYTCTBHE WJIM HElOCTa-
TOYHOE COOTBETCTBUE
CIEeIyIOIUX 3HAHU:
Xapaxmep 81uaAHUs
Jle2UpVIouUX d1emMeH-
M08 HA COCMOAHUE U

122M3MKO-XMMMH€CKLI€

CTBHE CJICAYIOLINX 3HAHUIM:
Xapakmep 6IUAHUSA Ne2Upy-
IOUUX _DTIEMEHIN06 HA COCHIO-

AHUe u §Z§M3MKO-)CMMM‘I€CKM€

ceolicmea cmaneu. Jlomyc-
KAaIOTCsI 3HAYUTEIIbHBIE
OLINOKH, MPOSBIISIETCS HEJO-

COOTBETCTBHUE CIICAYIO-
111070,4 3HAHUK: Xapakmep

GAUAHUA JIeSUPVIOUUX
QJleMeHmo8 HA CoCnos-

Hue u §Z§M3MKO-

Xumuieckue ceolcmea
cmarneti, HO IOTyCKa-

IIOJTHOC COOTBET-
CTBUE CIICAYIOIIUM
3HAHUAM: Xapak-
mep 6IAUAHUA JlecU-
PYIOWUX DIEMEH~
moe Ha cocmosAnue

u gg§u3ui<o-

THUBBI Pa3BUTHS METal-
JIypPTHYIECKOTO MPOU3-
BOJICTBA;

ceolicmea cmareu

CTAaTOYHOCTb 3HAHHIA, 110
psmy mokasareneii, o0y4a-
IOIIUICS UCTIBITHIBACT 3HA-
YHUTEBHBIC 3aTPYIHCHUS
IIPY ONIEPUPOBAHUHU 3HAHMS-
MH IPH UX NEPeHoCce Ha
HOBBIE CUTYalUH.

FOTCS HE3HAUNTEIbHEIE
OIIMOKH, HETOYHOCTH,
3aTpyJHCHHS MIPH aHa-
JUTHYECKUX OTepalu-
AX.

Xumuyeckue ceoti-
cmea cmaret,
CBOOOTHO orepu-
pyer npuobpe-
TCHHbBIMU 3HAHUA-
MH.

yMeThb:
- OCYILECTBIIATH BBIOOD
JIETUPOBAHHBIX CTajel ¢
Y4ETOM YCIIOBHH JKC-
IUTyaTaluy U3IeIui
(uHCTpYMEHTa, NeTanei
MAIlUH U JIp.) U TIpeib-
SBIISIEMBIX TPEOOBAHMUIT
0 TBEPIOCTH, U3HOCO-
CTOMKOCTH, XUMHUUE-
CKOHM YCTOWYMBOCTH,
KapONPOUYHOCTH U T.J;

- OLICHUBATh TCXHUYC-
CKOE COCTOSIHHE M aHa-
JIM3MPOBATH YCIIOBUS U
pexuMbI paboTHI Me-
TaJUTyprUYECKUX Ma-
IIMH U arperaTos;

OO0yuaromuiics He yme-
€T WM B HEJI0CTaTOu-
HOH CTENeHU yMeeT -

ocyuecmeislimsd 8bl6OQ
JecupoBaHHbLX cmaneul
c yuemom EC/IOBMLZ 9KC-

niryamayuy uz0enut

OO0yyaromuiics JeMOHCTPH-
PYET HEIOJIHOE COOTBET-
CTBUE YMEHUH ocyiyecme-
JAMb 86100 Ne2UPOEAHHBIX
cmaneii ¢ y4emom ycuosuu

DKCHILyamayuu u30eiutl.
JlomyckaroTcst 3HauUnTENb-

HBIC OLUHGKI/I, IPOSABIACTCA
HEJI0OCTaTOYHOCTb YMEHHH,
II0 psijly HoKa3arenei, o0y-
YAIOLIUICS UCTIBITHIBACT
3HAYUTEINIBHBIC 3aTPyJHCHUS
[IPH ONIEPUPOBAHUN YMEHHU-
MM IIPU UX NIEPEHOCE Ha
HOBBIC CUTYaIIUH.

OO0yuaromuiics: eMOH-
CTPHUPYET YaCTUIHOE
COOTBETCTBHE YMEHUIA,

ocyuecmeislimsd 8bl6OQ
JecUupoOBaHHbLX cmaneul
cyuemom EC/IOBMLZ 9KC-

nryamayuy u30enutl.
YMeHus 0CBO€HBI, HO

JIOITyCKAarOTCsl HE3HAYHU-
TeNbHBIC OIINOKY, He-
TOYHOCTH, 3aTPYTHEHUS
MIPU aHATUTHIECKUX
ofepanusx, nepeHoce
YMEHUI Ha HOBbIE, He-
CTaHJapTHBIE CUTYa-
LHUH.

OObyuarommuiics
JIEMOHCTPUPYET
MOJIHOE COOTBET-
CTBHE yMEHUH
ocyulecmenisims
8b100p Ne2uposan-
HbIX cmainel ¢
Vuemom ycioeuil

aKCHIYamayuu
uzoenuii. CBo0OOI-

HO OHepUpyeT
MPUOOPETEHHBIMH
YMEHUSAMH, TTPU-
MCHICT UX B CUTY-
aIMsX TOBBIIICH-
HOM CII0XHOCTH.

BJIAJ€Th!
- METOZMKOI BEIOOpa
PaLMOHAIBEHOTO
Hanboee IKOHOMUYHO-
IO B YCJIOBUSIX KOH-
KPETHOTO TIPOU3BO/I-
crBa (3aBoja, exa,
OTJICNICHHUS U T.]I.) CIIO-
coba mpou3BoO/ICTBA
BBICOKOKa4ECTBEHHBIX
noryadpukaToB n
W3/IeNHi U3 JIETUPOBaH-
HBIX (CHEUAIBHbIX)
CTallei;

- BOIIPOCAMH CTaJleTia-
BHJIBHOTO TIPOU3BO/I-
CTBa U OCOOCHHOCTSMHU
HOquCHI/Iﬂ CTaJI1 B
KOHBEPTOpax, MapTe-
HOBCKHX I€4aX M I1eyax
JCIL

OO0yuaromuiicst He Bi1a-
JIEET WM B HEJOCTA-
TOYHOM CTEIIEHU Bjajie-
€T MemoouKou 8b160pa
DAUUOHATILHO20 U
Haubonee IKOHOMUUHO-
20 8 YCI0BUSAX KOH-
KDEemHo20 npouse00-
cmea (3a6800a, yexa
omoenenus u m.o.)

cnocoba npoussoocmea
BbICOKOKAYECINEEHHbIX

nonygabpuxamos u
usOenull u3 1ecuposan-
HbIX (CHeyuanbhblx)

cmaneu

OO0yu4aromuiics Biageer

MemoouKoll 8b100pa payuo-
HANbHO20 U HAUOOREe KO-

HOMUYHO20 8 YCINOBUAX KOH-

KDeniHo20 npou3eoocmed
(3as800a, yexa, omoenenus u
m.o.) cnocoba npouseoo-

Ccmed 6blCOKOKA4eCmeEeeHHblX

nox

abpuxamos u uzoenutl

U3 IecUPOBAHKbBIX (Cneyu-
AbHbIX) cmanet,

B HEIMOJIHOM 00BeMe, JIOIyC-
KaloTCs 3HAYUTEIIbHEIE
OIIUOKH, IPOSBIIACTCS HEI0-
CTaTOYHOCTE BIIJEHUS
HaBBIKAMH 10 PSILY TTOKa3a-
tenel, Obyyaromuiics uc-
NBITBIBACT 3HAYNUTCIIbBHBIC
3aTPYAHEHUS TIPU IIPUMEHE-
HUM HAaBBIKOB B HOBBIX CHTY-
alusX.

Oo0yuaromuiicst 4a-
CTHUYHO BIIAZIEET MeMO-
OQuKo1l 8b100pa payuo-
HAIbHO20 U Hauboree
DKOHOMUYHO20 8 YC0-
BUSX KOHKDENHO20
npoussodcmea (3ago0a,

uexa, omoenenus u
m.0.) cnocoba npous-

800CMBA BbICOKOKAYE-
cmeennblx nonyghabpu-
Kamoe u uz0enuil u3
Jle2UposanHbLx (cneyu-
AlbHbIX) cmaneu

, HABBIKK OCBOEHEI, HO
JIOTTYCKAIOTCS HE3HAYH-
TeNbHBIE OIIMOKH, He-
TOYHOCTH, 3aTPyAHEHHUS
l'lpl/l AHAJTIUTUYECCKUX
ornepanusx, epeHoce
YMEHUI Ha HOBBIC, HE-
CTaHIapTHBIC CUTYa-
1Y,

OO0yuarommuiics B
IOJTHOM 00beMe
BIIAZIEET Menmoou-
Kol gblbopa payu-
OHAILHO20 U
Hauboiee IKOHO-
MUYHO20 8 YCIO8U-
X KOHKDEmHO20
npou3soocmed
(3as00a, yexa
omoeneHus u m.o.)

cnocoba npous-
600CIBA_BbICOKO-

Ka4ecmeeHHbLX
noaygabpuxamos
U uz0enutl u3 ieau-
poganmbIx (cneyu-
albHbIX) cmanei

CcBOOOHO TpHME-
HSET MOJTy4YCHHbIC
HABBIKU B CUTYya-
IUSIX TOBBIIIIEHHON
CIIO’KHOCTH.

OIIK-1: CiocoOGHOCTh pemniaTh 3a1a4i Ipo(heCcCHOHATBLHOM AeITEIbHOCTH, TPUMEHSST METO/IbI
MOJIETTUPOBAHUS, MATEMAaTHYECKOTO aHaJIN3a, €CTeCTBEHHOHAYYHbIE 1 OOIIEHHKEHEPHbIC 3HAHUS

IToka3aTean

Kpurepun oueHuBaHus
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3HATh:
- OCHOBHEBIE TpeOoBa-
HUS, IPEABSIBISIEMBIE K
MaTepHanam, UCIOIb-
3yEeMBIM Ha METaJLTyp-
THYECKOM IIPOU3BOI-
CTBE C YIE€TOM OXPaHBI
OKpYKarollel cpebl;

OO0yuaromuiicst eMOH-
CTPHUPYET MOJIHOE OT-
CYTCTBHE HJIHM HEZOCTa-
TOYHOE COOTBETCTBUE
3HAHUH OCHOBHBIX Mpe-
008anuil, npedvagise-

MbLX_ K Mamepuaiam,
UCNOJb3VeMbIX HA Me-

OO0y4arommuiics JeMOHCTPH-
PYeT HemoIHOe COOTBET-
CTBUE 3HAHUM OCHOBHbBLX

mpebosanuil, npedvasisie-
MbLX K MAMepuaiam, uc-
NONb3VeMbIX HA MeMALLyp-

SUUYECKOM n;zou%oc)cm@e (&
yyemom oxpaHsvl OKpyHcaro-

majiypeu4ecKkom npo-
uze00cmee ¢ ydyemom

0XpambL OKpYIICaAIOweli
cpednl

weil cpedvl JlomycKaroTCs
3HAYUTENIbHBIC OLINOKH,

MIPOSIBIISICTCS HEAOCTATOY-
HOCTb 3HaHH, 110 PsLy MO-
Kazarenei, 00yJarouiuics
HCIIBITHIBAET 3HAUMTEIbHBIE
3aTpyIHEHHUS TIPH OTIEPUPO-
BAaHUU 3HAHUSIMU [IPU UX
MepeHoce Ha HOBBIE CUTYa-
LIMH.

OO0yuaromuiicst AeMOH-
CTPHUPYET YaCTHIHOE
COOTBETCTBUC 3HAHHI
OCHOBHbIX mpebosanull,
npeovABIseMblX K Md-
mepuanam, Ucnoab3ye-
MbIX_HA Mematypeuye-
CKOM_npouseoocmee ¢
VUemom OXpanvl OKPY-

arcarouell cpedvl, HO
JIOITYCKAIOTCS HE3HAYH-

TeNbHBIE OIIUOKY, He-
TOYHOCTH, 3aTPy/HECHHUS
TIPU aHATTUTHIECKHX
OIepalHsIX.

OO0yuarommuiics
JIEMOHCTPHUPYET
ITOJIHOE COOTBET-
CTBHE HEOOXOM-
MBIX 3HAaHUU 0C-
HOBHbIX mpebosa-
Hull, npedvasise-
MbIX K Mamepua-

AAM, UCNOJIb3YVe-
MbIM HA Memdajl-

JLYP2UYECKOM NPO-
uzsoocmee ¢ yye-
MOM 0Xpaibl

oKpYorcaroueri
cpeodul, CBOOOTHO

oTepupyeT MpHoo-
PETCHHBIMH 3Ha-
HUSAMH.

yMeThb:

- YCTaHaBIUBATH BIIHS-
HHE HCIONIb3yeMbIX Ha
METaJLTyprUIecKOM
MIPOU3BOJICTBE MaTepH-
aJIOB HA OKPYXKAIOIIYI0

cpeny;

OOydJaromuiicst He yMe-
€T WIN B HEJI0CTaTOY-
HOM CTENeHN yMeeT
VCMAHABIUBAING 61U~
Hue UCNOIb3VEMbLX HA
Memaypeuieckom
npousgoodcmee manie-
DUANO8 HA OKPYHCAIO-
wyio cpedy

OO0y4arommuiics JeMOHCTPH-
PYeT HemoIHOe COOTBET-
CTBUE YMEHUH ycmanagiu-
8AIMb GAUAHUC UCTIONL3YEMBIX
HA Memauypeuyeckom npo-
U3600Ccmee MAMEPUaiIo8 Ha

OKDYIHCAIOUYVIO CPedy.
JlomyckaroTcsi 3HaunTeNb-

HBIE OLINOKH, MPOSBIIAETCS
HEJIOCTaTOYHOCTh YMEHHH,
IO psify TOoKa3arenei, o0y-
YAIOIIUHCS UCTIBITHIBACT
3HAUUTENbHBIC 3aTPyJHEHUS
IIPU OTIEPUPOBAHUH YMEHH-
SIMH TIPH X TIEpeHOCe Ha
HOBBIC CUTYaI[HN.

OO0yuarommuiicst 1eMOH-
CTPHUPYET YaCTHIHOE
COOTBETCTBHUE YMEHUH,

ycmanasiueans 61U~
HUe ucnojib3yemblx Ha
MemajiypeudecKom

ngou;«:@odcmse mame-
pualos Ha OKpyacaro-

wyro cpedy. YMeHust
OCBOEHBI, HO JIOITyCKa-

FOTCS HE3HAYUTEIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS MIPU aHa-
JUTHYSCKUX OTEepal-
SIX, TIEPEHOCE YMEHHI
Ha HOBBIE, HECTAH/APT-
HBIC CHTYallUH.

OO0y4arommuiics
JIEMOHCTPUPYET
[IOJIHOE COOTBET-
CTBUE YMEHUI
VCMAanaeeans
GIUAHUE UCTIONb3Y-
eMblX Ha Mema-

JLYP2UYECKOM NPO-
uzeoocmee mame-
DUAIL08 HA OKDY-

JHcarouyio cpeoy.
CBo0oHO omepu-

pyert npuoOpeTeH-
HBIMH YMEHUSIMH,
MIPUMEHSET UX B
CHUTYaIHsIX TTOBBI-
LIEHHOH CII0KHO-
CTH.

BJAIETh:

- HaBBIKAMH OTIpe/ielie-
HHS CTCIICHH BO3JICH-
CTBUSI UCIIOJIB3YEMBIX B
METaJUTypruu MatepHa-
JIOB Ha COCTOSIHUE
OKPY>KaroIeH cpembl.

OO0yuaromuiicst He Bia-
JIeeT WIK B HEJOCTa-
TOYHOH CTEIICHHU BIIaJie-
CT HaBbIKAMU Onpede-
JleHUsl cmeneru 6030eli-
CIMBUS UCNOJIb3VEMbIX 8

Memajiypeuu mamepu-
ajloe HA cocmosdaHue

OKpYoicarougeli cpeduvl

OO0yu4aromuiics Biageer
HAGbIKAMU ONpeOeieHus
cmenenu 6030elcmeus Uc-
NONb3VEeMbIX 6 MEMAaLIypeuu
Mamepuanos Ha cocnmostue

OKpYoIcarouyeli cpeobl
B HEMOJIHOM 00beMe, T0MyC-

KalOTCs 3HAUUTEIILHbIE
OLIMOKH, [IPOSIBIISIETCS HEJI0-
CTaTOYHOCTH BIIAJICHHSI
HaBbIKaMHU I10 psAAYy IIOKasa-
Tenei, O0ydarommuiics uc-
BITBIBACT 3HAYUTEIIbHbBIC
3aTpyIHEHUSI TIPH TIPUMEHE-
HHH HAaBBIKOB B HOBBIX Cl/ITy—
alusx.

OO0yuarommuiicst ya-
CTHUYHO BIIAJICET HABbL-
Kamu_onpedenenus
cmenenu 8030eticmaus
UCNONIL3YeMbIX 8 Me-
Mmantypeuy mamepua-
J108 HA COCMOsHUE
OKpYJicaroujeli cpeduvl

, HABBIKH OCBOEHBI, HO
JIOITYCKAIOTCS HE3HAYH-
TEJIbHBIC OLIUOKH, He-
TOYHOCTH, 3aTPYAHCHHUS
MPU aHATUTHYECKUX
oTepaLysx, epeHoce
yYMEHHI Ha HOBBIE, He-
CTaHIapTHBIC CUTYa-
LU H.

OO0yuaromuiics B
IIOJIHOM 00beMe
BIIAJIEET HABLLKAMU
onpedenenus cme-
nenu 6030elcmeus
LCTONb3YEMbLX 8
Memannypeuy ma-
mepuanos Ha co-
CcmosHUue OKpy-

Jicarouyeti cpednl
CcBOOOHO TpHME-

HSIET TIOJYYCHHBIE
HaBBIKU B CUTYya-
IUSIX MOBBIIIIEHHON
CIIO’KHOCTH.

[ITkaybl OLIEHUBAHUSA PE3YIBTATOB IPOMEKYTOYHOM aTTECTAMU U UX ONMCAHUE.

®opMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

IIpomexyTouHas arrectanus oOyuarommxcs B GopMe SK3aMeHa MPOBOJIUTCS IO
pe3ysibTaTaM BBINOJHEHUS BCEX BUAOB yueOHOU paOOThl, MPEAYyCMOTPEHHBIX YUEOHBIM
IUTAHOM M0 JAHHOM JUCUUIUIMHE (MOJYJIO), MPU 3TOM YUUTBHIBAIOTCS PE3YyJIbTaThl TeE-
KyLIEro KOHTPOJISI yCIEBAEMOCTH B T€UeHHE cemecTpa. OueHKa CTeNeHU NOCTHKEHHUS
00y4aroLMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0yUEHUS MO AUCHUIUIMHE (MOYIIIO) MPO-
BOJMTCS MPENOIABATENEM, BEAYILIUM 3aHATHUS 110 JUCUUIUIMHE (MOJIYJIIO) METO/IOM 3KC-

nepTHoi oueHkH. [lo uToraM NMpomMeKyToO4HON aTTECTAUU MO AUCLMILINHE (MOIYIIO)
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BBICTABIACTCS OLEHKA «OTIMYHO», «XOpOoLIoy, «Y O0BIECTBOpUTENLHO» ninn «Heymno-
BJICTBOPHUTEIILHOY.

K npomesicymounoii ammecmayuu 00nyckaromcsi moibKo CmyOeHmsvl, 6biNoJl-
HUgwue éce 8Udbl YueOHOU pabombl, npedycMompeHHble paboyeti NPocPaAmMMOou no Ouc-
yuniune «CneyuanvHvle CMAiu U CHIABLLY, A MAKICE CO2NACHO pe3VIbmamam
meKyujeco - KOHmMpo/ls YCNegaeMocmu 6 meueHue cemecmpd,  GblNOJHEHHO20
npenooagameiem, 8eOVWUM 3aHAMUSL NO OUCYUNTUHE (MOOYII0) MEMOOOM IKCHEPMHOLL
OYEHKU.

HIxanaa
OLICHUBAHUSA

Onucanue

Buinonnenvt 6ce 6uovl yuebnoti pabomoul, npedycmMompeHHbvle Y4eOHbIM
naanom. Cmyoenm OeMOHCMpupyem coomeemcmeue 3HAHUU, YMeHUl,
HABbIKOG NPUBCOCHHBIX 6 MAOIUYAX NoKa3ameet, onepupyem npuoope-
MEHHbIMU 3HAHUAMUY, YMEHUAMU, HABLIKAMU, NPUMEHAEM UX 8 CUMYAYUSIX
nosvlueHHoU crodcHocmu. Ilpu smom mocym Ovlmb 0onyujeHvl He3Ha-
yumenvbHovle OWUOKY, HEMOYHOCMU, 3AMPYOHEeHUs NPU AHATUMUYECKUX
onepayusx, nepeHoce 3HAHUll U YMeHUll Ha HO8ble, HeCMAHOapMHble CU-
myayuu.

Buvinonnenvt 6ce 6uovl yuebnoti pabomoul, npedycmMompeHHbvle Y4eOHbIM
naanom. Cmyoenm OemoHCmpupyem HenoHoe, NPAasuibHoe COOMmEen-
Xopowo cmeue 3HAHUL, YMeHUll, HaA8bIKO8 NPUBCOCHHbIM 8 MAOIUYax nokasame-
netl, abo ecau npu 3mom ovLiu donyueHvl 2-3 HecywecmeeHHvie ouuo-
KU.

Buinonnenvt 6ce 6uovl yuebnot pabomoul, npedycmMOmpeHHble Y4eOHbIM
nianom. CmyoeHm OeMOHCmMpUpyem coomeemcmaue 3SHaHutl, 8 KOmopom
oceeweHa OCHOBHAs, Haubolee BAXNCHASL YACMb Mamepuand, HO Npu
9MOM OONYUeHa 0OHA 3HAYUMENbHASL OUUOKA UTU HEMOYHOCTb.

He svinonnen ooun unu 6onee 6udog yueoHou pabomsl, npedycmompeH-
HbIX yueOHbiM naanom. CmyoeHm OeMOHCmpupyem HenoaHoe CoOOmeen-
cmeue 3HaHull, YMeHUll, HA8bIKO8 NPUBCOCHHbIM 68 MabIuYax noxkazame-
HeyoosnemeopumenvHo | neil, 0onyckaromcs 3HadumenvHvle OWUOKU, NPOAGIAEMC OMCYmMcmeue
3HAHUL, YMeHUll, HA8bIKOG NO psdy noxazamenetl, CMyOeHm UCTbIMbIEA-
em 3HauyumenvHvle 3ampyOHeHUs. NPU ONePUPOSAHUY 3HAHUAMU U YMeHU-
AMU NPU UX NEPEHOCe HA HOBble CUMYAYUU.

Omauyno

Yooeremeopumenvro

Donobl oyeHoUHbIX cpedcms, npeocmasienvt 8 llpunoscenuu 2 x pabouell npo-
epamme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE 0OecrieueHne
AUCHMILUIMHBI 2) OCHOBHAS JINTEPATypa:

1. IToptro# B.K.JleeKkThl KpUCTAIITUYECKOTO CTPOSHUS METAIIIIOB U METOBI UX
anaimm3a-M.:MHWCuC,2015.- 528c.

2. TomoBun W.C.BHyTpeHHee TpeHUE ¢ MEXaHMYECKas CIEKTPOCKOIHS
Metajummdecknx marepuasio.-M.:MUCuC.2012. — 247c.

3. I'ynses A.IL, I'ynseBa A.A. MetaioBeaeHue: Y4eOHUK 17151 By30B. — M.

Anb- sHC, 2012, — 644c.
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4. oponun U.B., AdpanacreB M.U., JlabopaTopHbIii TPAKTUKYM 10
Metaiorpa- ¢puu u ¢pusndeckum coiicteam Meramuios D11 MUCuC, 2012r, -147c.

5. HoBukoB .U.MetaimmoBenenue t1.-M.:MUCuC.2014. 493c¢.
6. 3onotopeBckuii B.C.Metaimoseaenue.1.2.-M.:MNCuC,2014.-526c.

7. Kypnan «Cranb» 2011-2016 .
8. Kypnan «bromierens HTU N3Bectus BY3o0B. Metamutyprus» » 2011-2016 r.

0) 10MOJIHUTEIbHAS JIUTepaTrypa:

1. Tonpamreitn M.U., I'paueB C.B., Bekcnep FO.I'. Cneuunansubie ctanu. M.:
Merannyprus, 1985r., 408 c.

2. T'ennep FO.A. UHcTpyMeHTanbHble cTanu. M.: Metamnyprus, 1983r., 527 c.

3. Copokun B.I'., BonocuukoBa A.B., Barkun C.A. u np. MapouHuk crtanei u
craBoB. M.: MammuHoctpoenue, 1989r., 640 c.

4. Cnenuanbabsie crtanu. [onpamreitn M.A., I'paues C.B., Bexkcinep HO.T.
Meramnyprus, 1999r., 408 c.

5. Kypnan «2nekrpomeraiutyprusp» 10 2012 r.

6. Cranb Ha pyOexe ctonetuit: Yueonoe nocooue/Ilox pen. Kapabacosa
10.C. MUCuC, 2001 r.,664 c.

7. IlIpousBoactBo ctanu. Tom 3 Jlroakun [.A., Kucunenko B.B., 544 c, 2010r.

8. Jluteitnbie aedextsl. [Ipuunnbl obpazoBanus. CrocoObl MpenynpexaeHus H
ucnpasiienus. Yepueiues E.A. EBcrerneeB A.W,EBmamnues A.A. 282 ¢.2008r.

B) IPOrpaMMHOe oOecrevyeHne U1 MHTePHeT-pecypChl:

[IporpamMHoOe oOecrieyeHre He MPeryCMOTPEHO.

HuTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOMYECKHE MaTEpUalIbl B DJIEKTPOHHOM
BU/IE, IPEJICTABIICHHBIC HA CalTe:

www.mami.ru B pazaene «bubmoreka MI'TY « MAMIN»
(http://lib.mami.ru/ebooks/).

DeKTpOHHO-O0MOMMoTeuHas cucteMa «Jlaab» (www.e.lanbook.com):

Joctyn K komiekun « MHKEHEpPHO-TEXHUYECKUE HAYKN

Onextpornas 6ubdanorexka HUTY MUCuC (http://elibrary.misis.ru/)

DnexTpoHHO-0MbMMoTeuHas cucrema «Komeke — TexakcnepTy.

( http://www.kodeks.ru)

Bl monubix TekcToB HanroHabHBIX cTanaaptoB (I'OCT, P/, PJIC u ap.)

Hayunas snexkrponnas 6uodnuorexa « KUBEPJIEHMHKA»

(http://cyberleninka.ru/)

8. MarepuajibHO-TeXHHYECKOe o0ecnevyeHne Q1 CIUTTHHbI

Aynutopust Ui IPOBEACHUS JICKIIMOHHBIX M TpakTuueckux 3aHatuii AB 1510
kadeapsl «MeTaTyprus» OCHAICHBI MOABECHBIM IMPOSKTOPOM U IEPEHOCHBIM dKpa-
HOM. VX prMeHEeHHe MO3BOJIIET BECTH MOJIHOIEHHBIN YUeOHBIN Tpoliece, a TaKkxKe 3a-
HUMATBCSI C YYACTUEM CTYJIEHTOB HCCIIEIOBAHHEM MPOLIECCOB U 0OBEKTOB B METAILTY-
My, TOpuUBHBas  OOydYarOUIMMCST ~ HABBIKM K  CAaMOCTOSITEIBHOM  Hay4HO-
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HCCJICIOBATEIILCKOMN IEATEILHOCTH.

JIeKUMOHHBIEC 3aHATUSL MPOBOJATCS C UCIOJB30BAHUEM MYJIbTUMEAUUHON TEXHU-
KM, JUJI1 Y€TO UCMOJIb3YETCSI MYJbTUMEAUA-IPOEKTOP. MILTrocTpaTUBHBIN MaTeprasl Tro-
TOBHUTCS C UCIIOJIb30BaHUEM mporpamm PowerPoint u oroGpaskaeTcs B mporecce YTeHUs
JICKITHM.

9. MeToanuyeckne peKOMEHIAUNH VISl CAMOCTOSITEILHOI padoThI CTY/IEHTOB

B paboueit mporpamme mo aucummuinae «CrienuaibHbIE CTAIM W CIUIaBBD» Ha
CaMOCTOATENbHYIO0 PaboTy CTyJIeHTOB oTBeAeHO 72 wyaca. CaMmocTosiTenbHas paboTa
CTYJICHTOB B XOJIC CEMECTpa SIBIISETCS BAXKHOM COCTaBHOW YacThI0 y4eOHOTO Ipoliecca
U HeoOXoauma Ui 3aKperyieHuss W YriayOJeHus 3HaHUM, MOJYYEHHBIX B TEPHO/I
CECCHMM Ha JIEKIMSIX, MPAKTHUYECKUX M WHTEPAKTUBHBIX 3aHATHUSX, a TaKXKe IS
WHIUBUIYAIbHO- TO W3Y4YEHHUs JUCIUIUIMHBI B COOTBETCTBUM C TPOTPaMMON U
PEKOMEHJ0BAaHHOM JINTEPATYPOM.

Jlekiu ¥ YaCTHUYHO NPAKTUYECKUE 3aHATHS O0a3upYyIOTCS Ha JIMTEPATypPHBIX
WMCTOYHUKAX, YKa3aHHBIX B OCHOBHOM H JIOTIOJHUTEIHLHOM CHHCKax JIATEPATYpHI,
pUBEJACHHBIX B paboueil mporpamme. boiee aeTanbHbie U TOAPOOHBIE PEKOMEHTAINH
TI0 WCTIOJIB30BAHMUIO B CAMOCTOSATEILHON pab0Te TUTEpaTyPHBIX HCTOYHUKOB, TAIOTCS HA
3aHSTHSIX MPETOIaBATEIICM.

Ocoboe BHHMMaHHE cieayeT OOpaTUTh Ha OIpeJeiCHUE OCHOBHBIX MOHSITUMN
kypca. CTyAeHT AOHKEH MOAPOOHO pa3OupaTh MPUMEPHI, KOTOPHIC MOSCHSIOT TaKHE
OTIPEICIICHHS,, U YMETh CTPOUTh AHAJIOTHYHBIC MPHUMEPBI CaMOCTOATENbHO. HyxHO
no0UBaThCS TOYHOTO MPEJCTABICHUS O TOM, UTO H3ydaellb. [lojie3HO COCTaBISATh
OTIOPHBIE KOHCTIEKTHI.

B konie paboueit mporpaMMmbl €CTh KOHTPOJBHBIE BOIPOCHI, MO KOTOPHIM
CTYJIEHT UMEET BO3MOXHOCTh CAMOKOHTPOJISI BBIMIOJTHEHHOUW paboTHI.

B psine aucturuiiHe npeaycMOTpeHbl JOMAITHUE 3aaHKs], KOTOPBIE BBHITTOTHIIOTCS
CTyJICHTaMU B yKa3aHHBIC TpEMojaBaTeieM Mepuo bl Bpemenu (cemectpa). [Ipu stom
CTYJICHTOM UCIIOJIb3YIOTCSI BOBMOYKHOCTH TIPE/ICTABIICHUS BBHITTOJTHEHHON PaOOTHI B BHJIC
pedeparta, Npe3eHTaLMN WA 3CCE.

[Ipy mOATOTOBKE K KOHTPOJBHBIM MEPONPHUATHSIM, B TOM YHCIE, SK3aMCHaM,
CTYJIEHT TIOJb3yeTCS KOHCIEKTaMHu Jiekiui. [IpermogaBaTeneM KOHTPOIbh KadecTBa
CaMOCTOSITENTLHOW PabOTHI MOXKET OCYIIECTBIATHCS C MOMOIIBI0 YCTHOTO OMpoca Ha
JCKIUSIX WM TMPAKTHUYECKUX 3aHATUSAX, TECTUPOBAHMS, IPOBEICHUS KOJUIOKBHYMA,
3alllUThl TPE3EHTAIMU, 3cce WM pedepaToB, MPOBEPKH MUCHBMEHHBIX KOHTPOJBHBIX
paboT u pedepaTUBHBIX 0030POB.

[lepen KOHTPOJIBHBIMM MEPONPHUATUSIMH TPETNOJAaBATENb BBIJAET MPUMEPHBIC
BOITPOCHI, OCHOBHAS JI0JII KOTOPBIX Mpe/ICTaBIeHa B paboyeil mporpaMme.

10. MeToauveckue peKOMEHIAIUM VISl IPENoIaBaTeJIsi

Ha nepBoM 3aHsiTuM 1mo y4eOHOU nucuurinHe «CrnenualibHble CTajdd U CIUIaBbD»
115 HanpapiieHust 22.03.02 «MeTamutyprus» He0o0X0IMMO 03HAKOMHTh CTYJEHTOB C T10-
PAIIKOM €€ M3YYEHHUs, PACKPBITh MECTO U pOJib JUCHUUIUIMHBI B CHCTEME HAyK, €€
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MPAKTUYECKOE 3HAYEHUE, JOBECTH JI0 CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTh Ha
BOIIPO CBl.

[Ipy moAroToBKE K JEKIMOHHBIM 3aHATHSIM HEOOXOIMMO MpOayMaTh IUIAH €ro
IIPOBEJICHUS, COJEPKAHUE BCTYNUTEIBbHOW, OCHOBHON U 3aKJIFOYMTEIIbHOM 4acTU JICK-
[[MU, O3HAKOMUTHCSI C HOBUHKAMHU Y4eOHOM M METOAMYECKOU JUTEepaTyphl, MMyOIHKaAIU-
SAMH TEPUOJUYECKON IeYaTH IO TeME JIEKIMOHHOrO 3aHsATHs. OnpenenuTs CpencTsa
MaTepUaIbHO-TEXHUYECKOTO0 00€CIeYeHUs JEKIUOHHOIO 3aHATHS U MOPSAOK UX HC-
IIOJIb30BAHMS B XOJ€ YTCHUS JICKIMHU. Y TOYHUTD IIJIAH IIPOBEICHHS] CEMUHAPCKOTO 3aHs-
THUS 110 TEME JIEKLUU.

B xozme nekuMoHHOTO 3aHATHUS IMpernojaBaTellb J0JDKEH Ha3BaTh TeMy, yueOHbIE
BOITPOCBHI, 03HAKOMUTB CTYACHTOB C IIEPEYHEM OCHOBHOM U JONOJHUTEIBHOU JIUTEPATY-
pBl MO TeMme 3aHATHA. JKemaTrenpHO JaTh CTyAEHTaM KPaTKyl0 aHHOTALMIO OCHOBHBIX
NEPBOUCTOYHUKOB. BO BCTYNHUTENBHON YacTH JIEKIIMM 00OCHOBATh MECTO U POJIb U3yYa-
€MOil TeMbI B y4€OHOU NUCLMIUIMHE, PACKPBITh €€ IPAKTUYECKOe 3HaueHue. Ecnu unra-
€TCsl He TepBast JIEKIHs, TO HEOOXOANUMO YBSI3aTh €€ TEMY C MpeAbIAYIEel, HE Hapylas
JIOTUKH U3JI0KE€HUs yuyeOHoro matepuana. PackpbiBasi conepxaHue yueOHbIX BOIPOCOB,
aKIICHTUPOBAaTh BHUMAHHUE CTYJACHTOB HAa OCHOBHBIX KAaTETOPUSX, SBJICHUSIX U IPOLEC-
cax, OCOOEHHOCTSIX X IMPOTEKaHus. PackpbIiBaTh CYLITHOCTh M COAEPKAHHUE Pa3IMUHBIX
TOUEK 3PEHMS U HAYYHBIX MOJXOJ0B K OOBSICHEHUIO TE€X WJIM MHBIX SIBJICHUN U IpOLEC-
COB.

Crnenyer apryMeHTHpPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MIIMIO IO CIIOPHBIM
TeopeTHYecKUM BomnpocaM. [IpuBoauTe npumepsl. 3agaBaTh 10 X0y H3JIOKEHUS JIEK-
LMOHHOTO MaTepHajla PUTOPUUYECKUE BOIIPOCHl U CaMOMY J1aBaThb HAa HUX OTBET. JTO
COCOOCTBYET aKTUBU3AIMH MBICIUTEIBLHON JIEATENBHOCTH CTYIEHTOB, MOBBIIIEHUIO HX
BHMMAaHUs U MHTEPECA K MaTepHUally JIEKLNH, €€ coaepkanuto. [Ipenogasarens qOKEH
PYKOBOJIUTH PabOTONl CTYJAEHTOB MO KOHCIEKTHPOBAHUIO JIEKIIMOHHOIO MaTepuala,
NOJIYEPKUBATh HEOOXOIUMOCTh OTPAKEHHSI B KOHCIIEKTAaX OCHOBHBIX MOJIOXKEHUH U3Y-
yaeMoil TeMbl, 0c000 BbIEIISISI KATETOPUMHBIN ammapaT. B 3akiItounTeIbHON YacTh JieK-
MU HE00X0auMO c(HOpMyYIMpOBaTh OOIIHME BHIBOJBI 10 TEME, PACKPHIBAIOIIME COJEP-
’KaHHE BCEX BOIPOCOB, MOCTABJIECHHBIX B JIEKIMH. OOBSBUTH IUIAH OYEPETHOTO CEMHU-
HApCKOI'0 3aHATH, 1aTh KPATKUE PEKOMEHAALUU 110 ITOArOTOBKE CTYACHTOB K CEMUHA-
py. OnpenenuTs MECTO M BpEMsSI KOHCYJbTALlUU CTYJEHTaM, ITO>KEJIABIIUM BBICTYIIUTH
Ha CEMMHAape C JOKJIaJaMu U pedepaTamu.

[Ipy NOArOTOBKE K NPAKTUYECKOMY 3aHATUIO IPENOAABATEN0 HEOOXOIUMO
YTOYHHUTH IJIaH €r0 MPOBEACHHS, MPoayMaTh GOPMYIUPOBKH U COJACPKAHUE YUCOHBIX
BOIPOCOB, BBIHOCHUMBIX Ha 00CYXJI€HHE, 03HAKOMHUTHCS C HOBBIMH IYOIMKAIUSIMH IO
TeMe cemuHapa. OKa3pIBaTh METOAUYECKYIO TIOMOIIb CTYJIEHTAM B IOATOTOBKE JOKJa-
JIOB U pedepaToB MO aKTyaJIbHBIM BoMpocaM o0cykaaeMoi TeMbl. B Xxoe cemuHapa Bo
BCTYIIUTEJIBHOM CJIOBE PACKPBITh TEOPETHUECKYIO M MPAKTUYECKYI0 3HAYMMOCTH TEMBbI
CEMUHAPCKOTO 3aHATHS, ONPEJIETUTh MOPSIOK €ro MPOBEAEHUS, BpeMsl Ha 00CYKIECHUE
KaXJI0r0o yueOHOoro Bomnpoca. J[atb BO3MOKHOCTb BHICTYIUThH BCEM KEIAIOIINM, a TAKXKe
IIPEUIOKUTH BBICTYIIUTh TEM CTYJIEHTAaM, KOTOPBIE I10 TEM WM UHBIM IPUYMUHAM IIPO-
NYCTUJIN JIEKIMOHHOE 3aHATUE WJIU MPOSABISAIOT MaccUBHOCTh. LlenecooOpa3Ho B xone
OoOCyXIeHHUsI  y4eOHBIX  BONPOCOB  3aJaBaTh  BBICTYNAIOIIUM U ayJUTOPHH
JOTIOJIHUTENIBHBIE W YTOYHSIOIIME BOIPOCHI C LEIBIO BBIACHEHUS WX IO3ULMNW 110
CylIecTBy oOCy»kJa eMbIX mpobsieM. [oompsTh BBHICTYIUIEHHS ¢ MECTa B BHJI€ KPaTKUX
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JOTIOJIHEHUM W TIOCTAHOBKH BONPOCOB BBICTYNAKOIIMM M Ipenojasareno. B
3aKJIIOYNATENIBHOW YaCTH CEMHHAPCKOTO 3aHATHS CIEIYET MOJBECTH €r0 UTOTU: JaTh
OOBEKTUBHYIO OIIEHKY BBICTYIUIEHUN KaXKIOro CTYJEHTa U y4eOHOUM IpylIbl B LEJIOM.
PackppIThb MOJIOKUTENBHBIE CTOPOHBI M HEAOCTATKM IPOBEAEHHOIO CEMHHAPCKOIO
3aHATUA. OTBETUTH HA BONPOCHI CTyAeHTOB. Ha3BaTh TeMy 04epeIHOTO 3aHSTHS.
IIporpamma cocraBieHa B COOTBETCTBUU ¢ DenepallbHbIM I'OCYIapCTBEHHBIM

00pa3oBaTeIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS IO HAIPABICHUIO TOJITOTOBKHU
6axanaspos 22.03.02 METAJLJTYPT'USI.

IIporpammy coctaBu.I:
Cr. nmpenoasBaresb / KossipeBa O.E./
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AHHOTALMSI MPOrpaMMbI TH CIIUIIJIMHBI
«CrnenuajJbHbIE CTAJH U CILIABBD»

1. lean v 32124 AMCHUIJINHBI

K oOCHOBHBIM meJIsiM OCBOCHHS AUCHUIUIMHBI «CIenuaabHble CTAId U
CIUIaBBD) CJIEIYEeT OTHECTH:

- MOJy4YeHHEe 3HAHWK B OOJACTH CICHHAIBHBIX CTaJled W CIUTABOB, IIUPOKO
UCIIOJIb3YEMBIX B MAIIMHOCTPOCHHUH, XUMHUYECKOW IPOMBINIJICHHOCTH, aBHa- M
PaKeTOCTPOCHUH, WHCTPYMEHTAIBLHOW TMPOMBIIUICHHOCTH W JPYTHUX OTPACIsAX
HApOJHOTO XO034MUCTBA. 3aKpeIICHUE 3HAHUM, TTOJyYEHHBIX MPU U3yUYEHUU KYPCOB
«MarepuanoBenenuey, «MexaHnueckne W (U3NYECKHUE CBOWCTBA METaJIOBY,
«Meramnyprudeckue TexHoJorum», «Tepmuueckas oOpaboTka METAUIOB U
CILTaBOBY.

K ocHOoBHBIM 3amauyaM oOCBOEHUS AUCHUIUIHHBI «CrHeruanbHbIe CTaIH U
CIUTaBBD) CJIEIYET OTHECTH:

- W3ydeHHE (PUBHKO-XUMUYECKUX CBOWCTB Pa3IMYHBIX KJIACCOB M TPYII
JIETUPOBAHHBIX (CIEIHAIBHBIX) CTAIed W CIUTABOB, YNPABICHWE MX CBOMCTBAMU
MOCPEJICTBOM HM3MEHECHHH XHMHYECKOTO COCTaBa M PEKUMOB TEPMHUYCCKOU
00pabOTKH C 1IEJIbIO CO3/IaHKsSI KOHKYPEHTOCTIOCOOHOM METaIIONPOyKIIUH.

2. Mecto nucuuninHbl B cTpykrype OII

Jucuunnuaa «CnenuainbHble CTAM W CIUIABbD» OTHOCHUTCS K BapUAaTUBHOU
yactu nukiaa b.1.2.

Ee wusydyenue OasupyeTcs Ha CICAYIONIUMX JUCHUIUIMHAX: «DU3NKay;
«Xumus»»; «ConpoTUBIICHUE MaTEPUAIIOBY; «MaTtepuanoBeaeHuey»; «duzndeckas
XUMUSY.

Jucturinaa obecredynBaeT U3yuYeHHe TUCHUIUIMH: « TeXHOIOTHs TTOTyYeHHUsI
OPOAYKIMM W3  Pa3HOPOJHBIX  METAUIOB U MHOPOLIKOB»;  «MeToasl
Hepa3pyIIaomero KOHTPOJISI METaUIOB W CIIaBoB»; «MeTtoonorus BbeIOOpa
MaTepuaja U TEXHOJOTUN B METAJLTYPIUn.

3HaHUS W MPAKTHYECKUE HABBIKH, MOJYyUYeHHBbIE M3 Kypca «CrnenuaibHble
CTalli W CIUIaBbl», HCHOJIB3YIOTCS TMPU HU3YUYEHUU E€CTECTBECHHOHAYYHBIX
TUCIUIUTMH, a TaKkKe Tph  pa3padOTKE  KYpCOBBIX W BBIMYCKHBIX
KBIM(PUKALIMOHHBIX padoT.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHUS JUCUUIINHBI

B pesynbrare ocBoeHUst AUCIUIUTHMHBI «CrieliMalIbHbIE CTaIN U CIUIaBbD)
CTYJECHTBI JOJKHBIL:

3HATh:

- XapakTep BIUAHHUS JIETUPYIOIIUMX (CIELHUATBHBIX) JJIEMEHTOB Ha
CTPYKTYPHOE COCTOSIHME U (PU3UKO-XUMHUYECKHE CBOMCTBA CTaJIEH;



yMeThb:

- OCYIIECTBJISITH BBIOOP JIETUPOBAHHBIX CTajel C Y4YeTOM YCIOBUU
AKCIUTyaTallMy U3eui (MHCTPYMEHTA, JIeTajell MallluH U JIp.) U IPEeabIBIIEMbIX
TpeOOBaHUI 1O TBEPIOCTH, H3HOCOCTOMKOCTH, XUMHUYECKOH YCTONYMBOCTH,

KapOoIpoO4YHOCTH U T.M.
BJIAaA€Th:

- METOJAMKOM BbIOOpA pAIMOHAIBHOTO U HaubOJee SKOHOMUYHOTO B
YCJIOBUSAX KOHKPETHOTO MPOM3BOJACTBA (3aBOja, 11eXa, OTACJICHUS U T.J.) crocoda

MPOU3BOJACTBA  BBICOKOKAYECTBEHHBIX
JIETMPOBAHHBIX (CMEUATbHBIX) CTAJICH.

nostypabpukaToB

4. O0beM IMCHUIIMHBI M BUAbI Y4eOHOH padoThI

U3JCIUU U3

Bux yueOHoI padoThI Bcero yacos 8 cemectp
Oo01mas Tpy10eMKOCTh 144 (4 3.e.) 144 (4 3.e.)
AyauTOpHBIE 3aHATHS (BCEr0) 44 44
B Tom yucie
JIEKIMH 18 18
IIpakTH4eckue 3aHATHS 26 26
JlabopaTtopHble 3aHATHS HeT HeT
CamocrosiTeibHasi padoTa 100 100
Kypcosasi padora HeT HeT
KypcosBoii npoext HeT HeT
Bua npomMe:xxyTo4HOM aTTecTanuu JK3aMeH JK3aMeH




CrtpykTypa u conepkanne AMCUUILTHHBL «ClenuaJbHble CTAJN U CIJIaBbD)
10 HAIIPABIICHUIO MTOATOTOBKU
22.03.02 Merajanyprus
[Tpodunb: «HHOBaIMK B METAILTYpruny» (6akanaBp)

[Ipunoxenue 1

Buasbi yueOHoii padorsl,

2 N DopmMbI
5 BKJIKOYasi CAMOCTOSITEILHYIO Buasl caMmocToATeIbHON PadoThI ATTecTAIN
w/n Pa3znen g padoTy CTYEeHTOB, CTY/IeHTOB "
3 U TPYA0EMKOCTh B 4acax
J | II/C | JlJa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedpepar | K/p | O | 3
BnusiHue nerupyonmx 3JIeMeHTOB Ha
KPUTHUYECKHE TOYKH JISTHPOBAHHBIX CTaJICH
LUy CTPYKTYPHOE COCTOSIHHE. Y IEITbHOE 8 2 ) 6
BIIMSHHE DJICMEHTOB Ha MEXaHUYECKHE
CBOMCTBA.
Voenvnoe enusinue necupyrouux
1.2 | 21emenmos Ha mexanuyeckue coUcmad. 8 - 4 6
Komnnexcno-necuposantvie
BbICOKONPOUHBIE CINAIU.
CTpyKTYpHBIE KJIACCHI JISTHPOBAHHBIX
cranet. [{uarpamma [leddepa.
13 KoHCTpYKIIMOHHBIC JICTUPOBAHHBIC CTAJIH. 3 4 ) 6
Cocras, cBolicTBa. KOHCTpyKIIMOHHBIE
JICTUPOBaHHBIC cTalu. TepMudeckas
00paboTKa.
Juaepamma Lleghghnepa u cmpyxmyproie
1.4 | knaccol necuposanmvix cmanetl. 8 - 4 6




1.5

WHcTpyMeHTanbHbIe HU3KOJIETUPOBAHHEIE,
CpeIHEeNeTUPOBaHHbIC,
BBICOKOJIETUpOBaHHbIe cTanu. Cocras,
TepMHuueckas 00paboTka, cBoiicTBa
WHCTPYMEHTAJBHBIX cTaneil. Bropuunas
TBECPAOCTHb BHICOKOJICTUPOBAHHBIX crajeit.

1.6

Bmopuunas meepoocmew
8bICOKOICCUPOBAHHBIX UHCIMPYMEHMATbHBIX
cmaei.

1.7

H_[apI/IKOHOI[HII/IHHI/IKOBI)IC cTajin
paznuyHoro HazHaueHus. Cocras,
TepMUIecKas 00padoTKa, CBOWCTBA
IIAPUKOTIOAIIUITHUKOBBIX CTAJICH.

1.8

OcobenHocmu mepmuyeckol 0opabomxu
UWAPUKONOOWUNHUKOBBIX CIalell
(ymsacuarowuti omascue, 3aKaiKda,
00pabomia xo0n000M, C8EPXHUKULL
OmMnyck).

1.9

BricTpopesxyiye ctaiu HOpMaIbHON
MIPOU3BOIUTENLHOCTH, UX COCTaB, CBOMCTBA
U TepMuUeckas o0padoTka.
beicTpopexyine cTany NOBBIILIEHHON
POU3BOIUTEIBLHOCTH, UX COCTaB CBOMCTBA
U TepMHYecKas 00paboTKa.
BricTpopesxyiye ctajiu 3KOHOMHO-
JIETUPOBAHHBIE, UX COCTaB CBOMCTBA U
TepMudecKas 00paboTKa

1.10

Pesicumvr mepmuueckoii oopabomku
bvicmpopesicywux cmaneu. Kapouonas

HEOOHOPOOHOCHb OLICMPOPENHCYUJUX
cmaineil U Cnocodwvl ee CHUINCEHUS.




1.11

KopposuoHHoCTOlKHE (HEpKaBeIOIINe)
CTaJIN; UX COCTaB, CTPYKTypa, TEpMUIECKas
00paboTKa, CBOWCTBA.

1.12

Mesickpucmaniumuasn kopposus
HepICaserouux XpoMucmulx cmaieti u
Cnocobbl ee ycmpaHeHus..

1.13

XKapormpounsie cranmu u crmasbl. CocTas,
cTpykrypa. Tepmuueckas oOpaboTka u
CBOMCTBA JKapOIPOYHBIX CIIJIABOB.

1.14

Jlucnepcuonnoe meepoemue HcaponpoyHvlx
cmaneu u Cniago8 Ha HUKelb-XPOMOBOU
ocnose. OcobeHHocmu mepmuyecKkou
0bpabomku.

1.15

KOMHOSI/IHI/IOHHHG MaTcpUualbl.
MeTaJ'IJ'IOKCp AMHUYCCKUC TBCPABIC CIIJIaBbI.

1.16

Dusuxo-mexanuueckoe ceoucmad
KOMNO3UYUOHHBIX MAMEPUATO8.

d)opma ammecmauuu

Bcero o JUCHUIITIMHE B BOCBMOM
CCMCCTPC

18

26

100

Bcero no qucuuiniinHe B BOCbMOM
cemecTpe

18

26

100




IIpunoxenue 2
K paboueii mporpamme

MUHUCTEPCTBO HAVKHU Y1 BBICIIEI'O OBPA3OBAHUS POCCUMCKON OEJIEPALIMN
OEEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEXIEHUE BBICIIEI'O OBPA3OBAHIMA

«MOCKOBCKHM MOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

Hamnpasnenne noarorosku: 22.03.02
METAJUIYPTUA OII (nmpoduins): «HHOBaLINYU B
METaJUTyprimn»

®opma 00yueHus: 0YHO-3a04YHAas

Bun npodeccuonansHoit gestensHocTU: (cornacHo @I'OC BO)

Kadenpa: Merannyprus

OOH/I OHEHOYHBLIX CPEIACTB

MO JJUCLHUIIJIUHE

CrnenuaJibHble CTAJN U CILJIABBI

Cocrag: 1. [TacopT ¢oHIa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEJCTB!
- BapHaHT 3K3aMCHAI[MOHHOTO OHMJIETa;
- BOIIPOCHI JJIsl KOJUIOKBHYMOB, COOECEI0OBaHMUS;

- IepeveHb BOIIPOCOB Ha IK3aMeEH.

CocraBurteiu:

Jouent Ko3ssipesa O.E.

Mocksa, 2022 rox



NMOKA3ATEIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUN

Tabauua 1

Cneunanbﬂme CTaJI1 U CIIJIaBbI

®I'OC BO 22.03.02 MeTau1yprus

B npotiecce ocBoeHust JaHHON AUCHUIUIHHBI CTYIEHT (POPMHUPYET U JEMOHCTPUPYET CIEeIYIOIIHE
IIpodeccnonaibHbIe KOMIIETEHUH

KOMIIETEHIIUHA Ilepeuenn TexHoJiorus dopma CreneHH ypoBHeil 0CBOEHHSI KOMITeTeH Ui
NHAEKC | ®°OPMYJIMPOBKA | KOMIIOHEHTOB (hopmupoBaHus | OLEHOYHOIO
KOMIIETeHIIUH cpeacTBa
[1K-2 CIOCOOHOCTBIO 3HATb: JIeKIUs, YO, ba3oBblii ypoBeHb
OCYILECTBIIATh U - XapakTep BIUSHUSA caMoCTOsITeIbHAs JK3aMEH - 3HAaeT XapaKTep BIMSAHUSA JETUPYIOIUX
KOPPEKTUPOBATh JIETUPYIOLIUX pabota AJIEMEHTOB Ha CTPYKTYPHOE COCTOSIHUE U
TEXHOJIOTHYECKHUE (ciennanbHbBIX) (U3MKO-XMMHUYECKHE CBOMCTBA CTaJIeH.
IIPOLIECCHI B 3JIEMEHTOB Ha IToBbIIEHHBIN YPOBEHD
MCETaILTYpTUu U CTPYKTYPHOE COCTOSIHHEC - YMEET OCYILECTBIATH BHIOOD
MaTepuanooopadboTke U (pU3MKO-XUMHUYECKUE JIETUPOBAHHBIX CTAJIEN C YYETOM yCIOBHUI
CBOICTBA CTaNei; 9KCIUTyaTaluu U3Aenuil (MHCTPYMEHTA,
- CTPYKTYpY U I[eTaHefI MallvuH 1 ,Z[p) " NpCABABIIACMBIX
MNEPCICKTUBBI Pa3BUTH: Tpe60BaHI/IUI71 110 TBEPAOCTH, 5
METAJLTyPriH4ecKoro MU3HOCOCTOMKOCTH, XUMUYECKON
TIPOM3BOCTBA; YCTOMUYMBOCTH, KAPOIMPOUYHOCTH U T.[;
yMeTb:

- OCYIIECTBIIATH BEIOOP
JIETUPOBAHHBIX CTAJIEH C
Y4E€TOM YCIOBHI
SKCIUTyaTaluyy U30ETun
(MHCTpYMEHTa, eTanei
MaIIVH U JAp.) U
IPEIbSABIAEMBIX
TpeOOBaHMIT 11O
TBEPAOCTH,
W3HOCOCTOMKOCTH,
XUMHUYECKON




YCTOMYUBOCTH,
KApONPOYHOCTH U T.J;

- OLICHUBATh
TEXHUYECKOE COCTOSIHHE
U aHAJIM3UPOBATh
YCIIOBUS U PEXKUMBI
paboThI

MeTaJLITy prUYeCcKuX
MaIlliH U arperaTos;
BJIAJIeTh:

- METOAMKOH BBIOOpPA
panoOHaIBHOIO U
HanboJiee SKOHOMUYHOTO
B YCIIOBUSIX KOHKPETHOTO
NpPOM3BOJICTBA (3aBOJA,
1exa, OTIACICHUS U T.1T.)
crioco0a NMpou3BOCTBA
BBICOKOKAYE€CTBEHHBIX
nonypabpuKaToB U
A3 13
JIETUPOBAHHBIX
(cmennanbHBIX) CTaNEH;
- BOIPOCaMU
CTaJICIUIABUIIBHOTO
HPOM3BOJICTBA U
0COOEHHOCTSIMU
HOJYYEHHUs CTaJH B
KOHBEPTOPAX,
MapTEeHOBCKUX IeYax U
neuax JICII.

OIIK-1

CIIOCOOHOCTBIO
OCYIIECTBIISATH BHIOOD
MaTepI/IaHOB JJIA
W3AENHUI Pa3IuyHOTO
Ha3HA4YCHUs C y‘-IeTOM
IKCIUTyaTaIMOHHBIX

3HATh:

- OCHOBHBIE TPEOOBaHMS,
HpeIbsBIISICMbIE K
Marepuanam,
UCTIONIB3yEMBIM Ha
METaJUTyprudecKoM

JeKIus,
CaMOCTOSTEIIbHAS
pabora

VYO,
9K3aMeH

Ba3oBblii ypoBeHb

- 3HaeT - OCHOBHBIE TpeOOBAHUS,
HpeABSIBISIEMbIE K MaTepHalIaM, UCTIOJIb3yEMbIM
Ha MCTAJLITYPru4€CKOM IMPOU3BOACTBE C yUYCTOM
OXpaHbI OKPY’KarOIIEeH Cpebl;




TpeOOBaHUI U OXpaHbl | MPOU3BOJICTBE C yUYETOM IToBbIIEHHBIN YPOBEHD

OKpY’KaloIlel cpesbl OXpaHbl OKpY’KaromIen - BJIaJIe€T HaBbIKaMM OTIPE/IEICHUS CTENICHH
Cpelbl; BO3JICHCTBUS UCIOIb3YyEMbIX B METAJLTYPrUl
yMeTb: MaTepHaJIOB HAa COCTOSHUE OKPY KaoLIeH
- yCTaHaBJIMBaTh cpeapbl.

BIIUSIHUE HCIIOJIb3YEMBIX
Ha METaJIIypru4ecKoM
IIPOU3BOJCTBE
MaTepHaJIOB HA
OKPY’KaIOILYIO Cpeny;
BJIA/IETh:

- HaBbIKaMU
ONpEIIEICHUS CTENIEHU
BO3JICUCTBUS
HCIIOJIb3YCMbBIX B
MeTaJulypruu
MaTepHaJIOB HA
COCTOSIHHE OKpY2Karolei
Cpebl.

**_ CokpareHust opM OIEHOYHBIX CPEACTB CM. B IpmitoskeHnu 2 k PII.




IlepeyeHb O1IEHOYHBIX CPEICTB MO AUCHUIIHHE

« Cneunanbﬂme CTAJIM M CIlJIaBbD»

[Ipunoxenne A

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpartkas xapakTtepucTuka O€HOYHOTO OLIEHOYHOTO
OoC cpezcTBa CpeacTBa cpeacta B DOC
CpencTBO KOHTPOJIS, OpPTraHW30BAHHOE Kak
CcIIcI[aIbHas Oecena e 1aroruaecKoro
| VeTHBI ompoc paboTHHKA C 06yqa101vu1/1M051 HA  TeMbI, Bomnpocsl no
(YO) CBSI3aHHBIE C H3Yy4YaeMOM JUCUHUILUIMHOM, 1:1 TeMam/paszenam
paccCuyMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUU JHUCIUTLINHBI
00ydaromIerocss 1Mo OMNpPEeJeICHHOMY pasJeny,
TeMe, polsIemMe  T.1.
CpencTBo NpOBEPKHU 3HAHUN, YMEHUMN, HABBIKOB. bunertsr.
MoskeT BKIIOYaTh KoMIUleKC TeopeTtnueckux| Illkana ouenuBanus
2 DK3aMEHALIMOHHbBIE [BOMIPOCOB, MPAKTUYECKUX 3aaHUM. Y npoueaypa
OMJICTBI MIPUMEHEHUSI.




[Ipunoxenue b

OQOQMJ’IGHI/IG H OIMNCAHUE OIICHOYHbIX
CPpEaACTB

IK3aMeHAIIMOHHbIEe OUJIeThI

1. Ha3znauenue: Mcnonb3yroTes Ui IPOBEIEHUS POMEKYTOYHON aTTECTALUN 10 AUCLUILUIMHE
«CriennanbHble CTalU U CIIABbD)

2. B Guuer BKJIFOUEHO TPH 3a/1aHUSA:

3aganue 1. Bornpoc as NpoBepKu TEOPETHUECKUX 3HAHUM.

3ananue 2. Bonpoc 1715 NpoBepKU YMEHUSI IPUMEHATh TEOPETHUECKUE 3HAHMUSL.
3. KoMIuieKT sK3aMeHalMoOHHbIX OMIeToB BKIto4aeT 20 OmiieToB (Mpuilaratorcs).
4. PernaMeHT sK3aMeHa: - BpeMsl Ha ITOJATOTOBKY TE3UCOB OTBETOB — 10 40 MUH;

- crioco0 KOHTPOJISL: YCTHBIE OTBETHI.

5. IlIxana oleHNBaHMA

«DK3aMeH» OLIEHUBAETCS 0 YEThIPEXYPOBHEBOH CHUCTEME.

Onenka «OTJIMYHO» — €CIM CTYJAEHT INIyOOKO M IPOYHO OCBOWJI BECh MaTepHall Mporpammbl
o0yueHMs, HCUEPNbIBAIOIIE, IOCIEI0BATENbHO, TPAMOTHO M JIOTUYECKM CTPOMHO €ro u3jiaraer, He
3aTpyJHSETCS C OTBETOM IIPU U3MEHEHUH 3aJlaHusl, IPAaBUIbHO 0OOCHOBBIBAET PUHSATHIE PEIICHHUS.

Onenka «Xopomo» — eclM CTYAEHT TBEPAO 3HAET NMPOrpaMMHBIA Marepuan, TpaMOTHO M IO
CYILIECTBY €T0 M3JIaraeT, He JI0IYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

OneHka «YIOBJIETBOPUTEIBHO» — €CIM CTYJIEHT OCBOWJI TOJIbKO OCHOBHOW Marepual
IpOrpaMMbl, HO HE 3HAET OTAEIbHBIX TEM, JOIMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IpaBUJIbHbBIE
(bopMyIMPOBKH, HAPYIIAET MTOCIEI0BATEIbHOCT U3JI0KEHHS TPOrPaMMHOTO MaTepuania.

Ouenka «HeynoBieTBOPUTENbHO» — €CIM CTYJEHT HE 3HAeT 3HAYUTENIbHOM YacTH
IpOTrpaMMHOTO MaTepuaa, I0MycKaeT Cepbe3Hble OLINOKH.

Kaxnoe 3aanne 3Kx3aMEHallMOHHOTO OnileTa OleHNBaeTCs OTAeIbHO. OOIIel OLEeHKO SIBIsSeTCs
CpeiHee 3HaUeHUe, OKPYIJICHHOE JI0 LIEJIOT0 3HAYESHHUS.



BapuaHT 3K3aMeHAIIMOHHOIO OWJeTa

MUHUCTEPCTBO HAYKU M BBICLLIEI'O OBPA3OBAHHS POCCUMCKOM OEJNEPAIINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHHE
BBICIIEI'O OBPA30OBAH

«MOCKOBCKHI HO.JIPITEXHIiI‘IECKI/IfI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@DakynpTeT MAIIMHOCTPOCHUS, Kadenpa «Meramuryprus»

JucnummHa «CrienyuanbHble CTaly U CIUTABBD)

O6pazoBarenpHas nporpamma 22.03.02 Meramnyprus «/IHHOBalMy B METaJLUTy pTHID»
Kypc 4, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. VYnpounenue ¢peppuTO-TIEPIUTHBIX CTaJICH NP JIETUPOBAHUU.

2. Ilpoussectu pacuer temneparypbl Ac, ais cranen [IX15 u HIX15CT. CpaBHUTH
MOJTyYEHHbIE JAHHBIE CO CITPAaBOYHBIMU.

YTBepkIeHO Ha 3acenanuu kadenpsr 25.05.2022 r., mporokon Ne 12-06.

3aB. kadeapoit / A.B. lllynerus /
CocraBuTenp O.E. Ko3ssipesa
(moxnuce)

« » 2022 r.




MUHUCTEPCTBO HAYKU U BBICLLIEI'O OBPA3OBAHHS POCCUMCKOM OEJNEPAIINN
OEJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHME BBICHIEI'O OBPA30OBAHMSI

MOCKOBCKHUH MTOJTUTEXHUYECKUN YHUBEPCUTET
HanpaBnenue noaroToBku:
22.03.02 METAJUIYPI' A

OII (mpodwiip): « THHOBaIUM B METAJLITYPTHI

Kadenpa «Meramryprusp»

(HauMeHOBaHHE Kadeapbl)

Bomnpocs! /151 KOJUIOKBUYMOB, co0eceI0BAHUS

IO JUCLUITIIINHE ((CHCQI/IaHLHBIC CTaJIu U CIIJIaBbD»

(HaMMEeHOBaHKE AUCIUTITUHBI )

Knaccuduxanus nerupyronmx snementos. (ITK-2, OITK-1)
Huarpamma llledpdnepa. (ITK-2, OIIK-1)
Knaccuduxamnus craneit. (ITK-2, OITK-1)
VenpHOE BIMSHUE 3JIEMEHTOB Ha Mexanuueckue cpoiictra. (I1K-2, OIIK-1)
Mapxkuposka cranei. (IIK-2, OIIK-1)
CrpykrypHble Kiacchl jerupoBanbix cranei. (IK-2, OITK-1)
Merannypruyeckoe kadectBo cranei. (ITK-2, OITK-1)
BinstHue Jerupyromux 3JIeMEHTOB Ha KPUTHYECKHE TOYKU JIETUPOBAHHBIX CTajel
u ux crpykrypHoe cocrosinue. (OIK-1, T1K-2)
9. Trepabie pacTBopsl Ha ocHOBe *xene3a. (OIIK-1, I[TK-2)
10. .Btopuunas TBepaocTh BbhicokosnerupoBanHbix ctanei. (OI1K-1, T1IK-2)
11.Yrnepoaucteie cranu o0bikHOBeHHOTO KauecTBa. (OIIK-1, I1K-2)
12.BeicTpopexyiiue crain HopMalnbHOU npousBoautesnbHocTy. (OIIK-1, TTK-2)
13.HuszkonerupoBanusie cranu. (OIIK-1, [TK-2)
11. 14.beicTpopexyimye CTalnu NOBBIIIEHHOW MPOU3BOAUTEIBHOCTH.
(OIIK-1, ITK-2) 15.Yrnepoaucteie kauectBeHHble cTanu. (OIIK-1, ITK-
2)
12.  16.beicTpopexyiIrie 5JKOHOMHO-JIETUPOBAHHBIE CTAJIH.
(OIIK-1, TIK-2) 17.Bnusinue yriepona Ha cBoictBa cranu. (OIIK-
1, [IK-2)
13.  18.Cranu ais xononuoi mrammnoBku. (OITK-1, TTIK-2)
14.  19.KopposuonHocroiikue (Hepxkasetomue) ctanu. (OIK-1, TTK-
2)
15, 20.Vnyumaemsie nerupoBannbie cranu. (OIIK-1, TTK-2)
16. 21.BnusiHue nerupoBaHus Ha npokanrBaeMocTh ctanu. (OTIK-1,
[1K-2) 22.Kaponpounsie ctanu u criassl. (OIIK-1, TTK-2)
24.23 Ilogqmunuukossie ctanu. (OIIK-1, TTK-2)
25. Breicokonpounsie cranu. (OITK-1, TIK-2)
26. KoHcTpyKIIMOHHBIE cTalu crieruaibHoro Haznauenus. (OIIK-1, TTK-2)
27.0OcHoBbI JerupoBanusi kopposuounocroiikux cranen. (OIIK-1, T1K-2)
28. Kputepun oneHKH:
KomnokBuymbl,  yCTHBIE  OMNpPOCHI,  cOOEcelOBaHMS  OLIEHUBAIOTCA IO
YETBIPEXYPOBHEBON CUCTEME.
Onenka «OTJIMYHO» BBICTABISAETCA CTYAEHTY, €CIM OOYYAIOIIMIICS AaeT MOJIHBIM
Y NPaBWIbHBINA OTBET, 0OHAPYKMBAET OCO3HAHHOE YCBOECHHUE MPOrPAMMHOr0 Marepuarna,

XA B =



MTOATBEPKAAET OTBET CBOUMU IIPUMEPAMU;

Onenka «Xopomio» BBICTABISAECTCA CTYACHTY, €CIM OOYy4arollUics J1aeT OTBET,
ONMM3KUN K TpeOOBaHUSAM, YCTAHOBJIEHHBIM JIJISl OLIEHKH «OTJIIMYHO», HO AOIycKaer 1-2
HETOYHOCTH B peyeBOM O(OPMIIEHHHM OTBETA, KOTOPHIE JIETKO HCIPABJISET CaM WIIU C
HEOO0JIBILION MOMOILBIO NTPENOJABATEIS;

OreHka «YI0BJIeTBOPUTEIbHO)» BBICTABIISETCSA CTYJIEHTY, €CIM 00yJaroluiics B
LIEJIOM OOHApY’KMBAaeT MOHMMAHUE H3JIaraéMoro Marepualia, HO OTBEYaeT HEIMOJHO, I10
HaBOAIIKMM BOIIpOCAaM IIpENoAaBaTeisd, 3aTPyAHICTCA CaMOCTOSTEIBHO IIPUBECTU
OpUMEphl, JOMYCKaeT OIIMOKH, KOTOpbIE MCHPABISET TOJBKO C  IOMOIIBIO
IIpenoAaBareis, u3JIaraeT MaTeprual HECBSI3HO, HEJOCTATOYHO IIOCJIENOBATENBHO,
JIOTTYCKAaeT HETOYHOCTH B YHOTPEOJNEHUH CIOB M IOCTPOCHHM CJIOBOCOUYETAHHM U
IIPEIIOKEHNH;

Ouenka «HeynoB1eTBOPHTENbHO» BBICTABISETCA CTYIECHTY, €CIU 00y4YaroIUnics
OoOHapy’>KMBAaeT HE3HAHUE OCHOBHBIX IIOJIOKEHHM WM OOJIbIIEH YacTh H3YYEHHOIO
MaTepuaiia, JOMyCKaeT OMMOKU B (OPMYIHPOBKAX, HE MOXKET HCIPABUTh MX Jlake C
MIOMOIIIBIO HAaBOJIALINAX BOIIPOCOB IpenojaBaTes, peyb IIPEPBIBUCTA,
HEMnocJieJoBaTeNbHA, AJIOTUYHA, C PEYEBBIMU OIIMOKAMH.



MMHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHNMS POCCUMCKOM ®EJEPALIN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BHICIIETO 00pa30BaHus
MOCKOBCKHUH NOJUTEXHUYECKUN YHUBEPCUTET
Hanpapnenue noaroToBku:

22.03.02 METAJUIYPT'UA
OII (mpodwitp): «ITHHOBAaIIMM B METAILITYPTHI

Kadenpa «Metamryprus»

(HaumeHOBaHUE Kadeapsl)

HepequL BOIIPOCOB HAa 3K3aMCH

IO JUCIHUITIIINHE ((CHCQH&HLHBIG CTaJIu U CIIJIaBbD»

(HaUMEHOBAaHUE AUCIUILTIHBI)

1. Ynpounenue peppuro-nepauTHbIX ctanen npu gerupoBanuu. (OIIK-1, T1K-2)

2. IIpowussectu pacuet temneparypsl Ac, mist ctanu 30XI'CA nipu conepxanuu
JIETUPYIOUIUX 3JIEMEHTOB Ha BEPXHEM, CPEAHEM M HH)KHEM YPOBHsIX. CpaBHUTH
noJiy4eHHbIe JaHHble co cnpaBouHbiMu. (OIIK-1, ITK-2)

3. Ilpowussectu pacuer Temneparypsl Ac; 1 ctaned X115 n HIXT5CT.
CpaBHUTH TOTyYeHHBIC aHHbIe co cripaBouHbIMU. (OI1K-1, I[TK-2)

4. BbICOKONIPOYHBIE KOMIUIEKCHO-JIETMPOBAHHBIE CTAJINA: UX COCTaB, IPUMEPBHI.
(OIIK-1, ITK-2)

5. Onpenenuth CTPYKTYpHOE COCTOsIHUE Heprkaeronux cranei 12X18H10T u
08X18H10T. Onenuts paznuune B pusuko-mMexannueckux cBoricrrax. (OIIK-1, TTK-
2))

6. OmnpenenuTtb CTPYKTYPHOE COCTOSIHUE BBICOKOIIPOYHBIX
HeprkaBeronmx crtaneid 10X15HSM3 u [5SX15HSAM3. OueHuTs pa3indue B
mexanndeckux cpoiicrBax. (OINK-1, TTK-2)

7. TlepedncnuTh peKUMBI yIPOUHSIOMUX 00PaOOTOK BEICOKOTIPOYHBIX
HepxkaBeronux ctaneit 10X15H5SM3 u 15X15H5AM3. (OIIK-1, T1K-2)

8. Omnpenenuth CTPYKTypHOE cocTosiHue HeprkaBetoniel ctau 10X21HST u cranu
08X32HS. (OIIK-1, I1K-2)

9. JIBa OCHOBHBIX pEeKHMa TEPMHUUYECKON 00pabOTKH U3AETHil U3
ctai 160X12M® Ha nepBUYHYIO U HAa BTOpU4YHYt0 TBepAocTh. (OIIK-1,

[1K-2)

10. IIpnunsbl moHMKeHHOU TBepaocTr cranu LIIX15 nmocne 3akanku B macie.
Kak o0OecrieuyuTh BBICOKYIO TBEPAOCTD JeTaJIel IAPUKONOAIIUITHUKOB U3 CTAIIN
IX15(0TIK-1, TTK-2)

11. /IBa OCHOBHBIX peKMMa TEPMUUECKON 00pabOTKH pexKyYIEro HHCTPYMEHTa
u3 cranu P18. (OIIK-1, T1K-2)

12. JlocToMHCTBA M HEJOCTATKH, 00JIACTH MPUMEHEHHUS SKOHOMHO-
JerupoBaHHbIX ObicTpopexymux craieit. (OITK-1, I[TK-2)

13. Paznuuue B CBOICTBAX, JOCTOMHCTBA U HEIOCTATKH OBICTPOPEKYIINX
craneit POMS, P18, P24. (OIIK-1, ITIK-2)

14. MexaHn3M NPOSABICHUE MEKKPUCTAIIIMTHON KOPPO3UH B
HepxkaBeronux ctansix. Crnocoos! yerpanenuss MKK. (OIIK-1, ITK-2)



15. Llenb erupoBaHus )KapOIMPOYHBIX CTaJEH U CIJIABOB TYTOIUIaBKUMU MeTallla —
MosbieHOM, Bodib(pamom, HHoOueMm. (OI1K-1, TIK-2)

16. Meraimokepamuueckue tBepabie ciuiassl BK3, BK8 u BK15. Paznuuue
B cocTaBe U ¢pu3nko-mexanndecknx cBorcTBax. (OIIK-1, ITK-2)

17. KoMIO3UIIMOHHBIE MAaTEPUAIIBI U UX OTINYHE B (PU3UKO-MEXaHUUYECKHUX
cBoicTBax ot crajnei u craBos. (OIIK-1, T1K-2)

18. BiusiHue Nerupyromux 3J€MEHTOB Ha KPUTHUECKUE TOUKH

JIETUPOBAHHBIX cTajeil U ux cTpykrypHoe cocrosinue. (OIIK-1, ITK-2)

19. Y nenbHOE BIUsSIHUE AJIEMEHTOB Ha MexaHudeckue cpoiictra. (OITK-1,

[1K-2)

20. CtpykTypHble knacchel JerupoBannbix ctaiei. (OIK-1, [TK-2)

21. Muarpamma Illeddnepa. (OITK-1, [1K-2)

22. KoHCTpYKIMOHHBIE JIETMPOBAaHHbIE CTaNIU. Tepmuueckas 00paboTka,
MEXaHUUYECKHe U IKCIUTyaTallMOHHbIe CBOMCTBA, HazHaueHue. (OIIK-1, I1K-2)

23. UHcTpyMeHTalIbHbIE HU3KOJIETUPOBAHHBIE CTAIH. TepMuieckas
00paboTKa, MEXaHUYECKHUE U IKCILTyaTallMOHHbIe CBOMCTBA, Ha3HaueHue. (OI1K-1,
[1K-2)

24. IncTpyMEHTaIbHBIE CPEAHENIETUPOBAHHBIE CTANIA. TepMUuUuecKas
00paboTKa, MEXaHUYECKHUE U IKCILTyaTallMOHHbIEe CBOMCTBA, Ha3HaueHue. (OI1K-1,
[1K-2)

25. UHcTpyMeHTalbHbIE BEICOKOJIETHPOBAHHBIE CTAIH. TepMuueckas
00paboTKa, MEXaHUYECKHE U IKCIUTyaTallMOHHbIE CBOMCTBa, Ha3HaueHue. (OIIK-1,
[1K-2)

26. Bropuunas TBep0CTh BhicOKOJerupoBanubix ctaneit. (OIIK-1, TTK-2)

27. IlapuKOMOAIIUITHUKOBBIE CTAIU PA3IMYHOTO HA3HAYEHUS, UX COCTaB,
TepMuyeckas oopabortka, cBoiicta. (OIIK-1, TTK-2)

28. bbicTpopexylue CTall HOPpMaIbHONU MPOU3BOAUTENILHOCTH, UX COCTaB U
tepmuueckas oopadotka. (OINK-1, IT1K-2)

29. beicTpopexylue CTaiu MOBBIIIEHHONW MTPOU3BOAUTEILHOCTH, X COCTaB U
tepmudeckas oopadorka. (ITK-10, I1K-12)

30. BricTpopexylire 3KOHOMHO-JIETUPOBAHHBIE CTaJlM, UX COCTaB U TEpMUYECKast
obpabortka. (OITK-1, [1K-2)

31. Koppo3uoHHOCTOMKHE (HEPKABEIOIINE) CTANIA; KX COCTaB, CTPYKTYpa,
TepMudeckas 0opabdotka u ¢pusznko-xumudeckue cporicta. (OITK-1, I1K-2)

32. JXaporpouHble CTajli U CIUIaBhI (COCTaB, TEpMHUUYECKast 00paboTKa,
cBoictBa). (OIIK-1, T1K-2)

33. KoMno3nunoHHBIE MATEPHAIIBI M METAITIOKEPAMHUYECKUE TBEPIBIE
cruiaBbl. CocraB, cBoiicTBa, HazHaueHue. (OIIK-1, [1K-2)

34. YrnepoaucTtble Ka4eCTBEHHbIE CTalIM. BiusHue yrinepoia Ha CBOMCTBA CTaNH.
(OIIK-1, TIK-2)

35. Cranu ayig xoJoAHOM mTamMnoBku. Hecraperomue X0a0/IHOKaTaHbIe CTAJIH.
(OIIK-1, TIK-2)

36. Cranu s nementanuu u azotupoanus. (OIIK-1, T1K-2)

37. llogmunuukoBeie ctanu. TpeboBanus u knaccupukamms. (OIIK-1, [TK-2)

38. KoHCTpYKIIMOHHBIE CTaIU CIEHUAIbHOrO Ha3HaueHus. Cranu
noBeIeHHON oOpabateiBaemoctu. (OI1K-1, TTK-2)

39. OCHOBBI JIETUPOBAHUS KOPPO3ZUOMHMOCTOUKNX CTAJIEH.

JlerupoBanue koppo3uoHHocroikux craieut. (OIIK-1, TTK-2)



40. beicTpopexymue ctanu. Poib Jerupyrommx 31eMeHTOB U (pa3oBbIii
coctaB cranu. (OIIK-1, I[TK-2)



MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30BAHUS POCCUMCKON ®EIEPALINHA

OEJNIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHME BBICILHEI'O
OBPA30OBAHIA

«MOCKOBCKHI HOJII/ITEXHIinECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynpTeT MaIMHOCTPOCHUS, Kadenpa «MeTauryprus»
Juctummza «CrielaabHbIe CTAN U CIUTABBDY
Ob6pa3oBarensHas nporpamma 22.03.02 Metammyprust « ITHHOBaIIH B METAJLTy pIUN

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBINA BUIET Ne 1

1. YnpouHnenue peppuTo-nepiaUTHBIX cTaliel Mpu JierupoBanuu. [IpousBectu pacyeT
TEMIIEPaTypHl.

2. Ac, qos craneit IIX15 u HIX15CT. CpaBHUTH NOJYyYEHHBIE JAHHBIE CO CIIPABOYHBIMH.

YTBepkneHo Ha 3aceqanuu kageapsl 25.05.2022 r., mpotokoia Ne 12-06.

3aB. kadeapoii / A.B. lllynerus /

MUHUCTEPCTBO HAVKU U BbICHIET'O OBPA30BAHIUS POCCUMCKON ®EJIEPALIN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
YYPEXJEHHUE BBICIIETO OBPA30OBAHMS
«MOCKOBCKHUH NOJIUTEXHUYECKUU YHUBEPCUTET»

(MOCKOBCKHH ITOJIUTEX)

@dakynpTeT MAaIIMHOCTPOCHUS, Kadenpa «Merauryprus»
Jucuunnuza «CrienuanbHble CTaIU U CILUIaBbD)
O6pazoBarenpHas nporpamma 22.03.02 Metamnyprus «/IHHOBalMy B METaJUTy pTUI»

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. BBICOKOHpOLIHLIG KOMIINICKCHO-JICTUPOBAHHBIC CTAJIN: UX COCTaB, IIPUMCPBLI.

2. Onpenenuts CTPYKTYpHOE COCTOsIHUE Hepxkaperomux ctaner 12X18H10T u
08X18H10T. Ouenuts paznuuue B PU3NKO-MEXaHUUECKUX CBOMCTBAX.

YTBepxaeHo Ha 3acenanuu kadenpsr 25.05.2022 r., mporokoa Ne 23-06.

3aB. kadeapoii / A.B. lllynerus /




MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHIiI‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbD»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Onpeaenuts CTPYKTYpPHOE COCTOSIHUE BBICOKOTIPOUHBIX HEPIKABCIOIINX CTAJICH
10X15H5M3 u 15X15H5AM3. OueHuts paznnyue B MEXaHUYECKUX CBOMCTBAX.

2. VYriepoaucThle KaueCTBEHHBIE CTaIU. BiusHMUE yriaepoia Ha CBOMCTBA CTAJIN.

YTBepxkaeHo Ha 3acenanuu kadenps 25.05.2022 r., mporokoa Ne 12-06.

3aB. kadeapoii / A.B. lllynerus /

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHNS POCCUIICKON ®EJEPALINN
®EJIEPAJILHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BbICIIETO OBPA3OBAHNA
«MOCKOBCKHUH NOJIUTEXHUYECKHUU YHUBEPCUTET»

(MOCKOBCKHH MMOJIUTEX)

®dakynbTeT MAIMHOCTPOCHMSI, Kadenpa « MeTalmyprusi»
Jucnunnnza «CrienyuanbHble CTaId U CIUIaBbD)
O6pazoBarenpHas nporpamma 22.03.02 Meramtyprus «VIlHHOBalMKM B METaJUTy pTUIDY

Kypc 4, cemectp 8
3K3AMEHAHI/IOHHI)H71 BUJIET Ne 4

1.  OmnpenenuTh CTpyKTypHOE cocTosiHME HeprkaBetoiel ctanu 10X21HST u cranu
08X32HS.

2. Cranu 15 X0JI0IHOM TaMnoBku. Hectaperomye X0noqHOKaTaHble CTalu.

YTBepkIeHO Ha 3acenanuu kadenpsl 25.05.2022 r., mporokoa Ne 12-06.

3aB. kadeapoii / A.B. Ulynbrun /




MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHIiIIIECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbD»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI

Kypc 4, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1.  IIpuuunel noHm>xeHHOMN TBepAocTH ctaym IIX15 nmocne 3akanku B macie. Kak
00ecrneYnTh BHICOKYIO TBEPAOCTh JACTaJIeH MapUKONOAMUIHUKOB 13 ctanu [IIX15.

2. Cranu a1 ueMEHTAlMU U a30TUPOBAHUSL.

YTBeprkaeHo Ha 3acenanuu kadenpsr 25.05.2022 r., nporokon Ne 12-06

3aB. kadeapoii / A.B. lllynerus /

MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA3B0OBAHUS POCCUMCKON ®EIEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3SOBAHIA

«MOCKOBCKHMH HOJIHTEXHIiI‘IECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHH NOJIUTEX)

®akynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»
JucnurmHa «CrieruanbHble CTaly U CIUIABb)
Ob6pa3oBarensHas nporpamma 22.03.02 Metamnyprus «VIHHOBaIlUH B METAJLUTy pIUN

Kypc 4, cemectp 8
3K3AMEHAHI/IOHHI)IFI BUJIET Ne 6

1.  JlocTOMHCTBa M HEJOCTATKU, 00JIACTH MPUMEHEHHS IKOHOMHO-JIETUPOBAHHBIX
OBICTPOPEXKYIIUX CTaJIEH.

2. IlogmmmuukoBsie cTanmu. TpeGoBaHus U KilaccupUKaIHA.

YTBepxneHo Ha 3aceqanuu Kadenpsl 25.05.2022 r., mpotokon Ne 12-06

3aB. kadenpoii / A.B. lllynerus /



MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHIiIIIECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbD»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBIN BUJIET Ne 7

1. MexaHu3m nposiBIEHHE MEKKPUCTALUTUTHOW KOPPO3UU B HEP)KABEIOIIUX CTAJISX.
Crnoco0Os1 yctpanenus MKK.

2.  llenp nerupoBaHus )KapONPOUYHBIX CTAIEN U CIUIAaBOB TYI'OILUIABKMUMH METaJIa —
MOJIMOJIEHOM, BOJIb()paMoM, HIOOHEM.

YTBepkneHo Ha 3aceganuu kadeapsr 25.05.2022 r., npotokona Ne 12-06

3aB. xkadeapoii / A.B. lllynerus /

MUHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHIA POCCUMCKOIN ®EIEPALIUNA
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHIA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®dakynpTeT MalIMHOCTPOEHUS, Kadenpa «Meraruryprus»

Jucunmirza «CrenyanbHple CTald U CIUIaBbD)
Ob6pa3oBarensHas nporpamma 22.03.02 Metammyprus «IHHOBAIlH B METAJLUTy prUN

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBIN BUJIET Ne 8

1. Merannokepamnueckue tBepapie cruiaBbl BK3, BK8 n BK15. Paznuune B coctase
U (PU3UKO-MEXAHUYECKUX CBOMCTBAX.

2. KomMmno3uiinoHHbIe MaTepualibl U UX OTINYUE B PU3UKO-MEXaHUYECKUX CBOMCTBAxX
OT CTAJIEN U CILIABOB.

YTBeprkaeHo Ha 3acenanun Kadenpst 25.05.2022 r., nporokos Ne 12-06

3aB. kadenpoii / A.B. lllynerus /



MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHI HOJII/ITEXHIinECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

®akynpTeT MalIMHOCTPOEHUS, Kadenpa «Merauryprus»
JuctumumHa «CrienuanbHble CTallk U CIUTaBbD)
Ob6pa3oBarensHas nporpamma 22.03.02 Metamnyprus «IHHOBAIlUH B METAJLUTy prUN

Kypc 4, cemectp 8
3K3AMEHAHI/IOHHI)IFI BUJIET Ne 9

1. BrusHME NErupyromux 3JIEMEHTOB HA KPUTHYECKUE TOYKH JIETUPOBAHHBIX CTAJIEN
Y UX CTPYKTYPHOE COCTOSIHHE.

2. yIIGJII)HO@ BJIMSIHME DJIEMEHTOB Ha MEXaHUYECKHE CBOMCTBA.

YTBepkIeHO Ha 3acenanuu kadenpsl 25.05.2022 r., mporokoa Ne 12-06.

3aB.xadenpoit / A.B. lllynerus /

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHMS POCCUICKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXJEHUE BBICIIETO OBPAB0OBAHMS
«MOCKOBCKHH MOJIUTEXHUYECKHNU YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)

@DakynpTeT MAIIMHOCTPOCHNUS, Kadenpa «Meramuryprus
JuctummHaa «CrieruanbHbIe CTalH U CIUIABB)
O6pazoBarenpHas nporpamma 22.03.02 Meramnyprus «/IHHOBalMyu B METaJUTy pTUID»

Kypc 4, cemectp 8
9K3AMEHAIIMOHHBIN BUJIET Ne 10

1.  CrpyKTypHBIE KJIaCChI JIETUPOBAHHBIX CTAJICH.

2.  Jlmarpamma leddrepa.

YTBepkaeHo Ha 3acenanuu Kadenpst 25.05.2022 r., nporokos Ne 12-06
3aB. kadeapoii / A.B. Hlynbrun /




MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU

OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/JIEHME BBICIIIETI'O
OBPA3OBAHUA

«MOCKOBCKHMH HOJIHTEXHIiI‘IECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHH NOJIUTEX)

®dakynbTeT MAIMHOCTPOCHMSI, Kadenpa « MeTalmyprusi»
Jucunnnmza «CrienuaabHbIe CTaN U CIUTaBbDy
Ob6pa3oarenpHas nporpamma 22.03.02 Metamnyprus « THHOBaITUH B METAJLTy pIHI

Kypc 4, cemectp 8
3K3AMEHAHI/IOHHLII71 BMJIET Ne 11

1.  KoHCTpyKUMOHHBIE IETMPOBAaHHbIE CTAIU. Tepmudeckas 00padoTKa, MEXaHUYECKHE
U DKCIUTyaTallMOHHbIE CBOIMCTBA, HA3HAYEHUE.

2. MHcTpyMeHTabHBIE HU3KOJETUPOBAaHHbIE CTanu. Tepmudeckas
00paboTKa, MEXaHUYECKHE U HKCIUTyaTallMOHHBIE CBOMCTBA, HA3HAYEHUE.

YTBepxneHo Ha 3aceqanuu kadenpsr 25.05.2022 ., mporoxon Ne 12-06.

3aB. kadenpoit / A.B. lllynerus /

MUHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHIA POCCUMCKOIN ®EIEPALIUNA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/JIEHUE BBICIIIEI'O
OBPA30BAHUA

«MOCKOBCKHM HOJII/ITEXHIiIIIECKI/IfI YHUBEPCHUTET»
(MOCKOBCKUI MMOJHUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbI»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METAJLTy PIHI

Kypc 4, cemectp 8
3K3AMEHAHI/IOHHBII71 BUJIET Ne 12

1.  HMHcTpymeHTanbHbBIE CPEAHENETUPOBAHHBIE CTANIH. TepMuUecKas
00paboTKa, MEXaHUYECKHE U IKCIUTyaTallMOHHbIE CBOMCTBA, HA3HAUYEHUE.

2.  HHCcTpyMeHTalIbHBIE BHICOKOJIETUPOBAHHBIEC cTalu. TepMuueckas oopaboTka,
MEXAHUYECKUE U IKCIUTYaTAIMOHHbIE CBOMCTBA, HA3HAYCHHUE.

Y1BepkaeHo Ha 3acenanuu Kadenpst 25.05.2022 r., nporokos Ne 12-06

3aB. kadenpoit / A.B. lllynerus /




MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHIiIIIECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbD»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBIN BUJIET Ne 13

1.  BropuuHas TBEpAOCTb BBICOKOJIETUPOBAHHBIX CTAJIEH.

2. IITapuKOIOAIIMITHUKOBBIC CTAIN PA3IMYHOIO Ha3HAYCHHMS, HX COCTaB, TCPMHUCCKAs
00paboTKa, CBOMCTBA.

YTBeprkaeHo Ha 3acenannu kadenpsr 25.05.2022 r., nporokon Ne 12-06

3aB. kadenpoit / A.B. lllynerus /

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHMS POCCUICKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJEHUE BBICIIETO OBPA30OBAHMS
«MOCKOBCKAH NOJUTEXHUYECKHNU YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)

@DakynpTeT MAaIIMHOCTPOCHNU, Kadenpa «MeTtamuryprus
JuctummHaa «CrienuanbHbIe CTalH U CIUIABBD)
O6pazoBarensHas nporpamma 22.03.02 Meramnyprus «/VIHHOBaluyu B METaJUTy pTUID

Kypc 4, cemectp 8
3K3AMEHAHHOHHI)II7[ BUJIET Ne 14

1. BeICTpopexXyIMe CTad HOPMAJIbHOW IMPOM3BOAUTCIBHOCTH, WX COCTaB M
TepMuueckas 00paboTka.

2. beicTpopexylie CTaaud TMOBBIIICHHOW MPOU3BOIUTENBHOCTH, HX COCTaB M
TepMuueckas 00paboTka.

YTBepxaeHo Ha 3aceqanuu kadenps 25.05.2022 r., nporokoa Ne 12-06

3aB. kadeapoit / A.B. lllynerus /




MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHIiI‘IECKI/II‘/JI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»

JII/ICLII/IH.HI/IHa ((CHCHHaﬂbeIe CTaJIu U CIIJIaBbD»

Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI
Kypc 4, cemectp 8

3K3AMEHAIIMOHHBIN BUJIET Ne 15

1. BeICTpopexyIre 3KOHOMHO-JCTUPOBAHHBIC CTalld, WX COCTAaB W TEPMUYECKas
00paboTKa.

2. KopposunoHHOCTOlKHE (HEP)KABEIOIINE) CTad; UX COCTaB, CTPYKTypa, TepMHUUCCKas
00paboTKa B (PU3HKO-XMMUYICCKHE CBONCTBA.

YTBeprkaeHo Ha 3acenanuu kadenpsr 25.05.2022 r., nporokon Ne 12-06

3aB. kadeapoii / A.B. lllynerus /

MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA30BAHISI POCCUMCKON ®EJJEPALIAU
®EJIEPAJILHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BBICILIETO OBPA30OBAHUA
«MOCKOBCKUH NOJIUTEXHUYECKHNU YHUBEPCUTET»

(MOCKOBCKHH ITOJIUTEX)

®akynpTeT MalIMHOCTPOCHUS, Kadenpa «Meraruryprus»

Juctmmumnaa «CrieruanbHble CTalld U CIUTaBBD)

O6pa3oBarensHas nporpamma 22.03.02 Metamnyprus «VIHHOBaIluK B METAJLUTy prUm
Kypc 4, cemectp 8

3K3AMEHAIIMOHHBINA BUJIET Ne 16
1. JKapompouHbie cTany U CIUTaBhI (COCTaB, TepMHUUECKas 00paboTKa, CBOWCTBA).

2. KOMHO3I/IIII/IOHHBI€ MaTepuaJibl U METAJVIOKECPAMHUYCCKHEC TBEPALIC CIIJIABhI. COCTaB,
CBOﬁCTBa, Ha3Ha4YCHHC.

YTBepxaeHo Ha 3acenanuu kadenpsl 25.05.2022 r., mporokoa Ne 12-06

3aB. kadeapoii / A.B. lllynprus /




MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA30OBAHUS POCCUICKON ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXX/IEHME BBICHIEI'O OBPA30OBAHNS
«MOCKOBCKHH MOJIUTEXHUYECKHUU YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbD»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBINA BUJIET Ne 17

1.  IIpowusBectu pacuer temmeparypsl Ac; st ctanu 30XI'CA npu coaepkaHuu
JIETUPYIOIINX 3JIEMEHTOB HA BEPXHEM, CPETHEM U HIKHEM YPOBHSIX. CpaBHUTH
MOJTYYEHHBIE JAHHBIE CO CITPABOYHBIMM.

2. KOHCTpyKIIMOHHBIE CTANU CTICIMATLHOTO Ha3HaueHUs1. CTalli TOBBIIIICHHON
00pabaTbIBAEMOCTH.

YTBepkIeHO Ha 3acenanuu kagenpsl 25.05.2022 r., mporokoa Ne 12-06

3aB. kadenpoii / A.B. lllynerus /

MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30BAHUS POCCUMCKON ®EJEPALINHA
OEJNEPAJIbHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHIA

«MOCKOBCKHH NOJIUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHH MTOJIUTEX)

@DakynpTeT MAIIMHOCTPOCHNUS, Kadenpa «Meramuryprus
Jucuunnuza «CrenuanbHbIe CTAIU U CILUIaBbD)
O6pazoBarensHas nporpamma 22.03.02 Metamnyprus «VIHHOBaIMK B METaJUTy pTHID»

Kypc 4, cemectp 8
3K3AMEHAHHOHHBII7[ BUJIET Ne 18

1. OCHOBBI JIETUPOBaHUSI KOPPO3ZUOHHOCTOMKUX cTajel. JlerupoBanue

KOPPO3UOHHOCTOMKHUX CTAJICH.

2.
3.  Paznuuwue B cBOWCTBAX, JOCTOMHCTBA U HEAOCTATKHU OBICTPOPEXKYLIUX CTaJEH

P6MS, P18, P24.

YTBepxaeHo Ha 3aceqanuu kadenps 25.05.2022 r., nporokoa Ne 12-06

3aB. kadenpoii / A.B. lllynerus /




MUHUCTEPCTBO HAVKH U BBICIIIETO OBPA30OBAHUS POCCUMCKON ®EJEPALINU
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
VUPEXXJAEHHWE BBICIIET'O OBPA3OBAHUS

«MOCKOBCKHM HOJII/ITEXHIiIIIECKI/IfI YHUBEPCHUTET»
(MOCKOBCKHI MMOJUTEX)

dakynbTeT MalIMHOCTPOeHUs, Kadenpa «Meraruryprus»
I[I/ICLII/IH.HI/IHa «Cneunanbﬂme CTaJIu U CIIJIaBbD»
Ob6pazoarensHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIy B METALTy pIHI

Kypc 4, cemectp 8
3K3AMEHAIIMOHHBIN BUJIET Ne 19

1.  Beictpopexyiue cranu. Posb Jerupyronmx 3JeMeHTOB U ()a30Bblii COCTAB CTAJIH.

2. JIBa OCHOBHBIX peKUMa TEPMHUYECKON 00paOOTKH PEXKYIIEro MHCTPYMEHTA U3
cranu P18.

Y1BepkaeHo Ha 3acenanun kadeapsr 25.05.2022 r., npotokon Ne 12-06

3aB. kadeapoii / A.B. lllynerus /

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHMS POCCUICKON ®EJEPALIUN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXIEHHUE BBICIIETO OBPA30OBAHUS
«MOCKOBCKHUH NOJIUTEXHUYIECKHUU YHUBEPCUTET»

(MOCKOBCKHWM MOJIUTEX)

®dakynbTeT MAIIMHOCTPOCHMSI, Kadenpa « MeTalmyprusi»
Jucunnnmza «CrienuaabHbIe CTaN U CIUTaBbDy
O6pa3oarenpHas nporpamma 22.03.02 Metamnyprus « ITHHOBaIIH B METAJLTy PIHI

Kypc 4, cemectp 8
3K3AMEHAHI/IOHHLII71 BUWJIET Ne 20

1.  JIBa OCHOBHBIX peKUMa TePMHUUYECKON 00padoTku uznenuit u3z ctau 160X12Md
Ha MEPBUYHYIO U Ha BTOPUYHYIO TBEPAOCTD.

2. TlepeyucnuTh peKUMBbI YIIPOUHSIONINX 00pab0TOK BBICOKOIIPOUYHBIX HEPKABEIOIIUX
craneit 10X15HSM3 u 15X15H5AM3.

YTBepxaeHo Ha 3aceqanuu kadenps 25.05.2022 r., nporokoa Ne 12-06

3aB. kadeapoii / A.B. lllynerus /
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