MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

HCCIE/IOBAHUA ITPOLECCOB ITPOU3BO/ICTBA CTAJTH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.04.02 Metannyprus

HanpasnenHocTs (mpoduiib/crieriuanu3anys) nporpaMmbl
Mertannypruyeckre TEXHOJIOTUY TPOU3BO/ICTBA YEPHBIX METAJUIOB U CIVIABOB

YpoBeHb BhICIIETO 00pa30BaHUs - MarucTpaTypa

®opma oOyueHus
3a04Has

WUuctutyt/ pakynprer MHCTUTYT METaJUTypruu, MalllMHOCTPOEHUS U MaTepuanooOpaboTKu
Kadenpa Meramutypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 2

Maruuroropck
2024 ronx



Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas mporpamMmMa paccMoTpeHa U 0100peHa Ha 3aceqaHuu kadenpsl Metamtypriuu u
XUMHUYECKNX TEXHOJIOTUH
09.01.2024, mporoxoin Ne 4

s

3aB. kadenpoit EALLLAS A.C. XapueHko

-,

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM

20.02.2024 r. npoTtokoa Ne 4 . .
IIpencenarens /" " '/A{CaBI/IHOB

PaGouas nmporpamma cocraBicHa:

noueHT kapeapsl MuXT, kana. TeXH. HAyK M. B. IToramoBa

Penensenr:

noueHT kadeapsl JIITuM, kana. TexH. HaAyK (A v O. C. MoaoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom or 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpto ocBOeHMS IUCHMIIMHBL (Monyis) «VccinenoBaHue HpPOLIECCOB MPOU3BOICTBA
CTaJIN SIBJIICTCS IPUOOpETeHNE 00YJaOIIMMUCS 3HAHUM, YMEHHUI U BJIaICHUH B COOTBETCTBHH C
BUJOM HPO(PECCUOHATIBHON MAEATENBHOCTU: CHOCOOEH pellaTh IPOM3BOJCTBEHHbIE M (WIIN)
UCCIIEIOBATEIbCKUE 3a7ayll Ha OCHOBE (PYHJaMEHTAIbHBIX 3HAHHHA B OOJIACTH METaLTypTuH,
CHOCOOEH OLEHUBATh PE3yJIbTAThl HAYUHO-TEXHUYECKUX Pa3pabOTOK, HAyYHbIX UCCIIEAOBAHUM U
00OCHOBBIBaTh COOCTBEHHBIH BBIOOP, CHCTEMATHU3UPYs W 0000mIas JTOCTHKEHHS B OTPACIH
METaJUTyPruy U CMEXHBIX 00JIaCTSIX.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuiuinHa MccnenoBanus mpoLeccoB MPOM3BOJACTBA CTAIM BXOIUT B 00s3aTEIbHYIO
4acTh Y4€OHOro II1aHa 00pa30BaTEIbHON IPOTPAMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

CKBO3HBIE METAJUTYPTrU4E€CKUE TEXHOIOT MU

Merononorus u METObl HAYYHOTO UCCIIEIOBAHUS

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

IlonroroBka k ca4ye u cjada rocyapCTBEHHOIO 9K3aMEHA

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIMOHHOW pabOTHI

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynprare ocBoeHHMs ~JAuMCUMILIMHBI (Moayis) «lccriemoBaHMs  IpOLIECCOB
MIPOU3BOJICTBA CTAJIN» 00YUAIOIUNACS JOIKEH 00J1a/1aTh CICYIOIUMU KOMIIETEHIIUSIMH:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH pemiaTh MpOU3BOACTBEHHbIE U (MIJIM) HUCCIEAOBATEIbCKUE 3a]]a4i, HA OCHOBE
(dyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIIK-1.1 Pemaer mpodeccrnonansHblie 3a1au B 007aCTH METAITYPTUH U TPOIIECCOB
MeTANTI000PaO0TKH, HCIOJIB3Ys (D YHIAMEHTAIbHBIC 3HAHHS

OIlK-1.2 Bnangeer crocobamu u mpuemMaMu pelieHUs UCCIEAOBATEIbCKUX 3a/lad B
MPEeIMETHOM 00JIACTH METAJUTYPTHH H METAILIIO00pa0OTKH

OIIK-1.3 [Ipumensier QyHAaMEeHTaNbHBIE MEXKIUCHUILUTUHAPHBIE 3HAHUS IS

peleHus 3a1a49 B IpodeCcCHOHAILHON IeITEILHOCTU

OIIK-5 CnocobeH oneHUBaTh pe3yJabTaThl HAyYHO-TEXHMUYECKHUX pa3pabOTOK, HAYYHBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHHS
B OTPACIIM METAJUTYPTHH M CMEKHBIX 00J1aCTsIX

OIIK-5.1 [IpoBoauT Hay4yHBIE HCCIENOBAHUS [UIsl TONy4YeHUs O0a3bl JAaHHBIX O
CBOMCTBAaX METAIOU3ACIIMM IIMPOKOTO HA3HAYEHHUS C MOCIEIYIOMEH
00pPabOTKOI, aHATHM30M U MHTEPIPETAINEH TOIYIEHHBIX PE3YILTATOB

OIIK-5.2 OneHuBaeT  pe3ynbTaThl  HAYYHO-TEXHMYECKUX  pa3paboToK 1O
COBOKYITHOCTH METOJOJIOTHYCCKUX IMPU3HAKOB IJIA BBI60pa OIITUMAJIBHBIX
peuieHuil 1O COBEPIIEHCTBOBAHUIO CYIIECTBYIOMIMX TEXHOJIOTHUYECKUX
MPOIIECCOB B METAJLTYPTUUYECKON OTPACIIH U CMEKHBIX 00JIaCTsIX

OIIK-5.3 Cucrematusupyer © 0000maer ombeIT [yl 0OOCHOBaHWS BBIOOpa
OIITUMAJIBHOTO pelieHus npu pa3paboTke MHHOBAIIMOHHBIX
TEXHOJOTHUECKUX MIPOIIECCOB B obracTu METAILTYyPTAN u
METAII000pa0OTKH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 14,1 akaj. 4acos:
—ayautopHas — 14 akaj. yacos;
— BHeaynutopHas — 0,1 aka. yacos;

— caMocTosTenbHas pabora — 270 aka. 4acos;
— B (hopMe MPaKTHYECKOI MMOATOTOBKU — 2 aKaJl. 4ac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Pazpen/ tema 2 (B axaz. yacax) == A . P Kon
> 3 ©| caMOCTOSITENbHOMN | yCIIeBaeMOCTH U
JUCLIUATUINHBI N S . | xomnerenu
0 & padoThI MIPOMEKYTOYHOM
nab. | mpaxr. | $ .8 aTTecTalyy
Jlek. s < 11
3aH. 3aH. | QU &
1. HccnenoBaHue ONTUMH3ALNU
cOCTaBa IIAXTHI
CTaJIeTJIABUIIbHBIX IPOLIECCOB
11 Uccnenosanue
TpeOOBaHUI K IIUXTOBBIM Co6op, aHanmu3 u
MaTepHaiam: YYr'yHY cucTeMaTu3aIus CocraBienue
KUJIKOMY YYIIKOBOMY, HHPOPMaIH C AQHHOTALIUH T10 OIK-1.1
oMy, TBEpAOMY HaTTMCaHUEM TeMe. -
OIlK-1.2,
OKHCIIUTEIIO, ¢urocy, I1aHa-KOHCIICKTA BerrsaBneHue OIMK-1.3
nobOaBKaM. Ananus 2 42 110 TEME. KJIIOYEBBIX CJIOB U OIK 5' 1'
[MOJITOTOBKH IIAXTHL. IonroroBka Kk | MX mpeacTaBiIeHUE. OIK 5'2'
Wzyuenue mporecca npakTrnaeckuM | Pazpaborka TectoB OTIK 5' 3'
necynbhypanun Yyr'yHa, 3aHITUSIM. 10 TeMe. Y CTHBIN '
COPTUPOBKHM JIOMA, YCIIOBHI IoaroroBka k orpoc
TPaHCIOPTUPOBKU ul YCTHOMY OTIpOCY
XpaHeHHs (ITIOCOB.
Coop, ananu3 u
cucTeMaTu3aIus
1.2 UccnenoBanue CocraBienue
HHPOPMAIIH C
BapHaHTOB IIMXTOBKHA aHHOTALUH 110 OIIK-1.1,
. HaIHUCaHHEM
KOHBEpTEpHOU u Teme. BrisiBnenue OIlK-1.2,
TUTAaHA-KOHCIICKTa
3JIEKTPOIUIABKH. Benenne 2 30 110 TeMe KJIIOYEBBIX CJIOB U OIIK-1.3,
MPOLIECCOB C  PA3THMYHBIMU ) ux npezacrasienue. |  OIIK-5.1,
IToaroroBka k
BHJAMH MaTepHasoB Pazpabotka TectoB | OIIK-5.2,
. MPaKTUYCCKUM ”
(okucnurenei, 1o Teme. Y CTHBIN OIIK-5.3
HayTJiepoKuBaTenei) SATVITHAM. onpoc
yriep IToaroroBka k P
YCTHOMY OTIPOCY
HWroro no pazneny 4 72

2. Hccnenosanue

OCHOBHBIX

MPOTEKAHUS
peakuuit

CTaJICIUIaBHJIBHBIX TPOIIECCOB B
71a00paTOPHBIX YCIOBHUSX




Co6op, aHanm3 u

CHCTEMaTH3aIUS CocraBieHue
uHbopmaru ¢ aHHOTAI[UH T10
OIIK-1.1,
2.1 HUccrnenosanne HaIlMCaHUEM TEME. OTK-1.2
MIPOIIECCOB OKHCIICHUS IJIaHA-KOHCIICKTa Briasnenne OIK 1'3‘
Kelesa, yriaepoja, Maprasia 2 36 0 TeMe. KITFOUEBBIX CIIOB U OIIK 5' ll
Y KpeMHHs B JIADOPaTOPHBIX IonroroBka Kk | MX mpeacTaBiIeHUE. OIK 5'2‘
YCIIOBHSAX npaktuieckuMm | PazpaboTka TecToB OTIK 5' 3‘
3aHATUSM. o TeMme. Y CTHBIN ’
IToaroroBka K ompoc
YCTHOMY OIIpOCY
C6op, aHanm3 u
CHCTEMAaTH3aIHS Cocrasnenne
HH(pOpMALUH C aHHOTAI[UH T10
Hg)HI/E)CﬁHLIEIeM Tehlale OIIK-1.1,
2.2 Hccnenosanus ) OIIK-1.2,
[JIaHA-KOHCIIEKTa BrisBnenue
nporeccoB  aedocdoparyu OIIK-1.3,
2 2 40 10 TEME. KJIFOYEBBIX CJIOB U
MeTala B J1abopaToOpHBIX OIIK-5.1,
TMoxroToBka Kk | MX mpeCTaBICHHUE.
YCIIOBUAX OIIK-5.2,
npaktuiaeckuMm | PazpaboTka TecToB
. OIIK-5.3
3AHATHAM. 1o TeMe. Y CTHEII
IloaroroBka k o1poc
YCTHOMY OIIPOCY
Co6op, aHau3 1
CHCTEMAaTH3aIUS CocraBieHne
nHpOpMAaIUH C aHHOTAIH I10
H;.I)HI/II)CH,H];I/ICM TEME OIK-1.1,
2.3 Uccnenosanue ) OIIK-1.2,
IIaHa-KOHCIIEKTa Brissnenne
MPOIIECCOB  JieCyb(yparuu OIIK-1.3,
2 40 110 TEME. KJIIOYEBBIX CJIOB U
MeTaula B JabopaTOpHBIX OIIK-5.1,
IMonroToBka Kk | MX mpezcTaBICHHUE.
YCIIOBHSX OIIK-5.2,
npakTudeckuM | PazpaboTka TecToB OTIK-5.3
3aHATUSIM. 10 TeMe. Y CTHBIN '
TloaroroBka k ornpoc
YCTHOMY OTIpOCY
HWroro no pazneny 6 116
3. HccnemoBanue — mpoIECCOB
BBIIJIABKH CTAJIU B 3JIEKTPOIeyax
Coop, ananu3 u
CHCTEMAaTH3ALIUsS
CocraBnenne
MH(OpMALH ¢ aHHOTAIH IT0
HaIlMCaHHEM Tel\]/fe OIIK-1.1,
IUIaHA-KOHCIIEKTa ) OIIK-1.2,
3.1 Uccnenosanne BrisiBnenue
10 TeMeE. OIIK-1.3,
MIPOLIECCOB BBHIMIABKH CTaIH 2 34 KJIIOYEBBIX CJIOB U
ITogroroska k OIIK-5.1,
B nmeun TamMMaHa UX MpeCTaBICHHUE.
JIEKIIMOHHBIM U OIIK-5.2,
Paspabotka TectoB
MPAaKTUYCCKUM . OIIK-5.3
o Teme. Y CTHBIN
3QHATHUSIM.
onpoc
ITogroroBka k
YCTHOMY OTIpOCY
2
Co6op, aHanu3 u
CHCTEMAaTH3AINS
CocraBlieHHE
nH(opmayn ¢ aHHOTAIUH IT0
HaIlMCaHHEM TeMe OIIK-1.1,
3.2 HUccnenosanne MJIaHa -KOHCIICKTa ) OIIK-1.2,
Brrsasnenue
MIPOLIECCOB BBIIUIAKU CTaJH B 110 TEME. OIIK-1.3,
2 48 KJIIOYEBBIX CJIOB U
neyu IToaroroBka k T — OIIK-5.1,
[ retin6epra-I"pamonHa JICKITMOHHBIM 1 P ’ OIIK-5.2,
Pazpabotka TectoB
MPAaKTHIECKUM . OIIK-5.3
o Teme. Y CTHBIN
3AHATHAM.
onpoc
IToaroroBka k
YCTHOMY OIIPOCY
Wroro no pazneny 4 82
Uroro 3a cemectp 14 270 320
HTOro mo gJuCIUILUIMHE 14 270 3a4€ET C OICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa30BaTeNbHBIX TEXHOJOTMH B TMPENOAaBaHWU AMCUMIUIMHBL «VlcciaenoBanue MpoIeccoB
MIPOU3BOJICTBA CTalIM» MCIOJNB3YIOTCA KaK TPaJWLMOHHAS W MOIYIbHO-KOMIETEHTHOCTHAs
TEXHOJIOTUH, TAK U TEXHOJIOTHSI IPOOJIEMHOTO M MHTEPAKTHBHOTO OOYUCHHS.

C uenblo peanu3alui KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYYAIONIIMXCS PEANTU3YIOTCS CIEIYIOLINe CPeICTBa,
CIOCOObI ¥ OPTaHU3ALIMOHHBIE MEPOTIPUSATHSL:

-M3y4YEeHHE TEOPETHUECKOro MaTepHaja TUCIMIUIMHBI Ha 3aHATHAX C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

-CaMOCTOSITEJIbHOE ~ W3yYeHHE  TEOPEeTHUECKOr0  Marepuaja  JAUCHUIUIMHBL  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON YUeOHOM U Hay4HOU IUTepaTyphl;

-popMuUpoBaHWE W pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyYaIONUXCS Ha
MPAKTUYECKHUX 3aHITHSIX.

K WHTEepakTHBHBIM  METOJIAM, HCIOJB3YEMBbIM TPH HU3YYCHHH JIUCIHUILIMHBI
«HccnenoBanre mpoIeccoB MPOM3BOACTBA CTAlIW», OTHOCSTCS: HCIOJIb30BaHHE MPOOIEMHBIX
METOZOB H3JIOKEHHs] MaTepuaja ¢ TNPUMEHEHHEM OJBPUCTHYECKUX TPUEMOB (CO31aHUE
MPOOJIEMHBIX CUTYAIUH U Jp.); a TAKKE CO3/IaHUE AIEKTPOHHBIX MTPOYKTOB (TPE3EHTAIMIN).

Ha 3amstmssx  memecooOpa3sHO — MCHOJB30BATh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aMMOO0OY4YEHHs, COBMEIIAs €€ C TEXHOJIOTHel mpodieMHoro odbyuenus. [Ipu aTom Heobxonumo
MOBBIINIATH MTO3HABATENBHYIO aKTUBHOCTh CTYJEHTOB, OPTaHU3Ysl CAMOCTOSTENBHYIO paboTy Kak
HCCJIEIOBATEIBCKYIO TBOPUECKYIO 1€ATEIHHOCTb.

3aHATUS TPOXOIAT Kak ¢opMme HH(POPMAIMOHHBIX COOOWIEHWNA, Tak W B (opme
COOOILIEHUH-KOHCYIbTALIUN, TJe TEOPETHUUYECKUH MaTepHall 3apaHee BbIIACTCS O0YyYaroIIuMCs
JUTSL CAMOCTOSITEIIFHOTO M3YYEHHUSI, /I IOJrOTOBKH BOIIPOCOB MPENOAaBaTeo. Takum oopa3zom,
3aHATUE MPOXOAMUT MO THUIY BONPOCHI-OTBETHI-TUCKycCUs. MIHOTAa 3aHATHS MPOXOAAT B BHUAE
npoOJeMHON CHTyallud C OCBEIIEHHEM pa3IMYHBIX HAYYHBIX MOJXOJO0B K IIOCTAaBICHHOMN
npobiieme.

ITpu npoBeieHNH NPAaKTUYECKUX 3aHATHI MperoiaraeTcs epexol OT PenpoayKTUBHBIX
METOI0B OOyUYeHHsI K YaCTHYHO-TIOMCKOBBIM W HCCIIEOBATEILCKUM METO/aM, Pa3BHBAIOIIUM
JIOTMYECKOE, TEOPETUUECKOE MBILIUIEHUE, YMEHHE apryMEHTUPOBaTh U OTCTaUBaTh COOCTBEHHOE
noHnManue Bompoca. C ATOH IENTbI0 BO3MOXKHO HCIOJIB30BAHWE METOJIOB JBPHCTUYECKHUX
BOIPOCOB U OpPIUHCTOPMUHTA (MO3TOBOM aTakm).

B xope 3aHsATHIA TpenoaraeTcs NCIoIb30BaHNE KOMIUIEKCa MHHOBAITMOHHBIX METO/I0B
AKTUBHOT'O 00YUEHUs CTYJCHTOB, BKJIIOYAIOLIETO B CE0:

- co3maHue TPOOJIEMHBIX CHUTyallMii C TMOKa3aTeIbHBIM pEIIeHHEM TPOOIEeMBI
IpernoJiaBaTeseM;

- CaMOCTOSTENbHYIO TIOMCKOBYIO JESTEIBHOCTh B pEIICHUH YYEOHBIX IPOOIeM,
HaIpaBJIsIeMYI0 penoaBaTeseM;

- CAMOCTOSITETIFHOE pelIeHIe Po0IeM CTyICHTaMH IT0/T KOHTPOJIEM MTPETIoIaBaTelsl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCHOJIb30BAHUEM
CJICYIOIINX ITPHEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJIECHMIO TAOIHI], CXeM, I'papHUKOB C NpPOBEIECHUEM
nocJye-AyIOIeTo UX aHAIIN3a;

- NPUMEHEHHE PEKOMEHJAIMi MO COCTABJICHHMIO TE3UCOB, KOHCIEKTOB, AHHOTAIHUi,
pa3paboTKe TECTOB 110 MPOYNTAHHOMY MaTepHaly;

- packpbITHE NpenojaBaTeleM NPUYMH M XapakTepa HeyAad, BCTPEHAIOLIUXCS IPH
pelieHuu npooiem;

- IGMOHCTpALUS aTbTEPHATUBHBIX MIOJIXO0/I0B K PEIICHUI0 KOHKPETHOM MPOOIIEMBI;

- aHAJIU3 MTOJTyYEHHBIX PE3yJIbTAaTOB U OTHICKAHHUE TPAHUI] MX IPUMEHUMOCTH;

- ICTIOJIb30BaHME 33aHUH JJI1 CAMOCTOATENBHOM pabOThI ¢ M30BITOUHBIMU JAHHBIMH.



[Ipy mpoBeAeHUH MPAKTUYSCKUX 3aHATUH HEOOXOIAMMO IEJICHAMPABICHHO MEPEXOAUTh OT
PENpPOAYKTUBHBIX METOJOB O0yUeHUS K YaCTUYHO-TIOMCKOBBIM U MCCIIEI0BATEIbCKUM METO/IaM,
pa3BuBasi JIOTMYECKOE MBIIUICHUE, YMEHHE apryMEHTHpPOBATh W OTCTaMBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOW LEIbI0 BO3MOYKHO MCIOJB30BAHUE KaK TPAJAULMOHHOM, TaK M
POOJIEMHOM U HHTEPAKTUBHOM 00pa30BaTEIbHBIX TEXHOIOTHIA.

Ha mpakTuueckux 3aHATUSAX CTYACHTHI 3aKpEIUISIOT 3HAHUS, MPUOOPETAIOT YMEHUS U
BIIQJICHUSI.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. Coopummkos, I'.C. CoBpemeHHBIE TTPOOIEMBbI METALTYPrUU U MaTEPUATIOBEICHUS |
THIPOJIUHAMHUKA U MAacCOOOMEH B MHOTO(a3HbIX CHCTEMaX METALTyprud . ydeOHoe mocobue /

I'.C. Coopmmkos, C.M. Yubmzoa. — Mockea : MUCHUC, 2016. — 141 c. — ISBN
978-5-87623-998-3. — TekcT : 351eKTpOHHBIH // DIeKTpOoHHO-O0nbaroTeYHas cuctemMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/93667 . — Pexum pocryma: uis aBTOpPU3.
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I".1. Hocosa

Poccuiickas  I'ocynapcrenHas  GuOmoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

denepanbHOe  TOCYAAPCTBEHHOE — OFOHKETHOE

yUIpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/

POMBIIUIEHHOM COOCTBEHHOCTH
ITouckoBas cucrema Akamemust Google (Google

URL: https://scholar.google.ru/

Scholar)

HarmonanpHast uHGOPMAMOHHO-aHATHTHYECCKASI

cucreMa — Poccuiickuii uugeke Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

DnexTpoHHas 0a3a MepruoIUIeCKuX u3aanuii East
View Information Services, OO0 «MBUC»
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

1. YueOnas ayautopust JUisi IPOBEICHUS MMPAKTUIECKUX 3aHATHI OCHAIIICHA:

TEXHUYCCKHMMHU CPEJCTBAMU OOYYCHHMS, CIYKaIIUMH JUIS MPEICTABICHHUS Y4EeOHOH -
TEXHUYECKUMHU CPEACTBAMHU O0YUYCHHUS, CIY>KAIIUMU ISl IPECTaBIeHUs yueOHOM nHpopMarim
OOJIBIIION ayAUTOPUH: MYJIbTHMEIMMHBIMUA CPEJCTBA XPaHEHUs, Tepelayd M MpPeCTaBICHUS
yueOHOI nHpOopManuy;

- CIIEUAIM3UPOBAHHON MEOEIIBIO.

2. YueOHasi ayquTOpus JJIsl TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIIEHA!

- KOMIIBIOTEpPHOH TexHukoi ¢ makerom MS Office, ¢ mnoakaroueHneM K ceTH
«lHTep-HET» M C JIOCTYIIOM B DJJIEKTPOHHYI HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEdy
YHHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. [loMenienue a1t CaMOCTOSATETHPHON paOOThHI OCHAIICHO:

- KOMITBIOTEpHOM TexHuKoi ¢ makerom MS Office, ¢ mnoaxmoueHneM Kk ceTH
«HTEp-HET» W C JOCTYIIOM B OJJIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEay
YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemieHne A XpaHEHMs M NPOQUIAKTUYECKOTO OOCITY)KHBaHUS Yy4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsI ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- mkadamMu sl XpaHEHUS y4eOHO-METOINYECKOM JOKYMEHTAIIMHA U MaTEPUAJIOB.
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IMPUJIOKEHME 1

Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[To mucrumMHe MpeaycCMOTpEeHa ayIUTOPHAS U BHEAYAUTOPHAS CAMOCTOSITENIbHAS paboTa
00ydJaronuxcs, KoTopas MpeArnoaracT BbIMOTHEHUE TPAKTHICCKUX PaboOT.

Huka npaktuyeckux pador Nel. CocraBieHue aHHOTALMM MO COCTABISIOIMIUM TEMBbI
«Hccnenosanue ONTHMHM3ALMH COCTaBa IIHUXTHI CTAJEIVIABHJIBHBIX MPOIECCOBY.
BrlisiBieHHE KIIFOUEBBIX CIIOB M WX MPEICTaBICHHE; Pa3padOTKa TECTOB MO  COCTABIISIFOIIMM
TEMBIL.

- HCcclleloBaHWE TpeOOBaHUII K IIMXTOBBIM MaTepuajaM: 4YYryHYy, JOMY,
deppocriiaBam,  ¢Qurocy, go6aBkaM; aHaiu3 pPabOTOCIIOCOOHOCTH  CTAJIEMJIABHJILHOIO
MPOM3BO/JCTBA B PA3JIMUHBIX YCIOBUSIX;

- HCCIICJIOBAaHNE MIMXTOBKHU CTAJIENJIABHJIBLHBIX MPOIECCOB;

- U3y4YCHHE COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI IJIf COBEPIIEHCTBOBAHUSA
MPOLECCOB BBIMJIABKH CTAJM, aHAIU3 OCHOBHBIX IOCTHKEHHMH B OOJIACTH METAJUTyprud W
CMEXHBIX 00J1aCTsIX;

- HCCIIEIOBaHHEC C NPUMeHEeHHeM MeTOJA0B (PU3MYeCKOr0 W  YHCJIEHHOIo
MO/1eJIMPOBAHMS MPOLECCOB JIJISl BBISBICHUS] ONTHUMAIBHBIX 3HAYEHUM OCHOBHBIX MapaMeTpOB
CTaJICTUIaBIIIBHBIX TIPOLIECCOB.

Huka npakTuyeckux pador Ne2. CocraBieHHWE aHHOTALMM MO COCTABISIOMIUM TEMBbI
«IToBenenne mpuMeceii B cTajleNJIaBHJILHBIX Mpolleccax». BeIIBICHUE KIIOYEBBIX CIOB U MX
npejacrasienue. PazpaboTka TECTOB M0 COCTABIISIONIIM TEMBI:

- HcclieIoBaHue npoiiecca aedochopanuu B KHCIOPOTHOM KOHBEpPTepe;

- HCCIIeJIOBaHUE Mpolecca aecyjJb(ypaunud B KHCJIOPOAHOM KOHBepTeEpe;

- HCCIICJIOBAaHUE MOBEAeHHsI MapraHa B KHCJIOPOIHOM KOHBepTepe;

- ICCIIEJIOBAaHUE MOBEAEeHNsI KPeMHHsI B KHCJIOPOIHOM KOHBepTepe.

Huka npakruyeckux pador Ne3. CocraBieHue aHHOTALMM MO COCTaBISAIOIIMM TEMBbI
«HUccnenoBanmne BHITIJIAKM CTald B DJIEKTpoIedax B JTAOOPATOPHBIX YCIOBHSIX». BbIsBIIeHHE
KITIOUYEBBIX CJIOB U MX IpeJcTaBieHne. Pa3paboTka TECTOB IO COCTABISIONIUM TEMBI :

- ONMCAaHNE KOHCTPYKUHMHU JIa00PATOPHBIX MeYveid;

- UCCJIEIOBaHUE MMYTEM MATEMAaTHYECKOT0 MOJIEIMPOBAHHUS MPOLECCOB BHIIIABKH CTAJIA B
71a00paTOPHBIX MeYax METO/IaMHU TeperiaBa U ¢ MPOBEIEHUEM OKUCIUTEILHOTO TIEPHO/IA;

- OIICHKa MOBEJCHUsI TpUMeced B TMPOLEcCcax BHIUIABKM CTaIM MO JIBYM
BBITIETIEPEUNCIICHHBIM TEXHOJIOTHSIM.

Ilepeuens memamuk 0na nOO20MOGKU K YCHIHOMY ORPOCY
BrinnaBka cranu B PO u 3a pybexoM, 00beMbl IPOU3BOICTBA
CoBpeMeHHbIE TEXHOJIOTUH BBITUIABKH CTAJU 32 PyOe:KOM

AHanus cTaneruiaBuIbHOro NMpou3BoAcTBa B Poccun
XapakTeprucTuka U 0COOEHHOCTH TEXHOJIOTUI MPOU3BOICTBA CTANIN
BrimuaBka ctany MapTEHOBCKUM CIOCOO0M

BrimutaBka ctanu KuciaopoJHO-KOHBEPTEPHBIM CIIOCOOOM
BrlmutaBka cranu B 3J€KTporeyax

TeXHNKO-2KOHOMUYECKHI aHaJIN3 TEXHOJIOTUIA ITPOU3BOJICTBA CTAIU

CpaBHUTENBHBIN aHATU3 BIUSHUS Ha OKPYKAIOIIYIO CPEly Pa3IUUHbIX CIIOCOOOB
MIPOU3BOJICTBA CTATIU



MNPUJIOKEHHUE 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHsI POMEKYTOUHON aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEJACHUS MPOMEKYTOUHON aTTecTAlNM:

CTpYKTYPHBII
PYKTYP [Inanupyemblie pe3ysbTaThl
3JIEMEHT
00y4eHus
KOMIIETEHIINHU

OneHouHble CpeCTBA

OIIK-1: cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIIEI0BATEIbCKUE 321a41 HA OCHOBE (yH/IaMEHTAJBHBIX 3HAHUH B 00J1aCTH

MeTaJUTypruu

OIIK-1.1: Pemaet npodeccroHaabHbIC 3a7a41 B
00JIaCTH METaJUTypPTUH U TIPOLIECCOB
METaJIJI000padOTKH, UCIIOJB3YS (yHIaMEHTaJIbHbIE
3HaHUA

Hepeqenb meopemu4ecCKux 60npocoeé K 3aué'my C OHEHKOIz:

1. MeTammnyeckne MUXTOBBIE MaTCpHrajibl COBPCMCHHBIX CTAJICIIABUIIbHBIX IIPOICCCOB
2. LHnaK006pa3y}01uHe MaTCpHraibl CTAICINIABUIIBHBIX ITPOICCCOB

3. Kakue oxucnurenu IMPUMCHSAIOTCA B CTAJICIIIIABUIIBHBIX HpOHGCC&X?

4. 3HayuMeble HAaYUYHO-TCXHUYCCKUC pa3pa6OTKI/I U HAYUYHBIC HCCICOOBAHUA II0 TCEMATHKE
COBPCMEHHOT'O CTAJICTINIAaBUIJIBHOTO ITPOU3BOACTBA.

OIIK-1.2: Bnageet cnocobamu u MpueMamMy perieHus
HCCIIEIOBATEeNbCKUX 3a/lad B IpeIMETHOW obsactu
METAJUTYPIHH U METAII000paboTKH

Ilpumepnvie npakmuyeckue 3a0anus:
[TpoBecTu 0030p IUTEPATYypPHI 110 33JAHHON TEMATHKE.

CocTaBUTh AHHOTAallUMu 110 BBISIBJICHHBIM HCTOYHUKaAM

OIIK-1.3: [Ipumenser byHIaMeHTaIbHbBIE
MEXTUCIUTUIMHAPHBIC 3HAHUS I PEIICHUS 33734 B
npodeccHoHaNbHON eI TENbHOCTH

3aoanue na peuwienue 3aoauu:

BBINTONHUTE pacy€T MUXTOBKU KOHBEPTEPHOU IUIABKHU Il Pa3JIMYHBIX BADUAHTOB COOTHOLIECHUS
YyryHa M JIOMAa M C BapbHpPOBAaHUEM COCTABOB METAJUIMYECKOW M HEMETAJUIMYECKOM YacTh




CTpyKTypHBIH
3JEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

IMINXTHI.

OIIK-5: cnoco0eH oneHUBaTh Pe3yJbTAThl HAYYHO-TeXHUYECKUX Pa3padoTOK, HAYYHbIX HCCIeJ0BAHNH M 000CHOBBIBATH COOCTBEHHBbII BBHIOOP,

CHUCTEMATH3UPYS U 0000111asl TOCTHKEHHUS B OTPACIH METAIYPIHH U CMEKHBIX 00J1aCTAX

OIIK-5.1: ITpoBOAUT HAy4YHBIE UCCIIEAOBAHUS JIs
MOJTy4eHHS 0a3bl JaHHBIX O CBOMCTBAX
METaJUTOU3ACIIUNA MUPOKOTO HA3HAYEHUS C
nocyenyroiein 00padoTKoM, aHAIU30M U
WHTEpIpETAIMeil OMyYeHHBIX Pe3yIbTaTOB

Ilepeuens meopemuueckux 60npocoe K 3auémy ¢ OUeHKoI '

1. OcHoBHbIe ycnoBus Juisl yaaneHus pocdopa B BAHHE CTAICIUIABUIBHOTO arperara

2. OCHOBHBIE YCIIOBHUSI JIJIsl yIaJICHUsI CEPhl B BAaHHE CTaJIeIUIaBHIIbHOTO arperara u Ha AKII?
3. [loBeneHue maprania B KOHBEPTEPHOM ILIaBKE

4. IloBeneHrne KpeMHUS B KOHBEPTEPHOU TLIaBKE

5. MccnenoBaHue MIIaKOBOTO peKUMa KOHBEPTEPHOH IJIaBKU

6. MccnenoBanne T1yTheBOTO peKUMa KOHBEPTEPHOH TIIABKU

OIIK-5.2: OuenuBaer pe3yabTaThl
HAyYHO-TEXHMUYECKUX pa3pabOTOK MO COBOKYIMHOCTH
METOAOJIOTUYECKHX  TPU3HAKOB s BhIOOpa
ONTUMAJIBHBIX PELIEHUH M0 COBEPLICHCTBOBAHMIO
CYHIECTBYIOIIUX TEXHOJIOTUYECKHX IMPOIECCOB B
METAJUTYPIHUECKONW OTPACIH U CMEKHBIX 00JIaCTIX

IIpumepnvie npakmuueckue 3a0aHuA:
BBISBUTH KITIOUEBBIE CJIOBA B BBISIBICHHBIX HCTOYHUKAX

PazpaboTaTh TecTOBBIC 3a1aHU I YTIYOJIEHHOTO M3yUYeHUs HauOoJiee CyIeCTBEHHOM
MH(pOpMaLINH.

OIIK-5.3: CucremaTusupyeT U 0000IIAET OMBIT AJIS
000CHOBaHHUs BHIOOpPA ONTHUMAILHOTO PEIICHHsS MPHU
pa3pa60TI<e MHHOBAIITMOHHBIX TEXHOJIOTUYCCKUX
IIPOLIECCOB B obnacTu METAILTypPrUH u
MEeTaLI000paboTKH

3aoanue na pewenue 3a0auu:
BremonHuTh pacder muxToBKku Twiaku ctaiu B JICIT-180 nnst Tpex BapuaHTOB BeIEHUS TUIAKH:

100 % noma, 75% noma/25 % ayryna, 60% noma/40 % ayryna




0) Ilopsinok mpoBeaeHHs] MPOMEXKYTOUYHOH ATTECTAMM, MOKA3aTeJH M KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyTrouHas arrectanus mno gucuumiinHe «lccnegoBanue nporeccoB MpoU3BOACTBA
CTaJln» BKIIOYAET TEOPETHUYECKHUE BOIPOCHL, IO3BOJSIONINE OLEHUTh YPOBEHb 3HAHUUN
00y4aromuxcsi, 1 MPakTUYECKUE 3aJJaHus, BBISBIIAIONINE CTENEHb cHOPMUPOBAHHOCTH YMEHUIN U
BJIQJICHUI; TPOBOAMTCS B (hopMe 3a4€Ta ¢ OI[CHKOM.

Bonpocer Ha 3a4€t OepyTcs U3 TEOPETHUECKHUX BOIPOCOB K 3auéTy, 3ajauu OepyTcs U3
NepeyHs, BBIOJHEHHBIX Ha MPAKTUYECKUX 3aHATUAX. [Ipu moiydeHHHM OIIEHKH MO 3a4éTy
oOyyarouuics JIOJDKEH MpPOJAEMOHCTPUPOBATh 3HAHMS B HCCIEAOBAHUSAX  IPOLIECCOB
MpPOU3BOJICTBA arjiomMepara, YMEHHUS M BIAJIEHUS B COOTBETCTBHM C HOPMAaTUBHBIMHU
KoMrieTeHIusIMU. OOyJaronuics J0HKeH MoKa3aTh yMEeHHEe 000CHOBBIBATH COOCTBEHHBIN BHIOOD,
CUCTEeMATH3HUPYs U 00001I1ast pe3yIbTaThl HAYYHO-TEXHUYCCKUX Pa3padOTOK IO aryioJOMEHHOMY
MIPOU3BOJICTBA, TOCTHXKEHUS B METAJUTYPTUU M CMEKHBIX 00JI1aCTAX.

3auér Mo JaHHOW JUCLUIUIMHE IPOBOJATCS B YCTHOW ¢opme. OH BKIIOYAET [Ba
TEOPETUYECKUX BOIIPOCA U OJHO IPAKTUYECKOE 3a/laHUE B BUJC 3aJauu.

Iloxa3zatenu n KPUTECPUHA OLICHUBAHUA 3a4€Ta € OLIEHKOM

— OIICHKAa «OTJHYHO» (5 O6ayioB) — oOydaroluiics J€MOHCTPUPYET BBHICOKUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIJIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSMH, YMEHUSAMH, IPUMEHSET UX B CUTYALMSIX MOBBIIIEHHON CIIOXKHOCTH;

— OIeHKa «xopomo» (4 Oamna) — oOydaromuiicss JTEMOHCTPUPYET CpelHUM YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS TP aHATTMTUYECKHUX ONepalusX, IepeHoce
3HaHUH U yMEHWI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH;

— OIIEHKA «y10BJIETBOPUTEIbHO» (3 Oaria) — 00yJaromuics 1eMOHCTPUPYET MOPOTOBBII
YpOBEeHb C(HOPMHUPOBAHHOCTH KOMITETCHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATHN JOIMYCKAFOTCS
OmMOKH, TPOSIBISAETCS OTCYTCTBHE OTACIBbHBIX 3HAHWUW, YMEHHH, BJIaJICHUA, OOyJaroniuiics
WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHECHUS MPHU ONEPUPOBAHUU 3HAHUSIMH W YMEHUSIMU TIPU HX
MEPEHOCE Ha HOBBIE CUTYAallUU;

— OIICHKAa «HEeYy/0BJIeTBOPUTEIbLHO» (2 Oayuia) — o0yJaromuiics AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKOro marepualia, JOMYCKAaeT CYIIECTBEHHBIC OITMOKH, HE MOXET
MOKa3aTh UHTEJUIEKTya IbHbIE BIa/ICHUS PELIEHUS IPOCTHIX 33/1a4;

— OIICHKAa «HeYyHAO0BJeTBOpUTeabHO» (1 Oamr) — oOydwaromuiics HE MOXET IOKa3aTh
3HAaHUS Ha YPOBHE BOCHPOM3BEICHHUS W OOBSCHEHHWsS HWHPOPMAIWU, HE MOXKET II0Ka3aTh
WHTEJUICKTYaJIbHBIC BIIAJICHUS PEIICHUS MPOCTHIX 3a/1a4.



