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Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertannyprus (npruka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

PaGouas mporpamma paccMOTpeHa M 000peHa Ha 3aceaHuy Kadeapbl MeTaanypruu 1
XUMHUYECKHX TEXHOIOTUH

08.02.2023, mporokoin Ne 5 / /
3aB. kadenpoi i A.C. XapueHko

PaGouas nporpamma ogobpeHa metoaudeckoi komuccuein MMMl ) -
09.02.2023 r. mpotokoia Ne 5

Ipencenarenn— ~A.C. CaBunoB

PaGouas nmporpamma cocraBicHa:
noueHT kapeapsl MuXT, kana. TeXH. HAyK M. B. IToramoBa

Penienzenr: _ 2/
noueHt kadeapst JINUM, kanz. TexH. HayK ' O. C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . 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

HucuuiuinHa VccnenoBaHus IpoLIECCOB NMPOU3BOACTBA CTAIM BXOAUT B 00s3aTEbYIO
4acTh Y4e€OHOr0 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()PUKAIMOHHOM pabOTHI

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynaprare ocBoeHMs JAuMCHMIUIMHBI (Moayns) «lccrnemoBaHMs  IpOILECCOB
MIPOU3BOICTBA CTAJIN» 00YJAIOMIUNACS JOTKEH 00J1a/1aTh CICYIOITUMU KOMIIETEHITUSIMH:

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 mpodeccrnonansHbie 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 QyHAaMeHTaNbHBIE MEXKIUCHUILUTUHAPHBIE 3HAHUS IS

peleHns 3a1a49 B IpodeCcCHOHAILHON eITEIbHOCTH

OIIK-5 Cnocoben oneHUBAaTh pe3yabTaThl HAyYHO-TEXHHUYECKHUX pa3pabOTOK, HAYYHBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHHS
B OTPACIU METAILUTYPIHH U CMEXHBIX 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 METAJLUTYPTUUYECKON OTPACIIH U CMEKHBIX 00JIaCTsIX

OIIK-5.3 Cucrematusupyer ©u 0000maer ombeIT [yl 0OOCHOBaHUSA BBIOOpA
ONTUMATILHOTO peleHus npu pa3paboTke WHHOBAIIMOHHBIX
TEXHOJIOTUIECKUX MPOIIECCOB B obmactu METaJUTyprHH "
METaJI000pa0OTKH




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

YUCJIC:

— KOHTakTHas 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 aKaj. yacax 2] 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 Coop, ananu3 u
MaTepHaiam: YYr'yHY cucTeMaTu3aIus CocraBienue
KUJIKOMY YYIIKOBOMY, HHPOPMaIH C AQHHOTALIUH T10 OIK-1.1
oMy, TBEpAOMY HaTTMCaHUEM TeMe. -
OIIK-1.2,
OKHCIIUTEIIO, ¢urocy, I1aHa-KOHCIICKTA BersaBneHue OIMK-1.3
no0aBKaM. Awnamus 2 30 10 TEME. KJIFOUEBBIX CJIOB U OTIK 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
12 UccnenoBanue CocrasieHue
HHPOPMAIHH C
BapHaHTOB IIUXTOBKHA aHHOTAIUH 110 OIIK-1.1,
. HalKUCaHUEM
KOHBEpTEpHOU u Teme. BrisiBnenue OIlK-1.2,
TUTAaHA-KOHCIICKTa
3JIEKTPOIUIABKH. Benenne 1 32 110 TeMe KJIIOYEBBIX CJIOB U OIIK-1.3,
MPOLIECCOB C  PA3THMYHBIMU ) ux npezacrasienue. |  OIIK-5.1,
ITogroroBka 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
Wroro no pazaeny 3 62

2. Hccnenosanue

OCHOBHBIX

MPOTEKAHUS
peakuuit

CTaJICIUIaBHJIBHBIX TPOIIECCOB B
71a00paTOPHBIX YCIOBHUSX




Co6op, aHanm3 u

CHCTEMaTH3aIUS CocraBieHue
HHOPMAIIH C aHHOTAI[UH T10
OIIK-1.1,
2.1 HUccrnenosanne HaIlMCaHUEM TEME. OTK-1.2
MIPOIIECCOB OKHCIICHUS IJIaHA-KOHCIICKTa BrlsBienue OIK 1'3‘
Kelesa, yriaepoja, Maprasia 2 40 0 TeMe. KITFOUEBBIX CIIOB U OIIK 5' ll
U KpEeMHHsSI B J1aOOpaTOPHBIX IonroroBka Kk | MX mpeacTaBiIeHUE. OIK 5'2'
YCIIOBHSAX npaktuieckuMm | PazpaboTka TecToB OTIK 5' 3‘
3aHATUSM. 1o TemMe. Y CTHBIN ’
IToaroroBka K ompoc
YCTHOMY OIIpOCY
C6op, aHanm3 u
CHCTEMAaTH3aIHs Cocrasnenne
nHpOpMaLUHu ¢ aHHOTAI[UH T10
Hg)HI/E)CﬁHLIEIeM Teh]ale OIIK-1.1,
2.2 Hccnenosanus ) OIIK-1.2,
IJIaHA-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, aHanu3 u
CHCTEMAaTH3aIUS CocraBieHne
nHpOpMAaIUH C aHHOTAIH I10
H;.I)HI/II)CH,HI/ICM TeMe OIIK-1.1,
2.3 Uccnenosanue ) OIIK-1.2,
IIaHa-KOHCIIEKTa Brissnenne
MPOIIECCOB  JieCyb(yparuu OIIK-1.3,
2 40 10 TeMe. KJIFOUEBBIX CJIOB U
MeTaula B JabopaTOpHBIX OIIK-5.1,
IMonroToBka Kk | MX mpezcTaBICHHUE.
YCIIOBHSX OIIK-5.2,
npakTudeckuM | PazpaboTka TecToB OTIK-5.3
3aHATUSIM. 110 TeMe. Y CTHBIN ’
TloaroroBka k ornpoc
YCTHOMY OTIpOCY
HWroro no pazneny 6 120
3. HccnemoBanue — mpoIECCOB
BBIIJIABKH CTAJIU B 3JIEKTPOIeyax
Coop, ananu3 u
CHCTEMAaTH3ALIUsS
CocraBnenne
HH(OpMAIMH ¢ aHHOTAIMH IT0
HaIMCaHHEM Tel\]/fe OIIK-1.1,
IUIaHA-KOHCIIEKTa ) OIIK-1.2,
3.1 Uccnenosanne BrisiBnenue
10 TeMeE. OIIK-1.3,
MIPOLIECCOB BBHIMIABKH CTaIH 2 40 KJIIOYEBBIX CJIOB U
ITogroroska k OIIK-5.1,
B nmeun TamMMaHa UX MpeCTaBICHHUE.
JIEKIIMOHHBIM U OIIK-5.2,
Pazpabotka TectoB
MPAKTUIECKUM . OIIK-5.3
o Teme. Y CTHBIN
3AHATHAM.
onpoc
ITogroroBka k
YCTHOMY OTIpOCY
2
Co6op, aHanu3 u
CHCTEMAaTH3AIUS
CocraBlieHHE
MH(OpMALH ¢ 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,
3 48 KIJTFOUEBBIX 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
3aHATHUSAM.
onpoc
TloaroroBka k
YCTHOMY OIIpOCY
Hroro no pazaeny 5 88
Hroro 3a cemectp 14 270 320
Hroro no aucrurivae 14 270 3a4eT C OLCHKOMN







5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Y4eOHOHl 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 CIEIYyIOLINe CPeICTBa,
CIOCOObI ¥ OPTaHU3ALIMOHHBIE MEPOTIPUSATHSL:

-M3y4YEeHHE TEOPETHUECKOro MaTepHaja IUCIHMIUIMHBI Ha 3aHATHAX C HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

[]-caMOCTOSITEJIBHOE ~ M3YyYEHUE  TEOPETHMUECKOro  MaTepuaia  JUCHUIUIMHBL  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON YUeOHOM U Hay4HOU IUTepaTyphl;

-popmupoBaHue ¥ pa3BUTHE TNPO(PECCHOHATBHBIX HABBIKOB OOYdYaIOUIMXCS 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 3amsatusx  memecooOpa3HO — HCIIOJIB30BATh  TEXHOJOTUIO  KOJIJIEKTUBHOTO
B3aMMOO0OYy4YEHHs, COBMEIIAs €€ C TEXHOJIOTHel mpodieMHoro odyuenus. [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
JUISL CAMOCTOSITENIBHOTO M3YYEHHUS, JJI TOATOTOBKH BOIIPOCOB MpenoiaBarento. Takum o0pasom,
3aHATUE MPOXOAMUT MO THUIY BONPOCHI-OTBETHI-TUCKycCUs. MIHOTAa 3aHATHS MPOXOAAT B BHUAE
npoOJeMHON CHTyallud C OCBEIIEHHEM pa3IMYHBIX HAYYHBIX MOJXOJO0B K IIOCTAaBICHHOMN
npobiieme.

ITpu npoBeieHNH NPAKTUYECKUX 3aHATHI MpeoiaraeTcs epexol OT PernpoayKTUBHBIX
METOI0B OOyUYeHHsI K YaCTHYHO-TIOMCKOBBIM W HCCIIEOBATEILCKUM METO/aM, Pa3BHBAIOIIUM
JIOTMYECKOE, TEOPETUYECKOE MBILIUIEHUE, YMEHHE apryMEHTUPOBaTh U OTCTaUBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOM 1EIpl0 BO3MOXKHO HCIOJIb30BAaHHUE METOAOB AIBPUCTUUYECKUX
BOIPOCOB U OpPIUHCTOPMUHTA (MO3TOBOM aTakm).

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

- co3maHue TPOOJIEMHBIX CHUTyalliii C TMOKa3aTeNbHBIM pEIIeHHEeM TpOOIeMbl
IpernoJiaBaTeseM;

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

- CAaMOCTOSITENIbHOE PELIEHUE MTPOOJIEM CTYI€HTaMU 1O KOHTPOJIEM MPEIo1aBaTesl.

Peanu3anuss WHHOBAI[MOHHBIX METOJIOB OOYYEHHUs BO3MOXHA C HCIHOJIb30BAHUEM
CJIETYIOIINX TPUEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJIECHMIO TAOIHI], CXeM, I'papHUKOB C NpPOBEIECHUEM
nocyie-1yroIIero ux aHajlinsza;

- NPUMEHEHHE PEKOMEHJAIMi MO COCTABJICHHMIO TE3UCOB, KOHCIEKTOB, AHHOTAIHUi,
pa3palboTKe TeCTOB M0 MPOYUTAHHOMY MaTepHainy;

- packKpbITHE NpenojaBaTeleM NPUYMH M XapakTepa HeyAad, BCTPEHAIOUIUXCS IPH
perieHuu npooem;

- IGMOHCTpALUS aTbTEPHATUBHBIX MIOJIXO0/I0B K PEIICHUI0 KOHKPETHOM MPOOIIEMBL;

- aHAJIU3 MTOJTyYEHHBIX PE3yJIbTAaTOB U OTHICKAHHUE TPAHUI] MX IPUMEHUMOCTH;

- IICTIOJIb30BaHME 33aHUH JJI1 CAMOCTOATENBHOM pabOThI ¢ M30BITOUHBIMU JAHHBIMH.



[Ipy mpoBeAeHUH MPAKTUYSCKUX 3aHATUH HEOOXOIAMMO IEJICHAMPABICHHO MEPEXOAUTh OT
PENpPOAYKTUBHBIX METOJOB O0yUEHHUS 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)
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MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITFOUACT:

1. YueOnas ayautopust JUisi MPOBEICHHS MPAKTUUECKUX 3aHATHI OCHAIIICHA:

TEXHUYECKHMHU CPEICTBAMU OOYUCHHMS, CIYXallMMHU JJIsl MPEJCTaBICHHs y4eOHOU -
TEXHUYECKUMHU CPEICTBAMHU OOYUYCHHS, CITYKAIIMMU ISl IPEICTaBIeHNs yaeOHOI nHpopMarim
OONBIION ayIUTOPUH: MYJIBTUMEAMMHBIMU CpPEACTBA XpaHEHMs, Mepelaud M MpeJCcTaBIeHUs
yueOHOI nHpopMauy;

- CIIeMAIN3UPOBAHHON MEOETIBIO.

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

- KOMIbIOTEpHOW TexHUKoW ¢ makerom MS Office, ¢ noakmoyeHneM K ceTu
«lHTep-HET» M C JIOCTYIIOM B DJJIEKTPOHHYI HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEdy
YHHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. [loMenienue a1t CaMOCTOSATETHPHON paOOThHI OCHAIICHO:

- KoMIblOTepHOW TexHukoW ¢ mnakerom MS Office, ¢ noaxmoyeHnem k cetn
«lHTEp-HET» W C IIOCTYIIOM B DIIEKTPOHHYIO HWH(GOPMAIMOHHO-00pA30BATEIbHYIO CpPEIy
YHHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

4. TlomemeHue A XpaHEHHS W NPOPUIAKTUYECKOTO OOCITY)XHBaHUS Y4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIM3UPOBAHHON MEOEIBIO: CTeNJIaKaMy U1l XpaHeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHuUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.
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MNPUJTOXEHHUE 1

Y4eOHO-MeTOANYECKOE 00ECIIEYCHHE CAaMOCTOSATEILHON PabOThI 00yJaIONTUXCS

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

Hukn mpaktudeckux pador Nel. CocraBieHHE aHHOTAIUN TIO COCTABIISIOIIAM TEMBI
«MccnenoBanne ONTUMHU3AIMM  COCTaBa IIMXTHI CTAJICINIABUIIBLHBIX IPOIECCOBY. BEIsBICHUE
KITIOUEBBIX CJIOB U MIX TIPEJICTABIICHUE; Pa3padOTKa TECTOB MO  COCTABIISIONIUM TEMBbI:

- UCClIeIOBaHKUE TPeOOBAHUM K IMIMXTOBBIM MaTepHallaM: YyT'yHY, JJoMy, (eppocimiaBam,
¢nrocy, robaBkam; aHau3 pabOTOCIIOCOOHOCTH  CTAJICTIIIABMIIBHOTO IPOW3BOJICTBA B PA3IMUHBIX
YCJIOBHSIX;

- HCCJICIOBAHUE MIUXTOBKH CTAJICTNIABUIBHBIX MPOIIECCOB,;

- W3YYCHHE COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH JII COBEPIICHCTBOBAHUS
MPOIIECCOB BBHIMIABKM CTalld, aHAJIW3 OCHOBHBIX JOCTIDKCHHH B 00JacTH METAUIypruu U
CMEXXHBIX 001aCTsIX;

- MCCJICIOBAaHUE C MPUMEHEHUEM METOAO0B (PH3UYECKOTO M YHCICHHOTO MOJICITUPOBAHUS
MIPOIIECCOB ISl BBISIBJICHUS ONTUMAJIbHBIX 3HAYCHHH OCHOBHBIX MapaMeTPOB CTaJCTUIABHIIBHBIX
MIPOIIECCOB.

Hukn npaktudeckux padot Ne2. CocTaBieHHE aHHOTAIIMH IO COCTABJISIOIIUM TEMBbI
«[ToBeneHne mpuMeceld B CTAJICIUIABIIIBHBIX TIPOIECCax». BBISBICHHE KITFOYEBBIX CIIOB M HX
npeacraBieHue. PazpaboTka TECTOB 110 COCTABJISIFOITUM TEMBI .

- HccreloBaHue mporiecca aedochopamnuu B KUCIOPOJTHOM KOHBEPTEPE;

- HccreIoBaHue mpoiiecca Aecyibdypanuu B KUCIOPOJHOM KOHBEPTEPE;

- HCCJICIOBAaHUE TTOBEJICHUS MapraHIla B KHCIOPOJIHOM KOHBEPTEPE;

- HCCIICJIOBAaHUE TTOBEJICHUS KPEMHHUS B KHCIIOPOJTHOM KOHBEPTEPE.

Huxn npaktudeckux padot Ne3. CocTaBieHHEe aHHOTAIUH MO COCTABIISIONIAM TEMBbI
«MccnenoBanre BBIIUIAKM CTalld B JJEKTPOINEYax B JTaOOPATOPHBIX YCIOBUAX». BhisBiIeHUE
KITFOUEBBIX CJIOB U MIX TIpeJCTaBIeHHe. Pa3paboTka TECTOB IO COCTABIISIOIIAM TEMBI:

- ONUCaHNe KOHCTPYKIIUU JT1a00paTOPHBIX NIEUeH;

- HCCTIEIOBaHNE MTyTéM MaTeMaTHIeCKOTO MOICITMPOBAHHUS ITPOIIECCOB BHILIABKH CTATH B
71ab0paTOPHBIX MeYax METOJaMH MEPETiaBa U C MPOBEACHUEM OKUCIUTEIHHOTO IEPUO/A,;

- OIlEHKa MOBEJICHUS TPUMECe B TMpoIeccax BBILIABKH CTAIH [0 JABYM
BBIIIETIEPEYUCIICHHBIM TEXHOJIOTHSIM.

llepeueny memamux 0151 nOO20MOBKU K YCMHOM) ONpOCy

BrimunaBka cranu B PO u 3a py6exoM, 00beMbl TPOU3BOICTBA
CoBpeMeHHbIE TEXHOJIOTUH BBIIJIABKH CTAIH 3a PyOeKoM

AHanu3 cTajeruiaBuIbHOro Npou3BoAcTBa B Poccun
XapakTepucTUKa 1 0COOEHHOCTH TEXHOJIOTHI IPOU3BOJICTBA CTATU
BrinnaBka ctaiay MapTeHOBCKHM CIIOCOO0OM

BrinnaBka cTaiu KMCIOPOAHO-KOHBEPTEPHBIM CIIOCOOOM
BeInaBka cranu B 3ieKTponedax

TeXHUKO-3>KOHOMUYECKHUI aHAJIN3 TEXHOJIIOTHH ITPOU3BOJCTBA CTAIU

CpaBHUTENBHBIN aHATU3 BIUSHUS Ha OKPYXKAIOIIYIO Cpey pa3IMyHbIX CIIOCOO0B
IIPOU3BOJCTBA CTAJIN



MIMPUJIOXKXEHUE 2
OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

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

CTpyYKTYpPHEBIN
PYKTYP [Inanupyembie pe3ysIbTaThl
3JIEMEHT O1neHOYHBIC CPEACTBA
0o0y4deHus
KOMIIETEHI[NHA

OIIK-1: cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIIE0BATEIbCKHIE 321a41 HA OCHOBE (yH/IaMEHTAJBHBIX 3HAHUN B 00J1aCTH
MeTAJLIYPruu

OIIK-1.1: Pemraer npoeccuoHanbHbIC 3a/1a4H B Ilepeuens meopemuueckux 60npocos K 3auémy:
00JIaCTH METAJUTYPTHH U TIPOIIECCOB

1. MerauinuecKre MUXTOBBIE MAaTEPHUATBI COBPEMEHHBIX CTAJICTUIABIIILHBIX TIPOIIECCOB
METaIII000pabOTKH, UCTIONB3YS (yHIaMEHTAIbHbBIE
SHaHWA 2. llInakooGpa3syroliye MaTepyabl CTaIeIIaBHILHbIX IPOLIECCOB
3. Kakue okucauTe s MpuMEHSIOTCS B CTAJICTUIaBUIIBHBIX TIpoIieccax?

4. 3HayuMeble HAaYYHO-TCXHHYCCKUC p33p8.6OTKI/I U HAYUYHBIC HCCICOOBAHUA II0 TCMATHKE
COBPCMEHHOT'O CTAJICTINIAaBUIJIBHOTO ITPOU3BOACTBA.

OIIK-1.2: Bnageer cnoco6amu 1 npuemamu pemenus | IIpumephnoie npakmuueckue 3a0aHus:
HCCIIEIOBATENIbCKUX 3a/lad B TPEIMETHOM 001acTi
METALTYPrUH U METAIII000paboTKH [TpoBecTu 0030p MHUTEpaTypPHI TIO 33aJaHHOW TEMATHKE.

CocraBuTh AHHOTAallUUu 110 BBISIBJICHHBIM HCTOYHUKAM




CTpYKTYPHBII
PYKTYP [Inanupyemblie pe3ysbTaThl
JJIEMEHT OueHouHbIE CpEeACTBA

00y4eHus
KOMIICTCHITHH

OIIK-1.3: [TIpumenser byngaMmenTanbHble | 3adanue na peuienue 3adauu:
MEXIUCUUIUIMHAPHBIE 3HAHUS JJI PELIeHUs 3a7a4 B
podeCCHOHATLHOM JeATeNbHOCTH BoInoTHUTE pacy€T NIMXTOBKY KOHBEPTEPHOU TUIABKHU I PA3IUYHBIX BAPUAHTOB COOTHOIICHUS

YyryHa M JioMa U C BAapbHUPOBAHHCM COCTABOB METAJUIMYECKOM W HEMETaJUIMUYEeCKOH dYacTH
IINXTHI.

OIIK-5: cnoco0eH oneHNBATH Pe3y/IbTAThI HAYYHO-TeXHMYECKHX Pa3padoToOK, HAyYHBIX HCCIeI0BaAHUI M 000CHOBBIBATH COOCTBEHHbI BBIOOD,
CHCTEeMATH3UPYA M 000011as1 JOCTHKEHHUS B OTPACIN METALIYPIMH U CMEKHBIX 00J1acTAX

OIIK-5.1: ITIpoBoAUT HAyYHBIE UCCIECTOBAHMS JIJIS Ilepeuens meopemuueckux 60npocos K 3auémy:
MoJTy4deHUst 0a3bl JIAHHBIX O CBOHCTBAx

. 1. OcHoBHbIe ycnoBHs JUis yaaneHus pocdopa B BaHHE CTANCIUIABUIIBHOTO arperara
METAIJIOU3AENTUH IMHUPOKOTO HA3HAYEHUS C
nocyenyromei 00padoTKoM, aHATU30M U

MHTEpIPETALMEN MIOJYYEHHBIX Pe3yIbTaTOB

2. OCHOBHBIE YCIIOBHS JUIS yIAJICHUS CEPhl B BAHHE CTaJleIUIaBIIIbHOTO arperata u Ha AKIT?
3. IloBeneHne Mapraniia B KOHBEPTEPHOI MIaBKe

4. IloBenieHHEe KpeMHUSI B KOHBEPTEPHOH IJIaBKe

5. MccnenoBaHue MIaKOBOTO peXUMa KOHBEPTEPHOH TIIaBKU

6. McciienoBanue TyTheBOTO PeKUMa KOHBEPTEPHOU TIIIABKU




CTpyKTypHBIH
PYKLIP [Inanupyemblie pe3ysbTaThl
3JEMEHT OueHouHbIE CpEeACTBA
00y4eHus
KOMIIETEHIINH
OIIK-5.2: OueHuBaet pesyiubtarsl | Ilpumepusie npakmuueckue 3a0anus:

HAay4YHO-TCXHUYCCKUX pa3pa60TOK 10 COBOKYITHOCTH
METOJOJIOTHYCCKHUX IIPHU3HAKOB JJIA BBI60pa
OIITUMAJIbHBIX pCIHeHI/Iﬁ II0 COBCPUICHCTBOBAHUIO
CYHICCTBYIOIIUX TCXHOJIOTHYCCKHUX IIPOLCCCOB B
MeTaﬂHprI/I‘IeCKOﬁ oTpacii U CMCIKHBIX obnacTax

BEISBUTE KITIOUEBBIC CIIOBA B BBISIBICHHBIX HCTOYHHKAX

Pa3paboraTh TeCTOBBIC 3a/1aHUs AJIs YIITYOJIEHHOTO H3yueHUsT HanboJiee CyeCTBEHHON
MH(pOpMaLIUH.

OIIK-5.3: CucremaTuszupyetr U 0000IIAET OMBIT IS
000CHOBaHHS BBIOOPA ONTHUMAJIBLHOI'O PCIICHHS IPH
pa3pabOoTKe  WHHOBAIMOHHBIX  TEXHOJIOTHYECKUX
IIPOLIECCOB B obnacTu METaJITypruu U
METaI000pabOTKH

3aoanue na pewenue 3a0auu:
BoimonauTs pacuet mmxToBkH mwiaku ctaid B JICII-180 mist Tpex BapuaHTOB BEACHUS TIJIAKH:

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




0) [lopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAUM, MTOKA3aTeJH U KPUTEPUH
OLlCHUBAHMUSL:

IIpomexxyrounass arrectauus 1o aucuuiuinHe «MccrnepoBaHue — mpoueccoB
IPOM3BOJICTBA CTAIM» BKJIIOUAET TEOPETUYECKHE BOMPOCHI, IO3BOJISAIOIINE OLEHUTh YPOBEHb
3HaHUM 00yUarOIIMXCs, U MPAKTUYECKUE 3a/1aHuUs, BBIBIISIONIUE CTEIEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHU; MPOBOIUTCS B (hopMe 3auéTa ¢ OLIEHKOA.

Bomnpocsl Ha 3au€t GepyTcs U3 TEOPETHUECKUX BONPOCOB K 3a4€Ty, 3a/1auu OepyTcs U3
IIEPEYHs, BBINOJIHCHHBIX HAa NPAKTUYECKHUX 3aHATHAX. [Ipy mosydyeHuM OLEHKH IO 3a4€Ty
oOydaroluiicss JIOJDKEH MPOJEMOHCTPUPOBATh 3HAHUS B MCCIEAOBAHUAX IPOLIECCOB
IIPOM3BOJICTBA arjoMepara, YMEHUS U BJIAJE€HHUS B COOTBETCTBUM C HOPMAaTHBHBIMHU
KomrereHIusiMA. OOydaronuiicss JODKEH IO0Ka3aTh yMEHHE OOOCHOBBIBATH COOCTBEHHBIN
BBIOOp, CHCTEMATH3Wpys M 0000IIas pe3yabTaThl HAYYHO-TEXHHYECKHX pa3padOTOK IO
arJoJJOMEHHOMY IIPOU3BOJICTBA, JOCTH)KEHUS B METAJUTYPIHH U CMEKHBIX 00J1acTAX.

3au€r Mo NAaHHOW AWMCHUIUIMHE MPOBOAATCS B YCTHOW (opme. OH BKIIIOYAET JBa
TEOPETUYECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHNE B BUJC 3a1a4U.

Iloxa3zatenu n KPUTCPUHU OLNCHUBAHHUA IK3aME€HA:

— OILICHKA «OTJIMYHO» (5 6ayioB) — 00yyaromuncs IEMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TIIyOOKOe 3HaHHE
y4eOHOro Martepuana, CBOOOIHO BBINOJHSET MPAaKTUYECKUE 3aJaHus, CBOOOJAHO Onepupyer
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHOHN CIIOXKHOCTH;

— OIIeHKa «xopowmo» (4 Oanna) — oOydaroluiics JeMOHCTPUPYET CPEIHHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAUUTENbHbIE OLIMOKM, HETOYHOCTH, 3aTPYAHEHUS NpU aHAJUTUYECKUX OIEepaIusx,
nepeHoce 3HaHWI M YMEHHI Ha HOBBIE, HECTaHJAPTHBIE CUTYaIlUH;

— OLIEHKa «Y/AOBJETBOPUTEIbHO» (3 Oamna) — oOydarouuiics IeMOHCTpUpPYeET
MOPOTOBBIM YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHLIUN: B X0JIe KOHTPOJIbHBIX MEPONPUATUI
JOTTYCKalOTCA OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAENbHBIX 3HAHWM, yMEHUH, BIAJCHHH,
0o0y4aromuiicss UCTIBITHIBAET 3HAYUTENbHBIE 3aTPYJHEHHUS MPH ONEPUPOBAHUU 3HAHUSIMH U
YMEHMSIMH TIPU UX NIEPEHOCE Ha HOBBIE CUTYaIlUU;

— OLIEHKa «HeYJAOBJIETBOPUTEJbHO» (2 Oamia) — oOyyarouiuiicss J1eMOHCTPUPYET
3HaHus He Oonee 20% TeopeTH4ecKoro mMarepuana, JOIMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE
MOYKET [TOKa3aTh UHTEIUIEKTyaJIbHbIE BIIQJICHUS PELICHUs IPOCTHIX 3a/1a4;

— OLICHKA «HEeYA0BJIeTBOPUTEILHO» (1 0amn) — oOyvaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BEACHUS W OOBSCHEHUS WH(POpPMAIMH, HE MOXKET I0Ka3aTh
WHTEJUICKTYaJIbHBIC BIIAJICHUS PEIICHUS MPOCTHIX 3a/1a4.






