MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
CTAPOOCKOJIbCKUM TEXHOJIOTUUYECKUNA MHCTUTYT VM. A.A. YTAPOBA
(punmain) dhenepalbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pPa30BaTEIbLHOTO YUPEKICHUS

BbICIIIETO0 00pa30BaHuUs

«HanuoHanbHbIN UCCIeA0BaTENbCKUN TeXHOMOoTHUeckuid yHuBepcuter « MUCHUC

CTHU HUTY «-MUCHUC»

Pabogas mporpamma yTBepxKIeHA
peleHreM Y4eHoro coBeTa

CTU HUTY «MUCHUC»

oT «24» utons 2025 r.

nipotokon Ne 26

Pabouast mporpamma IUCHUTUINHEI

TepMozmHaMmca N KHHCTHKA MECTAJLIIYPIHICCKUX

3akperureHa 3a kadeapoit

HanpaBneHHe nOoArOTOBKH

MpoLEeccoB

Metaaaypruu 1 metaiopeaenns um. C.I1. Yraposoii

22.03.02 MeTtamnyprus

[poduns TernoTexHUKa METaJLIypru4eCKUX IIPOLECCOB
Kpamuduxanus BakajaaBp
®dopma o0ydeHus Ounas
OOmas Tpy10eMKOCTb 33ET
YacoB 110 yueOHOMY IIaHy 108 DOpMBI KOHTPOJISI B CEMECTPaX:
B TOM YHCIIE: 3ayer 4
ayTUTOpPHBIC 3aHATHS 34
caMocCTosTeNbHas paboTa 74
4acoB Ha KOHTPOJIb -
Pacnpenenenne 4acoB TUCHUTIJIMHBI 10 CEMECTPaM
Cemectp 4 Hroro
Bup 3ansatui VII PII VII PII
Jlexun 17 17 17 17
IIpakTuueckue 17 17 17 17
KonrakTHas paboTa 34 34 34 34
CamocrosrtensHas paboTa 74 74 74 74
HUroro 108 108 108 108

T'ox nabopa 2025 r.



IIporpammy cocraBui(n):
JIOLEHT, KaHANAAT TEXHUIECKUX HAaYK, JOLICHT
CasonoB Ainekcannp BacuinbeBnu

noonuce

PabGouast mporpaMma ANCIUTUTHHEL

TepMoum{aMmca U KHHETUKA MCTAJLTYPIrUIC€CKHUX NMPOLECCOB

Paspabotana B coorBercTBUE ¢ OC BO HUTY «MUCuCp:

CaMOCTOSTENIFHO YCTaHaBIMBaEeMblil 00pa30BaTeNbHbIA CTAHIAPT BHICIIEro 00pa3oBaHus - OakanaBpuar

denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKACHHE BhICIIEro oopa3zoBanus «HannoHansHbIH
HccleoBaTeNbCKui TexHomoruueckuil yausepcurer « MU CuCy» no HanpasineHuro noarorosku 22.03.02 Merantyprust
(mpukas ot 02.04.2021 r. Ne 119 0.8.)

CocraBneHa Ha OCHOBaHMH yueOHOro Tutana 2025 roga Habopa:

22.03.02 Metamtyprus,

[po¢wmis: TemoTeXHNKa METAILTYPrHYECKUX POIIECCOB, yTBepKIeHHOTr0 YueHsM coBeTtoM CTU HUTY «MUCHUCy
24.06.2025 r., mpotokon Ne 26.

Pabouas nmporpamma of00peHa Ha 3aceaHun Kadeaps

Mertannyprun u Mmetaynosenenus um. C.I1. Yraposoi

[Iporokois ot «05» utons 2025 r. Ne 8

3aB. kadeapoit MM um. C.II. Yraposoit A.B. Ca3oHoB
abbpesuamypa HauMeHo8anUs Kapeopul H.0. Qamunusn

«05» mrons_ 2025 r.

Pykosogurens OITIOITI BO

3aBeaytomuit kageapoit MM um. C.I1. Yraposoii, A.B. Ca3zonoB

KaHIAaT TCXHUYCCKUX HAYK, JOUCHT

0019ICHOCD,  YY.CIN., YU.38. 7 noonucw U.0. @amunun

«05» wrons__ 2025r.



1. HEJIN OCBOEHUSA

Ilens 0cBOEHMS AMCUMIUIMHBI — HMOATOTOBKA OO0YYalOIIMXCS B OOJACTH TEOPUHM METAJUTyprHUecKHX HpoleccoB, GopMupoBaHUE y
00y4aroIUXCsl CIIOCOOHOCTH — MCIOJIb30BAHUIO OCHOBHBIX 3aKOHOB U IOHATHH (DU3UYECKOM XMMUM Ui PacueToB U aHalIu3a
TEPMOJMHAMUUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTEH MPOIECCOB, MPOTEKAIOIINX B METAJLTYPTHUECKUX CUCTEMaX, pa3paboTKe Ha
3TOM OCHOBE TEXHOJIOTHYECKUX PEKOMEHJAlUi, HANpaBICHHBIX HA IMOBBINIEHUE 3(Q(PEKTUBHOCTH INPOU3BOACTBA M KauyecTBa
MIPOAYKIIHH.

3aja4uy AUCHUIIMHBL

- Hay4uTh OOYYAIOIIMXCSl OCHOBOIOJATAIOIIMM CIIOCO0aM TEPMOJMHAMUYECKOTO M KHHETHYECKOTO aHajM3a METaIyprHYeCKHX
IPOLIECCOB, HAa OCHOBE  PEIICHMS KOHKPETHBIX (U3MKO-XMMHYECKUX 3a/1a4, BO3HUKAIOIUX IOpU pa3pabOTKE, OCBOCHUH U
HCTIOJIb30BaHUH COBPEMEHHBIX METAITyPTUUECKUX TEXHOJIOTHIL.

Marepuan Kypca colepKUT 0a30BYI0 TEOPETHUECKYI0O MH(GOPMALUIO U paccMaTpUBaeT NPaKTUYECKUE CIOCOObI €€ UCIOIb30BaHUS
JUTSL I3YYEHHUS] METALTYPTHYECKUX MTPOIIECCOB, IPOUCXOASAIINX B ra3ax, paciuiaBax M TBEpIbIX (azax.

W3y4aemblil MaTepuall UMEET TEOPETHUYECKYIO HAllPABIEHHOCTh, BMECTE C TEM OH SABJISETCS OCHOBOM UL APYTUX METALITyprU4eCKUX
JUCHHUIUINH. 3HAHUSA, NOTyYeHHbIE NPH M3YYEHUH JaHHOM AMCLMIUIMHBL, CO3/AI0T XOPOIIYI0 OCHOBY JUI OCBOGHHS CHELHUAIBHBIX
IIPEAMETOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM INPOT'PAMMBI

ukn (paszmen) OIT: |El.B
2.1 TpeboBaHus K NpeIBapuTeIbHOI MOAT0TOBKE 00y4aI0IIerocs:
2.1.1 |Xumus

2.1.2. |®Pusnueckas xumus

2.1.3 |Maremaruka

2.1.4 |Meramnypruueckue TeXHOIOTHH

2.1.5 |CrippeBas TorumBHas 0a3a METaTypTUu

2.2 Jucuumiaunel (MOIYJIM) M MPAKTHKH, JAJIsl KOTOPBHIX 0CBOEHHUE JTAHHOI JMCUUNIHHBI (MO1YJIs1) HEOOX0AMMO KaK
NpeanecTByoliee:

2.2.1 |Teopus u mpakTHKa CKUTAHUS TOIUINBA

2.2.2 |Temnodusnka METALTYPrHIECKUX MIPOLIECCOB

2.2.3 |O6uras Teopus neueit

2.2.4 |DHepro- u pecypcocOeperaromue TeEXHOIOTUI

2.2.5 [TlogroroBka K IpoLeaype 3aIlUThI U 3alIMTa BEITYCKHOH KBATU(HKAIIMOHHON paboThI

2.2.6 |TemnoBas paboTa M KOHCTPYKIHUS METALTYPIHISCKHUX MeUeit

3. AHAUKATOPHI ®OPMUPOBAHWA KOMITETEHITA,
COBMEINEHHBIE C PE3YJbBTATAMMU OBYYEHUS IO JUCIUIIJINHE

YK-1: CnocobeH ocyliecTBJISITh NONCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HHPOPMALUH, YMEHNEe AaHAJIN3UPOBATH MPOIECCHI U
CHCTEMBI C HCTIOJIB30BAHHEM COOTBETCTBYIOIIUX AHAJIMTHYECKUX, BHIYHCIUTENBHBIX H IKCIEPHMEHTAJIBHBIX METO/I0B,
NPUMEHSITh CHCTEMHBII MOAXO/ 1JIsI peleHHsI MOCTABJEHHBIX 3a1a4

3HaTh:

VK-1-31 OcHOBHBIE IPUHIUIIBI JOIOJHEHUS U B3aUMOAEHCTBUS TEOPETUIECKHUX MOJT0KEHUH (OCHOB TEPMOANHAMUKY Y KWHETHKH
OCHOBHBIX METAJUTypTHYECKUX MPOIIECCOB) C LIEIbIO UCTIOIb30BAHUS STUX 3HAHUI B NPAKTHYECKOM AESTENBHOCTH NPU
COBEPIICHCTBOBAHUU OCHOBHBIX TEXHOJIOTHUECKHUX IPOLECCOB B METAJUIYPIHU

YMeThb:

VYK-1-¥Y1 Couerarhb NOJIYYCHHBIC TEOPECTUICCKHUEC 3HAHUA U NPAKTUYCCKUC HABBIKUA 10 AUCHHUIUIMHE JJISI PEIICHU S NWHXXCHCPHBIX
3aJla4y, BOBHUKAKIIUX B X0JC HpO(i)eCCPIOHaJ'IbHOﬁ ACATCIIBHOCTU Ha OCHOBE TCOPETUUCCKUX 3HaHUH (TCOpI/II/I TCPMOJANHAMHUKHU U
KUHETHKU MCTAJTYPIrUYCCKUX HpOHeCCOB) W MMPAKTUYCCKOI'O ONIbITA

Baanernb:

YK-1-B1 HaBbikamu 110 TEOPETUUECKOMY 0OOCHOBAHUIO OCHOBHBIX TOJIOKEHHH TEOPUU METALTYPrHYECKHX MPOLECCOB
(TEpMOIMHAMUKH ¥ KHHETHKH) M X IPOBEPKH HA MPAKTHKE TP COBEPUICHCTBOBAHHH PA3IMUYHBIX METAJUTYPTUUYECKUX TPOILECCOB

OIIK-1: CnocoOeH pemiaTh 3a1a4u NpohecCHOHATBbHOM 1eITeIbHOCTH, IPUMEHSAS 3HAHUA (PYHAAMEHTAIBbHBIX HAYK, METOIbI
MO/IeJTUPOBAHHUS, MATEMATHYECKOI0 AHAJIN3A, €CTECTBEHHOHAYYHbIE H 001IeHHKeHEPHbIE 3HAHUSA

3HaTh:

OIIK-1-31 3HaTb OCHOBHBIE TEPMOAMHAMUUECKHE 3aKOHOMEPHOCTH MPOTEKAHHUS OCHOBHBIX METAJLUTyPIHYECKUX MPOLECCOB IS
pelleHus] IPAaKTUYECKHX 33134, BOSHUKAIOMUX B X0€ NPO(PeCCHOHANBHOI AesSTeIbHOCTH

YMmern:

OIIK-1-Y1 XapaxTepu3oBaTb U aHAJIU3UPOBATH IPUKIAAHBIC OKHCINTEIbHO-BOCCTAHOBUTENIBHBIEC IIPOLIECCH HA OCHOBE
TEPMOJMHAMUYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTEH B METAJIIypIrH4ECKOM OTPACcIu HAa OCHOBE INTyOOKUX 3HAHUM U
PUMEHNMOCTH (hYHIaMEHTAIbHBIX HayK JJIs1 KOHKPETHOTO IpoLecca

Baanernb:

OIIK-1-B1 HaBbikamu pelieHus MPUKIaAHBIX 3a/ad 10 TEMATUKE JUCLHUIUIMHBI JUI Pa3INYHbIX METAIIypIrHYeCKUX CUCTEM Ha
ocHOBe (hyHIaMEHTaIbHBIX 3HAHUI 00 OCOOCHHOCTSIX MPOTEKAHUS PA3IMUHBIX METAIITYPIHIECKUX MIPOIECCOB € TOUKH 3PEHUS
BO3/ICHCTBHS Ha MPOIIECC Pa3IMYHBIX TEXHOJIOTHUCCKUX (PAKTOPOB

OIIK-3: Cnoco6eH y4acTBOBAaTh B YIpaBJIeHHH NPogeccHoHAIbHOM 1eTeJIbHOCTbIO, HCIO0JIb3Ysl 3HAHUS B 00.J1aCTH
NMPOEKTHOT0 MEHEIKMEHTA, IPUMEHATh 3HAHNE YIKOHOMHYECKHX, OPTaHN3aIMOHHBIX H YIPaBJIeHYECKUX BONPOCAM, TAKHX
KaK: ynpaBJjeHre NPOeKTaAMH, PUCKAMH U N3MEHEeHUSIMU

3HaTh:




OITK-3-31 OcHOBHbIE IPUHIUITBI YIPABJICHHS TPOCKTAMH, YIIPABJICHHE C YYETOM BOSHUKHOBEHHS COOTBETCTBYIOILIMX PUCKOB U
COOTBETCTBYIOIINX H3MEHEHUH NP COBEPILIEHCTBOBAHUY TEXHOJOTHYECKOT'0 MPOLecca B paMKaxX pa3InYHbIX METALTyprHUeCKUX
nepeiesion

YMmeTb:

OI1K-3-Y1 Hcnonp30BaTh U IPUMEHATh MPAKTUUECKUE HABBIKH, MIOJIYUYCHHBIC IPU U3YYCHUH TUCLUILUIMHBI, JJIS pEIICHHS 3a7a4 1
peai3alyy COOTBETCTBYIOIINX POEKTOB B 00JIACTH METAJUTYPTHYECKUX TEXHOJIOTHI

Baagern:

OITK-3-B1 HaBbikaM# UCTIOJIB30BaHHS TEOPETHUECKUX 3HAHUN HA TIPAKTHKE C ETbI0 PELICHHUS 3a/1a4 U pealTu3aliu
COOTBETCTBYIOHIMX MTPOEKTOB B METAJUTYPIHYECKOH OTpaciu

OIIK-5: Cnoco0eH pemiaTh HAYYHO-UCCJIEI0BATEILCKHE 32/1a4U IIPH OCYIIECTBJIEHUH NMPO(ecCHOHAIbHOI 1esITeJIbHOCTH
NpUMeHEeHHEeM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHIi M MPUKJIAHBIX ANMAPATHO- MPOTPAMMHBIX CPeJCTB,
OCYLIECTBJIATH MO/IEJIMPOBAHME, AHAIN3 U IKCIEPHMEHThI B LieJAX NPOBeAeHU 1eTaJbHOI0 HCCeJ0BAHNA 15 PelieHus!
3aa4 B NpogeccHOHATBbHOMH 00J1aCTH

3HaTh:

OIIK-5-31 OcHOBHBIE TEPMOJANHAMUYECKUE U KHHETUYECKUE 3aKOHOMEPHOCTH TPH MPOTEKAHWU OCHOBHBIX METAJLTypPTHYECKUX
MIPOLIECCOB C LIEIBI0 PELICHHUS 33/1a4, BOSHUKAIOUIUX B X0€ NPOPECCHOHAIBHON eSTeIbHOCTH, IIPH UCIIOJIb30BaHUN
COOTBETCTBYIOIIHMX aHAJUTHYECKUX M BEIYHCIUTENBHBIX (HHHOBAMOHHBIX) METOIOB MOAEINPOBAHHS

YMeTh:

OIIK-5-¥Y1 CraButh u peuaTh IMIPONU3BOACTBCHHBIC 3a/1a4, BOSHUKIIHNEC B XO04€ HpO(beCCHOHaHLHOﬁ JACATCIBbHOCTH, C
HCIIOJIB30BAHUEM COOTBETCTBYIOIIHUX aHATUTUYCCKNUX, BBIYUCIIUTECIIBHBIX U OKCIICPUMCHTAJIBHBIX METOI0OB HA OCHOBE ITOJTYUYCHHBIX
3HAHMM 110 KUHETHKE U TCPMOJUHAMUKE NPOTECKAHN OTACIbHBIX MCTAJUTYPTHYCCKUX IIPOLECCOB

Baagers:

OIIK-5-B1 HaBbikam# 1o MOCTAHOBKE M PEIICHUIO 33]1a4, BOZHUKAIOIIUX B X0JI¢ MPO(ECCHOHATBHOM JESTEIbHOCTH, HA OCHOBE
HCTIOJIb30BaHMsl COOTBETCTBYIOIUX aHAJTUTHUECKUX, BBIYUCIUTENBLHBIX U SKCIIEPUMEHTAILHBIX METOOB C LEIIBI0 ONUCAHUS
METaJUTYPTUYECKOTro Mporecca

IIK-2: Beino/jiHeHHe HAYYHO-HCCJIEI0BATEIbCKUX H ONBITHO-KOHCTPYKTOPCKUX padoT

3HaTh:

ITK-2-31 OcHOBHBIC PHHLIUIIBI MOACIMPOBAHKS U aHAJIN34, & TAKKE IKCTIEPUMEHTATBHBIX HCCIIEAOBAHHUHN C LIENBIO a/ICKBATHOTO
ONHCAHMS TEXHOJIOTHYECKUX NPOIECCOB HA OCHOBE TEPMO-KHMHETHYECKUX 3aKOHOMEPHOCTEH MPOTEKaHUsl ITpoliecca (SBJICHUS)

YMeTb:

[TK-2-Y1 OcyiecTBiIsITh IpeABaAPUTEIBbHYI0 00pab0TKy U aHAIN3 SKCIIEPUMEHTATIBHBIX JIaHHBIX O XapaKTepe KOHKPETHOTO
METAJUTYPTUYECKOT0 Mpoliecca Ha OCHOBE aHAJIN3a TEPMOANHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTEH ero MpoTeKaHus

Baanern:

[1K-2-B1 HaBbikaMu 110 MOJICIMPOBAHUIO H 00pabOTKE MOTYUEHHBIX 3KCIEPUMEHTANBHBIX JAHHBIX O KOHKPETHOM 00BEKTE
(MeTaJuTypru4ecKoM IMporecce) Ha OCHOBE aHAJIN3a TEPMOJAMHAMUYECKUX U KHHETUYECKUX 0COOEHHOCTEH MPOTEKaHUs PealIbHOTO
METaJUTYPTUYECKOTro Mporecca

4. CTPYKTYPA U COOEP)KAHUE

Kon HaunmenoBaHue pa3iesioB U TeM /BUA 3aHATHUsI/ Cemectp|YacoB|Komnerenuuu| Jluteparypa |[Ipumeuanne
3aHATHSA H 3JI. pecypchl

Paznen 1. 'openne Toniusa

11 1.1 TopeHne MOHOOKCHIa yrjepoja U Bojopozaa 1.2 4 3 YK-1-31 J1.1J11.2
Peaxnmst BogsHOTO Ta3a 1.3 Peakmus bemma-Bynyapa OIIK-1-31 J14712.1
1.4 Topenue yraepona 1.5 Kunernueckue OIIK-3-31 J26J13.1
3aKOHOMEPHOCTH IMPOIIeCcCOB ropeHust /JIex/ OIIK-5-31
ITK-2-31

1.2 Pemenne nmpukiraqHbIx 3a1a4 M0 pa3aeny AUCHUTUTHHE 4 3 VK-1-V1 JI13.1
«T"openue tomnuBay. / Tp/ YK-1-Bl
OIIK-1-V1
OIIK-1-B1
OIIK-3-YV1
OIIK-3-B1
OIIK-5-Y1
OIIK-5-B1
IIK-2-V1
TIK-2-B1

1.3 VYcBoenue Tekymiero yueoHoro marepuana /Cp/ 4 5 YK-1-31 J1.1J11.2
OIIK-1-31 Jd14J12.1
OIIK-3-31 J2.6J3.1
OIIK-5-31
I1K-2-31

14 Brimonnenue 1 wactu I3 — pemenue 3aga4 1no pasaeny 4 5 YK-1-V1 JI3.1
«T"openue TomuBay/Cp/ VYK-1-Bl

OIIK-1-V1
OIIK-1-B1
OIIK-3-Y1
OIIK-3-B1
OIIK-5-V1




OIIK-5-B1

IK-2-V1
I1K-2-B1
1.6 IloaroToBka K MpaKTUYECKUM 3aHATHAM U UX OIIK-1-V1 J13.1
odopmienue /Cp/ OIlK-1-B1
OIIK-5-V1
OIIK-5-B1
Pa3nen 2. Kap6oHnaTsl 1 okcuabl — o0pa3oBaHue U
TepMUYecKasi TUCCOIMALUS
21 2.1 OOpazoBaHue ¥ TEpPMHYECKass JHUCCOIHALIUS YK-1-31 J3.1J71.1
kapboHatoB 2.2 OOpa3oBaHue U  TepMHYECKas OIIK-1-31 J13J11.4
Jcconnanys OKCH/IOB 23 Kunernyeckue OIIK-3-31
3aKOHOMEPHOCTH JUCCOLUALUY KapOOHATOB U OKCUJIOB OIIK-5-31
ITK-2-31
2.2 Pemenune npuknanHeIx 3a4a4 10 pa3feny AUCLUIIIMHBL YK-1-V1 J13.1
«Kap6oHaTsl 1 OKCHJIBI — 00pa30BaHKE U TEPMUYECKAs YK-1-B1
JIUCCOLIAIUS) OIlK-1-V1
OIIK-1-B1
OIIK-3-V1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
MK-2-V1
I1K-2-B1
2.3 YcBoeHue Tekyiero yueoHoro matepuana /Cp/ VYK-1-31 J3.1J11.1
OIIK-1-31 J13J11.4
OIIK-3-31
OIIK-5-31
ITK-2-31
24 TToaroToBKa K KOHTPOJILHOMY MEPOTIPHSTHIO B paMKax VYK-1-31 J3.1J711.1
TEKYILEro KOHTPoJIs ycreBaeMocTy — Pazaen 1 u 2 OIIK-1-31 J13J11.4
(xoHTpONBHAS paboTa) /Cp/ OIIK-3-31 J12J12.1
OIIK-5-31 J2.6
ITK-2-31
25 Brinonnenue 2 yactu I3 — peuienue 3a1ay 1o pasaeiy YVK-1-V1 JI3.1
«Kap6oHaTsl 1 OKCHJIBI — 00pa30BaHKE U TEPMUYECKAs YK-1-B1
nucconuanysi»/Cp/ OIlK-1-V1
OIIK-1-B1
OIIK-3-V1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
IK-2-V1
I1K-2-B1
2.6 TToaroroBka k MPaKTHUECKUM 3aHATHUSIM U HX OIlK-1-V1 JI3.1
odopmienue /Cp/ OIlK-1-B1
OIIK-5-Y1
OI1K-5-B1
Pasnen 3. BoccTaHoB/IeHHE OKCHI0OB METAJIJIOB
3.1 3.1 OOmas XapaKTepHCTHKa BOCCTAHOBUTEIbHBIX VK-1-31 J1.1J1.2
nporeccoB 3.2 BoccraHoBiieHHE OKCHIOB ra3amu 3.3 OIlK-1-31 J13J711.4
BoccranoBnenne oxkcumoB TBepAbIM yriepomom 3.4 OIIK-3-31 JJ2.1J13.1
Boccranosnenne okcunos xkenesa 3.5 Kunernueckue OIIK-5-31
0COOEHHOCTH BOCCTaHOBJICHUSI OKCHIIOB 3.6 CpaBHEeHHE IK-2-31
MPSMOTO U KOCBEHHOT'O0 BOCCTAHOBJICHHSI
3.2 Pemiennie npukiagHbeixX 3a1a4 00 pa3ieny IUCHUILIAHBI VK-1-V1 JI3.1
«BoccTaHOBIIEHHE OKCUI0B METAJIIIOBY YK-1-Bl
OIIK-1-V1
OIIK-1-B1
OIIK-3-Y1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
IK-2-V1
I1K-2-B1
3.3 YcBoenue Tekymiero yueoHoro marepuana /Cp/ YK-1-31 J1.1J11.2
OIIK-1-31 J13J11.4
OIIK-3-31 J2.1J13.1
OIIK-5-31

I1K-2-31




3.4

Brmonnenne 3 yactu /I3 — pemenne 3agad mo pasaeny
«Boccranosnenne okcuioB MetayuioBy /Cp/

VK-1-V1
VK-1-Bl
OIIK-1-V1
OIIK-1-B1
OIIK-3-V1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
MK-2-y1
I1K-2-B1

J13.1

3.5

IToAroToBKA K MPAaKTUYECKUM 3QHATHSAM U UX
odopmienue /Cp/

OIIK-1-V1
OIIK-1-B1
OIIK-5-V1
OIIK-5-B1

J13.1

Paznen 4. TepmoanHaMHuKa U KHHETHKA
MeTAJTYyPrH4eCKHX PacijiaBoB

41

4.1 Meramnyprudeckue maku 4.2, Meraminyeckue
pacIiaBbl 43  TepmogmHamMHuKa  TPOIECCOB
OKHCJIMTEIBHOTO  paMHUPOBaHUS C  Y4acTHEM
pacriaBoB 4.4 Kunernka OKHUCIIUTEIHHOTO
paUHUPOBAHHUS C yHaCTHEM PacIUIaBOB

YK-1-31
OIIK-1-31
OIIK-3-31
OIIK-5-31

ITK-2-31

J14J12.2
J23J12.4
J25712771
3.1

4.2

Pelrenre MpUKIAAHBIX 33/1a4 110 pa3eny TUCIUTLTHHBI
«TepMoaNHAMUKA U KHHETHKA METAJUTyPrHYSCKUX
pacIUIaBoOB»

YK-1-V1
VK-1-B1
OIIK-1-V1
OIIK-1-B1
OIIK-3-V1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
IK-2-V1
I1K-2-B1

3.1

4.3

YcBoenne Tekymiero yueoHoro marepuana /Cp/

YK-1-31
OIIK-1-31
OIIK-3-31
OIIK-5-31

ITK-2-31

141122
J23J12.4
J25712771
3.1

4.4

TToaroToBKa K KOHTPOJIHHOMY MEPOIPHUSITHIO B pAMKax
TEKYIIEro KOHTPOJIsI ycreBaemoctr — Paszen 3 u 4
(xoHTpONBHAs paboTa) /Cp/

YK-1-31
OIIK-1-31
OIIK-3-31
OIIK-5-31

ITK-2-31

141122
JI23J12.4
JI125J12.711
3.1

4.6

Beimonsenue 4 wactu JI3 — perenune 3a1ad mo pasieny
«TepMOTUHAMUKA M KHHETHKA METAJUTypPTHYCCKUX
pactiaBoBy /Cp/

YK-1-V1
YK-1-B1
OIIK-1-V1
OIIK-1-B1
OIIK-3-Y1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
IK-2-V1
I1K-2-B1

J13.1

4.7

TToaroToBKa K MPAaKTHIECKUM 3aHITHIM H UX
odopmienue /Cp/

OIIK-1-V1
OIIK-1-B1
OIIK-5-V1
OIIK-5-B1

J13.1

Pazgesn 5. TepmoanHaMuKa M KMHETHKA MOBeIeHUS
BpeAHbIX NpUMeceii

51

5.1 Packucrmenme wmeramia 5.2 Ilpomeccel pa-
¢uHupoBaHus Metamia ot cepbl 5.3 Jledochopanus
MeTajuia

VK-1-31
OIIK-1-31
OIIK-3-31
OIIK-5-31

ITK-2-31

J1.1J11.2
J114J12.2
J23J12.4
J25J12.7
J13.1

52

Pemenue MPUKIAAHBIX 3a4a4 110 pasacily AUCHUIIINHBI
«TepmMonMHAMUKa W KHHETHKA MOBEICHHS BpPEIHBIX
pumeceiny

YK-1-V1
VK-1-Bl
OIIK-1-V1
OIIK-1-B1
OIIK-3-V1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1

JI3.1




IK-2-V1
I1K-2-B1
5.3 VYcBoenue Tekymiero yueoHoro marepuana /Cp/ 4 6 YK-1-31 J1.1J11.2
OIIK-1-31 141122
OIIK-3-31 J23J12.4
OIIK-5-31 J25112.7
ITK-2-31 J13.1
54 IloaroroBka kK KOHTPOJIBHOMY MEPOIIPHUATHIO B PaMKax 4 6 YK-1-31 J1.1J11.2
TEKYILET0 KOHTPOJI ycreBaeMocTH — Paznen 5 OIIK-1-31 1141122
(xoHTpONBHAS paboTa) /Cp/ OIIK-3-31 J123J12.4
OIIK-5-31 J25112.7
ITK-2-31 J13.1
55 Beinonnenue 5 wactu [I3 — peuienue 3a1a4 0o pasaeny 4 5 YK-1-V1 J13.1
«TepmoguHamMuKa W KHHETHKA IIOBEIEHUS BPETHBIX YK-1-B1
npumeceity /Cp/ OIIK-1-V1
OIIK-1-B1
OIIK-3-Y1
OIIK-3-B1
OIIK-5-V1
OIIK-5-B1
IK-2-Y1
I1K-2-B1
5.6 TToaroToBKa K MPAKTHYECKUM 3aHATHUAM H UX 4 1 OIlK-1-V1 J3.1
odopmienue /Cp/ OIIK-1-B1
OIIK-5-V1
OIIK-5-B1

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpochl 111 CaMOCTOSITEILHOI MOATOTOBKH K 3K3aMeHY (3a4eTy ¢ OLeHKOii)

DK3aMeH (3a4€eT ¢ OLEHKOI) He IPEeyCMOTPEHBI

5.2. IlepeyeHb padoT, BHINOJIHSIEMbIX 110 JMCHUIIHHE

B cemectpe 4 no xypcy npenycMoTpeH 3auet. B cemectpe 4 npenycMOTpEHBI:

1) Konurponsnas pa6ora Ne 1 mo pasmenam 1-2 (YK-1-31 OIIK-1-31 OITK-3-31 OIIK-5-31 T1IK-2-31)

2) KontponsHas pabota Ne 2 o pasnenam 3-4 (VK-1-31 OIIK-1-31 OITK-3-31 OITK-5-31 ITK-2-31)

3) Konrpombnas pabora Ne 3 mo paszgeny 5 (YK-1-31 OIIK-1-31 OIIK-3-31 OIIK-5-31 ITK-2-31)

Bomnpocs! k KOHTPOIBHBIM paboTaM mpeacTasieHsl B ©OM

Jomammnee 3amanne (YK-1-31 YK-1-Y1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-3-31 OIIK-3-Y1 OIIK-3-B1 OIIK-5-31
OIIK-5-Y1 OIIK-5-B1 TIK-2-31 T1K-2-V1 TIK-2-B1)

JlomariHee 3a/1aHH€ BBINOJIHAECTCSA B COOTBETCTBHHU ¢ TpeboBaHusAMU JI 3.1 1 COCTOMT M3 MATH pacueTHBIX YacTel (peleHue 3agad no
COOTBETCTBYIOIIMM pa3jieiaM TUCHUIUIMHBI). VHAMBHIyanbHbIE BapHaHThl Ui  BBIIOJHEHUS JOMAIIHETO 3alaHHs BBIIAIOTCS
IIperojaBaTeneM

T71st BBITTOJTHEHUS] BEIYUCIICHUH, aHAIM3a TIOJIy4EHHBIX JaHHBIX BO3MOXHO MCIIOJIb30BaHUE MaKeTa NMPHUKIAJHBIX porpamMM Microsoft
Excel. OpopmieHue qoMaiiHero 3amanus B cooTBercTBUH ¢ TpeboBanusmu ['OCT 2.105, TOCT 7.32

BrIinonHeHHOE JOMalIHee 3aJjaHre CTYCHTY CIIeAyeT 3alliaTh HHIUBULYaJIbHO B IPEyCMOTPEHHOE BpEeMs

[Ipaktudeckue paboThI BHINOMHSIOTCS B cOoTBEeTCTBUU ¢ JI 3.1. IHaMBHyanbHbIC BAPUAHTHI JUIs1 BBITIOJIHEHHS BBIJAIOTCS
npernoaBareneM. BelnonHeHHbIe TpakTHieckue paboThl CTYACHTY ClIeAyeT 3aIlUINaTh MHANBUIYAIBHO B IPE1yCMOTPEHHOE BpEMs
(YK-1-31 YK-1-¥Y1 VK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-3-31 OIIK-3-¥Y1 OIIK-3-B1 OITK-5-31

OIIK-5-V1 OIIK-5-B1 IIK-2-31 TIK-2-V1 [1K-2-B1)

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble JJIsl IK3aMeHa (onucanue OMJ1eTOB, TECTOB M T.I1.)

OK3aMeH He NpeyCMOTPEH

5.4. MeToaNKAa OLEHKH OCBOCHUS TUCHUIIIHHEI

Cucrema OIICHUBAHUWA PE3YJIHLTATOB 06y11eHm[ 110 JUCHUINIMHE JJIA TCKYIETO0 KOHTPOJIA YCIICBACMOCTU!

Ne ®dopma KOHTPOIISL Kpurepuit Ornenka
n/n
ITpu BHIMOIHEHUN KOHTPOJIBHOM PabOThI CTYICHT MOKa3bIBAET 3a4TEHO
JIOCTaTOYHBIH YpOBEHb 3HaHUI B 00beMe IMpPOIIEeHHOH TeMbl,
1 KonrpomnbHas paboTa | 00beM IIPaBUILHBIX OTBETOB cOCTaBiIsAeT 60% u BbIlIe
[Ipu BBITOTHEHWU KOHTPOJBHOM paboThl CTYINEHT MOKa3bIBAET HE 3a4TEHO

HE/IOCTaTOYHBIH YpPOBEHb 3HaHMW B 00bEME MNPONUACHHON
TEeMBI, 00h€M IPaBIIHHBIX OTBETOB COCTaBIsieT MeHee 60%

HomamHee 3agaHue  OQOPMICHO B COOTBETCTBHH  C
TpeOOBaHUSIMH, BHINONHEH Bech 00BeM [I3, mpaBMIIBHOCTH

2 JlomaiHee 3aganue | BbIMOJIHEHHS cocTaBiseT 75-80%, BbIABICHHbIE HEIOYETHI 3a4YTEHO
CTYICHT MOXET YCTpaHWThb TpU  3allUTe,  BJAJCET
TEPMHUHOJIOTHEH, apryMeHTHPOBaHO OTBEYaeT Ha

TIOCTABJICHHBIEC BOIIPOCHI, JIOTUYCCKU MBICIIUT, IIOKa3bIBACT
JOCTAaTOYHbIC 3HAaHHA B o0BEME 3am1/1maeM0171 TEMBI,




OpUEHTUPYETCS] B OCHOBHOH M JONOJHUTENBbHOHN JInTeparype
0 Kypcy

OdopmiieHre  JOMAIIHEro 3aJaHusi HE  COOTBETCTBYET
TpeOOBaHUSIMH, BBINOJHCHBl HE Bce 4acTd JI3, CTyOeHT He
MOXET YCTPaHUTh BBIABICHHBIC HEJOYCTHl U 3aMEYaHHs, He
NMOHMMAaeT  CYIIHOCTH  3aJaBacMBIX  BONPOCOB,  HE
OpPHEHTHPYETCS B TEMAaTHKE JOMAIIHEro 3aJIaHusi, JOMyCKaeT
rpyOBbIe OMIMOKH ITPH OTBETE

HC 3a4TCHO

HpaKTI/I‘{eCKoe 3aHATHUC

CTyI[eHT BJIaZICCT B JOCTATOYHOM o0BeMe TepMHHOJ’IOFHeﬁ u

3a4TCHO

TEOPETUYECKUMH 3HAaHUAMM IO TEMATHKE IPAKTUIECKOTO
3aHATHS, yMEET NPUMEHATh UX JUIA PELICHUS IPAKTHYECKUX
THUIIOBBIX 3a]a4, CBSI3aHHBIX ¢ IpodeccnoHaIbHON
JIeSITeIbHOCTBI0, apr'yMEHTHPOBAHO OTBEYAET Ha
[I0CTaBJIEHHbBIE BONPOCHI, OPUEHTHPYETCS B OCHOBHOW U
JIOTIOJIHUTENILHOH JINTepaType 1o Kypey

o0beM

CBsA3aHHBIX C

CryzneHT He BlaieeT TEPMUHOJIOTHEH, IMEET HeJ0CTaTOYHBII
TEOPETUYECKOTO
MIPUMEHSTh €T0 JUISl PeIIeHUs MPAaKTHIeCKHX THIIOBBIX 3a1ad,
npodeccuoHaIbHON
MOHMMAET CYIIHOCTH H3y4aeMOil TeMBI, OMYyCKaeT rpyOble
OIIMOKK B pacueTax U OTBETAX Ha IIOCTABJICHHBIC BOIPOCHI

3HAHUI

HC 3a4TCHO

MaTepuana,  4TOoObI

JACATCIbHOCTBIO, HE

6. YHEBHO-METOANYECKOE U MTHO®OPMALNMOHHOE OBECIIEYEHHUE

6.1. Pekomenayemast qureparypa

6.1.1 OcHoBHas JIUTEpaTypa

O603Ha4eH ABTOpBI, 3arnaBue bubauoreka HU3narenancTBoO,
e COCTAaBUTEJH rojg
J1.1 C. B. benses,B.A. OCHOBBI TEOpUH HTB CTU HUTY «MUCHUC» Hwxuauit
I'epoukuii METaJIyPIHYECKUX Hosropon :
MPOIIECCOB Hwmxeropoackuii
roc. Tex.
YHUBEPCHTET M.
P.E. Anekceena,
2015
JT1.2 T.B. Bunorpanosa, Kuneruka npoctsix Yuusepcurerckas 6ubanoreka ONLINE ExarepunOypr :
JLLA. BpycHuieiaa TOMOTEHHBIX PEaKIIHid URL: WznarenscTtBO
http://biblioclub.ru/index.php?page=book VYpansckoro
&id=276014 VHUBEPCHUTETA,
2014
J13 JLLA. TlaBnu4eHko, Tepmudeckuit anamm3 VYuusepcurerckas 6ubnmoreka ONLINE Kazans :
I".B. Bynunoposga, JIBYXKOMIIOHEHTHBIX URL: Kazanckuit
I0.T". TanameTanHOB CHCTEM http://biblioclub.ru/index.php?page=book Hay4YHO-
&id=259106 HCCIIe/I0BATEIBCKH
i
TEXHOJIOTHUECKUN
YHUBEPCHTET,
2013
1.4 I'.B. bynunoposa, ®azoBble paBHOBecUs B |YHuBepcuterckas onbanoreka ONLINE Kaszans :
I0.T. MHOTOKOMIIOHEHTHBIX URL: Kazanckuit
TansmMeTanHOB, cucTeMax http://biblioclub.ru/index.php?page=book Hay4YHO-
X.M. fApomesckas u &id=427846 HCCIIEN0BATEIbCKA
Ip. 51
TEXHOJIOTHYECKHUI
YHHUBEPCHUTET,
2014
6.1.2 lonoJiHUTEIbHASA JIUTEPATYpa
Oo6o3HaueH ABTOpBI, 3arsnaBue buodanorexa H3partebeTBO,
e COCTABHUTEJH roj
J12.1 E.C. Muxanusa, TepmoauHamuka u HTB CTU HUTY «MHUCHUC» M.:
AJL Tlerenuu KHHETHKA 3 parensckuii
METaJTyprUYeCKUX Jom MUCuC,
TIPOLIECCOB. 2011
OxucnuTenbHO-
BOCCTaHOBUTEJIbHBIC
CHCTEMBI




J122 A.N. 3aiines, 5.M. Duznyeckass XUMHS HTb CTU HUTY «MUCHUC» M. :
Morythaos, E.X. METaJLUTypTHYECKUX MHuTepkoHTaKT
[ITaxnazos IITAKOB Hayka, 2008.
J123 10.B. Teopus u TexHOIOrHA HTBb CTU HUTY «MHUCHUC» M. : Uatepmer
Bopucornedekuid, 3JIEKTPOMETAJLUTYPrHIec alinaiicizingizi
M.M. BeTioKOB, KUX IIPOLECCOB 2010
B.M. MoCKBHTHH,
C.H. lIIkonbHUKOB
J124 A.I'. Mopauesckuit, | TepmomuHammka HTBb CTU HUTY «MUCHUC» CII6. : "Jlanb",
E.I'. ®upcosa KUIKUX METAIIOB U 2017
CIUIaBOB
JI25 B.b.Oxotckuit Monenn HTB CTU HUTY «MUCHUC» JHenponeTpoBck :
METaJUTyPrHYECKUX Cucremabie
CHCTEM TexHoJioruu, 2006
J12.6 I'.E. 3auxos, O.B. Xumuyeckas KuHeTHKa: [YHuBepcuterckas oudnuoreka ONLINE Kazans :
CrosiHoB, A.M. Teopust 1 MpaKTHKA http://biblioclub.ru/index.php?page=book Kazancknit
Kounes, C.C. &id=258758 Hay4YHO-
AXTAMOBa HCCIICIOBATEIbCKH
7
TEXHOJIOTHYECKUI
YHHBEPCHTET,
2013
2.7 AMN. Tapoct Kenezoyrnepoaucreie  [YHusepcuterckas oudnuorexka ONLINE MuHck :
CIIJIaBBI: http://biblioclub.ru/index.php?page=book&i | Bemopycckas
CTpyKTypooOpasoBanue |d=142435 Hayka, 2010.
1 CBOMCTBa
6.1.3 Meroauueckue pa3padoTKu
0O603HaueH ABTOpBI, 3arnaBue Bubnuoteka HznatenscTBoO,
ne COCTaBUTEIHN rof
JI3.1 A.B. Ca3onoB yaeOHoe mocooue st HTB CTU HUTY «MUCHUC» Crapgrii Ocko:
CTYJICHTOB Bcex GhopM CTU HUTY
00y4., 00yJaroIIXCs 1O MHUCuC, 2016
Hamp. 22.03.02
6.2. [lepeyeHb pecypcoB HHGPOPMAITHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « UHTEepHET»
6.3. [lepevyeHb MPOrpaMMHOro odecnevyeHus
Im1 MS Windows
Im2 MS Office
I13 Kaspersky Endpoint Security
6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NPOdecCHOHANbHBIX 023 JAHHBIX
ni I10NHOTEKCTOBBIE POCCUIICKUE HAYYHbIE )KYPHAJIbl U CTATHU:
n2 — Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/
Wnoctpannsie 6a3sl qanHBIX (qoctyt ¢ [P angpecor MUCUC):
n3 — aHayMTHYecKas Oa3a (MHAekcwl nuTpoBanus) Web of Science https://apps.weboftknowledge.com
n4 — aHaIMTHYecKas 0a3a (MHAEKCH UTHpOBaHM) Scopus https://www.scopus.com/
s — HaykoMmetprdeckas cuctema InCites https://apps.webofknowledge.com
no6 — Hay4HbIe )KypHaJbl n3garesnscTsa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
7.1 Ayautopus Ne 301
JlaGopaTopusi NPOMBINLIEHHO# 0€30MaCHOCTH U IKOJIOTUH
IepeveHb OCHOBHOTO 000PYIOBaHHs, Y4eOHO-HATIISAHBIX TOCOOMIA:
KOMILICKT yueOHOW MeOesn Ha 25 mocaj0uHbIX MECT,
MoHo01ok MSI AE2210 HR,
npoekTop st npesenTanuii Epson EB-485W.
7.2 IMomenenue 1Jisi CaMOCTOSATEIBLHOM PadoTHI 00yUaAIOIIMXCSI

Aynurtopusi Ne 306

JlaGopaTopusi MOJEJIHPOBAHUS METAJLUIYPruYeCKUX MPoueccoB U HHPOPMAMOHHBIX TEXHOJIOTHii
[lepedenb ocHOBHOTO 000pyAOBaHUS, y4eOHO-HATIISTHBIX TTOCOONIL:
KOMIUICKT Y9eOHO!M MeOenu Ha 25 mocaqoYHbIX MeCT,

pabouas cranmus Core 13-4130,
pabouas cranmus HP Z420,
npoekTop s npedeHtanuii Acer X1111 DLP Projector QSV 1032.
B momenieHun A caMOCTOATENEHOW pabOTHl OOYYAIOMIMXCS MMEETCS MOIKIIUYeHHe K ceTH «/HTepHeT» U
JIOCTYT B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEY OPTaHU3aIINH.

8. METOANYECKHE YKA3ZAHUA JUIS OBYYAKOIUXCS IO N3YYEHUTIO JNCIUITJINHBI

JI71s1 ycienmHoT0 0CBOEHUS TUCIUIUTHHBI « TepMOIuHAMIKA M KHHETHKA METAJUTYPTHIECKUX TIPOIIECCOBY 00YyJaroImeMycst
HEOOXOUMO:




— Tlocemarts Bce BUABI 3aHSATHH.

—  CBOEBpPEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEHIOBAHHBIC AJIEKTPOHHBIE PECYPCHI.

—  Ilpu BOHHKHOBEHHH JIFOOBIX BOIIPOCOB II0 COAEPKAHHUIO Kypca M OpraHn3aIliui paboThl CBOEBPEMEHHO 00paIIaThCs K
TpeToaBaTelnto (B Yachl OUYHBIX KOHCYNbTanui, uepe3 MS Teams wimm LMS Canvas).

—  Or4eTsl IO MPAKTHYECKUM paboTaM | JoOMaIllHee 3aJaHie PEKOMEHIYETCsI BBITIONHSATE ¢ Mcmonb3oBanreM MS Office,
JIOITyCKAETCS BBITIOJHATH B PYKOITUCHOM BHJIE.

—  AxTHBHO paboTaTh C HAyYHBIMHU Oa3aMu B ceTu VIHTEpHET.

KayecTBeHHOE OCBOCHHUE TUCIMIUIMHBI BO3MOXHO TOJIBKO IPU CUCTEMATHUCCKOW CaMOCTOATEIILHON paboTe, 4To

OJIICPIKUBACTCS CUCTEMOM TEKYIIIeH aTTeCTAINU.




