MMHHCTEPCTBO HAYKHU U BBICILIEI'O OBPA3SOBAHMSI POCCUMCKOM ®EJEPALINN
CTAPOOCKOJIbCKHM TEXHOJIOTUYECKUNA NHCTUTYT UM. A.A. YTAPOBA
(pmman) penepanbHOro rocy1apcCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«HanmoHalbHBIN UCCIEA0BATENbCKUN TexHOoJMornueckuii yausepcutet «MUCUC»
CTU HUTY «MUCHUC»

Pabouas mporpamMmMa yTBepKIeHa
peleHreM YYeHOro COBeTa

CTU HUTY «MHUCHUC»

oT «20 » mrons 2023 1.

nporokoin Ne 05

PaGoyas nporpamMmMa JUCHHUIIIUHEI

I/IHHOBaHI/II/I B IIPOU3BOJACTBEC MCTAIJIN30BAHHOI'O ChIPbA

3akperuieHa 3a kagempoit Kagenpa meramurypruu u Metamutosenenus um. C.I1. Yrapooit

HanpasiieHue noaroroBku 22.04.02 Meramryprus

[Mpoduns IIporpeccuBHbIE METAITYPTUYECKUE TEXHOIOTHHI

KBanugpuxaums Maructp

®opma oOyueHus Ounas

OO1as Tpya0eMKOCTb 23ET

Yacos 1o yueOHOMY TIaHy 72 DopMBbI KOHTPOJIS B CEMECTPaX:

B TOM YHCIIE: Baver 1

ayJIMTOPHBIE 3aHATHS 34
caMocCTOsITeIbHAs padoTa 38
4acoB HA KOHTPOIb 0

Pacrlpeneneﬂﬂe YaCoB JUCHMILNIMHBI IO CeMeCTpaM

Cemectp 1 HWtoro
Bup zanaruii VII | PII VII PII
Jlexnun 17 17 17 17
CeMuHapHI 17 17 17 17
KonrakrtHast paboTa 34 34 34 34
Cam.pabora 38 38 38 38
Uroro: 72 |72 72 72

I'om mabopa 2023r



[Iporpammy cocraBun(u):

npodeccop, KaHAUAAT TEXHHYSCKUX HAYK, TOIICHT

TumodeeBa Anna CrepaHOBHA
Hoasxcrnocme,yu.cm., yu.36 PO noanocmoio noonuce

Pabouas mporpamMMa JUCIUITTHHBL
HNnHoBauMHU B NPOU3BOACTBE METAJUIU30BAHHOTO CHIPbS

HaumeHosaHue

Pazpaborana B coorBerctBun ¢ OC BO HUTY «MUCHUC»:
CaMocCTOATENTFHO YCTaHABIMBAEMBIH 00pa30BaTENbHbIN CTAHIAPT BBICIIEr0 00pa3oBaHus - MarucTpaTypa
denepanbHOE rOCYIapCTBEHHOE ABTOHOMHOE 00pa3oBaTeNnbHOE yUpexkJeHHe BhIciiero oopasoanus «HarmoHanbHbIH

UCCIIe0BaTENbCKHH TexHOomorudeckuii yunsepcurer « MUCHUCy no Hanpasnenuto noarorosku 22.04.02 Merayutyprust
(mpuka3 or 05.03.2020 r. Ne 95 0.B.)

CocraBneHa Ha ocHOBaHMH y4eOHOro ruiaHa 2023 rozxa Habopa:

22.04.02 Merasunyprus,

[poduine: [IporpeccuBHbIC METAILTYPTUUECKUE TEXHOIOIHH, YTBepKAeHHOro YuenbiM coBetoM CTU HUTY « MUCHUC» «20»
utons 2023r. nporokon Ne 05.

Pabouast mporpamma of00peHa Ha 3aceiaHuu Kadeapsl

Mertamtypruu u MetasioBeaeHust uM. C.I1. Yraposoit

Iporokon ot «09» uronst 2023 r. Ne 19/23

G e
3aB. kadeapoit MM um. C.I1. Yraporoi . / / A.A KoxyxoB
N2

«09» urons 2023 .

PyxoBomurens OIIOIT BO
3aB. kadeapoit MM um. C.I1. YrapoBoii, JokTOp
TEXHHYECKHUX HAYK, JIOLEHT

A.A KoxyxoB

__~q100nucb

«09» urons 2023 .



1. IIEJIM OCBOEHU S

[loaroroBka oOydarommxcst B 0ONAacTH pa3IMYHBIX BHUIOB IIONYYCHUS METaJUIM30BAaHHOTOCHIPHS, (OPMUpPOBAHHE Yy
00ydJaromuxcsi CIOCOOHOCTH K aHaJHM3y OCOOCHHOCTEH IMPOM3BOJCTBA METAJUIM30BAHHOTO TPOAYKTA, YMEHHIO NPHUMEHSTH
TEOPETUYECKHE 3HAHUS JUI1 MHKEHEPHBIX PACUETOB PEAIbHOTO IIPOU3BOICTBA.

3amaun TUCIUILUIAHEL:

- HAy4UTh 00Y4arONIUXCsl aHATU3UPOBATh OCOOCHHOCTH II0JIy4eHHS METaIIM30BaHHOIO IPOAYKTA;

-Hay4UTh [I0JIH30BaThCA TEOPETUUECKUMH 3HAHUSAMU TIPU pacyeTax MpoLEeCcCOB MPOU3BOICTBA METAININ30BAHHOIO TIPOYKTA.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM MPOI'PAMMBI

Hukn (paznmen) OIT: | b1.B.

2.1 TpeOoBanus K NpeaBapuTeIbHON MOATOTOBKE 00y4al0IIerocs:

2.1.1. [TpuknagHas TepMOJMHAMHKA M KHHETHKA METAJUTypPIHYECKUX MPOLIECCOB

2.1.2 Temnodusrka Nosy4eHUs] OKUCIEHHBIX OKAThHIIIESH

2.13 CoBpeMeHHBbIE TPOIecChl 0ECKOKCOBOH METAJITYPTUU

2.2 JucuuniauHbl (MOIYJIN) U IPAKTHUKH, JIsl KOTOPHIX 0CBOEHHE JAHHON AUCHMIUINHBI (MOYJI51) HE0OX0IUMO
KaK IpealiecTByloee:

2.2.1 IIporeccbl BTOpHUHOIO OKUCICHHUS JKerIe3a

2.2.2 HayuHo-uccnenoBarensckas paboTa

2.2.3 BeimosiHeHye U 3amyra BBITYCKHON KBaTH(PUKAIIMOHHON paboThl, BKIIIOYAs, MOJrOTOBKY K MPOLIEAYPE 3alUThI 1
IpoLEeaypy 3aIIUTHI

3. ”HIAUKATOPHI ®OPMUPOBAHUS KOMITETEHIIAN,
COBMENIEHHBIE C PE3YJIbTATAMHU ObYYEHMUA 11O JUCIHUIIJIMHE

OIIK-1:CnocodeH pemaTh NPOU3BOJACTBEHHBIE U (WIH) HCCIe0BaTEIbCKHE 321241, HA 0CHOBE (pyHIaMEHTAIBHBIX
3HAHMIA, 3HAHUH B MEKTUCHUILUIMHAPHBIX 00J1aCTAX B 00/1aCTH METAJLTYPrUuM

3HaTh! OIIK-1-31 dakTopsl, BIUSIOMIKE HA NOTYYEeHHE KaUeCTBEHHBIXMETANIN30BAHHOTO CHIPHS,

YMmerb: OIIK-1-VY1 BrlaensTe OCHOBHBIE IPEUMYILECTBA, HETOCTATKH U EPCIIEKTUBBI TEXHOJIOT MU MPOM3BOJCTBA
METaJUIM30BAHHbIX OKATHIILIEH;

Bnagers: OIIK-1-B1 ®ynnameHTalIbHBIMU 3HAaHUSIMU B 00JIACTH METAJUTYpPIHH M IPUMEHSATh UX IPH pacyeTax MomydeHus
METaJUIM30BAHHBIX OKATHIILIEH.

IK-2: Onpeaesienne cepbl NPUMeHeHUs Pe3yIbTATOB HAYYHO-HCCIEA0BATEIbCKIX H ONILITHO-KOHCTPYKTOPCKHUX

padot

3HaTh: [1K-2-31 Metonp! 1 CpeAcTBa IIAHUPOBAHMS M OpPTaHU3AIMU UCCIIENOBAHUI U pa3paboToK

YMmets: [TK-2-Y1 OdopMIaTs pe3yIbTaThl HAYYHO-UCCIEA0BATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT

Buaners: [1K-2-B1 IIpoBexenue pabot mo o0paboTKe U aHAIN3Y HAyYHO-TEXHUYECKOH MHPOPMALUH 1 PE3yIbTaTOB
HUCCIIEIOBaHUN

YK-1:

Cnocoben OCYyHIECTBJIATDH Kpl/ITl/I'-leCKPIﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKE€HECPHBIX OGBCKTOB, nmpoueccoB 1 CUCTEM B
MEKIUCHMIVINHAPHOM KOHTEKCTE, leOﬁ.]'IeMH]:IX chyaum?l Ha OCHOBE CUCTEMHOI'0 Moaxoaa, BblﬁpaTb U IPUMEHUTDb
HauOoJ1ee NOAXOAsIIIUE U AKTyaJIbHbIC ME€TOAbI U3 CYIIECTBYIOIUX AHAIUTUYCCKUX, BLIYMCIUTEJIbHBIX H
IKCNIEPUMEHTAJBbHBIX METOA0OB UJIU HOBBIX U HHHOBAIITMOHHBIX ME€TOA0B, BblpaﬁaTblBaTb CTpaTeruro nelcTBUit

3HaTh: YK-1-31 Buas! npoayKuuu, OABEPraroNIiecs] METa/UIN3aINY,
YMeTh: YK-1-Y1 AHanu3upoBath BIHSHUE PA3JIHYHBIX (AKTOPOB HAa MONYICHHE METAILUTH30BAHHOTO ChIPbS;
Baanern: YK-1-Bl MerogaMu BEIYUCIICHHS IPOU3BOAUTENHHOCTH arperaTa MeTaJUIH3allH.
4. CTPYKTYPA U COAEP)KAHUE
Jluteparypa
Kon Koanue paryp
HaumeHoBaHuUe pa31eioB U TeM /BH] KoMmnerenuu " IMpumeua
3aHAT Cemectp CTBO
3ansaTus/ " 3JIEeKTPOHH HHe
us 4acoB
ble pecypchl
Pa3nmen 1
MeTanin30BaHHOE ChIPbe U METOABI €ro 1

MOJTy4YeHUS




Pa3zmenl. 6
Buasbl nosryueHust arperaTon
METAIN30BAHHOIO CHIPHSA
1.1 Jlekuuu. 2 2 VK-1-V1
VK-1-31 JI1.1
CamocTrosiTesibHas padoTa: VK-1-B1 JL1.2
- N3yuenue nurtepaTypsl: OIIK-1-V1 JL.2.1
«BuapinonyyeHus METaJIN30BAHHOTO CBHIPBSI. OIIK-1-31 JI.3.1
WX XxapakTepUCTUKH U CBOMCTBA» OIIK-1-B1 21,92
- [TonroToBka pedepara
1.2 CemuHapckue 3aHsITHSI 2 4 IK-1-V1,
Paznnunsi B MeTaJUNIN30BAHHOM ChIPbe NPH IK-1-31, JIL.1.1
NMoJIy4eHNUB I1K-1- B1 JL1.2
Pa3JIMYHBIXMETAITYPru4ecKux OIlK-1-V1 J1.2.1
arperarax» OIIK-1-31 J1.3.2
OIIK-1-B1 J1.3.3
CamocTrosiTesibHas padoTa:
IMoxarororka pedepara
[ToaroroBka kK KOHTpoONbHON padoreNel
Pa3nen 2 8
Tensopusznyeckue 0COOEHHOCTH
MOJIy4eHHUs MeTAUIN30BAHHOTOChIPHSIB
Pa3JIMYHBIX arperaTax
2.1 | Jekuuu 2 4 VK-1-V1
YK-1-31 JI.1.1
CamocTrosiTesibHast padoTa: YK-1-Bl JL1.2
- Wzy4enue nurepatypsl IK-2-Y1 J1.2.1
«Paznuuus B TEIUIOBBIX IIpoLieccax Mpu [1K-2-31 J1.2.2
MOJIYYE€HUH METaJUIM30BAHHOT'O ChIPhs B IK-2-Y1 J1.2.3
Pa3HBIX METALTYPIUIECKHUX arperarax» 22
- [loaroroeka pedepara
2.2 | CeMuHApcKHe 3aHATHSA 2 4 IIK-2-V1,
[1K-2-31, JL1.1
CamocTosiTesibHAsA padoTa: [1K-2- Bl JI.1.2
- [loaroroBka pedepara YK-2-V1 J1.2.1
-IToaroroska x C3 VK-2-31 J1.2.2
-ITonroroBka k KOHTPOJIBHOU padoTe Ne2 YK-2-B1 J1.3.2
3 Pazgea 3 10
Paznuure cBOMCTB METAIIIN30BAHHOTO
CBIPbS ITPU NOJIYYEHUH B Pa3IMYHBIX
arperarax
3.1 | Jekuuu 2/2 5 OIIK-1-V1
OIIK-1-31 JL1.1
OIIK-1-B1 J.1.3
3.2 | CemuHapcKue 3aHATHS 5 YK-1-V1 J1.2.1
YK-1-31 J1.2.2
CamocrosiTesibHasi pagoTa: YK-1-B1 J1.2.3
- U3yuenue nurepatypsl:
«Pacuer npsimoro TBepodhazHOrO
BOCCTaHOBJICHHS JKeJle3a Ta30BbIM
BOCCTaHOBUTEIIEM»
- [TonroroBka k 13
Pa3nen 4 .®@akTopsl, BIANSOIIHE HA 10
CBOIiCTBA METAJNIM30BAHHOIO MPOAYKTA
4.1 | Jlexkuuu 212 6 TIK-2-V1,




[K-2-31, JIL1.1

CamocrosiTenpHas padboTa IIK-2- B1 JL1.2
Nsydenne mutepaTyphl: OIIK-1-V1 JL.2.1
«®akTopsbl, BIUAIONIME HA CBOIiCTBA OIIK-1-31 J1.2.3
METALIM30BAHHOI'0 IPOAYKTA» OIIK-1-B1 J1.3.2

- [TonroToBka pedepara

IK-2-Y1, J.1.1

4.2 CeMuHapcKue 3aHATUSL 4 [K-2-31, JI.1.2

CamocrosiTenpHas padboTa I1K-2- B1 JL.2.1

-dakTopsl, BIUAIONINE HA OIIK-1-V1 J1.2.3

MIPOU3BOIUTEIBHOCTD arperara OIIK-1-31 J1.3.2
BOCCTAHOBJICHUSI JKENI€3a OIIK-1-B1

-KonrponeHas padora Ne3

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochkl [JIsi caMOCTOSITEJILHON MOATOTOBKH K 9K3aMeHY (32a4€Ty ¢ OLIeHKOi)

DK3aMeH (3a4eT C OLIEHKOH) He MPeIyCMOTpEH.

5.2. IlepeyeHnb padoT, BHINOJHAEMbIX 10 JUCUUILIMHE

B cemectpe 2 1o Kypcy npeaycMOTpeH 3auer. Bo3aMoxHa MPOCTaHOBKA 3a4eTa Ha OCHOBE PE3YJIbTATOB TEKYIICH aTTECTAINHU B
TeueHue cemecTpa .B2 cemecTpe mpeayCMOTPEHBI::
B cemecTpe 2 1o KypCy NpeaycMOTPEHO 3 KOHTPOIBHBIX paOOTHI:
1)Koumponwuas pavoma Ne 1 no mamepuanam zansmuii pasoenal:.( YK-1-Y1,K-1-31,VK-1-B1,0IIK-1-V 1, OIIK-1-31,
OIIK-1-B1).
[lepeuenv 6onpocog 015 n0020MOBKU K KOHMPOIbHOU pabome:
1.BI/UILI arperaToB I NOJYICHUS METAJJIM30BAHHOI'O ChIPb
2. TpeGoBaHUs K MIMXTE JUIsl IPSMOTO BOCCTAHOBIICHHS JKele3a
3.I1pon3BOACTBO Keme3a NPsIMOro BOCCTAHOBJICHHS B TBEpA0(a3HBIX MpoLieccax ra3000pa3HbIM BOCCTAaHOBUTEIIEM.
4.Peakiy, NpPOUCXOIAIIME IPU INPIAMOM BOCCTAHOBICHMH JKele3a B TBepAoQpasHbIX  Ie4aX C Ta30BbIM
BOCCTaHOBHUTEJIEM
5. Ilony4yenune METaIIM30BaHHOTO CHIPBS B )KUAKO(DA3HBIX TEYaX C Pa3IM4YHBIM BOCCTAHOBUTEIICM.
2)Koumponwvnas paboma Ne 2 no mamepuanam 3anamuii pazoena 2 (YK-1-V1,YK-1-31,YK-1-B1,I1K-2-Y 1,TTIK-2-
31,IIK-2-Y1).
Ilepeuens 6onpocos k KOHMpoOaLHOU pabome No2
1. TemtoBBIE IIpOLIECCHI, MPOUCXOIANIHIE IIPU TBEPAO(DA3HOM BOCCTAHOBICHUH T'a30BBIM BOCCTAHOBUTEIEM
2. TenoBbIe MPOLIECCHI TIPH KUAKOPAZHOM BOCCTAHOBIICHUH
3.BiusiHre BUAa BOCCTAaHOBIICHUS Ha TEIUIOBBIE POLECCHI

3) Koumponsnasn paboma Ne 3 no mamepuanam 3ausmuii pazoena 3 n4 (YK-1-V1,YK-1-31,VK-1-B1IIK-2-Y 1,I1K-2-
31,I1K-2- B1,0IIK-1-Y 1,0IIK-1-31,0I1K-1-B1)
1.CBoiicTBa METAIUIM30BAHHOT'O CHIPhS B 3aBUCHMOCTH OT arperaTa
2.TpebGoBaHUS K METAIUIM30BAHHOMY CBIPBIO.. IS Pa3HbIX arperaTtos
3. Peakuuu, npouCXoAsIIne B YN METAUTH3AINHI U UX TEIUIOBBIE d(PPEKThI
3. dakTopEl, BAMAIONINE HA METaJUTypIUuecKHe CBOMCTBa METAJUTM30BAaHHOTO MPOAYKTA

IIpakTHyecKne 3aHATHS

1 paznes. TexHoJ10rHsI IPOU3BOACTBA METAJJIM30BAHHOTO MPOAYKTA

1. BoccranosneHne xemne3a B pa3IHIHBIX arperaTax

2. BoccraHoBHTENBHBIE peaKMU NPH TBEpAO(Pa3HOM BOCCTAHOBICHHH Ta30M, TeMIEpaTypbl Hadala peakuud u
TeIoBbIe (P PEKTHL.

3. VcerpoiictBo u pabora neun mporecca XWUJI: mOArOTOBKa ChIPbsi K METAIUIM3ALUKA U TPEOOBaHHS K HEMY, pa3Mepbl
MeYH, 30HBI, TEMIIEPATYpPhl, PACXOIBl, IPOU3BOAUTEIHHOCTh, CTENEHb BOCCTAHOBIICHHS, BOCCTAaHOBHTEIbHAS
CHOCOOHOCTP T'a3a, XUMCOCTaBMETAITH30BAHHOT'O CHIPHSL.

4. TlapameTpsl eYH U XapaKTEPUCTHUKH CHIPHS U MOTYIEHHOTO MPOIYKTa

5. Temmeparypa B me4ax BOCCTAHOBJICHHS M IO 30HaM. BimsiHMe TeMIiepaTypsl Ha IPOIECC NMPSIMOIO BOCCTAHOBIICHU S
xKeresa.

6. Pemmenne 3ama4. [TonroroBka k KoHTpoObHOM padore mo JI.1.2.3amaun Nel,2,3,4-ctp.122




2 Pasznes. Temutogusnyeckne 0cOOEHHOCTH MOJY4YCHHS METAJIM30BAHHOIO IPOAYKTA

1. YcrpoiictBo u pabora meun mporecca MUJIPEKC: moaroroBka ChIpbs K METAJUTM3alMH U TPEOOBaHUS K HEMY,
pasMepsl 1e4H, 30HBI, TEMIEPATYpPhl, PACXOJbl, IPOU3BOAUTEIBHOCTD, CTETICHh BOCCTAHOBJICHUS, BOCCTaHOBHTEIIbHAS
CHOCOOHOCTP T'a3a, XNMCOCTaBMETAJUTM30BAHHOTO ChIphs (oTamune nedeit Ha OOMK u JII'OK)

2. [TapameTpsl Ie4n 1 XapaKTEPUCTHKH CHIPBS M TIOJTyYEHHOTO MPOIYKTa

3. CpaBuenue npoueccoB XNJI u Muapekc

4. TemmiepaTypa B redax BOCCTAHOBJIGHHS W 1O 30HaM. BimsiHuMe TemmepaTypbl Ha MPOIECC MPSIMOTO BOCCTaHOBJICHUS
xKesesa.

5. Pemenue 3amga4 [TonroroBka k KOHTpOIbHOM padore 1o JI.1.2.3amaun Ne 5,6,7 ctp.122-123.

3 Pasznen. Pazanyune CBOICTB METAJVIN30BAHHOIO CHIPhS NIPH MOJTYy4YeHNH B Pa3JMYHBIX arperarax

1.CpolicTBa METaJUIN30BAHHOTO CHIPBS NPU TBEPAO(PAa3HOM BOCCTAHOBICHHH T'a30M.

2. CBoliCTBa METAIN30BAHHOTO CHIPBS MPH KUAKO(PA3HOM BOCCTAHOBJICHHH Pa3IMYHBIMH BOCCTAHOBHUTEISIMU
3. lMonyuenne 'K u TpeboBaHus K HEMY.

4.Pemenue 3ama4 mo JI.1.1.2 3amauun myis camocTosTenbHoro perrerus Ne 1,2¢tp.89-90.

4pazjeJ.
arperarax.

1.BinusiHue TemnoBbIX 3GQEKTOB peakiuii Ha BOCCTAaHOBJICHHE
2. Bnusnue TeMnepaTyp Ha BOCCTaHOBIICHHE JKele3a

3. BinsiHue MHUXTHI HA BOCCTaHOBJICHUE

4.BnusiHre BOCCTAaHOBUTEIBHOIO ra3a .

(DaKTop])I, BJIMAKIIHAE HA METAJTYPIrU4YeCKHe CBOiicTBA METALIM30BAHHOIO CBIPbSIB PA3THYHBIX

5.3. OueHOYHbIE MATEPHAJIBI, HCIOJIb3YeMblIe JIJIsl IK3aMeHa (OnucaHne GUIETOB, TECTOB M T.I1.)

OK3aMeH He MPeIyCMOTPEH.

5.4. MeToauKa OlleHKH OCBOEHHS JUCIHILIMHbBI

Obyuarowuticsinonyuaem 3auem npu C8OE6PEMEHHOM U NPABUTLHOM 6bINOIHEHUU BCeX BUO08 PAbOm, NpedyCMOMPEHHBIX
meKyweti ammecmayuei no oucyuniune. Memoouka oyenku 3Hanuil, yMeHUull U HaGbIKO8

1. TIlpakTuyeckue 3aHATHS
Baumeno:O0y4aronuiics OCBOMI BCE BOIIPOCHI , paCCMaTPUBaEMbIe Ha MTPAKTHUECKHUX 3aHATHSX, ObLITH  O(OPMIICHBI
KOHCIIEKTBI 110 BCE BOIIPOCaM U MPUHHUMaJ aKTUBHOE y4acTHe B OeceZax 1Mo BOMPOCaM Ha 3aHSTHUSIX, P UMEHSET CBOM
3HAHUS IPU PEIICHUH 3a]aY..
He 3aumeno: cTyaeHT He ObLIT FOTOB K OOJIBIIUHCTBY MPAKTHYECKHUX 3aHATHH ( HE IPECTAaBUI KOHCIIEKTHI 110 3aHITHSIM,
HE y4acTBOBaJ , WJIM y4acTBOBaj, HO MPHU 3TOM JOMYCKall MHOTO OLIMOOK 10 paccMaTpUBAaeMbIM BOMPOCAM W TPHU
pelIeHu: 3a1a4).

2.  YcneurHoe HanucaHue 3 KOHTPOJIbHBIX padoT
3aumeno: BONpoCkl, NpeIIOKEHHBIE CTYICHTY Ha KOHTPOJIBHOW paboTe pacKpBITHI B MOJHOM 00beMe, pellieHa 3a/1a4a
He 3aumeno: CTyIeHT HE INOHUMAaeT CYIIHOCTH H3JIaraeMoro BOIPOCA, JOMYCKaeT IpyOble OIMOKM TPH OTBETE, laeTr
HETIONIHBIC OTBETHI, HEpPELICHHAs 3a/1a4a.

6. YAEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OGECIIEYEHHNE

6.1. PexomeHnyemasi JJuTepaTrypa

6.1.1 OcHoBHAs JIUTEPATypa

O0603Ha ABTOpBI, H3parenncTBO,
3ariaBue Bbubauorexa
YyeHHe COCTaBUTEJH rojg
JI1.1 A.C. Tumodeen Temnogusndeckrne 0COOCHHOCTH HTb CTU HUTY Crapsrit
E.C.Tumodeen TIPOM3BOJICTBA OKUCIIEHHBIX oKaThbime u «MUCHUC»-203k Ockom:THT,
METAJLTH30BaHHOTO MPOAYKTa: Y4ebHoe 2015r.-204c.
rocobwue.
J1.2 A.C. TumocdeeBa, T.B. | Temrodusuka momydeHus HTb CTU HUTY Ct.Ockor: OO0
Hukutuenko METaJDTI30BaHHOTO npofaykTa . Yaebnoe | «MUCHUC»-505k «THT»,2018.-
B.B. ®enuna, nocooue. 136¢.
A.A. llleByeHKO
6.1.2 JlononHUTEJbHAS JUTEPATYpa
O603Ha ABTOpBI, 3arnaBue Bubamorexa HN3aarenncTBO,
yeHHe COCTaBUTEJHU roj
2.1 A.C.Tumodeena CrpaBo4HuK Teruodu3nka- HTB CTU HUTY Crapsriit
B. B.®enuna MEeTaJUTypra:y4. mocoone «MUCHUC» Ocxkomn: 13-Bokix




«POCA»2008-
280c.-509K3..
J1.2.2 10.C. FOc¢un, H.®. Merannyprus xenesza 77 3K3EMILISIPOB B — M.: UKI[J
TTamxkoB oubnuorexke CTU «AKaJIEMKHHTA,
HUTY «MUCHUC» 2007.—464 ¢
J1.2.3 HOcpuntO.C.,I'ummens | HoBbie mporecchl moydeHust 2 sK3eMIuIsipa B M.
¢bapOA. A, ITamkos MeTaJTa(MeTaJUTyprus JKemesa) oubmmoreke CTU Meramnyprus, 199
H.®. HUTY «MUCHUC» 4.-320c
6.1.3 MeToanuyeckue pa3padoTku
O0o03Ha4 | ABTOpBI, COCTaBUTENH 3arnaBue bubnnorexa W3 natenscTBO, rox
eHue
JI.3.1 N.®.Kypynos CocrostHHE U1 NTEepCIEeKTUBBI M.
,H.A.CaBuyk 0e3I0MEHHOU METaJUTypTUH JKee3a YepmetuHdopmarr
ns ,2002r.,198c¢.
6.2. IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJI€KOMMYHUKAIMOHHO# ceTn «AHTEepHET?
21 ITpor3BOACTBO KENE30PYAHOTO KOHIIEHTpaTa.
https://www.youtube.com/watch?time _continue=17&v=N3yM1yZglUU&feature=emb logo
22 ITpou3BOACTBO OKATHIIIEH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E & feature=emb_logo
6.3. IlepeyeHb NPOrpaMMHOro odecneyeHus
M1 MicrosoftWindows,
12 Microsoft Office.
I13 LMS Canvas (npukaz HUTY «MUCHC» Ne 3870.8. ot 05.06.2018 1. «O npuMeHeHnH B y4eOHOM Ipoliecce
DUOCy)
114 MS Teams
6.4. Ilepeuenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPO¢)ecCHOHAIBHBIX 023 TAHHBIX
ni Hayunas snexrponnas 6udnuorexa eLIBRARY https://elibrary.ru/
n?2 — Hayunas snexrponnast 6ubnuoreka eLIBRARY https://elibrary.ru/
ns3 — IMonHoTEeKCTOBBIC JIENOBBIC MYOIMKalMK HH(QOPMAreHTCTB U mpecchl 1o 53 orpaciism https://polpred.com/news
14 Wuoctpannbie 6a3sl ganHbix (noctym ¢ IP agpeco MUCHUC):
us — aHanuTHyeckas 6a3a (uHaekcsl ruTupoBanusi) WebofScience https://apps.webofknowledge.com
16 — aHanuTH4ecKkas 0a3a (MHIEKCHI IUTHpoBaHus1) Scopus https://www.scopus.com/
nu7 — naykomerpuueckas cuctema InCites https://apps.webofknowledge.com
us — HayuHble )XypHaibl u3natenbcra Elsevier https://www.sciencedirect.com/
7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYUEHUE
7.1 Aynutopus Ne 308
JlaGopaTopusi TeXHUYECKOH TEPMOAMHAMMKH U MEXaHUKHU ra3oB
[lepeueHp 0cCHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIITHBIX TOCOOMIL:
KOMIUIEKT y4eOHOH MeOenu Ha 25 oca 0qHbIX MEeCT
mepcoHaNbHbI kKombioTep [I9BM "XOIIEP",
npoekTop st npesenTanuii EB-460.
[IporpammHoe obecrieyeHue:
Microsoftwindows,
MicrosoftOffice,
KasperskyEndpointSecuritymsidmsaeca.
7.2 Aynutopus Ne 313

JlaGopaTopusi 3KCTPAKIUU YePHBIX MeTAJJIOB U3 PUPOJHOI0 M TEXHOT€HHOT0 ChIPbsI
[lepeuens ocHOBHOTO 000pYIOBAaHNS, YI€OHO-HATIIATHBIX TOCOOHIL:

KOMIUIEKT Y4eOHOH MeOenu Ha 25 mocaqouHbIX MECT,

anekrponeds TK.27.1550.30,

meub MydenpHas «SNOL 7,2/1300,

meub MydenpHas «SNOL 7,2/1100,

YCTaHOBKA JUISl OIPEJIENICHNs] PEaKIMOHHOIN CIOCOOHOCTH METaTM30BaHHBIX OKATHIIIEH,
nmabopaTtopHbie nekTpoHHbIe Bechl EK6100i,

aHaJIM3aTOp KUCIIOpO/ia MOPTaTHBHBIN MHOTO(GyHKIIMOHANBHEIH AKIIM-1-02,
mynbraMeTpMastech MS 82009,

Tepmomerp anekTporHsiii HANNA HI 93530,

M3MEpUTENb TEMIEpaTypbl IU(poBoi BICOKOTOYHBIH IT-8,




tepmoMetp snekrponnbii TM-902C (-50° +1300°C)

7.2 Aynurtopus Ne 306

JlabGopaTopusi MOIeJIMPOBAHNUS METAJUIyPrH4YeCKUX NMPOLEecCOB M MH(POPMALMOHHBIX TEXHOJIOT Ui
[lepeuenb 0oCHOBHOrO 000pYIOBaHUSI, YI€OHO-HATIISTHBIX TIOCOOMIA:

KOMIUIEKT yaeOHo! Mebenn Ha 25 1mocalouHbIX MECT,

pab6ouas cranmust Core 13-4130 — 4 T,

pabouas cranust HP Z420 — 8 mt,

nipoektop st npesentanuii Acer X1111 DLP Projector QSV 1032.

[IporpammHoOe obecnieyeHue:

MicrosoftWindows,

MicrosoftOffice,

KasperskyEndpointSecurity ass 6usHeca.

AutoCAD 2020

B nomenienuu 1s1si caMOCTOSATENTLHOM paboThl 00y4aroIMXcs UMEETCs! MOIKIIoYeHne K cetn «HTepHe™ U
JIOCTYII B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTENbHYIO CPEJy OpraHH3alHH.

8. METO/IMYECKHE YKA3ZAHUSA JJIAA OBYYAIOIIUXCA ITO U3YUYEHUIO AN CIIUITJINHBI

Jiist ycnenHoro ocBoeHus AuCHMILIAHGI "Termodr3nka moay4eHust OKMCIEHHBIX OKaThIeld" 00yJaroemMycsi HEOOXOAUMO:

1. Tlocemats Bce BUIBI 3aHSATHH.

2. CBOEBpPEMEHHO 3apErHCTPUPOBATHCS HA PEKOMEHIOBAaHHBIE 3JIEKTPOHHBIE PECYPCHI.

3. Ilpu BO3HMKHOBEHHH JOOBIX BOIIPOCOB IO COIEPIKAHUIO KypCa M OpPraHM3aliy paboThl CBOEBPEMEHHO 00paIaThesi K
npernoaBarento (B 4achl OYHBIX KOHCYJIbTalmi, yepe3 MS Teams mwiu LMS Canvas).

4. Ortuersl N0 MPAKTUYECKUM paboTaM PEKOMEHIYETCs BBITIONHSATH ¢ ucrnoiib3oBanueM MS Office, nomyckaercs BBIOJIHSTH
B PYKOITUCHOM BHJIE.

5. AkTHBHO pa0boTaTh ¢ Hay4YHbIMH 0a3amu B ceTd VIHTepHeT.

KauecTBeHHOE OCBOEHHME MAMCIMIUIMHBI BO3MOXKHO TOJIBKO IIPU CHCTEMAaTHYeCKOHM CaMOCTOSTENbHOM pabore, YTO

HNOJJEPKHUBAETCS. CHCTEMON TEKYIIEH aTTECTALMU.

Jns TOATrOTOBKM K Ka)KAOMY CEMHHApy 3apaHee BBIIAIOTCA TeMa M BOIPOCHL, KOTOpble HEOOXOAMMO MarucTpaHTam

NOAroToBUTH AoMa. CTymeHTHl TOTOBAT pedepaTbl, Kacaloluecs BOIPOCOB, PaCCMaTPHBAEMbIX Ha 3aHATUAX. PedepaTsl

TOTOBATCA OoJiee YriTyOIeHHO MO KaXKAOMY BOIPOCY.IIPU 3TOM KaXKABIH CTYACHT 3apaHee NpeCTaBisieT Ha MPOBEpKy pedepar

U MIPE3SHTALMIO K HEMY. A 3aTeM Hocie 000pEHHs 3alHIIAeT er0 Ha MPAKTUYECKOM 3aHATHH, KaK Obl TOABOAS UTOT.

Matepuan ajsl IOArOTOBKY IPEACTaBICH B yIeOHBIX MOcoOusX mo 1ol aucuumuinge B JI.1.1.;J1.1.2;J1.2.1.




