MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: JHEPreTUKA NpeNPUITHA U BOJOPOAHbIE TEXHOJIOTUH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'MYECKHUE ITPOLHECCBHI 1 OBOPYJIOBAHUME
METAJUTYPITHYECKUX ITPOU3BOJACTB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 3;
6 cemecTp - 4;
BCEro - /

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

Jexknun

5 cemectp - 32 yaca;
6 cemectp - 28 yaca;
Bcero - 60 yacos

IIpakTnyeckue 3aHATHSA

5 cemecTp - 16 yacos;
6 cemectp - 28 yaca;
Bcero - 44 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynabranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

5 cemectp - 59,7 yaca;
6 cemecTp - 85,5 yaca;
Bcero - 145,2 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYasi:
KontpoabsHas padora
PacuerHo-rpaduueckas padora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

5 cemectp - 0,3 uaca;
6 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2025




NPOI'PAMMY COCTABUII:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
Bnageneyu CTporoHoB K.B.
[IpenomaBaTelib Naentudmeatop  |Rad748820-5trogonovkV-3134a28 K.B. Ctporonon
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o '_“-T“' : Brageney Poranes A.H.
00pa3oBaTeILHOM MPOrpaMMbI Moyt ¢ Waenugmiarop | RD956bad4-RogalevAN-6233a28H) A H. Poranes
MoanucaHo 3NeKTPOHHO| Noanuckio ®rEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBeIly10vHH/II/I BBIITYCKarOIICH Brageney Poranes A.H.
kadenpoi Waenagmmaton | RDO56badd-RogalevAN-6233a28D A H. Poraines




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ienp ocBOCHMS IMCUHUILIMHBI. COCTOMT B HM3YYEHUU TEXHOJOTMYECKHMX H DHEPreTHYECKHX
0COOEHHOCTEH MPOILIECCOB B YEPHOU U IIBETHOM METAJITypIrHH.

3aga4u AUCHHUILINHBI

- u3ydeHue (hpu3nYecKor CYIIHOCTH MPOIECCOB, MPOTEKAIOIINX B 00BEKTaX OCHOBHOTO U
BCIIOMOTaTeNIbHOTO 000PY0BaHUSI TEIJIOTEXHOJIOTHYECKUX 00 BEKTOB;

- IpUOOPETEHNE 3HAHUI KOHCTPYKIIMOHHBIX MaTepuanax (MeTaJuINYeCKUX, MUHEPATIbHBIX,
OTHEYIIOPHBIX, TEIIOU30JIAIIMOHHBIX, CTPOUTEIbHBIX ), IPUMEHSAEMBIX IIPU COOPYKEHUU
TETUIOTEXHOJIOTUYECKUX 0OBEKTOB;

- IpHOOpEeTEeHNEe 3HAHUH JIJIS1 BBIMOJIHEHUS PACUETHBIX HCCIEA0BaHUN U ONTUMHU3ALIUN
Orpa’kJI€HUI TEMJIOTEXHOIOIMYECKUX YCTaHOBOK;

- U3y4YeHHE KOHCTPYKLUU PEKYNEepaToOpOB U PEreHepaTopoB 0OOBEKTOB TEIJIOTEXHOJIOTUU U
OCBOEHHUE METOJMKHU UX pacueTa.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMHU A0CTUKEHUs] KOMIIETeHIIUIi:

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-2 Cnocoben
y4acTBOBaTh B
MPOEKTUPOBAHUU U
AKCIUTyaTaIuu
TCINNIOTCXHOJIOTHUYCCKHUX
KOMILIEKCOB SHEPrOeMKHUX
HpOI/ISBO[ICTB U CUCTEM

N-1nk-2 [IpuHaumaer yuactue
B IIPOEKTUPOBAHUU
TEXHOJIOTHYCCKUX CXEM U
TEIIOTEXHUYECKOTO
000py1I0BaHUS SHEPTOEMKHUX
MIPOU3BOJICTB ¥ CUCTEM

3HaThb.

- BUJIbl OCHOBHBIX SHCPTCTUUCCKHUX
pPeCypcCoB, HOTpe6J'I$IeMBIX YCTaHOBKaMHU B
MeTaJIJIprI/I‘ICCKOfI MMPOMBIIIJICHHOCTH.

YMETh:

- pacCUMThIBaTh KOHCTPYKIIUU OTJAEIbHBIX
YCTaHOBOK;

- BBIIIOJIHATh PAcU€Thl IO OCHOBHBIM
TEXHOJIOTUYECKHUM arperaram
METaJUTyprHU€CKOU MPOMBIIIJIEHHOCTH.

ITK-2 Crocoben
y4aCTBOBaTh B
NPOCKTHUPOBAHUU U
9KCILTyaTaIuH
TEIUIOTEXHOIOTHUECKUX
KOMILJIEKCOB SHEPTOEMKHUX
MIPOM3BOJICTB M CUCTEM

N-2nk-2 [IpuHuMaer yuactue
B JKCILTyaTaluu
TEIJIOTEXHOJIOTUYECKHUX
KOMIIJIEKCOB HEPrOEMKHUX
IIPOU3BOJCTB U CUCTEM

3HATh:
- IpaBUJIa BEIOOPA KOHCTPYKIIMOHHBIX
MaTepuasoB B 00JaCTH
BBICOKOTEMIIEPATYPHOTO
TETIOIHEPTETHIESCKOTO U IKOJIOTUIECKOTO
000pyI0BaHMsl, OCHOBHBIE AJIEMEHTHI
KOHCTPYKHI/Iﬁ YCTAaHOBKHU U ITPpaBUJIa UX
pacueTa, U3TOTOBIICHHUS U HCIIOIb30BAHMUS;
- 0OCOOEHHOCTH M CBOMCTBa
KOHCTPYKIIMOHHBIX MaTepHanax
(MeTaJ'IJ'II/I'-IeCKI/IX, MHHCPAJIbHBIX,
OTHEYTOPHBIX, TETUION30JISIIIHOHHBIX,
CTPOUTEIBbHBIX ), IPUMEHSIEMBIX MPU
COOPYKEHHH METaLTyprUIeCKIX
arperaros.

YMETB:
- paccUMThIBaTh NOTpeOIeHne

DHEPrETUYECKUX PECYPCOB
paccMaTpUBaEMbIX TEXHOJIOIMYECKUX
YCTaHOBOK METaJULyprH4€CKOU
IIPOMBIILITICHHOCTH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
DHepreTuka MpeAanpusiTHii U BojopoaHbie TexHosoruu (nanee — OIIOII), nampaBieHuss MOATOTOBKU
13.03.01 TemmosHepreTika W TEIUIOTEXHHWKA, YPOBEHb OOpa30BaHUs: BBICIIEE OOpa3OBaHHE -
OaxanaBpuar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kpatkas ucropus 16 5 6 - 2 - - - - - 8 - CamocmoamensHoe usyuenue
1.1 Bsenenue 7 2 - 1 - - - - - 4 - meopemuueckozo mamepuana: VIzyuenue
1.2 TexHOIOrHYeCKas 9 4 - 1 - - - - - 4 - JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
cxema H3yuenue mamepuanog iumepamypnolx
METaLTypru4ecKkoro UCIOYHUKOB:
IIPOHM3BOJICTBA [1], 10-20
2 ITonroToBKa pyab! 10 2 - 2 - - - - - 6 - CamocmoamensHoe usyuenue
2.1 MecTtopoxaeHus 10 2 - 2 - - - - - 6 - meopemuuecko2o mamepuana: VIsyaenue
JKEJIE3HOM PyIbI U Marepuaa o pasieiny
KOKCYIOIUXCSI yritei Ilodz0mogKa K meKyuiemy KOHmpoJio:
IToBTOpEHNe MaTepuaa Mo paszaery
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 20-60
[4], 12-19
3 Kokcoxumuueckoe 10 4 - 2 - - - - - 4 - IlodzomogKa K meKkyuiemy KOHmMpOJo:
MPOU3BOJICTBO IToBTOpEeHue MaTepuaa no pasziaeity
3.1 TexHonorHs, IPOIECCH 10 4 - 2 - - - - - 4 - Iloozomoexa Kk KoHmpoIbHOU pabome:
1 000pyJI0BaHUS W3y4yeHnue marepuaiioB 10 pasjieny
KOKCOXUMHYECKOTO Camocmoamenvroe usyuenue
MPOU3BOJICTBA meopemuyieckoz0 mamepuana: Vzydenue
JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
Ilo0z0mogKa K npaKmu4ecKum 3aHAMUAM:
W3y4yenune marepuasa 1o pasjeny
H3yuenue mamepuanog 1umepamyprbix
UCMOUHUKOB:
[4], 52-60
4 HomenHnoe 12 4 - 2 - - - - - 6 - Ilod20moeKa K meKyuiemy KOHmpoJiio:
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MPOU3BOJICTBO [ToBTOpeHue Marepuaia no paszaeiny "JlomeHHoe
4.1 | TexHonorus, NpoOLECCHI 12 4 2 - 6 - MIPOU3BOJICTBO"
1 000pyaOBaHUE I1o020mo6Ka K npaKkmu4eckum 3auamuam:
JIOMEHHOI'O N3zy4yenne marepunana mo paszgeny "JlomeHHOE
TIPOM3BOJICTBA MIPOHU3BOJCTBO"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 87-100, 105-107, 117-122
5 IIpon3BoacTBO cTamN 10 4 2 - 4 - CamocmoamensHoe usyuenue
5.1 | TexHonoTwHsA, MPOIIECCHI 10 4 2 - 4 - meopemuueckozo mamepuana: V1syaenue
1 000pynoBaHHE Matepuana o pazaeny "lIpousBoactso cramu"
CTaJIeTUIaBUIIBHBIX
MIPOLIECCOB
6 PasnuBka cranu 10 4 2 - 4 - Ilodzomogka K npaKmuuecKum 3aHAMUAM:
6.1 PaznuBka B GI1IOMBI, 10 4 2 - 4 - Wzyuenne maTepuana no paszaeny "Pasnuska
CIINTKH, CIIA0BI, cranu" MOArOTOBKA K BRIIOJIHEHUIO 3aJaHui Ha
COPTOBBIE 3aTOTOBKH MPaKTHYECKUX 3aHITUSIX
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOG:
[1], 497-501, 554-560
7 Harpes mMeramna 12 4 2 - 6 - CamocmosamensbHoe usyuenue
7.1 | TexHONOTHA, MPOLIECCHI 12 4 2 - 6 - meopemuuecko2o mamepuana: V1syuenue
n o0opyaoBaHue JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"Harpes meramna"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], 7-16, 17, 39-42, 56-59
[3], 249-282
8 O0paboTka MeTasuIa 10 4 2 - 4 - Camocmoamenvnoe uzyuenue
JIaBJICHUEM Hmeopemuyeckozo mamepuana: zyaenue
8.1 Knaccuaeckast 10 4 2 - 4 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
TEXHOJIOTHSI JIKCT, COPT, Ilo020mogKa K npaKmuueckum 3auAmuam:
npoduib N3yyenune marepuana o pazaeny "O0OpaboTka
MeTaJula IaBJICHAEM
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[4], 100-102
3aueT ¢ OUEHKOH 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 16 0.3 42 17.7




Hroro 3a cemecTp 108.0 32 16 0.3 59.7
9 AJbTEepHATHBHEIC 14 4 4 - 6 Iloozomoeka K meKyuiemy KOHmMPOJI0:
TEXHOJIOTUH IToBTOpEHNE MaTepuana Mo pasaety
MPOU3BOJICTBA META/LIA " ATbTepHAaTHBHBIC TEXHOIOTUH MPOU3BOJICTBA
9.1 Bre noMmenHoe 14 4 4 - 6 MeTasia"
MIPOM3BOJICTBO YYT'yHA Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"AnbTepHAaTUBHbIE TEXHOJOTHUH IPOU3BOJICTBA
MeTtana"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[1], 15-170
10 Mertamryprudeckue 20 4 6 - 10 CamocmoamensHoe usyuenue
ITTaKA meopemuyueckozo mamepuana: Vzyaenne
10.1 JoMeHHbIE U 20 4 6 - 10 JIOTIOJTHUTENBHOTO MaTepUaa o pa3jaeiry
CTaJleTIaBUIIbHbIE "MeTamryprudeckue miaKku”
IIJTAKH, TPAHYJISAIHS H3yuenue mamepuanog 1umepamypHbix
UCHMOYHUKOG:
[4], 25-29
11 TepmoobpaboTka 20 6 4 - 10 CamocmoamensHoe usyuenue
METaJIOB meopemuyuecko20 mamepuana: Mzyuenue
11.1 | Texuomorust 06pabOTKH 20 6 4 - 10 JIOTIOJTHUTEILHOTO MaTepuana 1o pa3aeny
cTanu "TepmooOpaboTKa MeTaIIoB"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 70-74
12 [IpousBoxacTBO TPyO U 16 4 4 - 8 Iloozomoexa Kypcosou padomut: Kypcopas
JIMCTA C MIOKPBITHEM pabora npeacTaBiIeHa B BUAE KPYITHOH 3a1aqu
121 TexHonorus 16 4 4 - 8 10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
00opynoBaHus HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD

TPYOHBIX CTAHOB

BapuaHTa MPOEKTHOro pemienus. [Ipumep
3aIaHHus:

Camocmoamensnoe uzyuenue
Hmeopemuueckozo mamepuana: 1zyuenue
JOIOJTHUTENEHOTO MaTepraa 1o paszieiry
"IIpou3BoACTBO TPYO ¥ JHCTA C MOKPHITHEM"
Ilo020mogKa K npaKmu4eckum 3auAmuim:
H3y4yeHnune marepuasa 1o pasjaeny




Al

"ITpousBoncTBO TPYO M NUCTaA C MOKPHITHEM'
MOJIrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTHYECKUX 3aHATHIX

Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpEHNE MaTepraa o pa3aery
"I[Ipou3BoACTBO TPYO ¥ JHICTA C MOKPHITHEM'
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

Al

[1], 699-718

13

IIBeTHas MeTaTyprust

18

S

Camocmosamenbhoe Uu3lyuenue

131

OO01Iue cBeneHNs

18

meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"[IBeTHas metamryprus"

Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
Nzyyenne matepuana mo pazaeny "LiBeTHast
MeTaJUTyprus" MOATOTOBKA K BBHIIIOJIHEHHUIO
3aJaHUi Ha IPaKTHIECKUX 3aHATHSIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 719-745

14

TepmoobOpaboTka
METaJIOB

20

10

141

[Ipoussoacraa
ATFOMUHHS ¥ HUKEIIS

20

10

Ilodzomogxa domawinezo 3adanua:
[ToaroroBka goMaIHeTo 3a1aHNS HAIIPaBIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIJIA€TCA CTYACHTAM I10 U3Y4EHHOMY B pasjiene
"TepmoobpaboTKa METAIIIOB" MaTepHay.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
W3Y4YUTh JIUTEPATYPY U pa3odparh NpHUMeEpsI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3a/JaHus! POBOJMUTCS 1O
IIPE/ICTaBICHHBIM TUCBEMEHHBIM paboTam.
Ilod20mogKa K npaKmuyecKum 3aHAMUAM:
W3y4yenne marepuaina 1o pasjeny
"TepmooOpaboTKa METaIIOB" MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha TIPAKTHYECKUX
3aHSTHSIX

Camocmoamenvroe usyueHue
meopemuyuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"TepmooOpaboTKa METaILIOB"

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 - 28 0.5 52 335
Hroro 3a cemecTp 144.0 28 - 28 2 - 0.5 85.5

HUTOro 252.0 - 60 - 44 2 - 0.8 1452

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kpamxasa ucmopus

1.1. BBenenue
Hcropust MeTaiypruu.

1.2. Texnomoruueckas cxema MCTAJLUTYPIU4CCKOro Npou3BOACTBa
TexHomorudeckas cxema MMPOU3BOACTBA IIOJIHOIO MCTAJUIYPru4e€CKoro mnukKiJa, 00BEMBI
IMPpOU3BOJICTBA B Poccun u B MHpPE.

2. Iloozcomoexa pyowi

2.1. MecTopoxaeHus )KeJIE3HON PYyIbl U KOKCYIOIIUXCS yrien

MecTopoXaeHus: KEJNe3HOM pyAbl W KOKCYIOIIMXCS YIJIeH, TEXHOJOTUHM TOATOTOBKH
JKEJIe30PYTHOTO CBIPBS: JIpOOJIEHHE, COPTUPOBKA, OOOTralleHHe, YCpeIHEHUEe, OKYCKOBAaHHE,
¢oTtanus, arimoMepanus, OKOMKOBaHHE.

3. Kokcoxumuueckoe npouzso0cmeo

3.1. TexHONOTHSI, IPOIECCHI U 00OPYAOBAHHS KOKCOXUMHUYECKOTO IMPOU3BOICTBA
[ToaroToBka KOKCYIOIIMXCSl yIJied, KOKCOBbIE OaTaped M Me4yH, YCTAHOBKM TYILEHHs KOKCa.
MartepuanbHble U TEIIOBbIE OATAHCHI.

4. Jlomennoe npouzso0cmeo

4.1. TexHosorusi, MPOIECCHl U 000PYI0BaHKE JOMEHHOTO TPOU3BOACTBA
JloMeHHas 1e4yb, OCHOBHBIE XMMHMYECKHE PEaKIUU MaTepUajabHBIi M TEMJIOBOWH OanaHCHI,
Kayrnepbl JOMEHHBIX TTeYel U Ip. BCIIOMOTaTeIbHOe 000pyI0BaHHE.

5. Ilpouszeodcmeo cmanu

5.1. TexHonorus, Npoueccsl 1 000pyI0BaHUE CTATEIUIABUIILHBIX IIPOLIECCOB
MapreH, KUCIOPOIHBIM KOHBEPTEP, IEKTPOAYIOBBIE I€YH, OCHOBHBIE XMMUYECKUE PEAKIIMH
MaTepuaIbHBIN U TEIJIOBOW OallaHChl. ATperarbl U criocoObl JOBOJKH CTaJIH.

6. Paznuexa cmanu

6.1. PaznuBKa B OJIFOMBI, CTUTKH, CISI0BI, COPTOBBIE 3arOTOBKHU
PasnuBka B ONIOMBI, CIHUTKH, CIS0BI, COPTOBbIE 3arOTOBKH, CHOCOOBI MEPUOJUYECKOU H
MAaIIHHBI HETPEPHIBHOW PA3JIMBKU CTAJH, arperatbl JUThsS HA NPOQUIb OJM3KUH K KOHEYHOMY

IPOAYKTY.

7. Haepes memanna

7.1. TexHomorus, npoueccsl ¥ 060pyL0BaHHE

OcHoBHblE TpaUKu HarpeBa, TEXHOJOTHH, IPOLECCH U 000py/oBaHUE (TOJKATENbHbIE MEYH,
MeYr C HIararoIluMHu OajdKaMH M 10J0M, KOJIbIIEBbIE M CEKIIMOHHBIE YU, JpYyroe o0opyJI0BaHUE
HarpeBaTeNIbHBIX MeYei).

8. Obpabomxka memaina oasieHuem
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8.1. Kitaccuueckasi TEXHOJIOTHS JIUCT, COPT, MPOpUIIb
TexHomnorus, npoueccsl 1 000pyLOBaHHE IMPOKATHOIO MPOU3BOJICTBA (JIUCTOBBIE U COPTOBBIE
CTaHbl, 00KaTHe, HAKJIEM U TIp.).

9. Anbmepuamusnvle MmexHoI02uu np0u360()cm6a memaiiid

9.1. BHe 1oMeHHOE POU3BOACTBO YyTI'yHa

nporecchl TBEPAO(DA3HOTO U KUIKO(PA3HOIO BOCCTAHOBIICHUS JK€le3a U3 PyHA, Ha IpHUMepe
POMEJIT, Munapexc u ap. CraneruiaBuiibHble arperaTbl HENPEPHIBHOIO ACUCTBUSI, HETIPEPHIBHBIE
JUTEUHO-TIPOKATHBIE KOMIUIEKCHI.

10. Memannypauvweckue wiaku

10.1. JlomeHHbIE U cTaNeIIaBUIbHBIE IIUTAKU, TPaH YIS
TexHOIOTUM U CXEMBbI HCTIOJIb30BaHUS YIHEPTUH IUIAKOB.

11. Tepmoobpabomka memaiios

11.1. TexHosnorust 00pabOTKH CTATH
TexHoOTHsI, MPOIECChl U 000PYIOBaHHE TEPMUYECKOW 00pabOTKH cTamu (OTHKHUT, 3aKajka,
OTITYCK, HOpMAJTU3aIUsl, PEKPUCTAITH3AIINS ).

12. HDOUS’GOOCWI@O mpy6 u aucma C nokpsimuem

12.1. TexHonorus 060pya0BaHUs TPYOHBIX CTAHOB
TexHosorus, mpoueccsl U 000pyA0BaHHE TPYOHBIX CTAHOB U CTAHOB 10 HAHECEHUIO TOKPBITHIM
Ha METaJll.

13. lsemnasa memannypaus

13.1. O0Ommue cBeneHUs
TexHonorHs, MPOILECCHl U 000PYIOBAHUE MPOU3BOICTBA MEIH.

14. Tepmoobpabomka memaniios

14.1. ITpon3BoACTBa aIFOMUHHUS U HUKEIISA
TexHoorus, MPoIecchl U 000PYI0BaHNE TPOU3BOCTBA ATFOMUHUS U HUKEJS.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Pacuér KOHCTPYKTUBHBIX apAMETPOB MIEKTPOLYTOBOM NEUH;
2. Pacu€r nHayKTOpA U1 HarpeBa MeTaia;
3. Pacuér KOHCTPYKTUBHBIX [TapaMETPOB UHIYKIIMOHHOM MeyH;
4. TenmoBoit OanaHc KOKCOXMMUYECKOH OaTapew;
5. Pacuér rabapuTHBIX pa3MepoB JOMEHHOM meyu;
6. Pacuér raGapuToB U TEMJI0BOro OajiaHCca KOHBEPTEPA;
7. Pacuér HarpeBaTenbHOMN Me4H (TETUIOBOM OaaHc).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
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3.5 Koncyabranumn

CoNoOR~WLWNE

10.
11.
12.

13.
14.

1.
2.
3.

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

O6cyxaeHue MarepuaioB o kelicam paszaena "Kparkas ucropus”

OO6cyxaeHre MaTepuaoB 1o keiicam paszzaena "[loaroroska pyasr"

OO6cyxeHre MaTepuanoB o keiicam pasaena "KokcoxuMudeckoe mporu3BoICTBO"

OO6cyxaeHre MaTepualoB 1o Keiicam pasjaena "J[oMeHHOe Tpou3BOACTBO"

OO6cyxeHne MaTepuanoB 1o keicam pasaena "l[IponsBoacTso cramu"

OO6cyxaeHre MaTepraoB o Keicam pasjaena "PasnuBka cramun"

OO6cyxeHre MaTepuaioB Mo keiicam pasaena "Harpe meramna"

OO6cyxnenne MaTepraioB 1o keiicam pasnaena "ObpaboTka MeTaia qaBjaeHueM"

OOcyxzaeHue MaTepuaJoB 1O Kelicam paszena "AnbTepHaTHBHbIE TEXHOJIOTHU

MPOU3BOJCTBA MeTaIa"

OO0cyxeHre MaTepualoB Mo Keiicam pasaena "Meramurypruaeckie muraku”

OO6cyxneHue MaTepuaioB 1o keicam pasnena "TepmoobpaboTka meTamioB"

OOcyxneHne MarepuainoB Imo Kkedcam pasgena "l[IpousBoactBo Tpyd U JucTa C

MOKpbITHEM"

OO6cyxxnenne MaTepralioB 1o kKeiicam paszaena "llBeTnas meramtyprus"

O6cyxenne MaTepuanos Mo keiicam pazaena "TepmoobpadboTka MetamioB"
Hnousuodyanvhvie Koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu npoBoasatcs o paszaeiny "lomenHoe npou3BoacTso"
Koncynbramuu npoBojstcs o pazaeny "Pasnuska cramu"
Koncynpranuu npoBosatcs no pazzaeny "TepmoodpaboTka meTanioB"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep paziena quciumiinHel (B COOTBETCTBUU C 11.3.1)

O11eHOYHOE CPEICTBO

o0ydeHUs IO TUCITUILTAHE Kozer 112(3|4|5/6|7|8[9(10(11|12|13|14 (THIT ¥ HANMEHOBAHHUE)
(B COOTBETCTBHH C pazjaesioM 1) HHURATOPOB
3HaTh:
BUJIbl OCHOBHBIX YHEPTETHUECKUX Konrponbnas pabora/KM-1
pecypcoB, MOTPEOIIEMbIX YCTAHOBKAMHU V-1 + 4 Bonpocsl 1o neKIMOHHBIM
B METaJUTyprHYECKON Marepuaiam
POMBIIIIICHHOCTH
0COOEHHOCTH M CBOMCTBA Kontponbnas padbora/KM-3
KOHCTPYKLMOHHBIX MaTepHaax KonTposabnas padora Ne3
(MeTaJITMYECKUX, MUHEPAJIbHBIX, Tennon3osIuoHHbIC
OTHEYITOPHBIX, TETUION30JIIIUOHHBIX, N/I-2nx-2 + | + MAaTEPUAIIBL, UX COCTAB U
CTPOUTEIIBHBIX ), IPUMEHIEMBIX TIPU CBOWCTBA
COOPYKEHHH METAJUTYPrHUECKUX
arperaTtoB
MpaBWJIa BEIOOPA KOHCTPYKIIMOHHBIX KonTpomnpHas padora/KM-2
MaTepuasoB B 00JIaCTH «Borpockl Mo JTEeKIIMOHHBIM
BBICOKOTEMIIEPATYPHOTO MaTepHraIam»
TEIUIO3HEPreTUYECKOro U VJT-2mic2 N A A
HKOJIOTMUECKOT0 000py10BaHUS,
OCHOBHBI€ JIEMEHTHI KOHCTPYKIIHA
YCTaHOBKH M MIPAaBHJIA UX pacyera,
W3TOTOBJICHHSI M UCTIOJIb30BaHUS
Ymersb:
BBITIOJTHSATH PACYETHI IO OCHOBHBIM KonTponbnas pabora/KM-4
TEXHOIIOTHIECKHM arperaTam V-1 + 4 KOHTpOJ‘IBHaf{ paborta Ne 4
METAJLTyPrHUeCKO MPOMBIIUIEHHOCTH [Ton6op cToiikoro orueymnopa B
pa3IMYHBIX YCIOBHIX

pacCYUTHIBATh KOHCTPYKIIUU PacuerHo-Tpaduueckas
OTJENbHBIX YCTAHOBOK N-1nk-2 + | + | + | pabora/KM-6 Pacuer

BO3JyXOHArpeBarTejiia
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JIOMEHHOH I1euu

paccUuThIBaTh NOTpeOIeHNE
YHEPreTHYECCKUX PECYPCOB
paccMaTpruBaACMbIX TCXHOJOTUYCCKUX
YCTaHOBOK METaJLTyprU4eCKOil
IMPOMBIIIJICHHOCTH

N/I-2nx-2

KonTtponsnas padora/KM-5
KoHnTtponbhas padota No5
«DNEeMEHTHI
BO3/IyXOIOA0IPEBATEN.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1 Bormpocs! 1o iekinoHHbIM MaTepuanaM (KontponbsHas pabota)
2. KM-2 «Bompocsl 1o JieKIiMoHHbIM MaTepuanam» (KontponbHas padorta)
3. KM-3 KonTpomabHas padota Ne3 Terniaon3oasaIMoHHbIE MaTEPHAIIbI, ©X COCTAaB U CBOMCTBA
(KonTpoawsHas pabora)

6 cemecTp

®opma peanuzaiu: BeinonHeHue 3aaHus
1. KM-6 Pacuer Bo3myxoHarpeBatels JoMeHHO# neuun (PacueTHo-rpaduueckas padora)

Dopma peanuzaruu: [lncemennas pabota
1. KM-4 KontpoabHas padora Ne 4 [Tog0op cToiikoro oraeyrnopa B pa3jInyHbIX YCIOBUAX
(KonTpoawsHas pabora)
2. KM-5 KontposnbHas padota NS «DnemeHTsl BozayxomnogorpeBatessi». (Konrponbhas
pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 Ilpome:kyToUYHAs aTTeCTALUS MO JUCHUIINHE

3auem c oyenxou (Cemecmp Nos)
WrtoroBast oleHka MmO Kypcy BBICTaBisieTcs corjiacHo [lonoxeHuto o OamibHO-PEUTHHTOBOM
cuctreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOU
COCTaBJISIONINX.

Orzamen (Cemecmp Ne6)
WrtoroBast oleHka Mo Kypcy BBICTaBisieTcs corjiacHo IlomokeHuto o OauibHO-pEUTHHTOBOM
cucreMe mansa cryneHtoB HUY «MDOU» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAMOHHOU
COCTaBJISIONINX.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. Bockoboitnukos, B. I'. O6mas metamnyprus : YueOHUK AJIs By30B T10 HalpaBJICHUIO
"Metamryprus" / B. I'. Bocko6oitankos, B. A. Kyapun, A. M. Skymies. — 5-e uza.,nepepad.u J01I.
— M. : Meramnyprus, 1998. — 768 c. — ISBN 5-229-01148-3 : 78.00.;

2. KpuBanaus, B. A. Teopusi, KOHCTpYKIIMU U pacyeThl METAJUTYPTUYECKUX Meyeil: B 2 T. : yueOHUK
JUI MeTaJuTyprudeckux TexHukyMmoB / B. A. Kpuanaus, 1O. I1. ®unumonos. — M. : Meramnyprus,
1978.;
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3. Cumonos 1O. H., Benosa C. A., Cumonos M. 10.- "Meramtypruueckue TeXHoI0oruu",
WznarensctBo: "TIHUITY", ITepms, 2013 - (305 ¢.)

https://e.lanbook.com/book/160657;

4. Ctporonos, K. B. UccnenoBanus 1 onTUMH3aIMs BBICOKOTEMIIEPATYPHBIX PEAKTOPOB : yueOHOe
nocoOue [[J1s CTYZICHTOB BY30B 110 HarnpasJieHUIO "TennosHepreTyka U TeIUIOTEXHUKA'", a TAaKXKe
CIIEIUATIMCTOB B 00J1aCcTH TTpoMbITIuIeHHOU TeriodHnepretrku] / K. B. Ctporonos, Ham. uccnen. yH-
T "MOU" (HUY"MDHN"). — Mocksa : U31-80 MDU, 2020. — 128 c. — ISBN 978-5-7046-2369-4.
http://elib.mpei.ru/elib/view.php?id=11427.

5.2 JIunieH3MOHHOE ¥ CBOOOTHO PacPOCTPaHsIeMoe MPOrpaMMHOe ofecreyeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;

4. Buneoxondepennuu (Maitan, Coepmkas, BK u np).

5.3 UnTepHeT-pecypcsl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIPaBOYHBIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubmoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaa Science - https://www.sciencemag.org/

13. ’Kypnaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

14. Koaurexuus :xxypHasos Taylor & Francis Group - https://www.tandfonline.com/

15. XKypuaasl m3nareancrBa Wiley - https://onlinelibrary.wiley.com/

16. DaexTponnas 6udmoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

17. IlopTaa oTKpHITHIX AaHHBIX Poccuiickoii denepamuu - https://data.gov.ru

18. DuexTpoHHast oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

19. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

20. AHO «Poccus — crpana Bo3moxkHoOcTe» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep ayauropumn, OcHamenue
HAaHMeHOBaHMe
YueOHbIe ayAUTOPUH IS 111-206, CTOJI TIPENO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS JIEKLIMOHHBIX JlekumonHas BelIaJIKa JIsl OJEKIbI, TYMOA,
3aHATUHI U TEKYIEro ayAUTOpHUs MYJIbTUMEAUNHBIN POEKTOP, YKa3Ka Ja3epHasd,
KOHTPOJIA JIOCKAa MapKepHasl EPEABUKHAS, KOJIOHKH,
KOHJIULIHOHEDP, UHCTPYMEHTHI JUIS
MPAKTUYECKUX 3aHITUHI
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YueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPENO/IaBaTEIs, CTOJI KOMITBIOTEPHBIH,
[IPOBEICHUS KomnerotepHslit TyM0a, MyJIbTUMEIUHHBIN TPOEKTOP, TOCKA
MPAKTUYECKUX 3aHITUH, KJace MapKepHasi epeIBKHas1, KOJIOHKH,
KP u KII KOHJIULIUOHED, HA0OOPHI AEMOHCTPAIMOHHOTO
000pyI0BaHUsI, HHCTPYMEHTBI JJIs
MPAKTUYECKUX 3aHITUI
VYyeOHbIC ayAUTOPUH IS 111-206, CTOJI TIPENOIaBaTEelIs, CTOJI KOMITBIOTEPHBIH,
MPOBEACHUS JlexknponHnas BeILIAJIKa JUIsl OJIeXKAbI, TymMOa,
MPOMEKYTOYHOMN ayAuTOpUs MYJIbTUMEIUINHBINA TPOEKTOP, YKa3Ka Jla3epHasi,
aTTeCcTalNu JIOCKa MapKepHas epeIBUKHAas1, KOJIOHKH,
KOHJAUIIMOHEP, MHCTPYMEHTHI ISl
MPAKTUYECKUX 3aHITUI
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ TUCbMEHHBIH,
CaMOCTOSITEITLHON pabOTHI Jlexkuponunas BeILIAJIKa JUIsl OJIeXKAbl, KOMITbIOTEPHAs CETh C
ayIUTOpUs BBIXOJ0M B UHTEpHET, KOMITbIOTEP
NIePCOHAJIbHBIN, TPUHTEP, KOHIUIIMOHED
[Tomernenus njs 111-206, CTOJI MPENo1aBaTesl, CTOJ KOMITbIOTEPHBIH,
KOHCYJIbTUPOBAHHUS Jlexknponunas BEIIAIKa I OJSXK b, TYyMOa,
ayIUTOpUs MYJIbTUMEIUMHBIA TPOEKTOP, YKA3Ka Jia3epHas,

JIOCKa MapKepHas IepeiBUkKHAas, KOJIOHKH,
KOHJULIMOHEDP, UHCTPYMEHTBHI JJIs
IIPAKTUYECKHUX 3aHITUI

ITomentenus mis
XpaHeHus: 000py10BaHuUs
1 y4eOHOTro MHBEHTaps

11-107/2, Cknan
yueOHOro
unseHrtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHOonoru4ecKue IMPOLCCCHI U 060py,Z[OBaHI/IC MCTAJUTYPIrHYCCKUX ITPONU3BOACTB

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KM-1 Bomnpocs no neknuuoHHbM MaTepraiaMm (KoHTpoisibHast paboTta)

KM-2 KM-2 «Bonpocsl 1o JeKinoHHbIM MaTepuaiam» (Kontponsnas padota)

KM-3 KM-3 KontponbHas padota Ne3 Tenaon3oymuOHHBIE MAaTEPHAIIBI, KX COCTaB U CBOMCTBA
(KonTponpnas padbora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunexc KM-1 | KM-2 | KM-3
Howmep Paznen qucuumimHbl KM:
pasnena Henens 4 8 12
KM:
1 Kpatkas ucropus
11 Beenenue +
1.2 TexHoNOrHYeCKass CXeMa METALTyPrHUSCKOTO TIPOU3BOCTBA +
2 [TonroroBka pyzsl
2.1 MecTopoxkaeHus KENE3HON pyAbl U KOKCYIOIUXCS yIilen +
3 Kokcoxumuueckoe npou3BoACTBO
31 TexHonorus, MPOLECcChl U 000PYIOBAHUS KOKCOXUMUYIECKOTO +
' IIPOM3BOJICTBA
4 JloMeHHO€E POU3BOICTBO
41 TexHonorus, MpoIeccsl U 000pyI0BaHUE TOMEHHOTO +
' IIPOM3BOJICTBA
5 [TpousBoaCTBO cTaMH
51 TexHonorusi, mpoueccsl 1 000pyI0BaHUE CTATIETIABUIIbHBIX +
' MIPOIIECCOB
6 PaznuBka cranu
6.1 PaznuBka B OIOMBI, CIUTKH, CISIOBI, COPTOBBIE 3aTOTOBKHU +
7 Harpes metamna
7.1 TexHomoTHsI, MPOIECCHl U 000PYI0BaAHNE +
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8 OO0paboTka MeTaa JaBIeHUEM

8.1 Knaccuueckast TeXHOJIOTHS JTUCT, COPT, IPOPHITH +

Bec KM, %: | 35 35 30

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-4 KM-4 KontponbHas padota Ne 4 [Togbop cTOHKOro orHeynopa B pa3JIM4HbIX YCIOBHUSIX
(KontpomnwsHas pabota)

KM-5 KM-5 KontponbHas padota Ne5 «3nemeHTsl Bo3ayxonoaorpesareisy. (KonrponsHas padoTa)

KM-6 KM-6 Pacuer Bo3myxoHarpeBarelns JoMeHHOH neun (PacueTHo-rpaduyeckas padora)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Nunexc KM-4 KM-5 KM-6
Howmep Paznen aucuuminHbl KM:
pasnena S en Henens 4 8 12
KM:
1 AJbTepHAaTUBHbIE TEXHOJIOIMH IIPOU3BOJICTBA METalIa
11 Bne nomeHHO€ pOU3BOACTBO YyryHa +
2 Mertannypruueckue nuiaku
2.1 JloMeHHbIE U CTaJIeIIaBUIIbHBIE IIJIAKHU, FPaHYJISAIHs +
3 TepmooOpaboTka MeTaLIOB
3.1 TexHomorust 06paboOTKH cTaIN +
4 [Tpon3BoCTBO TPYO M JIUCTA C IOKPBITHEM
4.1 TexHomnorust 000py10BaHUs TPYOHBIX CTAHOB + +
5 [{BeTHas MeTaLTyprus
5.1 OO61ue cBeneHus +
6 TepMooOpaboTKa METAIIOB
6.1 [Tpon3BoICTBA aTFOMHHUS M HUKEIIS +
Bec KM, %: 35 30 35
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