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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKJeHa U 0100peHa iy peaym3auu B 2026 - 2027
ydeOHOM roy Ha 3acefanuu kageapel [{udpoBeie 1BOMHNKHN B 00pabOTKEe MaTEpHUAIOB

[IpoTrokon oT 20 1. No
3aB. kadenpoii M.U. PymsinueB

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKieHa U 0J100peHa s peaym3aiuu B 2027 - 2028
y4eOHOM ro1y Ha 3acefanuu kageapel [{udpoBbie 1BOWHUKH B 00pabOTKEe MaTepHUaIoB

[IpoTrokom oT 20 1. No
3aB. kadenpoii M.U. PymsiHueB




1 eau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)
®opMupoBaHUE U pa3BUTHE 3HAHUN MO BHIOOPY M MPUMEHEHUIO HOBBIX 3(P(EKTUBHBIX
MaIIHH, arperaToB ¥ MPoIeCCOB METAILTYPrHYECKOT0 MPOU3BOICTBA

2 MecTo JTUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Juctummaa THHOBalIMOHHBIE PEUICHHS B METAJUTyprU4ecKoM 000pyI0BaHUN
BXOJIUT B YaCTh YU4EOHOTO T1aHa (hopMHUpyEeMyI0 y9acTHUKaMU 00pa30BaTeIbHBIX
OTHOIIEHUN 00pa30BaTeNbHOMN MPOrpaMMBl.

J1s u3y4yeHus IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIUILTUH/ TPAKTUK:

Teopus ¥ TEXHOJOTUS MPOU3BOACTBA MTPOKATA U METAIJIOU3AETINI

Teopust ¥ TEXHOJIOTHS JIMTEHHOTO MPOU3BOACTBA

MerannoBeieHre U TEXHOJIOTHS TEPMUYECKON 00pabOTKH ITpoKaTa u
METaJUIOU3AETIUN

Teopus ¥ TEXHOJIOTHUS TPOU3BOACTBA YYyTYHA U CTAIIN

YueOHas - Hay4yHO-HCCIeI0BaTeNbCckas padoTa (MoTydYeHe MepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEeI0BATENbCKOM PabOTh)

3uanus (yMEHUs, BIa/ICHNUs ), TOTYYCHHbIE PU U3yUYE€HUU JAHHON JUCIUTUIUHBI
OyIyT HEOOXOUMBI I U3YUCHUS] TUCITUILINH/TIPAKTHK:

[Tpou3BoICTBEHHAS - IPEATUIUIOMHAS TIPAKTHKA

[ToaroroBka K mpoieaype 3aliiThl U 3alIUTa BBITYCKHON KBaTU(UKAIMOHHON
paboThl

[TpoekTHas OesATENbHOCTD

MaremaTruecKkoe MOJSIIMPOBAHIE U ONITHMH3AIIHS TEXHOJIOTUH METAJUTYy PruYeCcKOro
MIPOU3BOJICTBA

CoBpeMeHHbIE TEXHOJIOTUY IPUHATUS PEIICHUI B U€PHON METaJLTypruu

CoBpeMeHHBIN WHXKUHUPHHT TEXHOJIOTUN METAJLTypTHYECKOTO TPONU3BOICTBA

3 Komnerenuuu odyyarouerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHHUS

AUCUMIUTUHBI (MOIYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBoeHUs TUCHUITIUMHBI (MOyJisl) «IHHOBAallMOHHBIE PELLICHUS B
METaJUTyprHUYe€CKOM 000pYA0BaHUNY) O0YUaIOIIMIACS TOJDKEH 00J1a/1aTh CIeAYIOIIMMEI
KOMIICTCHIIUAMMU

KOI[ HHJUKaTopa I/IHI[I/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

YK-2 Cnocoben YIPABJATH IIPOCKTOM Ha BCCX OTallaX €ro XU3HCHHOI'O ITHUKJIA

YK-2.1 ®opMyIUpyeT Ha OCHOBE OCTABIEHHOW MPOOJIEMBI POEKTHYIO 3a/1a4y
U CII0CO0 €€ pelIeHus Yepe3 peaan3aliio IPOEKTHOrO yIIpaBJIeHUs
YK-2.2 Pa3zpabarbiBaeT KOHIETIIMIO TPOEKTa B paMKax 0003HAYECHHOM

npoOaeMbl: GOPMYITUPYET 11eNb, 3a7a4l, 0O0OCHOBBIBAET aKTyaJIbHOCTD,
3HAYUMOCTh, OKUAeMbI€ Pe3yIbTaThl K BO3MOXKHBIE CEphl NX

IIPUMEHEHHUS

YK-2.3 Pa3pabarbiBaeT miaH peaan3anuy MPOeKTa ¢ y4eTOM BO3MOXHBIX PUCKOB
peann3alnuy U BO3MOKHOCTEH UX YCTpaHEHUs, INIaHUPYyeT HE0OX0AUMbIE
pecypcesl

YK-2.4 Ocy1iecTBISIET MOHUTOPUHT XO/a PEaTN3aliy MPOEKTa, KOPPEKTUPYET

OTKJIOHCHHA, BHOCHUT OOIIOJIHHUTCIIbHBIC U3MCHCHHM: B IIJIaH pCan3alun
MMPOCKTA, YTOUHSCT 30HBI OTBECTCTBCHHOCTU YUACTHUKOB ITPOCKTA

YK-2.5 [Tpennaraer nporenypbl 1 MEXaHU3MBbI OLIEHKU Ka4eCTBA ITPOEKTA,
MH(GPaCTPYKTYpHBIE YCIOBHS JIJIsl BHEAPEHUS PE3YIbTATOB IPOEKTA

IT1K-4 CnocoOeH on CACJATh OPpraHrU3allMOHHBIC MCPBI IJI1 BBIIIJIABKKU CTAJIM B KOHBEPTEPEC

[1K-4.1 OneHnBaeT X0 M pe3yIpTaThl IPOU3BOJICTBA CTATIU B KHUCIOPOJHOM




KOHBEpTEpe

[1K-4.2 Pemaer npodeccrnonanbHble 3a1a4M MO TUTAHUPOBAHUIO
MIPOU3BOJCTBEHHBIX 33JaHUI U KOPPEKTUPOBKE MPOLIECCA BBIILIABKH
CTaJIi B KOHBEpPTEpE C 0O00CHOBAHUEM MPUHATHIX TEXHUUECKUX U
TEXHOJIOTHYECKUX MEp

I1K-4.3 KoHTponupyeT TEXHOIOrnYECKUI MPOLIECC BBIILJIABKU CTAJIA B

KOHBEpTEpE, BEJICHUE YUCTHOU JIOKYMEHTAIIUH, MPOIIECC YX0aa 1

npOUIAKTHIECKOTO0 OCMOTpa 000PYI0BaHHsI KOHBEPTEPOB

ITIK-5 Criocoben onpenensTh OpraHu3allMOHHbBIE M TEXHUUYECKHE MEPhI 10 BHETICUHON
00paboTKe CTaJIM B KOBIIIE

IIK-5.1

AHaIM3UpyeT X0A U Pe3yabTaThl 00PaOOTKHU CTAN B CMEHY, IPOBOTUT
TEXHUUYECKYIO JUArHOCTUKY 000pyA0BaHus 1Jis1 BHENIEUHON 00paboTKu
MeTasuia

I1K-5.2

Pemraer npodeccronaibHbIC 3a7a49U 110 INIAHUPOBAHUIO
MIPOU3BOACTBEHHBIX 3aJJaHUI U KOPPEKTUPOBKE MIPOLIECCOB BHEMIEYHOM
00paboTKe CTaH B KOBIIIE C 000OCHOBAHUEM MPHUHITHIX TEXHUUYECKUX U
TEXHOJIOTUYECKUX Mep

I1K-5.3

KonTponupyer TeXHOIOrHuecKue mpoLecchl BHENIEYHOH 00paboTKu
METaJIJIa, COCTOSIHUE TEXHOJIOTHYECKOT0 000pY10BaHMSI.

[TK-13 Cnocoben ¢

OpPMHPOBATH HPOrpaMMbI U IJIAHBI UCCIICTOBATCIILCKUX U OIIBITHO-

KOHCTPYKTOPCKHX pa60T 110 COBCPHICHCTBOBAHWIO TCXHOJOI'MKM TOMCHHOI'O IIPONU3BOACTBA

I1K-13.1

Pa3pabaTbeIBaeT TOKYMEHTAIIMIO 11O BBITTOJTHEHUIO UCCIEA0BATEIbCKUX U
MIPOCKTHO-KOHCTPYKTOPCKUX PAOOT B JOMEHHOM IPOU3BO/ICTBE,
OmpeeseT COCTaB M HAIIPABJICHHUE OIBITHO-IIPOMBIIIJICHHBIX
UCIIBITAaHUH, COIIacyeT IPOoLeaypy MyOJUKaI[iu pe3yJbTaToB padoT B
HAy4YHO-TEXHUYECKUX M3TAHUAX

I1K-13.2

AHanu3upyeTr HHPOPMAIMIO IO HOBOW TEXHUKE U TEXHOJIOTHH
JIOMEHHOT'O TIPOU3BOICTBA JIsl OLIEHKU NEPCIIEKTUBHOCTH U
HKOHOMUYECKOM 3(hPEeKTUBHOCTU NpeIaraeMblX TEXHUUECKUX peleHU

I1K-13.3

@opMyJIHpYET KOPPEKTUPYIOLIUE, TPEAYTPEKAAIOIINE TCUCTBUS IO
pe3yJibTaTaM MOHUTOPUHIA CUCTEMbI MEHE/PKMEHTA KaueCcTBa U
peraMeHTUPYET NPOLEAYPY KOHTPOJISI NX BBINIOJHEHUS




4. CTpykTypa, 00b€M U cofepkaHue JUCUUIIMHBI (MOTYJISA)

OO0mas Tpy10eMKOCTh JUCIUTLIMHBI COCTABIISICT 2 3a4€THBIX €AUHUII 72 aKkaj. 4acoB, B TOM

HUCJIIC:

— KOHTaKkTHas padota — 21,1 akas. 4acos:

— ayautopHas — 20 akajl. 4acos;

— BHeayauTopHas — 1,1 akazn. 4acos;

— caMocTosTelbHas padoTa — 50,9 akaj. yacos;
— B (hopMe IpaKTHIECKOH MoaroToBKu — 0 akaj. 4ac;

dopma aTTecTalMu - 3a4€T ¢ OLECHKON

AynutopHast g o
o KOHTaKTHas paboTa E = dopma TeKyIero
£ B aKaJl. yacax SRSS By KOHTPOJIS
Pazpen/ Tema 3 ( A ) £ A . P Kox
S 3 © | camocrosTenbHOI | yclieBaeMOCTH U
JUCLUTUINHBI 5 [~ . | xomnerenu
O 2 5 paboThl MIPOMEKYTOYHOH
Tex. na0. MpakKT. 5 Q aTTeCTalluu
3aH. 3aH. O =
1. HeoO6X01MMOCTh M peaiiyi HHHOBAIIMOHHOTO pa3BuTHs Poccutickoit denepanyn
Nzyuenue
1.1 TlpuHuMnUamTEHBIE HHTey ATVDL
ocoberrocTi 1 8 MaTep I/I;IJ'II)OB, VYcTHBIHA onpoc YK-2.1, VK-
WHHOBAIIMOHHBIX p p 2.2, YK-2.3
o WHTEPHET-
TEXHOJIOTHH
4 pecypcos
1.2 Crparerudeckue Wzyuenne
JIOKYMEHTBI B cpepe JIUTEPATYPHI,
. YK-2.1, YK-
WHHOBALIMOHHOTO Pa3BUTHUS 1 6,9 MaTepHaoB YcrHBIi onpoc 29 VK-23
Y CTPATETHs PA3BUTHUSA HMHTEPHET- - '
YepHOUW MeTalIyprun pecypcos
Hroro no pazaeny 2 14,9
2. VIHHOBallMOHHOE PAa3BUTHE METAIUINYECKUX MAaTEpHAJIOB
N3yuenue
2.1 I'panueHTHBIE U J'II/ITey aTypbl YK-2.1, VK-
H.a.HOCI”)l" Zl1<T UpPOBaHHbIE 2 4 MaTep I/li’J'E)OB’ Konrposbraz 2.2, VK-2.3,
PYKTYpHP P paborta Ne 1 TIK-4.1, TIK-
METAJUTUUECKUE MaTepHAIIbI WHTEpHET- 52
4 pecypcos '
N3yuenue
2.2 CoBpeMeHHbIE MapKH Y YK-2.1, YK-
JIUTEPATYPHI,
CTaJId U KJIACCHI KauecTBa KonTtponbHas 2.2, YK-2.3,
2 4 MaTepHaIoB
IIPOKAaTa pPa3In4HOIO pabora Ne 1 I1K-4.1, TIK-
UHTEPHET-
Ha3HAYECHUS 4.2
pecypcos
HWroro no pazaeny 4 8

3. I/IHHOBaHI/IOHHI)IC peuicHuA B 060py)1013aH1/11/1 U npoueccax npon3BoACTBa METAJINIMYECKUX MTPOAYKTOB JJI MMOJTYUYCHUA CTAJIN

3.1 PeHoBauuu B JOMEHHOM
MIPOM3BO/ICTBE

N3yuenue
JUTEpaTypHl,
MaTepHuasoB

HWHTEpPHET-

pecypcoB

KonTtponbHas
pabora Ne 2

YK-2.3, VK-
2.4, VK-2.5,
I1K-13.1, IIK-
13.2, [IK-13.3




Nzydenne

YK-2.3, VK-
3.2 Texnonoruu u JTUTEPaTypHl, KoHTporbHas 24 VK-25
oCoponame e : e | |
P 13.2, TIK-13.3
pecypcoB
HUroro no pazneny 4 8
4. . IHHOBaI[MOHHbIC PEIICHHs B 000PYIOBaHUH 1 IPOIIECCaX MPOM3BOICTBA CTAH
4.1 Pa3Butue o00py1oBaHUS HI/I;ITZYI:)THHZI TIK-4.1, TIK-
M TEXHOJIOTHI 2 4 MaTeP HanyOB’ KoHnTposbHas 4.2, 11K-4.3,
KHUCJIOPOJITHOKOHBEPTOPHOTO p pabora Ne 3 TIK-5.1, TIK-
HWHTEpHET-
MIPOU3BOJICTBA CTAJIH 5.2, TIK-5.3
pecypcoB
4.2 Pa3Butue 000py10BaHUS HI/I;IT?I:)THH;
Y TEXHOJIOTU 2 4 MaTep H;’J?OB’ KoHnTposbHas VK-2.3, VK-
3JIEKTPOCTAJICIIABUIBLHOTO p pabora Ne 3 2.4, VK-2.5
HUHTEpPHET-
MIPOU3BO/ICTBA
pecypcoB
HUroro no pazneny 4 8
5. IHHOBallMOHHBIE PEIICHHUS] B 000PYIOBAaHUHU U TEXHOJOTHSIX MPOU3BOICTBA METAJUIONPOIYKI[HU
5.1 IlepenoBbie Nsyuenue VK-2.1. VK-
TEXHOJIOTUYECKHUE IIPOLIECCHI JIUTEpaTyphl, KoHTponbHas 29 YK’Z 3
ﬁ o0opynoBaHue 2 4 MaTepnano_B paGota No 4 VK-2.4, VK-
POU3BOJICTBA HUHTEPHET ot
METaJUIONIPOIY KUK pecypcoB '
5.2 Merons! u HII;IT?‘;CTHHZ
000pyTOBaHHE 15t 2 4 MaTep M;/Jfoa’ KonTponpuas YK-2.1, VK-
WHTCHCHBHOMH IIJIACTHYCCKON p pabora Ne 4 2.2, VK-2.3
eopmar HUHTEPHET-
A pecypcoB
5.3 AnauTuBHEIE Nzydenne
TEXHOJIOTHH B TIPOU3BOJICTBE JIUTEPATYPHI, : i
METaJUTHYECKUX U3ZCTHIA U 2 4 MaTepHaioB KosrponbHas YK-2.3, VK
060 ) pabota Ne 4 2.4,VYK-2.5
PYIOBaHHE ISl UX HWHTEPHET
peanu3anuu pecypcoB
Uroro no pazneny 6 12
Uroro 3a cemectp 20 50,9 3320
Wroro no aucumruinHe 20 50,9 3a4eT ¢ OLEHKOH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KauecTBe
00pa30BaTeNbHBIX TEXHOJIIOTUN B MIPETIOAaBaHUH JTUCITUTUINHBI « THHOBAIIMOHHBIC PEIICHUS B
METAJLTYPTHYECKOM 000pYI0BaHUU'" MCIIOIB3YIOTCS KaK TpaJUIIMOHHAS 1
MO1yJIbHOKOMITETEHTHOCTHAS TEXHOJIOTUH, TaK U TEXHOJIOTHSI MPOOIEMHOTO U
HMHTEpaKTUBHOrO 00yueHus. Ha 3ansaTusx ueiaecooOpa3zHo UCIOIb30BATh TEXHOIOTHIO
KOJUIEKTMBHOTO B3aMMOOOYYEHHsI, COBMEIIAsl €€ C TEXHOJIOTUEH MpoOIeMHOr0 00ydeHUSI.
[Tpu 5TOM HEOOXOIMMO MOBHIIIATH TO3HABATEIILHYIO aKTUBHOCTH CTYJICHTOB, OPTaHU3YS
CaMOCTOSITENILHYIO pa0OTy KaK UCCIIEIOBATEIILCKYIO0 TBOPUECKYIO AeITebHOCTh. ClemyeT
HCIOJIb30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METOJIOB aKTUBHOTO 00YUYEHUS, BKITIOYAIOIIHIA B
ceost:

CO3/aHHE MTPOOJIEMHBIX CUTYAIIUH C MOKA3aTebHBIM PEIICHUEM TTPOOIEMBI
mpernojaBaTesieM u 6e3 Hero;

CaMOCTOSITENIbHYIO TIOUCKOBYIO JESTEIbHOCTh B PEIICHUN IPOOIIeM, HAPaBIsIeMYIO
MpernojaBaTenem;

CaMOCTOSITEIIbHOE PEIICHHE MPoOJieM 00YUYaIOIIUMHUCS 110 KOHTPOJIEM
MIpenoiaBaTeis.

Peanmu3zanyss ”HHOBAIIMOHHBIX METOI0B OOYYCHHUS BO3MOKHA C UCTIOJIB30BAHUEM
CIIEYIOIINUX PUEMOB:

pPacKpbITUE MpenoiaBaTesieM MPUYHUH U XapaKkTepa Hey1ad, BCTPEUaoIuXcsl IpU
pelIeHny mpooIieM;

JIEMOHCTPALIMS PAa3HBIX MOJAXO0A0B K PEIICHUIO KOHKPETHOM MPOOJIeMBbI;

aHaJIU3 MOJTYYEHHBIX PE3yJIbTaTOB U OTHICKAHUE TPAHUI] UX TPUMEHUMOCTH U AP.

[Tpu npoBeneHNH 3aKIOYUTENILHOTO KOHTPOJISE HEOOXOIMMO BBISIBUThH CTETICHD
MPaBWIBHOCTH, 00beMa, IITyOMHBI 3HAHWW, YMEHUH, HABBIKOB, TIOJyUYEHHBIX MPU U3YYCHUN
Kypca Hapsi1y ¢ BBISIBICHUEM CTEIIEHU CAMOCTOSITEIbHOCTH B IPUMEHEHHUH TTOJTYyUYE€HHBIX
3HaHui. K HHTepaKTUBHBIM METOAAaM, UCIOIB3YEMbIM IIPH U3yUEHUU JUCIUTUTMHBI
«/IHHOBaIMOHHBIE PEIICHHS B METAILTyprH4eCKOM 000pyI0BaHUNY, OTHOCSTCS:

UCIIOJIb30BaHUE MPOOIEMHBIX METOOB U3IIOKEHHUSI MaTeprana ¢ IpUMEHEHUEM
ABPUCTUYECKUX TTPUEMOB (CO3/1aHKNE MPOOJIEMHBIX CUTYallUi U Jp.);

a TaK)Ke CO3JJaHue DICKTPOHHBIX MPOAYKTOB (IIPE3CHTAIIHI ).

6 Y4eOHO-MeTOqHYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOH padoThl 00y4YaommuXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU N 1.

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYEeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCIHUITUHBI
a) OcHoBHas JIMTepaTrypa:

1. OcHOBBI METaJTypTrUYE€CKOT0 MPOU3BOCTBA : yueOHUK s By30B / B. A. burees, K. H.
Bnosun, B. M. Konokonbnes [u ap.]. — 5-e u3z., crep. — Cankr-IletepOypr : Jlansp, 2024, —
616 c¢. — ISBN 978-5-507-47607-7. — Tekcr : snekTpoHHBIN // JlaHB : DIEKTPOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/397271 (mata oOparieHus:
16.01.2026). — Pexum nocTyma: Jjis aBTOPHU3. TOJIb30BaTEIICH.

2.Tamun, 0. B. OCHOBBI TNPOEKTHPOBAaHHS TIPOKATHBIX W TPYOHBIX IIEXOB
METaJTypruueckux 3aBojoB : yuyeObHoe mocobue / FO. B. I'amun, b. A. Pomannes, A. C.
Anemenko. — Mocksa : MUCHUC, 2020. — 146 c. — ISBN 978-5-907226-79-1. — Tekcr :
AIIEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/147911 (mata obpamienus: 16.01.2026). — Pexxum goctyna: ais
aBTOPH3. NIOJIb30BATEIICH.



https://e.lanbook.com/book/397271
https://e.lanbook.com/book/147911

3. O6opynoBaH#e METaLTyprudecKoro Mmpou3BOACTBa : yueOHoe mocobue / H. B.
Bacronuna, T. P. l'unsmanmuna, D. A. Pyaaunkwii [u ap.]. — Kpacrosipck : COVY, 2021. — 264
c. — ISBN 978-5-7638-4390-3. — TekcT : anekTpoHHBIH // JlaHb : 371eKTpOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/181651 (mara obpamienus: 16.01.2026). —
Pexxum gocTyna: st aBTOpHU3. MOJIb30BaTEINCH.

4. [TombeMHO-TPaHCTIOPTHOE OOOPYIOBAaHHE METALTYPrHYECKHX IIEXOB : y4eOHOe
nocobue / M. A. Ilepenenkun, C. C. [Tunmunenko, P. B. Mensaukos, 0. I'. CepeOpeHHHKOB. —
Hopwibck : 3I'Y um. H.M. ®enoposckoro, 2017. — 169 ¢. — ISBN 978-5-89009-685-2. —
Texcr : onekrponHsiii /  Jlaeb :  23NEKTpOHHO-OMONMOTe4YHass cuctema. —  URL:
https://e.lanbook.com/book/155883 (mara oOparienus: 16.01.2026). — Pexum mocTyma: mjs
ABTOPU3. MOJIb30BATEIICH.

0) /lomoJiHUTeIbHAA JINTEpaTypa:

1. Mopo3osa, N.I". CoBpemeHHbIE MPOo0OIeMbl METAJUTYPTHH, MAIIMHOCTPOCHUS U
viaTepraiooopadboTku: yueoHoe nocodbue / M.I'. Mopososa, M.I'. HaymoBa, .. backipoB.—
MockBa:MUCHUC, 2018.—52¢.—ISBN978-5-906953-41-4.—TekcT:351eKTpOHHBI//JlaHb:
MNIEKTPOHHO-O0nOmnoreunascucrema.—URL:https://e.lanbook.com/reader/book/115285/#1 (nara
o6parnennsn:16.01.2026).—Pexxum mocTyma: A1 aBTOpH3. MOIb30BaTEeH

2. Cepos, I'. u. IIpomecchl monydeHuss U 00paOOTKU MAaTEPUAIIOB : TEOPUS M PACUCTHI
MIETAJUTY PTUYECKUX TIPOIIECCOB M CUCTEM : yueOHoe ocodue / I'. u. CepoB. — Mocksa : MUCHUC,
2017. — 118 ¢. — ISBN 978-5-906847-76-1. — TekcT : 31eKTpOHHBIH // JlaHb : 3JIEKTPOHHO-
dubnmoreunas cucrema. — URL: https://e.lanbook.com/book/117254  (mata oOparieHus:
16.03.2026). — Pexxum mocTyma: A aBTOPH3. MOJIb30BATENEH. .

3. Cenpix, JI. B. [IporpeccuBHOE TEXHOJOTHYECKOE 000pyAOBaHHUE : yueOHOE mocooue /
1. B. Cenpix. — Mocksa : MUCHUC, 2017. — 95 ¢. — ISBN 978-5-906953-37-7. — Texcr :
)ICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAS cucreMa. — URL.:
1ttps://e.lanbook.com/book/108067 (mara obOpamenus: 16.01.2026). — Pexxum gocrtyma: ajst
ABTOPU3. TIOJI30BATENEH.

4. Manbues, A. A. TlpokarHbsie cTaHbl. [ TaBHBIE IMHUY : METOAMYECKHUE YKa3zaHus / A. A.
ManbiieB. — Mocksa : MI'TY um. H.D. baymana, 2016. — 62 ¢. — ISBN 978-5-7038-4347-5. —
Texct: onektponsslii / Jlae : oanekTpoHHO-OMOnHMoTewyHas cucrema. —  URL:
1ttps://e.lanbook.com/book/103379 (mara obpamienus: 16.01.2026). — Pexum mocryma: ajis
ABTOPH3. MOJIb30BATEIICH.

5. llaitnoBuy, O. U. UnaycTpuaibHble CUCTEMBI U OOOPYJOBAHHE B METAJUTYPIHH :
yueObHOe mocobue / O. U. laiitnoBua. — Mocksa : MUCHC, 2011. — 144 ¢. — ISBN 978-5-
37623-502-2. — Texkcr : anexTpoHHbIi // JIaHb : anekTpoHHO-OnOIMoTeyHas cuctema. — URL:
1ttps://e.lanbook.com/book/117401 (mara obpamienus: 16.03.2026). — Pexxum mocryma: ajis
ABTOPH3. MOJIb30BATEIICH.

6. KonecaukoB, A. I'. TexHomorndeckoe o0OpyIOBaHUE MPOKATHOTO IPOHW3BOJCTBA :
yaeOHOe Tmocodue / A. I'. Konecnukos, P. A. SIkoBneB, A. A. Mansbues. - Mocksa : MI'TY um.
baymana, 2014. - 168 c. - ISBN 978-5-7038-4004-7. - Tekcr : anektpoHHblii. - URL:
1ttps://znanium.ru/catalog/product/1954394 (mata ob6parmenus: 25.02.2026). — Pexxwum gocryma:
mo moamucke.6.I'opoatiok C.M., KameneBA.B., I'myxoBJI.M. KoHcTpyHrpoBaHye MallivH U

B) MeToanueckue yKazaHusi:

CuBak, b. A. TexHonmorndyeckrue OCHOBBI MPOEKTUPOBAHUS MAIIUH U O0OPYIOBAHUS
MPOKAaTHOTO TPOW3BOJACTBA : COPTOBBICE W JIUCTOBBIE JIMTEHHO-TIPOKATHBIE arperaThl JUIs
METaJTypruuecKuX MUHHU-3aBOJIOB : Kypc jekuuii / b. A. CuBak ; non. pen. H. A. Unuenesa. -
MockBa : HIA MHUCuC, 2001. - 65 c. - Tekcr : osnextponnsni. - URL:
https://znanium.ru/catalog/product/1244241 (nara oopamenus: 15.01.2026). — Pexxum nocryma:
IO TIOJTITHICKE.
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r) [IlporpammHuoe odecnieuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieuenune

HaunmenoBanue N
10 Ne noroBopa CpoK neiicTBUS JIMTIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip cB0OOHO pacnpoctpansemoe [10 06eccpouHo

Hpmbeccnona.nbnble 0a3bl JaHHBbIX U ]/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CHCTEMbI

HasBanwue Kypca CchplIKa
HanmonansHas nHGOpMaIMOHHO-aHATU THIECKAST URL:
cucreMa — Poccuiickuii nuaekc Hayunoro murtupoBanus | https://elibrary.ru/project_risc.
(PHUHII) asp
deepanbHOE FOCYAAPCTBEHHOE OFOIKETHOE
yupexaenne «PenepaabHblii HHCTUTYT URL.: http://www1.fips.ru/

MPOMBIIICHHOW COOCTBEHHOCTHY

Hocoga P0109/Web

Dnexrponubie pecypcsl oubamorekn MI'TY um. I'.1. https://host.megaprolib.net/M

9 MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1YJIs1)

MarepuanbHO-TEXHUYECKOE 00eCTIeueHrne JUCIUTIIMHBI BKITIOYAET:
MatepuanbHO-TEXHUYECKOE 00eCIIedeHHEe TUCITUIINHBI BKITIOYAET:
1. YueOHast aytuTOpust ISl IPOBEACHHSI 3aHATHI JICKIIMOHHOTO THITA OCHAIICHA!

- TCXHUYCCKUMHU CPCACTBAMU 06yqu1/1$1, ClIyXXallluMU JJIA IPCACTaBIICHUSA y‘I€6HOI>'I

nH(popMaIuy OOJIBIION ayTUTOPUH:

- MyJIbTUMETUHHBIMU CPECTBA XPaHEHHUs], [Iepelaull U MpeACTaBIeHUS YueOHOI
nH(popMaLuu;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. YuebHast ayJUTOpHs ISl TPYNTIOBBIX ¥ WHAMBHYaTbHBIX KOHCYJIbTAIIHH,
TEKYILET0 KOHTPOJIS ¥ MPOMEXYTOUHOM aTTecTalli OCHALIeHA:

- KOMIIBIOTepHOI TexHUKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«MIHTEpHET» M C JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPEeLy
YHHUBEPCHUTETA,;

- CHeNMaIM3UPOBAHHON MeOebIo.

3. Ilomerienue i CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHuKoM ¢ makerom MS Office, ¢ moakmoYeHneM K ceTn
«MIHTEpHET» M C JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaATENBHYIO CPEeLy
YHHUBEPCHUTETA,;

- CHeMAIU3UPOBAHHON MeOeIbIo.

4. ITomerienue JUIst XpaHeHHsI U MPOPHUIAKTHUECKOT0 00CITyKUBaHUs y4eOHOTO
000pyI0BaHUS OCHAIICHO:

- CIIeMaIU3UPOBAHHON MeOebIo;

- CTeJUTaXKaMH JUIs XpaHEeHUs1 yueOHOro o0opy10BaHuUs;

-MHCTPYMEHTaMH Ul PeMOHTa y4eOHOro 000py/1I0BaHHUS;

- mKadamu 111 XpaHEeHUs] y9eOHO-MEeTOIMYECKON IOKyMEHTAIIMN U MaTepUaoB
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Y4eOHO-MEeTOJYECKOE 00eCTIeYeHHE CAMOCTOATENLHON pab0Th 00yUYarOINXCs

[To nucuumiune «/HHOBAIMOHHBIE TEXHOJOTUU B METAJLUIYPTHUYECKOM ITPOU3BOACTBEY MpPEIy-
CMOTpEHA ayJJUTOpHAs U BHEAyJUTOPHAsl caMOCTOsITeNIbHas paboTa o0ydaromuxcs. Ay IuTopHas
caMmocCTosiTeNIbHasE padoTa CTYJICHTOB MNPEINOJiaraeT y4acTHe B COOECeJOBAHWU Ha 3aJaHHYIO
TEeMy, MOJATOTOBKE OOOCHOBAHHBIX OTBETOB Ha BONPOCHI MpENoOaBaTelisi U y4yacTHE B YCTHOM
orpoce, pa3dop NPaKTUYECKUX TEXHOIOIMUYECKUX BOIIPOCOB.

BoOoo~NoR~WNE
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Bormpocs! 115 yctHOTO omnpoca:

[ToTpebnenue 3HEpTUn B CTPYKTYpE IPEIIPUITHSL.

BTropuuHble SHEPreTUYECKHUE PECYPCHI YEPHOU METAIIILYPIHH.

MeTto1b1 3HEprocOepekeHus B JOMEHHOM IPOU3BOJICTBE.

Mertonbl 3HEprocoepekeHus B CTaJICINIaBUIBHOM IIPOU3BOICTBE.

MeTtoib1 3HEprocOepekeHus: IPU HENIPEPHIBHON Pa3JIMBKE.

Mertobl 3HEprocoepekeHus IpU HarpeBe MeTalla Mol TOpsAUyI0 IPOKaTKY.
Mertoabl sHEPrOCcOEPEKEHUS IPU TEPMUIECKON 00paboTKe.
OHeprocbeperaronye TeXHOJOTUH U 000pYJOBaHUE UHIYKIIMOHHOTO HarpeBa.
MeTtobl 3HEprocOepexkeHus Ha npomexyTouHoM possranre HICITI.

Ob6opynoBaHue AJ1s SKpaHUPOBaHUE IPoMexKyTouHoro packarta Ha [IICITI.
[TpomexyTounoe nepemorounoe ycrpornctso Ha LLICITI.

Cwmasku rpu ropsiueil mpokarke 1 TpeOOBaHUS K HUM.

Buabl cMa3ok u1s ropsueit NpoKaTKH.

Crioco6b1 1 000pyT0BaHKE JIJIsl HAHECEHUsI CMA30K IIPU Topsiueil mpoKaTke.
Crioco0bI MPSIMOTO BOCCTAHOBJICHUS JKEJI€3a, XapaKTePUCTHKA MTPOAYKIUH U CHIPbHSL.
TexHosorust 1 060pyJ0BaHUE [T POU3BOACTBA Xxene3a Midrex.

Texnosorust 1 060pyaOBaHue st TPou3BoCTBa kene3a HYL/Energiron.
[Tpon3BoACTBO kene3a Ha ABUXKYLIEHCS KOJJOCHUKOBOM PELIETKE.

[Tpon3BOaCTBO Kene3a BO BpallaloInXcsl TpyOUaThIX rneyax.

[Tpon3BOACTBO kKene3a B peakTopax KUISALIETO CIIOS.

Arperatsl FASTMET u Itmk3.

XUMHUKO-TEPMUYECKUH CIIOCO0 MOTyueHHs XkKele3a 1 000py10BaHHE JJIS €T0 peaTn3altu.
[Tporuiecc Consteel u o0opyoBaHuE JIsI €TO peaTu3alyi.

JIByXKOpIyCHBIE ITEYH.

[ITaxTHBIE 3JIEKTPOCTATEIIABUIIbHBIE MTEYH.

Oco0eHHOCTH TIPOLIECCOB U 000PYAOBaHUE AJiI BHEMEYHON 00pabOTKH CTalH.
[TponyBka cTaau HHEPTHBIM I'a30M B KOBILE U 000PYIOBHHUE JUIS €€ peau3alllu.
O06paboTka cTaii CHHTeTHYECKUMHU LTAKaMU U 000pyI0BaHUE JUIsl €€ pean3aluy.
Arperat «1e4b-KOBIID).

O06paboTka cTau BaKkyyMOM U 000py10BaHHE JJIs €€ peaTr3aliu.

MMy ibCHO-TMHAMHUYECKOE YCTPOUCTBO.

[Tpenmy1iecTBa TUTEHHO-TIPOKATHBIX arperaTos.

CopToBble TUTEHHO-TTPOKATHBIE arperarshl.

JIucroBble nuTeitHO-nIpokaTHble arperatsl CSP.

JIuctoBble neTeitHo-IpokaTHble arperatsl ISP.

Arperatr BC'T ¢ nentounoit MHJI3.

BankoBas paznuBka-npokaTka u 000pyI0BaHUE TSl €70 pealn3aliiH.

Jlureitno npokaTHbIi arperat CBP a1 mpousBoacTBa 6asok.

HHHOBaIOHHBIE PELIeHUs U TEHICHIIMU Pa3BUTHUSI 000PYI0BaHUS COPTONPOKATHBIX CTAHOB.
VHHOBaIIMOHHBIE PELICHUS U TEHICHIIMH Pa3BUTHsI 000PYAOBaHU JINCTOBBIX CTAHOB ropsiueit

MIPOKATKH.

HMHuHOBaIMOHHBIE pelICHUd U TCHACHINU pa3BUTUSA OGOPYJIOBaHI/IH JIUCTOBBIX CTAHOB XOJIOA-

HOM IIPOKATKHU.

TexHonorust 1 000pYJOBaHUE «MITKOTO 00KaTHs» HEMIPEPHIBHOJIUTHIX 3aTOTOBOK



43. Texnomorus u obopyaosanue Slit rolling.

44, MuoropyubeBas IpOKaTKa-pasesieHue U 000pyI0BaHUE JUTY €€ PeaTH3alHH.

45. Texnosorust 1 000pyI0BaHNE OECKOHEYHOM MPOKATKM HA CTaHAX XOJOJAHOW MPOKATKH.

46. Texnomorusi u 0060pyIOBaHNE OECKOHEYHOIN MPOKATKU HA HEMPEPHIBHBIX ITUPOKOTIOIOCHBIX
CTaHax.

47. Texnonorusi u 0060pynoBaHNe OECKOHEYHON MPOKATKH HA COPTOBBIX CTaHAX.

48. Texnosorust 1 000pyI0BaHUE JIs1 YCKOPEHHOTO OXJIaXICHHS MPOKaTa.

BHeaynuropHas camocTosiTeNbHas paboTa 00y4aroLMXCsl OCYIECTBISAETCS B BUJIE U3YyUCHUS JIH-
TepaTyphl, MaTEPUAJIOB HHTEPHET-PECYPCOB TI0 COOTBETCTBYIOLIECH TeMe JUld BbIOOpa MaTepuana
JUI yyacTusl B cOOeCe0BaHUSAX U YCTHBIX OIpocax.

[IpumepHBbIii nepedenp TeM s MPAKTUYECKUX padoT:

1. Bropuunsle sHepreruueckue pecypesl (BOP). Meramnyprudyeckoe npeanpusTie Kak 3Hepre-

THUYECKasi CHCTEMA.

Mertoabl 3HEprocoepekeHus pH MPOU3BOACTBE UyTyHa, CTAIM H €€ Pa3JIuBKe.

OHeprocOeperaronye TeXHOJIOIMH HarpeBa MeTajlla B KOJIOALAX, METOIMYECKUX U TepMUYe-

ckux nevax. ['opssumii mocag u npsiMasi IpoKaTKa.

CHuxeHue noTepp TeIla Ha MPOMEXKYTOUHBIX POJIbIraHrax IUPOKOIOJIOCHBIX CTAHOB.

D¢ HekTHBHOCTH UCTIONB30BaHMS TEXHOJIOTHIECKAX CMA30K IPHU TOpsYeH MpOKaTKe.

OHepro- ¥ MeTajuiocOeperaroIHe TEXHOJIOTUU B IPOKATHOM IIPOU3BOJICTBE.

KocBeHHbIE TyTH Y5KOHOMHHU METajljia B IPOKATHOM IIPOM3BOJICTBE.

ITpornecchl mpsIMOTro BOCCTaHOBIICHUS JKeJle3a.

. Oco0eHHOCTH COBPEMEHHOT0 3Tala CTaJeIUIaBUIIbHOTO POU3BOICTBA B MUDE.

10 MHHOBaIIMOHHBIE TEXHOJIOIMHU B CTAJIEIJIaBHIIBHOM IIPOU3BOJICTBE.

11. TexHonoruu BHENEUHON 0OPaOOTKH CTAJIU.

12. JluTeiiHO-TIpOKaTHBIE arperarsl.

13. VMlHHOBaIMOHHBIE PENICHUS ¥ TEHACHIIMH Pa3BUTHS MTPOKATHOTO TIPOU3BO/ICTBA.

14. Vcnonb3oBaHue mpolecca «MATKOro» o0xatus MpH MPOU3BOJCTBE HENIPEPHIBHOIUTHIX CIIfl-
00B, OJIIOMOB U 3aI'OTOBOK.

15. MHoropyubeBas npokaTka-pazzaenerue u Slit rolling.

16. Cranbl OeCKOHEYHOH MTPOKATKH.

17. TexHOJOrMM TEPMOMEXAHUYECKOH 00OpaOOTKHU CTaH.

w N
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Konrponsnas padora Ne 1
Knaccugukanus matepuaios.
Tumbl, XapaKTepUCTUKH U 00JIACTH MIPUMEHEHHS (PyHKIIMOHAIBHO-TPAJAUEHTHBIX MaTepHalioB.
MeTtoibl nonny4deHust pyHKIIMOHAIBHO-TPAJAUEHTHBIX MaTepUaloB.
HmnynbcHbIe 3TEKTPOPU3NUECKUE METObI MOTyUeHHs (YHKIMOHAIBHO-TPAIUEHTHBIX MaTe-
pHaIoB.
Turmbl, XapaKTepUCTUKH U 00JIACTH MTPUMEHEHHsI HAHOMATEePHAaJIOB.
MeTo/bI oJTy4eHnss HAHOMaTEepHaoB.
[TepcniekTHBBI pa3BUTHUS POU3BOJCTBA METAILIOB.
CoBpeMeHHbIE MapKH CTaJIM U KJIACChl KayecTBa MpoKaTa JUIsl METaJUIMYECKUX KOHCTPYKIIMM
. CoBpemMeHHbIE MapKH CTaJld M KJIACChI KauecTBa MpOoKaTa JIsi MAIIMHOCTPOCHHS
10 CoBpeMeHHbIE MapKH CTaJIM U KJIACChl KayecTBa MpOKaTa /sl XOJIOAHOIO AeOpMUpPOBAHUS

NS

LCoNo O

Konrponsnas padora Ne 2
1. IlepcniekTHBBI TEXHOJIOTHI U 000PYI0BaHMS B MPOM3BOACTBE METAIUTMUECKUX MaTEPHATIOB JUIS
IIPOU3BOJICTBA CTAJIH.
2. XapakTepUCTUKH MHHOBAI[MOHHBIX TEXHOJOTHH U 000py10BaHMs B IPOU3BOACTBE METAJUINYE-
CKHX MaTe€pHaJIOB AJIsl IPOU3BOJCTBA CTAJIH.
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CniocoObI IPSIMOTO BOCCTAHOBJICHUS JK€J€3a, XapaKTePUCTUKA TPOIYKIIMH U ChIPbs, 0COOEHHO-
CTH 000pyIOBaHHUA.

[Tpon3BOACTBO KeJe3a B IMIAXTHBIX Mevyax (TexHosorus Midrex).

[Ipou3BoacTBO  ’Kene3a B MEPUOJMYECKH  JCMCTBYIOIUX  peToprax  (TEXHOJIOTHUs
HYL/Energiron).

ITpou3BOACTBO kene3a Ha ABUKYLIENCA KOJIOCHUKOBOW PELIETKE.

[Tpou3BOACTBO Kene3a BO BpalIalOIINXCs TPyOUaThIX Meyax.

[Tpon3BOACTBO XkKene3a B peakTopax KUISIIETO CIIOs.

Arperatel FASTMET u Itmk3.

10. XuMHKO-TEepMHUECKUH CIIOCOO MOTyUYeHHUS KeTesa.

O 01N DN WN —

©CO~NOUTAWN R

Kontposbnas padora Ne 3

. IlepcnieKTHBBI TEXHOJIOTUI IIPOU3BOJICTBA CTAJIN.

. XapaKTepUCTUKN UHHOBALIMOHHBIX METOOB ITOJIyYE€HHUS CTaJIH.
. IIpouecc Consteel.

. JIByXKOpIIyCHBIE IICUH.

[[TaxTHBIE 3JIEKTPOCTATEIIIABUIIBHBIE TIEYH.

. IlepenoBbie MeTO/1bI BHENIEUHOM 00paOOTKM CTaU B KOBIIE

. IlepenoBsie MeTo1bl 00paboTkH cTanu B arperare «lleus-KoBmm»
. IlepenoBbie MeTO Bl HENPEPHIBHON pa3nuBKu ctanu Ha MHJI3.

. BapuanTsl 1 npeumy1ecTBa JIUTEHHO-IIPOKATHBIX arperaTos.

KonTponbnas padorta Ne4

. [lepcrieKTHBBI TEXHOJIOTUH TPOU3BOACTBA METALIONPOLYKIUH.

. XapakTepucTHKa HHHOBAITMOHHBIX METOJIOB 00pabOTKH MaTepHAIIOB.

. [lepenoBbie TEXHOJIIOTMHM MPOU3BOJCTBA COPTOBOIO MPOKATA.

. [lepenoBple TEXHOJIOIMH IIPOU3BOICTBA IOPSIYEKATaHOTO JINCTOBOIO ITPOKaTa

. [lepenoBbie TEXHOJIOIMH MPOU3BOICTBA XOJIOJHOKATAHOTO JIMCTOBOIO MPOKATA.
. [lepenoBble TEXHOJIIOIMU METAUINYECKUX U3IETIUN.

. MeTo/1bl UHTEHCUBHOM MIacTUYECKO# 1edopMaliuu.

. Knnaccugukanus agiuTHBHBIX TEXHOJIOTHH.

. Cepsl npumeHeHUs «MEeTAUINYECKUX» AM — TEXHOIOTUH.

10. Mamunsl 1 000py10BaHUE /7S BBIpAIIUBAHUSI U3/1ETUI U3 METaJlIa.
11. Matepuainsl s «meTaminueckux» AM — MallvH.
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7 OneHo4YHbIe CPeACTBA JIs1 IPOBEACHHUS IPOMEKYTOYHOM aTTecTalluu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPECTBA 1JIf1 IPOBeAeHHs MPOMe-
JKYTOYHOM aTTecTauuu

Kon Nuaukatopel 10CTHXXEHUS
o Onenounsle cpencTaa
MHJMKATOpa KOMIIETEHIIUH
YK-2 CnocoGeH ynpasJsiTb IPOEKTOM Ha BCeX ITANAaX ero )KU3HEHHOI'0 MKJIA
YK-2.1 DopMyaupyeT Ha OCHOBE I0- IlepedyeHs BOIPOCOB K 3a4eTy
CTaBJI€HHON mpoOieMbl npo-| 1. OcHOBHblE MOHATHS WHHOBALlMOHHOM Jes-
eKTHYIO 33Jadyy M CIoco0 ee TEJIBHOCTU M TEXHOJIOTUH.
pemenust yepe3 peanmzanuto | 2. Kiaccudpukanus HHHOBAaLIUH.
IIPOEKTHOT'O YIIPaBJICHUS 3. Crparerusi pa3BUTHUsS YEPHOW MeETaJLTypruu
Poccuiickoit @enepanuu.
4. Crparernyeckne JOKYMEHTHI B chepe WHHO-
BAaI[MOHHOTO pa3BuTus Poccuu.
5. IIporpaMma MHHOBAIIMOHHOTO pa3BUTHs PO.
6. PeBOiIOLIMOHHBIN yTh Pa3BUTHSI TEXHOJIOTH-
YEeCKHX MPOLIECCOB U 000PYAOBAHMUS.
7. DBOJIOIMOHHBIN MyTh Pa3BUTUS TEXHOJIOTH-
YEeCKHX MPOLIECCOB U 000PYAOBAHMUS.
8. Kiaccudukanus TeXHOIOTHIA.
9. Knaccudukamusi MeToJ0B MHTCHCUBHOM TLIa-
cTHYeCcKOU aedopmarum.
10. Knaccudukanus aaIuTUBHBIX TEXHOJIOTHIA,
UCTIOJIb3YEMBIX ITPH 00paboTKe METaIIOB.
11. Ilepcnextussl pazButus merogos OM/I.
12. TlepcrieKTHBBI Pa3BUTHS HHHOBAIIHOHHBIX
TEXHOJIOTHI 00pabOTKH MaTEepHUaoB
YK-2.2 Pa3zpa0aTbiBaeT  KOHIEMIUIO [IpakTnueckoe 3anaHue:
IIPOEKTa B paMKax 0003HaueH- | BeiOpaTh Marepuaiibl Juisi IPUMEHEHUSI B 3a]1aH-
HOM npoOGieMsl: GOpMYIHPYET [ HOM 00JIaCTH NMPOU3BOACTBA U BBIMOJHUTH HUX
1eNb, 337a4l, 0OOCHOBBIBAeT | kiaccupukanuio. IIpu 3TOM HEoOXOaUMO HC-
aKTyaJIbHOCTb, 3HAUYMMOCTb, | IOJIb30BaTh DPA3JIMYHblE UCTOYHUKU HHPOpMa-
OKHUJAEMbIE Ppe3yJbTaThl M | IUHU, B TOM YHCJIE HA QHTJIMHCKOM SI3BIKE.
BO3MOJKHBIE C(pephl UX MpUMe-
HEHUS
YK-2.3 Pa3paOaTbIBaeT mian peanusa- [IpakTnueckoe 3anaHue:
UM TPOEKTa C Y4EeTOM BO3- | BRINOIHUTE JAuTEpaTypHBIH 0030p MO OJHOU U3
MOJKHBIX PUCKOB peaii3alliM | MHHOBAIIMOHHBIX TEXHOJOTHMH  IMPOU3BOJICTBA
Y BO3MOYKHOCTEH UX yCTpaHe- | IEPCIEKTUBHBIX MarepuasoB. lIpencraButs oT-
HUS, MJIaHUpyeT HeoOxoau- |4der. [Ipu 3ToM HEOOXOAMMO MCIOJIB30BaTh pas-
MBbI€ PECYPChI JMYHbIE UCTOYHUKU MH(GOpPMAIUU, B TOM YHCIIE
HA aHIJIMICKOM SI3BIKE.
YK-2.4 OcyuecTBisieT MOHUTOPUHT [IpakTnueckoe 3agaHue:
X0[la pealu3alMu TPOCKTa, | Pazpaborars cTpykTypy MHGOPMAIIMOHHOHN MOA-
KOPPEKTUPYET  OTKJIOHCHHMS, | CHCTEMBI, & TAK)KE YUETHBIX M TEXHOJIOTMYECKHUX
BHOCHUT JOIOJIHUTEIbHBIC H3- | JOKYMEHTOB Yy4acTKa HENpPEpbIBHON pa3JIMBKU
MCHCHHS B IUIAH PEalM3allMM | CTAJIM KaK 3JEMEHTa CHUCTEMBI MPOCIEKUBAHUS
MPOCKTa, YTOYHSACT 30HBI OT- | MATEPUAIbHBIX IIOTOKOB METAIIyPrHUECKOTO
BETCTBEHHOCTH  YYaCTHHMKOB | IPEANPUITUS U yKa3aTh UCIIOJIb3yeMble HH(OP-
IIPOEKTa MallMOHHbIE TEXHOJIOTUU
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YK-2.5

IIpenyaraer npouenypsl 1 Me-
XaHU3MBl OLIGHKH KayecTBa
poeKTa, MH(PacTpyKTypHBIE
YCIOBUS JJIs1 BHEOPEHHS pe-
3yJIBTaTOB IIPOEKTA

[IpakTrueckoe 3ananue:
Oxapakrepu3oBaTh HH(PPACTPYKTypHBIE YCIO-
BHs, H€06XO[[I/IMBIC AJI1 BHCAPCHUA PC3YJIbTATOB
IIPOEKTa 110 UHHOBALIMOHHOMY Pa3BUTHIO 33]1aH-
HOTO Ipolecca U 00OpYAOBaHUS AL €0 OCy-
1IECTBICHUS

IIK-4 Cnocoben onpeaecasaTb OpraHu3aliMOHHbIEC MEPLI AJId BBIIVIABKH CTAJIM B KOHBEP-

Tepe
[1K-4.1 O1ieHUBAET X0/ U Pe3yJIbTaThbl [IepeueHb BOIIPOCOB K 3a4ETy
MPOM3BOJICTBA cTanu B kucio- | 1. Ilepeunciante ocHOBHBIE CIOCOOBI 9KOHOMUU
POJITHOM KOHBEpTEpE SHEPrOHOCUTENIE B KOHBEPTEPHOM U 3JIEK-
TPOCTANEIJIABUITBHOM IPOU3BOJICTBE.
2. OxapakTepu3yiTe COCTOSHHE U YKaKUTE
HEPCIEKTUBBl  KUCIOPOAHO-KOHBEPTEPHOTO
nporecca
3. Momudukanuu KUCIOPOTHO-KOHBEPTEPHOTO
npolecca NPpou3BOICTBA CTANIU
[1K-4.2 Pemaer mpodeccuonansubie [IpakTuueckoe 3aganue
3aJaud 1O  TUlaHupoBaHuIo | Ha ocHoBanmMm nmteparypHOro 0030pa BHIOpAThH
IPOM3BOJICTBEHHBIX 33JJaHUN U | MOIU(UKAIIUIO KUCIOPOAHOTO KOHBEpTEepa IS
KOPPEKTUPOBKE MPOIecca BbI- | TOMYyUEHHUsI CTalH OIPEAEICHHOr0 MapOYHOTO
IUTAaBKU CTaJU B KOHBEPTEPE C | COPTAaMEHTa MpU 3aJaHHOM IPOU3BOIUTENIHHO-
000CHOBaHUEM MPHUHATHIX TeX- | cTH. [IpencTaButs otuer. [Ipu 3TOM HEOOX0AUMO
HUYECKUX U TEXHOJIOTUYECKUX | UCTIONIB30BaTh Pa3IMuHble HICTOYHUKH UHPOpMa-
Mep LIMH, B TOM YHCJIE€ HAa aHTJIMHCKOM SI3bIKE.
[1K-4.3 KoHTposmpyer TexHosornue- [IpakTnueckoe 3amanue:
CKUH  mporecc  BbIUIaBKH | PazpaboTaTh CTpYKTYpHl JOKYMEHTOB HH(pOpMa-

CTalll B KOHBEPTEPE, BEICHHE
YYETHOM TOKYMEHTAalluu, Ipo-
[ecc yXoJia M MpouIakTuye-
CKOT'0 OCMOTpa 000pyA0BaHUS
KOHBEpPTEPOB

IH/IOHHOfI CUCTCMBI IJId MPOCIIC)KUBAHUS MATCPU-
AJIBHBIX ITIOTOKOB B KOHBEPTCPHOM ITPOU3BOJACTBC
CTaJIn U yKa3aTb HUCIIOJIb3YyCMBbIC I/IH(I)OpMaI_[I/IOH—
HBIC TCXHOJIOI'NHU

ITIK-5 CnocoGeHn onpenejsiTb OPraHu3allMOHHbIE U TEXHHYECKHe Mepbl 110 BHeNeYHOii 00-
padoTKe CTAJIU B KOBIIIE

IIK-5.1 AHanu3upyer Xoa U pe3yib- IIepedyeHs BOIPOCOB K 3a4ETy
taThl 00paboTku cranu B |1.CpaBHUTE TEXHOJOIMH U OOOPYIOBAaHUE BHE-
CMEHYy, MpPOBOIUT TEXHWYE- | TEeYHOW 00pabOTKH HA yCTaHOBKAX KOMILIEKC-
CKYIO JIMarHOCTHKY OOOpYIO-| HOMW JOBOJKHU CTAJH U arperarax KOBII-TIEYb
BaHMs JUIsl BHemeuHoil oOpa- | 2. IlpuBeaure kinaccuuKkanuio arperaToB KOBII-
00TKHM MeTasIa NeYb 10 YCIOBUSAM (YHKIIMOHUPOBAHUS

3.ComoctaBbTe cocoObl U 00OPYJOBaHUE IS
IPOJYBKU MeTajljla B KOBIIE
I1K-5.2 Pemraer mnpodeccronanbHbIe [TepeueHb BOIPOCOB K 3auUeTy

33124 10 TIAHUPOBAHHIO
MPOM3BOJICTBEHHBIX 33 JaHUN U
KOPPEKTHUPOBKE  IPOLECCOB
BHENEYHOU 00paboTKe CTaIu B
KOBIIIE C 0OOCHOBAaHUEM IPH-
HSTHIX TEXHUYECKUX U TEXHO-
JIOTMYECKUX MEp

1. CpaBHUTE yCOBEpIIEHCTBOBAHHbBIE TEXHOJO-
I'MH J€Ta3allii MeTajla KOHBEPTEPHOH IIJIaBKU
IIpY BHETIEYHOU 00paboTKe MeTasuia ra30BbIMU
CMECSAMH.

2. YKaxure u 000CHyHTe NPUHIIMITBI TEXHOJIOTHU
MIPOM3BOJICTBA CTAJIM KOHBEPTEPHOU IJIaBKU C
pErIaMEHTUPOBAHHBIM  COJIEPIKaHUEM  YTIle-
poJa B y3KUX IIpeesiax
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[1K-5.3

KoHTposmpyer TexHoyiornue-
CKHE IMPOIIECCHl BHEMCYHOMN
00paboTKK MeTaiia, COCTOs-
HHE TEXHOJIOTHYECKOro 000-
pyIOBaHUs.

[IepeueHb BOITPOCOB K 3a4ETY

1. CpaBHUTE TEXHOJOTMM BHENEYHOW 0OOpa-
OOTKH Ha YCTaHOBKaX KOMILJICKCHOM JIOBOJIKH
CTaJIM M arperaTrax KOBILI-TICYb.

2. [lpuBeaute  KiIAacCH(UKAIMIO  arperaTros
KOBII-TIEYh MO0 YCJIOBUSM (DYHKIIMOHUPOBA-
HUSI

3. ComocTtaBbTe CrIOcOOBI 1 000pPYIOBaHUE IS
IPOJTYBKH METaJIa B KOBIIIE

Hecca

IIK-13 Cnocoben ¢popmupoBaTh NPOrpaMMbl U IJIAHBI HCCJIEA0BATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKHX PaldoT 10 COBEPUIEHCTBOBAHUIO TEXHOJIOTMH JOMEHHOI0 Mpo-

I1K-13.1

Pa3pabaTbiBaeT  JOKyMEHTa-
[IMIO0 TI0 BBHITIOJHEHHUIO HCCIIe-
JIOBAaTEIIbCKUX W TPOEKTHO-
KOHCTPYKTOPCKHX paboT B J0-
MEHHOM TPOU3BOJICTBE, OIpe-
JIeJISIeT COCTaB M HAalpaBliEeHUE
OTIBITHO-TIPOMBIIIJICHHBIX HC-
MBITAHHUM, COrJacyer Mpoue-
Iypy NyOJMKaluu pe3ysbTa-
TOB paboOT B HAyYHO-TEXHHUYE-
CKHX M3JIaHUSIX

IIepedyeHb BOIIPOCOB K 3a4ETy

1. OnumuTe mpoiecc IOMEHHOTO MPOU3BO-
CTBa M HA30BUTC OCHOBHBIC MCTOAbLI SHEPTO-
cOepeKeHUs B HEM.

2. Onumure u3MEeHEeHUs: 000pyI0BaHUS IS J10-
MEHHOTO IPOW3BOJICTBA, CIIOCOOCTBYIOIINE
9HEProcOepeKEHUI0

3. Ykaxute u 000CHYWTE METOIBI SHEpProcoepe-
KECHHUS B IOMEHHOM ITPOU3BO/ICTBE.

I1K-13.2

Ananmsupyer  WHPOpPMALIUIO
10 HOBOM TEXHHUKE U TEXHOJIO-
THH JJOMEHHOTO TIPOU3BOCTBA
JUTSL OTIEHKY TIEPCIIEKTHBHOCTH
U SKOHOMHYECKOH 3(PdeKTuB-
HOCTH TIpEIaraeéMbIX TEXHH-
YECKUX PELICHUN

[IpakTnueckoe 3ananue:
Pazpabotarek cTpykTypy MHPOPMALMOHHON MOA-
CHUCTCMBI, a TAKKC YYCTHBIX U TEXHOJIOTHYCCKUX
JIOKYMEHTOB JIOMEHHOTI'O 11€Xa KaK JJIEMEHTA CU-
CTEMBI MIPOCIIEKUBAHNS MATEPUATIBHBIX ITOTOKOB
METAJUTYPTHYE€CKOTO IPEANPUAITHS U YKa3aTh UC-
10JIb3yeMble HH(POPMALIMOHHbIE TEXHOJIOTHH

I1K-13.3

DopMyIHpyeT KOPPEKTUPYIO-
e, Npeynpexaaronme Jem-
CTBHUA 11O pGSYJ'II)TaTaM MOHU-
TOPUHTA CHUCTEMBl MEHEIX-
MEHTa KadecTBa W perjaMeH-
TUPYET MPOLEAYPY KOHTPOJIA
X BBINOJHEHUS

IlepeueHs BOPOCOB K 3a4eTy
1. TlpuBenute KiaccupUKALNIO arperaToB Mps-
MOT'0 BOCCTAHOBJICHHUS JK€JI€3a MO YCIOBUSIM
(YHKIIMOHUPOBAHUS
2. ComnocraBbTe JOMEHHBIN IPOIECC U CITOCOOBI
IPSIMOIO BOCCTAHOBJICHMSI JKEJe3a

0) ITopsinok npoBeneHUst NPOMEKYTOYHOM ATTECTALMH, TOKA3aTEJIH M KPUTECPUH
OLICHUBAHUSA
[TpomexxyTouHas arrectauus no aucuuiuinHe «MHQOpMalmoHHBIE TEXHOJIOTHMH B 00pa-
00TKe MaTepuanoBy MPeCTaBIseT COOON MPEACTaBICHUE U 3aIUTY OTUYETa, TI03BOJIAIOLIETO Olle-
HUTb YPOBEHb YCBOCHMs OOYYarOIIMMUCS 3HAHWN M BBIABIISAIONIAs CTENEHb COPMHUPOBAHHOCTH
YMEHHH U BIIaJICHU, TPOBOAUTCA B (hopMe 3ayeTa.

3ayeT Mo JaHHOW ITUCIMILIIMHE MPOBOAMTCS B YCTHOM (popMe IyTeM 3aIuThl 0TYeTa, OCTaB-
JICHHOTO M3 ACCE TI0 BOTIPocaM TeM 1-4 1 KOHTPOJBHBIX PadoT Mo Temam 5-9.

IToka3aTesn M KpUTEPUH OLICHMBAHUA 3a4eTa:

— Ha OLEHKY «3a4TeHO»— O0yUaroluiicsl IEMOHCTPUPYET BBICOKUN MU CPETHUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMI: OCHOBHBIC 3HAHMsI, YMEHUSI OCBOCHBI, HO JIOIYCKAIOTCS He-
3HAYUTENIbHbIE OUIMOKH, HETOUHOCTH, 3aTPYAHEHUS MPU aHAIUTUYECKUX OINEpalusX, IepeHoce
3HAaHUHU U YMEHMI HA HOBBIE, HECTAHIAPTHHIE CUTYALIUHU.




— Ha OIIEHKY «He 3a4TeH0» — 00YyJaroIHiics IEMOHCTpUPYET 3HaHus He 6omee 20% Teope-
TUYCCKOro MaTrcpuajia, JO0MyCKacT CYMICCTBCHHBIC OH_II/I6KI/I, HC MOXKCT IMOKa3aTb MHTCIIJICKTYaJIb-
HBIE HABBIKU PELICHUS MPOCTHIX 3a/1ay.



