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PaGouas nporpamma coctapieHa Ha ocHose ®I'OC BO - MarucTparypa o HalpasiCHHK
noarorosku 22.04.02 Metannyprus (nprka3 Muno6puayxu Poccun ot 24.04.2018 r. Ne 308)

PaGouas mporpamMma paccMOTpeHa M oJ0o0peHa Ha 3acelaHuM kadenps Lludpossi
IBOMHMKH B 00paboTKe MATEPHAIOB

26.01.2022, mpoTtokon Ne 6 M
3aB. kadenp - 1 M.HU. Pymsne!

Pabouas nporpamMmMa oz[66peHa metoauueckoi komuccueii U31n0
15.02.2022 r. mpotokos Ne 5 '
A.B. SIpocnasue

Ipencenarens

Pa6ouast mporpaMma cOCTaBJICHa: o
nouent kapeapsr LJZ[BOM, kaua. TeXH. HAyK » H.III. TroTrepsxo:

Pernenzenr:

npodeccop kadenpst JINuM, 1-p TexH. Hayk A H. 3aBanuuuaz




JIucT aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzarnuu B 2022 - 2023
yueOHOM rofy Ha 3acenanuu Kadeapsl Lludpossie nBoitHNKH B 00pabOTKe MaTepHaIoB

[Iporokom ot 20 . Ne

3aB. kadeapoii M.I/I.?yMHHI_IeB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
yaeOHOM oty Ha 3acefaanuu kadenpel LludpoBsie 1BOHHUKN B 00pabOTKE MaTepuaioB

[Ipotokom ot 20 . Ne

3aB. kadeapoii M.I/I.FyM;IHueB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)
®opMupOBaHUE M PAa3BUTHE 3HAHW 1O BBIOOPY W MPUMEHEHHIO HOBBIX 3(PPEKTHBHBIX
MallliH, arperaToB U MPOLECCOB METAJUTYPrU4eCcKOro Ipou3BOICTBA

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Jucnummuaa MHHOBAIIMOHHBIC PEIICHUS B METAJUTYPrU4eCKOM 000pYIOBaHUH BXO/INT B
4acTh y4eOHOro TIuIaHa (OPMHPYEMYI0 YYaCTHHUKaMH OOpa30BaTeIbHBIX  OTHOIICHHI
00pa30BaTeIbHOI TPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHUS TUCIUILINH/ IPAKTHK:

Teopust U TEXHOJIOTHS MPOU3BOACTBA IPOKATA U METAIIOU3ACTUI

Teopust U TEXHOJIOTHS TUTEUHOTO MPOU3BOACTBA

MeraioBeieHUEe U TEXHOJIOTHS TEPMUYECKON 00pabOTKU MpOoKaTa U METAJIIIOU3ICITHIA

Teopus 1 TEXHOJIOTHS TPOU3BOJACTBA UyT'YHA U CTAIU

VYuebHasg - HayyHO-HMcclenoBareibckas paboTra (MOoydyeHHEe IEepBUYHBIX HABBIKOB
HAy4YHO-UCCIIEI0BATEIbCKON pabOThI)

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHON NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUISl U3yUEHUS TUCHUILINH/TIPAKTHK:

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH(PUKAIIMOHHOW pabOTHI

IIpoekTHas neATENBLHOCTD

MareMartnueckoe MOJEIMPOBAHUE M ONTHUMHU3ALMSA TEXHOJIOTMI METAJUIyprH4ecKoro
IIPOU3BOJICTBA

CoBpeMeHHbIE TEXHOJIOTMY IPUHATHS PELICHUH B Y4EPHON METaJLTypruu

CoBpeMeHHbIN HHKUHUPUHT TEXHOJIIOTUI METAJUTYypTrU4eCKOro IPOU3BO/ICTBA

3 Komnerenuun odyuaromuierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pesynbTare ocBOeHMS AUCHUIUIMHBI (MOAyns) «VIHHOBallMOHHBIE pELICHUS B
METaJUTypTHUeCKOM  OOOPYJIOBaHUW»  OOydYarolmuics JODKeH o0JajaTh  CIeAYIOIUMU
KOMITETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

YK-2 CriocoOeH ynpaBiisTh IPOSKTOM Ha BCEX ATalax ero >KM3HESHHOTO IHKJIa

YK-2.1 dopMyIHpyET HAa OCHOBE MOCTABIEHHOW MPOOIEMbl MPOESKTHYIO 3a7a4y U
CIOCcO0 ee PelIeHHs Yepe3 PeATH3aIUIO POSKTHOTO YIIPABICHHS
YK-2.2 PazpabarpiBaeT KOHIIETIIMIO MPOEKTAa B paMKax 0003HAYEHHOUN MPOOIEMBI:

(I)OpMyJ'II/IpyeT ociib, 3adaydu, 000CHOBBIBAET AKTYaJIbHOCTb, 3HAYMMOCTD,
O0XNJACMBIC PE3YJIbTATEI U BO3MOKHBIC C(l)epI)I X MIPUMCHCHUA

YK-2.3 PazpabaThiBaeT 1uiaH peaqu3alii MPOEKTa C YYEeTOM BO3MOXHBIX PUCKOB
peaiv3allii U BO3MOXHOCTEH MX YCTpaHEHUSs, IUIaHHPYeT HEoOXOIuMble
pecypcehl

YK-2.4 OcyiecTBisieT MOHUTOPUHI XOJla pPEATU3alUd IPOEKTa, KOPPEKTUPYET

OTKJIOHCHH, BHOCHUT HAOIIOJHUTCIBHBIC M3MCHCHHA B INIaH pCain3dallvii
IPOCKTA, YTOUHACT 30HbI OTBECTCTBCHHOCTHU YYACTHHUKOB ITPOCKTA

YK-2.5 [Ipennaraer npoueaypsl M MEXaHU3MbBl OLIEHKM KaudecTBa IIPOEKTA,
MH(PACTPYKTYpPHBIE YCIOBHSI JJIsl BHEIPEHHSI PE3YIbTaTOB IPOEKTa

IT1K-4 Cnnocoben ONpCaAC/IAThE OPraHu3allMOHHBIC MCPbI JJI BBIIIJIABKU CTAJIM B KOHBEPTCPEC

I1K-4.1 OneHuBaeT XOA W pe3yabTaTbl MPOU3BOACTBA CTAIM B KHCIOPOIHOM
KOHBEpTEpE




[1K-4.2 Pemraet npogeccronanbHbIe 331241 MO TUIAHKPOBAHUIO TIPOU3BOACTBEHHBIX
3alaHUil M KOPPEKTUPOBKE IPOILECCA BBIIUIABKU CTaJd B KOHBEPTEPE €
000CHOBAHUEM MTPUHATHIX TEXHUYECKUX U TEXHOJIOTHUECKUX MEP

[1K-4.3 KoHTpospyeT TeXHOJIOTHYECKUM MPOLIECC BBIIIIIABKY CTalIu B KOHBEPTEPE,
BEJICHUE YYETHOW JOKYMEHTAlMM, MPOLECC yXoJaa U NpOopUIaKTHYECKOTO
0CMOTpa 000PYA0BaHUS KOHBEPTEPOB

[TK-5 Cnocoben onpenenats opraHu3alMOHHbIE U TEXHUYECKUE MEPHhI 110 BHEMEUHOI 00paboTke
CTaJIM B KOBIIIE

I1K-5.1 AHanmu3upyeT XOoJ M pe3yiabTaTbl 0O0paOOTKH CTalud B CMEHY, MPOBOJIUT
TEXHUYECKYI0 JAMAarHOCTUKY OOOpYyIOBaHUS [Uli BHENEYHOW 00paboTKH
MeTajuia

[1K-5.2 Pemraet npoeccronanbHbIe 331241 MO TUIAHKPOBAHUIO TIPOU3BOICTBEHHBIX

3aJlaHuil 1 KOPPEKTHPOBKE IPOLECCOB BHEMEYHOW 00paboTke cTaiu B
KOBIIIE C 000CHOBAHUEM MPUHATHIX TEXHUUECKUX U TEXHOJIOTUUECKUX MEP

I1K-5.3 KonTponupyer TeXHOJOrMYECKHE MPOLECChl BHENMEYHOW 00paboTku
METaJUIa, COCTOSIHAE TEXHOJIOTHYECKOTO 000PYI0BaHUSI.

[1K-13 Cnocoben  ¢opMupoBaTh MporpaMMbl W IUIaHBI  HCCIIEAOBATEIILCKAX |
OIBITHO-KOHCTPYKTOPCKUX ~ PabOT MO  COBEPIICHCTBOBAHUIO  TEXHOJOTHUH  JOMEHHOIO
IIPOU3BOJICTBA

[1K-13.1 Pa3zpabaTpiBaeT JOKYMEHTAlMIO TIO BBIMIOJHCHHUIO HUCCIICOBATCILCKUAX U
MPOEKTHO-KOHCTPYKTOPCKUX ~ paboT B JOMEHHOM  IPOU3BOJICTBE,
ONPEACIISIET COCTaB U HANPABJICHUE ONBITHO-MPOMBIIIIEHHBIX HCIBITAHUM,
corjacyer poLeaypy nyOauKauu PE3yJIbTATOB pabor B
HaYYHO-TEXHUUYECCKHNX M3JAHUIX

I1K-13.2 Ananuzupyer nH(pOpMAIHIO 110 HOBOW TEXHHKE M TEXHOJOTHMH JOMEHHOIO
MIPOU3BOJICTBA JUISI OLEHKM TEPCHEKTUBHOCTH M  3KOHOMHUYECKOMU
3GbGhEKTUBHOCTH IPEAJIaraeMblX TEXHUUYECKUX PELISHUI

[1K-13.3 QopMynupyeT KOPPEKTUPYIOUIUE, MPEeAyNpexIarolue AeUCTBUsS 1O
pe3yiapTaTaM  MOHUTOPHUHTAa CHCTEMBl MEHEKMEHTa KadecTBa U
PErJIAMEHTUPYET MPOLIEIYPY KOHTPOJISI UX BBIOJIHEHUS




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mas TpyA0eMKOCTh JUCIHILIMHBI COCTABIISACT 2 3a4€THBIX CIUHUI] /2 aKajJ. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 21,1 akas. 4yacos:
—ayaurtopHas — 20 akaJ1. 4acos;
— BHeaynutopHas — 1,1 akan. yacos;

— camocrosTenpHas padora — 50,9 akan. yacos;
— B hopMe npakTudeckoit moaroroBku — 0 akaj. gac;

®dopma aTTecTalluM - 3a4ET C OLEHKOMN

AynutopHast ) =
o | xoHTakTHas pabora E 3 dopma TEKyIIEero
= g X Bu KOHTPOJIS
Paznen/ tema 3 (B axaz. Hacax) g2 A . p Kon
S S ©| caMoCTOATENbHON | ycleBaeMOCTU U
JTACIUTUTAHBI 3 [ . | KoMOeTeHIuK
O 2 £ padoThI MIPOMEKYTOUHOMN
Tex. mab. | mpakT. zZ'9 aTTeCTaluu
3aH. | 3aH. | O &
1. HeobxommmocTb W peanun
MHHOBAIIHOHHOTO pa3BUTHL
Poccuiickoii ®enepanuu
Nzyuenne
11 [IpunnunuaneHbIe JUTEPATYPBI, YK-2.1,
0COOEHHOCTH 1 8 MaTepHaioB VYcTHblit onpoc YK-2.2,
WHHOBALIMOHHBIX TEXHOJIOTUH HUHTEpHET- VK-2.3
4 pecypcos
1.2 Crparerndeckue Nzyuenne
JIOKYMEHTBI B chepe JUTEPATYPBI, YK-2.1,
WHHOBAIIMOHHOTO Pa3BUTHS U 1 6,9 MaTepHaioB VYcTHbli onpoc YK-2.2,
CTpaTerusl pa3BUTHUsA YEPHOM UHTEpHET- VK-2.3
METaJLTYpPTUH pecypcoB
Hroro no pazneny 2 14,9
2. VIHHOBaLMOHHOE  pa3BHUTHE
METAJIIMYECKUX MAaTEPHAJIOB
Uzydenue YK-2.1,
2.1 I'panuentHele u JIUTEPATypPbL VK-2.2,
pan PaTypHL, Kontponbnas
HAHOCTPYKTYPHPOBAHHBIC 2 4 MaTepHaioB YK-2.3,
pabora Ne 1
METAJIMUECKHUE MaTepraibl HUHTEpHET- T1IK-4.1,
4 pecypcos TIK-5.2
W3zydenue VK-2.1,
2.2 CoBpeMeHHbIE MapKu
JUTEpaTypHl, YK-2.2,
CTalM M KJIacchl KadecTBa KoHnTposbHast
poKaTa a3]IMIHOTO 2 4 MaTepuaiion abota Ne 1 YK-2.3,
p p UHTEpHET- p - [K-4.1,
Ha3HAYCHUS
pecypcos TIK-4.2
Wroro no pazneny 4 8
3. VIHHOBalMOHHBIE pEIICHUS B
o0opylnoBaHMM W TpoLeccax
TIPOU3BOJICTBA METaNTHIECKUX
HPOAYKTOB JUIsl ITOJTYYCHHS CTaIH
Uzyuenue YR-23,
J'II/ITeyan bl YR-24,
3.1 PeHoBauuu B JOMEHHOM patypel, KonrponbHas YK-2.5,
4 2 4 MaTepHaoB
IPOU3BOJICTBE MHTCDHET- pabora Ne 2 I1K-13.1,
P MK-13.2,
pecypcos

I1K-13.3




VK-2.3,

Uzyuenne
3.2 Texnonoruu u JUTEPATYPBI, KoHTpostbHas z,ﬁzgg’
obopynoBaHue MPSIMOTO 2 4 MaTepHaioB aGota No 2 HK-lé 1’
BOCCTaHOBJICHHUS JKelie3a WHTEPHET- pabota A2 HK-13.2’
pecypcos HK-13..3’
Htoro no pasueny 4 8
4. . VIHHOBaIlMOHHBIE PEIICHUS B
o0opylIoOBaHMM W  Tpoleccax
TPOU3BOJICTBA CTAIH
W3zydenue TK-4.1,
4.1 PasButHe 00OpynOBaHHUS P TIK-4.2,
u TEXHOJIOTHH 2 4 MaTepI/IaJ'IOB’ KonrponbHas [1K-4.3,
KHCJIOPOJHOKOHBEPTOPHOT O pabota Ne 3 TIK-5.1,
HHTEPHET-
MPOM3BOJICTBA CTAJH pecypeos TIK-5.2,
4 T1K-5.3
4.2 Pa3zBute 000pYyIOBaHUS HI/I:I;Q?;I;I VK-23
u TEXHOJIOTHIA ’ KonTponpuas e
2 4 MaTepHaioB VK-2.4,
AIIEKTPOCTANCIUIABUIIEHOTO pabota Ne 3
HpoM3BOACTEA UHTEPHET- VK-2.5
pecypcos
HWroro no pazneny 4 8
5. . VlHHOBaMOHHBIE pEUIeHHs B
000OpyIOBaHMM W  TEXHOJOTHIX
MIPOU3BOJICTBA
METaJUIONPOTYKIIHH
5.1 [epenossie Uzyuenue VK-2.1,
TEXHOJIOTHYECKHE MPOIIECCHI JUTEPATYPHI, YK-2.2,
u o0opynoBaHue 2 4 MaTepHajIoB K(:ézp OH;\}?ZH YK-2.3,
MPOU3BO/ICTBA HWHTEpPHET- pabota VK-2.4,
METAJUIONIPOAYKIINH pecypcoB YK-2.5
Nzyuenue
5.2 Merozpl 1 000pyIOBaHHE TUTEPaTypPHI, YK-2.1,
s MHTEHCHUBHOM 4 2 4 MaTepHajoB K(:%Z}; Zﬂﬁfiﬂ VK-2.2,
TIACTHYECKOH eopMarium HWHTEpHET- p : YK-2.3
pecypcos
5.3 AJITUTUBHBIE Nzyuenue
TEXHOJIOTHH B TIPOM3BOJICTBE JIUTEPATYPBI, KomrponsHas VK-2.3,
METAJNIMYECKUX M3ACIUN M 2 4 MaTepHajoB VK-2.4,
obopymoBanue TUTSE ux HWHTEPHET- paGora No 4 YK-2.5
peanuzanuu pecypcos
Wroro no pazneny 6 12
Hroro 3a cemectp 20 50,9 320
Hroro no aucnumninuae 20 50,9 3a4eT ¢ OLEHKON




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHJOB  y4eOHOM paboOTBl B KauecTBe
00pa30oBaTeNbHbIX TEXHOJOTHI B MpPENoAaBaHUU TUCHUIUIUHBI «VIHHOBAI[MOHHBIE pElIeHUs B
METAJLTYPTHYECKOM obopynoBanun" HCMOJIb3YIOTCS KaK TpaJuLIMOHHAs u
MOJ1yJIbHOKOMIIETEHTHOCTHASI TEXHOJIOTUH, TaK U TEXHOJIOTHS MPOOIEMHOTO U UHTEPAKTUBHOTO
oOyuenus. Ha 3aHATHSIX 1€71€C000pa3HO MCMOJIb30BaTh TEXHOJOTHIO KOJIJIEKTUBHOIO
B3aMMOO0OY4YEHHs, COBMEIAs €€ C TEXHOJIOrHel mpodieMHoro odyuenus. [Ipu aTom Heobxonumo
MOBBIINIATH MTO3HABATEIBHYIO aKTUBHOCTh CTYJEHTOB, OPraHU3Ysl CAMOCTOSTEIbHYIO paboTy Kak
HCCJIEIOBATENILCKYI0 ~ TBOPUECKYIO  JesATeNbHOCTh. (Crenyer  HCIOib30BaTh  KOMIUIEKC
MHHOBAIIMOHHBIX METO/I0B aKTUBHOTO 00Y4EHUS, BKIIOYAIOIINI B ceOs:

CO3/aHHMe TMPOOJEMHBIX CUTyallMd C T[OKa3aTeIbHbIM pEIIeHHEeM MPOOJIEeMbl
npernojiaBaTeneM 1 6e3 Hero;

CaMOCTOSITENIbHYIO TOUCKOBYIO JESTENIbHOCTh B PELICHUH MPOOJIeM, HAaNpaBisIeMYIO
IpernoaaBaresem;

CaMOCTOSITENILHOE PellIeHUE MPOoOIeM 00yUJaIOUTUMHUCS MTOJI KOHTPOJIEM MPEnojaBaTes.

Peanm3anuss WHHOBAaIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCIOJIH30BAHUEM
CJIETYIOIIUX TPUEMOB:

pacKpbeITHE TIpenojaBaTeleM NPUYMH W XapakTepa HeyJaad, BCTPEYAIOUIUXCS TIpU
pelieHuu npooiem;

JIEeMOHCTPAIHS PAa3HBIX MOIX0A0B K PEIICHNIO0 KOHKPETHOM MPOOIeMBI,

aHaJIU3 MOJyYEHHBIX PE3yJIbTaTOB U OTHICKAHHE TPAHUI] UX TPUMEHUMOCTH H JP.

[Ipy mnpoBeneHMM 3aKIIOYUTEIHHOTO KOHTPOJS HEOOXOIMMO BBISIBUTH CTENECHBb
MPaBUIBHOCTH, 00BbeMa, TTyOUHBI 3HAHUN, YMEHUH, HAaBBIKOB, MOJYYCHHBIX IIPU U3YUYEHUHU Kypca
HapsIy C BBISIBICHUEM CTEIICHH CAMOCTOSITEIbHOCTH B NMPUMEHEHHH MOJYYeHHBIX 3HaHWid. K
MHTEPAKTUBHBIM METOJaM, HCIIOJIb3yeMbIM MPU H3YUYEHUU AUCHUIUIMHBI «VHHOBAIIMOHHBIC
pelIeHNs B METAIITYPrUuecKOM 000pyJ0BaHUM», OTHOCSATCS:

WCTIOJb30BaHNE TPOOJIEMHBIX METOJOB W3JIOKECHUS Marepuaja ¢ TPUMEHEHHEM
IBPUCTUYECKUX TPUEMOB (CO3TaHKE MPOOIEMHBIX CUTYallUN | JIp.);

a TaKKe CO3JJaHue IIEKTPOHHBIX MPOAYKTOB (TIPE3EHTAIINN ).

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1.OCHOBBI METAILTYpPrHYeCKOTro Ipon3BoicTBa | yueOHuk / B. A. burees, K. H. Brnoum,
B. M. KomnokomsIies [u np.] ; mox obmiei penaknueir B. M. KomokomneiieBa. — 2-¢ u3j., CTep.
—Camnxkrtllerep6ypr : Jlawp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Texcr
SIIEKTPOHHBIN Il Jlaub: 3IIEKTPOHHO-ONOIHOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/129223 (nata ob6pamienusi: 02.04.2021). — Pexxum nocrtyma: uis
aBTOPU3. MOJIb30BATEIEH.

2. Comnnes, 1O. I1. CnenuanbHble MaTepualibl B MarmmHOCTpoeHuu | yueOnuk / 1O, I1.
Comnnes, E. U. [psxun, B. 0. [Munpaitnen. — 2-e uzn., ucnp. u pomn. — Cankr-IlerepOypr :
Jlanp, 2019. — 664 c. — ISBN 978-5-8114-3921-8. — Tekcr : anextponnsid // Jlanp :
aNIeKTpoHHOOMOIMoTeuHas cucrema. — URL:  https://e.lanbook.com/book/118630 (mara
obpamenus: 02.04.2020). — Pexxum gocrtymna: uist aBTOPU3. MOJIb30BATEICH.

3. HanomaTepuaibl 1 HAHOTEXHOJIOTHH | yueOHuK tst By30B / E. U. [psixumn, C. A.



Bonorkanuna, A. II. Ilerkoma, O. FO. I'anszynenko ; mon pemakuuert E. U. Ilpsxuna. —
CankrllerepOypr : Jlanb, 2020. — 372 c. — ISBN 978-5-8114-5373-3. — TekcT : 31eKTpOHHBIN
/I Jlanp : snexkrponHo-OmOnmoreuynas cuctema. — URL: https://e.lanbook.com/book/149303
(mara obparmenusi: 06.10.2020). — Pexum qocTyma: Uit aBTOPH3. OJIb30BATEICH.

4 Mopo3zoBa, M.I'. CoBpeMeHHbIE TPOOJIEMBbI METALIYPrUH, MAIIMHOCTPOCHHUS |
Matepranoodpadotku: yueonoe nocodue / M.I'. Mopososa, M.I'. Haymosa, 1.1. backipoB.—
Mocka:MHUCHUC, 2018.—52¢.—ISBN978-5-906953-41-4.—TekcT:30eKkTpoHHbINH//JIaHb:
aJIeKTpoHHO-Onbmoreunascucrema.—URL:https://e.lanbook.com/reader/book/115285/#1 (nata
obparmenus:30.03.2020).—Pexum goctyna: ajis aBTOpHU3. MOJIb30BATENICH

0) lono/iHUTEeIbHAS JTUTEpaTypa:

1.Cepos, I'.B. Ilpomeccel monyueHus ¥ oOpabOOTKH MaTEpHAJIOB: TEOPHS U PacCUEThI
METAJLTYpPrHYECKHX MPOLIECCOB U cucTeM : yueOHoe nmocodue / I'.B. CepoB. — Mocksa : MUCHC,
2017. — 118 c¢. — ISBN 978-5-906847-76-1. — Tekct : onekrpoHHbii [/
DNEeKTPOHHOOUOTMOTEHAS cucTemMa «Jlaub) : [caiiT]. — URL:
https://e.lanbook.com/book/105289.

2. Xapurtonos, B. A. [Ipou3BOACTBO METU3HBIX H3EIHI, UCTOPUS PA3BUTHS : yueOHOE
noco6ue / B. A. Xapuronos, U. I'. lllyoun ; MI'TVY, kadp. MuMT. - Maraurtoropck, 2010. - 91 c. :
WIL. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=330.pdf&show=dcatalogues/1/1071
809/330.pdf&view=true (nara oopamienus: 25.09.2020). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIN.
- ImeeTcs mevaTHbIi aHANIOT.

3.Pynckoii, A. Y. Teopust 1 TEXHOJIOTHSI IPOKATHOTO MPOM3BOICTBA | yueOHoe mocobue /
A. U. Pynckoii, B. A. JlyneB. — 3-e usna., crep. — Cankr-IlerepOypr : Jlans, 2020. — 528 ¢c. —
ISBN 978-5-8114-4958-3. — Tekct : anekrponnsiid // Jlanb : 31eKTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/129221 (nata oopamienus: 18.01.2021). — Pexxum
JocTymna: JJig aBTOPHU3. MOJIb30BaTeNeil.

4.OCHOBBI TPUPOIOTIONIL30BAHIS U SHEpropecypcochepexenus : yueoHoe mocooue / B.B.
Henucos, U.A. JlenncoBa, T.U. [posoBo3zoBa, A.Il. Mockanenko ; mona penakuueir B.B.
HenncoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlamp, 2019. — 408 c. — ISBN
978-5-8114-3962-1. — Tekcr : aneKTpoHHBIH // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL:https://e.lanbook.com/book/113632

5.Aunpocerko M.B. OcCHOBBI yIlpaBiieHUS METAUTyPrHYeCKUMHM MallMHaMu |
obopynoBanueM [DnekTpoHHbIipecypc]: yueonoemnocooue / M.B. Aunpocenko, O.A. dunarosa;-
Maruuroropck: MI'TY, 2016. — 1 snekrpon. Ont .muck (CD-ROM). — Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130
388/2578.pdf&view=true.-3arn.cakpana.

6.'opbatrox  C.M., KameneBA.B., I'myxoBJLM. KoHcTpyupoBanue MamuH u
000pyIOBaHUSI ~ METAUTyprMYecKUX Mpou3BOACTB. B  2xTomax [DnekTpoHHBIHpecypc]:
yueOHuk.—13narensctBo «JlaHb» DnexTpoHHO-OMOMHOTeuHasicucrema, 2008. Pexxumpoctymna:
http://e.lanbook.com/books/element.php?pll_id=2077&login-failed=1.- 3arn.cokpana.

B) MeTonuyeckue ykazaHus:

l.IlemmypoBa, H. I'. Knaccuduxaruss kak MeToJl MOMCKA TEXHUYECKOIO PEIICHHS.
Pacuer naBieHus Mmeramuia Ha WHCTpyMeHT B mporieccax OMJ] : yue6Hoe mocobume / H.
I".Illemmyposa, C.A. JleBanmoBckuit, M. M. JlordppaxmanoBa ; MITY, [kad. OMJ]. -
MarnuTtoropck, 2011. - 61 C.: HII, CXEMBl, TalII., HOMOTD. -
URL:https://magtu.informsystema.ru/uploader/fileUpload?
name=487.pdf&show=dcatalogues/1/1087803/487.pdf&view=true (mara oOparieHus:
25.09.2020). - MakpooObeKT. - TEKCT : AIIEKTPOHHBIN. - IMeeTCs redyaTHbIid aHAJIOT.

r) [IporpammHoe obecneuenue u UHTepHeT-pecypceb:
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7Z1p CBOOOJTHO 0ECCPOUHO

IIpodeccuonanbabie 6a3bl JAHHBIX U HH()OPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchUIKa

ONEKTPOHHbIE  pecypcbl  OMOIMOTEKH
MI'TY um. I''1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

denepaibHOE rOCyapCTBEHHOE
oromkeTHOE yupexaenue «®enepansubii|URL: http://www1.fips.ru/
MHCTUTYT POMBIIIICHHON

ITouckoBas cucrema Axamemusi Google

(Google Scholar)

Hanuonanpaas

UH(GOPMALMOHHO-aHAINTHYECKAS URL.: https://elibrary.ru/project_risc.asp

cucrtema — Poccuiicknii HHASKC HAYIYHOTO
9 MaTepHa/JIbHO-TEXHHYECKOE o0ecnevyeHne JUCIUILITHHBI (MOAYJIsl)

URL.: https://scholar.google.ru/

MatepuranbHO-TeXHUUYECKOE 00ecriedeHre IMCIUIUIMHBI BKIIOYAET:

MarepuanbHO-TEXHHUECKOE 0OecleueHue AUCIUIUINHBI BKITIOUAET:

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIAa OCHAIIIEHA!

- TEXHUYECKUMH CPEICTBAMU OOYyYEHHs, CIYKalllUMU JUIsl TPEACTaBICHUs Y4eOHOM
uH(popMauu O0JIbLION ayAUTOPUHU:

- MYJIbTUMEIUHHBIMU CpEICTBA XpaHEHUs, Nepefadyd U MpPeJCTaBIeHUS Y4eOHOM
uH(pOopMaLnu;

- CIIeMAIN3UPOBAHHON MEOETIBIO.

2. YueOHast ayAuTOpUs Ui TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIBTAIUH, TEKYIIEro
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTEpHOM TexHukol ¢ nmaketom MS Office, ¢ noaximouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

3. [Tomenienue 1 CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMITbIOTEpHOM TexHukou ¢ nmaketom MS Office, ¢ moaximouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TlomemeHue i XpaHEHUS M MPODUIAKTUYECKOTO OOCIYKUBAHUS Y4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO;

- CTeJIa’kaMu JUIsl XpaHeHus: yueOHOro o00py0BaHus;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTro 000py10BaHMS;

- mkadamMu sl XpaHEHHUs] yueOHO-MEeTOIMYECKON TOKYMEHTAlUY U MaTepHUajIoB






IMPUJIOKEHUE 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

ITo JUCLUTLIINHE «IHHOBaIIMOHHBIE TEXHOJIOTHH B METaJUIypru4eCcKOM
IPOM3BOJICTBENIPEYCMOTPEHA ayJUTOpPHAs M BHEAYJUTOPHAs CaMOCTOATENbHas paborta
oOy4aromuxcs. AyAUTOpHasl caMOCTOsITeNIbHAsE paboTa CTYIEHTOB MpelroyiaraeT ydacTue B
co0eceJOBaHMM HA33JlaHHYI0 TEMY, IIOJrOTOBKE OOOCHOBAHHBIX OTBETOB Ha BOIPOCHI
IpernoaaBaTesis ¥ y4acThe BYCTHOM OIpoce, pa3dop MPaKTUYECKUX TEXHOJIOTHYECKHX BOMPOCOB.
Bonpocs! 1u1s yeTHOrO onpoca:
[Totpebnenue 3HEpTUn B CTPYKTYpE IPEIIPUSITHS.
Bropuunble dHEpreTHUeCcKue pecypChl YEPHOU METAIUTYPIUH.
MeTob1 SHEprocOepeKeHus: B JOMEHHOM IIPOU3BO/ICTBE.
MeTto1b1 3HEprocOepeKeH s B CTAJIEIIIaBUIBHOM IIPOU3BO/ICTBE.
MeTob1 SHEprocOepeKeHUsI TPU HEMPEPHIBHON Pa3IMBKE.
MeTtoibl 3HEprocOepekeHus IpU HarpeBe MeTaljia Mo FOpAYYI0 MPOKATKY.
MeTob1 S5HEprocOepeReHUs IPU TEPMUUYECKON 00paboTKe.
DHeprocOeperaronme TeXHOJIOTHH U 000pyA0BaHNE HHIYKIIMOHHOTO HarpeBa.
MeTos1 sHEprocOepexeHus: Ha npoMmexxyTounoM ponbranre LIICTTIL
O06opynoBanue aJisi SKpaHUpOBaHUE MTpoMexkyTouHoro packara Ha LIICITI.
[IpomexxyTounoe nepemorouHoe ycrporctso Ha LIICITI.
Cmasku npu ropsiueil pokaTke U TpeOOBaHUS K HUM.
Bunbl cma3ok 1715 ropsiueil IpoKaTKHu.
Crioco6b1 1 000pyI0BaHKE JIJIsl HAHECEHUSI CMa30K IPH ropsiueii MpoKaTKe.
CniocoObI MPSIMOTO BOCCTAHOBIICHUS JKeJe3a, XapaKTEPUCTUKA MTPOTYKIIMH U CHIPBS.
TexHonorust u 000pyIOBaHUE ISl POU3BOJICTBA Xkese3a Midrex.
TexHomnorus u o6opyaoBaHue i npousBoacTBa xeneza HYL/Energiron.
ITpon3BOACTBO Kene3a Ha IBUKYIIEHCA KOJIOCHUKOBOW PELIETKE.
[Tpon3BoCTBO *KeJe3a BO BpalaomnXcs TpyOUyaThIxX meyax.
[Tpon3BOACTBO kKene3a B peakTopax KUISIIETO CIIOs.
. Arperatsl FASTMET wu Itmk3.
. XMMHUKO-TEpMUYECKHI CI10cO0 MOTyYEHHS JKesie3a U 000pyI0BaHHUE JIIsl €T0 pealn3aliii.
[Tpouecc Consteel u 00opynoBaHue AJs €T0 peanr3aIim.
. IByXKOpITyCHBIE MEYH.
[ITaxTHBIE 2JIEKTPOCTATEINIABUIILHBIE ITEYH.
Oco0eHHOCTH MPOIIECCOB U 00OPYAOBAHUE Ui  BHEMEYHOW 00pabOTKU CcTamu.
[TponyBKa cTaiay HHEPTHBIM Ta30M B KOBIIE U 00OPYJOBHUE JUISI €€ pealn3aluy.
OO6paboTka cTany CHHTETHYECKUMH LIUTAKaMHu 1 000pYIOBaHUE JJIs €€ peaan3aluu.
. Arperar «11eub-KOBLI.
O6paboTka cTamu BakyyMOM U 000pyI0BaHHUE TSI €€ peaTu3allii.
NMmyibCHO-TMHAMUYECKOE YCTPOMCTBO.
[IpenmyiiecTBa JINTEHHO-TPOKATHBIX arperaTos.
CopToBbI€ TUTEHHO-IIPOKATHBIE arperarshl.
. JIucroBble muTEeHO-TIpOKaTHbIe arperatbl CSP.
. JIucroBele neTeHO-IpOKaTHBIE arperatsl ISP.
. Arperar BC'T ¢ nenrounoit MHJI3.
. BankoBas paznuBKka-nipokaTka 1 000pyJOBaHHUE JUISL €T0 pealn3alnu.
. Jlutetino npokarueiii arperat CBP aiis nmpousBoicTea 6anoxk.
VHHOBaIIMOHHBIE PEIIEHUs U TeHICHIIMN Pa3BUTUS 000PYAOBAaHUS COPTOIPOKATHBIX CTAHOB.
MHHOBallMOHHBIE peIIeHUsT M TEeHJIEHIMH pa3BUTHUS OOOpPYAOBaHUS JIMCTOBBIX CTaHOB
ropsiuei pOKaTKH.
41. lHHOBallMOHHBIE pELIEHUS M TEHACHIMH pPa3BUTUS OOOPYAOBaHHUS JHCTOBBIX CTaHOB
XOJIOTHOW MPOKATKH.
42. TexHonorus ¥ 000pyAOBaHUE «MATKOTO 00KATHs» HEPEPHIBHOIUTHIX 3arOTOBOK

CoNoOA~WNE
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43. Texuonorus u obopymosanue Slit rolling.

44, Muoropy4beBas poKaTKa-paselieHiue 1 000pyA0BaHUE UTY €€ pealn3alnu.

45. TexHosiorust 1 000py10BaHNE OECKOHEUHON IPOKATKU HA CTaHAX XOJIOAHOM NMPOKATKH.

46. Texnosorusi 1 0060opynoBaHHE OECKOHEYHOM MPOKATKM HA HEMPEPBIBHBIX IIHPOKOIOIOCHBIX
CTaHax.

47. Texnosorusi u 060pyn0oBaHNEe OECKOHEUYHOW POKATKH HAa COPTOBBIX CTAaHAX.

48. TexHousiorust 1 000pyI0BaHUE JIs1 YCKOPEHHOI'O OXJIaXIEHUS MIPOKaTa.

BHreaynuropHas camocrosiTenbHas paboTa o0ydarouXcs OCYLIECTBISETCS B BUIEU3YUYEHUS
JUTEpaTyphl, MaTEPUAIOB HHTEPHET-PECYPCOB IO COOTBETCTBYIOUICH TeMme JUISIBBIOOpA
MaTepHaia Ui y4acTHs B COOECeJOBAHUAX U YCTHBIX OMPOCaX.

IIpumepHBbIii IepeYeHb TeM ISl NPAKTHYECKUX padoT:

1. Bropuunsle »sHeprerudeckue pecypcsl (BOP). Meramnyprudyeckoe mnpennpustue Kak
YHEPreTHUYECKasi CHCTEMA.

2. Merto/bl sHEprocOepexeHns Ipu IpoU3BOJCTBE YyT'yHa, CTAIU H €€ pa3JIiBKe.

3. DHeprocOeperaiomye TEXHOJOTHH HarpeBa MeTaljla B KOJOAIAX, METOIWYECKHX H
TepMUYECKUX nevax. ['opsuuii mocan u npsimast mpoKaTkKa.

4. CHWXEHHUE MOTEePh TEIUIa Ha MPOMEKYTOUYHBIX POJIbraHraX MIMPOKOIOJIOCHBIX CTAHOB.

5. D¢ (heKTUBHOCTD UCII0JIb30BaHUSI TEXHOJOTHUECKUX CMa30K IPH ropsiuei MpokaTtke.

6. DHepro- u MeTamocOeperaoHe TEXHOJIOTHH B TPOKATHOM TPOHM3BO/ICTBE.

7. KocBeHHbIE MyTH 5KOHOMHUH MeTaJlla B IPOKATHOM IPOU3BO/ICTBE.

8. IIpomeccsl MpsSIMOTO BOCCTAaHOBIICHHS KeJe3a.

9. OcobeHHOCTH COBPEMEHHOI0 3Tara CTajlelIaBUIIbHOIO IPOU3BO/ICTBA B MUpE.

10. MHHOBaIIMOHHBIEC TEXHOJIOTUU B CTAJCTIIIABIIILHOM IIPOU3BOJICTBE.

11. TexHonoruu BHENEeUYHOU 0OpaOOTKHU CTaJIH.

12. JluTelHO-TIPOKATHBIE arperarsl.

13. VMHHOBaIMOHHBIE PEIIEHUs U TEHIEHIIMH Pa3BUTHS IPOKATHOT'O MMPOU3BOCTBA.

14. Vcmonp30BaHUE Tpolecca «MITKOTO» OOXaTHs IpPH TPOU3BOJCTBE HENPEPHIBHOIUTHIX
cy1100B, OJIIOMOB U 3aTrOTOBOK.

15. MHuoropyuseBas npokarka-pazzaenenue u Slit rolling.

16. Cranbl 6ecCKOHEUHOH MPOKATKH.

17. TexHOJOrMH TEPMOMEXAHUUECKONH 0OpaOOTKHU CTAIH.

KonTtpoabHnas padora Ne 1
Knaccugukarus marepuanos.
Tunsl, XapakTepUCTUKU U 007IaCTU IPUMEHEHUS (DYHKIIMOHATLHO-TPAIMEHTHBIX MaTepHaIIOB.
Mertoab! nonydeHus: pyHKINOHATBHO-TPATUSHTHBIX MaTEPUATIOB.
UMnynbcHBIE AJIEKTPOPU3NYECKHE METOAbl MOJIY4YeHHs] (PYHKUIHMOHAIBHO-TPAAMEHTHBIX
MaTepHaoB.
Tunel, XapakTepUCTUKU U 00J1aCT MPUMEHEHUS HAaHOMATEPHAaJIOB.
MeToap! MoTy4eH!s] HAHOMATEPUAJIOB.
IlepcnexkTUBBI pa3BUTHS IPOU3BOACTBA METAILIOB.
CoBpeMeHHbIE MapKH CTAJIM U KJIACChl Ka4eCTBa IMPpoKaTa JJIsl METAIIMUYECKUX KOHCTPYKIIUN
COBpeMeHHBIe MapKu CTaJil U KJIaCChl KAa4Y€CTBa IIpoKaTa AJId MallIMHOCTPOCHU A
10. CoBpemeHHbBIE MApKH CTAJIM U KJIACCHI Ka4eCTBa MPOKaTa JJIsl XOJIOJHOTO Ae(hOpMUPOBAHUS
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KonTtpoabHnas padora Ne 2
1. TlepcrieKTUBBI TEXHOJIOTHI U 00OPYIOBAaHUS B IPOM3BOACTBE METANTNYECKUXMATEPUATIOB /IS
IPOU3BOICTBA CTAJIH.
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XapakTepUCTUKN HMHHOBALIMOHHBIX TEXHOJIOTMH M O00OpyIOBaHHS B IPOU3BOJICTBE
METAIIIMYECKUX MaTEpUasoB JUIsl IPOU3BOJICTBA CTAJIH.

CriocoObl  IPSMOrO BOCCTaHOBJICHUS JKeJle3a, XapaKTePUCTHKA HPOAYKLIMH M  ChIPbS,
0CO0EHHOCTH 000PYIOBaHHUS.

[Tpon3BOACTBO KeJe3a B IMIAXTHBIX Mevyax (TexHosorus Midrex).

[Tpous3BoacTBO  ’Kejne3a B MEPUOJMYECKH  ACHCTBYIOUIMX  peTopTax  (TE€XHOJOTMS
HYL/Energiron).

ITpou3BOACTBO Keie3a Ha IBMIKYIIECICS KOJIOCHUKOBOM PELIETKE.

[Tpon3BoACTBO Xkese3a BO BpallaoIIuXcs TpyOUyaThIX meyax.

[Tpon3BOACTBO kKene3a B peakTopax KUISIIETO CIIOs.

Arperatel FASTMET u Itmk3.

10. XuMuKO-TepMHUECKUH CITOCOO MOTYUYEeHHUs HKeTe3a.

O 001N DN K W —
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KonTpoabHnasi padora Ne 3

. IlepcnieKTHBBI TEXHOJIOTWI IIPOU3BOICTBA CTAJIH.

. XapaKTepUCTUKN NHHOBALIMOHHBIX METOAOB IIOJIyYE€HUS CTAJIU.
. IIpouecc Consteel.

. JIByXKOpITyCHBIE II€UH.

. IIlaxTHBIE 3J1€KTPOCTATEINIABUIILHBIE [TEYH.

HepeszHe METO/bI BHEIICUHOM O6pa6OTKI/I CTaJIn B KOBIIIC

. IlepenoBsie MeTOIBI 00pabOTKH cTau B arperare «lleus-KoBmm
. IlepenoBble MeTOABI HENTPEPBHIBHOW pa3nuBKu ctanu Ha MHJI3.
. BapuaHTbl 1 ipenMyIecTBa JUTEHHO-TIPOKATHBIX arperaTos.

KonTponbHas padota N4

. [lepcrieKTUBBI TEXHOJIOTMI IPOU3BOACTBA METAILIONPOLYKIUH.

. XapakTeprucTHUKa MHHOBALIMOHHBIX METO/I0B 00pabOTKU MaTepUaos.

. [lepenoBble TEXHOJIOIMH POU3BOICTBA COPTOBOTO MPOKATA.

. IlepenoBbie TEXHOIOTMH IIPOU3BOACTBA 'OPSUYEKATAHOIO JINCTOBOIO IIPOKaTa

. [lepenoBble TEXHOJIOIMH MPOU3BOJICTBA XOJIOAHOKATAHOTO JIMCTOBOIO ITPOKATA.
. IlepenoBbie TEXHOIOIMU METAIUINYECKUX U3IEIUN.

. MeTo1bl NHTEHCUBHOM IJIacTUYECKOH 1ehopMaliny.

. Knnaccudukanus ajiuTHBHBIX TEXHOJIOTHIA.

. Cdepsl npuMeHeHUs «MeTaunueckux» AM — TeXHOIOTHH.

10. Mammunasl 1 000pyIOBaHUE 7S BRIPAIIMBAHUS U3/I€THI U3 MeTasIa.
11. Marepuansl 115l «MeTAINYECKUX» AM — MaluH.



ITPHJIOKEHHUE 2

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUS IPOMEKYTOYHOM aTTeCTAllUH

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPEJACTBA /1JIsl IPOBeAeHU

HpOMe)RyTOqHOﬁ aTTeCTallumn

Kon WNHuKaTOphl 1OCTUXKEHUS
. OneHouHble CpeaCcTBa
MHAMKATOpa KOMIIETEHINH
YK-2 CniocodeH ynpasJsiTb IPOEKTOM Ha BCeX 3TANAX €ro ;KU3HEHHOI0 IHKJIA
YK-2.1 @opMmynupyeT Ha  OCHOBE IlepeyeHb BONPOCOB K 3a4eTy
IIOCTaBJIEHHON npoOiemsl | 1. OcHOBHBIE HOHATUSA MHHOBALMOHHON
IPOCKTHYIO 3aJadyy MU Crocod JESATENIbHOCTH U TEXHOJIOTHH.
ee perreHus uepe3 peanmzanuio | 2. Knaccudukaius MHHOBAIIUAH.
IPOEKTHOI'0 YIpaBJICHUs 3. Crparerusi pa3BUTUSl UYEPHOM MeETAJUIypruu
Poccniickoit denepanun.
4. Crpareruyeckue JOKyMEHTBl B  cdepe
MHHOBAIIMOHHOTO pa3Butus Poccum.
5. IIporpamMma HHHOBAIIMOHHOTO pa3BUTHs PO.
6. PeBOJIrOIIMOHHBINA IIyTh pa3BUTHUS
TEXHOJOTMYECKHUX IIPOLIECCOB u
000pyI0BaHUS.
7. DBOJIOLMOHHBIN yTh pa3BUTHS
TEXHOJOTMYECKHUX IIPOLIECCOB u
000pyI0BaHUs.
8. Knaccudukamus TeXHOIOTHI.
9. Knaccudukanus  METOJOB  WHTESHCHUBHOM
IUTaCTHYECKON Aedopmaru.
10. Knaccudukanus aJIuTHBHBIX TEXHOJIOTHMA,
HCIIOJIb3YEMBIX IIpU 00pabOTKE METAIIIOB.
11. Ilepcnextussl pazButus merogos OM/I.
12. TlepcieKTHBBI pa3BUTHS HMHHOBAIIMOHHBIX
TEXHOJIOTHI 00pabOTKH MaTepHalOB
YK-2.2 Pa3zpa0aTbiBaeT  KOHIIEMIIHUIO IIpakTHyeckoe 3aganue:
IIpOEKTa B pamkax | BelOpate  Marepuanel A NPUMEHEHHS B
0003HaYeHHOMN poOJIeMBI: | 3a1aHHOM 00J1aCTH TTPOM3BOJICTBA U BBINOJIHUTH
dopmynupyer 1enb, 3ajlaud, [ Ux kimaccudukanuio. IIpm sTOM HEoOX0aUMO
00OCHOBBIBAET AaKTYaJbHOCTb, | KCIIOJIb30BATh pa3ianyHbIe HUCTOYHUKU
3HAYUMOCTb, OKu/1aeMble | HH(OpMAaIMK, B TOM YUCIIE HA aHTJIUICKOM SI3BIKE.
pe3yapTaTbl M BO3MOXKHBIE
chepsl UX TPUMEHEHUS
YK-2.3 PazpabaTeiBaet TUTaH IIpakTuyeckoe 3axanue:
pean3alyy MpoeKTa ¢ y4eToM | BRIMoMHUTH TUTepaTypHblii 0030p MO OJHOU U3
BO3MO>KHBIX PHUCKOB | MHHOBAaIlUOHHBIX ~ TEXHOJOTHI  NpPOMU3BOJCTBA
pealM3allud U BO3MOXKHOCTEH | MEpCHEKTUBHBIX  MaTtepuaino.  [IpencraButh
UX YCTpaHEHHus, IUIaHUpYeT [oTdeT. [Ipm 3TOM HEOOXOIMMO HCHOJIB30BATH
HEOOXOIUMBIE PECYPCHI pa3nuyYHble HCTOYHUKA HHPOpMAIMK, B TOM
YHCJIE HA AHIJIMMCKOM SI3BIKE.
YK-2.4 OcyiecTBisieT  MOHUTOPUHI IIpakTnyeckoe 3aganue:
X0lla peanu3alud  IpPOEKTa, [ Pazpaborate  cTpykTypy  MH(GOpMalMOHHON
KOPPEKTUPYET  OTKJIOHEHUS, | I0JCUCTEMEI, a TaKkKe YUETHBIX "
BHOCHT JIOTIOJIHUTENBHBIE | TEXHOJOTHICCKHIX JOKYMEHTOB y4acTka
M3MCHEHHS B IUIaH Peau3aliy | HeIPephIBHOW pA3IUBKU CTadd KaK »JIEMEHTa
NPOCKTA,  YTOYHSCT  30HBI | CUCTEMBI IIPOCIIEKUBAHUS MaTepUaIbHbIX




Kon
HHIKATOpa

HNuaukaropel JOCTUXEHUS
KOMIIETEHIINH

OueHoYHbIE CPEACTBA

OTBETCTBEHHOCTH Y4YaCTHUKOB
MIPOEKTa

IIOTOKOB MCTAJUIYPITHYCCKOIo IPEANpHUATUA U
YKa3aTb HCIIOJIB3YEMbIC I/IH(i)OpMaHI/IOHHBIe
TCXHOJIOI'MH

VYK-2.5

[Ipennaraer mpoueaypbsl U
MEXaHU3Mbl OLIEHKH KauecTBa
poeKTa, HHPPACTPYKTYpHBIE
YCIOBHSL I BHEIPEHUS
Pe3yJIbTaTOB MIPOEKTA

IIpakTHyeckoe 3a1anue:
Oxapakrepu3oBarh HH(PpPaCTPYKTypHBIE YCIOBHS,
HEOOXOAMMBIC JJIsl BHEIAPCHHS PE3YJIbTaTOB
MpOeKTa 1O  HWHHOBAIIMOHHOMY  Pa3BUTHIO
3aJaHHOTO TIpolecca M O00OPYAOBaHUS JJISI €ro
OCYHIECTBJICHHS

IIK-4 Cnocoben onpeacasiTb OPrauHm3allioOHHbIC MEPbI VI BBIIVIABKH CTAJIM B KOHBEPTEPE

[1K-4.1 OneHuBaeT X0 U pe3yibTaThl IlepeueHn BONPOCOB K 3a4eTy
[IPOU3BOJICTBA cranu B| 1. Ilepeunciaute OCHOBHBIE CITOCOOBI YKOHOMHH
KHCJIOPOJTHOM KOHBEpTEpe JHEPrOHOCUTENIei B~ KOHBEPTEPHOM U

JIEKTPOCTANICTUIABUITEHOM TIPOM3BOJICTBE.

2. OxapakTepu3yHTe COCTOSHHE€ U YKaXHTE
HEPCICKTUBBl  KUCJIOPOIHO-KOHBEPTEPHOTO
nporiecca

3. Momudukanuu KUCIOPOIHO-KOHBEPTEPHOTO
npoliecca MPOru3BOCTBA CTAIIH

I1K-4.2 Pemaer  mpodeccuonanbHbie IIpakTH4Yeckoe 3a1aHue
3aJaud 1Mo  IutaHupoBaHMIo | Ha ocHOBaHWUM nmTepaTypHOro 0030pa BBHIOpAThH
NPOM3BOJICTBEHHBIX 33JaHUH M | MOAM(UKAIINIO KHUCIOPOJAHOTO KOHBEpTEpa JUis
KOPPEKTHPOBKE mporiecca | MoMydeHusT CTalld  OMpPEICNICHHOTO MapOYHOTO
BBIIIJIABKU CTAJId B KOHBEPTEPE | cOpTaMeHTa MPH 3aJaHHOH MPOU3BOIUTEIHHOCTH.
¢ obocHoBanueM npuHATHIX | [IpenctaButrs otuer. Ilpu 3TOM HeobXxomumo
TEXHUYCCKUX U | UCITOJIB30BAThH Pa3INIHBIC NCTOYHUKU
TEXHOJIOTHYECKHUX MEp nH(bOpMaIlMH, B TOM YHCJIe HA aHTJIMHCKOM SI3bIKE.

I1K-4.3 KonTpomupyer IIpakTnyeckoe 3aganue:
TEXHOJIOTUIECKUHT nporecc | Paspaborars CTPYKTYPHI JOKYMEHTOB

BBITIJIABKH CTAJIM B KOHBEPTEPC,

MH(}OPMa-IIMOHHOHN CUCTEMBI JJIS IPOCIIEKUBAHUS

BeJICHUE YYETHOH | MaTepH-albHbIX IOTOKOB B KOHBEPTEPHOM
JOKYMEHTaIUH, MIPOIIECC | MPOM3BOACTBE CTAIM W YKa3aTh HCIIOJIb3yeMbIe
yXoJla U TPOPHIAKTHYECKOTO | ”HPOPMALIMOHHBIE TEXHOJIOTHH
0CMOTpa o0opynoBaHus
KOHBEPTEPOB

IIK-5 Cnocoben ompenejsiTb OpPraHu3alMOHHbIE W TEXHHYECKHE MepPbl MO BHeNE4YHOM

00padoTKe CTAJM B KOBIIIE

[1K-5.1 AHanusupyer X0[ u ITepeyennb BOnpocoB Kk 3a4eTy
pe3ynbpTaThl 00paboTku ctanu | 1. CpaBHUTE TEXHOJOTHM ©  00OpyJIOBaHUE
B CMEHY, NPOBOJUT | BHENMEYHOM  OOpabOTKM  Ha  yCTaHOBKAx
TEXHUYECKYI0  JTUArHOCTHKY | KOMIUIEKCHOM OBOAKH CTaJd M arperarax

000pyI0BaHUS ISl BHETIEYHOM

KOBII-IICYb

00paboTKK MeTaIa 2. IIpuBenuTte KJ1accu(UKaLUIO arperaroB
KOBII-TIEYb TI0 YCIOBUSAM (YHKIIMOHUPOBAHUS
3.CormoctaBbTe crocoObl U 000pyIOBaHUE IS
IPOJYBKU METajljla B KOBLIE
ITK-5.2 Pemaer mnpodeccronanbHbIC IlepeyeHb BONPOCOB K 3a4eTy
3amayn 1o  TuiaHuposanuio | 1. CpaBHuTE YCOBEPIICHCTBOBAHHBIC

IIPOM3BOJICTBEHHBIX 3aJaHUN H
KOPPEKTUPOBKE HPOLIECCOB
BHENEYHOU 00paboTKe CTallu B

TEXHOJIOTHUH JCTra3allui METajljia KOHBepTCpHOﬁ
MJaBKKM TIpH BHEMEYHOW 00paboTke MeTraia
Tra30BbIMU CMECAMU.




Kon

HNuaukaropel JOCTUXEHUS

OueHoYHbIE CPEACTBA

HHAWKATOpa KOMHGTCHHI/Iﬁ
KOBIIC C 000CcHOBaHHEM | 2. YKaXKUTE U O6OCHy1>iT€ IIPUHOMIIBI TEXHOJIOTUHU
IMPUHATBIX TCXHUYCCKUX u IMPpOU3BOJICTBA CTAJIU KOHBepTepHOﬁ IIJIaBKH C

TCXHOJIOTHYCCKUX MCP

pEerIaMeHTUPOBAaHHBIM COJEPKAHUEM YTIIepo/ia
B Y3KHUX Mpefenax

[1K-5.3

KoHnTtponmpyer
TEXHOJIOTHYECKHE  IPOIECChI
BHETICUHOM 00paboTKu
MeTaia, COCTOSIHHE
TEXHOJIOTUYECKOTO
000pyTI0BaHUs.

[Iepedyens BOIPOCOB K 3a4eTy

1. CpaBHHTE TEXHOJIOTHH BHETICUHOH 00pabOTKH
Ha YCTaHOBKaX KOMIUIEKCHOW JTOBOJKHU CTaH
U arperatax KOBII-TIEYb.

2. [lpuBenute  KJIacCH(HKAIMIO  arperaToB
KOBIHI-TI€Yb MO YCIOBUSAM (YHKIIMOHUPOBAHUS

3. ComocraBpTe cOCOOBI U 00OPYIAOBAaHUE IS
IPOJIYBKH METajljla B KOBIIE

IIK-13 Cnocoden ¢opmupoBathb

NpOrpamMmbl

H IIJIaHBbI HCCICA0OBATCJIBCKHX H

ONBITHO-KOHCTPYKTOPCKHUX paﬁoT Mo COBCPIICHCTBOBAHUIO TEXHOJIOI'UH JTOMECHHOI'0

npouecca

I1K-13.1 PaspabartbiBaet IlepeyeHnb BONpPOCOB K 3a4eTy
JIOKYMEHTALUIO0 mo | 1. OnuimuTe nporecc JOMEHHOTO MPOU3BOJICTBA
BBINOJIHEHUIO U Ha30BHUTE OCHOBHbIE METO/1bI
UCCIIeI0BaTEIbCKIX U SHeprocOepexeHus B HEM.
POEKTHO-KOHCTPYKTOPCKHUX 2. Onummure wu3MeHeHHs O0OOpyIOBaHUS IS
pabot B JIOMEHHOM JIOMEHHOT'O NPOU3BOJCTBA, CIIOCOOCTBYIOIINE
IIPOM3BOJICTBE, orpenenser 3HEProcOepeKEHUI0
COCTaB u HanpasieHue | 3. YKaxure 51 o0ocHyliTe METO/IbI
OTIBITHO-TIPOMBIIIUIEHHBIX SHEeprocoepeKeHUs B JIOMEHHOM
UCTIBITAHHH, corylacyeT MIPOU3BOJICTBE.
IpoLEenypy nyOJIMKanuu
pe3yiIbTaToB pabot B
HAYYHO-TEXHHUYECKUX
U3JJAaHUSX

I1K-13.2 Ananusupyer  MH(MOpPMAIHIO IIpakTnyeckoe 3aganue:
no  HOBOM  TexHuke U |Pa3paborate  cTpykTypy  MHGOPMalMOHHON
TEXHOJIOTUH JIOMEHHOTO | [TOJICUCTEMBI, a TaKxe YUYETHBIX U
IOPOM3BOJICTBA JUISI  OLIEHKM | TEXHOJIOTMYECKHX JOKYMEHTOB JIOMEHHOTO IeXa
NEePCIEKTUBHOCTH M |KaKk  dJJeMEHTa  CHCTEMBl  IPOCIIECKUBAHUSI
HKOHOMHUYECKON MaTepHaJbHBIX MOTOKOB  METaJUTyprH4ecKoro
3¢ (HeKTUBHOCTH OpEeanpusTHs. W yKa3aTh  HCIOJIb3yeMbIe
npeUlaraéMbIX  TEXHHUYECKUX | HH()OPMAaIMOHHBIE TEXHOIOTHU
peLIEeHUI

I1K-13.3 dopmynupyet ITepeyennb BOnpocoB Kk 3a4eTy
KOPPEKTUPYIOLIUE, 1. IlpuBeauTe  KiIaccUPUKAMIO  arperaToB
npeaynpexaaone JIeicTBUs NpsIMOTO  BOCCTaHOBJIGHHMSA  JKele3a 110
10 pe3ysbTaTaM MOHHTOpPWHTA yCIOBHAM (YHKIIMOHHPOBAHUS
CUCTEMEI MeHepkMeHTa [ 2. ComocTaBbTe JOMEHHBIN MPOIECC M CIIOCOOBI
KayecTBa M perijaMeHTUpPYeT MPSIMOTO BOCCTAHOBJICHUS JKelle3a
nporenypy  KOHTPONISL — HUX
BBITTOJIHEHHSI




0) Ilopsiiok mpoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIlUN, IOKA3ATE/N U KPUTEPHH
OLICHMBaHUS

[Tpomexxyrounass arrectauuss mo aucuuiuinHe «HpOpMaLMOHHBIE TEXHOJOTUM B
00paboTKe MaTepraIoBy MPEACTABIACT COOOH MPEACTABICHUE U 3aIIUTY OTYETa, TO3BOJISIOIIETO
OLIEHUTb YPOBEHb  YCBOGHHMsA  OOy4arOIIMMHUCS 3HAHUH U BBIABIAIONIAS  CTENEHb
c(OpPMHPOBAHHOCTH YMEHHI U BIaJICHUI, TPOBOAUTCS B (popMe 3adera.

3ayer MO JAaHHOM AMCLUIUIMHE MPOBOAMUTCS B YCTHOH (hopMe IyTeM 3aIlUThl OTYETa,
OCTaBJICHHOTO U3 3CCE IO BOMPOcaM TeM 1-4 1 KOHTPOJIBHBIX paboT 1Mo TeMam 5-9.

IToxa3aTenu U KPUTEPUH OLCHHBAHUA 3a4eTa:

— Ha OILICHKY «3a4YTeHO»— 00YYaIOLINIiCA IEMOHCTPUPYET BBICOKUI WM CPEIHHUIA YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOEHbBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OTIEepalnsiX, HepeHoce
3HAHWU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OIICHKY «He€ 3a4TeH0» — OOyJarouuiics AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOI0 MaTepHuala, [OMyCKaeT CyLIeCTBEHHbIe OIIMOKM. HE MOXeT I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELLIEHUS POCTHIX 3a/1ad.



