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1. IEJIX OCBOEHUA

Lens ocBoeHUS] AWCHMIUIMHBI — ()OPMHUPOBAHHE Yy CTYINEHTOB LEJIOCTHOTO CHCTEMHOTO IIPEACTAaBICHUS O
COBPEMEHHBIX CHCTEM TEXHOJIOTHH METaIypTHYECKOTO MIPOM3BOACTBA, a TAKXKE 00JIACTH KauyecTBa IMPOU3BOJAVMBIX U
UCTIONB3YEMbIX HOBBIX MarepuayioB. Kpome TOro, IUCHMILIMHA CHOCOOCTBYET ()OPMHPOBAHHMIO Y BBIITYCKHHKOB
CO3HATENbHON OPUEHTAllMM Ha Pa3pabdOoTKy M NPUMEHEHHE PECYpCO- M 3HEProcOeperaromux TEXHOJOTHH B YEPHOH
METaJUTYpTHH.

3aja4u AUCIMIUIMHEL:

1. OBnageHue 3HAHUSAMH B OOJACTH IOCTPOCHUS WHHOBALMOHHBIX CHUCTEM TEXHOJIOTHH METaJLTyprH4ecKOro
MPOU3BOJICTBA HA 0a3e UCIIOJIB30BaHHSI COBPEMEHHBIX MaTEPUaJIOB;

2. OBnazieHye MpueMaMu JHEPro- SKOJOTMYECKOr0 U MaTepPHAIILHOTO aHaln3a KOHKPETHBIX TEXHOJIOTMYECKUX
MPOLIECCOB, HEOOXOIMMBIX JUIS BBIIOJHEHHUS Pa3JINYHBIX WH)KCHEPHBIX U SKOHOMUYECKUX PacyeToB;

3. OBnajgeHust mpueMaMy aHaNIW3a INPOM3BOICTBECHHOW MAESATEIBHOCTH METAITYPIHYECKOTO MPEIIPHSTHS,
MPOTHO3UPOBAHMS JAIBHEHIIEr0 pPa3BHTHA IPOM3BOJCTBA B HANPABICHWM IOBBINICHUS MPOW3BOAUTEIBHOCTH |
KOHKYPEHTOCIIOCOOHOCTH MPOTyKINH.

2. MECTO B CTPYKTYPE OGPA30OBATEJBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.B.

2.1 TpeOGoBaHNs K NpeIBapUTEIbHOI NOATOTOBKE 00y4aloIerocs:

2.1.1 | IlpuknagHas TSpPMOIUHAMUKA U KHHETHKA METAJUTYPrHUECKUX TPOIIECCOB

2.1.2 | OcobenHocTH 00pabOTKHU IIBETHBIX METAJUIOB M CIUIABOB JIaBJICHHEM

2.1.3 | CoBpeMeHHbIE TPOOJIEMBI METALTYPIUU U MaTepUATIOBEICHHS

2.1.4 | MonenupoBaHie TEXHOJOTHYECKUX IPOIIECCOB

2.2 JucuunianHbl (MOAYJIH) M NPAKTHKH, A/ KOTOPBIX OCBOEHUE JAHHOI JHCIMILIMHBI (MOAYJIs1)
He00X0IMMO KaK NpealecTByoniee:

2.2.1 | IlpousBojcTBEeHHAs MPAKTUKA (TPEIIUIIIOMHAsT)

2.2.2 | BbIMOSHEHUE U 3aIUTa BHITYCKHOM KBATU(DUKAIIMOHHON pab0ThI, BKJIFOYAsl MOJTOTOBKY K MPOLIEAYPE 3aIlUThI
U MIPOIIEAYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHW A KOMITETEHITA,
COBMEHIEHHBIE C PE3YJbTATAMHU OBYYEHMUS 1O JUCHUTIJIMHE

YK-1 CnocobeH ocynmecTBIATh KPUTHYECKUA AHAIH3 HOBBIX H CJI0KHBIX HHKEHEPHBIX 00HEKTOB, IPOLIECCOB
H CHCTeM B MEKINCHUIIINHAPHOM KOHTEKCTe, MPOo0JIeMHbIX CHTYalHIl HA OCHOBE CHCTEMHOTI'0 MO/IX0/1a,
BHIOpATh M MPUMEHHUTH Han0oJIee MOAXOASIINE H AKTYaJbHbIe METO/IbI M3 CYIIECTBYIOIIUX AHATUTHYECKHUX,
BBIYHCIUTEIbHBIX H IKCIIEPUMEHTATBHBIX METO0B MJIM HOBBIX M HHHOBAIMOHHBIX METO/10B, BLIPA0AThIBATH
CTPaTeruio AeicTBui

3HaTh: VK-1-31 ocnosnvie 06vexmul, npoyeccol u cucmembl MEMALLYPeULeCcKOl NPOMbIULLEHHOCTU

VK-1-32 cywecmeyrowyue anarumuueckue, GblYUCIUMENbHbIE U IKCHEPUMEHMATbHbIE MEMOObL UNU HOBbLE
U UHHOBAYUOHHbBLE MEMOObl

VK-1-33 3 npunyunst cucmemnozo nooxooa

YMeTh: VK-1-V1 cmasums necmanoapmmuule 3a0auu 8 yCio8Usx HeonpeoeieHHOCmU U AbINePHAMUBHBIX PeueHUll
€ UCNONb306AHUEM UHHOBAYUOHHBIX MEMOO008 8 MEMALLYPIUL HA OCHOBE YUPDPOBLIX U CKBOZHBIX
MexHOoNI02Ul

VK-1-Y2 pewwamv necmanoapmuvie 3a0a4u 8 YCA08UAX HEONPEOEIeHHOCMU U AlbMEPHAMUBHBIX PeuleHull
C UCNONIL30BAHUEM COOMBEMCMBYIOUUX IHEP2OPECYPCOCOHePe2aiouux cnocob08 6 MemauLypeuu

Bnagers: | VK-1-BI nagvixamu Kpumuuecko2o aHaiu3a 603MONICHbIX Nymell SHep2opecypcochepedcenus 8
MEMaIypull Ha OCHO8E CUCMEMHO20 N00X00d

VYK-2 Cnoco6eH HHTerpHpPOBATH 3HAHNS M MPUHUMATH PEIIEHHs B CJI0KHBIX CHTYyanuax, GopMyJIupoBaTh
CY’KIeHHsl HA OCHOBE HeloJIHOM WM OrPAHMYeHHOIl MH(OPMANUHU, YIIPABIATH NPOEKTOM HA BCeX ITANAX ero
JKH3HEHHOT0 MKJIA

3HaTh: VK-2-31 - ocHogbl Memo0o6 ananusza Ha 0CHO8e CUCTNEMHO20 NOOX00d NPOOVKYULL, NPOYECCO8 U CUCTEM 8
PAMKAX WUPOKUX MENCOUCYUNTUHAPHBIX 0Oacmell;

VK-2-32 — memo0on02uio nocmanosKku U peueniss HeCmanoapmHule 3a0ayu 8 yCa06UsX
HeONnpeoeieHHOCMU U albMePHAMUBHBIX PeUeHUTi C UCNONb308AHUEM COOMBEMCMEYIOUUX
AHATUMUYECKUX, BLIYUCTUMETbHBIX U IKCREPUMEHINATbHBIX MEMO0008, d MAKICe HOGbIX UHHOBAYUOHHBIX
Memooos

YmeTs: VK-2-V1 - cmasumo u pewiams necmanoapmHule 3a0a4u 8 YCI0GUSIX HEONPeOeLeHHOCHU U
ANbIMEPHATNUBHBIX PelleHUl;
VK-2-V2 - ¢bibupamev memooul 0151 pewienusl, a UMEHHO. AHATUMUYecKue, 8bl4UCTUMebHble U
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IKCNEePUMERMAlbHblE, d MAKIHCEe HOB8ble UHHOBAYUOHHbLE Memoowl.

BHaL[CTI)Z VK-2-B1 — nasvikamu nocmano8Ku munosvlx 3a0ayu IKCnepumernmaibHoco MCC]Z@()O@CZHME, a makosce
cmasums u peuanms HecmaH()apmele 3a0auu ¢ UCNOIL30BAHUECM coomeemcmeyromux aHailumudecKux,
BbIYUCTUMENbHBLX U IKCNEPUMEHMATIbHbIX M€m0606, a makaKe Hoevblx UHHOBAYUOHHBIX Memodos;
VK-2-B2 — nasvikamu npumeHerus anaitumudecKux, 6bI4UCIunelbHblX U IKCnepumenmailbHblx Memooos
npu co6epuLeHCme08aHUsL MEeEMAJIIYPeUHECKUX NPOYECCO6 8 YCIIOBUAX HeonpedeﬂeHHocmu u
albmepHamueHblx pELI/IEHMﬁ.

YK-3 CnocobeH HCHOIB30BATh Pa3jH4YHbIe METOABI ICHOT0 H HEABYCMBICIIEHHOT0 () OPMYJIMPOBAHHS CBOUX
BbIBO/J0OB, 3HAHUI ¥ 000CHOBAHUI1 JJIs1 CIIEUATM3UPOBAHHON U HeCleMAJIM3MPOBAHHOMH AYAUTOPMIl B
HAIHOHAJILHOM H MEKAYHAPOAHOM KOHTEKCTaX, OPraHM30BbIBATh U PYKOBOAUTHL Pa00TON KOMAH/BI,
BbIPA0ATHIBAS KOMAHIHYIO CTPATETHIO [JIsl IOCTUKEHHUS NTOCTABJCHHOM 1eJIH

3HaTh: VK- 3 -31 meroas! popMynupoBaHus CBOUX BBIBOJIOB, 3HAHUI 1 00OCHOBaHUI P 000CHOBAHUH
BHEIPCHUSI IPOTPECCUBHBIX MAaTEpUANIOB U TEXHOIOTUH
YMets: VK- 3 -Y1 opranu3oBbIBaTh 1 pyKOBOJUTH PaOOTOH KOMaH/IbI IO COBEPILIEHCTBOBAHHIO IIPOU3BOJICTBA IIPH

BHCEAPCHUSA MMPOTPECCUBHBIX MATECPUAJTIOB U TEXHOJIOTUI
VK-3-V2 BI)Ipa6aTI)IBaH KOMaHAHYIO CTPATETruto AJIs1 JOCTHKCHU L MOCTaBJICHHOM IIeJI1 Ipyu BHCAPCHUA
MPOTrpEeCCUBHBIX MATCPUATIOB U TEXHOJIOTUM

Brnaners: | YK- 3 -B1 HaBblkamu (OpMyIHpOBaHHS CBOMX BBIBOJOB, 3HAHUH M 0OOCHOBAaHUH NPU 000CHOBAaHUU
BHEJIPEHHSI IPOTPECCUBHBIX MATEPUATIOB M TEXHOJIOTHH

YK-6 CnocobeH onpeneisiTh H peaiu30BbIBATh MPUOPUTETHI COOCTBEHHOM /IeSITEILHOCTH U CIIOCOOHI ee
COBEPIICHCTBOBAHNS HA OCHOBE CAMOOIIEHKH, YYACTBOBATH B 00yUeHHH HAa MPOTSIKEeHUH BCeil JKU3HI

3HaTh: VK-6-31 nanpasnenus cosepuiencmeosanis cO6CMEEHHOU 0esimeabHOCMU Hd OCHO8e CaAMOOYEHKU

YMmeTh: VK-6-V1 nposoodums camooyenxy cobcmeenHoil desmenbHoCmu
VK-6-Y2 onpedename u peanuzosvisams npuopumenmvi cOOCMEEHHOU 0essmelbHOCIU
VK-6-V3 V yuacmeosamv 6 00yuenuu Ha npomsdiCceHuy 8cell Hcu3Hu

Bnamers: | VK-6-BI nagvixamu camooyenku u nOCMAano8KU RPUOPUMemos coOCmeeHHOU 0esameibHOCU
VK-6-B2 nasvikamu 8b100pa npuopumenos coOCmeeHHol 0essmeabHOCmu
VK-6-B3 nasvikamu Henpepvléno2o oOyuenust

IK-1 AHaau3 M COBepIIEHCTBOBAHHE METAJLUIYPrUYeCKHX MPOLECCOB

3HaTh: [1K-1.1-31 - ocHOBHBIE TOIXOMBI, IPUMEHSIEMbIE I IEPBUYHOTO aHAIN3a JTAHHBIX TEXHHUECKON
JOKYMEHTAIMH1, XapaKTEePU3yOLIHe COOTI0JICHNE TEXHOIOTHUECKHX PErJIaMEHTOB, MPABHII SKCILTyaTalluH
U TEXHUYECKOTO 00CITy)KMBaHHs 000PYIOBaHHsI 3JIETPOCTANICIIABWIBHBIX MIeYel U CTAHOB ropsiueit
IIPOKATKH Nepe]] MPUHIATHEM PEeIIeHUH 0 KOPPEKTUPOBKE MpoIlecca MOATOTOBKY MIMXTHI K MJIaBKE B
AJIEKTpOIIeYax M PEXKUMOB J1e()OPMUPOBAHUSI IPU MPOKATKE

YMers: IMK-1.1-Y1 — noruyeckn 000CHOBAHHO HHTEPIIPETUPOBATH HA OCHOBE JIAHHBIX CUCTEMHOT'0 aHAJIM3a TIPH
BBIOOpE MEPCTIEKTUBHBIX MAaTePHAJIOB IS IIPOLIECCOB U M3/ACTHN TOITy4aeMbIX B
JIEKTPOCTAICTUIABMIIBHBIX IIeXax 1 nexax OM/I, rapaHTUPYIONIUX MOBBIIIEHUE YPOBHS
9KCIITyaTal[HOHHBIX CBOWCTB M O€30IACHOCTH /I OKPYXKAIOIIEH cpe/bl;

I1K-3.1-Y2 — Ha OCHOBE CErMEHTHOTO aHaJHN3a BBIBISATH OOBEKTHI ISl yIYUIICHHUS B METAJUTYpI Uy,
OILIEHMBATh PUCKH M ONPENEISATh MEPhI IO 00eCTIeYeHHI0 0e30I1aCHOCTH TEXHOJIOTHUECKHUX IPOIIECCOB

Bnagers: | I1K-1.1-B1 — HaBBIKaMU IPaKTHYECKON peaTn3alliil BHOCHMBIX KOPPEKTHPOBOK B TEXHOJIOTUICCKUE
MIPOLIECCHI, CBSI3aHHBIE C MOJYYESHHEM MPOAYKIMH HA PA3IMYHBIX CTAUAX METAUIYPIrHIECKOTO IIUKJIA.

IIK-2 Omnpexaenenne cepsl NpEMeHEeHUs Pe3yJILTATOB HAYYHO-HCCIEI0BATEIHCKHX H ONBITHO-
KOHCTPYKTOPCKHUX padoT

3HaTh: ITK-1.1-31 - ocHOBHBIE TIOJXObI, HCTIOIB3YyEMbIE JIJISl IEPBUYHOTO aHAIM3A U MOCIEAYIONIEro
ompeneneHus chep MPUMEHUMOCTH PE3yJIbTaTOB HAYYHO-HCCIEI0BATENIECKUX U OIBITHO-
KOHCTPYKTOPCKHX padoT

YMmeTs: ITIK-1.1-Y1 — norndecku 000CHOBAHHO OTPEJIENATH HA OCHOBE JIAaHHBIX CUCTEMHOTO aHalu3a chepy
IIPUMEHNMOCTH PE3yIbTaTOB HAYYHO-HUCCIIE0BATEILCKUX U OMBITHO-KOHCTPYKTOPCKHUX padoT;
ITK-1.1-Y2 — Ha OCHOBE CErMEHTHOTO aHalln3a OIIEHUBATh PUCKHU U ONPEEISITh MEPHI MO0 00ECTICYEHUIO
0€30MMaCHOCTH IPUMEHEHHS PE3YJIHTATOB HAYYHO-UCCIICIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKHUX paboT

Bnagers: | IIK-1.1-B1 — HaBBIKaMU PaKTHYECKOT'O IPUMEHEHUS Pe3yIbTaTOB HAYIHO-UCCIIEIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX paboT B pa3IMuHBIX COCTABIISIONINX COBPEMEHHON CUCTEMBI TEXHOJIOTUI
METaJLUIypru4ecKoro Ipou3BoACTBa




4. CTPYKTYPA U COAEP KXAHUE

HOPMAaTHUBOB IO
Y)KECTOUCHUIO TPEOOBaHHUN
K 9KOJIOTHYECKOMU
0e30IMaCHOCTH.

3. Junamuka npou3BOJCTBA
IPOLYKIUM YEPHOU
MeTtarypruei Poccuu.
Koadpdrmnent
HCIIOJIb30BaHUS

Kon |HammeHoBaHMe pa3fiesioB KosmmaectBo Jlureparypa u IIpume-
BaHATHSA TeM /BUJI 3aHATHSA/ Cemecrp 4acoB Kommereuuu | 3J1eKTpOHHLIC YyaHHe
pecypcsbl
Pa3gen 1. CoBpemeHHbIE
TeHJeHIUU Pa3BUTHSA
YEepPHOM MeTAJIYPIruH.
1.1 [Ipenmer u 3amaun 3 2 VYK-1-31 JI.1.1
JTVCIUTUTAHBL YK-1-32 J.1.2
CoBpeMeHHbIEC TeHICHIHH VK-1-32 JI.1.4
pa3BUTHUSA YEPHOU YK-2-31 J1.2.2
MeTaJUTyprHH. YK-2-32 J1.2.5
DHEPreTUYecKuil u YK-2-V1
CBIpbeBOH (akTop B YK-2-V2
Pa3sBUTUH NPOTPECCUBHBIX YK-6-31
TEXHOJIOTHH B YepHOI YK-6-32
mertamtyprud /Jlex / VK-6-V1
1.2 CyIrHoCTh 1 3HAaUeHHE 3 2 YVK-1-V1 J.1.1
pecypcocOepekeHus B YK-1-V2 J.1.2
COBPEMEHHBIX YCIOBUSIX VK-2-V1 J.1.4
Mp/ YK-2-V2 J.2.2
YK-2-B1 J1.2.5
YK-2-B2 J1.3.2
YK-6-31
YK-6-32
YK-6-Y1
YK-6-B1
YK-6-B2
1.3 CamocrosTensHOe 3 4 VK-1-V1 J.1.1
uzydeHue 1-ro Mmomyns YK-1-V2 J.1.2
BonpocoB Paznena 1: VYK-2-31 JI.1.4
1. Mecro uépHoit YK-2-32 JI.2.2
METaJTyprui B MUPOBOM U VK-2-V1 JL.2.5
HapOJHOM XO3sICTBeE. YK-2-V2
2. OCHOBHBIE TTOKa3aTeNN YK-2-B2
paboThI YepHO YK-6-31
MeTatypruu mupa u PO 3a YK-6-32
HocCIeHue 5 JIeT. YK-6-Y1
3.00m1as xapakTeprucTHKa YK-6-B1
TPaJUIHOHHBIX
TEXHOJIOTHYECKHUX
MpOLIECCOB B YEPHOM
Metamrypruu. /Cp/
14 CamocrosTensHOe 3 3 YK-2-31 J.1.1
W3yYeHHE 2-TO MOIYJIS YK-2-32 J.1.2
BorpocoB Paznena 1: YK-2-V1 J.14
1. CeippeBBIE MaTepUaIBl U YK-2-V2 J.2.2
OHEPrOHOCHUTENN YK-6-31 J1.2.5
UCTIOJIB3YIOTCS B YK-6-32
COBPEMEHHOM 4EPHOI YK-6-V1
METaJTypTHH. YK-6-B1
2. IIpu4uHEl U copepKkaHue YK-6-B2




MIPOU3BOICTBCHHBIX
MortHocrelt 3a 2015-
2019r.r. / Cp/

15 OHepreTUIecKuil u YK-2-31 J.1.1
CBIPBEBOH (PaKTOp B YK-2-32 J.1.2
Pa3BUTHH IPOTPECCUBHBIX YK-2-V1 JI.1.4
TEXHOJIOTHH B YePHOH YK-2-V2 J1.2.5
Mmertamryprud / Jlek / IK-1-31
[K-1-Y1
[K-1-y2
1.6 DHepreTuyecKkue YK-2-31 JL1.1
obcnenosanus / [p./ YK-2-32 J.1.2
YK-2-V1 J.14
YK-2-V2 J1.2.5
IK-1-31 J1.3.2
[K-1-V1
[K-1-¥2
I1K-1-B1
1.7 BropuuHbIe MaTepHuaibHEIC YK-2-V1 J11.1
pecypcst /IIp./ YK-2-Y2 J.1.2
YK-2-B1 .14
YK-2-B2 J1.2.5
IK-1-31 J1.3.2
[K-1-Y1
[K-1-Y2
I1K-1-B1
1.8 CamocrosiTesibHOE YK-2-31 JL1.1
U3y4eHue 3-ro MOayst YK-2-32 JI.1.2
BonpocoB Paznena 1: VK-2-V1 JI.1.4
1. Xapakrepuctuka YK-2-V2 JL.2.5
MIPOU3BOJCTBA NPOLYKLUHU [1K-2-31
Ha BEAYLINX NpeI-TpUATUIX TIK-2-V1
OTpaci. [K-2-Y2
2. Xapaktepuctuka
MOCTAaBOK MPOAYKIINU
BEAYLIHUX MPEITPHATUIX
OTpaciii Ha BHELIHUU
PBIHOK.
3. XapakTepHucTHKa
TIOCTABKH TPOIYKIHH
BEAYIINX MPEITPUATHIX
OTpaciii Ha BHYTPEHHUH
psiHOK / Cp/
1.9 CamocrosTensHOe YK-2-31 J.1.1
u3ydeHue 4-ro Moayst YK-2-V1 J.1.2
BompocoB Paznena 1: YK-2-V2 J.1.4
1. XapakrepucTuka YK-2-B2 J1.2.5
CTPYKTYPHI 3aTpaT J00BIYH I1K-2-31
1 o0orameHus Keae3Hon [K-2-Y1
pyzast B Poccun 3a IK-2-B1

MOCTIETHHUE TOIBI.
2. XapakTepucTuka
CTPYKTYpBI 3aTpaT
MIPOM3BOJICTBA YYT'yHa,
(eppoCIUIaBOB U CTAJH B
Poccuu 3a nocnenHue rofsl.
3. XapakTepucTuka
CTPYKTYpBI 3aTpaT
MPOU3BOJICTBA YyTYHHBIX U
cTanbHBIX TpyO Poccum 3a
MOCTIETHIE TOIBI.
4. XapaKkTepHuCTHKa




W3MEHCHUS YACIbHBIX
3aTpaT CHIPbS, MAaTEPHAIIOB
¥ TEXHOJIOTUYECKOTO
TOIUIHBA Ha [IPOU3BOICTBO
9yTyHa, CTajd ¥ Ipokara /
Cp/

Paszgen 2. Tenpenuuu
Pa3BUTHS TEXHOJIOTHH
NMPOM3BOJICTBA CTAJH

2.1 TenneHuuu pa3BUTUAL YK-3-31 J.1.1
TEXHOJIOTHH MIPOU3BOJICTBA YK-3-32 J.1.2
CTald B KOHBepTEpe U YK-3-33 J.1.3
JCII, CosepieHCTBOBaHHE YK-3-V1 J.1.4
UX KOHCTPYKIHH YK-3-V2 J.1.6
CoBpeMeHHbIE TEeHICHITUU IK-1-31 J1.2.1
pa3BUTHA YePHOH [K-1-V1 J1.2.5
mertamtyprud. / Jlek / IK-1-V2 21-29
2.2 KommekcHoe YK-3-V1 JL1.1
HCIOJIb30BaHUE YK-3-¥2 JI.1.2
MaTepHaJbHBIX PECYPCOB B YK-3-B1 JI.1.3
MeTaJUTypruy Ipu YK-3-B2 J.1.4
npousBoacTee cranu / [1p./ YK-3-B3 J.1.6
IK-1-31 J1.2.1
[K-1-Y1 J1.2.5
[K-1-y2 J1.3.2
I1K-1-B1
2.3 CamocrosiTesibHOE YK-3-31 JL1.1
u3zydeHue 1-ro Momyns YK-3-32 JI.1.2
BonpocoB Paznena 2: VK-3-33 JI.1.3
1. JluHaMuKa H3MCHEHHS VK-3-V1 JL.1.4
IIOJIA JINTOM 3arOTOBKH B VK-3-VY2 JI.1.6
CTPYKTYpE 3aJJaHHOTO B YK-3-B2 J1.2.1
MIPOKAaT U PacxoJl CTajld Ha YK-3-B3 JL.2.5
IIPOU3BOJCTBO T'OTOBOIO I1K-1-31
IIpOKaTta. [IK-1-V2
2.XapakTepucTuka [MK-1-B1
MupoBoro perHka KPC.
3.CtpykTtypa peiaka XKPC B
Poccun: motpebnenue,
UMIIOPT, 3KCHOPT, II€HHI.
4.Crpykrypa pbika XXPC
CTpaH-KOHKYPEHTOB
(Kazaxcran, Kuraii,
YkpanHa) : moTpedieHue,
HUMIIOPT, 3KCIIOPT, 1ieHbl Cp/
24 CamocrosiTesibHOE YK-3-31 J.1.1
H3yUYCHHE 2-TO MOIYJIS YK-3-32 J.1.2
BorpocoB Paznena 2: YK-3-33 J.1.3
1.CtpykTypa pbIHKa YK-3-V1 J.14
YroJBHOTO KOHIIEHTpaTa YK-3-V2 J.1.6
U1 KOKcoBaHus B Poccuu: VK-3-B3 J1.2.1
motpeOIeHue, UMIIOPT, IK-1-31 JL2.5
9KCIIOPT, LEHBI. [K-1-Y1
2.C1tpyKTypa phIHKa [K-1-y2

YTOJIHOT'O KOHIICHTPATa
JUTSL KOKCOBaHUSI CTPaH-
koHKypeHToB (KazaxcraH,
Kwuraii, Ykpauna):
noTpebJieHre, UMITOPT,
DKCITOPT, LEHBI.
3.CtpyKTypa pBIHKa
Mertajuiojioma B Poccuu u




MHUPOBOM PBIHKE:
oTpebJIeHNE, UMITOPT,
9KCIIOPT, ICHBI.
4.OcHOBHBIE TTOKA3aTENN
pecypcocoepKanus
BEIllECTBA, MaTepuaa,
n3nenus, mpoaykiun / Cp/

2.5 MHHOBaMOHHBIE METOIBI VYK-2-31 JI.1.1
KOHTPOJI POLIECCOM YK-2-32 JL.1.2
3aTBepeBaHUs YK-2-V1 J.1.4
HETPEPHIBHOIUTBIX YK-2-V2 J.1.5
3arotoBok / Jlek / YK-3-31 J1.2.1
YK-3-32 J.2.2
YK-3-33 J1.2.5
YK-3-V1 91-29
YK-3-¥2
2.6 DOKOHOMUS MaTepraNo- u YK-2-V1 J.1.1
SHEPTEeTHYECKUX PECYPCOB YK-2-V2 J.1.2
Ha NpeANpUATUIX YEPHOU YK-2-B1 J.1.4
METaJNTypruH: HEMPEPhIBHAS YK-2-B2 JL1.5
pasnuska / I1p./ YK-3-33 J.2.1
YK-3-V1 J.2.2
YK-3-V2 J1.2.5
YK-3-B1 J1.3.2
YK-3-B2
YK-3-B3
2.7 CaMocTosATeNbHOE VK-2-31 J.1.1
U3y4eHue 3-ro MOAyIst YK-2-32 JI.1.2
BompocoB Paznena 2: VK-2-V1 J.1.4
1.OcHOBHBIE MTOKa3aTETU YVK-2-V2 JL1.5
PecypcoéMKOCTH BEIIECTBA, YK-2-B2 J1.2.1
Marepuana, U3aemus, VK-3-31 J1.2.2
MPOAYKIUH YK-3-33 J1.2.5
2.0CHOBHBIC TIOKA3aTeNN YK-3-V1
PECypCOIKOHOMHYHOCTH YK-3-V2
BEIECTBa, MaTepuara, VK-3-B1
U3JICITHUS, TPOAYKIUH.
3.0CHOBHBIE TIOKA3aTeNIN
SHEPreTUIECKOM
3(h(HeKTHUBHOCTH SHEPTO-
moTpeOIIsromeit
MPOIYKIUH?
4.9HeproéMKoCTh
MPOU3BOJICTBA MTPOAYKIIUH,
M KaKoBBI €€ ToKaszarenu /
Cp/
2.8 CamocCTosTeIbHOE YK-2-31 J.1.1
n3y4deHue 4-ro MOIyns YK-2-32 J1.1.2
BorpocoB Paznena 2: YK-2-V1 J.14
1.TexHonoruueckas YK-2-Bl J.1.5
HEPrOEMKOCTH? YK-2-B2 Jd.2.1
2.00mas cxema JJOMEHHOTO YK-3-31 J1.2.2
rpou3BoJcTBa. OCHOBHBIE YK-3-32 JL2.5
TEXHOJIOTUYECKHE YK-3-33
MOKa3aTeNH. YK-3-B2
3.ParnonansHoe VK-3-B3
HCIIOJIb30BAHUE PECYPCOB B
JOMEHHOM KOMILIEKCE.
4 BHeOMEHHBIE TIPOIECCHI
nony4yenus cranu / Cp/
2.9 CaMocCTOSTEIbHOE YK-2-31 J.1.1
U3y4eHHUe 5-T0 MOJyJIs YK-2-V1 J.1.2




BonpocoB Pa3nena 2: YK-2-V2 JI.1.4
1. KoHBepTOpHBIN TPOLIECC VYK-2-B2 J.1.5
ITPOU3BOJICTBA CTAJIH. YK-3-31 J.2.1
Pammonansaoe YK-3-32 J1.2.2
HCTIOIB30BaHUE PECYPCOB. YK-3-V1 J1.2.5
2.]lmHaMMKa TIPOU3BOJICTBA VYK-3-VY2
3JIEKTPOCTAIN B MUPE. YK-3-B2
3.XapaxrepucTuka YK-3-B3
pacuMpeHus cCopTaMeHTa
QJIEKTPOCTANM U IS ee
MIPOM3BO/ICTBA.
4.0cobenHoctu paboThI
JICII na
METaTYPTHIECKIX
npeanpustusax tunos / Cp/
2.10 IToaroToBKa K KOHTPOIBHOI YK-2-31 JI.1.1
paboTe B paMKax TEKyIIETO YK-2-V2 J.1.2
KOHTPOJIS YCIIEBaeMOCTH YK-3-33 J.1.3
(KouTpomsHas padora Ne 1 VK-3-34 J1.2.1
o paznenam 1 u 2) /Cp/ YK-6-31 J.2.2
YK-6-Y1 J1.2.5
Paznen 3. CoBmeneHHbIE
MeTaJLIyprudecKue
TEXHOJIOTHH
3.1 CoBMellCHHbIE TEX- YK-2-31 J.1.1
HOJIOTUHU B YK-2-V2 J.1.2
TEXHOJIOTUYECKOW CUCTEME YK-3-33 J.1.4
«Crans-IIpokar — VK-3-V1 J.2.1
MeTannonpogyKuus». VYK-3-V2 J1.2.2
JMunoBanun. [1K-2-31 J1.2.5
Knaccudukarms TIK-2-V1 213-515
nHHOBauwmil. / Jlex / [IK-2-Y2
3.2 JluteitHo-TIpOKaTHEIC YK-3-31 J.1.1
momayu / Jlex / VK-3-32 J.1.2
YK-3-33 .14
IK-2-31 J.2.1
J1.2.2
J1.2.5
913-915
3.3 CoBMellEHHBIE TEX- YK-3-31 JI.1.1
HOJIOTUH TEPMUYECKOI YK-3-32 J.1.2
006paboTku u npokarku [ YK-3-V1 JI.1.4
Jlex / ITK-2-31 J.2.1
[K-2-Y2 J.2.2
J1.2.5
913-915
34 DKOHOMUS MaTePUAIO- U YK-3-V1 J.1.1,
SHEPTETUUECKHUX PECYPCOB YK-3-V2 J.1.2
Ha MPEIIPUATHIX YePHOU YK-3-Bl J.1.4
METaJIIypIuy: IPOKAaTHOE YK-3-B2 J.2.1
npousBoacteo / [Ip./ YK-3-B3 J1.2.2
[K-2-Y1 J1.2.5
[K-2-y2 J.3.2
I1K-2-B1
3.5 OKOHOMUS MaTepuano- u YK-3-31 J.1.1
JHEPreTUYECKUX PECYPCOB YK-3-32 JL1.2
Ha NPEeANPUITHIX YEPHOU YK-3-33 .14
MeTtayuryprun: Tepmudeckas YK-3-V1 JI1.2.1




00paboTKa U HOBBIC YK-3-V2 J1.2.2
matepuaist / IIp./ VYK-3-B3 J.2.5
[1K-2-31 J1.3.2
[K-2-V1
[1K-2-¥2
I1K-2-B1
3.6 CamocrosiTensHOe 4 YK-3-31 JL1.1
nu3ydeHne 1-ro Mmomyns YK-3-32 J.1.2
BonpocoB Pa3nena 3: YK-3-33 J.1.4
1. Koncrpykuuu JICIT n YK-3-V1 J.2.1
TEXHOJIOTUY BBIIJIABKU YK-3-V2 J.2.2
MOJTYTIPOAYKTA. YK-3-B3 JL.2.5.
2. IlonmynenpepsiBHASA U ITK-2-31
HEIpepbIBHAS 3arpy3Ka [K-2-Y1
muxTel B JICII. TIK-2-V2
3. [Togorpes [1K-2-B1
METAITHIECKOTO JIOMA,
MIEYH NTOCTOSTHHOTO TOKA.
Texnomorus CONARC.
IlyTn noBeiIeHUS
npousBogutensHocT JICII.
4.TloBbiienue TpebOBaHHUN
K KQueCTBY CTaJIH.
OcCHOBHBIE CIIOCOOBI 1
TEXHOJIOTUHU BHETIEUHOM
o6pabotku ctamu / Cp/
3.7 CamocrosTensHOe 4 YK-3-31 J.1.1
U3Yy4YEHHE 2-TO MOAYIIS YK-3-32 JI.1.2
BonpocoB Paznena 3: YK-3-33 JI.1.4
1.ITpumeneHne YK-3-B1 J.2.1
HENPEPBIBHON PA3JIMBKU YK-3-B2 J1.2.2
CTany " e€ MPeuMyIIeCTBa. YK-3-B3 J.2.5
2. Tunst MHJI3. Ba3zoBsie ITK-2-31
napameTpsl. OnpeneneHue IK-2-Y2
napaMeTpoB Pa3MBKU Ha
MHJI3. ITyTH cHIXEeHUs
dHEpro3aTpar.
3.Kaxkwue arperatbl
MHTEHCHBHOTO 00XaTHs
TIPUTOJTHBI JUIS TIPSIMOTO
COBMEIIEHHUS C COPTOBBIMHU
panuansaeiMu MHJI3?
4 TlpeumymecTBa U
HEJIOCTATK!
METaJUTYPrU4eCKUX MUHH-
3aBogoB/ Cp/
3.8 CamocrosiTesibHOE 4 YK-3-31 J.1.1
W3yYCHHE 3-TO MOIYJIS YK-3-32 J.1.2
BorpocoB Paznena 3: YK-3-33 J.14
1.1lenecoobpa3HOCTh YK-3-V1 J.2.1
COBMEIIECHHUS NIEPENIETIOB U VK-3-B1 J1.2.2
orepanuii B o0mIei cxeme VK-3-B2 J1.2.5
METaJLIIypru4ecKoro VIIK-2-31
MIPOU3BOJICTBA. TIK-2-Y2
2.CoBpeMeHHas CTPYKTypa IIK-2-B1

CTaHa rops4en TUCTOBOM
npokatku. Pacuér
3HEPro€MKOCTHU IpU
JIMCTOBOM IPOKATKE
3.DHeprernyeckas
3¢ (HEeKTHBHOCTH CTAHOB C
ropsiyeil MpoKaTKy JINCTOB C
MEYHBIMU MOTAJIKAMU.
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4.Pacuér sHeproémkocTu
COPTOBOM U MTPOBOJIOYHON
nipokatku / Cp/

Paszgen 4. HoBble
MaTepHasbl

4.1 VHHOBaIIMOHHOE pa3BUTHE 2 YK-3-31 JI.1.1
METaJUTypTHH HOBBIX YK-3-32 J.1.2
Mmarepuanos / Jlek / VK-3-33 JI.1.4
VK-3-V1 J.15
VYK-3-Bl1 J1.1.6
YK-3-B2 JL.1.7
IIK-2-31 JI1.2.3
IK-2-Y1 J1.2.4
TIK-2-V2 JIL.2.5
210-3512
4.2 MHHOBAIMOHHBIE TTOIXOIBI 1 VYK-3-31 JI.1.1
K YIIPaBIICHUIO KA9E€CTBOM YK-3-32 J.1.2
TOHKOJIUCTOBOM CTaIM JIJIst VK-3-33 J.14
ABTOMOOHMIICCTPOCHUS VK-3-V1 J.1.5
JIutee ToHKHX mosoc / JIex/ VK-3-Bl J.1.6
VK-3-B2 J.1.7
I1K-2-31 JI1.2.3
IIK-2-Y1 J1.2.4
IIK-2-Y2 JIL.2.5
210-512
4.3 HHOBaIIMOHHEBIE ACIIEKTHI 2 VYK-3-31 JI.1.1
HACCIEIOBaHUI YK-3-32 J1.1.2
MarucTepCKUX AUCCepTaLui VK-3-33 JI.1.4
[Tp./ VK-3-V1 JL1.5
VK-3-Bl1 JL1.6
VK-3-B2 J.1.7
ITK-2-31 JI1.2.3
IK-2-Y1 .24
IIK-2-Y2 J1.2.5
J1.3.2
4.4 WM HHOBAIIHOHHEIE ACTIEKTHI 1 VK-3-31 JL1.1
HACCIEI0OBAHUI YK-3-32 J1.1.2
MarucTepCcKUX AUcCcepTanui YK-3-33 JI.1.4
[Tp./ VK-3-V1 JL1.5
VK-3-B1 JL1.6
YK-3-B2 J.1.7
IK-2-Y1 JI1.2.3
IIK-2-Y2 .24
IIK-2-B1 J1.2.5
J1.3.2
4.5 CaMocTosTENBHOE 4 VK-3-31 JL1.1
uzydenue 1-ro Momyss YK-3-32 J.1.2
BonpocoB Paznena 4: YK-3-33 J.1.4
1. DHepronorpedicHIe YK-3-V1 JL1.5
Pa3IUYHBIX CUCTEM YK-3-B1 J.1.6
KaimopoB. Bribop YK-3-B2 J.1.7
palMOHAIBHON 3ar0OTOBKU J1.2.3
JUISL COPTOBOM MPOKATKH J1.2.4
2.01eHKa JONOJHUTEILHEIX J1.2.5

OHCPTCTUYCCKUX 3aTpaT IJIst
OpraHu3anuu NIMpoxKo
COPTAMEHTHOTO
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ObIcTpOoIIEepeHaIaXXMBAEMOTO
MIPOU3BO/ICTBA.
3.ManoToHHaKHbIE
METaJITyprH9eCKUe
MPOU3BOJICTBA M UX
COIIOCTABJICHHUE IO
PecypCOEMKOCTH.
4.JluteiiHO-IpOKATHbIE
KOMILIEKCHI KaK arperaTsl
sKoHOMUH pecypcos / Cp/

4.6 CaMocTosTeEHOE 4 YK-3-31 J.1.1
U3y4eHue 2-ro MOAyns YK-3-32 J.1.2
BonpocoB Pa3nena 4: YK-3-33 J.1.4
1.Bo3MoKHOCTH YK-3-V1 J.1.5
WCIIONb30BaHUS TEIIa YK-3-B1 J.1.6
TUTABWJIBHBIX U JINTEHHBIX VK-3-B2 J.1.7
TIePeIeTIOB ISl IPOBEICHHS TIK-2-V1 J1.2.3
ropstaeii 0opaboTku [K-2-Y2 J.2.4
METAJIJIOB JABJIEHUEM. [1K-2-B1 J1.2.5
2.DKOHOMHUS PECYPCOB,
00yCIOBIICHHAS
ABTOMATHYCCKUM
yIpaBJICHUEM
MIPOU3BOJICTBOM.
3. HazoBure Buasl
TIPOAYKIIUH U
OXapaKTepHU3yHTe PHIHKU
HOBBIX MaTepHal,
MIPOU3BOTUMEIX B
METaJUTypTHH.
4.CoBpeMeHHa
KiaccupuKaIus
aBTOMOOWJIBHBIX CTaJIeH.
5.Kpurepun oneHKu
KayecTBa META/UIONPOKAaTa
C PeryJIupyeMbIM COMep-
YKAHUEM HEMETAJUTMICCKUX
BKJTFOUEHUH.
6. KauecTBo 1 obOmactu
MIPUMEHEHUS JINCTOBOM
CTaJi, TOJYYCHHOM
METOJIOM pa3JINBKH
npoxkatku / Cp/
4.7 [ToaroToBKa K KOHTPOJIHLHOM 4 VK-2-32 JI.1.1
paboTe B paMKax TEKYIIETo YK-2-V1 J.1.2
KOHTPOJISl yCIIEBAEMOCTH YK-3-31 J.1.5
(KontpounbsHas padota Ne 2 YK-3-32 J.1.6
o pazaenam 3 u 4) /Cp/ YK-3-V1 J.1.7
YK-6-32 J.1,8
YK-6-V1 J1.2.3
2.4
J.2.5
4.8 PazpaboTka paznena 4 YK-2-V1 J.3.1
JIOMAIIHETO 3a/1aHMs YK-2-V2
«Pacuyer ykpynHeHHOTO YK-2-B1
SHEPreTHIECKOro OamaHca YK-2-B2
3¢ GEKTHBHOCTH YK-6-V1
MIPOU3BOJICTBA COPTOBOM YK-6-B1
nepeeTbHON 3aTOTOBKH TI0 YK-6-B2
Kiaccuaeckoi cxeme» / Cp/ IIK-1-V1
IK-1-Y2
I1K-1-Bl
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[K-2-Y1
IK-2-Y2
I1K-2-B1

4.9 IToaroroBska, HalMMCaHUE U 3 4 VK-2-V1 JI.1.1

3ammra pedeparos / Cp/ YK-2-V2 J.1.2

YK-2-B1 J.1.3

YK-2-B2 JI.14

YK-6-V1 JL1.5

YK-6-B1 J.1.6

YK-6-B2 J.1.7

[K-1-Y1 J.2.1

[K-1-y2 J.2.2

I1K-1-B1 J.2.3

[K-2-Y1 J.2.4

[1K-2-¥2 J.2.5

I1K-2-B1 J1.3.1

4.10 PazpaboTka paznena 3 4 YK-2-V1 J1.3.1
JIOMAIIIHETO 3a/JaHus YK-2-V2
«PacueTr yKpynmHEHHOT O YK-2-B1
SHEepPreTHIecKoro OanaHca YK-2-B2
3¢ hexTHBHOCTH VK-6-VY1
MIPOU3BOJICTBA COPTOBOM YK-6-B1
nepeenbHON 3ar0TOBKU 1O VK-6-B2
WHHOBALIMOHHON cxeme» / TIK-1-V1
Cp/ [K-1-y2
IK-1-B1
[K-2-Y1
[K-2-y2
I1K-2-B1

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpochl sl caMOCTOSITeIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLeHKOil)

OK3aMeH (3aueT ¢ OLIEHKOW) He IPeAYCMOTpEH.

5.2. IlepeyeHb padoT, BHINOJHAEMbIX N0 AUCHUILIMHE (MOAYJI0, TpakTuKe, HUP)

IIpu n3yueHny OMCHUILTUHBI IPEAYCMOTPEHO BBIIOIHEHNUE:!
- KOHTPOJIbHBIX padoT:
1. Boripocs! UIs1 NOATOTOBKM K KOHTPOJILHBLIM padoTam:
Pazgena Nel u Ne2 (YK-1-31, YK-1-32, YK-33, YK-1-¥1, YK-1-¥2, YK-1-B1, YK-2-31, YK-2-¥2, YK-3-
33, YK-3-34, YK-3-V1, YK-6-31, YK-6-32, YK-6-¥Y3, YK-6-Y4)
1.Mcroprdeckre MpearoCchUTKA COBPEMEHHOTO COCTOSHUS METaJLTypriudeckoro komrmiekca crpan CHI'.
2.0HepreTudeckuii hakTop B pa3BUTUH NPOTPECCUBHBIX TEXHOJIOIUIH B YEPHOU METAJLUTypPTHH.
3.Pazsurue konctpykunu J{CIT 1 TeXHOIOTHH BBITUIABKH ITOJIYIIPOIYKTa B TPAJANUIMOHHBIX MeYax.
4. Kouconmuaanus 1 yKpyITHeHHE IPOU3BOIHUTENEH CTaIH B MUPE.
5.ChIpbeBoii (akTOp B Pa3sBUTHH IPOTPECCHBHBIX TEXHOIOTHH B USPHOW METAJUTypPIHH.
6.Pa3surue konctpykuuu JCII 1 TEXHOJIOIMU BBIIUIABKU MOJYNPOIYKTa: HENPEPhIBHASI U MOJyHEIPEepbIBHASL
3arpys3Ka IIUXTHL.
7.IIpobneMsl yBeIMYEHNE JTOTH IEKTPOCTANICIIIaBIIIBHOTO IPOM3BO/ICTBA B OOIIEMIPOBOM IIPOU3BOICTBE.
8.Tennmennuu pa3utusi TexHonoruu npomssojacta cramu B JICII: copra-ment snekrpocrany; IlluxTa mis
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MPOU3BOJICTBA 3JIEKTPOCTAIIH.

9.Paspurne koucTpykuuu JJCIT u TexHomornu BoiuiaBky moaynpoaykra: JICII mocTosTHHOTO TOKa.
10.BHemoMeHHOE MOTy4eHHe JKelle3a: TeHACHIUH 1 epcleKTHBEL. CliaHIeBast peBOIOLHS.
11.0cobennoctu padots! JJCII Ha MeTaITyprudecKuX IPEANPUATHAX PA3IHIHBIX THIIOB.
12 Ilytu noBeimenns npousBoxutenbaoct JCII. Ypasnenue miaBKoit.

Pa3nen Ne3 u Ned (VK-1-31, YK-1-32, YK-33, VYK-1-V1, YK-1-¥2, YK-1-B1, YK-2-32, YK-2-V1, YK-3- 31,

YK-3-32, YK-3-Y1, YK-6-33, YK-6-34, YK-6-Y1, YK-6-Y2)
1.CoBpeMEHHOE COCTOSTHHE Pa3BUTHS IPOIECCOB HEMPEPHIBHOMN Pa3IUBKH.
2. Ilousarne 00 MHHOBAIIUAX.
3.OCHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX KaTHOPOBOYHBIX TPYIIIL.
4 IlpuMeHeHne CUCTEMBI HEIPEPBIBHOTO OMPEENCHUS XapaKTEPUCTHK CJIOS IIITAKO0Opa3yIomeil cMecH.
5.0OCHOBHBIE XapaKTEPUCTUKH TEXHOJIIOTHHN OECKOHEYHOU pa3muBKU-TIpokaTk ECR®
6.lepexThI HeMPEPHIBHOIMUTHIX CIUTKOB: MOP(OIOTHYECKHe MPU3HAKHU AedeKTa.
7.CermeHTanus ppIHKA OTPEOHOCTH B MHHOBAIIMOHHBIX TEXHOJIOTHAX U MaTepHanax.
8. [IpuHIMIBI pa3paboTKK HOBBIX MATEPHAIIOB HA OCHOBE YEPHBIX U IIBETHBIX METAILIOB.
9. KoMIo3uTHBIE MaTepUabl.
10.Kiraccudukanus HaHOMaTEePHAaJIOB.
11.CoBpeMeHHBIE TEXHOJIOTHN YEPHOI U IIBETHOW METAJUTYPTHH JJISI HOBBIX MaTepHAIIOB.
12. Dmepro- m pecypcocOeperaromue ITPOU3BOJACTBA KAYECTBEHHOIO IPOKAaTa C MHHUMH3HPOBAHHBIMH
TEXHOJIOTUYECKIMH [UKIAMH.
13. AHanu3 AEHCTBYIOIIMX NPOMBIIIJICHHBIX YCTAHOBOK ITPOM3BOACTBA JINCTA IYTEM BAJIKOBOW PAa3IIMBKH-
MIPOKATKH.
14. Knaccugukarus aBTOMOOMIBHBIX CTaled HOBOTO MTOKOJICHHS.

- nomammnero 3aganusa (YK-1-31, YK-1-32, YK-33, YK-1-V¥1, YK-1-¥2, YK-1-B1, YK-2-¥1, YK-2-¥2, YK-2-B1,
VK-2-B2, VK-2-V1, VK-2-¥2, YK-2-B1, YK-2-B2, VK-6-Y1, YK-6- V2, VK-6-¥3, YK-6-V4, VK-6-B1, YK-6-B2, , YK-6-B3,
YK-6-B4, YK-9-Y1, YK-9-B1, YK-9-B2, IK-1-V1, IK-1-¥2, TIK-1-B1, IK-2-V1, IIK-2-¥2, TIK-2-B1).

CocTourt U3 ABYX YacTel:

a) pedepaTa Ha onpeaesIeHHYIO TeMy (BAPUATHBHO).

Temsr pedeparos:

1. Pecypco-, sHeprocOepexeHne 1 HOBble MaTepHallbl — IIaBHBIA KPUTEPUH COBPEMEHHOT'O OOIIECTRA.

2. TexHosorHM pecypco- 1 3HeprocOepeKeHns B METAITyprHYeCKOM KOMIUIEKCe CTpaH EBpombl.

3. TexHosoruu pecypco- u 3HeprocoepekeHus B Metautyprudeckom komruiekce CLIA.

4, BBICOKOTEXHONOTHYHBIE peCypco- U 3Heprocoeperaromue MeTaUIypruyecKiue TEXHOJOTHH U MaTepHanbl B
npomslieHHocTy Snonun u FOxuo# Kopen

5. BEBICOKOTEXHONOTHYHBIE pPEeCypco- M 3Heprocoeperaromue MeTaUTyprHyecKie TEXHOJOTHH U MaTepHaibl B
npoMeinuieHHocTH Kuras.

6. BBICOKOTEXHOIOTHYHBIE pecypco- M 3HeprocOeperaronye MeTaulypruieckue TeXHOJIOTHH W MaTepHaibl B
npoMbinuieHHocTH Maaun u bpazunmmn.

7. Bynymee npsiMoro BocCTaHOBIIEHHS Kee3a.

8. CpaBHEeHUS pa3IMYHBIX THIIOB KaTaIN3aTOPOB M KaMIlaHuii TpyO pedopme-pa.

9. Muposas cratuctuka MIDREX..

10. I'BX: coBepIieHCTBOBaHNE Ka4eCTBA U MUPOBBIE pa3paOOTKH.

11. Iyt MozepHU3auu yCTaHOBOK IPSMOI0 IOJIy4YeHUs kene3a B TexHosoruu MIDREX.

12. [ToBbimenue 3¢ dexTuBHOCTH pabOThl JOMEHHBIX Tedel ¢ ucroib3oBanuem [V T.

13. DHepreTudeckoe Oyyiee BHIMIABKHA CTaNH .

14. [oBsImenue 3¢ (heKTUBHOCTH PabOTHl CTAJEIIABUIIBHBIX arperaTos.

15. OHEepProTexHOJOTHYECKUE aCIIEKThI HEMIPEPBIBHON pasznuBKy ctanu Ha MHII3.

16. HoBble orueynopHslie MaTepHabl JIs1 HEIPEPHIBHON Pa3IUBKH CTAJIH.

17. VYrpapiieHne Ka4eCcTBOM METAJIONPOIYKIUHU Ha coBpeMeHHbIx MHJI3.

18. DHepreruueckue acnektsl nHTerpaund MHJI3 u npokaTHoro crana.

19. IoBbleHNe KadecTBa METALUIONPOAYKIUN U CHUXKEHHE JHEPro€MKOCTU IPH IMPOU3BOACTBE  COPTOBOIO
IpoKaTa ¢ MUHUMAaIIbHBIMU JIOIyCKaMHU MO pa3Mepam.

20. Pecypco— u  3HEpro€MKoCTs MOJIYYEHHS TOHKHX ITOJIOC W3 YEPHBIX METAJI-JIOB Ha 3aBOJAaX C IMPUMEHEHUEM
BaJIKOBBIX KPHCTAJUIM3aTOPOB.

21, OHeprocbeperaromye TEXHOIOTHH HarpeBa B I1e9ax MPOKATHBIX IIEXO0B.

22, OHEeproéMKOCTh XOJIOTHOHN JINCTOBOH MPOKATKH U ITyTH MOBBIIICHHUS Ka4eCTBa aBTOMOOMIIBHOTO JINCTA

23. OHepro-, MaTepHaATOTEXHOJIOTHYECKOE CPAaBHEHHE HHHOBAIMOHHBIX IPOKATHBIX arperaroB IPOW3BOICTBA
JIICTOBBIX BUIOB IIPOKATA.

24, TyromnaBkue MaTepHaibl B METAJLTYPTUH .

25. CrutaBbl ¢ 0COOBIMH TEIUIOBBIMHU M YITPYTUMH CBOMCTBaMHU.
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26. Hanomatepuansl: MeToas! uccienoBaHusi. CpaBHEHHME TEXHOJIOTMYMX CXEM IONYy4YEeHUsS HAHOCTPYKTYpHI B
METANIMIECKUX MaTepHaax.
0) pacueTHOIi ToMalIHell padoThI:
3anaya. [IponsBecTr cpaBHEHHE HA OCHOBE YKPYITHEHHOT'O 3HEPTETHIECKOro 6a
-maica 3((PEKTUBHOCTH MNPOM3BOJICTBA COPTOBOM MEpENENBHON 3arOTOBKM IO JBYM TEXHOJOTHMYECKUM CXEMaM:
KJIacCHYecKasi 1 MHHOBAI[MOHHAS (IIPEIaraeTcs CTyICHTOM)
Cxema Nel- Knacecnyeckas cxema
JloMeHHBII IeX — MapTeHOBCKUU LIEX —
a) — omomunr — H3C— coproBoii craH (
JUIL COPTOBOTO IIPOKATa);
0) — cysIOMHr — JMCTOBOM CTaH (IS IUCTOBOT'O IPOKATa).

Cxema Ne2- IHHOBanMoOHHas cxeMa (Ipefyiaraercsi CTyleHTOM)
BapuanTsl 3agaHuii coriacHo Tabnuiie (BapHaTHBHO).

5.3. OnleHoYHbIE MATEPHAJIbI, HCIOJIb3YyeMble JIsl JK3aMeHa (onucanue OMJIeToB, TECTOB M T.I1.)

DK3aMeH He IpeIyCMOTpPEH.

5.4. MeToaMKa OLIEHKH OCBOEHHUSI NTUCHMILIMHBI (MoayJisi, npakTtuku. HUP)

B cemectpe 3 mo kxypcy mpenycMoTper 3aueT. [IpocTaHoBKa 3a4eTa BHIOTHAETCSI HA OCHOBE PEe3yIbTaTOB TEKYyIIEH

aTTeCTallMi B TCYCHUEC CEMECTpa 3.

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi qureparypa

6.1.1 OcHoBHas nuTEpPaTYpa

Oobo3naue ABTOpBI, 3arnaBue bubauoreka HU3narenncTB
HHe COCTABUTEJIH 0, IO
J1.1 E.H. CmupHOB, IIporpeccuBnbie HTb CTU HUTY MUCUC, Crapsrif
B.A. Cxuisip. TEXHOJIOTHH U Ocxkon : CTU
MaTrepHalsbl B YEPHOU HUTY
METaJIIypIuH : Kypc MUCUC,
JIEKIUH. 2018.
112 B.A. Cxsp, W HHOBalMOHHBIE U HTb CTU HUTY MUCHUC Crapsrif
E.H. CmupHOB. | pecypcocOeperaromiu Ockon : CTU
€ TEXHOJIOTHH : HUTY
yueOHOe rmocobue MUCHUC,
2017.
J1.3 A.I'.IllanmumoB, HNuanoBanmonHoe HTB CTU HUTY MUCHUC M.:
A.E. CemuH, pasBuTue Merannyprus
A.T'. T'ankun, 3JIEKTPOCTAJICIIABUIL nart, 2014.
K.JIL. KocsIpes. BHOT'O TIPOM3BOJICTBA
1.4 A . Pynckoit HanotexHnosoruu B OnexTpoHHas OMOIHOTeYHas CUCTEMa CaHkT-
MeTaJUTypruu «YHuusepcuterckas oudnuorexka» ONLINE | IlerepOypr :
URL: Hayxka, 2007
http://biblioclub.ru/index.php?page=book&id=
362993
J1.5 AA. CrernanbHbIe CTalu OnexTpoHHas OMOIHOTeYHas CUCTeMa Kpacnospcek :
Kosanega, Y CINIaBbI: yuyeOHOE «YuupepcuteTckas oubnmorekay ONLINE | COVY, 2016.
E.C. nocobue URL:
Jlonatuna, http://biblioclub.ru/index.php?page=book&id=
B.W. AnukuHa, 497714
T.P.
I'nnpmaHmMHa
JI1.6 B.A. VbsHOB, OrueynopHsle, DJeKkTpoHHast OMOJIMOTeYHAsI CHCTEMA Mocksa ;
M.A. Jlapus, TEIIOM30JISIIIMOHHBIC «YHuBepcuterckas oudnmuoreka» ONLINE Boiorga :
B.H. T'ymun U CTPOUTEIIBHBIE URL: Wndpa-
MaTepuabl I http://biblioclub.ru/index.php?page=book&id=| Hmxenepus,
meveii: yueOHOe 564327 2019
nocobue
J1.7 HT. OCHOBBI TEXHOJIOTHH DJeKkTpoHHast OMOJIMOTeYHAsI CHCTEMA Voukap-Ona
Kpamenunuuk HOPOLIKOBOI «YHuBepcurerckas ondmroreka» ONLINE (MITY,
oBa, C.A. METAJULypIHH : URL: 2016.
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Annbexos,

yaeOHoe Tmocodue

http://biblioclub.ru/index.php?page=book&id=

I'.I1. ®errcoB 459486
6.1.2 lonoJIHUTEIbHAS JIUTEPATYpa
O6o3Haue ABTOpBI, 3ariaaBue buoanoreka H3partebeTBO,
HHe COCTABHUTEJIH roa
J2.1 J.A. JlroaxuH, CoBpeMeHHas HTB CTU HUTY MUCUC M. :
B.B.Kucunenko TEXHOJIOTHS TenmoTexXHuK,
MTPOU3BOJICTBA CTAIIN 2007.
J12.2 A H. Mertamryprudeckue HTB CTU HUTY MUCHUC JloHerk :
CMUpHOB, MHWHH-3aBOJIBI HOP/I-
B.M. I[IPECC, 2005
Cagonos, JI.B.
Hopoxosga,
A.JO. Hynpyn
J123 C.A. Hukymun, | MatepuanoBeneHue. HTb CTU HUTY MUCHUC M.:
B.IO. CrieranpHbIe CTAIA Usnarenscku
Typununa 1 CIUIaBHI : yueOHOE W oM
mocooue MUCHUC,
2014
J24 0.C.Komapos, | MarepuaioBeicHHE B DneKkTpoHHas OMOIHOTEUHAS CUCTEMA MuHCK :
J1.O®. MAaIIMHOCTPOEHUH : «YHuBepcurerckas oudnroreka» ONLINE Briumiimas
Keprxenrena, y4eOHHUK URL: mkosna, 2009
I'.T. MakaeBa http://biblioclub.ru/index.php?page=book&
id=144216
J25 @.M. Hockos, HcTopus Hayku o DJeKkTpoHHast OMOJIMOTeYHAsI CHCTEMA Kpacnospcek :
O.A. MaTepuanax u «YHuBepcurerckas oudnroreka» ONLINE CoYy, 2016
Macanckuii, TEXHOJIOTHSIX : URL.:
M.M. yuebHOe mocobue http://biblioclub.ru/index.php?page=book&
ManymikuHa 1 id=497206
ap.
6.1.3 MeToauueckne MaTepUaIbl
Oobo3naue ABTOpBI, 3arnaBue bubauoreka HU3narenancTBo,
HHE COCTABHTEJIH roj
J3.1 E.H. CmupHoOB, IIporpeccuBHbIE HTb CTU HUTY MUCHUC Crapsrif
B.A. Cxsp. TEXHOJIOTHH U Ocxkon : CTU
MaTepHalbl B YEPHOU HUTY
METaJLUIypruu : MUCHUC,
METOIUYECKHE 2018.
yKa3aHus 110
BBIITOJIHECHUIO
JIOMAIITHETO 3aJIaHusl
J13.2 E.H. CmupHoOB, IIporpeccuBHbIE HTb CTU HUTY MUCHUC Crapbrif
B.A. Cxsp. TEXHOJIOTHH U Ocxkon : CTU
MaTepHalbl B YEpPHOU HUTY
METaJlypruu: MUCHUC,
METOIMYECKHE 2018.
YKa3aHus Ui
NPaKTHYECKUX
3aHATUH 110 KypCy
6.2. IlepeueHnb pecypcoB MHGPOPMALUOHHO-TeIeKOMMYHUKALMOHHOM ceTH «AHTepHET
21 3D-Busyanuzarus komiuiekca [II'BXK-3.
https://www.youtube.com/watch?time_continue=56&v=WgJWhKqil2Y &feature=emb_logo
22 TIpousBoacTBo ropsiuedprkerupoBannoro xenesa (I'bX) https://www.youtube.com/watch?v=1w4nCH-
QjBU
23 IIpon3BOACTBO METATUTYPTHYECKOTO KOKCA.
https://www.youtube.com/watch?time_continue=21&v=Kkjsy6-SP3tw&feature=emb_logo
24 [Tpon3BoACTBO KeNEe30pyAHOTO KOHIIEHTpATa.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
25 IIpou3BOACTBO OKATHIMIEH.
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https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E & feature=emb_logo

D6 Jomennas neus. https://www.youtube.com/watch?v=Pw0jPG6hHXA

37 TexHoMOrMYEeCKUii UKII IPOU3BOJICTBA YyT'yYHa,CTaIM M IIpoKarTa
https://www.youtube.com/watch?v=JEik9Mgs5Jk

28 KonseprepHoe mpomsBoacTso cran https://www.youtube.com/watch?v=ZXvAKYGKnR0O

29 TexHONOTHS CTaNeTIaBIIIFHOTO IPOM3BOACTBA / KOHBEPTEPHOE IMPOU3BOICTBO
https://www.youtube.com/watch?v=nTzYi4vtBOU

210 IIponzBoacTBO PO IIIBEHEIX TPYO, IIpon3BoACcTBO X0M0gHOACPOPMUPOBAHHEIX TPYO
https://www.youtube.com/watch?v=h2anNoeZW9M

911 IIponsBosacTBO MOBHBIX TPYO https://www.youtube.com/watch?v=GgGw8J7cdeo

212 IIpon3BoacTBO X0I0AHOIePOPMIPOBAHHBIX TPYO https://www.youtube.com/watch?v=MzB7tbvG6owl

213 IIpou3BoACTBO aMFOMMHHUEBOTO IPOKATA
https://www.youtube.com/watch?v=-05guHtDz7k

D14 IIporecchr mpokaTKu
https://www.youtube.com/watch?v=F6K5S_cLrl1l

215 TexHOTOTHS MPOKATHOTO MTPOU3BOJICTBA / IPOM3BOJICTBO PEIHCOB
https://www.youtube.com/watch?v=hmmY_UH-ESA
6.3. IlepeyeHb MPOrpaMMHOr0 o0ecrevYeHus!

1 MS Windows

12 MS Office

I13 Kaspersky Endpoint Security ans 6usneca.

6.4. IlepeyeHp HHGOPMALMOHHBIX CIPABOYHBIX CUCTEM H MPOecCHOHAJIBbHBIX 023 TaHHBIX

[onHOTEeKCTOBBIE POCCHIICKUE HAYyYHBIC XKYPHAJIBI H CTAThU:

ni — Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/

n?2 — IlonHOTEKCTOBBIE /IeNOBBIE MyOIUKAUK HH()OPMAreHTCTB U PECChI MO 53 0Tpacisam
https://polpred.com/news
WHoctpanubie 6a3b1 qanubix (nocryn ¢ IP angpecos MUCHUC):

ns — aHanmuTH4eckas 6a3a (nuaekchl uTupoBanus) Web of Science https://apps.webofknowledge.com

n4 — aHanmuTHYecKas 6a3a (MHACKCHI HUTHPOBaHuUs) Scopus https:// www.scopus.com/

us — Haykomerpuueckas cucrema InCites https://apps.webofknowledge.com

6 — Hay4HbIe )KypHalbl u3narenscTa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME

7.1

AyauTopusi o011ero Ha3HayeHus (JIEKIUOHHOTO THIIA WJIH /ISl POBeJeHNs MPAKTHYECKUX 3aHITHIL).
IlepeyeHs 0cHOBHOTO 000pYyIOBaHMUS, YIEOHO-HATIIATHBIX TOCOOHI:

KOMIUIEKT y4eOHO# Mebenu Ha 25 mocaouHbIX MECT,

moHo0Os0k MSI AE2210 HR,

npoexTop Juisi npeseHTanuii Epson EB-485W.

7.2

[Homewenne 1Jisi CAMOCTOATEIBHOM PadOTHI 00YUYAIOIMXCS .

Aynutopus Ne 306

JlaGopaTopusi MoaeJMPOBAHMA METAJIYPrUH4ecKUX NMPOLEecCOB U HH(POPMALMOHHBIX
TeXHOJI0T Uil

[lepeueHb OCHOBHOTO 000PYIOBaHUS, YI€OHO-HATIISTHBIX TOCOOMIA:

KOMIUIEKT y4eOHO# Mebenu Ha 25 mocaouHbIX MECT,

pabouas cranmus Core 13-4130 - 4 mir.,

pabouyas cranius HP Z420 - 8 .,

npoekTtop 1 npeseHtanuii Acer X1111 DLP Projector QSV 1032.

B nomeniernn s caMOCTOSITEIbHOM paboThI 00YJAIOIIIXCS IMEeTCs MOAKIII0YeHHe K ceTH «VHTepHeT» U
JIOCTYII B 3JICKTPOHHYO0 HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEJly OpraHU3allnu.

8. METOAUYECKHUE YKA3ZAHUWSA JJI OBYYAIOIIUXCA 110 U3YYEHUTIO JUCITUITJIMHBI

MOAYJIA, MPAKTUKH, HUP)

Jst ycnemHoro ocBoeHust 1ucuuIuinabl «IIporpeccuBHbIE TEXHOJIOTHU U MATEPUAJIbI B YEPHOIl MeTAJLTyPrum»

o0yuJaromemMycst He00X0JUMO:

1. Tlocemars Bce BUABI 3aHIATHH.

2. CBOEBpPEMEHHO 3apETUCTPUPOBATHCS Ha PEKOMECHIOBAHHBIC JJICKTPOHHBIC PECYPCHI.

3. TIpu BO3HUKHOBEHHUH JIIOOBIX BOIPOCOB IO COACPIKAHHUIO Kypca U OpraHu3aliui paboThl CBOCBPEMEHHO
obparmarthecs K mpernojaBaTelto (B 4achkl OYHBIX KOHCYIIbTalui, uepe3 MS Teams wim LMS Canvas (mpukaz HUTY
«MUCHC» Ne 3870.8. ot 05.06.2018 1. «O npumenennu B yueoHoM niporiecce DMOCy»)
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4. OTueThl MO MPAKTHYSCKUM padoTaM pEeKOMEHIYETCs BBIIONHATH ¢ ucnonb3oBanueMm MS Office, nomyckaercs
BBITIOJTHATH B PYKOIIICHOM BHJIE.
5.  AKTHBHO paboTaTh C HAYYHBIMHU 0a3amu B ceTy MHTEepHET.
KauecTBeHHOE OCBOCHNE TUCIIMIIMHBI BO3MOYKHO TOJIBKO IPH CHCTEMAaTHIECKOH CaMOCTOSATENNFHON paboTe, 9To
MOJEPKUBAETCS] CUCTEMOM TEKYLIEH aTTeCTally.
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