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1. IEJIX OCBOEHUA

Lens ocBoeHUS AWCIMIUIMHBI — (OPMHUPOBAHHE Yy CTYIECHTOB LEJOCTHOTO CHCTEMHOTO IIPEACTAaBICHUS O
COBPEMEHHBIX CHCTEM TEXHOJIOTHH METaIypTHYECKOTO MIPOM3BOACTBA, a TAKXKE 00JIACTH KauyecTBa IMPOU3BOJAVMBIX U
UCTIONB3YEMbIX HOBBIX MarepuanoB. Kpome TOro, AMCHUIUIMHA CHOCOOCTBYET (OPMHUPOBAHHMIO Y BBITYCKHHUKOB
CO3HATENBbHON OPHEHTallMM Ha Pa3pabOTKy M NMPHUMEHEHHE PECypco- M 3HEProcOeperaromux TEXHOJOTHH B 4EPHOM
METaJUTYpTHH.

3aja4u AUCIMIUIMHEL:

1. OBnageHue 3HAHUSAMH B OOJACTH IOCTPOCHUS WHHOBALMOHHBIX CHUCTEM TEXHOJIOTHH METaJLTyprH4ecKOro
MPOU3BOJICTBA HA 0a3e MUCIIOJIB30BaHHSI COBPEMEHHBIX MaTepUalIOB;

2. OBnazieHye MpueMaMu JHEPro- SKOJOTMYECKOr0 U MaTepPHAIILHOTO aHaln3a KOHKPETHBIX TEXHOJIOTMYECKUX
MPOLIECCOB, HEOOXOIUMBIX JUISI BHIIOJHEHHUS Pa3JINYHBIX WHKCHEPHBIX U SKOHOMUYECKHUX PacyeToB;

3. OsnageHust mpueMaMy  aHaNIW3a TNPOU3BOICTBCHHOW MAEATEIBHOCTH METAIyPIHYECKOTO HPEANpHUSTHS,
MPOTHO3UPOBAaHMA JAJBHEHIIEr0 pPa3BUTHA IIPOM3BOJCTBA B HANPABICHWM IOBBIIICHUS MMPOHW3BOIUTEIBHOCTH H
KOHKYPEHTOCIIOCOOHOCTH MPOTyKINH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOU NTPOI'PAMMBI

Iuxi (pazmen) OIT: | b1.B.

2.1 TpeGoBaHusl K NpeIBAPHUTEIbHOM MOATOTOBKE 00YYAIOIIErOCs:

2.1.1 | IlpukyiagHas TEPMOAMHAMIKA U KMHETHKA METAJUTypPTHUECKHX MIPOLECCOB

2.1.2 COBpCMeHHHe TCHACHIMH PA3BUTHS DJICKTPOCTAJICIIJIIABUJIIBHOI'O MPOMU3BOJACTBA B Poccun n MHUpC

2.1.3 | CoBpemeHHBIC IPOOIEMBI METALTYPIHH U MaTSPHUATIOBEICHUS

2.1.4 | MopenupoBaHUE TEXHOJOTHUECKUX MPOIIECCOB

2.2 Jucuuniaunel (MOAYJIHM) M NPAKTHKH, AJIS1 KOTOPBIX 0CBOEHUE JaHHOM M CUMIIJIMHBI (MOAYJIs1)
He00X0IMMO KaK NpealecTByoniee:

2.2.1 | IlpousBojcTBEeHHAs MPAKTUKA (TPEIIUIIIOMHAsT)

2.2.2 | BbIMOSHEHUE U 3aIUTa BHITYCKHOM KBAIU(DUKAIIMOHHON paOOThI, BKJIFOYAsl MOJTOTOBKY K MPOLIEAYPE 3aIUThI
U TPOLIEAYPY 3aLTUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMITETEHIIA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHUS 11O JUCIIIJIMHE

YK-1 Cnoco0eH ocymecTBIATh KPUTHYECKHUI AaHAJIN3 HOBBIX U CJIOKHBIX HHKEHEPHBIX 00bEKTOB, MPOLECCOB
M CHCTEM B MEKIUCIUIIUHAPHOM KOHTEKCTE, MPO0JeMHBIX CUTYal[Hil HA 0CHOBE CHCTEMHOI0 MOIX0/1a,
BbIOPATh M NPUMEHUTH HauboJiee MOAXOAsINIUE U AKTYAJIbHbIE METO/IbI U3 CYIIECTBYIOIIUX AHATUTHYECKHX,
BbIYHCJIUTEIbHBIX U IKCIIEPUMEHTAJIBLHBIX METO0B WJIN HOBBIX 1 HHHOBAIIMOHHBIX METO/I0B, BLIPA0ATHIBATH
CTPaTeruio AeicTBui

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

VK-1-32 cywecmeyrowue ananumuueckue, 8bI4UCIUMENbHbIE U IKCHEPUMEHMATbHbIE MEMOObL U HOBbIE
U UHHOBAYUOHHBLE MEMOObI

VK-1-33 3 npunyunel cucmemnozo nooxooa

YMerb: VK-1-V1 cmasumv necmandapmusie 3a0auu 8 ycio8usx HeonpeoereHHOCMu U AbMepHaAmuUGHbIX PeuleHull
€ UCNONBL308AHUEM UHHOBAYUOHHBIX MEMO008 8 MEMALLYPeUU HA OCHO8E YUPPOBbIX U CKEOZHbIX
MexHoN02Ull

VK-1-¥2 pewsamv necmanoapmuvie 3a0a4u 8 YCA08UAX HEONPEOeIeHHOCMU U AlbMEPHAMUBHBIX PeuleHull
C UCNOTb308AHUEM COOMBEMCNEYIOWUX IHep2opecypcochbepecaiouux cnocobos 8 Memaiiypeuu

Bnagers: | VK-1-BI nagvixamu Kpumuuecko2o aHaiu3a 803MON*CHbIX NYMell IHepeopecypcocoepedceHus 8
Memannypauy Ha OCHO8e CUCIEMHO20 NO0X00d

YK-2 CnocofeHn HHTerpupoBaTh 3HAHUS U IPUHUMATh PeLIEHNs] B CJIOKHBIX CHTYalusIX, popmMyJMpoBaTh
CYKAeHHs HA OCHOBe HeNoJIHOM UM OrPaHMYeHHOI MH(OpPMaLUU, YIPABJIATH NPOEKTOM Ha BCeX ITANax ero
JKH3HEHHOT0 IMKJIa

3HaTh: VK-2-31 - ocnogbl Memo0os ananusza Ha 0CHO8e CUCTNEMHO20 NOOX00d NPOOVKYUL, NPOYECCO8 U CUCIEM 6
PAMKAX WUPOKUX MENCOUCYUNTUHAPHBIX 0Dacmel,

VK-2-32 — memooonocuro nocmanosku u peuieHus HeCmanoapmHule 3a0auu 8 YCI08UsIX
HeOnpeoeieHHOCU U AlbMEePHAMUSHBIX PEULEHUTI C UCHOIb308AHUEM COOMBEMCMEYIOUUX
AHATUMUYECKUX, BbIYUCTUMENbHBIX U IKCHEPUMEHINATIbHBIX MEMO0008, d MAKICe HOBbIX UHHOBAYUOHHBIX
Memooos

YMmeTs: VK-2-V1 - cmasumo u pewiams necmanoapmHule 3a0a4i 8 YCI08USIX HEONPeOeleHHOCU U
AbMEPHAMUBHBIX PEUeHUlL;
VK-2-Y2 - svibupamv memoovl 015 peuteHus, a UMEHHO: AHATUMu4ecKue, ebl4uciumenvHole u
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IKCNEePUMERMAlbHblE, d MAKIHCEe HOB8ble UHHOBAYUOHHbLE Memoowl.

BHaZ[CTbZ VK-2-B1 — nasvikamu nocmano8Ku munosvlx 3a0ayu IKCnepumernmaibHoco MCC‘]Z@()O@CZHME, a makosce
cmasums u peuianto HecmaHbapmele 3a0aylt ¢ UCHOIb308AHUEM coomeemcmeyrouux aHaiumu4ecKux,
BbIUUCTUMENbHBIX U IKCNEPUMEHMATIbHBLX Memodoe‘, a makatce Hoeblx UHHOBAYUOHHbBIX Memoc)oe;
VK-2-B2 — nasvikamu NPUMEHEHUS AHATUMUYECKUX, BbIYUCTUMENIbHBIX U IKCNEPUMEHMATbHbIX Memoooes
npu CO6EPUUEHCMBOBARUSL MEeMAITYPSUUECKUX NPOYECCO8 6 YCIIOBUAX Heonpedeﬂennocmu u
aﬂbmepnamueHblxpemeHuﬁ.

YK-3 Crnoco6eH ncnob30BaTh pa3jnyHble METOIbI SICHOTO H HEIBYCMBICJIEHHOT0 ()OPMYJIHPOBAHMS CBOMX
BbIBO/J0OB, 3HAHUI M1 000CHOBAaHMUI1 JIfl CIIELUAJIM3UPOBAHHON U HeCcleMAJIM3MPOBAHHOM ayMTOPUIi B
HALMOHAIBHOM M MEKIYHAPOAHOM KOHTEKCTaX, OPraHU30BbLIBATh H PYKOBOJUTH PaG0TOii KOMaH/bI,
BbIpa0aTbIBasi KOMAHAHYIO CTPATErHI0 /sl JOCTHKeHHs MOCTABJICHHON 11eJIH

3HaTh: VK- 3 -31 meronsr hopMyTupOBaHUs CBOUX BBEIBOZOB, 3HAHUN M 00OCHOBaHHUN IIPH 0OOCHOBAHIH
BHEJIPEHHSI IPOTPECCUBHBIX MATEPHATIOB M TEXHOJIOTHH
YMerb: VK- 3 -V1 oprann3oBsIBaTh U PyKOBOJHUTH PaOOTONW KOMaHIBI TI0 COBEPIICHCTBOBAHUIO IIPOM3BOJICTBA IPH

BHEJ[PEHHSI IPOTPECCUBHBIX MATEPUATIOB M TEXHOJIOTHI
VK- 3 -V2 BripabaTsiBasi KOMaHIHYIO CTPATETHIO ISl TOCTHKECHUS TIOCTABICHHON LIeJIH IPH BHEIPEHUS
IIPOTPECCUBHBIX MAaTEPUAJIOB M TEXHOJIOTHH

Bnanets: | YK- 3 -B1 HaBbikamu popMyTupoOBaHUs CBOUX BBIBOJIOB, 3HAHUN M 000CHOBaHHU PU 00OCHOBAHHH
BHEJIPCHHS IPOTPECCUBHBIX MATEPHAIIOB U TEXHOJIOT U

VYK-6 CnocoGeH onpeneasitb H peaii30BbIBATH NPHOPHTETHI COOCTBEHHOI 1eATETLHOCTH H CIIOCOODI ee
COBEPUIEHCTBOBAHNS HA OCHOBE CAMOOIIEHKH, YIACTBOBATH B 00YYE€HUH HA MPOTSIKEHUH BCEil JKU3HU

3HaTh: VK-6-31 nanpaenenus cosepuiencmeosanusi CoOOCMEEHHOU 0esimeabHOCMU HA OCHO8e CAMOOYEHKU

YMeTh: VK-6-V1 nposooums camooyenxy cobcmeentoll desimensHocmu
VK-6-Y2 onpedensmo u peanuzosvieams npuopumenvt cOOCMEEHHOU 0esimelbHOCMU
VK-6-V3 V yuacmeosams 6 oOyuenuu na npomsiceHuy 6ceti HCusHu

Bnapers: | VK-6-BI nagvikamu camooyenxu u nOCMaHoSKYu npuopumenos coOCmeeHHo 0esmenbHoCmu
VK-6-B2 nasvikamu 8b100pa npuopumenos coOCmeeHHol 0essmeabHOCmu
VK-6-B3 nasvikamu Henpepblgno2o 00yuenus

IK-1 AHaau3 M COBepIIEHCTBOBaHNE METAJUIYPrHYeCKHX MPOLECCOB

3HaTb: [IK-1.1-31 - ocHOBHEIE TOIXOMBI, TPUMEHSIEMBIC U IEPBUYHOTO aHAIIN3a JNAHHBIX TEXHUYECKOU
JOKYMCHTAIINH, XapaKTePHU3YIOIIHe COOIIOJICHAE TEXHOIOTHISCKUX PETIaMEHTOB, IIPaBIII SKCILTyaTallud
U TEXHHYECKOTO OOCITY)KUBaHHA 000PYJOBaHHUS AJIETPOCTAJCIIIABIIILHBIX TIEUeH U CTAaHOB ropsrieit
MIPOKATKH TIepe]] MPUHATHEM PEIICHHUH 0 KOPPEKTUPOBKE MPOIIecca MOATOTOBKH MIUXTHI K IJIaBKE B
ANIEKTpOoNeYax U peKUMOB Je(hOPMHUPOBAHUS MPH MTPOKATKE

YMmerts: I1K-1.1-Y1 — normueckn 060CHOBaHHO MHTEPIPETUPOBATH HA OCHOBE JAHHBIX CHCTEMHOT'0 aHAIHN3a TPH
BBIOOpE MEPCTIEKTUBHBIX MAaTePHAJIOB IS IIPOLIECCOB U M3/ACTHN TOITy4aeMbIX B
3MEKTPOCTAJICIUIABIIIBHBIX 1ieXxax U rexax OM/I, rapaHTHPYIOIIMX MOBBIIIEHUE YPOBHS
9KCIUTyaTaI[HOHHBIX CBOMCTB M O€30IIaCHOCTH ISl OKPYXKAIOIIEH Cpesibl;

ITK-3.1-Y2 — Ha OCHOBE CErMEHTHOT'0 aHaJI13a BBISBISATH O0BEKTHI JIJIsI YIYUILICHUS B METAIUTYPI Uy,
OIIEHUBATh PUCKH U OMPEACISATh MEPHI 0 00ecneueHHI0 0€30MacHOCTH TEXHOJOTHUECKUX MPOLIECCOB

Bnaners: | [IK-1.1-B1 — HaBbIKaM# IPaKTUYECKOH pealu3aIlii BHOCUMBIX KOPPEKTHPOBOK B TEXHOJIOTHYECKHUE
MIPOLIECCHI, CBSI3aHHBIE C MOJYYSHHEM IPOAYKIMY Ha Pa3INYHBIX CTAUAX METATYPIrHIECKOTO IIUKJIA.

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

3HaTh: [IK-1.1-31 - oOCHOBHEIE MTOIXOMBI, HCIIOIb3yEeMBbIC UIS IEPBUIHOTO aHAIN3a H MOCIEIYIOMEro
onpeneneHus chep MPUMEHIMOCTH PE3YJIbTaTOB HAYIHO-HCCIIECIOBATEIECKUX U ONBITHO-
KOHCTPYKTOPCKHX paboT

YMmeTs: [1K-1.1-Y1 — normyeckn 0600CHOBAHHO ONpPENEIISATh Ha OCHOBE JJAHHBIX CHCTEMHOTO aHaIn3a chepy
MIPUMEHUMOCTH PE3YJIbTaTOB HayYHO-MCCIIE0BATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX padoT;
I1K-1.1-Y2 — Ha 0OCHOBE CErMEHTHOT'0 aHaJIM3a OLEHUBATh PUCKH U OTIPEJIENISITh MEPHI 110 00ECTICUEHHIO
6€30I1acCHOCTH IPUMEHEHHS] pe3yIbTaTOB HAyYHO-HUCCIIEAOBATEIBCKUX M ONBITHO-KOHCTPYKTOPCKHUX paboT

Bnagers: | IIK-1.1-B1 — HaBBIKaMU PaKTHYECKOTO IPUMEHEHUS Pe3yIbTaTOB HAYIHO-UCCIIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHX PabOT B pa3IMUHBIX COCTABIISIFOIINX COBPEMEHHON CHCTEMBI TEXHOJIOTHI
METAJUIyPrHYeCKOr0 POU3BOJICTBA




4. CTPYKTYPA U COAEP KXAHUE

HOPMAaTHUBOB IO
Y’)KeCTOUYCHHIO TPeOOBAHMH
K DKOJIOTHYECKOM
0€30IaCHOCTH.

3. Junamuka npou3BOJCTBA
MPOAYKIUH YEepHOM
MeTamtyprueit Poccun.
Koappuunenr
HCIIOJIb30BAHUS

Kox |HammeHoBaHme pa3iesioB KoauuectBo Jlureparypa u Mpume-
BaHATHS TeM /BUX 3aHATHS/ Cemectp 4acoB Kommerenuuu | - aeKTponnie JyaHue
pecypcnl
Paznea 1. CoBpemeHHbIe
TeHIeHI[UU Pa3BUTHS
YepHOii MeTAJIYPrHH.
1.1 IIpeamer u 3agauu 3 2 VK-1-31 JI.1.1
JTUCIUTITAHBL. YK-1-32 J1.1.2
CoBpeMeHHbIEC TeHICHIHH VK-1-32 J.1.4
pa3BUTHS YepHOU YK-2-31 J.2.2
METAJUTYPTHH. YK-2-32 J1.2.5
OHepreTUIecKuil 1 YVK-2-V1
CBIPBEBOH (aKTOp B YK-2-V2
Pa3BUTHH MIPOTPECCUBHBIX YK-6-31
TEXHOJIOTHH B YepHOI YK-6-32
mertamtyprud /Jlex / YK-6-Y1
1.2 CyIIHOCTh U 3HAYEeHUE 3 2 YK-1-V1 J.1.1
pecypcocOepexeHus B YK-1-V2 J.1.2
COBPEMEHHBIX YCIOBUAX YK-2-V1 J.1.4
Mp/ YK-2-V2 J1.2.2
YK-2-B1 J.2.5
YK-2-B2 J1.3.2
YK-6-31
YK-6-32
YK-6-Y1
YK-6-B1
YK-6-B2
13 CamocrosiTesibHOE 3 4 YK-1-V1 JL1.1
u3yueHue 1-ro momyns YK-1-¥2 J.1.2
BorpocoB Paznena 1: YK-2-31 JI.14
1. Mecro uépHoii YK-2-32 J.2.2
METaJTyprui B MUPOBOM U YK-2-V1 JL.2.5
HapOJHOM XO3sIcTBeE. VK-2-V2
2. OcHOBHBIE NIOKa3aTENIN YK-2-B2
paboTHI yepHO YK-6-31
MeTamurypruu mupa u PO 3a YK-6-32
IOCJIEAHHE 5 JIET. VK-6-V1
3.00m1as xapakTeprucTHKa YK-6-B1
TPaJUIUOHHBIX
TEXHOJIOTUYECKHX
MIPOIIECCOB B UEPHOMH
metautypruu. /Cp/
14 CamocrosiTesibHOE 3 3 YK-2-31 JL1.1
W3yYeHHE 2-TO MOIYJIS YK-2-32 J1.1.2
BonpocoB Paznena 1: VK-2-V1 JI.L1.4
1. CelpbpeBBle MaTepUabl U YK-2-V2 J.2.2
SHEPTrOHOCUTENH YK-6-31 JL.2.5
HCIOJIB3YIOTCS B YK-6-32
COBpPEMEHHON 4E€pHOI YK-6-Y1
METaJTypTHH. YK-6-B1
2. [TpuamHEI ¥ comepIkaHue YK-6-B2




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

15 DHepreTuYecKuit u YK-2-31 JL1.1
CBIPHEBOM (PaKTOp B YK-2-32 JL1.2
pPa3BUTUU ITPOTPECCUBHBIX YK-2-V1 J.1.4
TEXHOJIOTHUI1 B YepHOI YK-2-V2 J1.2.5
mertamryprud / Jlek / IK-1-31
IK-1-V1
IK-1-Y2
16 DHepreTudeckue YK-2-31 J.1.1
ob6cemoBanus / Ip./ VK-2-32 JL1.2
YK-2-V1 J.1.4
YK-2-V2 J1.2.5
IK-1-31 J1.3.2
[K-1-Y1
[K-1-Y2
IK-1-B1
1.7 BropuuHsle MaTepuanibHbIe YK-2-V1 J.1.1
pecypest /Tlp./ YK-2-Y2 J.1.2
VK-2-B1 J.1.4
VK-2-B2 J.2.5
ITK-1-31 J.3.2
IK-1-V1
IK-1-Y2
IK-1-B1
1.8 CamocrosiTesibHOE YK-2-31 JL1.1
U3y4eHue 3-ro MoIyJs YK-2-32 J.1.2
BorpocoB Paznena 1: YK-2-V1 JI.14
1. XapakTepucTuka YK-2-V2 J1.2.5
MIPOM3BOJICTBA MPOIYKIIUH [1K-2-31
Ha BEYIIUX Npe-TIPUITHAX TIK-2-V1
OTpaciy. [K-2-Y2
2. XapaKkTepucTHKa
MOCTaBOK MPOIYKIHU
BEIYIIUX MPEATPUITUIX
OTpaciy Ha BHEIIHHN
PBIHOK.
3. XapakTepHucTHKa
MOCTaBKH MPOIYKIHH
BEAYLIHUX MPEITPHATUIX
OTpaciu Ha BHYTPEHHUM
poitok / Cp/
1.9 CamocrosiTesibHOE YK-2-31 JL1.1
u3ydeHue 4-ro MOIYIS YK-2-V1 J1.1.2
BonpocoB Paznena 1: VK-2-V2 JI.L1.4
1. XapakTepucruka YK-2-B2 J1.2.5
CTPYKTYpBHI 3aTpaT JOObIYN ITK-2-31
1 o0oraieHuns KeJae3HOH [K-2-Y1
pyast B Poccun 3a [K-2-B1

MOCTIETHHIE TOIBI.
2. XapakTeprucTHKa
CTPYKTYpEI 3aTpar
MPOU3BOJICTBA YyT'yHa,
(heppocIIaBoB U cTaau B
Poccun 3a mocneaaue roas!.
3. XapakrepucTruka
CTPYKTYpBI 3aTpaT
MPOU3BOJICTBA YyTYHHBIX U
cTanbHBIX TpyO Poccum 3a
TIOCJIC/THUE TO/IBL.
4. XapaKkTepHuCTHKa




W3MEHCHUS YACIbHBIX
3aTpaT ChIpbs, MATEPHAIIOB
U TEXHOJIOTUYECKOTO
TOIUIMBA HA [IPOU3BOJICTBO
4yryHa, CTajld U npokara /
Cp/

Paszgen 2. TenpeHnnun
Pa3BUTHSA TEXHOJIOTHH
MPOU3BO/ICTBA CTAJIH

2.1 TenneHnnn pa3BUTHAL YK-3-31 JI.1.1
TEXHOJIOTHH TIPON3BOJICTBA VYK-3-32 J1.1.2
CTal B KOHBEpTEpE U YK-3-33 J.1.3
JCII, CoepuieHCTBOBaHHE YK-3-V1 J.1.4
UX KOHCTPYKIIUH YK-3-¥2 J.1.6
CoBpeMeHHbIE TEeHICHITUU IK-1-31 J1.2.1
pa3BUTHUS YEPHOU I[K-1-Y1 J1.2.5
mertamnyprud. / Jlek / [K-1-y2 91-59
2.2 KomruiekcHoe YK-3-V1 JL1.1
UCIIONIb30BaHHE YK-3-V2 J.1.2
MaTepHUaJbHBIX PECYPCOB B YK-3-B1 J.1.3
METaJLTypruy Mpu YK-3-B2 J1.1.4
npousBojcTBe cranu / I1p./ YK-3-B3 J.1.6
ITK-1-31 J.2.1
[K-1-V1 J.2.5
[K-1-y2 J1.3.2
I1K-1-B1
2.3 CamocrosiTesibHOE YK-3-31 JL1.1
u3y4yenue 1-ro Monyss YK-3-32 J.1.2
BorpocoB Paznena 2: YK-3-33 J.1.3
1./luHamMuKa U3MEHCHHUS YK-3-V1 J.1.4
JIOJIN JIUTOM 3arOTOBKH B YK-3-V2 J.1.6
CTPYKTYpE 3aJaHHOTO B YK-3-B2 J.2.1
MIPOKAaT U pacxoJl CTajld Ha YK-3-B3 JL.2.5
MIPOU3BOJCTBO TOTOBOTO [1K-1-31
MpoKaTa. [K-1-¥2
2.XapakrepHucTuka IIK-1-Bl
mupoBoro peiaka XKPC.
3.Ctpykrypa priaka JKPC B
Poccun: motpebnenue,
UMIIOPT, 3KCIOPT, LIEHBI.
4.Ctpyxrypa psinka XXKPC
CTpaH-KOHKYPEHTOB
(Kazaxcran, Kuraii,
YkpanHa) : moTpedieHue,
MMIIOPT, 3KcnopT, neHsl Cp/
24 CamocrosTensHOe YK-3-31 J.1.1
M3y4YeHHE 2-T0 MOAYIIS YK-3-32 J.1.2
BonpocoB Paznena 2: YK-3-33 J.1.3
1.CrpykTypa peIHKa YK-3-V1 J.1.4
YTrOoJIbHOI'O KOHIIEHTpaTa YK-3-V2 J.1.6
U1 KOKcoBaHus B Poccuu: VK-3-B3 J1.2.1
moTpebieHue, MIOPT, I1K-1-31 J1.2.5
3KCHOPT, [EHBI. IK-1-V1
2.CTpyKTypa pbIHKa [IK-1-y2

YroJbHOTO KOHIIEHTpaTa
JUISl KOKCOBaHHSI CTPaH-
koHKypeHroB (Kazaxcran,
Kuraii, Ykpauna):
notpediIeHue, UIMIOPT,
9KCIIOPT, [IEHBI.
3.CTpyKTypa pbIHKa
MeTajiojoma B Poccun u




MHUPOBOM PbIHKE:
notpeOIeHue, UMIIOPT,
JKCIOPT, IICHBL.
4.0OcHOBHBIE TOKA3aTEIN
pecypcocoiepKaHus
BEIIECTBA, MaTepUaa,
n3nenus, mpoaykiun / Cp/

2.5 MHHOBaMOHHBIE METOIBI VYK-2-31 JI.1.1
KOHTPOJISI IIPOIIECCOM YK-2-32 J.1.2
3aTBEpACBAHUS VK-2-V1 J.1.4
HETPEPBIBHOIHATHIX YK-2-V2 JI.1.5
3arotoBok / Jlek / VK-3-31 J.2.1
YK-3-32 J.2.2
YK-3-33 J1.2.5
YK-3-V1 91-59
YK-3-V2
2.6 OKOHOMHUS MaTepHaio- U YK-2-V1 JL1.1
SHEPTETHUECKHUX PECYPCOB YK-2-V2 J.1.2
Ha NMPeIIpUATHIX YePHOU YK-2-B1 J.1.4
METaJNTypruM: HENpephIBHAS YK-2-B2 JL1.5
pasznuska / IIp./ YK-3-33 J.2.1
VK-3-V1 2.2
YK-3-¥2 J1.2.5
YK-3-B1 J1.3.2
YK-3-B2
YK-3-B3
2.7 CaMoCTOSTEeIbHOE YK-2-31 J.1.1
n3y4eHue 3-ro MoIyJs YK-2-32 J.1.2
BorpocoB Paznena 2: YK-2-V1 JI.14
1.OcHOBHBIE TTOKA3aTEIH YK-2-V2 JL1.5
PECYpPCOEMKOCTH BEUIECTBA, YK-2-B2 J1.2.1
Marepuana, U3aemus, VK-3-31 J1.2.2
TPOAYKITUH YK-3-33 J1.2.5
2.OCHOBHBIE TIOKA3aTEIN YK-3-V1
PECYPCOIKOHOMHYHOCTH YK-3-V2
BELIECTBA, MaTepuala, VK-3-B1
U3ICITHUS, TIPOTYKITUH.
3.OCHOBHBIE 1TOKA3aTENN
SHEPreTHUYECKOM
3 PEeKTUBHOCTH SHEPro-
OTpeOIIAromen
TIPOYKITUH?
4.9HeproéMKoCTh
MIPOM3BOJICTBA MIPOAYKIINH,
1 KaKkoBbI €€ rokaszarenu /
Cp/
2.8 CamocrosTensHOe YK-2-31 J.1.1
u3ydeHue 4-ro Moayst YK-2-32 JL1.2
BonpocoB Paznena 2: YK-2-V1 J.1.4
1.TexHonoruueckas YK-2-Bl J.1.5
SHEPTOEMKOCTB? YK-2-B2 J1.2.1
2.001mas cxeMa JOMEHHOTO VK-3-31 J1.2.2
npou3BoicTBa. OCHOBHbIE YK-3-32 J1.2.5
TEXHOJIOTHYECKUE YK-3-33
MOKa3aTeH. YK-3-B2
3.ParnonansHoe VK-3-B3
UCIIOJIb30BaHUE PECYPCOB B
JIOMEHHOM KOMILICKCE.
4. BHeTOMEHHEIE MTPOIIECCHI
nosyuenust crasm / Cp/
2.9 CamocTosiTenbHOoe YK-2-31 JL1.1
U3y4eHHUe 5-T0 MOJyJIs YK-2-V1 J.1.2




BonpocoB Pa3nena 2: YK-2-V2 J.1.4
1.KonBepTopHBIii ITpomecc YK-2-B2 JI.1.5
IIPOU3BOJICTBA CTAJIH. YK-3-31 J.2.1
PanmonansHoe YK-3-32 J.2.2
HCTIOBb30BaHUE PECYPCOB. YK-3-V1 J1.2.5
2.JlnHaMUKa MPOU3BOJICTBA YK-3-V2
3JIEKTPOCTAIN B MUPE. YK-3-B2
3.XapakTeprucTika YK-3-B3
pacIIMpeHus COPTAMEHTa
9NIEKTPOCTAIN U I €€
MPOU3BOACTBA.
4.0OcobeHHOCTH PaOOTHI
JICII na
METaTypruIecKuX
npeanpusitusax tunos / Cp/
2.10 IToaroToBKa K KOHTPOJIBHOM VK-2-31 JI.1.1
paboTe B paMKax TEKYIIETo YK-2-V2 JL1.2
KOHTPOJISl YCIIEBAEMOCTH YK-3-33 J.1.3
(KourposbHas padora Ne 1 YK-3-34 J.2.1
o paznuenam 1 u 2) /Cp/ YK-6-31 J.2.2
YK-6-V1 J.2.5
Paznen 3. CoBMelieHHBIE
MeTaJLIypruiecKue
TEXHOJIOTHH
3.1 CoBMeIICHHBIC TEX- YK-2-31 JT.1.1
HOJIOTUHU B YK-2-V2 J.1.2
TEXHOJIOTHUECKOH cCUCcTEME YK-3-33 J1.4
«Cranp-IIpokar — YK-3-V1 J.2.1
MeTaionpoayKIus. YK-3-V2 J.2.2
JMuHoBaruu. I1K-2-31 J1.2.5
Krnaccudukarms [K-2-Y1 913-215
nHHOBauwmil. / Jlex / [IK-2-Y2
3.2 JluteiiHo-nipoKaTHEIE YK-3-31 J.1.1
mosynu / Jlek / VK-3-32 J.1.2
VYK-3-33 J.1.4
[TK-2-31 J.2.1
J.2.2
J.2.5
913-215
3.3 CoBMeIlIeHHBIE TEX- YK-3-31 JL1.1
HOJIOTH TePMHUYECKOM YK-3-32 J.1.2
06paboTKK U mpokatku [ VK-3-V1 J.14
Jlex / IK-2-31 J1.2.1
[K-2-Y2 J.2.2
J.2.5
2913-515
3.4 OKOHOMUS MaTepuano- u YK-3-V1 JI.1.1,
SHEPreTUUECKHUX PECYPCOB YK-3-V2 JL1.2
Ha MPEIIPUATHIX YePHOU YK-3-Bl J.1.4
METaJUTYPIrUu: IPOKaTHOE YK-3-B2 J.2.1
npoussozctso / p./ VK-3-B3 J.2.2
IK-2-Y1 J1.2.5
[K-2-Y2 J1.3.2
I1K-2-B1
3.5 DKOHOMHUS MaTEPUAIO- U YK-3-31 J.1.1
JHEPreTUYECKUX PECYPCOB YK-3-32 JL.1.2
Ha MPeJIpUATHIX YEPHOU YK-3-33 J.1.4
MeTayutyprun: Tepmuueckas YK-3-V1 J1.2.1




00paboTKa U HOBBIC YK-3-V2 J1.2.2
marepuainsi / I1p./ YK-3-B3 J.2.5
ITK-2-31 J1.3.2
[K-2-Y1
[K-2-y2
I1K-2-B1
3.6 CamocrosiTesnibHOE 4 YK-3-31 JL1.1
nu3ydeHne 1-ro Mmomyns YK-3-32 J.1.2
BompocoB Paznena 3: VYK-3-33 J.1.4
1. Koncrpyxmmu JICIT u YK-3-V1 J.2.1
TEXHOJIOTUH BHITUIaBKA YK-3-V2 J.2.2
MTOTYTIPOAYKTA. YK-3-B3 J1.2.5.
2. IlonyHenipeprIBHAS 1 IK-2-31
HEIpepbIBHAS 3arpy3Ka [K-2-Y1
muxTel B JICIL IK-2-Y2
3. [Mogorpes I1K-2-B1
METaTMYECKOTO JIOMa,
MIeYH MOCTOSTHHOTO TOKA.
Texnonorus CONARC.
IlyTn noBeiIeHUS
npousogutensHoctu JACIIL
4 TloBsIeHne TpeOOBaHUI
K KQUeCTBY CTaJIH.
OcCHOBHBIE CTIOCOOBI 1
TEXHOJIOTUHU BHETIEUHOM
o00pabotku ctanu / Cp/
3.7 CamocrosiTesibHOE 4 YK-3-31 JL1.1
U3y4eHUe 2-T0 MOIYJIs YK-3-32 J.1.2
BorpocoB Paznena 3: YK-3-33 JI.14
1.ITpumenenue YK-3-B1 J.2.1
HEMPEPHIBHON Pa3JINBKU YK-3-B2 J1.2.2
CTany " e€ MPeuMyIIeCTBa. YK-3-B3 J1.2.5
2.Tumet MHJI3. BazoBeie IK-2-31
napametpsl. OnpeneneHue [K-2-Y2
napaMeTpoB Pa3IMBKA Ha
MHJI3. IlyTu cHmXeHus
9HEpro3arpar.
3.Kaxkwue arperatbl
HMHTEHCUBHOT'O 00XKaTHs
MPUTOJHBI JUIS TIPSIMOTO
COBMEIIEHUS C COPTOBBIMHU
panuansaeiMa MHJI3?
4 TlpeumymecTBa U
HEJIOCTATK!
METAJNTYPrH9eCKUX MUHH-
3aBogoB/ Cp/
3.8 CamocrosTensHOe 4 YK-3-31 J.1.1
u3ydyeHue 3-ro MOayIst YK-3-32 JL.1.2
BonpocoB Paznena 3: YK-3-33 J.1.4
1.IlenecooOpa3HOCTh YK-3-V1 J1.2.1
COBMEIICHHUS TIEPEICIOB U VK-3-Bl J1.2.2
oreparuii B 001Iei cxeme YK-3-B2 J1.2.5
METaJUTyprHYEeCKOTr0 VIIK-2-31
MIPOU3BOJICTBA. TIK-2-Y2
2.CoBpeMeHHas CTPYKTypa ITK-2-B1

CTaHa rops4en TUCTOBOM
npokaTku. Pacuér
3HEPro€MKOCTHU IIpU
JIUCTOBOM TMpOKATKe
3.OHepreTnueckas
3(h(HEeKTUBHOCTH CTAHOB C
ropsiyeil MpoKaTKy JINCTOB C
MIEYHBIMU MOTAJIKaMH.
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4.Pacuér sHeproémkocTu
COPTOBOI U MPOBOJIOUHON
npoxkatku / Cp/

Paszgen 4. HoBble
MaTepuajbl

4.1 VIHHOBaIIMOHHOE pa3BUTHE 2 YK-3-31 J.1.1
METaJUTypruH HOBBIX YK-3-32 J.1.2
marepuanos / Jlek / VK-3-33 JI.1.4
VK-3-V1 J.1.5
YK-3-B1 J.1.6
VYK-3-B2 J.1.7
[1K-2-31 J.2.3
IK-2-V1 J.2.4
[K-2-Y2 J.2.5
510-212
4.2 VIHHOBAIIMOHHBIE TOAXO/BI 1 YK-3-31 J.1.1
K yIIPaBJICHUIO Ka4eCTBOM YK-3-32 J.1.2
TOHKOJIICTOBOM CTaNN ISt YK-3-33 JI.14
ABTOMOOWIIECTPOCHUS YK-3-V1 J.1.5
Jlutee ToHkux monoc / JIex/ YK-3-B1 J.1.6
VK-3-B2 J.1.7
[TK-2-31 J.2.3
IK-2-V1 2.4
[K-2-y2 J.2.5
510-512
4.3 VIHHOBAIMIOHHbIE aCIIEKTHI 2 YK-3-31 J.1.1
UCCIeI0BaHuU YK-3-32 J.1.2
MarucTepcKUX JUcCepTaluii YK-3-33 JI.14
/Tp./ YK-3-V1 JIL1.5
VK-3-B1 J.1.6
VK-3-B2 J.1.7
[TK-2-31 J.2.3
[K-2-V1 .24
[K-2-Y2 J.2.5
J.3.2
4.4 VIHHOBAIOHHbIE ACTIEKTHI 1 YK-3-31 J.1.1
UCCIeI0BaHui YK-3-32 J.1.2
MarucTepcKUx JUccepTaluii YK-3-33 J.14
/Tp./ YK-3-V1 JL1.5
YK-3-B1 J.1.6
VK-3-B2 J.1.7
[K-2-V1 J.2.3
[K-2-Y2 .24
[1K-2-B1 J.2.5
J.3.2
45 CamocrodrensHoe 4 YK-3-31 J.1.1
uzydenue 1-ro Momyss YK-3-32 J.1.2
BorpocoB Paznena 4: YK-3-33 J.14
1. DuepronoTpebneHue YK-3-Y1 J.1.5
Pa3IMYHBIX CHCTEM YK-3-Bl J.1.6
kanuopoB. Bridbop YK-3-B2 J.1.7
panroHaIbHO 3arOTOBKH J1.2.3
JUISL COPTOBOM MPOKATKH J1.2.4
2.01€eHKa JIOMOIHUTEIBHBIX JI.2.5

OHEPIreTUYCCKUX 3aTpaT AJIA
OpraHm3alnuu HIMpoKko
COPTAMCHTHOI'O
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ObIcTpOoIIEepeHaIaXXMBAEMOTO
IIPOM3BOJICTBA.
3.MajoToHHaXHBIE
METaJUTypru4ecKue
MPOU3BOJICTBA M UX
COIOCTaBJICHHUE 11O
PecypCOEMKOCTH.

4 JIuteiHO-TIpOKaTHEIC
KOMIUIEKCHI KaK arperarsl
sKoHOMUH pecypcos / Cp/

4.6 CamocrosiTensHOe 4 YK-3-31 JL1.1
W3ydeHHE 2-TO MOIYIIA YK-3-32 J.1.2
BompocoB Paznena 4: YK-3-33 J.1.4
1.Bo3morkHOCTH YK-3-V1 JL1.5
UCIIOJIb30BaHUs TeIia YK-3-B1 JI.1.6
TIAaBWIIBHBIX U JIMTEHHBIX YK-3-B2 JL.1.7
NIEepPENEoB Ui IPOBEICHUS [K-2-Y1 J1.2.3
ropsiaeil 00paboTKH [K-2-y2 J.2.4
METaJUIOB JIaBICHUEM. I1K-2-B1 J1.2.5
2.OKOHOMHS PECYPCOB,
00ycIoBIICHHAS
ABTOMATHYECKAM
yTIpaBIeHUEM
MPOU3BOJICTBOM.
3. HazoBure Buasl
NPOIYKLIUH U
0XapaKTEPU3YHUTE PHIHKU
HOBBIX MaTepHall,
MIPOHU3BOIUMBIX B
METaJUTypIrHH.
4.CoBpeMeHHa
KIaccu(uKaIus
ABTOMOOWJIBHBIX CTaNeH.
5.Kpurepun onieHkn
KauyecTBa METAJIONpPOKaTa
C PEeTYJIIMPYEMBIM COZEp-
KaHUEM HEMETaJUTMYeCKUX
BKJIIOUEHUH.
6. KauectBo 1 obiactu
NIPUMEHEHHUS JTUCTOBOM
CTaJIY, IIOJyYEHHOU
METOJIOM Pa3JIMBKH
npokatku / Cp/
4.7 IMoaroToBka K KOHTPOIBHOM 4 YK-2-32 JI.1.1
paboTe B paMKax TEKYIIETO YK-2-V1 J.1.2
KOHTPOJIS YCIIEBAEMOCTH YK-3-31 J.1.5
(KouTpompHast pabora Ne 2 YK-3-32 J.1.6
o paznuenam 3 u 4) /Cp/ YK-3-V1 J.1.7
YK-6-32 J.1,8
YK-6-V1 J1.2.3
.24
J1.2.5
4.8 PazpaboTka pazaena 4 YK-2-V1 J1.3.1
JOMAIIHETO 3aJaHUS VK-2-Y2
«Pacyer yKkpynHEeHHOTO YK-2-B1
JHEPreTHIeCKoro OanaHca YK-2-B2
3¢ hexTHBHOCTH YK-6-V1
MIPOU3BOJICTBA COPTOBOM YK-6-B1
nepesienbHON 3ar0TOBKHU O YK-6-B2
Kiaccudeckoii cxeme» / Cp/ [K-1-¥1
[K-1-Y2
ITK-1-B1
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[K-2-Y1
[K-2-Y2
I1K-2-B1

4.9 IloaroroBska, HalKCaHUE K 3 4 VK-2-V1 JL1.1

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

YK-2-Bl J.1.3

YK-2-B2 J.1.4

YVK-6-VY1 JI.1.5

YK-6-B1 J.1.6

YK-6-B2 J.1.7

[IK-1-V1 J.2.1

[K-1-y2 J.2.2

IIK-1-B1 J.2.3

I[K-2-Y1 J.2.4

IK-2-Y2 J1.2.5

I1K-2-B1 J1.3.1

4.10 Paspabotka pazzmena 3 4 VK-2-V1 J1.3.1
JIOMAIIIHETO 3a/JaHus YK-2-V2
«Pacyer yKpynHEHHOTO YK-2-B1
SHEPreTHUECKOro OanaHca YK-2-B2
3G GEKTUBHOCTH YK-6-V1
MIPOU3BOJICTBA COPTOBOM YK-6-B1
nepeenbHON 3aTOTOBKH 1O YK-6-B2
WHHOBALIMOHHOMN cxeme» / TIK-1-V1
Cp/ [K-1-¥2
IIK-1-Bl
[K-2-Y1
[K-2-Y2
I1K-2-Bl1

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)

IIpyu u3yyeHun JUCHUILIMHBI IPEAYCMOTPEHO BBIIIOJIHEHUE:
- KOHTPOJILHBIX padoT:
1. Boripocs! ISl NOATOTOBKH K KOHTPOJILHBIM padoTram:
Pazneaa Nel m 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.Mcroprdeckue IpeAnoCbUIKH COBPEMEHHOTO COCTOSHUS METAILTypruieckoro komruiekca crpan CHI'.
2.0OHepreTH4ecKuil (akTop B pa3sBUTHUH NPOTPECCUBHBIX TEXHOJOTUH B YEPHOH METaJUTypTUH.
3.Pa3Burne konctpykunu J{CII 1 TeXHOIOTHH BHITUIABKY ITOJIYIIPOIYKTa B TPAJANIMOHHBIX IIeYax.
4 .KoHconmuaanus ¥ yKpyIHEHHE TIPOU3BOIUTEIICH CTaIH B MUPE.
5.CrIpbeBoii (pakTOp B Pa3BUTHHU IIPOIPECCHBHBIX TEXHOIOTHH B YUePHOH METALTYPrHH.
6.Pa3sutue xonctpykuuu JICII 1 TeXHOIOTHY BHIIUIABKU MOJIYNPOIYKTa: HETpEephIBHAs M MOJIyHEIPEphIBHAS
3arpys3Ka IIUXTHL.
7 IlpoGuieMbl yBeIHUYEHHUE TOJIU MIEKTPOCTAIEIUIABIIIBHOTO ITPOM3BOICTBA B OOLIEMHUPOBOM ITPOU3BOJICTBE.
8.TenpeHunu passurusi TexHosnoruu npomsBojactBa crainu B JICII: copra-meHT snekrpocrany; uxra s
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MPOU3BOJICTBA 3JIEKTPOCTAIIH.
9.Paspurne koucTpykuuu JJCIT u TexHomornu BoiuiaBky moaynpoaykra: JICII mocTosTHHOTO TOKa.
10.BHetoMeHHOE TTOITydeHHE XKene3a: TeHASHINH U TepcneKTruBbl. ClaHIeBas PEBOIIONNS.
11.0cobennoctu padots! JJCII Ha MeTaITyprudecKuX IPEANPUATHAX PA3IHIHBIX THIIOB.
12 Ilytu noBeimenns npousBoxutenbaoct JCII. Ypasnenue miaBKoit.
Paznea Ne3 u Ned (YK-1-31, YK-1-32, YK-33, YK-1-¥1, YK-1-¥2, YK-1-B1, YK-2-¥1, YK-2-¥2, YK-2-B1,
YK-2-B2, YK-2-V1, YK-2-¥2, YK-2-B1, YK-2-B2, YK-6-¥1, YK-6- ¥2, YK-6-¥3, YK-6-Y4, YK-6-B1, YK-
6-B2, , YK-6-B3, YK-6-B4, YK-9-¥1, YK-9-B1, YK-9-B2, [IK-1-V1, I[IK-1-¥2, IIK-1-B1, [1K-2-¥1, [IK-2-
¥2, [IK-2-B1).
1.CoBpeMeHHOE COCTOSHHE Pa3BUTHS ITPOLIECCOB HENPEPHIBHON Pa3IUBKH.
2.IlonsiTne 00 MHHOBAIMSX.
3.OCHOBHBIE XapaKTEPUCTHKN COBPEMEHHBIX KaTMOPOBOYHBIX IPYIIIL.
4.IlpumeHeHne cucTeMbl HEPEPHIBHOTO OIPENEIICHNsT XapaKTEPUCTHK CIIOSI IIJIaKooOpasyrolieil cMecH.
5.OCHOBHBIE XapaKTEPUCTHKU TEXHOJIOINU OECKOHEUHOH pa3inuBKu-npokaTkn ECR®
6.Jle(eKThl HEePEPHIBHOIUTHIX CIIUTKOB: MOP(OJIOrHYecKUe NPU3HAKK Ae(eKTa.
7.CermeHTanus pplHKa IOTPEOHOCTH B MHHOBAIIMOHHBIX TEXHOJIOTHSIX U MaTepUajax.
8. [IpuHUMDBI pa3paboTKK HOBBIX MAaTEpUAJIOB Ha OCHOBE YEPHBIX U IIBETHBIX METAJIOB.
9. KoMno3uTHble MaTepHasbl.
10.Knaccudukaiyss HaHOMaTepHAJIOB.
11.CoBpeMeHHBIE TEXHOJIOTMU YEPHOH U IIBETHOM METAJUTypIHHU AJIS HOBBIX MaTepHAJIOB.
12. DHepro- um pecypcocOeperaroiye HPOU3BOJICTBA KAa4ECTBEHHOTO MpOKAaTa C MHHUMH3MPOBAHHBIMU
TCXHOJIOTMYCCKMMU IIUKJIaMH.
13. AHanu3 OefcTBYIOMUX NPOMBIIUIEHHBIX YCTAHOBOK IIPOM3BOJCTBA JIUCTA IyTEM BaJKOBOM PAa3JIMBKHU-
MIPOKATKH.
14. Knaccudukauus aBTOMOOHIBHBIX CTaJIed HOBOTO MTOKOJICHHS.

- nomaunHero 3aganusi (YK-2-Y1, YK-2-¥2, YK-2-B1, YK-2-B2, YK-2-V1, YK-2-¥2, YK-2-B1, YK-2-B2, YK-7-V1, YK-7-
V2, YK-7-¥3, YK-7-Y¥4, YK-7-B1, YK-7-B2, , YK-7-B3, YK-7-B4, YK-6-¥1, YK-6-B1, YK-6-B2, [IK-1-¥1, IIK-1-¥Y2, TIK-1-
B1, IK-2-Y1, [IK-2-Y2, IK-2-B1).

CocTout U3 ABYX YacTe:

a) pedepaTa Ha onpe/eIeHHYI0 TeMy (BApUATHBHO).

Tembl pedepaToB:

1. Pecypco-, aHeprocOepexxeHre 1 HOBbIE MaTepHabl — MIABHBIH KPUTEPU COBPEMEHHOT0 O0IIECTBa.

2. TexHosOrHK pecypco- 1 3HeprocOepeReH s B METAIITyPrHYECKOM KOMIUIEKCe cTpaH EBponbl.

3. TexHosornn pecypco- u 3HeprocoepekeHns B Metamtyprudeckom koMiurekce CIIA.

4. BBICOKOTEXHOIOTHYHBIE pecypco- M 3HeprocOeperaromye MeTaulypriieckue TeXHOJIOTHH U MaTepHaibl B
npoMbliieHHocTH Snonnu u FOxuHoi Kopen

5. BBICOKOTEXHOIOTHYHBIE pecypco- M 3HeprocOeperaroimume MeTauTypruuecKie TEXHOJOTHH W MaTepHaibl B
npoMeinuieHHocTH Kuras.

6. BBICOKOTEXHOIOTHYHBIE pecypco- M 3HeprocOeperaronye MeTauTypruieckue TEXHOJIOTHH U MaTepHaibl B
npoMsllieHHocTd Munuu u bpasunun.

7. Bynymee npsiMoro BOCCTaHOBJICHHS XKele3a.

8. CpaBHeEHUs pa3jIMYHBIX THIIOB KaTaIH3aTOPOB M KaMmnaHuii Tpyb pedopme-pa.

9. Muposas cratuctuka MIDREX..

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

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

12. [Nosrimenue 3¢ pekTHBHOCTH pabOTHl JOMEHHBIX TeUel ¢ ucrons3oBanueM [1YT.

13. DHepreTryeckoe Oyyliee BHIUIABKH CTAJIH .

14. [MoBeimenue 3¢ pekTHBHOCTH PadOTHl CTAJEIUIABHIIBHBIX arperaTos.

15. OHEProTeXHOJOTHUECKUE aCIEKThl HEIIPEPBIBHON pa3nuBku cranu Ha MHII3.

16. HoBeble orueynopHsie MaTepHabl Uil HENPEPHIBHON Pa3IMBKHU CTalIH.

17. YmpaiieHne Ka4eCTBOM METAJLIONPOIYKIIMU Ha coBpeMeHHbIx MHII3.

18. OuepreTrudeckne actiekTsl nHTErpar MHJI3 n npokatHoro craHa.

19. INoBbIllIeHUE KauecTBa METAJUIONPOAYKIUH W CHIXKCHHE JHEPro€MKOCTH IPH TPOU3BOJCTBE  COPTOBOTO
MpoKaTa ¢ MUHUMAJIbHBIMH JIOITYCKaMH T10 pa3Mepam.

20. Pecypco— 1 3HEpro€MKOCTb MOJYyYeHHs TOHKHX MOJIOC W3 YEPHBIX METaJ-JIOB Ha 3aBOJIaX C MPHUMEHEHUEM
BAJIKOBBIX KPUCTAJIIM3aTOPOB.

21, DHeprocOeperaronie TEXHOJIOIMN HarpeBa B Ie4ax MPOKaTHBIX IIEXO0B.

22, DHEPro€MKOCTh XOJIOTHOH JIMCTOBOW MPOKATKH U ITyTH MOBHIIIEHUS Ka4eCTBa aBTOMOOMIIEHOTO JINCTa

23. DHepro-, MaTepHaIOTEXHOJOIHYECKOEe CpaBHEHHE HWHHOBAI[MOHHBIX IIPOKATHBIX arperaroB IPOW3BOJCTBA
JIMCTOBBIX BUJIOB MIPOKATA.

24. TyromaBkue MaTepHaibl B METAJLTYPTUH .
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25.
26.

METaJUINYECKUX MaTepuanax.
0) pacueTHOIi foMalIHel padoThI:
3amaua. [IpousBecTr cpaBHEHHE Ha OCHOBE YKPYITHEHHOI'O SHEPTeTHYECKOro Oa
-nmaica 3((EKTHBHOCTH MNPOM3BOJICTBA COPTOBOHM Iepe/esIbHOM 3arOTOBKM IO JIByM TEXHOJIOTHYECKUM CXEMaM:
KJIacCHYeCKasi 1 MHHOBAIIMOHHAS (IIPEIaraeTcs CTyICHTOM)
Cxema Nel- Knacecnyeckas cxema
JIOMEHHBII IeX — MapTEeHOBCKHII LiexX —
a) — omomuar — H3C— copToBoii cTaH (
JUISL COPTOBOT'O TIPOKATa);
0) — cnIOWHT — JIUCTOBOM CTaH (IS TMCTOBOTO MPOKATA).

Cxema Ne2- UHHOBanMoOHHas cxeMa (Ipeajaraercsl CTyAeHTOM)
BapuanTsl 3agaHuii coriacHo Tabnuiie (BapHaTHBHO).

CrmuiaBel ¢ 0COOBIMU TEIIOBBIMHU U YIpyrumm CBOICTBaMHU.
HaHOMaTepI/IaHLIZ METOAbI HCCICAOBAHMA. CpaBHeHI/Ie TEXHOJIOTUYUX CXEM MNOJYUCHHA HAHOCTPYKTYPHI B

5.3. OIIeHO‘lHl)Ie MaTepuaJjbl, HCIOJIb3YEMbIC 1JIA JK3aMEHa (onncalme 6I/I.]IeTOB, TECTOB " T.lI.)

OK3aMeH He IpeayCMOTpPEH.

5.4. MeToaMKa OLlEHKH OCBOEHHUSI NUCHMILIMHBI (MoayJisi, npakTuku. HUP)

B cemectpe 3 mo xypcy mpemycMmoTper 3a4deT. [IpocTaHoBKa 3aueTa BHIIOTHIETCS HA OCHOBE Pe3yIbTaTOB TEKYIIEH

aTTeCTalliy B TCUCHUC CEMECTpa 3.

6. YHEBHO-METOANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemasi Jureparypa

6.1.1 OcHoBHas InTEpPaTYpa

O003Haue ABTOpBI, 3ariaBue Bbubaunorexa H3naTeabcTB
HHUe COCTABHTEJIH 0, TOJ1
J1.1 E.H. CmupHOB, IIporpeccuBnbie HTBb CTU HUTY MUCUC, Crapsrif
B.A. Cxuisip. TEXHOJIOTHH U Ocxkon : CTU
MaTrepHalsbl B YEPHOU HUTY
METaJIIypIuH : Kypc MUCUC,
JICKIUH. 2018.
JT1.2 B.A. Cxsp, W HHOBalMOHHBIE U HTb CTU HUTY MUCHUC Crapsrif
E.H. CmupHOB. | pecypcocOeperaromu Ocxkon : CTU
€ TEXHOJIOTHH : HUTY
yueOHOe rmocobue MUCHC,
2017.
J1.3 A.I'.IllanmumoB, HNuanoBanmonHoe HTB CTU HUTY MUCHUC M.:
A.E. CemuH, pa3BuTue Merannyprus
A.l'. Tankus, 3JIEKTPOCTAETIaBUII nart, 2014.
K.JI. KocsIpes. BHOT'O TIPOM3BOJICTBA
1.4 A . Pynckoit HanotexHnosoruu B OnexTpoHHas OMOINOTeUHas CUCTeMa CaHkT-
MeTaJUTypruu «YHuusepcuterckas oudnuorexka» ONLINE | IlerepOypr :
URL: Hayxka, 2007
http://biblioclub.ru/index.php?page=book&id=
362993
J1.5 AA. CreranbHbIe CTalTH DnexTpoHHas OMOINOTeUHas CUCTEMa Kpacnospcek :
Konasega, U CIUIaBHI: yueOHOE «YHuBepcuterckas oudnuoreka» ONLINE | COVY, 2016.
E.C. nocobue URL:
Jlonatuna, http://biblioclub.ru/index.php?page=book&id=
B.W. AnukuHa, 497714
T.P.
I'nnpmaHmMHa
1.6 B.A. YapsHOB, OrneymnopHbIe, DnexTpoHHas OMOIMOTEYHAas CHCTEMa Mockaa ;
M.A. JlapuH, TETUIOM30JIAIMOHHBIE | «YHuBepcuTeTckas oudimorexka» ONLINE Bomnorga :
B.H. I'ymun U CTPOUTEJIbHBIE URL: Wnodpa-
MaTepuaIsl st http://biblioclub.ru/index.php?page=book&id=| Wmkenepus,
neueii: yaeoHoe 564327 2019
nocobue
J1.7 HT. OCHOBBI TEXHOJIOTHH DrekTpoHHast OMOIMOTeYHas cCcTeEMa Voukap-Ona
Kpamennnuuk HNOPOLIKOBOI «Yuusepcurerckas 6ubaroreka» ONLINE (MOTTY,
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oea, C.41. METaJUTYPIHH URL: 2016.
AnbeKoB, yuebHoe mocobue  |http://biblioclub.ru/index.php?page=book&id=
I'.Il. ®etncon 459486
6.1.2 lonoJIHUTEIbHAS JIUTEpPATypa
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 JloHerxk :
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 CILIaBHI : yueOHOE W oM
rmocobue MUCHUC,
2014
J24 0.C.Komapos, | MarepuaioBeicHHE B DneKTpoHHas OMOIHOTEUHAS CUCTEMA MuHCK :
J1.O®. MAaIIMHOCTPOEHUH : «YHuBepcuterckas 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 DJeKkTpoHHas OMOIMOTeYHas CHCTEMa Kpacnospcek :
O.A. MaTepuanax u «YHuBepcurerckas oudnroreka» ONLINE CoYy, 2016
Macanckuii, TEXHOJIOTUSX : URL:
M.M. y4eOHoe nocobue http://biblioclub.ru/index.php?page=book&
MaHyIkuHa 1 id=497206
Ap.
6.1.3 MeToauueckue MaTepUaIbl
Oobo3naue ABTOpBI, 3ariaBue Bbubauoreka H3narenancTBo,
HHe COCTAaBHUTEIH roa
J3.1 E.H. CmupHoOB, IIporpeccuBHBIE HTb CTU HUTY MUCHUC Crapsrif
B.A. Cxmp. TEXHOJIOTHH U Ocxkon : CTU
MaTepuasbl B YepHOU HUTY
METAJLIypPIUH : MUCHUC,
METOINIECKUE 2018.
yKa3aHus 110
BBIITOJIHECHUIO
JIOMAIITHETO 3aJIaHusl
J13.2 E.H. CmupHoOB, IIporpeccuBHbIE HTb CTU HUTY MUCHUC Crapbrif
B.A. Cxsp. TEXHOJIOTHH U Ocxkon : CTU
MaTepuasbl B YepHOU HUTY
METaJIyprUHn: MUCHUC,
METOIMYECKHE 2018.
yKa3zaHus s
IMPaKTUYCCKUX
3aHATUH 110 KypCy
6.2. IlepeueHnb pecypcoB MHGPOPMALUOHHO-TeIeKOMMYHUKALMOHHOM ceTH «AHTepHET
91 3D-Buzyanusarnus komiuiekca LI'BXK-3.
https://www.youtube.com/watch?time_continue=56&v=WgJWhKqil2Y &feature=emb_logo
02 [IpousBoacTBo ropstuedpukernpoBanHoro 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 ITpon3BOACTBO KEIE30PYAHOTO KOHIIEHTPATA.

https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
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IIpou3BOACTBO OKATHIMIEH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E&feature=emb_logo

D6 JloMennas neus. https://www.youtube.com/watch?v=Pw0jPG6hHXA
37 TeXHONMOrHIEeCKHH UKIT TPOU3BO/ICTBA YyryHa,CTalH U IPOKATa
https://www.youtube.com/watch?v=JEik9Mgs5Jk
28 KonBeprepHoe mpoun3BoacTBO cran https://www.youtube.com/watch?v=ZXvAKYGKnR0O
59 TexHONOorus CTaNeIUIaBIIbHOTO IPOU3BOICTBA / KOHBEPTEPHOE MPOH3BOICTBO
https://www.youtube.com/watch?v=nTzYi4vtBOU
310 [pousBoacTBo npoduIbHBIX TPYO, [IpOU3BOACTBO X0I0AHOASHOPMHUPOBAHHBIX TPYO
https://www.youtube.com/watch?v=h2anNoeZW9IM
211 IIpounsBojcTBO MOBHBIX TPYO https://www.youtube.com/watch?v=GgGw8J7cdeo
312 [TpousBoacTBO X010aHOAe)OPMHUPOBAaHHBIX TPYyO https://www.youtube.com/watch?v=MzB7fbvGowl
913 IIpon3BoACTBO aNIOMUHUEBOTO IpoOKaTa
https://www.youtube.com/watch?v=-05guHtDz7k
D14 IIponeccsl mpokaTku
https://www.youtube.com/watch?v=F6K5S_cLrll
215 TexHOIOTHS MPOKATHOTO MPOU3BOICTBA / TPOU3BOJICTBO PEIHCOB
https://www.youtube.com/watch?v=hmmY_UH-ESA
6.3. IlepeyeHb MPOrpaMMHOIO o00ecrevYeHus!
m1 MS Windows
112 MS Office
13 Kaspersky Endpoint Security st 6usHeca.
6.4. IlepeyeHb HHAPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM H MPO(eCCHOHAIbHBIX 023 TAHHBIX
[TOJTHOTEKCTOBBIC POCCHIICKIE HAYYHBIC YKYPHAIIBI M CTATHH:
ni — Hayunas snexrponnas 6ubnmorexa eLIBRARY https://elibrary.ru/
n?2 — [oMHOTEKCTOBBIC ACTIOBbIC MyONIUKAIUH HHYOPMATEHTCTB U MPECCHI M0 53 0TpacisiM
https://polpred.com/news
Nuoctpanubie 6a3bl qanubix (noctym ¢ IP anpecos MUCHUC):
"3 — aHanmuTH4ecKas 6a3a (uuaekcel utupoBanus) Web of Science https://apps.webofknowledge.com
n4 — aHanmuTHYecKas 6a3a (MHACKCHI HUTHPOBaHus) Scopus https://www.scopus.com/
n5s — Haykometpuueckas cuctema InCites https://apps.webofknowledge.com
ne6 — Hay4Hble )KypHaibl n3narenscTsa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
7.1 AyauTopus o0uiero Ha3HayeHHus (JIEKUMOHHOI0 TMIIA MJIU JJIsl IPOBeleHUs NPAKTUYEeCKUX 3aHATHI).
[TepeueHb OCHOBHOTO 00OPY/I0BaHMSI, YU€OHO-HATIISTHBIX TTOCOOUH:
KOMIUIEKT yueOHOI Mebenu Ha 25 mocagouHbIX MecT,
MoHo0siok MSI AE2210 HR,
npoektop Juisi mpe3eHtanuii Epson EB-485W.
7.2 IMomerenue 1Jisi CAMOCTOSITEILHOM PadOTHI 00YYAIOIINXCSH .

Aynutopusi Ne 306

JlaGopaTopusi MOeJMPOBAHUS METAJLUIYPru4ecKHX NMpoueccoB U NHGPOPMAIMOHHBIX

TEeXHOJIOTHil

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

KOMILICKT Y9eOHOH MeOenu Ha 25 mocaqouHbIX MecCT,

pabouas crannus Core i3-4130 - 4 .,

pabouast cranuust HP Z420 - 8 mir.,

npoektop s npeseHtanuid Acer X1111 DLP Projector QSV 1032.

B nomeniennn 11st caMOCTOATENHHON PabOThl 00yJaIONIUXCs IMEETCS MTOAKIIIOUeHue K ceTH «MHTepHeT» 1
JIOCTYT B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEAY OPTaHU3AIIHH.

8. METOANYECKHE YKA3AHUA VIS OBYYAIOIIUXCS 11O U3YYEHUTIO JUCHUITJINHBI

MOaYJisl, MPAKTUKH, HUP)

Jisa yenemmHOTO 0OCBOCHMS AUCHUILTHHEI «IIporpeccuBHbIe TEXHOJIOTHH U MATEPUAJbI B YePHOI MeTaJLUTypruu»
oby4aromemMycst He00X0IUMO:

ITocemaTe Bce BUABI 3aHATHI.

CBOEBPEMEHHO 3apErUCTPUPOBATHCA HA PEKOMEHI0BAHHBIE AIEKTPOHHBIE PECYPCHL.

[Tpy BOZHUKHOBEHUH JIOOBIX BOIIPOCOB IO COJEPKaHUIO Kypca M OpraHnu3aluu paboThl CBOEBPEMEHHO
o0palaThcst K penoAaBaTenio (B yackl OYHBIX KOHCybTalmi, yepe3 MS Teams uiau LMS Canvas (mpukaz HUTY

1.
2.
3.
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«MUCHC» Ne 3870.8. ot 05.06.2018 1. «O npumenenun B yueoHom mporecce IMOC»)
4. OTueTHl MO MPAKTHYSCKUM paboTaM PEKOMEHIYETCS BBIOJHATH ¢ ucnoyib3oBanueM MS Office, momyckaercs
BBIMOJTHATH B PYKOIICHOM BHUJIC.
5. AkTHBHO paboTaTh C HAYYHBIMH Oa3amu B ceTu MHTEpHET.
KauecTBeHHOE OCBOCHHUE TUCIMILIMHBI BO3MOXKHO TOJBKO IPU CHCTEMATHIECKOM CaMOCTOSATEILHON paboTe, 4To
MOJIICPIKUBACTCS CUCTEMOU TEKYIIICH aTTeCTAIUH.
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