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1. IEJIM OCBOEHUSA

Lenp ocBoeHWs AWMCHMIUIMHBI — (POPMHPOBAaHHE y CTYAEHTOB LEIOCTHOTO CHCTEMHOTO IPEICTAaBIECHUS O
COBPEMEHHBIX CHUCTEM TEXHOJIOTHH METaITyprHYeCKOTo ITPOM3BOCTBA, a TaKkKe 00JIacTH KavyecTBa NMPOU3BOJUMBIX H
UCTIONIb3YyEeMBIX HOBBIX MarepuanoB. Kpome Toro, IUCHUILIMHA CIIOCOOCTBYET (OPMHUPOBAHHIO Y BBITYCKHHUKOB
CO3HATENFHOW OpPUEHTAINH Ha pa3pabOTKy M MPHUMEHEHHE PECypco- W IHEProcOeperarmnx TEXHOJIOTHA B YEPHOI
MeTaJUTypIuu.

3amgaun TUCIUIUTHBL:

1. OBnaneHue 3HAHUSIMH B OONACTH MOCTPOCHHUSI WHHOBALMOHHBIX CHCTEM TEXHOJIOTHI METALTypru4ecKoro
MIPOM3BO/ICTBA Ha 0a3e MCIOJIb30BaHHSI COBPEMEHHBIX MaTEPUAIIOB;

2. OBnajieHue IpUeMaMH SHEPrO- 3KOJIOTHYECKOTO M MaTepHaIbHOTO aHATN3a KOHKPETHBIX TEXHOJIOTHYECKHX
MIPOIIECCOB, HEOOXOIMUMBIX IS BBITTOJIHEHHSI PA3IMYHBIX HHKEHEPHBIX 1 SKOHOMHYECKUX PACUETOB;

3. OBnageHus mpuUeMaMy aHaJIKM3a IPOU3BOJICTBEHHOM NEATEIbHOCTH METAUTyPTHYECKOrO MpPEeANpHTHS,
MPOTHO3UPOBAHUS JalbHEHIIET0 pa3BUTHS MPOU3BOJACTBA B HAMPABICHHWU IOBBIIEHHUS IPOU3BOIUTENBHOCTH U
KOHKYPEHTOCIOCOOHOCTH IPOAYKLIUH.

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOU IMTPOI'PAMMBbI

Iux (paszen) OIT: | BL.B.

2.1 TpeOoBaHus K NpeIBAPUTEILHON MOAT0TOBKE 00y4a0LIerocs:

2.1.1 | IlpuknagHas TEpMOJMHAMIKA U KHHETHKA METAJUTYPTHYECKHX ITPOIIECCOB

2.1.2 | OcobenHocTH 00pabOTKH IIBETHBIX METAJIOB U CILUIABOB JIABIICHUEM

2.1.3 | CoBpeMeHHbIE POOJIEMbI METAIUTYPTHH U MaTePHAIOBEICHHSI

2.1.4 | MonenupoBaHHe TEXHOJIOTHIECKUX TIPOIECCOB

2.2 Jucouniannbl (MOAYJIM) M MPAKTHKH, 1151 KOTOPBIX 0CBOCHHE JAHHON JMCIMIIIMHBI (MOLYJIS)
He00X0IMMO KaK NpeuiecTByonee:

2.2.1 | Tlpou3BoacTBeHHAasl MPaKTHKa (MPEIUILIIOMHAsT)

2.2.2 | BhbINoJHEHHE U 3alIUTA BBITYCKHOH KBATH()UKAITMOHHONW PadOTHI, BKIIFOYAS IMOATOTOBKY K MPOLEAYPE 3alTUTHI
Y IPOLEAYPY 3alIUThI

3. ”HAUKATOPbI ®OPMUPOBAHUSI KOMIIETEHIIUAM,
COBMEUIEHHBIE C PE3YJIBTATAMHM OBYYEHNWS 1O AUCIHHUAIIJIMHE

YK-1 CnocoGeH ocymecTBIATh KpUTHYECKHIT AaHAU3 HOBBIX H CJI0KHBIX HHKEHEPHBIX 00BEKTOB, MPOIECCOB
H CHCTEM B MEKIMCUHMILIMHAPHOM KOHTEKCTe, NPO0/JIeMHBIX CUTyalHii HA OCHOBE CHCTEMHOI'0 IIOAX0/a,
BbIOPATh M NPUMEHUTH HanboJIee MOAXOAAIINE H AKTYAIbHbIE METO/bI H3 CYLIECTBYIOIINX AHATUTHYECKHX,
BBIYHCIUTEIbHBIX H IKCIEPHMEHTATbHBIX METO0B HJIM HOBBIX U HHHOBAIMOHHBIX METOI0B, BHIPA0ATHIBATH
CTPATeruio AeiicTBU

3Harb: VK-1-31 ocnogusie obvexmpl, npoyeccyl U CUCmembl MemaiiypeutecKol npoMbluLIeHHOCHU

VK-1-32 cywecmeyrowgue ananumudeckue, Gbl4UCTUMENbHbIE U IKCHEPUMEHNANbHBLE MEMOObL UL HOBble
U UHHOBAYUOHHbIE MEMOObL

VK-1-33 3 npunyunsi cucmemuoco nooxooa

Ymers: VK-1-V1 cmasums necmanoapmuule 3a0a4u 8 YCI0GUX HEONPEOEIeHHOCMU U ANbMEPHAMUGHBIX DEUUEHUL
€ UCNONL308AHUEM UHHOBAYUOHHBIX MEMOO08 8 MEMALTYPUU HA OCHOBE YUPDPOBLIX U CKBOZHBIX
MExXHON02Ull

VK-1-V2 pewams necmanoapmHubie 3a0ayu 8 YCl08UAX HeonpeodereHHOCMU U AlbIePHAMUBHBIX pelleHUl
C UCNONb308AHUEM COOTNBEMCMEYIOWUX IHEP2OpecyPCochepecalowux cnocobo8 6 Memanitypeul

Bnanets: | VK-1-Bl nagvikamu Kpumuuecko2o aHaiu3a 603MOICHbIX Nymell SHep2opecypcochepedcenus 8
MEMANIYpeUll Ha OCHOBE CUCHEMHO20 N00X00d

YK-2 CnocoGeH HHTErpHpOBaTh 3HAHUS M PUHUMATDH PellleHUsI B CI0KHBIX CHTyanusx, popMyanpoBaTb
Cy’KJAeHHsI HA OCHOBe HENOJHOM WM OrpaHNYeHHOH HH( opMayu, yNIPaBJIATh POEKTOM Ha BeexX 3Tanax ero
JKM3HEHHOI 0 IIMKJIa

3HaTh: VK-2-31 - ocnogbt Menmo0dos aHanusza na 0CHOBe CUCHEMHO20 N00X00a NPOOYKYUU, NPOYECCO8 U CUCTEM 6
PAMKAX WUPOKUX MEeHCOUCYUNTUHAPHBIX obaacmell,

VK-2-32 — memooonozuro nocmanosku u pewenuss HeCmanoapmmubvie 3a0a4u 8 YCio8usx
HeonpeoeleHHOCIU U AbMEPHAMUSHIX PeUeHUll ¢ UCHONb308AHUEM COOMBEMCMEYIOUUX
AHATUIMUYECKUX, BLIYUCTUMENbHBIX U IKCHEPUMEHMATLHBIX MEMO0008, d MAKIHCEe HOBbIX UHHOBAYUOHHBIX
Memo0o0s

Ymers: VK-2-V1 - cmasums u pewsams necmanoapmuvie 3a0ayu 8 YCI08USX HEONPeOeleHHOCU U
ANbMEPHAUBHBIX PeUeHU,
VK-2-Y?2 - gvibupamo memoowvl 015t peuieHust, d UMEHHO: AHATUMUYECKUe, 8bIYUCTUMENbHbLE U

3




IKCnepumernmajbisvle, d maKkdce Hoeble UHHOBAYUOHHbLE Memookbl.

Buaners: | VK-2-Bl — nasvikamu nocmaHo8Ku munoguix 3a0auu IKCHePUMEHMAaIbH020 UCCIe008AHUS, d MAKJICe
CMagumy U peuams Hecmanoapmuble 3a0ayu ¢ UCNOIb308AHUEM COOMBEMCMEYIOUUX AHATUMUYECKUX,
BbIYUCTUMENbHBIX U IKCHEPUMEHTNATILHBIX MEMO008, A MAKICE HOBbIX UHHOBAYUOHHBIX MEMOO08,
VK-2-B2 — nagvixamu npumeHenus aHaiumu4eckux, 8bl4UCTUMENbHbIX U SKCHEPUMEHMATbHBIX MeNMO0008
npU COBEPULCHCMBOBAHUSL MEMATLYPSUHECKUX NPOYECCO8 8 YCIOBUSIX HEONPEOeLeHHOCHIU U
AbMEPHATNUGHBIX PEUEHUL.

YK-3 Cnoco6eH ncnob30BaTh pa3InyHbIe METO/ABI SICHOTO H HEIBYCMBICJIEHHOT0 (hopMyJIMPOBaHNS CBOUX
BbIBO/I0B, 3HAHMIT U 000CHOBAHMA ISl CIENMAJIUZUPOBAHHON U HeCTIEMATU3MPOBAHHON ayANTOPHii B
HAIMOHAJIBLHOM M MEKIYHAPOIHOM KOHTEKCTAaX, OPraHu30BbIBATH U PYKOBOAUTH PA00TOH KOMAaH/IbI,
BbIPA0ATHIBasi KOMAHJIHYIO CTPATErvI0 VIS JOCTUKEHH S OCTABJIEHHOM 1eH

3HaTh: YK- 3 -31 merons! GOpMyIHpOBaHUS CBOMX BBIBOJIOB, 3HAHWI 1 00OOCHOBAaHU PH 000CHOBAHUH
BHEJIPEHUS IPOTPECCUBHBIX MAaTEPHAIIOB U TEXHOJIOTUH
YMersb: YK- 3 -Y1 oprann3oBbIBaTh U pyKOBOANUTH PaOOTON KOMaH/bI 10 COBEPILIEHCTBOBAHUIO IIPOU3BOJICTBA MTPU

BHEAPEHUS IIPOIPECCUBHBIX MAaTEPUAIOB U TEXHOJIOTUN
VK- 3 -Y2 Bolpa0arbiBasi KOMaHJHYIO CTPATETHIO JUIs JOCTHXKEHHUS IIOCTaBJICHHOM 1I€JTH TIPU BHEIPEHHUS
ITPOIPECCUBHBIX MATEPUAIIOB M TEXHOJIOTHI

Bnanmers: | YK- 3 -B1 HaBblkamu (opMynupoBaHus CBOMX BEIBOJIOB, 3HaHWI 1 0OOCHOBaHM K 000CHOBaHNHU
BHEIPEHUS IPOTPECCUBHBIX MAaTEPUAIIOB U TEXHOJIOTUI

YK-6 Cnoco0en onpeneiasiTh H peaju30BbIBATH NPHOPUTETHI COOCTBEHHOI AeSITEILHOCTH U CIOCOOHI ee
COBEPILIEHCTBOBAHNS HA OCHOBE CAMOOICHKH, Y4aCTBOBATH B 00Y4CHHUH HA NPOTS:KCHUH BCeil JKM3HH

3Harb: VK-6-31 nanpaenenus cogepuiencmeo8anusi COOCMEEHHOU 0esIMeIbHOCMU HA OCHOBE CAMOOYEHKU

Yw™meTs: VK-6-¥V1 nposooumv camooyeHKy coOcmeer ol OessmelbHoCmu
VK-6-Y2 onpeoensmo u peanuzosvisams npuopumenvl COOCMBEEHHOU OessimelbHOCIU
VK-6-V3 V yuacmeosamv 6 obyuenuu na npomsiceHuu 6cetl HCusnu

Bnaners: | YK-6-B1 nasvikamu camooyenku i ROCMAaHO8KU RPUOPUIENO8 cOOCMBEHHOI 0esimeTbHOCIL
VK-6-B2 nagvixamu 6b160pa npuopumemos co6Cmeeno 0essimenbHoCmu
VK-6-B3 naevixamu nenpepwienozo ooyuenus

IK-1 AHaau3 M coBepLIEHCTBOBAHHE METAIYPrHUYeCKHX MPOLECCOB

3HaTh: [1K-1.1-31 - ocHOBHBIE MTOIXOMBI, IPAMEHSIEMBIE IS IEPBUYHOTO aHANM3a JaHHBIX TEXHUIECKOH
JIOKYMEHTAI[MH, XapaKTePU3YIOII1e COOMIOICHNE TEXHOIOTHUECKUX PErTIAMEHTOB, TIPABHI SKCILTyaTaI[UH
M TEXHUYECKOT0 00CIY)KUBaHHS 000PYI0BAHHS 3JIETPOCTATICIIIABUIBHBIX MEYeH U CTAHOB ropsueit
MPOKATKH Tepe]] MPUHSATHEM PEIICHHH 10 KOPPEKTUPOBKE MPOIIEcca MOTOTOBKH HIMXTHI K IIaBKE B
AIIEKTPOIIEYaxX M PeKUMOB Ae(hOPMHUPOBAHUS TIPU MPOKATKE

Yw™mers: [IK-1.1-V1 — norugyeckn 000CHOBAaHHO HHTEPIPETHPOBATH HA OCHOBE JAHHBIX CHCTEMHOTO aHAIH3a MIPH
BBIOOpE TEPCIEKTHBHBIX MAaTEPUAIOB ISl ITPOIIECCOB U M3/IENUI MOTyIacMBbIX B
ANEKTPOCTAIETIIABUIIBHBIX 11eXax U 1exax OM/I, rapaHTHPYIOIIMX MOBBIIIEHHE YPOBHS
9KCILTYyaTallMOHHBIX CBOMCTB U O€30MACHOCTH JUIS OKPYKAIOIIEH cCpepl;

[1K-3.1-Y2 — Ha OCHOBE CErMEHTHOTO aHAIN3a BBIABIATH OOBEKTHI IS YIY4IIEHHs B METAJUTypryy,
OLICHMBATh PUCKHU U ONIPEJEIISTh MEPBI 10 00ECIIEYeHUI0 OE30I1aCHOCTH TEXHOJIOTHYECKHX MPOIECCOB

Bnamers: | IIK-1.1-B1 — HaBBIKaMu IpakTUYECKOH peann3alii BHOCHMBIX KOPPEKTHPOBOK B TEXHOIOTUUECKUE
HPOLIECChI, CBA3AHHBIE C MOTyYEHHEM NPOAYKIUH Ha PA3IMUHbIX CTAAUSIX METALTYPTHUECKOTO LIUKJIA.

IIK-2 Omnpenesienne cepbl NPUMeHEHUs Pe3yJIbTATOB HAYYHO-HCC/IEA0BATE]bCKHX H ONBITHO-
KOHCTPYKTOPCKHUX pagoT

3HaTh: [1K-1.1-31 - ocHOBHBIE MTOAXOMBI, UCIIOJIB3YEMBIE IS IEPBUYHOTO aHAIHM3a U MOCIEAYIONIETO
ompejeeHus: cep MPUMEHUMOCTH Pe3yJIbTaTOB HAYYHO-UCCIIEOBATEILCKUX U OTBITHO-
KOHCTPYKTOPCKHX paboT

YMersb: [K-1.1-V1 — noruyecku 000CHOBAaHHO ONPEACIATh HAa OCHOBE TAHHBIX CUCTEMHOTO aHanm3a chepy
MPUMEHUMOCTH PE3yJTbTaTOB HAYUHO-HUCCIICAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PadoT;
I1K-1.1-Y2 — Ha OCHOBE CErMEHTHOT'O aHAIM3a OIICHUBATh PUCKH U ONIPEIENIATh MEPBI IO 00CCIICUCHUIO
0e30MaCHOCTH TIPUMEHEHUS Pe3yIbTaTOB HAYYHO-UCCIIENOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PadoOT

Bnaners: | [1IK-1.1-B1 — HaBbIkaMu MPakTUYECKOTO MPUMEHEHUST PE3YJIbTaTOB HAYYHO-HUCCIIEIOBATEIBCKUX
OTIBITHO-KOHCTPYKTOPCKUX PAOOT B Pa3INYHBIX COCTABIISIOINX COBPEMEHHONW CHCTEMBI TEXHOJIOTHI
METaLTYPTU9eCcKOro MPON3BOJICTBA




4. CTPYKTYPA U COJAEPKAHUE

Jluteparypa u

Kox |HamMeHoBaHMe pa3ieioB U KoauuecTBo Ipume-
BAHSATHS TeM /BUJ 3aHATHUS/ (IR 4acoB e yaHue
pecypcsl
Pasnen 1. CoBpeMeHHbIe
TeHAeHIIMH Pa3BUTHS
4YepHO MeTaLTyprum.
1.1 [penmer u 3a1a4u 3 2 VK-1-31 JI.1.1
JIACIIUTIIAHBI. VK-1-32 J1.1.2
CoBpeMeHHbIE TEHACHITUN VYK-1-32 JI.1.4
pa3BUTHSI YePHOH YK-2-31 JL.2.2
METaJLTYpIUH. YK-2-32 J1.2.5
DHepPreTU4ecKuii u YK-2-V1
CBIPHEBOH (pakTOp B YK-2-Y2
Pa3BUTHH NPOTPECCUBHBIX YK-6-31
TEXHOJIOTHI B UepHON YK-6-32
mertautypruu /Jlex / VK-6-V1
1.2 CyIHOCTb U 3HaYEHUE 3 2 YK-1-V1 JIL.1.1
pecypcocOepekeHus B YK-1-¥2 JL.1.2
COBPEMEHHBIX YCIOBHUAX YK-2-V1 J.1.4
Mp/ YK-2-y2 J1.2.2
YK-2-B1 J1.2.5
YK-2-B2 J1.3.2
YK-6-31
YK-6-32
YK-6-V1
YK-6-B1
YK-6-B2
13 CamocTosiTensHoe 3 4 YK-1-V1 JI.1.1
n3ydeHne 1-ro Momayns YK-1-V2 JI.1.2
BorpocoB Pa3nena 1: VK-2-31 J1.1.4
1. Mecro uépHoit YK-2-32 J1.2.2
METAITYPI'MU B MUPOBOM U YK-2-V1 J1.2.5
HapOJHOM XO3SIMCTBE. YK-2-Y2
2. OCHOBHBIC TIOKA3aTEIN YK-2-B2
paboTsI uepHOH YK-6-31
MeTaurypruu mupa u PO 3a YK-6-32
MOCHEIHHE 5 JIeT. VK-6-Y1
3.001mas xapakTeprcTHKa YK-6-B1
TPaAUIHOHHBIX
TEXHOJIOTUUECKHX
IIPOLIECCOB B YEPHOI
metaiutyprun. /Cp/
14 CamocTrosiTensHoe 3 3 YK-2-31 JI.1.1
H3y4eHue 2-ro MOIYJIs YK-2-32 J.1.2
BonpocoB Pa3nena 1: YK-2-V1 J.1.4
1. ChipbeBble MaTEpUaNbl U YK-2-Y2 J1.2.2
SHEPrOHOCHUTENN YK-6-31 J1.2.5
HCIIOJIB3YIOTCS B YK-6-32
COBpEMEHHOM u€pHOi YK-6-V1
METaJLTypTHUH. YK-6-B1
2. Ilpu4uHEl U coaepkaHue YK-6-B2

HOPMATHBOB I10
Y)KECTOUCHHUIO TPeOOBaHUIA
K 9KOJIOTHYECKOH
06€30MacCHOCTH.

3. Junamuka TpOM3BOJCTBA
IOPOAYKIIMM YEpHOIl
MeTautyprueit Poccun.
Koaddunuent
HCIIOJB30BaHUs




MIPOU3BOACTBEHHBIX
moIHocTen 3a 2015-
2019r.r. / Cp/

15 OHepreTu4yeckui u YK-2-31 JIL.1.1
CBIPBEBOM (haKTOP B YK-2-32 JL1.2
Pa3BUTHUHU TPOTPECCUBHBIX YK-2-V1 J.1.4
TEXHOJIOTUI B YepHOU YK-2-Y2 J1.2.5
merastypruu / Jlek / [K-1-31
IK-1-Y1
IK-1-Y2
1.6 OHepreTHYecKue YK-2-31 JL1.1
obcrenoBanmns / [1p./ YK-2-32 J.1.2
YK-2-V1 J.1.4
YK-2-Y2 J1.2.5
IK-1-31 J1.3.2
IK-1-Y1
[K-1-Y2
IK-1-B1
1.7 Bropuunsie MaTepuanbHbIe YK-2-YV1 JL1.1
pecypest /TIp./ YK-2-Y2 J1.1.2
YK-2-B1 J.1.4
YK-2-B2 J1.2.5
[K-1-31 J1.3.2
[K-1-V1
[K-1-¥2
IIK-1-B1
18 CamocTrosTensHoe YK-2-31 JI.1.1
u3ydeHue 3-ro MOyIst YK-2-32 JL1.2
BonpocoB Pa3znena 1: YK-2-V1 J.1.4
1. XapakTepucruka YK-2-y2 J1.2.5
MIPOMU3BOJICTBA MPOAYKIUU [IK-2-31
Ha BEAYILIUX Pea-TIPUATHIX [K-2-Y1
OTpacIy. [K-2-Y2
2. XapakTepucTHKa
MOCTaBOK MPOAYKIINU
BEIYIIUX MPEATPUITHIX
OTpaciy Ha BHEIIHUH
PBIHOK.
3. XapakTepuctuka
MOCTaBKH POIYKIUH
BEIYIIUX MPEATPUITUIX
OTpaciy Ha BHYTPCHHUI
psaok / Cp/
19 CaMocTosTeNbHOE YK-2-31 J.1.1
n3ydeHue 4-ro MoayJs YK-2-V1 J.1.2
BorpocoB Paznena 1: VK-2-V2 J1.1.4
1. XapaxTepucruka YK-2-B2 J1.2.5
CTPYKTYpBI 3aTpar J00bIYH [K-2-31
U 00oraIeHus Keae3Hou [IK-2-V1
pyast B Poccuu 3a IK-2-B1

TIOCJICAHUE TOJIBI.

2. XapaKTepucTuKa
CTPYKTYpBI 3aTpar
MIPOM3BOCTBA YyTyHa,
(heppOCIIIaBOB U CTAIH B
Poccuu 3a mocneaHue rogsl.
3. XapakTepuctuka
CTPYKTYpBI 3aTpar
MPpOU3BOACTBA YYI'YHHBIX U
cTanbHbIX TpyO Poccun 3a
HIOCJIETHHE TOJbI.

4. XapakTepHucTHKa




H3MEHEHUS YICTbHBIX
3aTpar CHIPbsI, MATEPHAIIOB
U TEXHOJIOTHYECKOTO
TOILIABA HA IPOU3BOICTBO
4yr'yHa, CTAIN U TIpoKara /
Cp/

Pa3nen 2. Tengenuun
Pa3BUTHUS TEXHOJIOTHHI
NMPOU3BOJICTBA CTAJIHN

2.1 TeHeHIIMN Pa3BUTHS VK-3-31 JI.1.1
TEXHOJIOTUH TIPOU3BOICTBA VK-3-32 JI.1.2
CTali B KOHBEpPTEPE U YK-3-33 JL1.3
JCII, CoepiieHCTBOBaHHE YVK-3-V1 J1.14
HX KOHCTPYKIIMH YK-3-Y2 JI.1.6
CoBpeMeHHBIC TCHICHITUI IK-1-31 J1.2.1
pa3BUTHSI YEPHOU [K-1-V1 J1.2.5
mertamtypru. / Jlek / [K-1-Y2 21-99
2.2 Kommnekcunoe YK-3-V1 JI.1.1
UCIIOJIb30BaHUE YK-3-¥2 J.1.2
MaTepualbHBIX PECYPCOB B YK-3-B1 JI.1.3
METALTYPTUH TIPH YK-3-B2 J.1.4
npousBozcTse cranu / Ip./ YK-3-B3 JI.1.6
IK-1-31 J1.2.1
IK-1-Y1 J1.2.5
IK-1-Y2 J1.3.2
I1K-1-B1
2.3 CamocTrosTensHoe YK-3-31 JI.1.1
uzydyeHue 1-ro Moysst YK-3-32 JL1.2
BonpocoB Pa3nena 2: YK-3-33 JI.1.3
1.JIluHaMuKa U3MEHEHUS YK-3-V1 J.1.4
JIOJTM JTATOM 3arOTOBKY B YK-3-¥2 JI.1.6
CTPYKTYype 33JaHHOTO B YK-3-B2 JL.2.1
NPOKAaT M Pacxo/]| CTajJIH Ha YK-3-B3 J1.2.5
TIPOU3BOJICTBO TOTOBOTO TIK-1-31
MpoKara. [K-1-Y2
2.XapaKkTepucTuka [1K-1-B1
mupooro peraka JXXKPC.
3.Crpykrypa peiaka JKPC B
Poccun: notpebnenue,
UMIIOPT, 9KCIIOPT, LCHBI.
4.Ctpyktypa psiHka XKPC
CTpaH-KOHKYPEHTOB
(Kazaxcran, Kurait,
VYxpaunna) : morpedieHue,
UMIIOPT, 9KCIOpT, 1eHs! Cp/
2.4 CamocTosiTensHoe YK-3-31 JI.1.1
H3y4eHue 2-ro MOIYJIs YK-3-32 J.1.2
BorpocoB Paznena 2: VK-3-33 JI.1.3
1.CTpykTypa phIHKa YK-3-V1 J.1.4
YrOJILHOTO KOHIICHTpaTa YK-3-¥2 JI.1.6
I KOKcoBaHusd B Poccun: VK-3-B3 J1.2.1
moTpedieHne, UMIOPT, IK-1-31 J1.2.5
9KCIIOPT, IIEHEI. [IK-1-V1
2.CTpyKTypa peIHKa [K-1-V2

YrOJIBHOTO KOHIIEHTpATa
JUTSl KOKCOBAHHS CTPaH-
koHKypeHTOB (KazaxcraH,
Kuraii, Ykpauna):
noTpebieHne, UMIOPT,
9KCIOPT, LIEHBI.
3.CTpyKTypa pbIHKa
Metaionaoma B Poccun u




MHUPOBOM pBIHKE:
noTpedieHue, UMIOPT,
9KCIOPT, LIEHBI.
4.OcHOBHEBIE TTOKa3aTelN
pecypcocoiepKaHust
BEIllECTBA, MaTepuara,
nzgenus, npoaykimu / Cp/

25 MHHOBaIIMOHHBIE METO/IBI YK-2-31 JL1.1
KOHTPOJIS1 IPOLIECCOM YK-2-32 J.1.2
3aTBepeBaHUs YK-2-V1 J.1.4
HENPEPHIBHOIUTHIX YK-2-y2 JI.1.5
3arotoBok / Jlek / VK-3-31 J1.2.1
YK-3-32 J1.2.2
YK-3-33 J1.2.5
YK-3-V1 91-99
YK-3-¥2
2.6 OKOHOMHS MaTepUano- u YK-2-V1 J.1.1
JHEPreTUYECKUX PECYPCOB YK-2-V2 JL.1.2
HAa MPENIPUATUAX YEPHOU YK-2-B1 J.1.4
METaJLIypIUu: HEIPEphIBHASL YK-2-B2 JLL1.5
paznuBka / [1p./ YK-3-33 J1.2.1
YK-3-V1 J1.2.2
YK-3-Y2 J1.2.5
YK-3-B1 J1.3.2
YK-3-B2
YK-3-B3
2.7 CaMocTtosTenpHOoe YK-2-31 JIL1.1
u3ydeHue 3-ro MOyIst YK-2-32 JL1.2
BorpocoB Paznena 2: YK-2-V1 J.1.4
1.OCHOBHBIC MTOKA3aTEIH YK-2-y2 JI.1.5
PECYPCOEMKOCTH BEIIECTBA, YK-2-B2 JL.2.1
Marepuana, u3JIenus, YK-3-31 J1.2.2
MPOAYKITUH YK-3-33 J1.2.5
2.OCHOBHBIE TIOKa3aTeNIN YK-3-V1
PecypCcoSKOHOMUYHOCTH YK-3-Y2
BEIlleCTBa, MaTepuaa, VK-3-Bl
H31CIHA, HpO]lyI(I_II/II/I.
3.0OCHOBHBIE MTOKa3aTeH
SHEPreTUYECKON
3¢ PEKTUBHOCTH dHEPro-
moTpedsromei
MPOAYKIUH?
4. 9HeproéMKOCTb
MPOU3BOCTBA MPOYKIHH,
U KaKoBbI e€ mokasaresnu /
Cp/
2.8 CamocTosiTensHoe YK-2-31 JL1.1
n3ydeHue 4-ro Mogyns YK-2-32 JI.1.2
BorpocoB Paznena 2: YK-2-V1 J.1.4
1. TexHomornueckas YK-2-B1 JL1.5
JHEPro&MKOCTh? YK-2-B2 J1.2.1
2.0061masg cxema JOMEHHOTO VK-3-31 J1.2.2
npou3BozcTBa. OCHOBHbBIE VK-3-32 J1.2.5
TEXHOJIOTHYECKHE YK-3-33
MOKa3aTeHu. YK-3-B2
3.ParronanbHoe YK-3-B3
HCIOJIb30BAHIE PECYPCOB B
JIOMEHHOM KOMILIEKCE.
4.BHeIOMEHHbIE MPOIIECCHI
noydenus cramu / Cp/
2.9 CamocTosiTensHoe YK-2-31 J.1.1
U3y4eHHe 5-T0 MOJYIIs YK-2-YV1 J.1.2




BorpocoB Paznena 2: VK-2-V2 J1.1.4
1.KoHBepTOpHBIii TpoIecc YK-2-B2 JI.1.5
MPOM3BOCTBA CTAIIH. VK-3-31 J1.2.1
PaunonansHOe YK-3-32 J1.2.2
HCIIONIb30BAHHE PECYPCOB. YK-3-V1 J1.2.5
2.JluHaMuKa pou3BOJICTBA VK-3-V2
AIIEKTPOCTAIH B MHPE. YK-3-B2
3.XapakTepucruka YK-3-B3
paciIMpeHus copTaMeHTa
ANEKTPOCTAIN U IS ee
MIPOM3BOCTBA.
4.0cobeHHocTH paboThI
JICII Ha
METAJUTYPTUYECKUX
npeanpustTusax Tunos / Cp/
2.10 [loaroroBka K KOHTPOJIBHOI YK-2-31 JI.L1.1
paboTe B paMKax TEKYIIETO YK-2-V2 JL.1.2
KOHTPOJISL YCIIEBAEMOCTH YK-3-33 JI.1.3
(KoutposnbHast pabota Ne 1 YK-3-34 J1.2.1
o pazuenam | u 2) /Cp/ YK-6-31 J1.2.2
YK-6-V1 J1.2.5
Pasgen 3. CoBmeniennble
MeTaJLIIypruyecKue
TEXHOJIOT U
3.1 CoBMelEeHHBIE TEX- VK-2-31 JI.1.1
HOJIOTUH B YK-2-Y2 J1.1.2
TEXHOJIOTUYECKOH CUCTEME YK-3-33 J.1.4
«Cranp-IIpokar — YK-3-V1 J1.2.1
MeTannonpoayKuus». YK-3-Y2 J1.2.2
.MuHoBarmy. [K-2-31 J1.2.5
Knaccudukanys IK-2-Y1 913-015
unHOBanmit. / Jlek / [1K-2-Y2
3.2 JIutelino-ipokaTHBIE YK-3-31 J.1.1
moyiu / Jlex / VK-3-32 JL.1.2
YK-3-33 J.14
[K-2-31 J1.2.1
J1.2.2
J1.2.5
313-D15
3.3 CoBMelECHHbBIE TEX- VK-3-31 JI.1.1
HOJIOTUI TEpMHUYECKOit YK-3-32 J.1.2
obpaboTku u mpokatku [ VYK-3-V1 .14
Jlex / [IK-2-31 J2.1
[K-2-Y2 J1.2.2
J1.2.5
913-215
34 DKOHOMUS MaTepuano- u YK-3-V1 JL1.1,
SHEPTETHYCCKUX PECYPCOB YK-3-¥2 J.1.2
Ha NMpeNIpUATUAX YePpHOU YK-3-Bl J.1.4
METaJUTypIruu: IPOKaTHOE YK-3-B2 J1.2.1
npousBoacTso / [1p./ YK-3-B3 J1.2.2
IK-2-Y1 J1.2.5
IK-2-Y2 J1.3.2
IK-2-B1
35 DKOHOMHUS MATEPHAIO- U YK-3-31 JL.1.1
SHEPreTUYECKUX PECYPCOB YK-3-32 JI.1.2
HAa NMPEIIPUATUAX YEPHOU YK-3-33 J.1.4
MeTautypruu: TepMmudeckas YK-3-V1 JI.2.1




00paboTKa 1 HOBBIE YK-3-¥2 J1.2.2
marepuaisi / IIp./ YK-3-B3 J1.2.5
[K-2-31 J1.3.2
[K-2-V1
[K-2-Y2
I1K-2-B1
3.6 CamocTosTensHoe 4 YK-3-31 JI.1.1
usydeHue 1-ro Momyns YK-3-32 JL1.2
BonpocoB Pa3nena 3: YK-3-33 J.1.4
1. Koncrpykimu JICIT n YK-3-V1 J1.2.1
TEXHOJIOTUH BBITJIABKH YK-3-¥2 J1.2.2
HOJIyIPOAYKTA. YK-3-B3 JL.2.5.
2. llonynenpepsiBHASA U [K-2-31
HeTpepbIBHAs 3arpy3ka [K-2-V1
muxTel B JICIL [K-2-Y2
3. [logorpes [IK-2-B1
METaJUTYECKOT0 JIOMa,
MEYH TIOCTOSTHHOTO TOKA.
Texnonorus CONARC.
ITyru noBeleHus
npoussoautensHocty JCIL
4.TloBbimienue TpeOOBaHUN
K KaueCTBY CTalIH.
OCHOBHBIE CITOCOOBI 1
TEXHOJIOTUH BHEIICYHON
o0padotku cramm / Cp/
3.7 CamocTosTeNbHOE 4 VYK-3-31 JL1.1
U3y4eHUe 2-ro MOIYJIs YK-3-32 J.1.2
BorpocoB Paznena 3: VK-3-33 J1.1.4
1.Ilpumenenue YK-3-B1 J1.2.1
HEMPEePHIBHON Pa3IuBKU YK-3-B2 J1.2.2
CTanu u e€ IperMyIIecTBa. YK-3-B3 J1.2.5
2. Turer MHJI3. bazoBble [K-2-31
napametpsl. OnpezeneHre IK-2-Y2
napaMeTpoB Pa3IUBKH Ha
MHJI3. ITytn cHIXeHHS
9HEpro3arpar.
3.Kakne arperatst
WHTEHCHUBHOTO 00KaTHs
MpUTroaHbI JJId IPAMOTO
COBMEILIEHHUS C COPTOBBIMHU
panuansaeiMu MHJI3?
4 IlpeumyrecTsa u
HEZOCTAaTKH
METaJUTyprU4eCKHX MUHU-
3aBojioB/ Cp/
3.8 CamocTosiTensHoe 4 YK-3-31 J.1.1
u3ydeHue 3-ro MOIyIst YK-3-32 JL1.2
BonpocoB Pa3nena 3: YK-3-33 J.1.4
1.IlenecooOpa3HOCTH YK-3-V1 J1.2.1
COBMEIIICHUS TIEPEIEIOB U YK-3-B1 J1.2.2
orepanuii B o01ei cxeme YK-3-B2 J1.2.5
METaJUTypru4ecKoro VIIK-2-31
MIPOU3BOJICTBA. [IK-2-Y2
2.CoBpeMeHHasl CTPYKTypa [1K-2-B1

CTaHa ropsiyeid JUCTOBOI
npokarku. Pacuér
JHEPro€MKOCTHU IIPU
JIUCTOBOM IpOKaTKe
3.DHepreruueckas
3¢ (HEeKTUBHOCTH CTAHOB C
ropsi4el POKaTKH JIUCTOB C
MIEYHBIMH MOTAJIKaMH.

10




4.Pacyér 3HeproéMKOCTH
COpPTOBOM U IIPOBOJIOYHOU

npokatku / Cp/
Pasnen 4. HoBble
MaTepHuaJIbl
4.1 VHHOBAaIIMOHHOE Pa3BUTHE 2 YK-3-31 J.1.1
METALTYPIUU HOBBIX YK-3-32 J.1.2
Mmarepuanos / Jlek / VK-3-33 .14
YK-3-V1 J.1.5
YK-3-B1 JI.1.6
YK-3-B2 JI.1.7
IK-2-31 J.2.3
IK-2-V1 J1.2.4
IK-2-Y2 J1.2.5
210-3212
4.2 MHHOBaLIMOHHEIE TOIXObI 1 VK-3-31 JI.1.1
K YIPaBJICHHUIO Ka4eCTBOM YK-3-32 J1.1.2
TOHKOJIUCTOBOM CTaN IS VK-3-33 J.1.4
ABTOMOOMJIECTPOCHUS YK-3-V1 J.1.5
JIuthe TonkuX mosoc / JIex/ VK-3-B1 JI.1.6
YK-3-B2 J1.1.7
[K-2-31 J.2.3
IK-2-Y1 J1.2.4
[K-2-Y2 J1.2.5
210-3212

4.3 MHHOBaIMOHHBIE aCTIEKTHI 2 YK-3-31 JL1.1
HCCIICIOBAaHUN YK-3-32 J.1.2
MarucTepCcKux AUCcepTanui YK-3-33 J.1.4
[ TIp./ YK-3-V1 JI.1.5
VYK-3-B1 JI.1.6
YK-3-B2 J.1.7
IK-2-31 J1.2.3
IK-2-V1 J1.2.4
IK-2-Y2 J1.2.5
J1.3.2
4.4 MnHoBanMoHHbIEC aCIEKTHI 1 YK-3-31 JI.1.1
HCCIIEIOBAHUI VK-3-32 JI1.1.2
MarkuCTepcKux IuccepTanuii VK-3-33 J.1.4
[ TIp./ YK-3-V1 JI.1.5
YK-3-B1 J.1.6
YK-3-B2 J.1.7
IK-2-Y1 J.2.3
[K-2-Y2 J1.2.4
IK-2-B1 J1.2.5
J1.3.2
4.5 CaMocTosTenpHOoe 4 YK-3-31 J.1.1
u3yueHue 1-ro Moyss YK-3-32 J.1.2
BonpocoB Pa3nena 4: YK-3-33 J.1.4
1. DHepromnorpebiaeHue YK-3-V1 JI.1.5
Pa3IUYHBIX CUCTEM YK-3-B1 JL.1.6
KauOpoB. Brioop YK-3-B2 J.1.7
paInMoHaIbHOM 3arOTOBKH J1.2.3
JUIS COPTOBOM MPOKATKU J1.2.4
2.011eHKa TONOIHUTEILHBIX JI1.2.5

OHEPIreTUYCCKUX 3arpar AJisd
OpTaHU3aIMH ITHPOKO
COPTAMEHTHOTO
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OBICTpOIIEpEeHAIAKUBAEMOTO
MIPOM3BOCTBA.
3.MayoToHHaXXHBIE
METaLTYpru4ecKue
MIPOM3BOACTBA M UX
COIIOCTaBJICHHE 110
PECYpCOEMKOCTH.
4.JluTeiiHO-TIpOKaTHbBIE
KOMIIJIEKCHI KaK arperarsl
sKoHOMUH pecypcoB / Cp/

4.6 CamocTosiTensHoe 4 YK-3-31 JIL.1.1
U3y4eHHe 2-T0 MOJYJIs YK-3-32 J.1.2
BorpocoB Paznena 4: YK-3-33 J.1.4
1.Bo3moskHOCTH YK-3-¥1 JL.1.5
HCIIOJIb30BaHMsI Teria YK-3-B1 J.1.6
MJIABUJIbHBIX U JIMTEUHBIX YK-3-B2 JL1.7
IIEPEIENIOB Ul IPOBEACHUS [K-2-V1 J.2.3
ropstaeii 00paboTKH [K-2-Y2 J1.2.4
METAJJIOB JABJICHUEM. [K-2-B1 JL.2.5
2.OKOHOMHS PECYpPCOB,
00ycIToBICHHAS
ABTOMATHYCCKIM
yIIpaBIICHIEM
TIPOU3BOCTBOM.
3. HazoBure BuIbI
TIPOIYKITUHU H
OXapakTepU3ylTe peIHKU
HOBBIX MaTepHal,
MIPOU3BOJUMEIX B
METaJUTypPTUH.
4.CoBpemeHHa
Kiaccuukanys
aBTOMOOMIIBHBIX CTaTEH.
5.Kpurepun oneHkn
Ka4yecTBa METaJUIONPOKAaTa
C pEryIupyeMBbIM COAep-
JKaHHEM HeMEeTaJUTHYECKIX
BKJIFOUEHUH.
6. KagecTBO 1 obmactu
TIPUMEHEHSI TUCTOBON
CTaJIH, NOTY4EHHOU
METOJIOM Pa3IHBKU
npokarku / Cp/
4.7 [MoaroToBKa K KOHTPOJIBHOM 4 VK-2-32 JI.1.1
paboTe B paMKax TEKYIIEro YK-2-V1 J.1.2
KOHTPOJIS YCIIEBAEMOCTH YK-3-31 JI.1.5
(KonTposbhas pabora Ne 2 YK-3-32 JI.1.6
o pazaenam 3 u 4) /Cp/ YK-3-V1 J1.1.7
YK-6-32 JI.1,8
YK-6-V1 J1.2.3
J1.2.4
J1.2.5
4.8 Paspabotka paznmena 4 YK-2-V1 J1.3.1
JIOMAIITHETO 3a/1aHus YK-2-Y2
«Pacder ykpynHeHHOTO YK-2-B1
SHEPreTHYECKOTOo OaaHca YK-2-B2
3¢ HEKTUBHOCTH YK-6-V1
MIPOU3BOJICTBA COPTOBOM YK-6-B1
nepeeIbHON 3arOTOBKH TIO YK-6-B2
KJaccuueckoit cxeme» / Cp/ [K-1-Y1
[K-1-Y2
IK-1-B1
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IK-2-Y1
[K-2-Y2
IK-2-B1

4.9 TloaroroBka, HarMcaHUe U 3 4 VK-2-V1 JL1.1

3amuta pedepatos / Cp/ YK-2-Y2 J.1.2

YK-2-B1 JI.1.3

YK-2-B2 J.1.4

YK-6-V1 JI.1.5

YK-6-B1 J.1.6

YK-6-B2 J.1.7

IK-1-V1 J1.2.1

[K-1-Y2 J1.2.2

[1K-1-B1 J1.2.3

[K-2-Y1 J1.2.4

[K-2-Y2 J1.2.5

[K-2-B1 J13.1

4.10 PazpaboTtka paznena 3 4 YK-2-V1 J1.3.1
JIOMAITHETO 3a1aHUs VK-2-V2
«PacdeTr ykpynHeHHOTO YK-2-Bl
SHEPreTHYECKOTOo OaaHca YK-2-B2
3¢ EKTUBHOCTH YK-6-V1
MIPOU3BOJICTBA COPTOBOM YK-6-B1
nepeeIbHON 3ar0TOBKH 1O YK-6-B2
WHHOBAIMOHHON cxemey / IK-1-V1
Cp/ [K-1-Y2
[1K-1-B1
[K-2-Y1
[K-2-Y2
I1K-2-B1

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocsl 1J15 caMOCTOSITEILHON MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLeHKOii)

DK3aMeH (3aueT ¢ OIEHKOW) He IPEeAYCMOTPEH.

5.2. Ilepeyennb padoT, BLINOJHAEMBIX 0 JUCHMILIMHE (MOaYJ10, npakTuke, HUP)

[py n3ydeHn TUCHUILIMHBI TPETyCMOTPEHO BBITTOTHEHHUE:
- KOHTPOJILHBIX padoT:
1. Bonpochl 1J151 NOATOTOBKH K KOHTPOJIBHBIM pagoTam:
Paznena Nel u Ne2 (VK-1-31, YK-1-32, YK-33, YK-1-V1, VK-1-¥2, YK-1-B1, YK-2-31, YK-2-¥2, VK-3-
33, YK-3-34, YK-3-Y1, YK-6-31, YK-6-32, YK-6-¥Y3, YK-6-Y4)
1.Vicropuueckue npeanocbUIKE COBPEMEHHOTO COCTOSHUS METaILTypruieckoro komruiekca crpad CHI'.
2.DHepreTuueckril GakTop B Pa3BUTHH IPOTPECCHBHBIX TEXHOIOTHH B YePHOI METaLTypIHUH.
3.Pa3Butre koHcTpyKHMH JACII 1 TeXHOJIIOTMH BHIIUIABKH NOMYIIPOAYKTA B TPAIULIHMOHHBIX MeYaX.
4. KoHconmuuanys ¥ yKpyITHEHHE TIPOU3BOIUTEINEH CTall B MUDE.
5.CrIpbeBoii (pakToOp B pa3BUTHH MPOTPECCHBHBIX TEXHOJIOTHIA B YEPHON METAILTYPIHH.
6.Paseutne xoHcTpykuuu JICII M TeXHOIOTMH BBIILIABKU MOIYNPOIYKTA: HENPEPhIBHAS U TOJIyHEPEPhIBHAS
3arpysKa IIUXThI.
7 Ilpo6neMbl yBemUUEeHHE A0 AIEKTPOCTATIETUIABHIIBHOTO TPOM3BOICTBA B OOLIIEMUPOBOM ITPOM3BOACTBE.
8.Tennenumu pasButusi TexHonoruu npomssoxactBa ctanu B JICII: copra-menT anektpocrany; Illuxrta mms
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MIPOU3BOACTBA 3JIEKTPOCTAIIH.

9.PazButne koncrpykunu JICII u TexHonmoruu BeiuiaBku nomynpoaykra: JICII mocrossHHOTO TOKA.
10.BHeroMeHHOE NOTyYeHHUE XKeme3a: TEHICHIUH U TepcreKTuBbL. CliaHneBast peBOJIIOIHS.
11.0co6ennoctu pabotsl JCII Ha METaUTYprHYeCKUX MPEOIPUATHIX Pa3IHIHBIX THIIOB.
12 ITyrn noBsitenus npousBoautensuoctu J{CIL. YnpasneHue raBkoi.

Paznen Ne3 u Ned (YK-1-31, YK-1-32, YK-33, YK-1-¥1, YK-1-¥2, YK-1-B1, YK-2-32, YK-2-¥1, YK-3- 31,

YK-3-32, YK-3-¥1, YK-6-33, YK-6-34, YK-6-Y1, YK-6-Y2)
1.CoBpeMeHHOE COCTOSTHHE Pa3BUTHSI MPOLIECCOB HENPEPHIBHOW Pa3INBKH.
2 Ilonsatre 00 UHHOBALUSAX.
3.OCHOBHBIE XapaKTEPUCTHKH COBPEMEHHBIX KaJIMOPOBOUHBIX TPYIIIL.
4.TlpuMeHeHre CUCTEMBbI HETIPEPHIBHOTO OIPE/ICNIEHHs] XapaKTEPHCTHK CII0s IIAKO0Opa3yrollell CMECH.
5.0cHOBHBIE XapaKTEPUCTHKH TEXHOJIOTHN OECKOHEYHOH pa3nuBKH-TIpokaTku ECR®
6.JledeKThl HEMPEPHIBHOIUTHIX CIIUTKOB: MOP(OIOTHUECKHE IPU3HAKU JIe(eKTa.
7.CermeHTanus pelHKa MOTPEOHOCTH B MHHOBAIMOHHBIX TEXHOJIOTHIX U MaTepHaiax.
8. IIpuHIMIIBI pa3pabOTKH HOBBIX MaTEPUAIOB HA OCHOBE YEPHBIX M I[BETHBIX METAILIOB.
9. KoMmno3utHbIe MaTepransl.
10.Knaccudukanus HaHOMaTepuaos.
11.CoBpeMeHHBIE TEXHOJIOTUH YEPHON U IBETHOIN METAJUTYpIUHU A7l HOBBIX MaTE€pUAIIOB.
12. Dmepro- m pecypcocOeperaronie IPOU3BOACTBA KayeCTBEHHOI'O IPOKaTa C MHHHMU3UPOBaHHBIMHU
TEXHOJIOTUYECKUMH LIUKJIaMU.
13. Ananu3 NeHCTBYIOUIMX ITPOMBIIUICHHBIX YCTAHOBOK IIPOM3BOJICTBA JIMCTA ITyTEM BAIKOBOW pa3JIMBKH-
MIPOKATKH.
14. Knaccudukarysi aBTOMOOMIIBHBIX CTaJICi HOBOTO TTOKOJICHHSI.

- nomamuero 3axanusa (YK-1-31, YK-1-32, YK-33, YK-1-¥1, YK-1-¥2, YK-1-B1, YK-2-V1, YK-2-¥2, YK-2-B1,
VK-2-B2, VK-2-V1, YK-2-Y2, VK-2-B1, YK-2-B2, YK-6-V1, YK-6- Y2, YK-6-¥3, YK-6-Y4, YK-6-B1, YK-6-B2, , YK-6-B3,
YK-6-B4, YK-9-Y1, YK-9-B1, YK-9-B2, IIK-1-Y1, [IK-1-¥2, IIK-1-B1, IIK-2-Y1, IIK-2-¥2, IIK-2-B1).

CocTouT 13 IByX YacTeil:

a) pedpepara Ha onpe/iesIeHHYI0 TeMy (BapHATHUBHO).

Temsbl pedeparos:

1. Pecypco-, sHEpTOCOEpEKEHNE U HOBBIE MaTepHAIIBI — TJIABHBIA KPUTEPHA COBPEMEHHOTO OOIIECTBA.

2. TexHoMOTNM pecypco- 1 3HEProcOEpPEKEHNST B METALTYPIHIECKOM KOMILIEKce cTpaH EBporibl.

3. TexHOMOTNH pecypco- U YHeprocOepekeHus B MeTayuryprideckom komruiekce CLIA.

4. BBICOKOTEXHOIOTHYHBIE PECYPCO- M YHEPTOCOEPETAIONINE METALTYPIHIECKHE TEXHOJIOTHH M MaTepHaNbl B
npombinuieHHOCTH Smorun u KOxuoi#t Kopen

5. BBICOKOTEXHOIOTHYHBIE PECYpCcO- M HEPTrocOeperaonne MEeTALTYPIHIeCKHe TEXHOJIOTHH M MaTepHalbl B
poMbIIUIeHHOCTH Kurast.

6. BBICOKOTEXHOIOTHYHBIE PECYpCO- M HEPTOocOeperalonme MEeTALTYPIHIeCKHe TEXHOJIOTHH UM MaTepHallbl B
npombiuieHHoCcTH UHaun u bpasunuu.

7. Bynymee mpsMoro BOCCTaHOBIICHHS JKeJe3a.

8. CpaBHEHHS pa3IMYHBIX TUIIOB KaTAJIM3aTOPOB M KaMIaHuH TpyO pedopme-pa.

9. Muposas craructuka MIDREX..

10. I'BXX: coBepiieHCcTBOBaHNE KayecTBa 1 MUPOBBIE pa3pabOTKH.

11. [Tyt MoaepHH3aLUU YCTAHOBOK MPSIMOTO MOTydeHHs xkemne3a B TexHosoruu MIDREX.

12. [MoBsienne 3¢ ek THBHOCTH padOTHl JOMEHHBIX Tedyeid ¢ ucronszoBanueM [1YT.

13. OHepreTnieckoe Oy ryliee BHIILUIABKH CTAIH .

14, [MoBsIenne 3 ek THBHOCTH padOTHl CTANEIIaBUIBHBIX arperaroB.

15. OHEepProTeXHOJIOrMYECKHE aCIIEKTHI HEIPEPBIBHOM pa3nuBku cTanu Ha MHII3.

16. HoBble orHeymnopHbie MaTepHallbl 715l HEIPEPBIBHON Pa3JIMBKU CTaJIH.

17. YipaBieHre Ka4eCTBOM METALTONPOIYKINY Ha coBpeMeHHbIx MHJI3.

18. DHeprerudeckue actiekTsl nHTerpau MHJI3 u mpokaTHOTO CcTaHa.

19. IoBBlIeHNE KayecTBAa METAIONPOIYKIUN M CHM)KEHHE 3HEPrOEMKOCTH TIPH TPOU3BOJCTBE  COPTOBOIO
MIPOKaTa ¢ MUHUMAaJIbHBIMU JIOITyCKaMHM TI0 pa3Mepam.

20. Pecypco— n 3HEproéMKOCTh MONy4EHHSI TOHKUX TOJIOC M3 YEPHBIX METAI-TOB Ha 3aBOJAX C MPUMEHEHHEM
BAJIKOBBIX KPHCTAJUTU3aTOPOB.

21. DHeprocoOeperarre TEXHOJIOTHH HarpeBa B Ie4ax MPOKATHBIX IIEXOB.

22. OHEProéMKOCTh XOJIOAHON JINCTOBOM MPOKATKHU M YT ITOBBIIIEHNS Ka9eCTBa aBTOMOOMIIBHOTO JINCTA

23. OHepro-, MaTepHAIIOTEXHOJIOTUYECKOE CPABHEHHWE HMHHOBAIIMOHHBIX INPOKATHBIX arperaTtoB IPOW3BOJICTBA
JIMCTOBBIX BHIOB IPOKATA.

24. TyromnaBkne MaTepruaibl B METAJUTYPTHH .

25. CriaBel ¢ 0COOBIMU TETIOBBIMHU M YIPYTUMH CBOHCTBaMH.
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26.

Hanomarepuansl: Metonp! uccieqoBaHus. CpaBHEHHE TEXHOJOTMYHX CXEM IOIYYCHUS HAHOCTPYKTYPHI B
METAJUIMYECKUX MaTepranax.
0) pacyeTHOI1 JoMalIHel padoThI:
3agaua. [IpousBecTr cpaBHEHHE HAa OCHOBE YKPYITHEHHOTO SHEPTeTUIECKOTo 0a
-nanca 3(pQPEKTUBHOCTH MPOU3BOJCTBA COPTOBOM TMeEpeelbHON 3arOTOBKM 10 JBYM TEXHOJIOTHYECKAM CXEMaM:
KJIACCHYECKasi U MHHOBAIMOHHAS (TIPeIaraeTcsi CTyJCHTOM )
Cxema Nel- Kimacenveckas cxema
JloMeHHBIH 11eEX — MapTEHOBCKUH 11eX —
a) — omomuar — H3C— coproBoii craH (
JUIsl COPTOBOTO IPOKATa);
0) — CAAOMHT — JIUCTOBOW CTaH (IS TMCTOBOTO MPOKATa).

Cxema Ne2- UHHOBanMOHHAsI cXeMa (TpeaJiaraercsi CTyJA€HTOM)
BapuanTsl 3aaHuii coriiacHo Tabiuie (BapuaTuBHO).

5.3. OueHoYHBIE MAaTEPHAJIBI, HCIOJIb3yeMble 1JIsl IK3aMeHa (onucaHue OUJIETOB, TECTOB U T.I1.)

OK3aMeH He MPeIyCMOTpEH.

5.4. MeTouKa OLlCHKH OCBOCHHM S JUCHUILNIMHBI (MoayJisi, npakTtuku. HUP)

B cemectpe 3 o kypcy npenycMotpeH 3auet. [IpocTaHOBKaA 3a4eTa BBIIOJIHAETCS HA OCHOBE PE3yJIbTaTOB TEKYyIEi

ATTCCTAalMM B TCUCHUE CEMECTpa 3.

6. YHEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas Jiutepatrypa

6.1.1 OcHOBHas1 JIMTEepaTypa

Oo6o3Haue ABTOPBI, 3aryaBue buoanoreka HUsznarenncTB
HHE COCTABUTEJIH 0, o1
J1.1 E.H. CmupHOB, IIporpeccuBHbIe HTBb CTU HUTY MUCHUC, Crapsrit
B.A. Cxmap. TEXHOJIOTUH U Ockon : CTU
MaTepHalbl B YEPHOI HUTY
METAJIIypIuu : Kype MUCHUC,
JIEKIUH. 2018.
JT1.2 B.A. Cxmp, VHHOBaIMOHHBIE U HTBb CTU HUTY MUCHUC Crappsrif
E.H. CmupHoB. | pecypcocOeperatomu Ockoin : CTU
€ TEXHOJIOTHUH : HUTY
y4eOHoe rocobue MUCHUC,
2017.
J1.3 AT .llanumoBs, HNuHoBannonHoe HTb CTU HUTY MUCHUC M.:
A.E. Cemum, pasBuTHE Merannyprus
A.T'. Tankus, 3JIEKTPOCTAIETUIABHII nat, 2014.
K.JI. Kocsipes. BHOTO ITPOU3BOJICTBA
1.4 A.N. Pynckoit Hanorexnonoruu B OnexkTpoHHas OMONMMOTEUHAs cucTEMa CaHkT-
METaJLTypruu «Yuuepcurerckas oudnnorekay ONLINE | TletepOypr :
URL: Hayxka, 2007
http://biblioclub.ru/index.php?page=book&id=
362993
J15 AA. CrenuanbHble CTaIH OnexkTpoHHas OMONMMOTEYHAs cHCcTEMA Kpacnosipek :
Koganega, U CIUIaBBI: y4eOHOE «YuuBepcurerckas oubnuoreka» ONLINE | COVY, 2016.
E.C. nocobue URL:
Jlonaruna, http://biblioclub.ru/index.php?page=book&id=
B.1. AnukuHa, 497714
T.P.
I'unpMmaHImMHA
J11.6 B.A. YapsHOB, OrHeymopHbIE, DneKkTpoHHas: ONOMIMOTEYHAs CHCTEMa Mockaa ;
M.A. JlapuH, TEIJION30JISIIIMOHHbIE | «YHHBepcuTeTckas onbnroreka» ONLINE Bornorna :
B.H. I'yun U CTPOUTENbHBIE URL: Uudpa-
MaTepHasl TS http://biblioclub.ru/index.php?page=book&id=| Wmxenepus,
nevei: yueOHoOe 564327 2019
nocodue
J1.7 H.T. OCHOBBI TEXHOJIOTHH DJeKTpOHHAs ONOIMOTEYHAs CHCTEMa Vomkap-Ona
KpareHnHHUK MOPOIIKOBOM «YHuBepcurerckas oudnroreka» ONLINE (MTTY,
osa, C.. METAJUTypIUy : URL: 2016.
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Annbexos,

yueOHOe rmocobue

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

I'.I1. ®etncor 459486
6.1.2 JlonoyTHUTEJILHAS JINTEPATYpa
O6o03Haue ABTOpBI, 3arnaBue bubdanoreka H3pareancTBO,
HHe COCTABHTEIH rox
J2.1 J.A. doaxuH, CoBpeMeHHas HTb CTU HUTY MUCHUC M.:
B.B Kucunenko TEXHOJIOTHS TennoTexHuK,
MIPOU3BOJICTBA CTAIH 2007.
J12.2 AH. Merautyprudeckue HTE CTU HUTY MUCHUC JloHernk :
CMHpHOB, MMHH-33aBObI HOPJI-
B.M. ITPECC, 2005
Cadonos, JI.B.
Jlopoxoga,
A 0. Lynpyn
J2.3 C.A. Hukynuz, | MatepuanoBeneHHe. HTb CTU HUTY MUCHUC M. :
B.1O. CnennanbHbIE CTAIH Uz natenscku
Typununa U CIUIaBHI : yueOHOE i goM
rnocobue MUCUC,
2014
2.4 0O.C.KomapoB, | MarepuanoBeaeHue B DJNeKTpOoHHAs OMOIMOTEYHAs CHCTEMa MuHcK :
JL.O. MalIMHOCTPOEHUH : «YuuBepcurerckas oudnuoreka» ONLINE Briuniimas
Keprxennena, y4eOHHUK URL: mkona, 2009
I''T". MakaeBa http://biblioclub.ru/index.php?page=book&
id=144216
J125 @®.M. Hockos, Hctopus Hayku o OnekTpoHHas OMONMOTEYHAs cHCTEMA Kpacnospek :
O.A. MaTepHuaiax u «YHuuBepcurerckas oudmuorexay ONLINE CoY, 2016
MacaHckui, TEXHOJIOTUSX : URL:
M.M. yuebHOe mocobue http://biblioclub.ru/index.php?page=book&
MaHyIKkuHa u id=497206
Ap.
6.1.3 MeToanueckue MaTepHAJIbI
O6o03Haue ABTOPBI, 3ariaBue buodanoreka H3pareancTBO,
HHE COCTABUTEH rojg
J13.1 E.H. CmupHOB, [IporpeccuBHbIE HTb CTU HUTY MUCUC Crapprif
B.A. Ckusp. TEXHOJOTUH U Ockon : CTU
MaTepHalibl B YepHOI HUTY
METAJLUTypIUH : MUCHUC,
METOJINYECKUE 2018.
YKa3aHMs 110
BBITIOTHEHHUIO
JIOMAIITHETO 3aJIaHusl
J13.2 E.H. CmupHoB, [porpeccuBnbie HTBb CTU HUTY MUCHUC Crapsiit
B.A. Cxmap. TEXHOJIOTUH U Ockon : CTH
MaTepHalbl B YEPHOI HUTY
METaJUTypIUu: MUCHUC,
METOIUYECKUE 2018.
YKa3aHUs IS
MPAKTHYECKUX
3aHATHH 110 Kypcy
6.2. [lepeyenn pecypcoB HH(OPMALHOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTH «HTepHeT»
21 3D-Buzyanuzanus komruiekca [{I'BXK-3.
https://www.youtube.com/watch?time_continue=56&v=WgJWhKqil2Y &feature=emb_logo
D2 IpoussonctBo ropsiucOpukernposanHoro xenesa (I'bXK) https://www.youtube.com/watch?v=1w4nCH-
QjBU
23 [Ipon3BOICTBO METATLTYPTHIECKOTO KOKCA.
https://www.youtube.com/watch?time_continue=21&v=kjsy6-SP3tw&feature=emb_logo
24 [Tpou3BOACTBO KENE30pYAHOTO KOHLIEHTpATA.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
25 IIpon3BoACTBO OKaThILIEH.

16



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

26 Jomennas mieus. https://www.youtube.com/watch?v=Pw0jPG6hHXA
27 TexHoMOTMYECKNI MK MPOU3BO/ICTBA YyTI'YHA,CTAIIN H IIpoKara
https://www.youtube.com/watch?v=JEik9Mgs5Jk
28 KonseprepHoe npou3BocTBO crain https://www.youtube.com/watch?v=2XvAKY GKnR0
29 TexHoOTHMS CTaNEMIaBUIBLHOTO IPOU3BOJICTBA / KOHBEPTEPHOE IPOU3BOJICTBO
https://www.youtube.com/watch?v=nTzYi4vtBOU
210 [pomnsBoncTBo mpodunbHBIX TPYO, [Ipon3BoaCcTBO X0M0MHOAE)OPMUPOBAHHBIX TPYO
https://www.youtube.com/watch?v=h2anNoeZW9M
911 [IpomnsBoncTBo moBHBIX TPYO https://www.youtube.com/watch?v=GgGw8J7cdeo
212 IIpoun3BOICTBO X0JIOIHOICPOPMHUPOBAHHBIX TPYO https://www.youtube.com/watch?v=MzB 7fbvGowI
913 [Ipou3BOACTBO AMMIOMHHHEBOTO MPOKATA
https://www.youtube.com/watch?v=-05guHtDz7k
214 IIponeccel mpokaTku
https://www.youtube.com/watch?v=F6K5S_cLr1l
215 TexHOJIOTHs POKATHOTO MPOM3BOICTRA / TPOU3BOJICTBO PEIHCOB
https://www.youtube.com/watch?v=hmmY_UH-ESA
6.3. Ilepevyennb NPOrpaMMHOTO odecnedeHust
Il MS Windows
112 MS Office
I13 Kaspersky Endpoint Security mst 6usneca.
6.4. Tlepeuenb MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM U NMPogh)ecCHOHAIBHBIX 023 TaHHBIX
[ToTHOTEKCTOBBIE POCCUICKUE HayYHBIC KYPHAIBI U CTAThU:
ni — Hayunas anextponnas 6ubianoreka eLIBRARY https://elibrary.ru/
n2 — TToMHOTEKCTOBBIE ICNOBBIC MYOIHKALIMU HH(POPMAreHTCTB U MPECCHI IO 53 0Tpacism
https://polpred.com/news
Wuoctpannsie 6a3pl manubix (pocty ¢ IP ampecoB MUCHUC):
us — aHanmuTHYecKas 6a3a (MHIeKchI uTHpoBanus) Web of Science https://apps.webofknowledge.com
na — aHanuTHYecKas 0a3a (MHAEKCHI IIUTUpOBaHUs) Scopus https://www.scopus.com/
n5 — naykomerpudeckas cucrema InCites https://apps.webotknowledge.com
nue — Hay4YHBIC XypHaIbI u3aatenscTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

7.1

AyauTopus o01ero HazHaueHHs! (JIEKIMOHHOTO THIIA WJIH /ISl TPOBeIeHNsI MPAKTHYECKUX 3aHATHIA).
[lepeuens ocHOBHOTO 000pYIOBaHUS, y4EOHO-HATIISTHBIX TIOCOONH:

KOMIDIEKT Y9eOHOH MeOenu Ha 25 mocaJouHbIX MECT,

moHo6s0xk MSI AE2210 HR,

ripoexTop i npesenrannii Epson EB-485W.

7.2

ITomemenue qJ1st CAMOCTOAATEIbHOM PA0OTHI 00y4YaKOIUXCH .

Aynurtopus Ne 306

JlaGopaTopus MoeJIMPOBAHUS METAJLTYPru4ecKHX MPOLeccoB U MH(POPMANMOHHBIX
TeXHOJIOTuil

[epeuens ocHOBHOTO 000pYIOBaHU, YUeOHO-HATIISAHBIX IIOCOOHIA:

KOMIUIEKT y4eOHOU MeOenu Ha 25 mocalouHbIX MECT,

pabouas crannus Core 13-4130 - 4 wir.,

pabouas crannus HP Z420 - 8 mr.,

npoektop st npe3enrtanuii Acer X1111 DLP Projector QSV 1032.

B nomermenny 11t caMOCTOSATEIBHOM pabOThI 00yJarOIIUXCsl MIMEETCs MOIKIII0UeHNE K ceTH «MHTepHeT» n
JOCTYII B MIEKTPOHHYIO HH(YOPMALMOHHO-00pa30BaTENbHYIO CPEy OpTaHU3alNH.

8. METOIUYECKHUE YKA3AHUA UIA OBYYAIOIIUXCA 110 U3YUYEHUIO JUCIHHUITJIMHBI

MOAVYJIsA, TIPAKTUKH, HUP)

Jlns yenenrHoro ocBoeHUsT AUCIUTUTHHEL «IIporpeccuBHbIe TEXHOJIOTHH M MATEPHAJIbI B YEPHOI MeTAJLTYPrum»»

oOygaromemMycsi HeOOXOIIMO:

1. Tlocemares Bce BUIBI 3aHITHIA.

2. CBOEBpPEMEHHO 3apETHCTPUPOBATHCS HA PEKOMEHIOBAaHHBIC 3JICKTPOHHEIE PECYPCHI.

3. Ilpu BO3HHKHOBEHWH JHOOBIX BOIPOCOB IO COJCPKAHUIO Kypca U OpraHu3aluy paboThl CBOEBPEMEHHO
oOpalarbes K MpernoiapaTeiio (B yackl OYHBIX KOHCYNbTanuii, uepe3 MS Teams nin LMS Canvas (npukaz HUTY
«MUCHC» Ne 3870.8. ot 05.06.2018 1. «O npumeHeHnu B yueOHoM mporecce IMOC»)
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4. OTueTsl MO NPaKTHYECKUM paboTaM PEeKOMEH]IyeTCsl BRIONHTE ¢ ucnons3oBanueM MS Office, nomyckaercs
BBINOJIHSTE B PYKOIIMCHOM BHJIE.
5. AkrtuBHO paboTaTh ¢ HAyYHBIMH Oa3aMu B ceTu VIHTepHeT.
KagecTBeHHOE OCBOEHHE AUCIMIUIMHBI BO3MOKHO TOJIBKO IIPH CHCTEMATHIECKONH CaMOCTOSITENbHON padboTe, ITo
MO/JIEPKUBAETCS CUCTEMOM TEKYIIEN aTTecTaly.
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