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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokon ot 20 1. Ne

3aB. kadenpoit A.C.iapqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lens npenogaBanusi TUCHUTLTAHBI “COBpEMEHHBIE TEXHOJIOTHH PECypCOCOEPEKEHUsS B
YepHOIl MeTayurypruu” — J1aTh 00y4YaroIMMCS 3HAHUS: O HOBBIX CIIOCO0AX M3BJICUCHUS Kejle3a
U3 PYAHOTO CHIPbS M BBIIUIABKH CTaJIM, MO3BOJISIIOIIMX PaCIIUPATh CHIPEBYIO 0a3zy uepHOM
METATypruM, yJiay4llaTb KadecTBO M CHWXXAThb Ce0eCTOMMOCTh CTajH, IOBBIIIATH
MIPOU3BOJIUTENILHOCTh arperaToB, YIPOIIAaTh 33Jayd aBTOMATH3AllMM, YJIYYIIEHHWE YCIOBUI
Tpyaa U 3allUThl OKpYXKalolled cpenpl; O NPUHLUIHAILHBIX OCHOBaX HOBO
pecypcocOeperaronieif 1 3KOJIOTHYECKH MEHEee OMACHON MPOU3BOJCTBEHHO-TEXHOJIOTHYECKON
CXEMbI YEpHON METaJUypruu; O CBOMCTBAaX M CHOCO0AX MOJYYEHHs] METAJUIOB CIIEHUATbHOIO
HA3HAYCHUS, MPOU3BOJMMBIX B HEOONBIINX KOJIMYECTBAX IO IMPOMBIILJIEHHO OCBOEHHBIM
TEXHOJIOTHSIM.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumniraa CoBpeMEHHbIE TEXHOJIOTHH pecypcocOepeKeHnsl B UePHOM MeTallIypruu
BXOJUT B 4aCTh y4e€OHOro IjiaHa (popMupyeMyl0 y4acTHUKaMHU 00pa30oBaTelIbHbIX OTHOLICHUN
00pa3zoBaTeNbHON NPOTrPaMMBI.

Jng  u3yyeHUss  AMCUMIUIMHBL  HEOOXOIMMBl  3HaHUS  (YMEHHUS, BIAJEHUs),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

Hcropus metamtypruu

OCHOBBI METAJUTYPTUYECKOT0 IIPOU3BOCTBA

VYyeOHast - 03HaKOMUTEIbHAS IPAKTUKA

3HaHus (YMEHUs, BJIaJICHUs ), IOJyYEHHbIE IPU U3YUYE€HUU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JJIs U3YYCHHS JUCIUTUIAH/TIPAKTUK:

Teopus U TEXHOJIOTUS JOMEHHOTO ITpolecca

Teopus 1 TEXHOJOTHUS BBIIIABKU CTAIM B KUCIIOPOAHBIX KOHBEPTEPAX

[Tpon3BoICTBEHHAS - TEXHOJIOTHYECKas (TIPOEKTHO-TEXHOJIOTUYECKas) MPaKTHKa

HoBele TexHOIOTHUECKHE PELIEHUS] B METAJUTYPTUH YEPHBIX METAJLIOB

[ToaroToBka k caade U cada rocyJapCTBEHHOIO 3K3aMEHa

[ToaroToBka K mporenype 3aluThl U 3allUTa BBITYCKHON KBaTH()UKALMOHHON paboThI

HpOI/I3BOI[CTBeHHaH - IpeaAaUIlIIOMHAas IMpakKTUKa

3 Komnerenuuu odyyarouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pesynpraTe OCBOEHHS AMCUUIUIMHBI (MOJIYJISA) «CoBpeMEHHbIE TEXHOJOTUU
pecypcocOepekeHHsI B YEPHOU METAIUTYPTUUY 00yUYaIOIIMUICs TOJDKEH 00JadaTh CISTYIOIIMMHU
KOMIICTEHIIHSIMH

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINNU

[IK-1 CriocoOeH BBIMIOMHATh TEXHOJOTUYECKHUE OTMEPAlUU M0 TOMYUYCHUIO METALTyprHYeCcKOi
MPOJYKIIMH, €€ JajbHelel o0paboTke

IK-1.1 OcymecTBisier TEXHOJIOTHYECKHE onepanuu o MOJTYYEHUIO
METaJUTYpPTHUeCKOU MPOAYKIIMH, €€ JajdbHenIei o0paboTke




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh TUCHHUILUIMHBI COCTABIISIET 1  3a4eTHBIX eIuHUIl 36 aKaj. 4acoB, B TOM YHUCJIE:
— KOHTaKTHast pabora — 19 akan. yacos:

— aynutopHas — 18 akaj. 4acos;

— BHeayAauTopHas — |  akaj. 4yacos;

— caMocTosITelbHas pabota — 17 aka. 4yacos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;

®dopma arrecTaluy - 3a4eT

Paznen/ rema
JHACLUATIIAHBL

Cemectp

AynutopHast
KOHTakTHas paboTa
(B akaj. yacax)

11ab.
3aH.

Jlek.
3aH.

IPaKT.

CamocrosrenbHas

paboTa cTyeHTa

Bun
CaMOCTOSTEIIFHON
padoThI

®dopma TeKyILero
KOHTPOJIA
yCIIeBa€MOCTH U
MPOMEKYTOUHON
aTTecTaluu

Kon
KOMIICTCHIIHH

1. Pecypcocbeperatomiye

TEXHOJIOTUH
YCPHBIX METAJIJIOB

HPOM3BO/ICTBA

1.1 TIlonatue pecypcoB B
TEXHOJIOTHYECKUX MpoLeccax
MIPOM3BOJICTBA YepHOH
METaJLTypIUH.
HeoOxomumocTs  pa3BUTHS
pecypcocOeperarommnx
TEXHOJIOTMH  MPOU3BOJCTBA
YEPHBIX METaJUIOB.

Iouck
uH(popMaIHy 10
TeMe 3aHATHA

YceTHblii onpoc

K-1.1

1.2 [Tonsitue
pecypcocOeperarommnx
TEeXHOJIOTHH B  Mporeccax
OKYCKOBaHUS
JKEJIe30pyIHOTO CBIPBSL.
OcHOBHBIE TIPUEMBI
pecypcocOepekeHust B
mporeccax OKyCKOBaHHUS.

Iouck
uH(popMaIy 1o
TeMe 3aHATUS

YceTHblii onpoc

K-1.1

1.3 [MonsTre
pecypcocOeperarommx

TEXHOJIOTHH B  JIOMEHHOM
mporecce. OcHoBHBIE
MPUEMBI pecypcocOepekeHHs
B IIpoIleccax MPOU3BOJACTBA

YyryHa.

ITounck
uHpopMaIHK 10
TeMe 3aHATHS

[Ipe3enrauus no
TEME 3aHATHS

TK-1.1

1.4 [Honstue
pecypcocOeperarommnx
TEXHOJIOTMH B Mpoleccax
MPOU3BOJICTBA CTauu.
OcCHOBHBIE TIPUEMBI
pecypcocoepexeHus B
mporeccax  IPOHM3BOJCTBA
CTaJIH.

ITounck
HHPOPMAITHH 10
TeMe 3aHATHS

[IpesenTanus mo
TEME 3aHATHSA

IK-1.1

HWroro no pazneny

10




2. Pecypcocbeperatoriue
TEXHOJOTHA BO  BHEIOMEHHBIX
METOaX BBIIUIABKM 4YyryHAa U

nporeccax IPOU3BOJCTBA
METaJUTN30BaHHOTO ChIPHSI

2.1 Knaccudukanms

crnoco0oB

pecypcocOeperaromux IIpopaboTka

TEXHOJIOTHH B HOBBIX 2 1 MaTepHaja no YcrHBI onpoc MK-1.1
METaJLTYPTUUSCKHUX TEeMe 3aHATHS

TEXHOJIOTHAX, WX KpaTKas

XapaKTepUCTHKA

2.2 Oranbl 3 ITouck

pecypcocoepekeHus B 3 4 JTOTIOTHUTEIHHON [IpesenTanus mo MK-1.1
mporeccax  TBepa0(hazHOro UHPOPMAIIUH T10 TeMe 3aHATHS '
BOCCTaHOBJICHUS TeMe 3aHATHS

2.3 Orarnsl Touck

pecypcocoepekeHus B 3 4 JTOTIOTHUTEIHHON [Ipe3enTanus mo MK-1.1
mporeccax  KHUAKO(A3HOTO UHPOPMAIIUH T10 TeMe 3aHATHS '
BOCCTaHOBJICHHS TeMe 3aHATHS

HWroro no pazaeny 8 9

Hroro 3a cemectp 18 17 3a4éT

Htoro no aucuuruinHe 18 17 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlis  peanuzanMyd  TPEAyCMOTPEHHBIX BHUAOB y4eOHOHW paboThl B  KayecTBE
00pa30BaTeNbHBIX TEXHOJOTHA B TPEMOAABAHUM IUCIUIUIMHBI «COBpPEMEHHBIC TEXHOJIOTHH
pecypcocOepexeHruss B UYEPHOH METAJUTypruM» HCIOJB3YIOTCS KaK TpaaulHOHHAs U
MOJIYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH, TaK M TEXHOJIOTHS TPOOJIEMHOTO i MHTEPAKTUBHOTO
o0OydeHusl.

Ha 3amarumsx  memecooOpa3sHO — HCIONB30BAaTh — TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aMMOOOYYEHHUs, COBMENIass €€ C TEeXHOoJorue mnpobiaemuoro oOydenus. [lpu 3TOM
HEOOXOIMMO  TIOBBI-IIATh  IO3HABATEIbHYIO  AKTUBHOCTh  CTYACHTOB,  OPraHU3ys
CaMOCTOSITENIbHYIO Pa0OTy KaK MCCIIEJOBATEIBCKYIO TBOPUECKYIO e TEIbHOCTD.

Crnenyer MCHONB30BAaTh KOMIUIEKC MHHOBAIIMOHHBIX METOJIOB AaKTUBHOTO OOyuYeHWHS,
BKJTIOYAIOIIUI B ceOs:

- co3gaHuMe TPOOJEMHBIX CHUTyallMd C TIOKAa3aTelIbHBIM PpEIICHHEM IPOOJIEMBbI
npenojaBaTesieM U 0e3 Hero;

- CaMOCTOSITEIIbHYIO TIOUCKOBYIO JICATEIBHOCTh B PEIICHUM MPOOJIEM, HANPaBIIIEMYIO
MPeroIaBaTesieM;

- CaMOCTOSITEIILHOE PELICHHE MPOOJIeM 00yUYaOIIIUMUCS IOl KOHTPOJIEM MTPEIo1aBaTelIs.

Peanu3anusi MHHOBALIMOHHBIX METOJOB OOYYCHHMS BO3MOXHA C HCIOJIb30BAHUEM
CIICAYIOIIUX MPUEMOB:

- pacKkpbITHE TpernojaBaTelieM MPUYMH U XapaKkTepa HeyJaad, BCTPEYAMOIIUXCS IPU
peleHr: mpooIeMm;

- IGMOHCTpAIIHS PA3HBIX TIOJIXO/IOB K PEIICHUIO0 KOHKPETHOM MPOOJIEMBI;

- aHAJTU3 TIOJTYYCHHBIX PE3yJIbTaTOB M OTHICKAHHE I'PAHMII UX IPUMEHHUMOCTH U JIp.

[lpu npoBeneHUM 3aKIOYUTEIBHOTO KOHTPOJII HEOOXOIUMO BBISIBUTH CTCIICHBb
MPaBUIBHOCTH, 00bEMa, IIyOWHBI 3HAHWM, YMEHHWI, HABBIKOB, IMOJYYCHHBIX TpPU H3YyYCHUU
Kypca HapsIy C BBISIBJICHHEM CTETIEHU CAMOCTOATEILHOCTH B TPUMEHEHUH MTOTYYEHHBIX 3HAHUH.

K WHTepakTUBHBIM METOJaM, HCHONB3YEMBIM TMPU U3YYCHUU JUCIUILIAHBI
«CoBpeMeHHBIE TEXHOJOTHH PECypcocOepekeHusT B UYEPHOW METAITYypruHM», OTHOCATCS:
MCIOJIb30Ba-HUE MPOOIEMHBIX METO/IOB M3JI0KEHHSI MaTeprasa ¢ IPUMEHEHHUEM dBPUCTHIECKUX
MpHEMOB (Co3/1aHre TPOOIEMHBIX CUTYAIUi U Jp.)

6 Y4eOHO-MeTOAMYECKOE 0O0ecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4al0INXCH

[IpencraBieHo B npuiiokeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranum
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHo-MeToau4eckoe 1 HHGPOPMALMOHHOE 0O0ecTiedeHue U CHUIINHBI (MOXYJIs1)

a) OcHoBHas JUTEpaTypa:

1. OCHOBBI METaITypru4ecKoro Npon3BoacTBa : yueOnuk / B.A. burees, K.H. Bnosum,
B.M. Konokounbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 37IeKTpOHHBIH // DNeKTpOHHO-O0nbInoTeuHas cuc- Tema «JIanpy :
[caiit]. — URL: https://e.lanbook.com/book/90165

2. OCHOBHI TIPHPOIONONB30BAaHUS U DHEpPropecypcocoepekenus : yauedOHoe mocobdue /
B.B. Jlenncos, U.A. Jlenucosa, T.HU. [IpoBoBo3oBa, A.Il. Mockanenko ; noa penakuueit B.B.
HenucoBa. — 2-e u3f., crep. — Canxt-IlerepOypr : Jlans, 2019. — 408 c. — ISBN
978-5-8114-3962-1. — TekcT : 21eKTpOHHBIN // JIaHb : 31eKTpOHHO-0MOIMOTeYHas cUcTeMa. —
URL.: https://e.lanbook.com/book/113632



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/113632

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Mynem, JILA. DHepro-skomoruuecknii aHanu3 3(HPEKTUBHOCTH METALTYPrHYECKUX
npo-1eccoB : yueonoe nmocodue / JI.A. Illynsr. — Mocksa : MUCUC, 2014. — 267 c. — ISBN
978-5-87623-765-1. — TekcT : 35eKTpoHHBIH // JIaHb : 3JEKTPOHHO -OMOIMOTeUHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/117063

2. Cumonsn, JIM. OneHka W 0OyTH JOCTHXKEHHMS OSKOJOTMYECKH YHCTOTO
METaJUTypTHYeCKOro Mpou3BoAcTBa : yueOHoe mocodue / JI.M. CumonsiH, K.JI. Koceipes, A.U.
KoueroB. — MockBa : MUCHUC, 2011. — 92 ¢. — ISBN 978-5-87623-408-7. — TekcrT :
anekTpoHHeld  //  JlaHb : AJICKTPOHHO-OMONIMOTEYHAasT  CHUCTEMa. — URL:
https://e.lanbook.com/book/117048

B) MeTonnueckne yKa3anus:
YTunuzanys OTXOAO0B METAJUIyPrHUECKOro IMPOW3BOACTBAa YepHBIX Meramwios/ H.B.

[Tanumes, B.A. burees, M.B. IloranoBa. - Marautoropck: M3a-B0 MarHUTOropck roc. TE€XH.
yH-Ta uM. I'.1. Hocosa, 2018. 69c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammuoe obecnevyenne

Haumenoanue N
o Ne norosopa Cpoxk nieficTBUS TULIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB00OOIHO pactpocTpansemoe [10 0eccpouHo
FAR Manager cB00OIHO pacnipocTpansemoe [10 0eccpovHO
Bbpaysep Yandex |[cBoOoaHO pacripoctpansemoe [10 0eccpovHO

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOYHLIC CUCTEMbI

Ha3paHue kypca Cchlika
denepanbHOE rOCyJapCTBEHHOE O0/KETHOE
yupexaeHue «DenepanbHbIi uHcTuTyT | http://www1.fips.ru/
POMBIIICHHOW COOCTBEHHOCTHY
HanunonaneHast UH(pOpPMaIIMOHHO-aHATTUTHYECKAsT

cucrema — Poccuiickuii mHIeKc HayaHoro niutupoBanus | https://elibrary.ru/project_risc.asp
(PMHII)

DnexTpoHHas 0a3a nmepuoaAnYeckux n3nanuii East View
Information Services, OOO «MIBUC»

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

https://dlib.eastview.com/

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. YueOHast aymuTopust AJisi IPOBEACHIS 3aHATHI JTEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHUYECKHUMH CPEICTBAMH OOYUYEHHs, CIYXKAIUMU JUIsl TPEJCTABICHUS y4eOHOM
uHpopManuyu OOJBIIION ayAUTOPUHU: MYJBTHMEAMHHBIMA CPEACTBA XpaHEHUs, Tepeaadyd M
MIPEACTABICHHS Y4eOHOM HH(POPMAIINH;

- CTICIIMAIM3UPOBAHHON MEOEIbIO.

2. YueOHas ayauTopus Il TPYIIIOBBIX U MHAMBUAYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJIS U TPOMEKYTOUYHON aTTECTAIlMH OCHAIIICHA:

- KOMIIbIOTEpHO# TexHuKoi ¢ maketom MS Office, ¢ moaxmoucHneM k cetr «MIHTEPHET»
Y C JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CTICIIMAIM3UPOBAHHON MEOEIbIO.

3. [Tomenienue A1 caMOCTOSATEIBLHON pabOTHl OCHAIIICHO:

- KOMIIbIOTEpHOH TexHuKo# ¢ makerom MS Office, ¢ moaxmoucHneMm k cetn «MIHTEPHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CTICIIMAIM3UPOBAHHON MEOEIbIO.

4. Tlomemienue A XpaHeHUs U NPOPHIAKTHYECKOTO OOCITYKUBaHUS Y4eOHOTO
000py/I0BaHUsI OCHAIICHO:

- CHIeIMAIM3UPOBAHHON MEOEIbIO: CTeIUTAKaMHt JJIs XpaHeHHsI y4eOHOTro 000py10BaHUS;

-MHCTPYMEHTaMU JJIsl peMOHTa y4eOHOr0o 000py10BaHUS;

- mKkadamu U1 XpaHeHus: y4eOHO-METOMYEeCKON JOKYMEHTAIIMH U MaTEepUajoB.



MNPUJIO)KEHHE 1

6 Y4eOHO-MeTOqMYECKOE OOecIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4arommMXcs

Bonpocs! 1 caMonpoBepKy MpeACcTaBlIeHbl B BUJE MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN JJIs1
OLICHKM  MHCIIOJIb30BAHMS  IIPOU3BOJCTBEHHBIX M  TEXHOJOIMYECKMX JIaHHBIX B  BOIPOCAX
pecypcocOepexenusi. Takke BONPOCHI JJIi CAMOIPOBEPKU TPEJCTABICHbI TEOPETHUECKUMHU
BOMPOCaMH, TpeOyoIue pa3BEPHYTOr0 YCTHOTO OTBETA, MO3BOJISIONINE IIPOBEPUTH YPOBEHD YCBOCHUS
3HAHUU U OCBOEHUS OOIIMX U MPOQPEeCcCCHOHAIBHBIX KOMIETEHIIUH [0 TUCIUIUINHE.

[To mucuurumne «CoBpeMEHHBIE TEXHOJIOTUH pPecypcocOepeeHns B YEPHON METaJLTyprUiy»
MpelyCMOTPEHa BHEAyAUTOPHAsI CAMOCTOSATENbHAsI paboTa 00yUyarouXCs.

BueynutopHasi camocTosiTenbHas paboTa CTYIACHTOB MpPEAIoaraeT MOArOTOBKY K 3a4eTy I10
JTUCIUIUINHE.

IIpumepHbIe BONPOCHI /I YCTHOTO OIPOCA M0 M3Y4YaeMbIM TeMaM

1. Tlomstue pecypcoB NPUMEHHTEIBHO K TEXHOJOTMYECKHM MpOIlecCaM IMPOU3BOACTBA YEPHBIX
METaJUIOB.

2.  Buasl pecypcoB NpUMEHHTENIBHO K MpOIEccaM MPOM3BOJICTBA OKYCKOBAaHHOTO ChIphbs. OmeHKa
UCIOJIb30BaHuUs pecypcoB. [Io kakum napaMeTpaM OLEHUBAIOT PacXxo]l PeCypcoB.

3. KonmuecTBeHHBIE MapaMeTpbl M3MEHEHHs PAcXOJI0OB PECYpCOB B IPOILECCaX OKYCKOBAHMUS,
CIOCOOBI PeCcypcocOepeKeHuUs B IPOLIECCAX OKYCKOBAHUS JKEJIE€30PYAHOTO ChIPhSI.

4.  Bwuapl pecypcoB IPUMEHHUTEIHHO K IpOIleccaM MPOU3BOICTBA YyT'yHa B IOMEHHBIX M€4axX U BHE
ee. OnieHKa ncnoab30BaHus pecypcoB. I1o kakuMm nmapamerpaM OLIEHUBAIOT PacXoJl PECypCOB.

5. KonmuecTBeHHbIE MapaMeTpbl M3MEHEHHUS PACXOJ0B PECYPCOB B IpoIeccax MPOU3BOJICTBA
YyryHa B JOMEHHBIX [I€4ax U BHE €€, CI0COObI pecypcocOepeeH s B 3TUX MPOLIECCaX.

6. Bumbl pecypcoB NpPHMEHUTENTBHO K TMPOIECCaM TPOM3BOJCTBA CTadM B KHCIOPOJIHBIX
kouBeprepax u JICII, koBiieBoit 00padoTku ctanu. OneHka UCnob30BaHus pecypcoB. [1o kakum
apameTpaM OIIEHUBAIOT PACX0]l PECYPCOB.

7. KonmuecTBeHHbIE apaMeTpbl U3MEHEHUS PacX0/I0B PECYpCOB B Ipolieccax MPOU3BOICTBA CTAIH

B KkucinopoiHslx KkonBeprepax u JICII, koBmeBoif 00pabOTKM cTamu , CHOCOOBI

pecypcocOepexeHns B 3TUX MPOLeccax.

OcCHOBHBIE HANPaBIICHUS Pa3BUTHS TEXHOJIIOTHI B COBPEMEHHBIX TEXHOJIOTHYECKUX MPOIECCaX.

9. HeobOxomumocTh pa3pabOTKH M NPOMBIIUIEHHOTO OCBOEHHUS HOBBIX TEXHOJIOTMH M TEXHUKH
MIPOU3BOJICTBA YEPHBIX METAIJIOB KaK MACCOBOTO, TaK M CIEIHAILHOTO HAa3HAYCHHUS.

10. OcHoBHbIe TPeOOBAaHUS K HOBBIM TEXHOJIOTUSAM U TEXHHUKE: CHIDKEHUE HKOJIOTHUECKOH OMacHOCTH
U PECypCOEMKOCTH TPOM3BOJICTBA; PACIIMPEHUE CHIPhEBOW 0a3bl METAJLTYPTHH; ITOBBIIICHHUE
MIPOU3BOIUTENILHOCTH U YJIy4IllIeHHE YCIOBUH Tpyia

11. IIpou3BoACTBO 0COOO YHCTHIX YYT'YHOB U CTaJeil.

12. TIpoGuemsl pecypcocOepexeHus: B UepHOM MeTalTypriH.

13. TlepcriekTHBHBIC HAMIPABICHHS pa3pabOTKH HOBBIX TEXHOJIOTUH U TEXHUKU U3BIICYCHUS JKelle3a U3
PYIHOTO M TEXHOTE€HHOT'O CHIPBS.

14.  beckokcoBble (BHEIOMEHHBIE) MPOIECCHl M3BJICUEHHUS XKejle3a U3 PYAHOIO0 U TEXHOTEHHOTO
CBIPbS

15. Krnaccuduxkanus cnoco6oB 6€CKOKCOBOTO U3BJICUEHHUSI JKele3a, KpaTKas UX XapaKTepUCTUKa

16. TIIpoueccsl TBepOda3HOro BOCCTAHOBICHUS KaK pecypcocOeperaromue.

17. Tlpomeccs )xuakodazHOro BOCCTAHOBICHHS KaK pecypcocOeperaroriue.

18. HenpepsiBHBIE CTaeMIaBUIIbHBIE TPOLIECCHI.

19. CymHOCTh U OCHOBHBIE TPEUMYIIECTBA HETPEPHIBHBIX CTAICIUIABHIIHHBIX MPOIIECCOB.

®



MNPUJIOKEHHUE 2

7 OueHo4YHbIE CpeCTBA JJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnannpyemble pe3y/ibTaThbl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNH:

CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIUHT

[Tnanupyembie pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

ITIK-1: CriocoOeH BBIOJIHATHh TEXHOJIOTMYECKUE OTEPAIIUU 10 TIOJYUCHHIO METALTYPTHYECKON TPOIYKIINHU, €€ JaJIbHeHIIel 00padoTke

IK-1.1

OCyIecTBISIET  TEXHOJOTUYECKHE
oreparnyu o MOJTyYEHUIO
METATYPTUYECKOM TPOAYKIMH, €€
JnanpHenein oopadoTke

20.

21.

22.

23.

24,

25.

[IpumepHbIe TeopeTHYECKHE BONPOCHI:
HenocraTtku TpagMIIMOHHBIX CHOCOOOB TPOHM3BOJACTBA JKEJIE30PYIAHOTO
CBIPBSL.
OcHOBHBIE HANPaBIICHUS PAa3BUTHUS TEXHOJIOTHH.
HeobxomuMocTh  pa3paOOTKH ¥ TPOMBIIUICHHOTO OCBOCHHUS HOBBIX
TEXHOJIOTUI M TEXHUKU MPOU3BOJCTBA YEPHBIX METAIIOB KaK MacCOBOTO,
TaK U CHEIHAILHOTO Ha3HAUCHUSI.
OcHOBHBIE TpeOOBaHMSI K HOBBIM TEXHOJOTHSIM M TEXHHKE: CHI)KCHUE
9KOJIOTUYECKOH OMAaCHOCTH M PEeCYypCOEMKOCTH MPOU3BOJICTBA; pPaCIIUPEHUE
CBIPDbEBOI 0a3bl METAJUIYprHM; TOBBILIEHHE MPOU3BOJUTEIBHOCTH U]
yJIy4IlIeHUE YCIOBUM Tpyaa
IIpon3BoacTBO 0COO0 YUCTHIX YYT'YHOB U CTael
[lonaTtne pecypcoB TNPUMEHUTEIFHO K TEXHOJOTHUECKHUM IIpoIieccam
IPOM3BOJICTBA YEPHBIX METAJIJIIOB.
Bugsl  pecypcoB  NpPUMEHHMTENBHO K TpoIeccaM  MPOU3BOJICTBA
OKYCKOBaHHOTO cbIpbsi. OlleHKa HCIONB30BaHUA pecypcoB. [lo kakum
rapaMeTpam OI[CHHBAIOT PACXO PECYPCOB.
KonnyecTtBeHHbIE TapaMeTpbl H3MEHEHHUSI PACXO0JI0B PECYPCOB B MPOILECCAX|
OKYCKOBAHHS, CIIOCOOBI PECypcocOEpekeHUs] B TPOIECCaX OKYCKOBaHMUS
KENe30pyTHOTO CHIPbSL.
Bunsl pecypcoB NMpHMEHHTENFHO K IPOIEccaM MPOM3BOJCTBA YyryHa B
JIOMEHHBIX nevyax U BHe ee. OlLeHKa MCMoib30BaHus pecypcoB. [lo xakum
rapamMeTpam OI[CHHBAIOT PACXO PECYPCOB.
KonnyecTBeHHbIE TapaMeTpbl H3MEHEHHUSI PACXO0JI0B PECYPCOB B MPOIECCAX|
MPOU3BOJICTBA YYr'yHa B JIOMEHHBIX Il€4ax U BHE €€, CII0COOBI
pecypcocOepexeHns B 3TUX MPOLIECCax.
Bunel pecypcoB NpUMEHHTENBHO K MpoIleccaM MPOU3BOJICTBA CTalU B




CTpYyKTYpHBII 2JIEMEHT
KOMITETEHIIUHT

[Tnanupyembie pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

26.

27.

kucioponubix koHBeprepax u JICII, koBmeBoit 00padoTku cramu. OneHka|
HCIOJIb30BaHUs pecypcoB. Ilo kakuM mapameTrpam OLIEHMBAIOT PACXO[
pecypcoB.
KonunuecTBeHHbIE TapaMeTpbl U3MEHEHMS PACX0/I0B PECYPCOB B IpoLEcCcax
MPOU3BOACTBA CTald B KuUcCIOopoAaHbix koHBeprepax u JCII, koBmeBoi
00pabOTKH CTaJH , CIIOCOOBI peCypcocOepeskeH s B 9THX MpOIIeccax.
OCHOBHbIE  HAmNpaBIICHHUS Pa3BUTUS TEXHOJOTMA B  COBPEMEHHBIX
TEXHOJOTMYECKUX MPOIECCaX.

IIpumepHbIe NpaKTHUYECKHE 3aJAHUS:
[To npencraBieHHO# cXeMe ONPEISIUTh CIIOCO0 MPOU3BOACTBA. OOBICHUTH
TEXHOJIOTHIO.

[To mnpencraBieHHOW CcXeMe ONPENeIUTh CHOCO0 TPOU3BOACTBA.
OOBbsICHUTD TeXHOJOruI0. J[aTh OIIEHKY pacxofa pecypcoB MpU JaHHOM
croco0e MpOU3BO/ICTBA.




CTpYyKTYpHBII 2JIEMEHT
KOMITETEHIIUHT

[Tnanupyembie pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

[To mpeacTaBiIeHHOM CXeMe ONPEETUTh CIIoco0 Mpou3BoicTBa. OOBICHHUTH
TEXHOJOTHI0. JlaTh OIIGHKY pacxo/Ja pecypcoB MpH JIaHHOM CIIOCO0e
MIPOM3BOICTBA.

[To mnpeacraBieHHOW cXeMe ONPEAEIUTb CIIOCOO0  MPOU3BOJCTBA.
OOBSACHUTh KOHCTPYKIMIO M TPUHIMIT PabOTHI PEaKTOPOB M arperaros.
JlaTb olLleHKy pacxojia pecypcoB IpH JaHHOM CIIOCO0€ TPOU3BOACTBA

[lo mpencraBieHHOW CcXeMe ONPEAEeNUTh CMoco0 MPOU3BOICTBA.
OOBSICHUTh KOHCTPYKIMIO W TPHHIMI pabdOThl pEaKTOPOB M arperaros.
Jlath oIeHK




0) [Hopsinok NpoBeeHUsI MPOMEKYTOYHOM ATTEeCTAIUM, OKA3aTeJIH U KPUTEPUH
OlleHUBAHUS

[Ipomexxyrounast ~ arrecrauus 1o  aucuuimiuHe  «COBpEMEHHbIE — TEXHOJOTUHU
pecypcocOepexeHlsi B UYEPHOH METATypruM»  BKIIOYAeT TEOPETUYECKHE BOMPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMUCS 3HAHUH, U IPAKTHYECKHUE 33aHUS,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHUN, TPOBOAUTCS B hopMe 3adera.

3aueT 1Mo JaHHOW NUCIUIUIMHE TMPOBOJUTCS B YCTHOHM (hopMe B BHIIE cOOECETOBAHMS IO
BOIPOCaM JJIsl MPOBEPKU KOMIIETEHLIUH.

Iloka3aTesu U KpUTEPUH OLIECHUBAHUA 324eTAa:

— Ha OLICHKY «3a4TeH0» — 00yJaronuiics 1eMOHCTPUPYET BBICOKUN UJIN CPEAHHUI YPOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX ONEepallusiX, IEPeHOce
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OIICHKY «He 3a4YTeHO» — OOyJalolmuics IEeMOHCTpHUpYeT 3HaHus He Oosiee 20%
TEOPETUYECKOI0 MarepHualia, JOIMYCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



