MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

H MATEPHALO-
ObPABOTKH

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

COBPEMEHHBIE TEXHOJIOTHH PECYPCOCBEPEKEHHA B YEPHOH
META/UIYPIHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metamnyprus

Hanpasnennocts (mpoduiib/crieriuanu3anys) nporpaMmbl
VYrpasieHne MeTauypru4eCKUMU MPEeINPUATHSIMHA U TEXHOJIOTMYECKUMHU IPOIIeCCaMu

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 2
Cemectp 3

Maruauroropck

2024 ron



Paboyas nporpamma cocraBiena Ha ocHoBe ®IOC BO - Gakanaspuar mo
HanpasieHuio moarotosku 22.03.02 Merannyprus (npukas Mumnobpuayku Poccun ot
02.06.2020 r. Ne 702)

Paboyas mporpamma paccMorpeHa u 0700peHa Ha 3aceﬂ,_\ HH Kadenpel Metannypruu
H XUMHYECKHX TeXHOJIOTHH

09.01.2024, npotoxon Ne 4 t ggi LL“_Z
3aB. kaempoH A.C. XapueHko

Pabouas nporpamma onofpeHa MeToauuecKoi KOMHccpIeﬁ HWMMuM

20.02.2024 r. nmpoTokon Ne 4 S i
Ilpencenareis & {.C. CabunoB
PaGoyas nporpamma cocTaBieHa: ﬁ/
accucTedT Kadenpsr MuXT, 4 1ty W.B. Pemerosa
Penerzent ’ /
noueHT kadenpsr JIIIuM, kana. Texs. HayK / ,,/ M.I". IToranos
~




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kadeapsl MeTaluTyprui ¥ XUMHYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ienp npenopaBanus qUCUUIUIMHBL “COBpEMEHHBIE TEXHOJIOIUU pecypcocOepeXeHus B
YEePHON METALTYpPrui’’ — JaTh 00y4JaromuMCs 3HAHUS: O HOBBIX CIIOCO0aX M3BJICUCHHUS JKeJle3a U3
PYAHOTO CBIPbSl M BBIIABKU CTaJIM, IO3BOJSIOIIMX DPACHIMPATH CBIPbEBYIO 0a3y uepHOIil
METAJUIypruM, YIydllaTh KayecTBO M CHIKAThb CEOECTOMMOCTh  CTalM, IIOBBIIIATH
IPOM3BOIUTENBHOCTh arperaToB, yIpoIlaTh 3a1a4l aBTOMaTH3al11, YIy4llleHUEe YCIOBUH TpyAa
U 3aIIUTHI OKPYKAIOLIEH Cpeabl; O MPUHIMITMAIBHBIX OCHOBAaX HOBOM pecypcocOeperaromieii u
9KOJIOTUYECKH  MEHEe ONAacHOM  MPOM3BOJCTBEHHO-TEXHOJOTMYECKOM  CXeMbl  4epHOH
METAJIypruM; O CBOMCTBAX M CHOCO0ax IOJIyYEHUS METAJUIOB CHELMAJIbHOTO Ha3HA4YEeHMS,
IPOM3BOIMMBIX B HEOOJIBIINX KOJIMYECTBAX 1O IPOMBIIIEHHO OCBOCHHBIM TEXHOJIOTUSM.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuruinHa CoBpeMeHHbIE TEXHOJOTHH PECYpcocOEpeKeHUsI B UEPHOI MeTaulypruu
BXOJIUT B YacCTh y4eOHOro mjiaHa (GOpMHUpPYEMYIO YJaCTHHKaMH oOpa30BaTEIbHBIX OTHOLICHHUM
00pa3oBaTeNbHON IPOrPaMMBbI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

Hcropus Meramnypruu

OCHOBBI METAJITYPrU4€CKOr0 IPOM3BOACTBA

VYyeOHasi - 03HaKOMUTENbHAS IPAKTUKA

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

Teopus ¥ TEXHOJIOTHS BBIIIJIABKH CTAJIU B KMCIIOPOJHBIX KOHBEPTEPAX

Teopus 1 TEXHOIOTUSA TOMEHHOTO ITPOIIECcca

ITpon3BoiCTBEHHAS - TEXHOJIOTHYECKAs (TPOEKTHO-TEXHOJIOTMUECKast) MPaKTHUKA

[ToaroroBka k npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBaTM(PUKAMOHHOMN paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynprare ocBoeHHs JOUCHMIUIMHBI (Moayns) «CoBpeMEHHbIE TEXHOJOTHH
pecypcocOepekeHrsl B UepHOM METAILTYPruu» OOYYAIOIIUICS JOJDKEH 00J1a/laTh CIEAYIOIINMHU
KOMITETEHIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[TK-1 CriocoGeH BBIOMHATH TEXHOJIOTUYECKUE OMEPAlMU MO MOTYYCHUIO METaJUTyprH4ecKon
NPOJIYKIUH, €€ JaJbHeHIer o0padoTke

IK-1.1 OcymiecTBisieT TEXHOJOTHYECKHUE onepanuu o MOJTYYECHUIO
METa/UTYPIHYECKOM MPOJIYKIINH, €€ JaIbHEHIIeH 00paboTKe




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0wast Tpya0eMKOCTh JUCLUIUIMHBI cocTaBiseT 1 3aueTHbIX eauHul] 36 akaj. 4acoB, B TOM

qHCIe:

— KOHTaKTHas padoTta — 19 akas. yacos:

— aynutopHas — 18 akaj. 4acos;

— BHeayJUTOpHas — 1 akaji. yacos;

— caMOCTOsITeNbHAs paboTa — 17 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas
KOHTaKTHas pabora

Paszen/ Tema (B akaj. yacax)

JUCIHUITIIINHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CaMocTrosTenbHas

paboTta cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TeKyIIEero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLINN

1. PecypcocOeperatoniue
TEXHOJIOTHH MIPOM3BOJICTBA
YEpPHBIX METAJJIOB

1.1 Tlonstue pecypcoB B
TCXHOJOTHUYCCKHUX
mpoleccax — MPOU3BOJICTBA
4epHOi METaJIypIUH.
HeobOxomuMocTh  pa3BUTHS
pecypcocbOeperaromux
TEXHOJIOTHH IPOHM3BOJICTBA
YCPHBIX MCTAJIJIOB.

ITonck
uH(popMaIHK 10
TeMe 3aHATHA

VYcTHbIi onpoc

K-1.1

1.2 Tlonstue
pecypcocbOeperaromux
TEXHOJOTHHA B MpOIECCax
OKYCKOBaHHS
JKEJE30PyIHOTO CBIPbSL.
OcHoBHBIE PHEMBI
pecypcocOepekeHus B
nporeccax OKyCKOBaHHSL.

ITonck
uH(popMaIHy 1o
TeMe 3aHATHA

VYcTHbIi onpoc

K-1.1

1.3 ITonstue
pecypcocbeperaromux
TEXHOJOTMH B JIOMEHHOM
Tmporecce. OCHOBHEBIE
MIPUEMBbI
pecypcocOepexeHus B
mpoleccax  MPOU3BOJCTBA

YyryHa.

Iownck
uHpopMaIHK 10
TeMe 3aHATHSA

IIpesenTanus mo
TEeMe 3aHATHUS

IK-1.1

14 Tlonsitne
pecypcocOeperarommx
TEXHOJOTMH B Mpoleccax
TIPOU3BOJICTBA CTaJIH.
OcHOBHbIE MpUEMBbI
pecypcocOepexeHus B
mpoleccax — HPOU3BOJICTBA
CTaJIHL.

ITouck
HHPOPMAITHH 10
TeMe 3aHATHS

IIpesenTanus no
TEeMe 3aHATHUS

IK-1.1

Uroro no pazaeny 10




2. PecypcocOeperatoniue
TEXHOJIOTHH BO BHEJOMCHHBIX
METOAaX BBILIABKH YyryHa W

npoleccax MPOM3BOJICTBA
METAJUIN30BAaHHOTO CHIPBSI

21 Knaccudukanus

crnoco0oB

pecypcocheperarnux IIpopaboTka

TEXHOJOTMA B HOBBIX 2 1 MaTepHaja o VYcTHBIH onpoc IK-1.1
METAJLTYPTHUECKHX TeMe 3aHATHS

TEXHOJIOTHSAX, WX KpaTKas

XapaKTePUCTHKA

2.2 Orarnsl Iouck

pecypcocoepekeHus B 3 4 nomonHUTeNbHOM | IIpesenTarmst mo K-1.1
nporeccax TBeprodasHoro UHPOPMAIIH 110 TEME 3aHATHUS '
BOCCTaHOBJICHHS TeMe 3aHATHS

2.3 Orarnsl ITouck

pecypcocOepexeHus B 3 3 nononHuTenbHOH | IIpeseHTtanms mo MK-1.1
mpoleccax SKUAKO(a3HOro uH(popMaIMHy 1o TeM€ 3aHATHSA '
BOCCTaHOBJICHHS TeMe 3aHATHS

HWroro no pazneny 8 8

Hroro 3a cemectp 18 17 3a4€T

Wroro no nucuumnnune 18 17 3aueT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30BaTEeNbHBIX TEXHOJOTHH B MPENOAABAHUU TUCHUIUIMHBI «COBpPEMEHHBIE TEXHOJIOTUH
pecypcocOepeXeHnss B UYEPHOM METallypruu» HCHOJb3YIOTCA Kak TpagULMOHHAs U
MOJTyJIbHO-KOMITIETEHTHOCTHAS TEXHOJIOTUH, TaK U TEXHOJIOTHS MPOOJIEMHOTO U HHTEPAKTUBHOTO
00yJeHUsI.

Ha 3anatusx  memecooOpa3HO — HCIOJIB30BATh  TEXHOJOTUIO  KOJIJIEKTUBHOTO
B3aMMOOOYYEHUs1, COBMELIAsl €€ C TeXHOoJIoruei npodiaemuoro o0yuenus. I1pu sTom HeoOxoaumMo
MOBBI-IIATh MMO3HABATEIbHYIO aKTUBHOCTh CTY/IEHTOB, OPTaHU3Ys CaMOCTOSITEIbHYIO PadOTy Kak
UCCIIEI0BATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Craenyer MCHoONb30BaTh KOMIUIEKC WHHOBALMOHHBIX METOJOB AKTHBHOTO OOyuYeHWUS,
BKJIIOYAOIIUH B ce0st:

- Cco3JaHME MpPOOJIEMHBIX CHUTyallull C IIOKa3aTelIbHBIM PpEUIEHHUEM IPOOJIEMbI
npernojiaBaTenaeM 1 6e3 Hero;

- CaMOCTOATEIbHYIO MOUCKOBYIO AESATENBHOCTh B PELICHUH MHPOOJEeM, HAlpaBIsSeMYIO
IpernoJiaBaTeseM;

- CAaMOCTOSITEJILHOE PELIEHUE TPO0IIEM 00yUarOIMMHUCS 10T KOHTPOJIEM IIpenogaBaTelis.

Peanu3anuss MHHOBAaIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCIHOJIb30BAHUEM
CJIEIYIOIIUX [IPUEMOB:

- packpbITHE INpenojaBaTeleM NPUYMH M XapakTepa HeyAad, BCTPEHAIOLIUXCS IpH
peteHnn npodiem;

- IEMOHCTpALUS pa3HbIX MOXO00B K PEIIEHUI0 KOHKPETHON POOIIEMBL;

- QaHAJIM3 MTOJyYCHHBIX PE3yIbTATOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH U JI.

IIpy mnpoBeneHMM 3aKIIOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBIIBUTH CTENEHb
NPaBUWIBHOCTH, 00beMa, TITyOHHBI 3HAHWH, yMEHU, HABBIKOB, ITOJTyYSHHBIX TIPH N3YYEHUH Kypca
Haps/y C BBISIBJICHUEM CTEIIEHU CAMOCTOATEIbHOCTH B IPUMEHEHHH MTOJTy4YEHHbBIX 3HAaHUH.

K WHTEepakTHBHBIM  METOJIAM, WCIOJNB3YEMBbIM TPH HW3YYCHHH JIUCIHUILTMHBI
«CoBpeMeHHbIE TEXHOJIOTUU PECcCypcocOepeeHUs B UYEPHOW METAJUIypTruu», OTHOCSTCS:
UCIIOJIb30Ba-HUE MPOOJIEMHBIX METOJIOB U3JIOKEHUS MaTepualla C IPUMEHEHUEM 3BPUCTUYECKUX
IPUEMOB (CO3/1aHne TPOOJIEMHBIX CUTYalluH U JIp.); a TAKXKE CO3/IaHUE AJIEKTPOHHBIX MPOTYKTOB
(mpe3eHTaIuii).

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. OCHOBBI METAJTYpPrUUECKOTO Mpou3BoAcTBa | yueOnuk / B.A. burees, K.H. Bnosun,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekcr : 37eKTpOHHBIH // DneKTpoHHO-01OMnoTeuHast cuc-Tema «JIaHpy :
[caiiT]. — URL.: https://e.lanbook.com/book/90165

2. OCHOBBI TIPHUPOIOIOIB30BAHUS U HEPropecypcocoepexenus . yuedHoe mocobue /
B.B. lenucos, U.A. [enucosa, T.WU. [IpoBoBo3oBa, A.Il. Mockanenko ; non pexgakuueii B.B.
HenucoBa. — 2-¢ usna., crep. — Cankr-Ilerepoypr : Jlawp, 2019. — 408 c¢. — ISBN
978-5-8114-3962-1. — Tekcr : anektpoHHbIit // JIaHb : 3IEeKTPOHHO-OUOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/113632



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

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. [ymen, JILA. DHepro-skonorudeckuii aHaau3 3(H(PEKTHBHOCTH METAUTyPTrHYECKHUX
npo-ieccos | yueoHoe mocodue / JI.A. Ilyabi. — Mocksa : MUCHUC, 2014. — 267 ¢. — ISBN
978-5-87623-765-1. — TekcT : snekrpoHublii // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/117063

2. CumonsH, JIM. OneHka © TyTH JOCTHXEHUS DKOJOTHYECKH YHUCTOTO
METAJLTYpPrHYeCKOTro Mpou3BoCcTBa : ydyeOHoe nocodue / JIL.M. Cumonsn, K.JI. Kockipes, A.U.
KouetoB. — MockBa . MUCHUC, 2011. — 92 c¢. — ISBN 978-5-87623-408-7. — TexkcT .
anekTpoHHbii  // JlaHb : JNEeKTPOHHO-OMOMMoTeunass ~ cucrema. —  URL:
https://e.lanbook.com/book/117048

B) MeToauyeckue ykasaHus:

YTunuzanusi OTXOAOB METATyPrHYecKOro MPOU3BOJACTBA uepHbIX MeTamwioB/ H.B.
[Tanumes, B.A. burees, M.B. Iloranosa. - Marautoropck: M3a-B0 MarHuToropck roc. T€xH.
yu-ta uM. [.1. Hocoga, 2018. 69c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe oGecnieueHue

HaumenoBanue [10 Ne norosopa Cpok JIeHCTBYS JIUIICH3UH

MS Office 2007 |y, 135 o1 17.09.2007 Gecepoaro

Professional

7Zip cB000HO pacnpoctpansiemoe 110 0eccpouHO

FAR Manager cB000HO pacnpoctpansiemoe 110 OeccpoyuHO

Bpaysep Yandex [cBoGomHo pacnpocrpansemoe I10 OECCPOYHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HasBanue kypca Cchbuika
denepanbHOE roCyJIapCTBEHHOE Or0KETHOE
yupexaenne «DenepanbHbiii nHCTUTYT npomsinuerHoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH)

IMTouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

HanmonaneHas MH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccniickuii MHAEKC Hay4YHOTO IUTHPOBAHUS
(PMHII)

OnekTpoHHas 0a3za mepHoIuYecKuX u3maHuii East View
Information Services, OO0 «MBHC»

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

URL:
https://elibrary.ru/project risc.asp

https://dlib.eastview.com/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


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

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUYeHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YuebHas ayquTOpHUs Ui IPYIIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAllUH, TEKYIIErO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTeCTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. [Tomemenue st CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. TlomemeHnue i XpaHEHUS H TPOPUIAKTHUECKOTO OOCITY)KUBAHHS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CTIENMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH ISl XpaHEHHsI y4eOHOT0 000pyA0BaHMS,

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOIro 000py10BaHMs;

- mkadamu U1 XpaHeHus yueOHO-METOMUECKON TOKYMEHTAIUY H MaTEPUAIOB.



INPNJIOXEHHE 1
6 YueOHO-MeTOAHYECKOe o0ecleyeHrne CaMOCTOATEIbHOI PadoThl 00y4alIUXCs

Bompocel ansi caMomnpoBepKH TPEACTaBICHbl B BUIE MPAKTUKO-OPHEHTUPOBAHHBIX
3a/laHuil JUIsl OLIEHKW HCIOJIb30BaHUSl INPOM3BOJICTBEHHBIX M TEXHOJIOTMYECKUX JaHHBIX B
BOIpocax pecypcocOepekenus. Takke BONPOCH JJii  CaMOIPOBEPKH  IPENICTaBICHbI
TEOPETUYECKHMMHU BOIIPOCAMHU, TPEOYOIMe pPa3BEPHYTOTO YCTHOTO OTBETA, ITO3BOJISAIONINE
IIPOBEPUTH YPOBEHb YCBOCHUS 3HAHUUN U OCBOCHHS OOLIMX U MPO(EeCcCHOHANBHBIX KOMIIETEHIUI
110 JUCLUIUINHE.

[To mucuunnuHe «CoBpeMEHHBIE TEXHOJIOTUU PECcypcocOepekeHuss B  YEpHOM
METaJUTyprum» MpelyCMOTpeHa BHEAyIUTOPHAs CAMOCTOsITeNbHas paboTa 00yJarommxcsl.

BueynuropHas camocTosTenbHas paboTa CTyIEHTOB MpenoaraeT NoJAroToBKy K 3aueTy
110 JUCLUILINHE.

IIpuMepHbIe BONPOCHI 1JIsl YCTHOTO ONPOCA N0 U3y4aeMbIM TeMaM

1. Tlonstue pecypcoB MNPHMEHHTEIFHO K TEXHOJIOTMYECKUM IIpoLeccaM IPOU3BOJICTBA
YCPHBIX MCTAJIJIOB.

2.  Buapl pecypcoB NpHMEHHTENIBHO K MpOLEccaM HPOM3BOJICTBA OKYCKOBAaHHOTO CHIPBSL.
OueHnka ucnoiabp30BaHus pecypcos. I1o kakuM mapameTpam OLIEHUBAIOT PACXOJl PECYPCOB.

3. KommuectBeHHBIE apamMeTpbl U3MEHEHHS PAaCX0J0B PECYPCOB B IIpoIleccaX OKYCKOBaHMS,
CIIOCOOBI pecypcocOepeKeHNs B IPOLIECCaX OKYCKOBAHUS KEJIE30PYAHOTO ChIPBSI.

4.  Bugpl pecypcoB IPUMEHUTEIHHO K MPOIIECCaM IIPOU3BOJICTBA YyryHa B JOMEHHBIX II€4aX U
BHe ee. OleHka MCHonb30BaHus pecypcoB. Ilo kakuM mapameTpaMm OLIEHHBAIOT PACXOJ
pecypcos.

5. KonmuecTBeHHBIE MapaMeTpbl M3MEHEHHS PAacXO0/I0B PECYPCOB B MPOIECCAaX MPOU3BOJICTBA
YyryHa B JOMEHHBIX [le4ax U BHE ee, C0cOoObl pecypcocOepeKeHns B 3TUX MPOLeccax.

6. Bunel pecypcoB NpUMEHHMTEIBHO K MPOIECCAM MPOU3BOACTBA CTald B KHUCIOPOIHBIX
koHBeptepax U JICII, xoBuieBoii 06padoTku cranu. OLeHKa UCIoIb30BaHus pecypcoB. 1o
KaK{M IapaMeTpaM OIL[EHHBAIOT PACXOJ PECYPCOB.

7.  KonuuecTBeHHBbIE MapaMeTpbl U3MEHEHHs PacX0/I0B PECYPCOB B MPOLECCAaX MPOU3BOICTBA
cTaiu B KuciaopoiHbix KoHBeprepax u JCII, koBmeBoil oO0paboTkHu cTanmu , crocoObl
pecypcocOepeKeHHsI B ATUX MPOLIECCaX.

8.  OcHOBHBIC HaNpaBICHUS PA3BUTHS TEXHOJOTUH B COBPEMEHHBIX TEXHOJIOTHUECKUX
poleccax.
9.  HeoOxoauMocTh pa3pabOTKH U IPOMBIIUICHHOTO OCBOSHUS HOBBIX TEXHOJIOTUN U TEXHUKH

MIPOM3BOJICTBA YUEPHBIX METANIOB KaK MacCOBOTO, TAaK U CHEIHATLHOTO Ha3HAYCHUS.

10. OcHoBHBIE TpeOOBaHUS K HOBBIM TEXHOJIOTHSM W TEXHUKE: CHW)KCHHE IKOJIOTHYCSCKOM
OMACHOCTH M PECYPCOEMKOCTH MPOU3BOJICTBA; PACIIUPEHUE CHIPHEBO 0a3bl METAILITYyPIHH;
MIOBBIIIIEHUE TTPOU3BOIUTEILHOCTH | YITyUYIIEHUE YCIIOBHH Tpyaa

11. TIpou3BOACTBO 0COOO YHCTHIX YYTYHOB M CTaJeH.

12. TIpobGmemsbl pecypcocOepekeHus B YePHOW METAJUTYPTHH.

13. TlepcriekTUBHBIE HAMpaBJICHUS Pa3paOOTKH HOBBIX TEXHOJIOTMHA M TEXHUKH W3BICYCHHUS
KeJle3a U3 PyTHOTO U TEXHOT€HHOTO CBHIPhSL.

14.  BeckokcoBblie (BHEJOMEHHBIE) MTPOLIECCHI U3BIICUCHHUSI JKeJe3a U3 PYyJTHOTO U TEXHOTEHHOTO
CBIPBS

15. Knaccuduxkarus crnoco60B 6€CKOKCOBOTO U3BICUEHUS Kelle3a, KpaTKasi UX XapaKTepUCTHKA

16. TIpormecchl TBep10a3HOTO BOCCTAHOBIICHHUS KaK pecypcocOeperaromnue.

17. Tlpomeccsl xuakoha3sHOro BOCCTAHOBJICHHS KaK pecypcocoeperaromue.

18. HenpepsiBHBIC cTaNEIIaBUIBHBIC MPOIECCHI.

19. CymHOCTh U OCHOBHBIE MPEUMYIIECTBA HETIPEPHIBHBIX CTAJICTIIABIIIBHBIX MTPOIIECCOB.



IMPUJIOKEHUE 2

7 OIIeHO‘lHBIe cpeacrea AJisd IpoBEeACHUSA l'IpOME)KyTO'{HOﬁ aTreCcralnum
a) HHaHpreMbIe pe3yJbTaThbl oﬁyqennﬂ U OLCHOYHBIC CpeACTBA JIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTrecranum:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUU

[Tnaaupyemblie pe3ynbTaThl
o0ydeHus

OneHouHbIE CpECTBA

I1K-1: Cnoco0OeH BBIOJIHATL TEXH

OJIOTUYECKHUE ONEPALIUH IO MOJIYYEHUI0 METAILITYPrUuecKoi NpoayKLUH, €€ JalbHenel 00paboTke

IK-1.1

METAJUTYPIrHUECKOW MPOAYKIIUH,
nanbpHeknen oopadboTke

OcymecTBisier TEXHOJOTNYECKUE,
oreparu o MOJTYYCHHIO
eel

20.

21.

22.

IIpumepHbIe TeOpeTHYECKHE BONPOCHI:

HepnocraTku TpaguliMOHHBIX CIIOCOOOB MPOU3BOJICTBA JKEJIE30PYAHOTO CHIPHSI.
OcHOBHbIE HaNpaBICHUS Pa3BUTHSI TEXHOJIOTHUI.

HeoO6xomumMocTs  pa3pabOTKM ¥ TPOMBIIUICEHHOTO  OCBOEHHUS  HOBBIX|
TEXHOJIOTUH U TEXHUKU IMPOU3BOJACTBA YCPHBIX MCTAJIJIOB KaK MaCCOBOT'O, TAK|
U CHEUUAIbHOTO HA3HAYEHUS.

OCHOBHEBIE Tpe60BaHI/I$[ K HOBBIM TEXHOJOIHMAM MW TCEXHUKE. CHUKXCHUC
9KOJIOTMYECKON OIMAaCHOCTU U PECypCOEMKOCTH IPOM3BOJCTBA; PaCIIMPEHUE
CI:IpBCBOfI 0a3el MCTAJUTYPIrvur; TIIOBBIIICHUEC TIPOU3BOJUTCIBHOCTH U
yIIy4llIeHHE YCIOBUM Tpyaa

[Tpon3BoCTBO 0COOO YNCTHIX YYTYHOB U CTaJIeH

[lonaTne pecypcoB MNPUMEHHUTEIBHO K TEXHOJOTUYECKHM TIpolieccam
MIPOU3BOJICTBA YEPHBIX METAIIJIOB.

Buasl pecypcoB npUMEHUTENBHO K IIPOLIECCaM MPOU3BOICTBA OKYCKOBAHHOTO
ceIpbs. OlLleHKa UCTI0Ib30BaHUs pecypcoB. [1o kakuM nmapaMeTrpam OLIEHUBAIOT
pacxon pecypcos.

KonuuecTBeHHbIE MapaMeTpbl U3MEHEHHSI PACXOJI0B PECYpPCOB B Ipolieccax
OKYCKOBaHHUs, CIIOCOOBI pecypcocOepexeHsi B Ipoleccax OKYCKOBaHHS




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3ynbTaThl
o0yJeHus

OneHouHble CpeCTBA

23.

24,

25.

26.

27.

KEJIE30PYIHOTO CHIPBS.
Bunel pecypcoB mpUMEHHMTEIBHO K IpoIeccaM MPOM3BOACTBA UYyTryHa B
JIOMEHHBIX Ieyax U BHE ee. OleHKa Hcrosb3oBaHusg pecypcoB. [lo kakum
napaMeTpamM OI[EHUBAIOT PacXo]l peCypCcoB.
KonunuecTBeHHble napaMeTpbl U3MEHEHHUS PAacXoJl0B PECypCOB B IpoOliEccax
NPOW3BOJCTBA 4Yyr'yHAa B JIOMCHHBIX TIIe4aX MW BHE €€, CII0COOBI
pecypcocOepekeHus B 3TUX Ipoleccax.
Buasl pecypcoB NpUMEHHUTENHHO K MpoIeccaM IPOM3BOJCTBA CTald B
kucioponubix koHBeprepax u JICII, koBmieBoit 00pabotku ctanu. OneHka
UCIIONB30BaHusl pecypcoB. [lo kakuMm mapameTrpaM OIEHUBAIOT PacCXo]y
pecypcoB.
KonnuecTBeHHbIE MapaMeTpbl U3MEHEHHSI PACXOJI0OB PECYpPCOB B Ipolieccax
MPOU3BOJICTBA CTAM B KHUCIOpoAHbIX KoHBeptepax u J[CII, koBmieBoi
00pabOTKH CTaJIH , CITIOCOOBI peCypcOCcOEPEKEHHS B ITUX MPOIleccax.
OcCHOBHBIE  HallpaBJEHUS  Pa3BUTHUS  TEXHOJIOTHH B  COBPEMEHHBIX
TEXHOJOTMYECKUX MPOIeCcCax.

IIpuMmepHbIe NpaKTHYECKHE 3aJaHNUSA:

IIo HpCﬂCTaBHCHHOﬁ CXCMC ONpCACIUTD CIIoco0 IMPOU3BOJACTBA. OOBACHUTH
TE€XHOJIOTHIO.

[To mpencraBneHHON cxeMe ONMpeneuTh crocod mpou3BoAcTBa. OOBICHUTH
TEXHOJIOTHIO.




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3ynbTaThl
o0yJeHus

OneHouHble CpeCTBA

[To mpencTaBiIeHHON CXeMe OMPEICIUTh COco0 Mpou3BoacTBa. OOBICHUTH
TEeXHOJOruI. JlaTh OLGHKY pacxoja pecypcoB IPU JAHHOM CIIOCO0E
MPOM3BOJICTBA.

[To mpencraBneHHO cxeMe ONpeaeuTh crocod mpou3BoAcTBa. OOBICHUTH
TexHoJorui. JlaTh OIGHKY pacxofa pecypcoB NpHU JTaHHOM CIOco0e
MIPOU3BOJICTBA.

[To mpencTaBIeHHON CXeMe ONPEICIUTh CIIOCO0 MPou3BoAcTBA. OOBACHHUTH
KOHCTPYKIIMIO W TIPUHIMII PabOThI PEaKTOPOB M arperaroB. /laTh OIICHKY)
pacxojia pecypcoB P TAHHOM CIIOCO0E TPOU3BOJICTBA




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3ynbTaThl
o0yJeHus

OneHouHble CpeCTBA

[To mpencTaBIeHHON CXeMe ONPEAEITUTh CIIOCO0 MPon3BoIcTBA. OOBSICHUTH
KOHCTPYKIIMIO W TIPUHIMII PabOThI PEaKTOPOB M arperaroB. [laTh OIICHKY)|
pacxona pecypcoB npu JTAHHOM crocooe MIPOU3BOJICTBA]




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS

[TpomexyrouHas  arrectanuss 1o  aucuuIUiMHE  «COBpPEMEHHbIE  TEXHOJIOTHH
pecypcocOepexeHuss B YEpHOW METAJULypruu»  BKIKOYAaeT TEOPETUYECKHE  BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOEHHS 00YYalOIIUMUCS 3HAHUH, U MPAKTHYECKUE 3aJaHUs,
BBISIBJIIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAICHU, IPOBOIUTCA B (hopMe 3aueTa.

3ayer Mo JAaHHON AMCUUIUIMHE NMPOBOIUTCA B YCTHOW (opMe B BUAE coOecepoBaHUS MO
BOIPOCAM JUIsl TPOBEPKU KOMIIETEHLIUH.

IToxa3aTe/n U KPUTEepPUH OLICHUBAHHUSA 3a4eTa:

— Ha OLIEHKY «3a4TeH0» — 00y4aroMics JeMOHCTPUPYET BBICOKUI UM CPEeTHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHLIMI: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTEINIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS IIPU AaHATUTUYECKUX ONepalmsx, IepeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYALUH.

— Ha OLEHKY «He 3a4TeHo» — oOydarouuiica AeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOT0 Marepuajja, JOMYyCKaeT CyNIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs POCTHIX 3ajau.



