MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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PaGoyas nporpamma cocrasiesa Ha ocHope PI'OC BO - GakajiaBpuar 1o HarpaBJICHUIO
noaroroBku 22.03.02 Meramtyprus (npuka3 MunoGpuayku Poccun ot 02.06.2020 r. Ne 702)

PaGouas nmporpamMma paccMOTpeHa u o100peHa Ha 3aceaHuy Kadeapsl Merautyprau u

XUMHYECKHX TEXHOJIOTHH

10.02.2021, npotoxoin Ne 5
A.C. XapuyeHKo

PaGouas nporpamma o00peHa Meroauueckoi komuccueit UMMuM

03.03.2021 r. npoTokox Ne 4 4
ITpencenatens W A.C. CaBuHOB
¢/

Pa6ouast mporpamMma cocTaBjieHa: y ’ /
noueHt kapeapsl MuXT, kau/. TeXH. HayK| \v( QLA; j,/{% ( — W.B. Makaposa

Penensenrt:
1. npenogasatens kadenps JINuM, kanz. TexH. Hayk W.B. Muxankuna

~



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeETauTypriud U XAMHUYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKUX TEXHOJIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHHs AUCUUIUIMHBI  «OCHOBBI METAJUTYPrHYe€CKOro IMPOU3BOJICTBAY
SBIIIIOTCS: PAa3BUTHUE y CTYASHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMupoBaHUE
obuienpodeccuoHanbHbIX U MPO(EeCcCHOHATBHBIX KOMIIETEHLIMN B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC BO mno mHampaBienuto moarotoBku 22.03.02 Meramnyprus; npuoOpeTeHue
0o0y4JaroImuMuUCs 3HAHUI TEOPETHYECKHX OCHOB W TPUHIUIIOB MPAKTHUECKON pealn3aiuu
COBPEMEHHBIX CIIOCOOOB MTPOU3BOJICTBA YEPHBIX U I[BETHBIX METAJLIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctumumaa OCHOBBI METALTYPTrUYE€CKOTO POM3BOJICTBA BXOAUT B 00s13aTEIbYIO YacTh
yueOHOro 11ana 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

BBenenue B HanpaBiieHUE

Hcropus Meramnypruu

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

O6opynoBaHre COBPEMEHHBIX JOMEHHBIX 1IEXOB

[TpoexTrpoBaHKUEe TOMEHHBIX IIEUeii U BCIIOMOTATEILHOTO 000PYIOBAHHS

TexHonorus Npou3BoOCTBa KOKCa

DneKkTpooOOpPyI0BaHUE METAILTYPTUYECKUX 1IEX0B

KoHncTpynpoBanue v mpoeKTUPOBaHUE CTATETIaBUIBHBIX [IEX0B

Teopus 1 TEXHOTIOTHUS IOMEHHOTO IpoIiecca

Teopust 1 TEXHOIOTHSI OKyCKOBaHUS KEJE3HBIX PY/I

KosmreBast 06paboTka cranm

Teopust 1 TEXHOIOTHS BHITUIABKH CTAIH B KHUCIIOPOJIHOM KOHBEpPTEPE

DneKTpOMEeTaIITypIus cTalu U GeppocCIIaBOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHMs AMCHUIUIMHBI (MoOnyisi) «OCHOBBI METaJUTypru4ecKoro
IPOM3BOJICTBA» 00yUaIOLIMICS TOJKEH 00J1a/1aTh CIEAYIOIIMMU KOMIIETEHIUSAMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-6 CnocobeH mpuHUMaTh OOOCHOBAaHHBIE TEXHHYECKHE pPEIICHHs] B TMPOQeCcCHOHATBHOM
JeSITeIbHOCTH, BBIOMPATh 3(h(peKTHBHBIEC M 6€30NacCHbIE TEXHUUECKUE CPEACTBA U TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeyeHb 00OPYIOBaHMS HAa TPOU3BOJICTBE U B J1abOpaTOpHH,
obecrieunBaroniee 0€30MacHOE MOJIYYCHHE U MCCIIEIOBAHUE MAaTEpPUAJIOB U
U3IETUI U3 HUX

OIIK-6.2 OnenuBaet o KpUTEPUIM TEXHOJOTHYECKUA nporecc B
npopeccuOHaIbHOM  O0JIaCTM €  TOYKM 3peHusi Oe30HmacHOCTH U
>bPEKTUBHOCTH




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKaJ1. 4acoB;
— caMOCTOsITeNIbHAS paboTa — 72,3 aKkaJi. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas
KOHTaKTHas paboTta
(B akaj. yacax)

®dopma Texymero
Bun KOHTPOJIA
CaMOCTOSITETIEHOHN |  yCIIeBaeMOCTH U
paboThI POMEXXYTOYHOH
aTTeCcTallu

Kon
KOMIIETEHIIMH

Paznen/ tema
JIHACLUATIIIUHEL

Cemectp

1ab. | IpaxT.
3aH. 3aH.

Jlek.

CamMocrogrenbHas
pabora cTymeHTa

1. Paznen 1. [Ipou3BOCTBO UyryHa B IOMEHHBIX I€Yax

Nzyuenue
yueOHOM, Hay4YHOU
U CIIPaBOYHOM

1.1 CeipneBble MaTepHabl JUTEPATYPHI 110 .
J:[OMeHIfoﬁ IUIaBKH pI/I ux 6 8/3,611 12 pTeI\ZS Tpomexyroumbii OIK-6.1,
3a4eT OIIK-6.2
MOATOTOBKA JCIUTUIAHEL.
Pabota ¢
JNIEKTPOHHBIMU
OubIMoTeKamMH.

Nzyuenue
y4aeOHOM, HAyIHOH
Y CIIPaBOYHOM

JUTEPATYPHI 110 3armura
12 . Konctpykuus 2 4 421 8 Teme nabopaTtopHoi OIK-6.1,
JIOMEHHOM TTeun OIIK-6.2
UCHMUIUIAHEI. paboter Ne 1.1
Pabota ¢
3JIEKTPOHHBIMHA
OMOIMOTEKAMH.

N3ydenne
y4e0HOMN, HAYIHON
U CIIPABOYHOU

JIUTEPATypPhI 1O OIIK-6.1,

1.3 JTomeHHBIi TpoLiece 8 6/21 16 TeMe YcTHBIi onpoc OIIK-6.2
JTACIUTUTAHBL.

Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMU.

Hroro no pazneny 18 | 18/7,611 36

2. Paznen 2. [Ipou3BOACTBO CTaIM M LBETHBIX METAJUIOB




2.1 Oo6mme OCHOBBI
CTaJICIIaBUIILHOTO
MPOU3BOJICTBA.

221

Nzydenne
yueOHOM, HayyHOM
Y CIIPaBOYHOM
JIUTEPATypPhl O
Teme
JIACIUTUINHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

3amura
nabopaTopHO
pabotsr Ne 1.2

OIIK-6.1,
OIIK-6.2

2.2 KonseprepHoe
MPOU3BOJICTBO CTAIU

6/211

Nzydenne
yueOHOM, Hay4HOMH
Y CIIPaBOYHOM
JUTEPATypPhl O
Teme
JICIUTUINHEL.
PaboTa ¢
JNEKTPOHHBIMU
OHOIMOTEKAMH.

VYerHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.3 MapTeHoBCKOE
MPOU3BOJICTBO CTAIN

Nzyuenue
yueOHOM, Hay4YHOU
U CIIPaBOYHOI
JHUTEPATypPhI IO
Teme
JACIUTUIAHEL.
Pabora ¢
NIEKTPOHHBIMU
OubIMoTEeKaMH.

3amura
1abopaTopHOH
paboter Ne 1.3

OIIK-6.1,
OIIK-6.2

2.4 BeiiaBka crand B
AIIEKTPUYECKUX Medax

Nzyuenue
yaeOHOM, HAyIHOH
Y CIIPaBOYHOI
JIUTEPATYPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTEeKaMH.

3amura
71a00paTOPHBIX
pabot Ne 2 u Ne 3

OIIK-6.1,
OIIK-6.2

2.5 KosmeBas o0paboTka
cranu

2/21

Nzyuenue
yaeOHOM, HAyIHOH
Y CIIPaBOYHOI
JUTEPATypPhI IO
Teme
JCIMTUIAHEL.
Pabora ¢
3JIEKTPOHHBIMU
OuOIHOTEKAMH.

VYcTHbIi onpoc

OIIK-6.1,
OIIK-6.2

2.6 PaznuBka cramu

N3ydenne
yueOHOH, Hay4HOH
U CIIPaBOYHOU
JUTEPATYPHI 110
TeMe
JTUCLUTUTUHBIL.
PaGora c
3JIEKTPOHHBIMU
O6ubmoTeKkamu.

3amura
nabopaTtopHO
paboter Ne 4

OIIK-6.1,
OIIK-6.2




Nzydenne
yueOHOM, HayyHOM

Y CIIPaBOYHOM

2.7 Meramnyprus Menu, JIUTEPATYPRLTIO KontponbHas OIIK-6.1,
2 2 4,3 TEME

HUKEN U aTIOMHHUS paboTa OIIK-6.2

JIACIUTUINHEL.

Pabora ¢

JNEKTPOHHBIMU

O6ubmMoTeKamu.
HUroro no pazaeny 16 16/611 36,3
Uroro 3a cemectp 34 |34/13,61 72,3 SK3aMeH
Hroro no aucumruinye 34 34/1313’6 72,3 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenblo peanu3alMil KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEhHOE W3YYCHHE TEOPETUYECKOr0 MaTepuaia JAUCHUIUIMHBI  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON Y4eOHOM U HayuHOU JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUSIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMOIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IENbI0 BO3MOXHO HCIIOJIb30BAHHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TAOOPATOPHBIX 3aHATHH MPEAIOIATaeTCs UCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha MOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSIM, MOJITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37aHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
MpenoaaBaTenem;

- CaMOCTOSATEIBHYIO TIOMCKOBYIO JCSTCILHOCTh B PEIMICHUH Y4eOHBIX MpodieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUII, CXeM, Ipa)uKOB C MPOBEICHUEM
MOCTEAYIOLIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAWA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany;

- PacKphITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHHUE TPAHUII X IPUMEHUMOCTH;

- UCTTOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. OCHOBBI METALTYPrHYECKOTO MPOU3BOACTBA | yueOHuK / B.A. burees, K.H.



Bno-sun, B.M. Konokomnbies, B.M. Canranuk. — Cankt-Ilerepoypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TekcT : 31aeKTpOoHHBIN // DIeKTpOHHO-OMONIMOTEYHAs CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lonoJiHMTEILHASA JIATEpaTypa:

0) JlononHuUTENRHAS TUTEPATYpA:

1. UsneB, C.A. Metaurypruueckue TEXHOJOTHH. MeTautyprus 4€pHbIX METAJIJIOB .
yuebHoe mocodbue / C.A. Usines, M.II. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : snekTpoHHbIi // DaeKTpOHHO-O0MOIHOTEUHAs cucTema «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. be3bopomos, 0. H. MapkupoBka crajeii u criiaBoB: YueoHoe nmocooue / be36o-pomgos
I0.H., T'ammaxmeroB P.H., Yankun WH.A. - Kpacuosp..COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Teker : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CrienmaibHbBIE CTAIM M CIuIaBbl: YueOHoe nmocobue / KosaneBa A.A., Jlonatuna E.C.,
Anvknaa B.U. - Kpacraosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekct :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramnyprudeckoe coipse : yue0. mocooue / H.B. Mapuenko, O.H.
KoBtyH. - Kpacnosipck ; Cub. genep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/1031871

B) MeToanyeckue yKazaHus:

1. Konecuukos 10.A., bynanoB b.A., CtonsipoB A.M. Mertajutyprudeckue TEXHOJIOTUU B
BBICOKOIIPOM3BOINTEIILHOM KOHBEPTEPHOM Iiexe: - Maruutoropck: M3a-Bo MaruuToropcek. roc.
TexH. yH-1a uM. [.11. HocoBa

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:
IIporpammHoe obecneyenue

Haumenosanue 110 Ne norosopa Cpoxk efCTBYS JINLEH3UH

MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional(nms kiaccoB)
MS Office 2007 Professional ~ [Ne 135 ot 17.09.2007 0eccpovHO
7Zip CBOOOJTHO 6eccpovHO
FAR Manager cBOOOIHO 0OeccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanaue xypca Cchlka

I7eKTpORHbIE pecypert bubmmorexn MITY um. http://magtu.ru:8085/marcweb?2/Default.asp
['.. HocoBa
Poccuiickas  T'ocynapcTsennas  oubmiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

Nudopmanmonnas cucrema - EnmHOEe OKHO URL: http://window.edu.ru/
JOCTYIa K HHGOPMAIIMOHHBIM pecypcam
[Touckosas cucrema Akaaemust Google (Google
Scholar)
Hamnuonanbuas
undopmanronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuli HMHASKC HAYYHOI'O ITUTHPOBAHMS
OnekTpoHHass 0aza TEPUOAMYECKUX HU3TAHUIN
East View Information Services, OO0 «MBUC»
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

URL: https://scholar.google.ru/

https://dlib.eastview.com/



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770
https://new.znanium.com/catalog/product/1031871
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:

1. YueOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKLIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUYEHMs, CIyXallUMH JUIsl NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepetadyd u
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

2. VYueOHas ayquTopus Uil NpPOBEAEHUS JIaOOpAaTOPHBIX 3aHATUH OCHAIlEeHa
1a00paTOPHBIM 000PYAOBAHUEM:!

- YCTAaHOBKH 110 MOJICJIMPOBAHUIO CTAJICINIABUIIBHBIX ITPOLIECCOB;

-MOJENIN /Il M3Yy4YEHHUS ONTHUMAIBHOTO pEeXHMMa 3arpy3KM MaTepuajoB B I€4b U
ONTUMAJILHOTO PacIpe/IeICHUEM CII0S1 LIMXTOBBIX MAaTEpUAJIOB Ha KOJIOIIHUKE;

- MOJICTTb [T M3Y4YEHUs (PU3HMUECKOTO COCTOSHUS 30HBI TOPEHUS;

- MOJENH JJI U3Y4EHUs YCIOBUN HENPEPHIBHOIO JIBUKEHUS MaTEpUaloB B JIOMEHHOH
€YU ¥ ONPEAEIISAIONIeH POJIU CUIOBOI0 B3aUMO/ICHCTBUS IOTOKOB IIUXTHI U Ta3a;

- YCTAaHOBKH /U715l U3y4eHUsI PU3NUECKUX CBOWCTB MaTepHalIOB;

- MOJIEJIM 110 U3YYEHUIO POBHOCTHU CX0/1a ILIUXTHI;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

- KOMITBIOTepPHOI TexHHKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATEIILHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOebIo.

5. ITlomemenue ans XpaHeHHs W TNPO(UIAKTUYECKOrO OOCIyXHBaHHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.



MHNPUJIOXEHHUE 1
6 YueOHO-MeTOoAMUYeCKOe o0ecnedeHne CaMOCTOATEIbHOI padoThl 00yYaAO M XCS

AynuropHas camMOoCToATeNIbHas paboTa 00yJaroIUXCsl OCYIIECTBISIETCS Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJIHECHUS JIA0OPATOPHBIX PabOT U pelIeHUs 3a/1ad, B KOTOPHIX COYECTAIOTCS
3JIEMEHThl TEOPUM M MPAKTUKU CTAJICIIABUIIBHBIX IMPOLIECCOB, MO 33JlaHUI0 U I0J KOHTPOJIEM
npenoaaBaress.

BueaynutopHass camocTosiTenpHas paboTa 0OydYarOIIMXCS OCYLIECTBISIETCS B BUIE
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

ITepedens 1a00paTOPHBIX PabOT IO AUCHUILIHHE:

N3yueHne KoIeKuu 00pas3oB ChIPbIX MAaTEPUAIIOB U IPOAYKTOB JOMEHHOH IJIaBKU.
H3y4yeHrne OCHOBHBIX 3aKOHOMEPHOCTEH IIPOLIECCa arjJOMepalyH.
N3yuenue quHaMuKHU 00pa30BaHUs ChIPBIX OKAThILIEH B TApEIbYaTOM OKOMKOBATEIIE.
OnpeneneHue BEPTUKAJIBHOIO JABJICHMS CBHIIYYMX MAaTE€pHaOB B IPHUCYTCTBUM I'a30BOIO
notoka. MzydeHne yciaoBuil MOABUCAHMS IIUXTHI B JOMEHHBIX I1€Uax.
MonenupoBanue 00pa30BaHUs yCaI0UHON PaKOBHUHBI B CTaJIbHBIX CIUTKAX
M3y4eHne KpUCTAIIIMYECKOrO CTPOEHHUSI 1 MAKPOCTPYKTYPBI CTAJIbHBIX CIUTKOB
M3yyeHnue KpuCcTauImu4ecKoro CTpOEHU 1 MaKpOCTPYKTYPbI HEIIPEPBIBHOIUTBIX 3arOTOBOK
W3y4yeHne Ha MOJENN KPUCTAIIIN3ALINN CIIUTKA

O1neHOYHBIE CPENICTBA AJIsl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUHON
aTTeCTallly 110 UTOraM OCBOEHUS IUCLUIUIVHBIL:

CrpykTypa NOpOM3BOACTBA UYEPHBIX METANIOB U  33/Ja4yd  METALTypruyecKoro
npousBoicTBa. IIpuMeHeHnme keme3a M ero cmuaBoB.  Pa3zBuTHe  MeTaJIypruyecKon
IIPOMBIIIIEHHOCTH. POJIb METaNIOB B COBPEMEHHOM IPOMBILIEHHOM MPOn3BoJIcTBE. ChIpbEeBbIC
MaTepHuaJibl JOMEHHOMU IIJIaBKU U UX MTOATOTOBKA.

YerHbi onpoc. JlomeHHsbIH npouece.  IIponeccsl B ropHe JOMEHHON MEYH.

PaCHpe,I[CJ'ICHI/IC MaTCpHraJIOB HA KOJIOMIHUKE JIOMEHHOH MeYn IIpH 3arpy3ke. IloBenenue
IMPUMECHBIX 2JICMCHTOB UyTI'YHA: BOCCTAHOBJICHUC MapraHia, KpeMHUA, (1)00(1)0[)8., BaHaJIus U

PN

NGO

tutaHa. YyryH u ero kauectBo. O6pa3oBaHue 4yryHa. Bujpl 4yryHoB, BBIIIJIABISIEMBIX B
JIOMEHHBIX nevax. [loBenenue cepsl B JoMeHHOM T1aBke. OCHOBHAs peakius fecyabdypauud B
TOpHE MeYu ¥ BHEIOMEHHas! IeCyab(yparus.

VYerueii  onpoc.  KHCnopoaHO-KOHBEPTEPHBIM MPOLECC C BEPXHEM MPOIYBKOM.
YerpoiictBo  kucinopogHoro KouepTepa. llluxrToBele Marepuansl. TexHOIOrMs IUIaBKHU.
TemnoBoil pexuM. BeimutaBka nernpoBaHHbIX cTaned. OTBOJ M OYMCTKA KOHBEPTEPHBIX
ra3oB, IKOJIOTHs npouecca. KOHTponb 1 aBTOMaTH3alus KUCIOPOJHO-KOHBEPTEPHOTO IIpoLECcca.
TexHUKO-IKOHOMHUECKHE TMoKazaTenu mporecca. llepenen ¢ochopuctsix YyT'yHOB B
KOHBEpTEpax C BepxHeW mponayBkoil. KoHBepTepHble mpolecchl ¢ JIOHHOW TNPOAYBKOMN
kuciopogoM. KoHBepTepHbie Tmporecchl ¢ KOMOWHHMpPOBAaHHOUM mpoayBko#. IlmaBka cramu c
YBEJIMYEHHBIM PAcX0JIOM JIoMa. DHEpro3arparsl U cOepekeHrne MaTepuaioB MpHU NMPOU3BOJICTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM Mporiecce. KauecTBo cTanu u cepTudukamnus npoyKIum.

VYerusiii onpoc. KopmeBas o0padoTka cranu TexHomornyeckue BapUaHThI Mepeesa 1no
croco0y BHEMeyHOH 0O0paOOTKU: BUABI KOBLIEBOH 00pabOTKM U uX CymHOCTb. OOpaboTka
MeTajula  JKUAKUM CHHTETHYecKUM mnuiakoM. OOpaboTka  MeTamia  HMHEPTHBIM — Ta30oM.
BakyymupoBanue xuakoi ctanu. Benenue B )KuAKUI MeTaJIT MOPOIIKOOOPA3HBIX MaTepHAIIOB.
KomOuHMpoBaHHbIE METO/bI KOBIIEBOM 00pabOTKM MeTaljga ¢ €ro HarpeBOM. ABTOMAaTH3aLUs
MIPOIIECCOB KOBIIEBOM 0OpabOTKM CTaau. DHEpProzarparbl U CcOEpekKeHHE MaTepHAIOB IpHU
KOBIIIEBOW 00pabOTKe CTaIM pa3IMYHBIMU CITIOCOOAMHU.

Kontponbras padota. Kimaccudukarmus craiei.



MNPUJIO)KEHHUE 2

7 OneHOYHbIE CPEICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUN
a) IInanupyemule pe3yromameul 00y4eHUA U OYEHOUHbBIE CPEOCHEa 01 RPOBEOCHUA NPOMENHCYMOYHOU AMMECMAYUU:

CTpyKTypHBI
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeiCcTBa
KOMITETCHIIUH

OIIK-6 - CnocoGen nmpuHUMaTh 0OOCHOBAHHBIE TEXHUYECKHE PEUICHUS B IPOPECCHOHATBHON eI TETbHOCTH, BEIONpPaTh 3¢ dekTrBHbIE 1 Oe30macHbIe
TEXHUYECKHE CPEICTBA M TEXHOJIOTUU

OIIK-6.1 Omnpenensier nepeueHb 000pyI0BaHUS HA - [IepedyeHp TEOPETUYECKUX BOIIPOCOB K K3AMEHY:
IIPOM3BOJICTBE U B JJA0OPATOPUH, 00CCIICUMBAIOIICE | —  Pojib UepHBIX METAIIOB B c(hepe YeT0BeueCKOil JesTeNbHOCTH
0e30rmacHoe Moy4eHUE U HCCIIEI0BaHNE - Yto TaKoe dyryH?

MaTepUaJIOB U U3NEJINH U3 HUX - OO011ast cxema IPOM3BOJICTBA YSPHBIX METAILIIOB.

— OcHOBHOE pa3n4ue YyryHa u ctajin?

- Urto Takoe crann?

- Kakue craneriaBuiibHbIC arperatbl MOT'YT UCTIONB30BATHCS IS
BBITJIABKH CTaIH?

- HazoBuTe MMXTOBBIE MAaTEPUAIBI, KOTOPHIE HCIIOIB3YIOTCS TTPH
BBITUTABKE CTATM B KUCJIIOPOJHOM KOHBEpTEpE.

— HazoBuTe mMXTOBBIE MaTepUANBI, KOTOPHIE HCTIONB3YIOTCS MIPU
MPOU3BOJICTBE AIFOMUHUS, MEIU, HUKETIS.

- Kakue arperaThbl HCIIOJIB3YIOT TIPH MTPOU3BOJICTBE IIBETHBIX
METaJI0B?

— B uem ocHOBHBIE OTIUYHS METAILUTYPTHH YEPHBIX U I[BETHBIX
METaJIoB?

- Crioco0OsI TOATOTOBKH PYyI K TIOMEHHOM TutaBke. HazHauenue u
XapaKTePUCTHKA CIIOCOO0B OKYCKOBaHUS KeJIC30PYAHBIX MAaTCPHAIIOB.
— CyIIHOCTh araoMepalroHHOTO MpoIiecca.

— O6opymoBaHue IJisi MPOU3BOJCTBA OKYCKOBAHHOTO CHIPhSI




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

Ob6opynoBanue Al MPOU3BOJCTBA UYT'YHA.

Ob6opynoBanue AJsi MPOU3BOJICTBA CTAJIH.

ObopynoBanue A pa3IuBKU YyryHa

OO11ee ycTpOHCTBO M COCTAaB KOMILIEKCA TJOMEHHON TIeUH.

Hapucyiite cxemy npoduiisi KHCIOPOAHOTO KOHBEpTEpa

[Iepeuncnure ocHoBHBIE pasHOBUAHOCTHY MHJI3.

Ilpakmuueckue 3a0anus:

OIpeeIUTh OKHUCJIUTENbHYIO CTIIOCOOHOCTh arjomMepara,
conepxariero 60 % Feobur u 15 % FeO.
OTIPEACTUTh OKUCIUTEIbHYIO CIIOCOOHOCTh OKAaJIHMHBI, COJIEpIKallen
70 % Feobm u 73 % FeO.
CKOJIbKO W3BecTH, coaepkameid 85 % CaO, morpeOyercs amns
onurakoBanus 0,7 % Si B 300 T »KHIKOro MeTajlia, €Clii OCHOBHOCTh
nuraka-3,5 ?
Ha CKOJIBKO MTOBBICUTCSI OCHOBHOCTD IIUIaKa, €CJIM K 35 T IIIaKa,
conepxariero 43 % CaO u 13 % SiO2 1o6aBuTh 7 T U3BECTH,
conepxkarieit 87 % CaO u 2 % Si02 ?

OIIK-6.2

OneHuBaeT 1o KpUTEPHSIM TEXHOJIOTHUYECKHH MpoLiecc
B Mpo¢eccHoHaTbHOW 007acTH C TOYKH 3PEHUs
6e3omacHOCTH U 3P (HEKTUBHOCTU

1.
2.

Hepeuenb meopemuuecKux 60npocoeé K IK3aMeny:

TpeboBanust k mnpodecCuOHATBHON JEATENHHOCTH pPaOOTHUKOB
YEPHOU METAJUTYpPIUH

OxapakTepu30BaTb XUMUYECKHI COCTAB JKENE3HBIX PYI.

O6o3HauuTh TpeOOBaHMS K KayecTBY KEJIE€3HBIX pyld U
HE00X0AMMOCTh MOATOTOBKHU MX K JIOMEHHOM I1aBKe;
KnaccudunupoBars THIBI KENE3HBIX Py MO Pyao00pa3yrolemy
MUHEpamy

OcHOBHBIE TpeOoBaHMsI 6€30M1aCHOCTH MPH MPOU3BOICTBE YYT'yHA.




CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIM U

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

— OcHoBHbIe TpeOOBaHUs O€30MTACHOCTH MTPU POU3BOJCTBE CTAU

— OcHoBHble  TpeOoBaHHMs  OE30MACHOCTH TNPH  HPOHU3BOJCTBE
arjomepara

— Kakue npeumyiectBa MMeeT HEMpepblBHAS PA3JIMBKa CTalIH IMEpe.l
Pa3JIMBKOM B U3JIOKHUILIBI?

— CpaBHUTH TEXHUKO-3KOHOMUYECKHE TIOKA3aTeIH PabOThl JOMEHHBIX
nedeit Ne§ (c b3VY) u Ne 4 (koHycHOE 3arpy304HO€ YCTPOHUCTBO)

— Onwucarb TEXHOJIOTUYECKUH MPOLIECC TPOU3BOJICTBA YYT'yHA, YKA3aTh
KpuTepun dPPEKTHBHOCTH

— Onwucarh TEXHOJOTMYECKUN MpOIlecC MPOU3BOACTBA CTallM, YKa3aTh
Kputepuu 3GpHEKTUBHOCTH

— Ormnucarp TEXHOJOTHYECKUH MpoIecC MPOU3BOACTBA arioMmeparta,
yKa3aTh KpuTepun 3 (HEeKTHBHOCTH

Ilpakmuueckue 3a0anus:

— OrmpenenuTts OKACIUTENBHYIO CIOCOOHOCTH OKAJIHHBI, COJepIKAIIEeH
70 % Feobm u 73 % FeO.

— Ckonpko u3BectH, cojepxameit 85 % CaO, morpebyercs s
onurakoBaausa 0,7 % Si B 300 T »KHMIKOTO MeTalllla, €CIM OCHOBHOCTH
nuraka-3,5?

— Ha ckonbko NMOBBICHTCS OCHOBHOCTH IITaKa, €Cd K 35 T Ijaka,
conepxkamiero 43 % CaO u 13 % SiO2 noGaBuTh 7 T HU3BECTH,
conepsxkanieit 87 % CaO u 2 % S102?




0) Ilopsimoxk mnpoBedeHUs NPOMEKYTOUYHOW aTTeCTANMH, MOKA3aTeJM U KPUTEPUH
OLlCHUBAHMUSL:

[Ipomexyrounas arTectanus MO  JUCHUIUIMHE «OCHOBBI  METAJLIyPruyecKoro
NMPOU3BJACTBA) BKIIOYACT TEOPETHUECKUE BOMPOCHI, MTO3BOJISFOIINE OLIEHUTh YPOBEHb YCBOCHUS
00yJaromuMUCs 3HAHUH, U MPAKTHYECKUE 33JJaHHs, BBIBIISIONINE CTENICHh C(OPMHUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI IK3aMeHA:

— Ha ONEHKY «OTIUYHO» (5 0aJIoB) — OOYYarOIIUICS JEMOHCTPUPYET BBICOKHI YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xxopoio» (4 Oamna) — oOydaromuics JeMOHCTPUPYET CPEIHUN YpPOBEHb
Cc(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATUTUYECKUX OTEPAIUsX, IEpeHOCe
3HAaHWI U YMEHHI HA HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YJIOBJICTBOPUTENILHOY (3 Oauia) — 00yJaromuics: JAEMOHCTPUPYET MOPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITAN JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIHBHBIX 3HAHWW, yYMEHHWI, HAaBBIKOB, OOYYarOIIUIiCS
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS MPU OIICPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPpHU UX
MEPCHOCE HAa HOBBIC CUTYAallNH.

— Ha OIICHKY «HEY/IOBJICTBOPUTEIILHOY (2 Oaiuia) — 00yJaroIuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CyIlIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEYAOBIETBOpUTEIbHOY (1 6aim) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BEIEHHUS W OOBSACHEHHS HMHPOpPMAIMK, HE MOXET T0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aja4.



