MUMHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMS
POCCHUICKOU ®EJEPALTAN

DenepabHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 0Opa30BaHUs
«MarauToropckuii rocy1apcTBeHHbI Texuuueckuit yuusepeurer uM. I'.1. Hocopay

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MOY JISI)

OCHOBBI META/ULTYPTHYECKOI'O IIPOHU3BO/[CTBA

HanpagiieHue o roToBKH (CIeHaIbHOCTD)
27.03.01 CranapTu3sanvs 1 METPOJIOTHs

HanpagnenHocTs (podwiIs/crienuan3anys) IporpaMMel
CraHapTH3alles, MEHEDKMEHT U KOHTPOJIb Ka4ecTBa

YpoBeHs BbIcIIero 00pa3oBaHus - 6akagaBpuar

®opma o0ydeHus
oyHast

Wuctutyt/ Gpakynsrer MHCTUTYT €CTECTBO3HAHUS M CTaHIapTH3AIlUK

Kadenpa TexHoOrHy, cepTH(UKALIME U CEPBHCA aBTOMOOHIEH
Kypce 1
Cemectp 2

MarsuToropck

2023 rox



PaGouwas nporpamma coctaineHa Ha ocHoe @I'OC BO - GakanaBpuar 110 HaIpaB/ICHHIO
noarotoBku 27.03.01 Crampaprusaunus u merposorust (npuxa3 MunoOGprayku Poccuu ot
07.08.2020 . Ne 901)

PaGouas mporpamMma paccMOTpeHa W oJoOpeHa Ha 3aceqaHuu Kadenpsl TexHosoruu,
cepTH(HUKAIIMN U CEPBHUCA aBTOMOOUIIEH
23.01.2023, mpoToxon Ne 5
3aB. kapeapoii ,/07 N.IO. Me3un
Pa6ouas nporpamma oxo0pena metoudeckoi komuccuneir MEnC
30.01.2023 r. mpoToxon Ne 5

Ipeacenarens /Of/;/ ’ M.I0. Me3un

Pa6o4as mporpaMma cocTaBJIeHa:
nouent kadeapsl TCuCA, xaH1. TeXH. HayK ﬁ/()ﬂ% -~ N.B.Ionypko

g/

Penen3ent:
np%op / Kadeaps TOM, I-p TEeXH. HayK

SN - e/~ ML A TlonskoBa
I




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu kadeapsl TexHoIOornH, cepTU(HKALNU U CepBHCa aBTOMOOMIIEH

IIporokomor 20 1. Ne

3aB. kadeapoii 11.10. Mesun

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kapeapsl TeXHOJIOrHH, CePTUPUKALIUN U CepBUCA aBTOMOOUIICH

IIporokomor 20 1. Ne

3aB. kadempoii 11.10. Me3un

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TeXHOJIOTHH, CEPTU(PHUKAIIMUA U CEPBHCA aBTOMOOMIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kapeapbl TexXHOIOrHH, CepTUGHUKAIMY U CEPBHCA aBTOMOOHIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensitmu  ocBoeHHsT AUCHUIUIMHBI «OCHOBBI METaJUTypPrH4e€CKOro IMPOU3BOJICTBAY
SBIIIIOTCS: PAa3BUTHE y CTYASHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMupoBaHUE
oOuienpodeccuoHanbHbIX U MPO(EeCcCHOHATBHBIX KOMIIETEHLIMN B COOTBETCTBUU C TPEOOBAHUAMU
®I'OC BO mno mHampaBienuro moarotoBku 22.03.02 Meramnyprus; npuoOpeTeHue
0o0y4JaroImuMuUCs 3HAHUI TEOPETHYECKHX OCHOB W TPUHIUIIOB MPAKTHUECKON pealn3aiuu
COBPEMEHHBIX CIIOCOOOB IMTPOU3BOJICTBA YEPHBIX U IIBETHBIX METAJLIOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Juctummmaa OCHOBBI METAJLTyPrHYECKOTO TPOU3BOACTBA BXOJUT B 4YacTh Y4eOHOTO
miaHa (QopMupyeMyro ydacTHHKaMHd o0Opa30oBaTeIbHBIX OTHOIIECHUH 00pa3oBaTEIbHOM
MpOrpaMMBbl.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS TUCIUILINH/ IPAKTHK:

BBenenue B oTpacib

3Hanus (YMEHUS, BIAJICHUS), TOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

TexHonornueckue ykiaaabl B CACTEME MUPOBOTO TEXHUKO-I)KOHOMUYECKOTO Pa3BUTHS

TexHoMOTHs MPOU3BOACTBA METAJUIONPOTYKIIHT

YyeOHas - 03HAKOMUTEIbHAS IMPAKTHKA

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare ocBoeHMsI AMCHUIUIMHBI (MOIyisi) «OCHOBBI METaULypru4ecKoro
IPOM3BOJICTBAY 00yUaIOLIMICS T0JKEH 00J1a/1aTh CIEAYIOIIMMU KOMIIETEeHIUSAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

[IK-1 CnocoGeH OpraHu30BBIBATH MEPOMPUATUS IO MPOBEICHUIO HCIBITAHUW U KOHTPOIIO
KayecTBa Ha BCEX CTaMIX MPOU3BOACTBEHHOTIO Ipoliecca

I1K-1.1 AHQJIM3UPYET COCTOSIHUE KaY€CTBA HA TPOU3BOJICTBE

[1K-1.2 Opranu3yer M TMPOBOJUT HCHBITAHUA MNPOAYKIIMM Ha BCEX CTAIUAX
IIPOM3BOJICTBEHHOTO IIpoIecca

[1K-1.3 Opranuzyer u TNpPOBOAUT KOHTPOJb KadecTBa Ha BCEX CTaausAX
IIPOM3BOJICTBEHHOIO IIpolecca




4. CTpyKTypa, 00b€éM U coepkaHNe TUCHHUILINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

qyuce:

— KOHTaKTHas padora — 55,9 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;

— BHeaynuTopHas — 1,9 akaj. yacos;

— caMocTosTeNbHAs paboTa — 52,1 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMU - 324ET

AynuropHas 3 =
o | KoHTaKTHas pabota E 3 ®dopma TeKyIero
=
N B aKaj. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
S 3 © | caMOCTOSTENbHOM | yCIeBaeMOCTH U
JUCLUTUTAHBI 5 £ . | xommeTeHIUH
O g £ paboTs MIPOMEKYTOYHOM
nma0. | mpakt. | 3
Jlek. 2 s aTTecTaluu
3aH. 3aH. | QU &
1. Paznen 1. [TogroroBka pyn
IOMEHHOM IUIaBKE u
MIPOM3BOICTBO YyryHa B
JIOMEHHBIX ITeJax
Nzyuenue .
v .| VYcrHsIii onpoc.
1.1 CeipbeBble MaTepUalbl y4eOHOM, Hay4HOH Samura
JOMEHHOH IUIaBKM U HX 1 CIIPAaBOYHON
MOTOTOBKA Kontpomas JUTEpaTypsl IO #a60paTopHLIX MK-1.1,
KavecTBa ' CBIPBS b u 4 ! Teme ,ZLEICH)II/II;'[HI/IHBI pagor. TIK-1.2,
p ’ Hanwucanue TIK-1.3
npoaykuuu. Mcneitanus Pabora ¢ o
CBIPbSI U IPOTYKIIUU 3JIEKTPOHHBIMU KOHTPOILHOH
p pory p pabotsr Nel
OubmmoTekaMu.
N3yuenue
yueOHOM, HaydHOU
U CIIPAaBOYHOM VeIl onpoc.
MK-1.1,
1.2 Koncrpykuus 2 4 6 JUTEPATYpPHI 110 3amura K-1.2
JIOMEHHOM 1eun TeMe JUCHHIUINHEL. |  JTab0opaTOPHBIX )
MK-1.3
Pabota ¢ pabot
JNIEKTPOHHBIMU
OubIMoTeKaMH.
N3ydenne
y4eOHOM, HayqHOH
o U CIIPaBOYHOM VYerHbIl onpoc.
1.3 [loMeHHBIi mporiecc. HI/ITepaT L 1IO 3a I/ITap TIK-1.1,
Koutpons KayecTBa 4 2 8 paryp T TIK-1.2,
S — TeMe AUCLMIUIMHBL |  J1ab0paTOPHBIX K-1.3
pory Pabota ¢ pabot '
3JIEKTPOHHBIMU
OubIMOTEKAMH.
Wroro no pazaeny 12 2 21
2. Pazgen 2. TIIpomsBoucTBO
CTaJIM ¥ [IBETHBIX METAJJIOB




2.1 Konseprepnoe
HPOU3BOCTBO CTaITH.
KoHnTposb KavecTBa
MPOIYKIHA

Nzyuenue
yueOHOM, HAyYHOH
U CIIPABOYHOU
JUTEPATypHI 110
TeMe JUCIMIUIUHBL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTeKaMH.

VYceTHBIH ompoc

IK-1.1,
MK-1.2,
IK-1.3

2.2 BmmaBka cTanmM B
ANEKTPUIECKUX Medax

Nzyuenue
yueOHOM, HAyYHOH
U CIIPABOYHOU
JHUTEPaTyphl O
TeMe JTUCIHUILTHHEL.
Pabora ¢
JNIEKTPOHHBIMH
OoubmoTeKamu.

VYerHsli onpoc.
3amuTa
1a60paTOPHBIX
pabot

IK-1.1,
MK-1.2,
IK-1.3

2.3 KoBmieBas 00paboTka
cTanu

Nzyuenue
yueOHOM, HAyYHOH
U CIIPaBOYHOU
JUTEPATYPHI IO
TeM€ JUCLUIUINHEIL.
Pa6oTa ¢
JIEKTPOHHBIMU
O6nbnmmoTeKaMu.

VYcerHbIi onpoc

MK-1.1,
IK-1.2,
IK-1.3

2.4  PasmmBKa  CTajm.
Kontpons KayecTBa
MPOAYKIMH

Nzydenne
y4eOHOM, Hay4HOH
U CIIPABOYHOU
JUTEPATYPHI 110
TeMe TUCIUIUTHHEI.
PaboTa ¢
INEKTPOHHBIMHU
OubmmoTekaMu.

VYcTHBIH ompoc.

3amura
71a00paTOPHBIX
pabot

MK-1.1,
[K-1.2,
IK-1.3

2.5 Meramutyprus Meny,
HUKEJIs ¥ aTIOMUHHS

3,1

N3yuenune
y4eOHOM, Hay4HOH
U CIIPAaBOYHOM
JUTEPATYPHI 110
TeMe JAUCLMIUINHBL.
Pabora ¢
3JIEKTPOHHBIMU
OubIMoTeKaMH.

Kontponbnas
pabora

IIK-1.1,
[K-1.2,
IK-1.3

Wroro no pazneny

24

16

31,1

Hroro 3a CEMECTpP

36

18

52,1

3a4éT

HToro no gucLUIINHE

36

18

52,1

3a4€CT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenbio peanu3aluy KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUpOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYUYAIOIIUXCS PEATU3YIOTCS CIEIYIOIIHE CPEIICTBA,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTrepuayia JUCIUILIUHBI Ha JIEKIHUAX C UCIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEhbHOE HW3YYCHHE TEOPETHUYECKOr0o MaTepuaia JAUCHUIUIMHBI  C
MCIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON YUeOHOM U Hay4YHOM JIUTepaTyphl;

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

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja ¥ TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUEeHHS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pPa3BUBAMOIIUM  JIOTHYECKOE,
TEOPETUUECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IMENbI0 BO3MOXHO HCIIOJIb30BAHHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TA0OPATOPHBIX 3aHATHH MPEAIONIATACTCs HCIIOJIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTenbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHE, Ha IMOJTOTOBKY K Ja0OpaTOPHBIM 3aHITHSIM, MOITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII penonaaraeTcs UCIOIb30BaHNE KOMITJICKCA MHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00Y4YEeHHUS CTYJECHTOB, BKJIIOYAIOIIETO B ce0sl:

- CcO37aHWE MPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
MpernoaaBaresem;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTb B PELIEHUU YYEOHBIX MpoOieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENILHOE PeILIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEero1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C WCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

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

- TNpUMEHEHHE PEKOMEHJAIMA 110 COCTaBJICHWIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany;

- PacKphBITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOH MPOOJIEMEI;

- aHAJIU3 TIONTyYEHHBIX PE3YIbTATOB U OTHICKAHNE TPAHUIL MX TIPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJJaHUH JIJISI CAMOCTOSITEIFHON PabOThI C U30BITOYHBIMU JTAHHBIMH.

6 YueOHO-MeTOqUYECKOE 00ecTedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. OcHoBbI MeTauTyprudeckoro npoussozctsa / B. A. burees, K. H. BnosuH,



B. M. Konoxkomnsues [u np.]. — 4-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2023. — 616 ¢. —
ISBN 978-5-507-45395-5. — Tekct : amekTpoHHbIi // Jlanb © 37eKTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/267362 (nata oopamierust: 04.05.2023). — Pexum
JOCTYTIA: JUISI aBTOPU3. TTOJIb30BaTEINEH.

2. MatepuaiioBe/icHHEe W TEXHOJIOTHSI MaTepHalioB . ydeOHoe mocodue / mox pen. A.W.
barpimesa, A.A. CmonbkmHa. — MockBa | MH®OPA-M, 2023. — 288 c. — (Bsicuee
obOpa3oBanme: bakamaBpuar). - ISBN 978-5-16-004821-5. - Tekcr : snekrponnsni. - URL:
https://znanium.com/catalog/product/1877070 (nara oopamenus: 04.05.2023). — Pesxum gocryma:
110 TTOJIIHUCKE.

0) lonotHuTeILHASI TUTEPaTypa:

0) JloromHUTEIbHAS TUTEPATYpA:

1. Usnes, C. A. Meramlypruueckie TEXHOJOTUU. MeTalnyprus 4€pHbIX METAJJIOB !
yuebnoe nocobue / C. A. Usnes, M. I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcrt : anekTponHbIi // JIaHb : 31eKTPOHHO-OMOIMOTEUHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/108106 (mara oGpamienus: 04.05.2023). — Pexxum goctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

[leproanueckas mevathb (KypHaIbI):

1. HayuHo-TexHMueckuii M NPOU3BOACTBEHHbIM KypHan «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HaydHO-TeXHWYECKHH, TPOU3BOACTBEHHBIH H y4eOHO-METOAMUYECKUI IKypHAI
«IIpousBoactso npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii KypHa «YépHuble METaJUIbD». — URL:
https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypHan XMMUYECKON TEXHOJOTHU U
metamtyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsii oxypuan «Becthnuk MITY wum. I'.M. HocoBa». — URL:
http://vestnik.magtu.ru/

6. Crienmanm3upoBaHHBI HAYYHO-TEXHUYECKHH KypHan «JIuTeiiHOe MpOM3BOJCTBO. —
URL.: http://www.foundrymag.ru/

1. HayuHno-TexHnueckuii KypHa «JInrennmk Poccuny. — URL:
http://www.ruscastings.ru/work/396/6988
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B) MeTtoguyeckue yka3anus:
MeTtoaudeckue ykazaHus IPUBEIEHBI B TPUIIOKEHUH 1.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneyenne

HaumenoBanue o

1o Ne norosopa Cpoxk neiicTBuUS JTULEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOTHO 0eccpouHO
FAR Manager [cBo601HO 6eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DONEeKTPOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa
Poccuiickas I'ocynapcrBennas
6ubamnoreka. Karamoru

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/




Nudopmanmonnas cucrema - EqumHOoe OKHO IOCTyma K
HH()OPMAIMOHHBIM pecypcam
ITouckoBass cucrtema Axagemus Google (Google

URL.: http://window.edu.ru/

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

Scholar)

HaI_[I/IOHaJ'IBHa}I I/IH(bOpMaHI/IOHHO-aHaJ'II/ITI/I‘IeCKaH URL

cucrema — Poccuilckuil HHIEKC HAy4YHOTO HUTHUPOBAHUS h AT . .
ttps://elibrary.ru/project risc.as

(PUHIY) p y.ru/project_ p

DnekTpoHHas 06a3a nepuoanveckux m3ganuii East View
Information Services, OO0 «MIBUCy
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

MaTepI/IaJIBHO-TeXHI/I‘IeCKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VYuebHas ayauTopus AJs MPOBEAECHUS 3aHATHH JIEKIIMOHHOTO TUIIA; ydeOHas ayuTopus
JI TPOBCACHUS ITPAKTHYCCKUX 3aHATHI

Texnuueckue cpencrtBa oOOydeHHUs, ClyKallue Juid [peACTaBICHHUS  y4eOHOH
uHpopManuu OONBIION AayAUTOPUH: MYJIbTUMEIUWHBIE CpPEACTBA XpAHEHHWs, Neperadn u
npecTaBiIeHus yueOHOH HH(pOpMaIHH.

CriennanusupoBaHHas MeOEIb.

VYuyebHasg ayauTopus AJs IPYNIOBBIX M MHIMBHUIYaJIbHBIX KOHCYJbTAllUH, TEKYILEIro
KOHTPOJIA IPOMEKYTOYHOM aTTecTaluu

KomnbrorepHas texuuka ¢ makerom MS Offise, ¢ noakmtouennem k cetu « IHTEpHET» 1 C
JOCTYIIOM B JJIGKTPOHHYIO HMH(OPMALMOHHO — OOpPa30BaTEeNbHYIO CpEly YHHBEPCHTETA.
Criennanu3upoBaHHas MeOellb.

[TomenieHue 1y1st cCaMOCTOSTENbHOM padOThI

[lomemenue i XpaHeHMs M NPO(UIAKTHUYECKOrO OOCIyXMBAaHUSA Yy4eOHOro
000py1I0BaHUS



IIpunoxenue 1

Y4eOHO-MeTOAUMYECKOE O0ecTIeYeHre CAMOCTOSTEIbHOM PadoThl 00y4ar0 XS

AynuropHas camoCToATeNIbHas paboTa 00yJaroIUXCsl OCYLIECTBISIETCS Ha J1a00paTOPHBIX
3aHITHSIX B BHJIC BBIMOJIHECHUS JIA0OPATOPHBIX PabOT U pelieHUs 3a/1ad, B KOTOPBIX COYETAIOTCS
3JIEMEHThl TEOPUM M MPAKTUKU CTAJIEIUIABHIIBHBIX IPOLECCOB, MO 33JlaHHUI0 U I0J KOHTPOJIEM
npernoaaBaress.

BueaynutopHas camocTosiTenpHas paboTa 0O0ydaroIIMXCS OCYHIECTBISETCS B BUIE
W3YYCHHUS YIeOHOU JTUTEepaTyphl O pa3/esiaM JUCIUILTAHBL.

IlepeyeHb NpPaKTH4YECKUX PAOOT MO JMCUMUILINHE:

IIpakTnueckas padora Nel

TexHoOrnuecKuii nporece MoJIy4eHus arjiomepara
IIpakTnyeckas padbora Ne2

TexHoornuecKuii npouecce MoJIy4eHus KOKca

IIpakTnueckas padora Ne3

TexHOoIornyeckmii Mpouece NOJy4EeHHs YyIyHa
IIpakTnyeckas padora Ned

TexHonornueckuii npoecce MoJIy4eHus CTall B KOHBEPTEPax
IIpakTnyeckas padora Ne5

TexXHOIOrnYeCKH MPOLECC MOIYUYECHHs CTAIIN B AJIEKTPOIEeYax
IIpakTnueckas padora Ne6

TexHoIOrnuecKui Nporece MOJIy4eHUsT HENPEPBIBHOIUTON 3arOTOBKU
IIpakTnyeckas padora Ne7

TexHOoIOornyecKkuii Mpouecc NOJy4EeHHs MPOKATHON MTPOTYKIIHH
IpakTuyeckas padora Ne8

TexHonornuecknii Npouecc MoJIy4eHus apMaTypsl
IIpakTnyeckas padora Ne 9

TexHonornuecknii Npouecc Moxy4eHus IOKOBKH
IIpakTHyeckas padora NelQ

TexHonornyeckui Npouece MOIy4eHUs: OTIIMBOK

OuneHouHbIe cpeacTBa VIS TeKYLIEro KOHTPOJISI yCIeBaeMOCTH, NMPOMEKYTOYHOM
aTTecTallMy 110 UTOraM OCBOCHMS JMCIUIIJIMHBI:



CrpykTypa NOpOM3BOACTBA UYEPHBIX METANIOB U  33Jauyd  METAIIyprHYeCcKOro
npou3BoACTBa. IIpuMeHeHue kene3a W €ro CrulaBoB. Pa3BUTHE MeETaUTyprudyecKoi
MMPOMBIIIJICHHOCTH. Ponp MeTamioB B COBPCMCHHOM IMPOMBIIIJICHHOM IIPOU3BOJICTBC. CBIpBeBBIe
MaTepuaibl JOMEHHOM IJIaBKU U UX MOATOTOBKA.

Yerublii onpoc. JloMeHHBbI Ipouecc. IIpoueccsl B TOpHE JOMEHHOW IIEYM.

Pacnipenenenne marepuaqioB Ha KOJIONIHMKE JOMEHHOW meuyn mnpu 3arpyske. [loBenenue
MPUMECHBIX AJIEMEHTOB YYyI'yHa: BOCCTAHOBJIEHME MapraHiia, kpemHus, (ocdopa, BaHanus u
tutaHa. Yyryn u ero kadectBo. OOpa3oBaHue 4yryHa. Buabl 4yryHOB, BBIIUIaBISIEMBIX B
JIOMEHHBIX nevax. [loBenenue cepsl B JoMeHHOM 11aBke. OCHOBHAs peakius fecyabdypauud B
TOpHE MeYU ¥ BHEIOMEHHAs IeCyab(yparus.

Yerapiii  onpoc.  KucimopoIHO-KOHBEPTEPHBIM IMPOLECC C BEPXHEH MPOILYBKOM.
YcerpoiicTBO  KMCIOpoAgHOro Konseprepa. lluxToBble Marepuasbl. TeXHONOrWs ILIaBKH.
TennoBol pexuMm. BoimaBka nerupoBaHHbIX cTaneid. OTBOJ M OYUCTKA KOHBEPTEPHBIX
ra3oB, IKOJIOTHs npouecca. KOHTponb 1 aBTOMaTHU3alus KUCIOPOJHO-KOHBEPTEPHOIO IIpoLEcca.
TexHUKO-IKOHOMHUYECKHE TMoKazaTenu mporecca. llepemen ¢ochopucTeix YyI'YHOB B
KOHBEpTepax C BepxHeW MNponayBkoil. KoHBeprepHble mpolecchl ¢ JOHHOW INPOAYBKOHN
kuciaoposroM. KonBepTepHble mpolecchl ¢ KOMOMHUpOBaHHOW mpoayBkoi. IlmaBka cramu c
YBEJIMYEHHBIM PAacXo/0M JIoMa. DHepro3aTpaTsl U cOepexeHUue MaTepualoB MpU MPOU3BOJICTBE
CTaJIi B KHCJIOPOJHO-KOHBEPTEPHOM Iporiecce. KadecTBo cranu u cepTuuKanus mpoyKInu.

Ycrubiit onpoc. KopmieBas o6paboTka cranu TexHoJOrHueckue BapHaHThl Nepesesa Mo
croco0y BHENEYHOH 0O0paOOTKH: BHUJIBI KOBIIEBOH OOpabOTKM W WX CYyIIHOCTh. (OOpaboTka
MeTajula  JKUAKUM CHHTETHYeCKHMM muiakoM. OOpaboTka MeTalja  HHEpTHBIM  Ta3oM.
BakyymupoBanue xuikoit cranu. BegeHue B )KUIKHI METaIUT MTOPOUTKOOOPA3HBIX MAaTEpPUAJIOB.
KomOuHupoBaHHbIE METO/bI KOBIIEBOM 00pabOTKM MeTaljia ¢ €ro HarpeBoM. ABTOMAaTH3aLUs
IPOIIECCOB KOBIIEBOW OOPa0OTKM CTalu. DHEPro3arparbl M COEPEKEHHE MaTepUaoB IpU
KOBIIIEBOI 00paboTKe CTalli pa3IMUHBIMU CIIOCOOAMHU.

KOHTpOJII)Haﬂ paﬁoTa Ne 1 «OneHka KayecTBa CbIPBEBLIX MAaTEPHUAJTIOB)»

1. Tlo npencraBieHHOMY XUMHUECKOMY cocTaBy onepeauts Tin JKPC u oneHuTs ero

KauecTBO 10 TPeOOBaHUSIM JIOMEHITMKaM. /[aTh pexomMeHaanmm.
Fe FeO S P CaO SiO, | Al,O; | MgO | nmm | KpymHocTb,
62 2,3 005 |01 2,5 5,1 14 0,8 0 T—h;O
Fe FeO S P CaO SiO, | AlO; | MgO | mmm | KpymHOCTb,
56 102 0,05 |01 7,5 2,1 6,4 2,3 0 T—h;O

Fe FeO |S P CaO SiO; | AlLbO; | MgO | m.m.o. KpymHocTb,
MM

62 |23 005 |02 |122 |251 |008 (011 |O 10-20

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | ... KpymHocTs,
MM
66 |10,2 |1,22 (0,05 |1,22 2,51 | 0,08 0,11 0 -0,074
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1,2

0,3

0,04

3,2
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53

1,2

4,3

-300

2.  llpoBepUTh XMMHUYECKHH COCTaB UCXOMAHOTO CHIPBS JIOMEHHOM IUIABKU HA KOPPEKTHOCTD.

OHGHI/ITB €ro Ka4eCTBO. HpI/I HeO6XOI[I/IMOCTI/I CACIIAaTh MEPECUET

XHUMHUYECKUH cocTas, %

Fe FeO | Mn S P CaO SiO, MgO | Al,O3 | momm.
36,8 3,14 1025|051 0,12 | 2,21 25,4 0,11 2,24 10,3
Fe |FeO |S P CaO SiO; | Al,O3 | MgO | oo KpynHocTth, MM
51 | 1,2 0,3 |004 |32 10,5 | 5,3 1,2 43 -300
Fe |FeO |S P CaO SiO; | Al,O3 | MgO | ... KpymHocTs,
MM
66 |10,2 |1,22 (0,05 |1,22 2,51 | 0,08 0,11 0 -0,074
Fe |FeO |S P CaO SiO; | Al,O3 | MgO | .o KpymHocTs,
MM
62 |23 0,05 | 0,2 1,22 2,51 | 0,08 0,11 0 10-20
Fe FeO S P CaO Si0, | Al,O3 | MgO | mmm | KpymHOCTS,
MM
62 2,3 0,05 |01 2,5 51 1,4 0,8 0 1-20

TecThbl IO BeIeHUIO MPOLHECCOB OKYCKOBaAHUSA

1.  BriOepure Bapuant orBera. XKenesopyausiii Munepan Fe;Os sBnsieTcs MUHEpaIIOM. . .
a) MarHETUTOBBIX PY;

2. Bwibepute BapuaHT oTBeTa. JKenezopyausiii Mmunepai FesO, siBisieTcst MUHEPAIOM. ..
a) MarHeTUTOBBIX py[; 0) TeMaTUTOBBIX; B) CHJIEPUTOB; I') HET NMPABHJILHOIO OTBETA

3. HcnpaBpre ommbounHoe BhickazpiBaHue. K kadectBy JKPC HOMEHIIUKH TPEIBSBISIOT

clenyroIue TpeOoBaHuUs:
coneprkanue xenesa 40-50%;
OCHOBHOCTh MEHEE CIMHUIIBL;

a.
0.
B.
r.

a)
b)

c)

COACPIKAaHUE BPECIHBIX HpI/IMeceI\/'I — B IIpeaciax qECAThIX IMPOLUCHTOB,

0) TeMaTUTOBBIX;

B) CUACPUTOB;, F) HET IMPABUJIBHOI'O OTBCTA

KpyNHOCTh 25-40 MM
4. OnpenenuTth OMTMOKY B BRICKA3bIBAHUAX, €CJIM HEOOX0UMO. /{aTh 00BSICHEHMUS.
ConeprxaHue *keJe3a B OKaThIIIax OOJIbIIIe, YeM B arjioMepare.
['opsiuast IPOYHOCTH OKATHIIIEH BBIIIE, YEM arjioMepara.
XonoaHast IPOYHOCTH OKATBIIIEHN BBILIE, YEM arJoMepara.



d) OcHOBHOCTB OKaTBIILICH BBIIIE, YEM arjoMepara.

e) CopaepikaHue cepbl B OKaThINIAX BHIIIE, YeM B arjioMepaTe.

f)  Conepxanue Gochopa B OKaTHIIIAX BHIIIC, YEM B arjioMepare.
g) Ta3ompoHHIIaeMOCTh OKATHIIICH BBIIIIE, YeM arjoMepara

5. VkaxuTe HECOOTBETCTBUE, €CIIM OHO MMeeTCsl. TeXHOIOTHYecKas EeMoYKa IPOU3BOJICTBA
arjoMepara: COCTaBJICHHE IUXTHI - JIO3UPOBAHHE KOMIIOHCHTOB — ITOJATOTOBKA KOMIIOHEHTOB
— CMCIIMBAHUE — OKOMKOBAHHUE — CIICKAaHHE — OXJIAKACHUE — IPOXOYCHUE

6. VYkaxuTe HECOOTBETCTBHE, €CIM OHO MMeeTcs. TeXHOJIOTMYecKas IEenovyKa IMPOU3BOJICTBA
OKAaTBINICH: JO3UPOBKA KOMIIOHEHTOB — ITOATOTOBKA KOMIIOHEHTOB — COCTABJICHUE IIUXThI —
YBII&YKHCHUE - CMECITMBAHHE — OKOMKOBaHUE — COPTUPOBKA IO KPYITHOCTH — OOXKHT.

7. VYKaxuTe HECOOTBETCTBHE, eci OHO uMmeercs. CIycTss HEKOTOpPOE BpeMs IOCiIe Hayana
nporecca arjoMepandd B CIIEKAEMOM  CJIO€ MOXHO BBIICIHUTh HECKOJBKO 30H,
PacHOJIOKEHHBIX CBEPXY BHM3: TOPEHHS TOIUIMBA — IOAOTPEBa — FOTOBOTO arjomepara —
KOHJICHCAIINU — CYIIKH — TIEPEYBIKHEHHS — UCXOAHOH IIUXTHI.

8. BwiOepure Bapmant otBeta. Cmoco0 oOoramieHws, OCHOBAHHBIH Ha  pa3IU4dd
MIOBEPXHOCTHBIX CBOMCTB MUHEPAJIOB, HA3bIBACTCH. . .

a) ¢pioranuss  0) MarHUTHAS cemapanusi B) TPAaBUTALIHS

9. BriOepure O0TBET U3 NMPEUIOKEHHBIX BapuaHTOB. Crioco0 oOoramieHus )Xeae3Ho! pyIbl,
OCHOBAHHBINM Ha pa3IMYUM IIOTHOCTH MUHEPAJIOB — 3TO. ..
a) ¢piorauust  0) MarHUTHAs cemapanusi B) TPABUTALIMS
10. BeiOepute OTBET U3 MPEUIOKEHHBIX BAPUAHTOB. UTO HE BXOAUT B COCTAB XKEJIE3HOU PYy/Ib:
a) MUHEpaJbl IyCTOW MOPOLL; 0) (IIFOCH]; B) Kene30coAepiKalue MUHEPAIIbI; T) BPEIHBIC
IPUMECH; 1) [T0JIE3HbIE IIPUMECH
11. BriOGepute OTBET U3 MPENTIOKEHHBIX BapuaHTOB. [IponykT oboramienusi, B KOTOpoM %-Hoe
coJiepKaHue Xxene3a 0oJblle, YeM B UCXOAHOM pyae?
a) XBOCTbl  0) IPOMIPOAYKT  B) KOHLEHTpAT
12. BeiGepute npaBuiibHOE BhICKa3blBaHue. [IpeMyIIeCTBEHHO OKATHIIIN IPOU3BOJISAT
KHCJIBIMH TI0 CJIETYIOIIM ITPHYNHAM:
a. 3TO — TpeOOBaHUS TOMEHIINKOB;
0. nobaBKa OCHOBHOIO (pJitoca HE MPEAyCMOTPEHA TEXHOJIOTHUEH;
B.  J100aBKa OCHOBHOTIO (uitoca pa3y00>kKMBaeT OKaThIII,
r.  J1o0aBKa OCHOBHOIO (hIroca yJOpOKaeT OKaThIIIH;
J.  71006aBKa OCHOBHOIO (hIrOCa yXy/IIaeT KaueCTBO OKAThIMIEH.
13. Yto nponymeno? Arnodadprka COCTOUT U3 CIEAYIOINX OCHOBHBIX OT/ICICHUI:

a. mnoarorosku KPC;

0. TOATOTOBKY TOILINBA,
B. TOJTOTOBKH U3BECTHSKA,
I. CMECHUTENhHOE;

JI. CIICKaTeIbHOE

14. VYcpeanenue mpoBOIAUTCS € LENbIO OOECTIEUEHUS CIEAYIOIUX TPEOOBaHUN JOMEHIIIMKOB
(BbIOEpHTE TPABUIIBHBIN OTBET, €CIM OH UMEETCH):
HY)XHOE CO/ICpIKaHue Kele3a;
HY>Hast OCHOBHOCTb;
HYXXHast KPYITHOCTB;
HYXXHOE CO/Iep)KaHue BPEAHbBIX IPUMECEH;
HYXXHOE KoJieOaHHe XUMHYECKOTO COCTaBa;
HY>Hasi BOCCTAaHOBUMOCTb
15. Job6aBka ¢roca mpU COCTaBIEHWU arjOMEPAllMOHHON IIMXTHI TPOBOIAUTCS C IEIBIO
o0ecrieyeHns ciaenyroIuX TpeOoBaHUH TOMEHIIMKOB (BIOEpUTE MPAaBUIIbHBIN OTBET, €CIH
OH MIMEETCH):
a. HYXHOE CoJiepXaHUe jKeJe3a,;
0. Hy)XHas OCHOBHOCT;
B. HY)XHas KPyHHOCTb;

R O®E O



TI.

II.
€.

HY)KHOE COZIepKaHHE BPEAHBIX IPUMECEH;
HYXHOE KoJIe0aHHe XMMUUYECKOI'O COCTaBa;
HY’KHasi BOCCTAHOBUMOCTb.

16. Kakoe TeXHOIOTHYECKOE 3BEHO OTCYTCTBYET IIpH NPOU3BOACTBE ChIPBIX OKaThIIICH B
TapejIb4aTOM OKOMKOBATCJIC U IIOYCMY:

XOoORIFOP

JIO3UPOBKA KOMIIOHEHTOB;
[IOJIrOTOBKA KOMIIOHEHTOB;
COCTaBJICHUE IIUXTHI;
YBIIQKHEHUE;
CMEIINBAHUE;
OKOMKOBaHHE

COpPTUPOBKA 10 KPYITHOCTHU

17. O6orameHHe MPOBOAMTCS C IENbI0 00eCTeUeHUs CIeAYIONMX TPeOOBaHUN JTOMEHIIUKOB
(BpIOCPUTE TIPABUIIHHBIA OTBET, €CJIM OH UMEETCS):

ORI E O

HY)KHOE COZIECPIKAHME XKEIIE3a,;

HY’KHasi OCHOBHOCTD;

HY’KHasi KPYITHOCTb;

HY)KHOE COZIEp>KaHHNE BPEIAHBIX IPUMECEH;
HYXHO€ K0JIe0aHUEe XMMUYECKOIO COCTABa;
HY’KHasi BOCCTAHOBUMOCTb

18. I/IcnpaBLTe BBICKA3bIBaHUS, €CJIU HEOOXOAUMO:

1)
2)
3)
4)
5)
6)
7)

ConeprkaHue xele3a B OKaThIIax O0JIbIIe, YeM B arjioMepare.
I'opsiuast IpPOYHOCTH OKATHIILIEH BBIIIE, YEM arjioMepara.
XosotHas MPOYHOCTh OKATHIIICH BBIIIE, YEM arioMepara.
OCHOBHOCTB OKAaTBIIIIEH BHIIIE, YEM arjioMepara.

ConeprxaHue cepbl B OKaTHIIIAX BBIIIE, YEM B arjioMepare.
Conepxanne pochopa B OKaThIIIaX BEINIC, YEM B arjioMepare.
["a30npOoHMIIAEMOCTh OKATHIIICH BBIIIE, YEM arjioMepara

19. HcmpaBuTh BBICKa3bIBAHMSI, €CITH HEOOXOMUMO. [laTh MOsSICHEHUE KaXKIOMY ITYHKTY.

a.
0.

B cocTaB muUXTHI 1715 IPOM3BOACTBA OKATHIIIEH HE BXOAUT KOKC.

3akuraTteabHbli TOPH arjioMallliHbl TNpeJHa3HAauYeH JUIs pacIUIaBI€HUs IIUXTHI Ha
CIIEKATENbHBIX TEIEKKAX.

Kenesnas pyna- 3T0 MOJIE3HOE MCKOMAEMOE, B KOTOPOM COJIEPKUTCS keje3a Ooliee
30%

[Ipouecc oOpa3oBaHMsl arjoMepaTa Ha CIHEKATEIbHBIX TENEXKKaX arjoMalluHbl
OCYILIECTBIISIETCS 3a CUET MPOCACHIBAHUS BO3yXa 4epe3 CIOW ropsALIei MUXThI CBEPXY
BHU3

XBOCTBI — 3TO MPOYKT I'POXOUYEHUS HETOIHBIH 110 KPYITHOCTH.

C TOuKM 3peHusl JOMEHHOTO Mpoliecca BhIF0IHEE UCII0IB30BaTh TOPSIUNi arjJoMepar

KounrtpoabHnas padora Ne2 «[Ipou3BoACTBO YePHBIX METAJJIOBY»

BAPHUAHT 1

HHCTPYKILMUS: BHUMaTenbHO mpounTaiite yTBepxkacHUsA. Ecnu Bbl cormacHbel ¢

YTBEP)KJICHHEM (OHO BEPHO IOJIHOCTBIO) B OTBET IHUILEM CJIOBO «BEPHO», €CIHM YTBEP)KICHHE

COACPKUT OI_HI/I6KI/I, HETOYHOCTU — «HCBCPHO».

I[OHOJ]HI/ITCJIBHS.SI OIICHKAa CTaBUTCs 3a TO, €CJIIU BEI B 0TBETax 1ONOIHUTEIBHO 0OBSICHHUIIH

nmo4yeMy JaHHOC YTBCPIKACHUC «HCBCPHO.



1. JloMeHHBIi Mpoliece MO0 XapaKkTepy NPOTEKAIOLIUX PEaKUil SBISETCS OKUCIUTEIbHBIM
2. OCHOBHBIM IIPOJIYKTOM IIPOU3BOJICTBA CTAJH SIBISIETCS YYT'yH.
3. OCHOBHBIM MPOAYKTOM JIOMEHHOU IUJIABKHU SBJISETCS LUTAK.

4. UyryH- crujiaB keJie3a ¢ yriiepoJIoM U IpYTMMH XUMHUYECKHUMHU 3JIeMEHTaMU, TJIe YIriiepoa

coaepxutcs ooiee 2,14%.

YCTAHOBUTE COOTBETCBHE:

Tepmun (MoHsATHE) Omnpenesienue
1. Yyryn 1. ITpouecc BBOZa B METAJI JIEMEHTOB C LIEJIBIO
MOJTy4eHus: TpeOyeMbIX CBONCTB
2. lnaxk
2. CmnaB Fe ¢ C u IpyrumMu XuM. 3JIeMEHTaMH,
3. CTans rze yriepoja cojaepxxurcs o6omee 2,14%

3. Habop ucxoHbIX MaTepuaioB
4. Packucnenue

4. IIponecc OTHATHUSA KMCIOPOJA OT OKCUIOB

5. JlermpoBaHue METAIIOB.

6. IlluxTta 5. Bpennas npumecs, mpuaaronias MeTamury
KPaCHOJIOMKOCTb.

7. Jlerupyromuii 31€MEHT

6. [Iponecc oTaeneHUs Kene30coIepKaIuX

MHUHEPAJIOB OT IIYCTOM ITOPOIEL.
8. BoccTraHoBieHne P y pox

7. KOMIIOHEHT JOMEHHOM IIMXTHI,
WCIIOJIB3YEMBI B KAYECTBE TOTUIMBA.

8. IIpouecc yaaneHus u3 KUAKOTO MeTaia
PACTBOPHBIIIETOCS KHCIOPO/IA.

9. DaeMeHThI , BBOOUMBEIC B JKUJIKAM MeTal ¢
HCJIBIO MMOJIYYCHUA TpeGyeMHx CBOMCTB.

10. ITpoiyKT JOMEHHOM IJIABKU C BHICOKUM
COJIEp/KaHUEM HKEJle3a.

11. CiaB He BOCCTAHOBUBIIIUXCS OKCHIOB.

12. Crnas Fe ¢ C u ApyruMu XUM. 2JIEMEHTAMH,
rze yriaepoaa conepxxurcsa menee 2,14%




3. HauepTute npoduib joMmenHoi neun. [loanuinure ero 3j1eMeHThl. (OLEHUBaETCs

O0T/1eJIbHO)

BAPUAHT 2

HHCTPYKHMUSA: BHUMaTEIbHO MNpouyuTaiTe yTBepkaeHua. Eciu Bbl cormacHbel ¢
YTBEPKJIEHHEM (OHO BEPHO IMOJHOCTHIO) B OTBET MHIIEM CIIOBO «BEPHO», €CIU YTBEPKICHUE

COACPIKUT OIHI/I6KI/I, HCTOYHOCTHU — «HCBCPHO».

I[OHOJIHHT@JII)HEUI OLICHKA CTaBUTCs 3a TO, €CJIN BEI B oTBeTax JOITIOJIHUTCIIBHO OOBSACHUIH

mo4YeMy JaHHOC YTBCPIKACHUC «HCBCPHO.

Kaxxnprii BepHbIN OTBET oleHHBaeTcs B 1 Oami. MakcuMalbHO MOXHO HaOpath — 12

OaJLIoB.

Kputepun onenku: «5» - 11-12 6amnoB; «4» - 9-10 6ammoB; «3» - 6-8 6a/10B.

1. Crainb- crinaB xkeine3a ¢ yriaepoJIoM U IPpYrMMU XMMUYECKUMU 3JIEMEHTaMH, I7ie yriepoaa

coaepxutcs meHee 2,14%.
2. llInak- OCHOBHOM HIMXTOBBIN MaTepHall MPOLIECCOB MPOU3BOJICTBA CTAJIH.
3. Kokc -siBisieTCs OCHOBHBIM KE€JI€30COIepKAIIMM KOMIIOHEHTOM JIOMEHHOM IIMXTHI.

4. Cranp nojy4aroT U3 4YyryHa IIyTeM IPOAYBKH €ro BO31yXOM.

YCTAHOBUTE COOTBETCBHE:

TepmuH (mMoHsITHE) Onpenesienune

1. BoccTanoBienue 1. IIpouecc BBOIa B METAILI SJIEMEHTOB C LETBIO

MOJTy4eHUsI TPeOYyEeMbIX CBOWMCTB

2. Ilnax
2. Cnnag Fe ¢ C 1 ipyruMu XuM. 2JIEMEHTaMH,

3. PacKuCIICHHE r7e yriepojaa coaepxkurcs oonee 2,14%




4. Cranb
5. Jlerupyromuii 3eMeHT
6. [luxra

7. JlerupoBanue

8. Uyryn

3. HaGop HcXoaHBIX MaTepHaioB

4, HpOHCCC OTHATHUA KHCJIOpOJa OT OKCHU/IOB
METAJIOB.

5. IIporiecc oTaeneHus xene30CcoaepKamux
MHUHEPAJIOB OT IMYCTOU MOPO/IBI.

6. Bpennas npumecs, npuaaoias MeTauty
KPacCHOJIOMKOCTb.

7. HpOHCCC YAaJICHUS U3 ) KUAKOI'O METaJljia
PacTBOPUBLICTOCA KUCIIOpOAA.

8. KoMnoHeHT JOMEHHOH IIUXTEHL,
HCIIOJIb3YEMBII B KAYECTBE TOIIMBA.

9. DeMeHTHI , BBOJUMBIE B )KHIKAH METal ¢
LEJbI0 MOJTy4YeHHs TPEeOYyEeMBbIX CBOWCTB.

10. ITpoyKT JOMEHHOM IJIABKU C BHICOKUM
COJIepKaHUEM JKele3a.

11. CnunaB Fe ¢ C u ipyrumMu XuMm. 3JIeMEHTaMH,
i€ yriepoja coaepxurcs menee 2,14%.

12. CruiaB He BOCCTAHOBUBIIINXCS OKCHUIIOB.

3. HauyepTure npoduniab nomMenHoi nequ. Ilognummure ero 3jieMeHTbl. (OLEHUBAETCS

0T/eJbHO)




puioxenne 2

OueHovHbIe cpeaCcTBA J1JIsl MPOBeeHUsI MPOMEKYTOUYHOI aTTeCcTAlNU

a) Ilnanupyemoie pezyiomamaot 00yueHus u OyeHoOYHble CPEOCmEa 0151 NPOBEOeHUA

npomeofcymounoﬁ ammecmauuu.

CrpykTyp
HBIN
JICMCHT
KOMIICTCH
11850740

[Inanupyemsle
pe3ynbTaThl
0o0y4eHus

OueHouHble CpeacTBa

[TK-1: CriocobeH opraHu30BbIBATh MEPOIIPHUATHS 110 IPOBEACHHUIO UCTILITAHUM U KOHTPOJIIO
KauyecTBa Ha BCEX CTaUSAX MPOU3BOJICTBEHHOIO Mpoliecca

IK-1.1

AHanuzupyer
COCTOSTHUE
KayecTBa Ha
MIPOU3BOJICTBE

[lepeueHb TEOPETUUECKUX BOIIPOCOB K 3a4ETY:

Pounb yepHbIX MeTaioB B chepe uesoBeueckoit

JACATCIIBHOCTH

Yro Takoe 4yryH?

OO01ast cxema IpPOM3BOJICTBA YEPHBIX METAJIIOB.
OcHOBHOE pa3Inuue YyryHa u cTajin?

Yro Takoe cranb?

Kakue cranennaBuiibHble arperaTbl MOT'YT UCIOIb30BAThCS

JJIS BBIIIJIIABKH cranu?

HapaMeTpLI KOHTPOJIA Ka4€CTBa IIPH IMMPOHU3BOJACTBE UCPHBIX

MCTAIJIOB.

HapaMeTpLI Ka4ueCTBA UCXOJHOT'O CBIPhA JJIA KaXXA0TI0

nepesena.

HazoBuTe mMMXTOBEIE MaTepHraJibl, KOTOPBIC HUCIIOJIB3YIOTCA

IIPpU BBIIIJIABKC CTAJIM B KUCJIOPOAHOM KOHBCPTEPC. Kakue
KauCCTBCHHBIC MMAapaMETPhl IUXThI HGO6XOI[I/IMO OHGHI/IBaTB?

HazoBuTe mMUXTOBEIE MaTepHraJibl, KOTOPBIC HUCIIOJIB3YIOTCA

IIpu NMPONU3BOJACTBEC AJIFTOMUHNA, MEH, HUKCJIA. Kakne
KauCCTBCHHBIC MMAapaMETPhbl IUXThI HGO6XOI[I/IMO OHGHI/IBaTB?

Kakue arperarbl UCITIOJIB3YIOT TP NPOU3BOACTBEC IIBETHLIX

METAJLIOB?

B uem ocHOBHEBIE OTANYNS MCTAJUTYPTHUH YEPHBIX U IBETHBIX

METaJJIOB?

Crioco0bl MOATOTOBKY Pyl K IOMEHHOM IJIaBKe.

Hasnauenue u XxapakTepuUCTUKA CIIOCOOOB OKYCKOBaHUS
XKeIe30pyAHBIX MaTepraioB. Kakue kauecTBEHHBIE ITapaMeTPhl
He00XO0aUMO OLIEHUBATH?

CyIHOCTh arnomMepanoHHOro Ipolecca.
O6opynoBaHue AJis1 MPOU3BOJACTBA OKYCKOBAHHOTO CBIPbS
Ob6opynoBaHue A1 NPOU3BOJACTBA UyryHa. [TapameTpsr

KadcCTBa.

OOGopynoBanue i MPou3BoACTBa cTau. [lapameTpst

KadecTBa.

Ob6opynoBaHue A5 pa3auBKU dyryHa. [lapamerpsl

KadcCTBa.

OO0miee ycTpOCTBO U COCTaB KOMILJIEKCA TOMEHHOM TEUH.




CrpykTyp
HBIN
3JICMCHT
KOMIICTCH
195051

[Inanupyemsle
pe3ynbTaThl
00y4eHUs

O1neHOYHBIC CPEACTBA

Hapucyiite cxemy npoduist KHCIOpOIHOTO KOHBEpTepa
Ilepeuncnure ocHOBHBIE pazHoBUAHOCTH MHJI3.
Ilpakmuueckue 3a0anusn:
ITo npencTaBIEeHHOMY XUMHUYECKOMY COCTaBY OIIEPEIUTH THUII
JKPC u O11eHUTH €ro Ka4eCTBO 10 TPEOOBAHHSIM JOMEHIIHKAM.

Hatb pexomeHnia

LIUH.
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Onpenenuts TUIBI (PIIOCOB MO IPEICTaBICHHBIM 00pa3iam
OueHuTh COCTaB U KauecTBO 11UIaKa 110 IPEICTaBICHHBIM

oOpasiam.

OHpe,I[eJ'II/ITB THUIIBI KCJIC3HBIX Py 11O IPECACTABIICHHBIM

oOpasiam.
Brimomuuth

OLICHKY Ka4YeCTBa

JKEJIE3HOM  PY.BbL.

YcTaHoBUTH MUHEpanorudeckuii tun pya. [lepecunrars
cocraB Ha 100 %.
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[1K-1.2

Opranusyer
[IPOBOAUT

HUCIIbITAaHUA

NPOAYKLIMHA Ha
BCEX  CTagusax
MMPOU3BOJACTBCH
HOTO Iporiecca

Hepeuenb meopemuuecKux 6onpocoe K sauemy.

OxapakTepu3oBaTh XMMHYECKHUH COCTAaB MKEJIE3HBIX pPYI.
Onncare MeToauky nposeneHus ucnsiranus KPC.
O003HaunTh TPEeOOBaHUS K KA4YEeCTBY JKEJE3HBIX pPyI H
HE00X0AMMOCTh MOJATOTOBKHM MX K JIOMEHHOM IUIaBKe;

Knaccudunuponats

THUIIBI

pynooOpasyromeMy MUHEpay.
OnucaTh TEXHOJIOTHUYECKUH MPOLIECC MPOU3BOJCTBA YYTyHA,

yKa3aTb KpuTepuu 3((HEeKTUBHOCTH.

IIPOBEICHUS
IIPOU3BOJICTBA.

HUCIIbITAaHUA

KCEJIIE3HBIX IO,

pyA

Onucath METOAMKY
MPOAYKIUH JIOMEHHOT'O




CrpykTyp
HBIN
3JICMCHT
KOMIICTCH
195051

[Inanupyemsle
pe3ynbTaThl
00y4eHUs

O1neHOYHBIC CPEACTBA

— Ormnucarh TEXHOJOTMYECKUI MpPOIecC MPOU3BOJCTBA CTaNH,
yKa3aTb KputTepuu s¢dexTuBHOCTH. OmmcaTb METOAMKY
NPOBEJCHUS HCIBITAaHUA TPOAYKIHMH CTaJeTIaBUIBHOTO
IPOM3BOJICTBA.

— Omnwucatp  TEXHOJIOTHYECKHH  TpOLECC  MPOU3BOJICTBA
arjoMepara, ykaszaTb Kpurepuu 3¢dexTuBHOCTH. OnmcaTh,
METOAMKY POBEICHUS WCTIBITAHUS MPOAYKIUH
arJIoMepalnuoHHOTO POU3BOJICTBA.

Ilpakmuueckue 3a0anus:
— IlpoBecTH UCTIBITaHHS CHIPBIX OKATHIIICH HA TPOYHOCTH,
000CHOBAThH CTaJIUU UCIIBITAHUH.
—  [IpoBectu ncnbITaHus armoMepara Ha HPOYHOCTh, 0OOCHOBATh
CTaJMM VCTIBITAaHUH.

I1K-1.3

Opranusyer
IPOBOJTUT
KOHTPOJTb
KayecTBa  Ha
BCEX craausax
MIPOM3BOJICTBEH
HOTO TIpoIiece

Hepeuenb meopemu4uecKux 60npocoe K sauemy.

— Oxapakrepu3oBaTb XHUMHUYECKUH COCTaB JKEJIE3HBIX pYI.
Opranuzanus KOHTpoJist kauecTBa npu orenke KPC.

— O06o03HauuTh TpeOOBaHUS K KadyeCTBY IKEJIE3HBIX pyld H
HE00XOIMMOCTD MOATOTOBKU UX K JIOMEHHOM TIAaBKE;

— Omnucarb  TEXHOJOTMYECKHI  Ipolecc  MPOM3BOACTBA
arnomeparta. Onmucarb METOJUKY OpraHU3aldd KOHTPOJIS]
KauecTBa IpU IPOU3BOJCTBE arJIOMeEPara;

— Omnwucarb TEXHOJOTUYECKHI Mpollecc MPOU3BOACTBA YyTyHA.
Onucare METOIUKY OpraHU3allMM KOHTPOJS KayecTBa INpHU
IIPOM3BOJICTBE YyTyHA.

— Omnwucars TEXHOJIOTMYECKUN MPOLECC MPOU3BOJCTBA CTANH.
Onucare METOIUKY OpraHu3allii KOHTPOJS KadecTBa IpH
IIPOU3BOJICTBE CTAJIH.

— Omnwucarb TEXHOJIOTUYECKUH ITPOLIECC HEMTPEPBIBHON Pa3IMBKH
ctany. Onucats METOAMKY OpraHU3alUU KOHTPOJISI KauecTBa
IIPU HEMIPEPHIBHOW Pa3/IMBKE CTAJIH.

Ilpakmuueckue 3a0anus:

— IlpoBectTn  opraHuM3zanMi©0 U KOHTpPOJb
HEMpPEePHIBHOINTON 3arOTOBKHU.

— IlpoBecTu opranu3anuio U KOHTPOJIb KauecTBa arjioMepara

Ka4yeCTBa

— HpOBCCTI/I OpTraHHu3alliui0 1 KOHTPOJIb KaUuCCTBA OKAaTBIIIISH.

0) Ilopsanok mnpoBeneHUs NMPOMEKYTOYHOH ATTECTAMHM, INMOKA3ATEJM W KPHUTEPHH
OLICHMBAHMSA:

IIpomexxyTouHas

arTecTanus

mo jguctuiuimHae  «OCHOBBI  MeTAJIYPruyecKoro

NMPOMU3BACTBA)» BKIIOYACT TCOPETUUCCKUE BOIIPOCHI, ITO3BOJIAIOINNE OLICHUTh YPOBEHL YCBOCHUA
06y‘-IaIOI_I_II/IMI/IC$I 3HaHI/II71, U MPAKTUUCCKHUEC 3a/IlaHUs, BBIABJISIIOINNC CTCIICHDB C(I)OpMHpOBaHHOCTI/I
YMCHI/Iﬁ n BJ'Ia,[[eHHﬁ, IIpOBOAUTCH B (popMe 3a4cTa.



3aueT Mo NaHHOW JUCUUIIJIMHE MPOBOJIUTCS B YCTHOM (hopMe MO MpenCTaBICHHBIM K 3a4eTy
BOIIPOCAM.

Kpurepum ouenku:

Ha OIICHKY «3a4TeH0» — O0Oydaloliuics TIOKa3bIBaeT YPOBEHb CHOPMHUPOBAHHOCTU
KOMIIETEHIIMM HE HIKE IOPOroBOrO, T.e. 3HACT TEXHOJOTHMYECKYI IIOCIEeI0BaTEIbHOCTh
MIPOU3BOJICTBA UYEPHBIX METAJJIOB, CTaJMM IMPOU3BOJCTBA; 3HACT KPUTEPHUMU OILIEHKH KauecTBa
CXOJIHOTO U BXOJHOTO IMPOJIYKTa, YMEET OPraHu30BbIBATH OIICHKY U KOHTPOJIb Ka4YeCTBA ChIPhsS U
MPOJYKLIUU HA KaXKJIOM dTare MpOr3BOICTBA YUEPHBIX METAJLIOB.

— Ha OLICHKY «He 3a4TeHO0» — pPe3yJbTaT 00y4eHUs HE TOCTUTHYT, OOy4YaIoOUIUiics He 3HAET
TEXHOJIOTHYECKYIO TOCIE0BATEIbHOCTh TMPOU3BOJICTBA YEPHBIX METAUIOB, NYyTAaeT CTaauu
MPOU3BOJICTBA; HE 3HAET KPUTEPUHU OLIEHKH KaueCTBAa CXOJHOTO U BXOAHOTO MPOJIYKTa, HE YMEET
OpraHW30BBIBATH OIEHKY W KOHTPOJb KauecTBa ChHIPbS M MPOAYKIIMM Ha KaXKIOM DTare
MIPOU3BOJICTBA YEPHBIX METAILJIOB.



