MUHUCTEPCTBO HAVKH Y BBICIIEI'O ObPA3OBAHMSI
POCCHUCKOU ®EJEPAITMN

DeepaIbHOE TOCYJAPCTBEHHOE OI0/DKETHOE 00pa30oBaTeIbHOE YUPEKIECHHE
BBICILIET0 0Opa30BaHUs

«MarHuTOropCKHii roCy/1apCTBEHHBIN TeXHHYECKUH yHuBepcurer uM. . 1.

HocoBa»

YTBEPXKIAIO
ipextop UEuC
0O.B. ComoBa

03.02.2025 r.

PABOYASA ITPOI'PAMMA JUCIHUIIJIMHBI (MOAYJIS)

OCHOBBI META/VIYPTHYECKOI' O IIPOU3BO/ICTBA

HanpagneHnue moAroToBKH (CIeNHaIbHOCTb)
27.03.01 CranmapTu3anus 1 METPOJIOTHS

HarmpasneHHOCTS (IpOGHIL/CIIEIHATH3AIMSA) TPOTrPAMMEI
CrangapTu3anys, MEHeUKMEHT U KOHTPOJIb KauecTBa

YpoBeHs BEICIIEro 00pa3oBaHus - OaKagaBpuaT

®opma 00ydeHuUs
3a049Hast

I/IHCTI/ITyT/ Q)aKyHLTeT I/IHCTPITyT €CTECCTBO3HAHUA U CTaHAApTU3aAllUXA

Kadenpa TexHoIOTHH, CepTH(HHUKALUH U CEPBUCA aBTOMOOHIEH
Kypc 1
Mar=HuToropck
2025 rox

MHWHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHU A



®denepanbHOE rOCyIapCcTBEHHOE O10JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«MarHuToropckuii rocy1apCTBEHHbIA TEXHUYECKUM YHUBEpCUTET UM. [". 1.
Hocosa»

YTBEPXIAIO
Hupextop MEuC
10.B. ComoBa

03.02.2025 r.

PABOYASI IPOTPAMMA JUCLHUIIIUHBI (MOIY.JIST)

OCHOBBI META/UIYPITHYECKOI O IIPOU3BO/ICTBA

Hamnpanenue moaroToBku (CrenuagIbHOCTh)
27.03.01 Cranmaptuzanusi 1 METPOJIOTUS

HamnpaBnenHnocTs (mpoduiis/crienuaiu3aus) mporpaMMbl
CrangapTusanus, MEHEDKMEHT H KOHTPOJIh Ka4eCcTBa

YpoBeHb BhiciIero o0pa3zoBaHus - 6akaizaBpuat

dopma 00ydeHust
3a04Has

Wuctutyt/ ¢pakynpTer MHCTUTYT €CTECTBO3HAHMS U CTaHIApTH3ALMU
Kadenpa TexHomornu, cCepTU(GUKALNN U CEpBHCa aBTOMOOMIIEH

Kypc 1

MarsauToropck
2025 ron



Pa6ouyas mporpamma coctasieHa Ha ocHose ®I'OC BO - Gakanaspuar 1mno
HaIpaBJIeHuo noroToBku 27.03.01 CTanmapTH3anys 1 METPOJIOTHst (IIpHUKa3 Mruno6pHayku
Poccun ot 07.08.2020 r. Ne 901)

PaGouast mporpamMma paccMOTpeHa U 0o0peHa Ha 3ace/ianuu Kapeapst Texnonornw,
cepTH(UKAIMHI # CePBUCA ABTOMOOUIIEH

21.01.2025, mpotoxo: Ne 4
3aB. xadenpoi /? ~ LIO. Mesun
Pa6oyast mporpamma 0100peHa METOIMYECKOH KOMUCCHEH u
03.02.2025 r. npotokoi Ne 3 M
IIpencenarens : 10.B. Comoga
-

PaGoyast mporpamMma CoCTaBJIeHa:

nouent kabenpsl TCuCA, kanI. TEXH. HAyK r~ ;&%}W/ U.B.ITonypko

Penensenr: L&L/
npodeccop kadeznpsr TOM, 1-p TEXH. HayK \ S ~  M.AJTlonskosa







JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cy>kaeHa U ogoopeHa i peanuzauuu B 2026 - 2027
yueOHOM rojy Ha 3aceqanuu Kadeapsl TexHonoruu, cepTudukanuy u ceppuca

[Ipotokon ot 20 . No
3aB. kadenpoii N.10. Me3un

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogo0peHa s peanmsainuu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapsl TexHonoruu, cepTudukanuu u ceppuca

ITporokon ot 20 . Ne
3aB. kadeapoii N.1O. Me3un

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2028 - 2029
y4eOHOM Toy Ha 3acenaHuu kapeapbl TeXHOIOrHH, cepTUPHUKALUHI U CEPBHCA

[Iporokonm ot 20 r. No
3aB. kadeapoit N.1O. Me3un

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM rojy Ha 3aceqaHuu Kadeapsl TexHoaoruu, cepTuduKanuy u cepBrca

[Iporokonm ot 20 . No
3aB. kadeapoii N.1O. Me3un

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3acenanuu Kadeapsl TeXHOIOruu, cepTuuKaluy U cepBuca

[Iporokonm ot 20 r. No
3aB. xadenpoit N.1O. Me3un




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

HenssmMu ocBoeHUsT AUCHUTIIMHBI «OCHOBBI METAILTYPTrUYECKOTO MTPOU3BOJCTBAY»
SIBJIIOTCSI: PA3BUTHE Y CTYJIEHTOB JIMYHOCTHBIX KAUeCTB, a Takke (hopMHUpoBaHUe
o0uienpogeccuoHaNbHbIX U MPO(HECCHOHATBHBIX KOMIIETEHIIUN B COOTBETCTBUU C
tpedboBanusiMu PI'OC BO no nanpasienuto moaroroBku 22.03.02 Meramuryprus;
proOpeTeHne 00yJarOIIMMICS 3HAHUH TEOPETUIECCKIX OCHOB U MPUHITUIIOB MPAKTUIECKON
pealn3anuy COBPEMEHHBIX CITIOCOOO0B MPOU3BO/ICTBA YEPHBIX M IIBETHBIX METAIIIIOB.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucuumimmaa OCHOBBI METALTYPTUYE€CKOTO MPOU3BOICTBA BXOAMUT B YaCTh YU€OHOTO
1aHa GOpMHPYEMYI0 YYaCTHHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUI 00pa30BaTeIbHOM
IPOTPaMMBI.

Jlns u3ydeHus AUCHHUIUIMHBI HEOOXOANMBI 3HaHUS (YMEHHS, BIIAICHHS),
copMUpPOBAaHHBIE B PE3YJIbTATE H3YUYCHHS AUCIUIIINH/ TPAKTHK:

Beenenue B oTpacib

3HaHus (YMEHUS, BIAJCHUS ), TIOJIyYCHHBIC IPH N3yYCHUH TAaHHOW ANCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

TexHosornueckue ykiaaasl B CHCTEME MUPOBOTO TEXHUKO-I)KOHOMHUYECKOTO Pa3BUTHS

TexHONOTHsI MPON3BOICTBA METAIIONPOAYKIINT

Y4eOHast - 03HAKOMHTEIbHAS IPAKTHKA

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pesynbrare ocBoeHus nucuuIUIMHbL (MOAysl) «OCHOBBI METALNTYpPrU4€CKOro
MIPOU3BOJICTBAY» OOYJAOIIHIACS JOJHKCH 00J1aaTh CICIYIOIIMMHA KOMITCTCHITUSIMHU:

Kon nnaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

[1K-1 CriocobeH opraHu30BBIBaTh MEPOIPUSATHS 110 TIPOBEICHUIO HCITBITAHUA U KOHTPOJIIO
KAa4eCTBa HA BCEX CTAUAX MPOU3BOACTBEHHOIO NPOLIECCA

I1K-1.1 AHaJIN3UPYET COCTOSHHUE KAaUYECTBA HA TPOU3BOJICTBE

[1K-1.2 OpranuzyeT U NPOBOAUT UCIIBITAHUS MPOIYKIIMH Ha BCEX CTAIMIX
IIPOM3BOJICTBEHHOIO IIpoLecca

IK-1.3 OpranusyeT U MPOBOAUT KOHTPOJIb KAUECTBA HA BCEX CTaAMSIX

IMPON3BOJACTBCHHOTI'O ITPOILICCCa

4. CTpyKTypa, 00bE€M U colep:kaHue TUCHUILIUHBI (MOLYJIs1)
OO61as TpyA0eMKOCTh IUCIUIUTHHBI COCTaBIsIeT 3 3aueTHbIX eauHull 108 aka. 4acoB, B TOM
YyuCIe:
— KOHTaKTHas paboTa — 6,4 akaJ. 4acoB:
— ayMTopHas — 6 aKaj. 4acos;
— BHeayauTopHas — 0,4 akaj. 4yacos;
— caMmocToATeNbHas padota — 97,7 akaj. 4acos;
— B opMe mpakThuuecKoil moarotToBku — 0 akan. gac;

— OJITOTOBKA K 3a4€Ty — 3,9 akaj. yac
®dopma aTTecTaluu - 3a4eT

AynutopHas

nmab. | mpakrt.
3aH. 3aH.
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1. Pazgen 1. [lonrotoBka pyn k

JIOMEHHOM TUIaBKE U
IIpOU3BOACTBO YyryHa B
JOMCHHBIX II€4ax

1.1 CeIpbeBble MaTepUabl
JIOMEHHOM IIaBKU U UX
noarotroBka. Koarpois
Ka4ecTBa CHIPbsI U
nponykiuu. Vcneitanus
CBIPBSl I TPOAYKIIUU

12,2

Wzyuenne
yueOHO1l,
HaY4YHOU U
CIIPaBOYHOM
JUTEPaTypHI MO
Teme
JVCIUIUINHEL.
Pabora ¢
JNIEKTPOHHBIMHU
OoubmoTeKamu.

VYerHbIi ompoc.
3amura
1a00paTOPHBIX
pabor.
Hanucanue
KOHTPOJIBHOH
paboTsr Nel

IK-1.1, IK-
1.2, TIK-1.3

1.2 KoHCTpyKIUs JOMEHHOR
neuu

12,2

Nzyuenne
yueOHO1l,
HaY4YHOU U
CIIPaBOYHOM
JIUTEPATYPHI 110
Teme
JUCLUTUTUHBL.
Pabora ¢
AJIEKTPOHHBIMHU
OubIMoTEeKaMH.

VYeTHBIH onpoc.
3amura
J1a00paTOPHBIX
pabor

IK-1.1, ITK-
1.2, TIK-1.3

1.3 JIoMeHHBIii Tipo1iecc.
Kontpons kayecTsa
IPOYKIHU

12,2

Nzyuenne
yueOHOI,
HAayYHOU U
CIIPaBOYHOM
JUTEPATypPHI MO
Teme
JACIUTUIAHEL.
PaboTa ¢
JNIEKTPOHHBIMHU
OHOIMOTEKAMH.

VYcTHbIl omipoc.
3ammra
11a00paTOPHBIX
pabor

IIK-1.1, IIK-
1.2, TIK-1.3

HUroro mo pazneny

36,6

2. Paznen 2. [IpousBoacTeo

CTaJIi U IBETHBIX METAJIJIOB

2.1 KonseprepHoe
MIPOM3BOJICTBO CTAJIH.
KonTpons kauecTBa
MIPOIYKITHH

12,2

Nzyuenue
yueOHO1i,
Hay4YHOU 1
CIIPaBOYHOM
JIUTEPATYPHI 110
TeMe
JUCLUTUTUHBIL.
Pabora ¢
JIEKTPOHHBIMU
O6ubinoTexkamu.

YcTHbli onpoc

IIK-1.1, IIK-
1.2, TIK-1.3

2.2 BrllutaBka craiau B
JJIEKTPUIECKUX TeUax

12,2

Nsyuenune
y4aeOHOH,
Hay4YHOU 1
CIPaBOYHOMN
JIUTEPATYPHI 110
Teme
JOUCLIMIIJIMHBI.
Pabora ¢
DJIEKTPOHHBIMU
OubIMoTEKAMH.

VYeTHbIl onpoc.

3amura
71a00paTOPHBIX
pabor

TK-1.1, TIK-
1.2, TIK-1.3




2.3 KogieBast 00paboTka
cTanu

12,2

Wzyuenne
yueOHO1l,
HaY4YHOH U
CIIPaBOYHOM
JUTEPaTypHI MO
Teme
JVCIUIUINHEL.
Pabora ¢
JIIEKTPOHHBIMHU
O6ubIMoTeKamu.

YcTHBIH ompoc

IK-1.1, IK-
1.2, T1IK-1.3

2.4 PaznuBKa CTay.
KonTpons kauecTBa
MIPOYKITHH

12,2

Nzyuenne
yueOHO1i,
HaY4YHOH U
CIIPaBOYHOM
JIUTEPATYypPHI 110
TeEMe
JUCLUTUTUHBL.
Pabota c
3JIEKTPOHHBIMHU
OubMoTeKamu.

VYeTHBIH onpoc.
3amura
1a00PaTOPHBIX
pabor

IK-1.1, ITK-
1.2, TIK-1.3

2.5 Mertamryprust Mmenu,
HUKEJS ¥ aTIOMHHUS

12,3

Nzyuenne
yueOHOI,
HAayJHOU U
CIIPaBOYHOM
JUTEPATypPHI MO
Teme
JACIUTUIAHEL.
PaboTa ¢
JNIEKTPOHHBIMHU
OHOINOTEKAMH.

KonTponbaas
pabora

IIK-1.1, IIK-
1.2, TIK-1.3

HUroro mo pazneny

2

61,1

HUroro 3a cemectp

2

4

97,7

3a4€T

HTtoro 1o qucluIInHE

2

4

97,7

3a4€T

5 Obpa3oBaTesibHbIE TEXHOJIOTHH




C nenplo peanu3anyuy KOMIETEHTHOCTHOTO OX0/1a, a TaKxkKe (POPMUPOBAHMS U
pa3BUTH IPO(HECCHOHATBHBIX HAaBBIKOB 00YUAIOIINXCS peaTu3yl0TCs CIIEAYIOIINE CPEACTBa,
COCOOBI M OpPraHU3allMOHHBIE MEPOIPUSATHS:

- I3y4YCHHE TEOPETUYECKOr0 MaTeprasa JUCUUIUIMHBI Ha JIEKIUAX C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSITEIIbHOE U3YYEHHE TEOPETUUECKOI0 MaTEpUaIa JUCLUILIIMHEIL C
MCTIOJIH30BAHUEM METOUYECKUX Pa3padOTOK, CleNUaIbHON yueOHOH 1 HaydHOI
JIUTEpaTyphl;

- (hopMuUpOBaHME U pa3BUTHE NTPO(HECCHOHATBHBIX HABBIKOB 00YUaIOIIHUXCS Ha
71a00paTOPHBIX 3aHATHSIX.

B uznoxeHuu JTeKIMOHHOTO MaTepualia 1 MpH MPOBEACHUN 00YJaroIXcs Ha
71a00paTOPHBIX 3aHATHIX MPEATIONIATAETCS MEPEX0]] OT PEIPOTYKTHBHBIX METOI0B O0YUECHHU S
K YaCTUYHO-TIOMCKOBBIM U HUCCIIEJOBATEIbCKAM METOIaM, Pa3BUBAOLINM JIOTUYECKOE,
TEOPETUYECKOE MBIIIJICHUE, YMEHHE apryMEHTHPOBATh U OTCTauBaTh COOCTBEHHOE
IoHUMaHue Bo-npoca. C 3ToM LeIbl0 BO3MOKHO UCII0JIB30BAHUE METOJI0B 3BPUCTHUECKHUX
BOIPOCOB M OpIHHCTOPMUHTA (MO3TOBOM aTaKm).

[Tpu npoBeneHny 1a00PATOPHBIX 3aHATHIA PEAIOIATAETCS UCIIOIb30BaHHE
TEXHOJIOTUHU B3aUMOOOYUYCHHUS.

CamocrosTenbHas paboTa CTyIeHTOB J0JKHA ObITh HAallpaBlieHa Ha 3aKperieHue
TEOPETUYECKOr0 MaTepuaa, U3J10KEHHOr0 MIPENoiaBaTesieM, Ha IPOpaboTKy TeM,
OTBEJICHHBIX Ha CAaMOCTOSATEIbHOE U3YUEHHUE, HA ITOATOTOBKY K JIa0OPAaTOPHBIM 3aHSITHSIM,
IIOArOTOBKY K UTOIOBOM aTTECTALMU.

B xoJe 3aHATUI NpeanoaaraeTcs UCIoIb30BaHUE KOMIIJIEKCA MHHOBALIMOHHBIX
METOJI0B aKTUBHOT'O 00YYEHMSI CTYIE€HTOB, BKJIFOYAOILIETO B CEOsI:

- CO3/1aHUe MPOOJIEMHBIX CUTYAIMH C TIOKAa3aTeIbHBIM PEIICHUEM IPOOIEMBI
IIPENOAAaBaTEeIIEM;

- CAaMOCTOSTEJIbHYIO TIOMCKOBYIO ESITEIbHOCTh B PEILICHUH Y4EOHBIX MpoOIIeM,
HaIPaBJIIEMYIO IIPENIOAABATEIEM;

- CaMOCTOSTEJIBHOE PELICHUE IPOOJIEM CTYACHTAaMU 1101 KOHTPOJIEM IIPENo1aBaTelsl.

Peanuzanys ”HHOBAIIMOHHBIX METOJIOB 00yYEHHS BO3MOKHA C UCIIOIb30BaHUEM
CJIEYIOLIUX IIPUEMOB:

- HHCTPYKTaX CTYJEHTOB II0 COCTABJICHHUIO Ta0JIUL], CXeM, TpapHKOB C MPOBEJCHUEM
MOCJIEAYIOLIErO UX aHAJIN3a,;

- IPUMEHEHNE PEKOMEHIAlUN 110 COCTABIICHHUIO TE3UCOB U KOHCIIEKTOB 110 ITPOYNTAH-
HOMY MaTepuaiy;

- pacKpbITHE MPENOoIaBaTeIeM IPUUMH U XapaKTepa Hey1ad, BCTPEYAOIUXCsl IPU
peleHny mpooiem;

- IEMOHCTpalMsl aIbTEPHATUBHBIX MOJIX0/JI0B K PEIICHUIO KOHKPETHOM MPOOIeMbI;

- AHAJIN3 MOJYYEHHBIX PE3YyJIbTAaTOB U OTHICKAHHUE IPAHUL] UX IPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3a/IaHUM JUI CAMOCTOSATEIbHOM PabOThl ¢ 30BITOYHBIMH JAHHBIMU.

6 YueOHO-MeTOUYEeCKOE 0O0ecTiedeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl POBEICHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHne TUCIMIIHHbI
a) OcHoBHas JIUTEpaTypa:



1. OCHOBBI METaJUTYPTHUECKOTO MPOU3BOJICTBA : yueOHHK 171st By30B / B. A. burees, K.
H. Bnosun, B. M. Konokonbies [u ap.]. — 5-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2024.
— 616 c¢. — ISBN 978-5-507-47607-7. — TexkcT : ayeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/397271 (mara oGpamicHus:
26.09.2025). — Peskum mocTyma: A1 aBTOPH3. M0JIb30BaTENEH.

2. MarepuanoBeieHUE 1 TEXHOJOTUSI MAaTepUAIOB : yuebHoe mocobue / o pea. A.U.
bateimea, A.A. CmonskuHa. — Mocksa : UHOPA-M, 2023. — 288 c. — (Briciiee
obpaszoBanue: bakamaspuar). - ISBN 978-5-16-004821-5. - Tekcr : anekTponHbIii. - URL:
https://znanium.com/catalog/product/1877070 (mata oopamenus: 26.09.2025). — Pesxum
JOCTYTA: 110 TOATHCKE.

0) JonosHuTebHAS JJUTEpaATYypA:

0) JononuurensHas auTeparypa:

1. UBnes, C. A. MeTtajurypruueckue TEXHOJIOTUU. MeTamuryprust 4€pHbIX METAJUIOB :
yaeoHoe nocobue / C. A. UBnes, M. I1. KimtoeB. — Mocksa : MUCHUC, 2017. — 45 c. —
ISBN 978-5-906846-57-0. — Tekcrt : a1eKTpoHHBIN // JIaHb : 31eKTPpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/108106 (nara obparenus: 26.09.2025). —
Pexxum noctyna: s aBTOpuU3. M0JIb30BATENEH.

[lepuoanyeckas nevyatb (AKypHAaJIbI):

1. Hay4yHo-TeXHHYECKH U TPOU3BOACTBEHHBIN xypHal «Metamtypr». — URL:
http://www.metallurgizdat.com/index.php

2. HayuHO-TeXHMYECKU, TPOU3BOJACTBEHHBIN U Y4EOHO-METOANUECKUN KypHaII
«ITpousBoactBo mpokaray». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

3. Hayunsrii KypHaI «Yépnsble METAJLIIBIY. -
URL:https://www.rudmet.ru/catalog/journals/5/

4. Journal of Chemical technology and metallurgy (>xypHas XUMHYECKO# TEXHOJIOTUU
u metayutyprun). — URL: https://dl.uctm.edu/journal/web/home

5. Hayunsrii xypHan «Bectauk MI'TY um. I.11. HocoBa». — URL.:
http://vestnik.magtu.ru/

6. Criennanu3upoBaHHbIA HAyYHO-TEXHUYECKUM KypHaI «JIuTeiiHoe mponu3BoaCTBO. —
URL.: http://www.foundrymag.ru/

7. Hayuno-Ttexuudeckuii xypHan «JIutenmuk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988

Wenes, C. A. MeTtamutypruueckue TEXHOJIOTHHA. MeTamnyprust 4€pHbIX METAIIIIOB

B) MeTonnuyeckne yKa3anus:
Metoauueckue yka3aHus IPUBEACHBI B IIPUIIOKEHUN 1.

r) IIporpammuoe obecnieuenne 1 MHTEpHET-pecypcsl:

IIporpammHuoe odecnieuenune

Hanmenosanue o
o Ne norosopa Cpok nieficTBUS TULIEH3UN
MS Office 2007
Professional Ne 135 ot 17.09.2007 OeccpodHo
7Zip cB00OOTHO pacnpocTpansiemoe [10 0eccpovHO
FAR Manager cB00OOTHO pacnpocTpansiemoe [10 0eccpovHO

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

| Ha3Banue kypca Ccbuika



https://e.lanbook.com/book/397271
https://znanium.com/catalog/product/1877070
https://e.lanbook.com/book/108106

DrekTpoHHas 0a3a mepruoIUUecKuX n3ganuii East View

Information Services, OO0 «MBUC» hitps:/dlib.eastview.com/

HarmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HayaHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

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

Poccuiickas 'ocynapcrsennas ounonuoreka. Karamoru
yap /catalogues/

DrexkTpoHHbIe pecypchl oubmmorek MI'TY um. I'.1. https://host.megaprolib.net/M
HocoBa P0109/Web

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyenne TUCHUUIIMHBI (MOIYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecTiedeHHEe TUCIUILINHBI BKITIOYAET:

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE JUCITUTUINHBI BKIIOYALT:

YueOHast ayTUTOpHS Ui IPOBEICHHS 3aHATUH JIEKITMOHHOTO THIIA; yyeOHas
ayTUTOPHS ISl IPOBEACHUSI MPAKTUYECKUX 3aHATUN

TexHuueckue cpefcTBa 00y4deHHUsl, CyXkKallye A IpeICTaBIeHHs yueOHOM
nHpopManuu 60JIbIION ayAUTOPUU: MYJIbTUMENITHBIE CPEJICTBA XPAHEHUS, IEpEeIaun U
npejcTaBieHus yueOHoi nHpopmanuu.

Crneunanu3upoBaHHas MeOEIb.

YueOHast ayTUTOPUS AJIsl TPYIIOBBIX U MHIMBUYaTbHBIX KOHCYIbTALUN, TEKYIETO
KOHTPOJISI POMEKYTOYHOU aTTecTalluu

Kommbrotepnas Texuuka ¢ nakerom MS Offise, ¢ noaxitodenuem k ceti «HTEpHET
Y C JOCTYIIOM B DJIEKTPOHHYIO HH(POPMALMOHHO — 00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.
Creuunanu3upoBaHHasi MeOeb.

[Tomerienue 17151 CAaMOCTOSITENIEHOM pPabOTHI

[Tomemenue s XpaHeHUsI U MPOYUTAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
obopymoBaHus

Mertoauueckoe obecneueHre yueOHOro mpolecca.



IIpuiaoxkenue 1
YuyeOHO-MeTOAuUYEeCKOe o0ecrmedyeHue CaMOCTOATEJIbHONH  PadOThI
o0yuaromuxcs

AynuTopHas caMoOCTOsITeJIbHAsE paboTa oOydarommxcs OCYIIECTBJIAETCS Ha
JIabOpaTOPHBIX 3AHATHAX B BUJIE€ BHITIOJTHEHUS JJa00PAaTOPHBIX pabOT U peleHus 3a/ad,
B KOTOPBIX COYETAIOTCSA DJIEMEHTHl TEOPHUH W MPAKTUKHU CTAJCIIaBHIIBHBIX IPOIECCOB, IIO
33JaHUIO U 110J, KOHTPOJIEM IIpEIojaBaTesis.

BreayiuTopHas camocToATeIbHAsA paboTa 00yJaroImuxcsi OCYIIECTBIISETCA B BUJIE
U3y4eHUs y9eOHOH JIUTepaTyphl IO pas/iesiaM JUCIUILTHHEI.

Ilepeuyennb J1a00PATOPHBIX PA0OT MO AUCHHUILIUHE:

W3ydeHue KouieKuuyu 00pa3oB ChIPbIX MAaTEPHAIIOB U MPOJTYKTOB IOMEHHOMN IUIABKU.
M3yyenne OCHOBHBIX 3aKOHOMEPHOCTEM MPOoLecca arjioMeparuy.

W3ydeHue nuHAMHUKU 00pa30BaHUS ChIPHIX OKATHIIIEH B TapesbuaTOM OKOMKOBATEIIE.
OnpeneneHne BEPTUKAJIBHOTO JABJICHMS CBHIIYYUX MAaTEpPUAIOB B IPUCYTCTBUM I'a30BOIO
noToKa. M3ydyenue ycaoBui noiBUCaHUS IIMXTHI B JOMEHHBIX I1€YaX.

MonenupoBanue 00pa30BaHUs yCaI0UHON PaKOBUHBI B CTaJIbHBIX CIUTKAX

N3yuenune KpucTamuimueckoro CTpOEHUs U MaKpPOCTPYKTYPhI CTANIbHBIX CIIUTKOB

W3yyeHnne KpucTauIM4ecKoro CTpOEHU U MaKpOCTPYKTYPbI HEIIPEPBIBHOIUTBIX 3arOTOBOK
N3yuenue Ha MOJIENN KPUCTAJUIM3ALUU CIIUTKA

NS

NGO

CrpykTypa DOpOMU3BOACTBA UEPHBIX METANIOB M  33Ja4d  METaJUIypruyecKoro
npousBoAcTBa. [IpuMeHeHHMe keme3a W €ro  CIUlaBoB. PasBuTHE  MeETalUTyprudyeckomn
MIPOMBILIUIEHHOCTH. POJIb METAJIJIOB B COBPEMEHHOM MPOMBILIIIEHHOM ITPOU3BOACTBE. ChIphEBbIE
MaTepUalibl JOMEHHOM IUIABKHU U UX MMOJrOTOBKA.

Yerubiii - onpoc. JloMeHHBI Ipouecc. IIpoueccsl B TrOpHE JOMEHHOM TNIEYM.

Pacnipenenenne marepuasioB Ha KOJIOUIHMKE JOMEHHOM mneunm mpu 3arpys3ke. IloBenenue

IPUMECHBIX 3JIEMEHTOB YyI'yHa: BOCCTAHOBJIEHHME MapraHiia, KpemHus, ¢ocdopa, BaHaaus U
tutaHa. YUyryH u ero kadectBo. OOpa3zoBaHHe 4YyryHa. Buabl 4yryHOB, BBIIUIABISIEMBIX B
JOMeHHbIX nevax. [loBenenue cepsl B JOMEHHOH 11aBke. OCHOBHAs peakuus Aecyabdypaluu B
TOpHE NIeYU ¥ BHEJJOMEHHAs JeCyabyparius.

Yerubi  onpoc.  KucnopoaHO-KOHBEPTEPHBIM MPOLECC C BEPXHEM MPOIYBKOM.
YerpoiictBo  kucinopogHoro KouepTepa. llluxrToBele Marepuanbl. TeXHOJIOrHS IIaBKH.
TemoBoii pexuM.  BrlinaBka jgerupoBaHHbIX ctajieil. OTBOA M OYMCTKA KOHBEPTEPHBIX Ia30B,
sKosiorust mponecca. KoHTponp M aBTOMaTH3anus KHCIOPOAHO-KOHBEPTEPHOIO IpoOIecca.
TexHUKO-PKOHOMUYECKHE Toka3aTenu mnporecca. [lepenen docdopucTrix YyI'yHOB B
KOHBEpTepax C BepxHeW mnponayBkoil. KoHBepTrepHble mporeccsl ¢ JOHHOM HIPOIYBKOU
kuciopogoM. KoHBeprepHbie Tmporecchl ¢ KOMOWHUpPOBaHHOHM mpoayBkoil. [ImaBka cramu c
YBEJIMYEHHBIM PAacXo/I0M JIoMa. DHepro3aTpaTsl U cOepekeHue MaTepualloB MPHU MPOU3BOICTBE
CTaJli B KUCJIOPOJIHO-KOHBEPTEPHOM Mporiecce. KauecTBo cTanu u cepTuduKanus NpoIyKIum.

Ycrabiit onpoc. KosmeBas o6paboTka cranu TexHoJOrHuecKue BapHaHThl Iepesaesa Mo
croco0y BHEMEYHOW 00paOOTKH: BUABI KOBIIEBOW 00pabOTKM W HX CymHOCTh. (OOpaboTka
MeTajula  JKUAKUM CHHTETHYeCKHMM ImuiakoM. OOpaboTka MeTalla MHEPTHBIM — Ta3oM.
BakyymupoBaHue xuakoi ctanu. BeeneHne B KUIKUN METAIIT TOPOIIKOOOPA3HBIX MaTEPHUAIIOB.
KomOuHMpoBaHHbIE METO/bI KOBIIEBOM 00paOOTKM MeTaljia ¢ €ro HarpeBOM. ABTOMAaTH3aLUs
IIPOLIECCOB KOBIIEBOM 00pabOTKM cTanu. DHepro3arpartbl M cOepekeHue MaTepuaioB IpU
KOBIIIEBOI 00pabOTKe CTalli pa3TUYHBIMU CIIOCOOAMH.

KontpoubHas padora Ne 1 «Ounenka kauyecTBa ChIpbeBbIX MATEPHATOB)

1. [lo nmpeacraBneHHOMY XUMHUYECKOMY cocTaBy ornepeantsb TUl KPC u oneHuTh ero
Ka4ecTBO MO TPeOOBAaHUAM JIOMEHIIMKaM. J[aTh peKOMeHJalHH.



Fe FeO S P CaO Si0, | Al,O3 | MgO |nmn | KpymHocTs,
MM

62 2,3 0,056 |0,1 2,5 51 14 0,8 0 1-20

Fe FeO S P CaO |SiO, |Al,O; | MgO |mmn | KpymHocTs,
MM

56 10,2 |0,05 |0,1 7,5 2,1 6,4 2,3 0 1-20

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mo.m. KpymHocTs,
MM

62 |23 (005 (02 |122 |251 [0,08 (011 |O 10-20

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mm.m. KpynHocTs,
MM

66 |10,2 (1,22 {005 (122 |251 |008 |011 |O -0,074

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | m.m.m. KpymHocts, MM

51 |12 |03 |0,04 |32 10,5 |53 1,2 4,3 -300

2.  IlpoBepUTh XUMHUYECKHI COCTaB HCXOJHOTO CHIPbS IOMEHHOMW IUIABKH Ha KOPPEKTHOCTb.
OnueHuTs ero kayectBo. Ilpu HEOOXOTUMOCTH cenaTh nepecyer

XUMHUYECKHH cocTas, %

Fe FeO | Mn | S P | caO | SiO, | MgO | AlLO; | TILIL

36,8 314 10,25|051| 0,12 | 221 | 254 0,11 2,24 10,3

Fe FeO |S P CaO SiO; | AlbO; | MgO | m.m.o. KpymnHocTh, MM

51 |12 |03 |0,04 |32 10,5 | 5,3 1,2 4,3 -300

|Fe [FeO [S [P |CaO |[SiO; |Al,Os |[MgO |mmn. | Kpynuocrs,




1.

MM

66 |10,2 (122 [0,05 |122 |251 [0,08 (011 |O -0,074

Fe |FeO |S P CaO SiO; | Al,O3 | MgO | mm.m. KpymHocTb,
MM
62 |23 0,05 | 0,2 1,22 2,51 | 0,08 0,11 0 10-20
Fe FeO S P CaO Si0, | AlO; | MgO | nmm | KpynHOoCTs,
MM
62 2,3 0,06 |0,1 2,5 51 1,4 0,8 0 1-20

TecThbl IO BeIeHUIO MPpOoHECCOB OKYCKOBaHUSA

Bri6epute BapuanT otBera. JKenezopyausiit MuHepan Fe,Os sBiasieTcss MUHEpaJIOM. ..
a) MarHETUTOBBIX PyZ; ©) FeMAaTUTOBBIX; B) CUACPUTOB; T') HET MPABHILHOTO OTBETA

2. Bwibepute BapuanT otBeTa. JKenezopyausiii Mmunepan FesO, siBiisieTcst MUHEpAIoOM. ..

3.

4.

a) MarHETUTOBBIX PyJ; 0) TEMAaTUTOBBIX; B) CUJEPUTOB; T') HET IPABUIIBHOIO OTBETA

Hcnpaepre ommbouyHoe Bbicka3biBaHue. K kauectBy JKPC nOMEHIIMKH TPEIBSABISIOT
CJIeAYIOIIHEe TPeOOBAHUS:
a. coxepxanue xenesa 40-50%;
0. OCHOBHOCTH MCHEC CIUHUIIBL,
B.  COJAEp:KaHHE BPEAHBIX MPUMECEH — B Mpeieiax IeCATHIX MIPOIEHTOB;
I.  KpymnHocTb 25-40 MM
OnpenenuTs OMMOKK B BEICKa3bIBAaHUSX, €CIIM HE00X0AUMO. /laTh 00BsICHEHUS.

a) CopeprkaHue Kelie3a B OKaThIlax OOJIbIIE, YeM B arjioMepare.

b) Topsiuasi HPOYHOCTH OKATHINICH BBIIIE, YEM arJioMepara.

c) XosomHasi MPOYHOCTH OKATHIIICH BBIIIE, YEM arjioMepara.

d) OCHOBHOCTH OKATHIILICH BBIIIIE, YEM arioMepara.

e) CopaepkaHue cepbl B OKaThINIaX BHIIIE, YEM B arjioMepare.

f)  Copmepxanue Gocdopa B oKkaThilIax BhIIIE, YEM B ariioMepare.

g) Ta3ompoHHIIaeMOCTh OKATHIIICH BBIIIIE, YEM arjioMepara
YKa)kuTe HECOOTBETCTBHE, €CIIM OHO MMeeTcs. TexHojormdeckas Lernodka MpOU3BOACTBA
arjjomMepaTta: COCTaBJI€HHE IIUXTHl - JIO3UPOBAaHHWE KOMIIOHEHTOB — IOATOTOBKa
KOMIIOHEHTOB — CMELIMBaHNE — OKOMKOBAHHE — CIIEKAHHUE — OXJIAXKIEHUE — TPOXOYECHHE
VYKaxxuTe HECOOTBETCTBHE, €CIM OHO MMeeTcsl. TexHoJormueckas 1ernovyka MpOU3BOACTBA
OKaTBILIEH: JO3UPOBKA KOMIIOHEHTOB — MOAIOTOBKAa KOMIIOHEHTOB — COCTaBJIEHHUE IIMXTHI —
YBIIQ)KHEHUE - CMEIINBaHHE — OKOMKOBAHHE — COPTUPOBKA MO KPYIHOCTH — OOXKHT.
YKa)kute HECOOTBETCTBUE, €ClIM OHO MMeercs. CIycTs HEKOTOpOE€ BpeMs IOCie Hadana
mpolecca arjoMepanud B CIIEKAeMOM CJIO€ MOXKHO BBIACIUTh HECKOJIBKO 30H,
pacroIOkKEHHBIX CBEPXY BHHU3: NOPEHMS TOIUIMBA — IOAOIPEBAa — FOTOBOTO arjoMepara —
KOHJIEHCAILIUU — CYIIKH — IEPEYBIa)KHEHUS — UCXOJHOM LINXTHI.
Beibepure Bapmant orBeta. Cmnoco® oboramieHus, OCHOBAaHHBIH Ha  pa3IHMuuHU
MOBEPXHOCTHBIX CBOMCTB MUHEPAJIOB, HA3BIBAETCA. . .
a) prmotauust ©) MarHUTHas cenapanus B) TPaBUTALIUS



9. BriOepure OTBeT U3 NMpeIOKEHHBIX BapuaHTOB. Crioco0 oborareHus xxeae3Hol pybl,
OCHOBAHHBINM Ha pa3IMyYUM JIOTHOCTH MUHEPAJIOB — 3TO. ..
a) ¢poranuss 0) MarHUTHAS Cemapanys B) IpaBUTAIUS
10. BeiOepute OTBET U3 MPEIOKEHHBIX BAPHAHTOB. UTO HE BXOAUT B COCTAB XKEJIE3HOU PY/IbI:
a) MUHEpaJbl IMyCcTO moposl; 0) (IrOCH]; B) XKeJe30COAepIKalIie MHUHEPAIbL; T') BpEeIHbIC
IPUMECH; 1) TTOJIE3HBIE IPUMECH
11. BeiGepute OTBET U3 MPEUIOKEHHBIX BapuaHToB. [IpoayKkT oboramienus, B KOTopoM %-Hoe
coJIepKaHue jKkeme3a O0IbIIIe, YeM B UCXOHOU pye?
a) XBOCTBl  0) IPOMIIPOAYKT B) KOHLIEHTPAT
12. Bribepure npaBuiIbHOE BBICKa3bIBaHuE. [IpenMyIIeCTBEHHO OKATHIIIHA TPOU3BOISAT
KHCJIBIMH 110 CJETYIOLIMM IIPUYUHAM:
a. 3To — TpeOOBaHUSI IOMEHIINKOB;
6. no0aBKa OCHOBHOTO (pirroca He MpeayCMOTpEHa TEXHOIOTHeH;
B. J00aBKa OCHOBHOTO (hirroca pa3y00KUBAET OKATHIII,
r. Jo0aBKa OCHOBHOIO (pJIroca yopokaeT OKaThIIIN;
I. J100aBKa OCHOBHOTO (pIIr0ca yXyaIIaeT KaueCTBO OKATHIMICH.
13. Yro nponymeno? Arnodabdprka COCTOUT U3 CIAEAYIOIUX OCHOBHBIX OT/IEIECHUI:

a. noxarorosku JKPC;

0. MOArOTOBKH TOILIMBA;

B. IIOJACOTOBKH M3BECTHSIKA;
I. CMECHUTEILHOE;

. CIeKaTeJbHOoe

14. VYcpenneHue MpOBOAMTCS C LENbIO 00ECTICUSHHSI CIEYIONMX TPeOOBaHUI JOMEHIINKOB
(BpIOCpHUTE TIPABUIIBHBIN OTBET, €CIIM OH UMEETCS):
HYXXHOE CO/ICp)KaHue Kee3a;
HY>XHasi OCHOBHOCTb;
HY)KHasi KPYITHOCTb;
HYXXHOE COJICpP)KaHUE BPEIHBIX IPUMECEH;
HYXXHOE KoJie0aHHe XMMHYECKOTO COCTaBa;
HY>KHasi BOCCTAHOBUMOCTD
15. JobaBka (roca mpH COCTaBIEHWU arjJOMEpPAllMOHHON IIMXTHI MPOBOIAUTCS C IEIBIO
o0ecreyeHns ciaeyromux TpeOoBaHUH JOMEHIIUKOB (BbIOEpUTE MPaBUIbHBIA OTBET, €CIU
OH MMEETCH):
HYXXHOE COZIep)KaHue JKee3a;
HY)XHast OCHOBHOCTb;
HY>KHasi KPYITHOCTb;
HYXXHOE CO/Iep)KaHue BPEIHBIX IPUMECEH;
HYXKHOE KoJleOaHHEe XUMHUYECKOTO COCTaBa;
HY>XHast BOCCTAaHOBHMOCTb.
16. KaKoe TEXHOJIOTHYECKOE 3B€HO OTCYTCTBYET IPH MTPOU3BO/ICTBE ChIPHIX OKATHILIEH B
TapeIbuaTOM OKOMKOBATENE U TIOYEMY:

oR D E O

O IFE O

a. JI03MPOBKa KOMIIOHEHTOB;
0. IOAroTOBKAa KOMIIOHEHTOB;
B. COCTaBJICHUE IIUXTHI;

I. yBIIQXHCHWHE,

JI. CMEIINBaHUE,

€. OKOMKOBaHHE

K.

COpPTUPOBKA M0 KPYITHOCTHU
17. OOGorameHne TPOBOIUTCS C IENbI0 00ECIIEYCHUS CIEAYIOMNX TPeOOBaHUN JTOMEHITUKOB
(BBIOEpUTE TIPABUIBHBIN OTBET, €CITH OH UMEETCS):
a. HYXHOE COJIep)KaHUe Kele3a;
0. HyXHas OCHOBHOCTB;
B. HYXXHas KPYIHOCTB;



I. HYXHOE€ COJEp)KaHHE BPEIHbIX MPUMECEH;

I. HYXHOE KoJiebaHHe XMMHUYECKOT0 COCTaBa;

€. Hy)XHas BOCCTAaHOBUMOCTh

18. UcnpaBbTe BbICKa3bIBaHUS, €CITU HEOOXOAUMO:
1)  CopnepskaHue *xeJie3a B OKaThIIIax OO0JIbIIE, YeM B arjioMepare.
2) Topstuasi MPOYHOCTH OKATHIIIEH BBIIIE, YEM arioMepara.
3) XousoxHas MPOYHOCThH OKATHIIICH BBIIIE, YEM arjoMepara.
4)  OCHOBHOCTb OKAThIIIICH BBIIIIE, YEM arjioMepaTa.
5) CopeprxkaHue cepbl B OKaTHIIIAX BHIIIE, YEM B arjioMepare.
6) Conepxanue Gpochopa B OKaThINIAX BHIIIEC, YEM B arioMepaTe.
7) T'a30mpoOHMIIAEMOCTh OKATBIIICH BBIIIIE, YEM arjioMepara
19. HcmpaBuTh BeICKa3bIBaHUsI, €CIIM HEOOXOAUMO. [laTh MOsSICHEHNE KaXKIOMY ITYHKTY.

a. B cocraB muxThI 1715 TPOU3BOACTBA OKATHINIEH HE BXOJUT KOKC.

0. 3axurareiabHbId TOPH arjOMAallMHBl MpEAHA3HAUEH JUIS PACIUIABICHUS LIMXThI Ha
CIIEKATEJIbHBIX TEJIEHKKAX.

B. JKenesnas pyna- 3TO MmoJjie3HOE UCKOIaeMoe, B KOTOPOM coAepkHuTcs xkene3a 6omuee 30%

r. [Ilpomecc oOpa3oBaHusi arjoMmepara Ha CHEKATEIbHBIX TEJIEKKAX arJIOMalluHbI
OCYIIIECTBIISIETCS 3a CUET MPOCACHIBAHUS BO3yXa Yepe3 CIOW ropsIiei MUuXThl CBEPXY
BHU3

.  XBOCTBI — 3TO IPOIYKT I'POXOUYEHUS HETOIHBIN IO KPYITHOCTH.

e. C Touku 3peHust JOMEHHOIO MPOLIecca BHIMOIHEE UCIIOIb30BaTh TOPSAYUil armoMmepar

KonrpoubHnas padora Ne2 «IIpou3BOACTBO YepPHBIX METANJIOBY»

BAPHUAHT 1

HHCTPYKLMUS: BHuMaTenbHO mpouuTaiite yTBepxkaeHus. Ecinu Bbl cormacHel ¢
YTBEPXKJI€HHEM (OHO BEPHO IMOJHOCTHIO) B OTBET MHIIEM CIIOBO «BEPHO», €CIU YTBEPKICHUE

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

I[OHOJ'IHI/ITGJ'II)HaSI OII€HKa CTaBUTCAd 3a TO, €CJIU Ber B otrBerax JOIIOJTHUTECIIbHO

O0OBSCHHUIIH Mmo4YeMy JaHHOC YTBCPIKIACHUC «KHCBCPHO.

1. /ToMeHHBII MPOLECC MO XapaKTepy NPOTEKAIOINX PEAKIUH ABISECTCA OKUCINTEIbHBIM
2. OCHOBHBIM IIPOJAYKTOM IIPOU3BOJICTBA CTAJIH SIBISIETCS YYT'yH.
3. OCHOBHBIM NPOAYKTOM JOMEHHOM IUIaBKH SIBJISIETCS LIUIAK.

4. YyryH- criaB ene3a ¢ yriepoaoM U APYrUMH XMMUYECKHMH 3JIEMEHTaMHU, I7Ie yriiepoaa

coxepxutcs 6omee 2,14%.

YCTAHOBUTE COOTBETCBHE:



TepmuH (MOHSATHE)

Onpenesienne

—

. Uyryn

2. nax
3. Cranp

4. Packucienme

w

. JlerupoBaHue

6. llluxTa

~

. Jlerupyromuii 351eMEHT

8. Boccranosienue

1. ITpouecc BBOJIa B METAILI 3JIEMEHTOB C
LEeJIbI0 TIOyYeHHs TpeOYEMBIX CBOMCTB

2. CnnaB Fe ¢ C 1 1pyruMu XuM. 2JICMEHTAMH,
rje yrieponaa coaepxkurcs ooiee 2,14%

3. HaGop uCcX0aHBIX MaTepHAaoB

4. IIpomecc OTHATHUS KUCIOPOJia OT OKCHIOB
METaJUIOB.

5. Bpennas npumecs, NpUAArOLIas METaJTy
KPaCHOJIOMKOCTb.

6. IIpouecc oTaeneHus Keae30coAepKaIIuX
MHHEPAJIOB OT ITyCTOU ITOPOJIBI.

7. KoMIIOHEHT JOMEHHOM IITUXTHI,
HCMOJIb3YEMBIN B KAYECTBE TOILIMBA.

8. Ilponecc yaaneHus U3 *KUAKOTO MeTaa
PAcTBOPUBIIIETOCS KHCIOPOIA.

9. DneMeHTHI , BBOJMMBIE B JKUJIKHH METalI C
LEIbI0 TIOTy4YeHHs TPEOYEMBIX CBOMCTB.

10. TIpoyKT JOMEHHOI MJIaBKU C BBICOKUM
coJIepKaHUEM >Kelie3a.

11. CruiaB He BOCCTAaHOBHUBIIINXCS OKCUIIOB.

12. Cnnas Fe ¢ C u apyrumu xum.
3JIEMEHTaMH, IJIe YTIepPOa COAECPIKUTCS MEHee
2,14%

3. HauepTute npoduib 1oMmennoi neuu. [loanumure ero 3jaeMeHThl. (OleHUBaeTCA

otaeabH0)BAPUAHT 2

HHCTPYKILMUS: BHHMaTenbHO mpounTaiite yrBepxkacHUsA. Ecnu Bbl cormacHbel ¢

YTBCPIKACHUCM (OHO BCpPHO HOJ'IHOCTBIO) B OTBCT IMHUIICM CJIOBO «BCPHO», C€CJIM YTBCPKIACHUC

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

I[OHOJ]HI/ITC.HBHS.SI OI€HKa CTaBUTCA 3a TO, CCIIU Bel B oTBeTax OMOJIHHUTEIBHO

OOBSCHUIIN [TOYEMY TAHHOE YTBEPKACHUE «HEBEPHO.




Kaxxnprii BepHbIii OTBET oneHuBaeTrcs B 1 Oamr. MakcumansHO MOXHO Habpath — 12

OaJLIoB.

Kputepun onenku: «5» - 11-12 6amnoB; «4» - 9-10 6amm0B; «3» - 6-8 6a/10B.

1. Cranb- ciiaB keje3a Yrji€epoaoM U ApYIruMru XUMHUYCCKUMU 3JIEMCHTAMHU, I'’/IC yIJI€poaa

coaepxxutcs Mmenee 2,14%.

2. lllnak- OCHOBHOM IIMXTOBBIM MaTE€pUaj MPOIECCOB MPOU3BOIACTBA CTAJIHU.

3. Kokc -aBisgeTcss OCHOBHEIM KeEJIEC30CcoacCpKallluM KOMIIOHCHTOM I[OMGHHOﬁ IINXTHI.

4. Cranb 1osy4yaroT U3 4YyryHa IyTeM IPOJYyBKH €ro BO3yXOM.

YCTAHOBUTE COOTBETCBHE:

TepMuH (MoHsATHE)

Onpenesienne

1. BoccranoBienue

2. lmak

3. Packucienue

4. Crainp

|9,

. Jlerupyroniuii 3J€MEHT

6. llluxTa

~

. JlerupoBanue

o0

. Uyryn

1. IIpouecc BBOAA B METAILI DJIEMEHTOB C
LEJIBIO [TOJTyYEeHUs TpeOyeMbIX CBOMCTB

2. CmiaB Fe ¢ C u 1pyrumMu XuM. 3JIEMEHTaMH,
rze yriaepoaa cogepxurcs oonee 2,14%

3. Habop ucxoHbIX MaTepUaioB

4. Tlporecc OTHATHUS KUCIOPOJIa OT OKCHJIOB
METAJIOB.

5. IIpouecc oTaeneHns KeIe30CoAepKaLUX
MHHEPAJIOB OT ITYCTOU ITOPOJIBI.

6. Bpennast mpumMecs, npuaaroiias MeTaury
KPacCHOJIOMKOCTb.

7. Ilpouecc ynaneHus U3 )KUAKOI0 METaa
PacTBOPUBLIETOCS KHCIOPOIaA.

8. KoMnoHeHT JOMEHHOM IINXTHI,
WCIIOb3YEMBIN B KAYECTBE TOIUIMBA.

9. DIIeMEHTHI , BBOOUMEIC B JKMIKAM METalll C
LEJIBIO MMOJIYYCHUA Tpe6yeMLIX CBOICTB.

10. IIpoayKT TOMEHHOM MIABKHU C BEICOKHM
COJIEp/KaHUEM JKEJE3a.

11. Crnas Fe ¢ C u gpyrumu Xum.




3JIEMEHTaMHU, T]Ie YTIEPO/ia CONCPKUTCS MEHEe
2,14%.

12. CiuiaB He BOCCTAaHOBHUBIIINXCSI OKCUIIOB.

3. HauepTure npodpub nomennoi neun. [lognummre ero 3jneMeHTbl. (OLEHUBAETCS

0T/€eJIbHO)




Ipuiioxkenue 2

OueHo4HbIE CpeACcTBA 1JIsl IPOBeAeHUs POMEKYTOUHOH aTTecTalluu

a) Ilnanupyemoie pe3yiomamol 00y4eHUs U OYeHOUHbIE CPEOCMEa 01 NPOBEOCHUS
NPOMENCYMOYHOU ammecmauuu:

Crpykryp
HBIN

3JI€MEHT
KOMIIETECH
AU

[Inanupyemble
PE3yNbTaThI
oOy4eHus

O1eHOYHEIE cpe€acTBa

[1K-1: CriocobeH opraHu30BBIBaTh MEPOIIPUATHS 110 MPOBEICHHUIO UCIIBITAHUNA U KOHTPOJIIO
KAa4eCcTBa HA BCEX CTAAUAX MPOU3BOACTBEHHOTO MPOLECCa

[K-1.1

AHanuzupyer
COCTOSTHUE
KauecTBa Ha
MIPOU3BOJICTBE

[lepeueHb TEOPETUUYECKUX BOIIPOCOB K 3a4ETY:
- Pouib yepHBIX MeTaIIOB B chepe demoBeueckoi
JeSITeTbHOCTH
— Yro Takoe yyryH?
— OO61as cxema Mpor3BOJICTBA YEPHBIX METAJUIOB.
— OcHOBHOE pa3Inyue YyryHa u ctanu?
- Yro Takoe cranb?
- Kakwue cranemnnaBuiibHbBIE arperaTbl MOTYT HCITOJb-
30BaThCA IS BBIIIJIABKU CTAJIN?
— [TapameTpbl KOHTPOJISI Ka4eCTBa IIPU MPOU3BOJICTBE
YEepHBIX METAIIJIOB.
- [TapameTpsl KadecTBa HCXOIHOTO CHIPHS IS KaxkK-
JI0ro Tepezerna.
- Ha3zoBuTe mUXTOBBIE MaTepHabl, KOTOPBIE HC-
MOJIB3YIOTCS TIPY BBITIJIABKE CTAIN B KUCIIOPOJIHOM KOHBEpTEpE.
Kakue xauecTBEeHHbIE TapaMeTpbl IIMXThl HEOOXOIUMO OLIEHU-
BaTh?
- Ha3zoBute muXTOBBIE MaT€pHaIbl, KOTOPBIE HC-
HOJIB3YIOTCS IPU POM3BOJCTBE AMIOMUHUSA, MeH, HUuKems. Ka-
KH€ Ka4eCTBEHHBIE MTapaMeTphl IIMXTHl HEOOXOIMMO OIEHHBATH?
- Kakue arperatsl HCIIONIB3YIOT IIPU IPOU3BOJICTBE
[[BETHBIX METAIIJIOB?
- B 4eM OCHOBHBIE OTIIUYHS METAJUTYPTHH YEPHBIX U
[IBETHBIX METAJJIOB?
- CriocoOb! MOATOTOBKY Pyl K IOMEHHOM IJIaBKe.
Ha3nauenue u xapakTepHCTHKa CIIOCOOOB OKYCKOBAHHS Kele30-
pyAHBIX MaTepHraiioB. Kakue kauecTBEHHbBIE MapaMeTpbl He00X0-
JIMMO OLIEHUBATh?
- CyImHOCTh arioMepaoHHOT0 TpoIiecca.
- O06opynoBaHue A5 IPOU3BOJCTBA OKYCKOBAaHHOTO
CBIPBS
— OGopynoBanue a1 MPOU3BOACTBA uyryHa. [lapa-
METpBI Ka4eCTBa.
- Ob6opynoBanue a5 npousBojcTBa ctaiu. [lapa-
METphI Ka4eCTBa.




Crpykryp
HBIN

DJIEMEHT
KOMIIETEH
AU

[Inanupyemele
pe3yJIbTaThl
oOyueHus

OneHouHble CpeaCcTBa

O6opynoBanue i pa3nuBKH yyryHa. [lapamerpsl

KadcCTBa.

OO011ee ycTpoCTBO U COCTaB KOMILIEKCA JIOMEHHON

eyu.

Hapucyiite cxemy npoduiis KHCIOPOIHOTO KOH-

BepTepa

— BrinosHuTH

[lepeuncnure ocHOBHBIE pazHoBHAHOCTH MHJI3.
Ilpakmuueckue 3a0anusn:
[To npencraBieHHOMY XUMHYECKOMY COCTaBY ONEPEAUThH THIT
JKPC u onieHUTH €ro KauecTBO 1O TPEOOBAHUSAM JIOMEHIIIUKAM.
Jatp pexomeHaanuu.

F|Fe |S P |Ca |Si |Al, |[Mg |mmo
e |O 0] 0O, | O3 (0] I

Kpynnoc

Th, MM

6123000, {2551 14 |08 |0
2 5 |1

1-20

Fe | S P |Ca |Si |Al, Mg |mmo
e |O 0] O, | O3 0] I

Kpynnoc
Th, MM

5110, 00 (0, [75(21 |64 |23 |0
612 |5 |1

1-20

OnpenenuTs TUMBI QIIFOCOB IO MPECTABICHHBIM 00pa3am
O1eHUTh COCTaB U KA4eCTBO IIJIaKa 110 MpeACTaBICHHBIM
oOpasmam.

OmnpenenuTs TUIBI KEIE3HBIX Py O MPEICTaBICHHBIM
oOpa3ziam.

OLIEHKY KayecTBa JKEJIE3HOU
YcTaHOBUTH MHUHEPATIOTHIECKU I THI
ITepecuntats coctaB Ha 100 %.

j221158
PyA.

Fe |FeO | M P S SiO | Al, | Ca | Mg
n 2 O; | O O .

34,2

438 111 0,0 | 0,03 688|259 |29 |892

0 6 6 |3 |4 6 1

50.4 01|00
0o |o50|2 |7 |8 |0 0

0,01 |13.6 {290 |04 |0.11

0,50

[1K-1.2

Opranuzyer u

MIPOBOJIAT
UCIIBITaHUS

NPOAYKIIUH Ha

Hepeueub meopemudecCKux 60npocos K zavemy:

Oxapakrepu3oBaTb XMMHUYECKUH COCTAaB JXKEJIE3HBIX PYA.
Onucars MeToauKy nposeneHus ucnsitanus KPC.




Crpykryp
HBIN

DJIEMEHT
KOMIIETEH
AU

[Inanupyemele
pe3yJIbTaThl
oOyueHus

OneHouHble CpeaCcTBa

BCCX craausiax
IIpOU3BOJACTBCH
HOTO IIponecca

OO0o03Ha4uTh TpeOOBaHUS K KayeCcTBY JKENE3HBIX pyd |
HE00XO0AUMOCTh TIOJATOTOBKHM MX K JIOMEHHOM IUIaBKeE;
Knaccudunuponars THIIBI KEJIe3HBIX pya
pyznoo0OpasyroleMy MHHEpaIy.
Onucare TEXHOJOTHYECKUI MPOLIECC MPOU3BOJCTBA YYT'yHa,
ykazaTb kputepuu 3¢ dextuBHOCTH. OnHcaTe METOIUKY
IPOBEJCHUS UCTIBITAaHUS HPOTYKIUH JIOMEHHOT'O
IIPOM3BOJICTBA.
Omnucarh TEXHOJOTMYECKUH MPOIECC MPOU3BOJCTBA CTAJIH,
yka3aTb Kputepuu 3pdextuBHOCTH. Ormnucarb METOAUKY
NPOBEICHUSI HUCHBITAHUSA MPOJAYKIUU CTaJCIUIABUIBHOTO
IPOM3BO/ICTBA.
Onucars  TEXHOJOTMYECKHH  MpOIecC  MPOHM3BOJCTBA
arjaomMepara, ykasath kputepuu 3¢pdexruBHOCTH. Omnmcarh
METOJTUKY HPOBEICHUS VICTIBITAHHS POYKIIUH
arJIOMEparMOHHOTO MTPOM3BOJICTBA.
Ilpakmuueckue 3a0anusn:
[TpoBecTH UCTIBITAHUS CHIPBIX OKATHIIIEH HAa IPOYHOCTH,
000CHOBAThH CTaJIUU UCIIBITAHUH.
[TpoBecTu uctbITaHMs arjaoMepara Ha IPOYHOCTh, 0OOCHOBATh
CTaJIMM VCTIBITAaHUH.

10

IK-1.3

Opranuszyer wu
MIPOBOJIUT

KOHTPOJIb

KauecTBa  Ha
BCEX  CTamusiX
MIPOU3BOJICTBEH
HOTO MpoIiece

Hepeueub meopemudecCKux 60npocos K zauemy:

Oxapakrepu3oBaTb XMMHYECKHUH COCTAaB JXKEJIE3HBIX PYA.
Opranu3zanus KoHTpouIsd kauecTsa npu oueHke JKPC.
O603HaunTh TpeOOBaHUS K KAdyeCTBY JKEJIE3HBIX pyd H
HE00XO0IMMOCTD MOATOTOBKU UX K JIOMEHHOM IIaBKE;
Onucarb  TEXHOJIOTMYECKHMH  NIPOLECC  MPOU3BOICTBA
arnoMmeparta. Onmcarb METOAUKY OpraHM3alMM KOHTPOJIS
KauecTBa MpU MPOU3BOJICTBE arjioMepara;

OnucaTth TEXHOJIOTMYECKUI MTPOLIECC IIPOM3BOJCTBA YyTyHa.
Onucate METONMKY OpraHU3allMd KOHTPOJIA KadecTBa IIPH
IIPOM3BOJICTBE UyTyHA.

Onucath TEXHOJOTMYECKUM IPOLECC NMPOU3BOJACTBA CTAIH.
Onucate METONMKY OpraHU3allMd KOHTPOJIA KadecTBa IIPH
IIPOU3BOJICTBE CTAJIH.

Onucath  TEXHOJOTMUYECKHMH  MPOLIECC  HENPEPHIBHOU
pa3iauBKy cTayid. OnucaTh METOAUKY OpraHU3aI[Mi KOHTPOJIS
KauyecTBa MPU HEMPEPHIBHON pa3IMBKe CTaIH.

Ilpakmuueckue 3a0anus:

[IpoBectn  opraHu3anuil0 U KOHTPOJb
HENPEPBIBHOIUTON 3arOTOBKHU.

[IpoBecTu opranu3anuio U KOHTPOJIb KauecTBa arjiomepara
ITpoBecTn opraHu3anKiO U KOHTPOJIb Ka4eCTBA OKATHIIIECH.

KadeCTBa

0) Ilopsanok mnpoBeneHHsl NMPOMEKYTOYHOH ATTECTAMHM, INMOKA3ATEJM W KPHUTEPHH
OlLleHUBAHUSA:



[Ipomexyrounass  arrectauus 1o  guciumimHe «OCHOBBI  MeTAIypru4ecKoro
NPOU3B/ICTBA) BKIIOYAET TEOPETUYECKUE BOMPOCHI, TTO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS
0o0y4arouMucs 3HaHUH, U TMPaKTUYECKUE 3aJaHUsl, BBIBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCA B (hopMe 3aueTa.

3aueT Mo JaHHOM AMCUUIUIMHE MPOBOJIUTCS B YCTHOM (hOopMe MO MpeACTaBICHHBIM K 3a4eTy
BOIIpOCaM.

Kpurepum ouenku:

Ha OLEHKY <«3a4YTeHo» — OOyYaroIIuics TOKa3bIBaeT YPOBEHb CHOPMHPOBAHHOCTH
KOMIIETEHIIM HE HIKE IOpOroBOr0O, T.€. 3HAET TEXHOJIOIMYECKYIO I10CIEeJ0BATEIbHOCTD
IPOM3BOJICTBA YEPHBIX METAJUIOB, CTaJUM IPOU3BOJCTBA; 3HAET KPUTEPUHM OLICHKU KadyecTBa
CXO/IHOTO U BXOJIHOT'O IIPOAYKTA, YMEET OPraHU30BbIBATh OLIEHKY M KOHTPOJIb KauecTBA ChIPbs U
HPOAYKIMH HA KaKJOM 3Talle POU3BOJICTBA YEPHBIX METAILIOB.

— Ha OLICHKY «H€ 3a4YTEHO0» — pE3yiibTaT O6y‘IeHI/I$I HC JOCTUTHYT, 06y11aI01111/n71051 HC 3HaACT
TCXHOJIOTUYCCKYIO IIOCJICAOBATCIIBHOCTL IMPOU3BOACTBA YCPHBIX MCTAJJIOB, INYTACT CTaAUU
IMMPOU3BOACTBA; HC 3HACT KPUTCPUHN OLICHKHU KAa4YECTBA CXOAHOI'O U BXOAHOI'O IIPOAYKTA, HC YMCCT
OpTraHHU30BbIBATH OLCHKY M KOHTPOJIb Ka4dY€CTBa CbIPpbSA W IMPOAYKIMHW Ha KaXIOM 3Talc
IMPONU3BOACTBA YCPHBIX MCTAJLJIOB.



