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Pabo4as nporpaMMa coCTaB/IeHa Ha OCHOBE tpeGosanuit @I'OC BO no HanpasneHHIo nearo-
Topky 22.03.02 Metannypris, yTBCpRKICHHOTO MPHKAIOM Nel427 ot 04.12.2013 1.

PaGoyas MporpaMmMa paceMOTPeHa H 02100peRa Ha suceiaii xaeaphl TeXHOIOTHE MeTal-
nypruw u aureiinbix npoueccos 10 okts6ps 2016 .. npotokoa Ne 2.

3ap. knenpoil | —=¥* = | 1.H. Brosun /

PaGouas nporpamma onobpena MCTOAHHCCKON KOMHCCHEH HHCTHTY T METALTYPIHH,
MAUTHHOCTPOCHAA H MaTepranoodpatoTky «20» okTsGpa 2016 r. (npoTokon Ne 2)
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JIucT perncTpanuu H3MeHeHHH U JOI0/IHeHHI

No Pazpen PITJ] Kpatkoe conepxanue Jara, Ne IToxmucs 3aB.
/i (MomyIist) H3MeHEHHs!/ TOTIOTHEHUS TIPOTOKOJIA xadenpoit
3acelaHusg
Kadenpsl
1 8 KoppekTposka crucka Nel ot N
JIHLEH3HOHHOr0 00eCTIeYeH A 31.08.2017 ‘ /
— il
2 3,4,6,7 KoppektupoBka padoueit Nel ot N
TIPOrpaMMbI 31.08.2017 /
M
3 8 KoppekTuposka crmcka Nel ot N
JIHLEH3HOHHOTr0 00eCIIeYeH A 04.09.2018 ‘ /
> i 1
4 8 KoppekTupoBka crmcka Nel ot N
THTEPaTypHI 04.09.2018 /
o 0
5 8 KoppekTpoBka crmcka NoS ot N
JTHIIEH3HOHHOTO 00eCIIeUeHH 31.10.2018 | /
(;ic 1
6 3,4,6,7 Koppextuposka padoueit )
TIPOrpaMMbI Nel ot )
04.09.2019 e
7 8 AKTyanu3anus yde6Ho- Nel ot
METOAHYECKOTO H 31.08.2020
HHGOPMAITHOHHOT O —

o0ecIieyeH sl JUCIIHITIHHBI




1 Heau ocBoOeHMs AUCHUNIIMHBI (MOIYJISA)

Henasamu ocBoeHust IMCHUNIUHBI «OCHOBBI METaJNTypruuecKoro Mpou3BOACTBA» SB-
JSFOTCS: TproOpeTeHne 00yJYaroIUMHUCs 3HAHUN TEOPETUYECKUX OCHOB M IMPUHIUIIOB IpakK-
TUYECKOW peanu3aliii COBPEMEHHBIX CIIOCOOOB MPOU3BOICTBA YEPHBIX U IIBETHBIX METAJIIOB,
a TaKXe Pa3BUTHE Yy CTYIACHTOB JIMYHOCTHBIX Ka4ecTB M (OpMHUpOBaHUE 0OIIETpodeccro-
HaJBbHOW M MPOECCHOHATBPHOW KOMIETEHIIMH B cOOTBeTCTBUU ¢ TpeboBanusmu ®I'OC BO
10 HaIlpaBJIEHUIO MoAroToBkH 22.03.02 MeTamyprus.

2 MecTo JTUCUMILIIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
NMOAr0TOBKH OaKajiaBpa

JuctumimHa «OCHOBBI METAJTYPTUYECKOT0 IPOU3BOJCTBA» BXOAMUT B 0A30BYIO YacTh
6s0ka 1 0O6pazoBaTeabHOI MPOrpaMMBbl.

Jnis u3ydeHust QUCIUTUTMHBL HeOOXOIUMBI 3HaHUS (YMEHHsI, BIIQJCHUs), CPOPMHUPOBAH-
HbI€ B pe3yJibTaTe U3yuyeHus: PU3NKH, XMMUU U MaTEMAaTUKH.

3HaHus (YyMEHUs, BIaJIeHUs), IOJIyYEHHbIE NIPU U3YYEHUHU JaHHOW TUCIUIUIMHBI OyayT
HEO0XO0AUMBI JJIsl MPOXOKACHUS NPEAIUIUIOMHOM PAKTUKK U AJIsl IOATOTOBKU MaTepHUajoB K
3amure BKP.

3 Komnerenuuu obOyuyawmerocsi, (opmupyemMbie B pe3yJbTare OCBOCHHS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHUs

B pesynbrare ocBoeHMsI TUCHUIUIMHBI «OCHOBBI METAJUTYPrUYECKOTO MPOU3BOJICTBA
00yyaromuics 10JKeH 001aJaTh CIEYIOUMMHA KOMIETEHIMSMMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs
KOMIIETEHIINH

OIIK-2 - rOTOBHOCTHIO KPUTHYECKH OCMBICIUBATH HAKOIJIEHHBII ONBIT, N3MEHATH NPHU
He00X0AMMOCTH PO UL CBOEH NPOo¢ecCHOHATBHOM 1esiTeTbHOCTH

3HaThb OCHOBHBIE XapaKTEPUCTHKU IMPOJYKTOB UEPHOM M LIBETHON METAJITYypPTHH:
YyryHa, CTalu, eppocIiaBoB, aIFOMUHMSI, ME/IU, HUKEJIS; MECTO MTPOU3BOI-
CTBA YEPHBIX METAIJIOB B c(epe YeTOBEUECKON AeATeNbHOCTH; TPpeOOBaHUS K
npoeccnoHaIbHOM eATEIbHOCTH paOOTHUKOB YEPHOU METaJITypruu

YMmeTh OnenuBaTh PU3NKO-MEXaHUYECKUE CBOWCTBA MAaTepUaioB U MPOAYKTOB Me-
TaJUTyprHYECKOr0 MPOU3BOJICTBA; paboTaTh ¢ MHPOPMALMEH O Mporeccax u
arperarax IpoU3BOJICTBA; KPUTHUYECKH OCMBICIIUBATH COCTOSIHUE U MYTH Pa3-
BUTHUA METAJJTYPru4€CKOIro rnpon3BOJACTBA

Bnanets OCHOBHBIMH METOJAMH aHaJIN3a HAYYHOU JIUTEpaTyphl B 00JIACTH MeETall-
JTyPrUYECKOTO MPOU3BOJICTBA; MPO(ECCHOHAIBHBIM S36IKOM B 00JIACTH TEO-
pUH METAJUTYPrUYECKHX MPOLIECCOB

OIIK-3 - cnoco0HOCTHI0 0CO3HABATH COLHAJIBLHYI0 3HAYUMOCTD CBOeil Oyayuieii mpodec-
CUM

3HaTh Ponp MeTanmypruu B pa3BUTHM OOLIECTBa U 3KOHOMHKHU CTpPaHbl, pErMoHa U
ropoaa. COBpEeMEHHOE COCTOSHUE METAJUTyprudeckor otpaciu. [IpoGiiembl
U IEPCIEKTUBBI Pa3BUTHUS METAJUIYpruy ropoja, perruoHa, CTpaHbl U 3apy-
OEXbsl.

YMers Oco3HaBaTh COIMAIBHYIO 3HAYUMOCTH Mpodeccuu Metamrypra. Beiaensars
cBOE TOJIOKEHHUE cpenu Ipyrux npodeccuit. M3menars npoduis cBoe pa-
00THI B mIporiecce MpodeCCHOHATBHON AESITENLHOCTH.




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00yUeHHS

Bnanets

WNudopmanueit o ChIpbEeBbIX U TEXHUYECKUX 0a3aX METaJIypruueckoro mpo-
n3BojCTBA. HaBblkaMu MoMcCKa HAayyHOW M TEXHUYECKOH MH(POpPMALUU IO
HaIPAaBJICHUIO «MeTamryprus».

IIK-10 - cnoco0HOCTHI0 OCYIECTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIeCcChl
B METAJIYPrUM U MATEepuaao00padoTke

3HaTh

OcHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZNKO-XUMHUECKUX U TETIOBBIX
MPOLIECCOB; OCOOEHHOCTH KOHCTPYKIIMHU arperaToB, CPEACTBA KOHTPOJIS U
yIIpaBJICHUS] METALTYPTUYECKUM IPOU3BOJICTBOM

YMeTs

XapaKTepI/ISOBaTI) TEXHOJIOTMYECKHUE ITPOLECCHI B METAJLIIYPTHH, BBI6I/IpaTB
YHOpaBJIAgArOmue BO3H€ﬁCTBHﬂ; KOPPECKTUPOBATH TCXHOJIOTMYCCKHUEC MAPaAMCTPhbI

Brnaners

HaBbIkamu pacueTa napamMeTpoB TEXHOJOTHYECKOro Ipouecca; HH(opma-
LIUEH 0 COBPEMEHHBIX METAJUTYPIrHUECKUX TEXHOJIOTHSIX U CII0c00ax KOppekK-
TUPOBKHU TEXHOJOTMYECKUX MTAPAMETPOB




4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 5 3a4eTHBIX eauHull, 180 yacos:

KOHTaKkTHas padora — 25,8 akaj. 4acoB:

aynuTopHas — 22 akaj. Yacos, B TOM 4uciie 4 yaca B UHTEPaKUBHOU (popme;

camocrosiTenpHas padora — 1455 akan. vaca,

KOHTPOJIb — 8,7 yaca

Bunsr yueOHOH

paboThI, BKITIOYAs

CaMOCTOATCIIb-

g |HyIO paboTy CTyICHTOB H DOpMBI TEKYILETO U
> - . [IPOMEKYTOUYHOTO Kona u ctpykTypHbIi
Pasnen / tema i ™ yﬂoeMKOCF’ (B ua Bug camocroAaTeIbHOMU P Y A PYKTYP
cax) KOHTPOJIA yCIIEBac- | 3JICMCHT KOMIICTCHIUA
TVCLATUTAHBI . paboThI
™ X MOCTH
S ) E oo
=~ S = QO H
= S o O
2 . B =t}
IR
=]
Bsenenue. [Ipumenenue xenesa u ero cruia- N3ydenue yueOHOM, Hay4yHOU U OITK-2
BOB. Pa3BuTre MeTaulypruuecKou poMBIIi- 3 |02 CIIPAaBOYHOM JIUTEPATYPHI 110 TEME OIIK 3_ 3YB,
-3—3yB
JIEHHOCTH. P0OJIb METaII0B B COBPEMEHHOM ' JUCHUIUIMHBL. PaboTa ¢ 3nexkTpoH- K-10 3YB,
IIPOMBIILTIEHHOM IIPOU3BOJICTBE. HBIMU OUOJIMOTEKaMHU. —3yB
Mopnyas 1. [Ipon3BoaCcTBO YyryHa B 10- N3yuenue }:‘166HOI/I, Hay4HOU U TIpoMesKyTOuHb OTIK-2- 3y8,
MEHHBIX Ieyax CIIPaBOYHOM JIMTEPATYPHI 110 TEME
3| 3| aamt | 72 [P Patyp 3auer OITK-3- 3ys,
JUCLUUIUIMHBL PaboTa ¢ 31eKTpoH- MTK-10— 3vE
HbIMH OMOJIMOTEKaMHU. Y
Temal. CelppeBble MaTepualbl JTOMEHHON Wzyuenune yueOHOHN, Hay4YHOH U OTTK-2- 3y8
IIJJAaBKU M MX MTOATOTOBKA CIIPaBOYHOM JIMTEPATYPHI 11O TEME ’
A 3| 1| 2/4m | 28 (P patyp OITK-3- 3yB,
JTUCHUIUIMHBL PaboTa ¢ 31eKTpoH- MTK-10 3vE
HbIMH OMOJIMOTEKaMHU. y
Tema 2. KoHcTpyKuyst JTOMEHHON NIe4n Nzyuenune yueOHOM, HAy4YHOH U OTTK-2- 3y8
CIIPaBOYHOM JIMTEPATYPHI 11O TEME ’
31 18 <P patyp OITK-3- 3ys,
JTUCHUIUIMHBL PaboTa ¢ 31eKTpoH- TK-10 3vE
HbIMH OMOJIMOTEKaMHU. y




Tema 3. JlomeHHbIi mpoiiecc

N3yuenue yueOHOM, HAy4YHOU U

YceTHBII onpoc

) OIIK-2- 3yB,
1 5 og |CTIPABOYHOM JIMTEPATYPEI 11O TEME OITK-3- 3y8,

TUCIUIUIMHBL. PaboTta ¢ 31eKkTpoH- MK-10- 3
HbIMU OUOJIMOTEKaMHU. B
Mogayinb 2. IIpou3B0ACTBO CTAJH H LBET- N3y4enne y4eOHOM, HAYIHOH 1 OIIK-2- 3yB
HBIX MeTaJLJIOB 63| 8/4m | 73,5 |CTPaBOUHON IHTCPATyphI 110 TeMe OTIK-3- 3y,

JTUCIUIUIMHBL. PaboTa ¢ 31eKkTpoH- MK-10- 3
HbIMU OUOJIMOTEKaMHU. B
Tema 1.061Me OCHOBBI CTANICIUIABUIBLHOTO U3syuenne yueOHOM, HAyqHOH 1 3amwra nabopa- | e 5 3yB
POU3BOCTBA. 11 2pm 1p |CTIPaBOYHOMH TUTEPATYPBI N0 TEME TOPHOI paboThI OTTK-3- 3yB,
JUcHUIUIMHEL. PaboTa ¢ 3nekTpoH- Ne 1 MIK-10— 3vE

HbIMU OUOJIMOTEKAMHU. Y

Tema 2. KonBepTepHOE MPOU3BOACTBO CTANH WUzyyenne yuebHOM, HaydHOH 1 3amura nabopa- | e 5 ayB
11 201 1g |CTIPABOUHOR TUTEPATYPHI MO TeMe TOPHOH paboThI OITK-3 3ys,

JUCLUIUIMHBL PaboTa ¢ 21eKTpoH- Nel IK-10— 3
HbIMU OUOJIMOTEKAMHU. P
Tema 3. MapTeHOBCKOE POM3BOCTBO CTAIN U3syuenne yueOHOM, HAyqHOH 1 3amura nabopa- | e 5 ayB
1 16 |CTPABOUHOI TUTEPATYPHI MO TeMe TOPHOH paboThI OTK-3- 3ym,

JTUCLHUIUIMHBL PaboTa ¢ 21eKTpoH- Nel IK-10— 3
HbIMU OUOJIMOTEKaMHU. v
Tema 4. BolluiaBka CTanu B 3JIEKTPUIECKUX WUzydenne yuebHOM, HaydHOH 1 ammra nabopa- | o 5
neuax CIIPaBOYHOM JINTEPATYpPBI 110 TEME | TOPHBIX paboT Ne B,
1 1 8 OIIK-3- 3yB,

JUCLHUIUIMHBL PaboTa ¢ 21eKTpoH- 2uNe3 IK-10— 3
HbIMU OUOJIMOTEKaMHU. v
Tema 5. Kosmesas 06paboTka cranu N3yuenne yueOHOM, HAydHOU U VYerHblii onpoc OITK-2— 3yB
1 1 7 |CTIPaBOUHO MTEPATYPBI MO TeMe OTTK-3- 3yB,

JUCHUIUIMHBL. PaboTa ¢ anekTpoH- MK-10- 3
HBIMU OHMOJIMOTEKAMHU. Ve

Tema 6. PasnuBka cranmm N3yuenue yueOHOM, HayqHOH U 3amuTa nabopa- OIK-2— 3
CIIPaBOYHOM JIMTEPATYPHI IO TEME TOPHBIX paboT Ne B,
1 1 ! UCIMITIMHBL. PaboTa ¢ 31eKkTpoH- 2uNe3 OITK-3- 3y8,
AucL . |y - ITK-10- 3yB

HBIMHA OMOIMOTEKAMU.




Tema 7. Meramtyprust MEIH, HUKENS U allo-

N3yuenue yueOHOM, HAy4YHOU U

3arura UHINBHU-

MUHHUS CIIPaBOYHOM JINTEPATYPHI 110 TEME aJIbHOTO 3a]1a- OIK-2-3ys,
308 1 55 [P patyp Y s OITK-3- 3yB,
JTMCUUIUIAHBL PaboTa ¢ 3JeKTpoH- HUS
ITIK-10—3yB
HBIMU OMOJIMOTEKAMH.
HToro no xypcey 10| 12/8M1 |145,5 IK3aMeH

! 3amaTMs IPOBOAATCS B MHTEPAKTHBHEIX (hopMax




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

C nenpio peanu3auyd KOMIETEHTHOCTHOTO MOAX0/a, a TakKe (JOPMHUPOBAHUS U pa3BU-
TUSI TPOPECCUOHATIBHBIX HABBIKOB O0YYAOLIMXCS PEATU3YIOTCS CIEAYIOLINE CPEe/ICTBa, CIIO-
coOBbl ¥ OpraHU3aLMOHHBIE MEPOIIPUATHS:

- U3y4EHHUE TEOPETUYECKOr0 MaTepualla JUCLUUIUIMHBI Ha JIEKIUAX C HUCIOJb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUI;

- CaMOCTOSITEJIbHOE N3YYEHHE TEOPETHUUECKOTO MaTepHualla JUCLUIUIMHBI ¢ HCIIOJIb30Ba-
HUEM METOAMYECKUX Pa3paboTOK, CIIENUANIbHON yueOHOM U HAYIHOU TUTEpaTyphl,

- (hopMHUpOBaHUE U pa3BUTHE NPOPECCHOHATIBHBIX HABBIKOB 00YyJarolMXcs Ha j1abopa-
TOPHBIX 3aHATHUSX.

B u3noxeHun JeKIMOHHOIO MaTepuasa U MpHU MPOBEJEHUH o0ydaromuxcs Ha jgabopa-
TOPHBIX 3aHATHSX IMPEANOJaraeTcs Mepexol OT PEenpOAYKTHBHBIX METONOB OOyUeHHs K ya-
CTUYHO-IIOMCKOBBIM U HCCIIEOBATEIBCKUM METOJAM, Pa3BUBAIOIIMM JIOTMYECKOE, TEOPETU-
YECKOE MBIIIJICHUE, YMEHHE apryMEHTHPOBaThb M OTCTauBaTh COOCTBEHHOE IMOHUMAaHHUE BO-
npoca. C 3TOH LEIbI0 BO3MOXHO MCIOJIB30BAaHUE METOJOB IBPUCTUYECKUX BOIPOCOB U
OpaiiHCTOpMUHTA (MO3rOBOM aTaKw).

[Tpu npoBeneHun 1a0OPATOPHBIX 3aHATHH MpeaNoaraeTcs UCIOJb30BaHUE TEXHOJIO-
TUU B3aUMOOOYyUYCHUS.

CamocrosTenbHas paboTa CTYACHTOB JIOJKHA ObITh HalpaBlieHa HA 3aKpEIUIEHUE Teo-
PETHYECKOr0 MarepHalia, U3JI0)KEHHOT0 IPEeroaaBaTeaeM, Ha NpopaboTKy TeM, OTBEAECHHBIX
Ha CaMOCTOSTEJIbHOE M3YYEHHUE, Ha MOATOTOBKY K JIJAOOPAaTOPHBIM 3aHATHSM, MOATOTOBKY K
WUTOTOBOM aTTECTALUH.

B xope 3aHATHI npeanoaaraeTcs UCIOIb30BaHNE KOMIUIEKCA MHHOBALIMOHHBIX METO/I0B
AKTUBHOTO OOYYEeHHUS CTYACHTOB, BKIIOYAIOIIETO B CEOS:

- CO3/1aHUEe MPOOJIEMHBIX CUTYallMi C MOKa3aTeNbHBIM PELIeHHeM MpoOsieMbl Ipenoa-
BaTeJeM;

- CaMOCTOSITEIbHYIO TOUCKOBYIO JIEITEbHOCTh B PELICHUH YUYEOHBIX MPOoOIeM, HallpaB-
JSIEMYIO NIPENOJaBaTENIEM;

- CAaMOCTOSTEJILHOE pelIeHre Tpo0IeM CTYASHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanus MHHOBALIMOHHBIX METOA0B OOYy4YE€HHs BO3MOXHA C MCIOJB30BaHUEM Clle-
JTYIOINX IPUEMOB:

- MHCTPYKTaX CTYAEHTOB IO COCTaBJICHHUIO TAaOJHI], CXeM, I'pa)uKOB C MPOBEACHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- IPUMEHEHNE PEKOMEHJAINI M0 COCTABJIEHUIO TE3UCOB M KOHCIIEKTOB IO MPOYUTAH-
HOMY MaTepuay;

- packpbITuE IpernojaBaTesieM NPUYUH U XapakTepa HeyJad, BCTPEUAIOIIUXCS IpU pe-
HIEHUH MPo0IIeM;

- IEMOHCTpaIMsl aTbTEPHATUBHBIX MOJIX0/I0B K PELICHUIO KOHKPETHOM MpOOIeMBbl;

- aHAJIU3 TIOJYYEHHBIX PE3yJIbTaTOB U OTBICKAHWE IPAaHULl UX TPUMEHUMOCTH;

- UCTIOJb30BAHKE 3aJaHUH JIJII CAMOCTOSITEIIBHOU PaOOTHI C H30BITOYHBIMH JIAHHBIMU.

6 Y4eOHO-MeTOIMYecKOe o0ecneyeHne CaMOCTOATEIbHOI padoThl 00y4aloLUXCA

AynuTtopHas caMOCTosITebHasE paboTa 00yJaroIIMXCsl OCYIIECTBISIETCS Ha JIabopaTop-
HBIX 3aHSTUAX B BHJIE BBIIOJHEHHUS JTa00paTOPHBIX pabOT M pelleHus 3a1ad, B KOTOPBIX CO-
YCTAIOTCA DJIEMCHTBI TCOPUU U IMPAKTHUKU CTAJICIIIABUJIBHBIX IPOUECCOB, IO 3aJaHHUIO U I10J
KOHTPOJIEM TpernoaBaTes.

BHaeayautopHasi camocTosTeNbHas paboTa 00yJaroNXCsl OCYIIECTBISIETCS B BHIIE U3Y-
YeHUsl y4eOHOU JIUTEPaTyphl MO pazesiaM IUCIUILTHHBI.



Bormpocs! u 3aganust a1 1a00paTOPHBIX 3aHATUN M MPOBEJCHUS CAaMOCTOSTEIIbHON pa-
60Thl 10 AucHUIUIIHE «OCHOBBI METANJIYPrHYeCKOro MPOM3BOACTBA» ONMyOJIMKOBAaHBI B
CIeyIoIIeM yueOHO-METOINYECKOM 00ecTIeYeHIH:

1. CenmuBanoB B.H., CromspoB A.M., Macansckuiit C.C. MopaenupoBanue oOpa3oBa-
HUSl yCaJOYHOW PaKOBHUHBI B CTAJbHBIX CIUTKaX / MeToauyeckue yKa3aHHsl 1O BBIMOJIHE-
HUIO J1a00paTopHO paboThl 1Mo AUCHUILTUHE “OCHOBBI METAJUTYPTHYECKOTO IMPOU3BOJCTBA”
J1s1 ctyaeHToB HanpasieHus 22.03.02. — Marautoropck: MI'TY, 2017. —7c.

2. CenuBanos B.H., CronsipoB A.M. ®Pusnueckoe MOAEIUPOBAHUE KPUCTAIIU3ALNN
CTaJbHOTO CiMTKa / MeToanveckue yKasaHus sl BBITOJHEHUS J1ab0paTOPHOM paboThI 10
quctumuinHe “OCHOBBI METaJUIypru4ecKoro Ipou3BOJCTBA” sl CTYAEHTOB HallpaBJICHUS
22.03.02. — Maruaurtoropck: MI'TVY», 2017. — 12c.

4. CenusanoB B.H., CtonsipoB A.M. CTpoeHue CTaabHBIX CIMTKOB / MeToauueckue
yKazaHug K Ja0O0paTOPHBIM 3aHATHSAM MO AUCHUILTHHE “OCHOBBI METAJUTyprUYeCKOro IMpo-
U3BOJCTBA” ISl cTyneHTOB HampasieHus 22.03.02. — Maruuroropek: MI'TY, 2014. — 8c.

Ilepeuyennb J1a00OPATOPHBIX PA0OT MO JUCHMUILIIHHE

WHCTpyKTaX MO TEXHHWKE OE30MacHOCTH B JIAOOPATOPUH MOJEIMPOBAHUS CTaJeIlIa-
BUJIBHBIX TPOIIECCOB.
Jladoparopnas padora Ne 1 MozenupoBanue 00pa3oBaHus yCaJOYHONW PAaKOBUHBI
B CTaJIbHBIX CIIUTKAX
JlaGopaTopnasi padora Ne 2 I3ydyeHWe KPUCTAUIMYECKOTO CTPOCHHUS U
MaKPOCTPYKTYPbI CTAIBHBIX CIIUTKOB;
JlabopaTopnas padora Ne 3 l3yueHue KpUCTAJUIMYECKOTO CTPOEHUS U MAKpPOCTPYKTYpPbI
HETPEPHIBHOIMTHIX 3aTOTOBOK;

OuneHoYHBIE CPeICTBA /I TEKYIIero KOHTPOJISA YCIIeBaeMOCTH, IPOMeKY TOYHOI
aTTeCTAlMHU 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

IIpoMeXyTOUYHBIN 3a4€T. CprKTypa IMPOU3BOACTBA YCPHLIX MCTAJUIOB U 3a1a4YU MC-
TAJUTYPTAYCCKOr0o MpOrU3BOJACTBA. HpI/IMCHCHI/IC JKeJIe3a M ero CIuiaBoB. Pa3Burue MCTAaJLTyp-
THYECKOH MMPOMBIIIJICHHOCTH. Ponp meTannoB B COBpPECMCHHOM IMMPOMBIINIJICHHOM ITPOU3BOJ-
CTBC. CI)IpI)GBI)IC MaTcpHraibl JIOMEHHOM IIJIABKU M UX IIOATOTOBKA.

Bormpocs! k 3armuTe 1abopatopHoit padoThl Ne 1:

1.9r1o Takoe ycanka cranu?

2.YTo Takoe ycagouHas pakoBHHA?

3.0T yero 3aBUCUT 00BbEM YCaJ0UYHON PaKOBUHBI?

4.0arHAKOB T 00BEM yCaIOYHOM PAKOBHHBI B CJIUTKAX, OTIUTHIX B onbiTe No 17

5.Kak BnusieT yremieHue u 000rpeB BEpXHEH YacTH CIUTKA HA OTHOCUTENbHYIO TTyOH-
HY yCaJOYHON PaKOBHHBI U BBIXOJ TOAHOr0? KakoB MEXaHHW3M HTOTO BIHUSHUSA?

6. OnrHAKOB M 00BEM YCAIOYHON PAaKOBHUHBI B CIIUTKAX, OTJIUTHIX B OMbITe No 27

7.Kak BAusieT OTHOIIEHHE BHICOTHI K IITUPHUHE CIIMNTKA HA OTHOCHTEIIbHYIO TIIYOUHY yca-
JIOYHOM PaKOBUHBI U BBIXOJ roiHOro? KakoB MexaHu3M 3TOro BIUSHUS?

8.O1MHAKOB JTU 00hEM YCaIOYHON PaKOBHHBI B CITUTKAX, OTJIMTHIX B OmbITe Ne 3?

9.Kak BnusieT ylmmpeHue CIUTKa Ha OTHOCUTENBHYIO TTYOMHY YCaJIOYHOW PAKOBUHBI?
KakoB MexaHHU3M 3TOr0 BIHMsHUE?

10.Kak BrusietT ¢popMa ycaqouHOM paKOBUHBI HA BBIXOJI TOJHOTO MeTaa?

Bonpocs! k 3amure 1abopaTopHoii paboThl Ne 2:
1. YTo BXOAUT B MOHTHE "KPUCTAJUINYECKOE CTPOEHUE" CTAIBHOIO CIIUTKA?
2. Yto Takoe "kpucTajuimueckas 30Ha" CTaIbHOIO CIUTKa?




3. Kakue kpucraniniyeckie 30Hbl IMEIOTCSI B CTAIbHBIX CIIMTKAaX M KaK OHM pacroJiara-
1oTcs?

4. Y10 BXOIUT B MOHITUE "MAaKpOCTPYKTYypa CTaJIbHOTO CIUTKA"?

5. Uto Takoe ycajouHas pakOBHHA U KaKOBa IPHYUHA €e 00pa3oBaHus?

6. B kakux ciauTkax MOKeT ObITh ycaZ0yHasi paKOBHUHA U T OHA pacroiaraercs?

7. B KakuX ciaMTKax ycaJgouHas paKOBHHA OTCYTCTBYET U IoYeMy?

8. B KakuX CIMTKaxX UMEIOTCS ra30Bble My3bIpU U MIOYeMY OHHU 00pa3yroTcs?

9. Kakue ra3oBble My3bIpy UMEIOTCSI B CIIUTKE KUIAIIEH CTaal M KaK OHU PACIIOJIONKE-
HBbI?

10. B yem oTinmuMe MaKpOCTPYKTYpPbI CIUTKOB KUIISIIEH CTaId IIPU MEXAHUYECKOM U
XUMHYECKOM 3aKyIOPUBAaHUU?

11. YTo npoucXOoauT ¢ ra30BbIMU IY3bIPSIMH CIUTKA KUIALLEH CTaIM IPU NPOKaTKe?

12. Kakyro MakpOCTpYKTYpy UMEET CIIMTOK MOIYCIIOKOHHOM cTanu?

13. Yto npoucXoauT ¢ pa3InYHbIMU HapYIIEHUSMH CIUIOIIHOCTH METajula MpHU Ipo-
KaTKe CIUTKA MOJTYCIIOKOMHON cTanu?

Bonpocs! k 3amure 1abopaTopHoit paboTel Ne 3:

1. Kakue kpucTaminyeckie 30Hbl HMEIOTCS B HEMPEPHIBHOIUTOMN 3arOTOBKE U KaK OHU
pacnonaratorcs?

2.YUrto npencraBisieT coO0i CTPYKTypa TPaHCKPUCTAUIM3ALMU U JUIsl KAKMX 3arOTOBOK
OHa XapakTepHa?

3. KakuMm 00pa3zom npu U3y4yeHUU MONEPEYHOI0 TEMIUIETA ONPEAEIISIOTCS CTOPOHBI Ma-
JOro ¥ OOJIBLIOrO PajuycoB 3aroToBKH, omyinTod Ha MHJI3 ¢ M30rHyTON TEXHOIOrHMUYECKON
0cbr0?

4. B yeM cxoXecTb MaKpOCTPYKTYpPbl COPTOBOM U CIISI00BOM HENPEPBIBHOIUTHIX 3aro-
TOBOK?

5. B ueM oTnmune MakpoCTPYKTYpbl COPTOBOI U CI1I00BOM HENPEPHIBHOIMUTHIX 3aroTo-

BOK?

6. Kak otnnuaetcst MeTami, OTIMTHI HENPEPBHIBHBIM U OOBIYHBIM CIIOCOOAMHM, MO XU-
MHUYECKON HEOHOPOTHOCTHU?

7. KakoBbl IpUYUHBI OTJIMYUST XUMUYECKONH HEOJHOPOTHOCTH METaJlla HePEPhIBHOIU-
TOW 3arOTOBKH M OOBIYHOIO CIIMTKA?

8. Kakue aneMeHThI 30HATBHOW XMMHYECKONH HEOJIHOPOJAHOCTH Hanboyiee XapaKTepHBI
JUTSL HETIPEPBIBHOJIUTON 3arOTOBKH?

9. Kakue nmoBepXHOCTHBIE 1e(hDeKThl MOXKET UMETh HEMPepPBhIBHOINUTAS 3ar0TOBKA?

10. KakoBBI TpHYMHBI BOSHUKHOBEHHS KQ)KJOTO BHJIa TIOBEPXHOCTHBIX J1e(heKTOB?

11. Kakue BHyTpeHHUE 1e(DEeKTHl MOXKET UMETh HEMPEPHIBHOIUTAS 3arOTOBKA?

Yerablii onpoc. Jlomennsi npouece. IIponeccsl B ropHe noMeHHou nieun. Pacnpene-
JIeHHE MaTepHaioB Ha KOJOUIHMKE JOMEHHOM reun npu 3arpyske. [loBenenrne npuMecHbIxX
AIIEMEHTOB UyT'yHa: BOCCTAHOBJICHHE MapraHiia, kpeMHuus, pocdopa, BaHaaus U Turana. dy-
I'yH U ero kauectBo. OOpa3zoBaHue uyryHa. Buspl 4yryHoB, BBIIIABISIEMBIX B IOMEHHBIX T1€-
yax. [ToBenenue cepbl B JoMeHHOH maBke. OCHOBHas peaklus Aecyab(ypalii B TOpHE Ie-
YW 1 BHEJIOMEHHAs JeCyIb(Qyparusl.
IIpumep MHAMBUAYAJIBHOIO 3aJAHUS:
Bapuant Nel
1) B cpene snekTpoHHBIX TaOaui EXcel paccunTarh MCXOMHBINM COCTAB MIMXTHI IS BbI-
IUTABKU CTaJId B KUCIOPOJHOM KOHBEpTepe (MCXO/IHbIE JaHHBIE IO BApUAHTAM);
2) CpaBHHUTh TEXHHMKO-DKOHOMHUYECKHE IIOKa3aTeld padOThl JOMEHHBIX medeit Ne (c
B3Y) u Ne 4 (koHyCHOE 3arpy304HOE YCTPOMCTRO);
3) wucnone3ys maker «OnucarelbHas CTATHCTHKA» MPOaHAIN3UPOBaTh BHIOOPKY 13 1300
m1aBok B KKII.




7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) Ilnanupyemoie pe3yiomanvl 00yHeHUA U OUEHOUHbIE CPEOCMEa 0J1 NPOGEOCHUS RPOMENCYMOUHOU AMMeCmayuu:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

OIIK-2 - roTOBHOCTBHIO KPUTHYECKH OCMbICJIMBATH HAKOINJIEHHBIH ONBIT, U3MEHSATH MPH HEOOXOAUMOCTH MPOUIb CBoeii MpodeccCHOHATbHOI

AeATEeJbHOCTH
3HaTh OCHOBHBIE XapaKTEPUCTHKH TPOJYKTOB UYCPHOU U Ilepeuens meopemuueckux 60npocoé K IK3aMeHy:
[[BETHOW MeETaJUNIypruu: 4yryHa, craiu, ¢eppociia-| 1.  Ponb uepHbIX MeTamioB B chepe 4eToBeuecKoi neareabHo-
BOB, AJIFOMHHHUS, ME/IM, HUKEIIS, MECTO TPOW3BOJICTBA | CTH
YEepHBIX METAIOB B cepe uernoBeueckoil aestenpHo- | 2. Uro Takoe uyyryH?
cTH; TpeOOBaHUS K MPOPECCHOHANBHOMN nesiTeibHocTr | 3. OO0Imiasi cxema Mpou3BOJICTBA YSPHBIX METAIIIOB.
pabOTHNKOB YEPHOH METAITYPrHH 4.  OCHOBHOE pa3au4ue YyryHa U CTaau?
5. Uro Takoe cranb?
Kakue craneriaBuiibHbIe arperatbl MOT'YT UCTIONB30BATHCS IS
BBITJIABKH CTaIH?
6. HasoBuTe MMXTOBBIE MAaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPU BBITUIABKE CTATU B KUCIOPOAHOM KOHBEpTEpE.
7.  Ha3oBuTe MHMXTOBBIC MaTEPUAITBI, KOTOPHIE HCIIOIB3YIOTCS
IIPU [IPOU3BOJICTBE AIFOMHUHHUSI, MEIH, HUKETIS.
8.  Kaxkwe arperarsl HCITOJIB3YIOT TIPH MPOU3BOJICTBE I[BETHBIX
MeTaioB?
9. B 4eM OCHOBHBIC OTJIMYUS METAJUTYPTUN YEPHBIX U IIBETHBIX
METaJIOB?
10. TpeOoBanus K MPOPECCHOHATHLHON ACITSILHOCTH PAOOTHH-
KOB YepHOU MeTaJlTypriuu
YMmeTh OrnenuBath (PU3NKO-MEXaHHUUECKHUE CBOWCTBA MaTEpH- Ilpakmuueckue 3a0anusn:

aJOB U TMPOJIYKTOB METAJUTyprUYeCcKOro MpOU3BOJ-
CTBa; paboTaTh ¢ MHPOPMAIUEH 0 mpoleccax u arpe-
ratax NpPOM3BOJCTBA; KPUTHUECKH OCMBICIUBATH CO-
CTOSIHUE U IYTU PAa3BUTHUSI METAJUTYPTUYECKOrO IPO-

- OMpEIEMTh OKHCIMTEIBHYIO CIIOCOOHOCThH arjioMepara, Cozep-
bkarrero 60 % Feosm 1 15 % FeO.
- ONPENENTh OKUCIHUTEIBHYIO CIIOCOOHOCTh OKAJIWMHBI, COIEpIKa-

etd 70 % Feoow 11 73 % FeO.




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

HN3BOJACTBA

- CKOJIbKO M3BecTH, conepxatieit 85 % CaO, morpedyercst ans
onutakoBauus 0,7% Si B 300 T XUAKOro Merajuia, €CIM OCHOBHOCTH
nuraka-3,5 ?

- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTb IIIAKa, €CIIA K 35 T muia-
Ka, cogepxarero 43 % CaO u 13 % SiO2 no6aBuTh 7 T U3BECTH, CO-
nepaxamieit 87 % CaO u 2 % SiO; ?

Bnanets

OCHOBHBIMU METOJIaMHU aHaJIM3a HAYYHOW JUTEpaTy-
pel B 00JacTH METaJUTypruuecKoro MpOU3BOJICTBA,;
MpOECCHOHAIBHBIM SI3BIKOM B OOJIACTH TEOPUH Me-
TaJTypruuecKuX MpoIEecCcOB

3aoanun na pewienue 3a0au u3 npogheccuoHanNbHOll odnacmu:
—B cpelie AIIEKTPOHHBIX Tabmuil Excel paccuntath ncxomHblil cocTaB
[IMXTHI JUTSI BBITUIABKU CTaJH B KHCJIOPOAHOM KOHBepTepe (HCXO/I-
HbIC JaHHbBIE 110 BapHaHTaM);
—CpaBHUTH TEXHUKO-3KOHOMHUYECKHE MOKa3aTeau paboThl JOMEHHBIX
nedeit No§ (¢ b3V) u Ne 4 (konycHOe 3arpy304HO€ YCTPOHCTBO);
—HCIIONB3YsI MakeT «OnucarenbHas CTAaTUCTHKAY MPOAHAIN3UPOBATH)
BbIOOpKY 13 1300 muaBok B KKII.

OIIK-3 - ¢crmoco0HOCTBIO

0CO3HABATH COUMAJIBHYIO 3BHAYUMOCTD cBoel 6y)1yu1e

i mpogeccuu

3HaTh

Ponp MeTamutypruu B pa3BUTHM OOILECTBA M 3KOHO-
MHUKHU CTPaHbl, pernoHa u ropoaa. CoBpeMeHHOE CO-
CTOSIHUE MeTaJTyprudeckoil otpaciu. IlpoGnemsl u
NEePCIEKTUBBI PA3BUTHS METAJUIYpTrUU TOpoja, PEruo-
Ha, CTPaHbI U 3apyO0eKbs.

Ilepeuensy meopemuueckux 60npocos K IK3ameny:
1. OOmiast cxema mpOM3BOJACTBA YEPHBIX METAJUIOB. MecTo Me-

TaJUTyprUY€CKOW MPOMBIIUIEHHOCTH B 3KOHOMHKE CTPAaHbI U MHPA B
LEI0M

2. TlepcrieKTUBBI ¥ TIOTEHIIMA PA3BUTHS PAa3BHTHS YEPHOU Me-
Tasyprua PO

3. XUMHYeCKU COCTaB kKeNe3HBIX pya. TpeOoBaHUs K KauecTBY)|
JKENE3HBIX PYA M HEOOXOIUMOCTh MOJATOTOBKH HX K JIOMEHHOMU
IIJIaBKE

4. Turbl XeNe3HBIX Py Mo pyAaooOpaszyromiemy muHepary. Oc-
HOBHBIE MECTOPOXKJICHUSI JKETIE3HBIX PY/.
5. OIrOCKHI TOMEHHOM TUTABKU, TEXHOTEHHOE CHIPBE.




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

6. CrtocoOBI OJITOTOBKU Py K JOMEHHOU IiaBke. HazHaueHue
U XapaKTepUCTUKA CIOCOO0B OKYCKOBAHHUS KENE30pyIHBIX MaTepH-
aJIoB.

7. CynHoCTb arjioMepalioHHOT0 Mpolecca.

8. IIpsimoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHJIOB. OcOOEHHOA
ctu. Ilokazarenu. CpaBHEHHE NMPSAMOro U KOCBEHHOI'O BOCCTAHOB-
JICHUSL.

0. BoccranoBneHue KpemMHMs, MapraHiia, BaHaJus U TUTaHa B
NTOMEHHOM MEeYH.

10.  OOpa3oBaHue yyryHa B JOMEHHOM ne4yu. Buapl 4yryHoB, BbI-
[U1aBJIIEMBIX B JOMEHHBIX II€YaX.

11.  IIlnakooOpa3zoBaHue B JOMEHHOM meuu. [lepBuuHbIH, Mpome-
PKYTOUHBIM, KOHeuHbIN 1Iak. CocraB KoHeyHoro nuiaka. Tpebosa-
HUS K [JIAKaM.

12. [ToBenenue u GanmaHc cepsl B JOMEHHOU neun. BHegoMmenHas]
necynbdyparus yyryHa.

13. OcCHOBHBIE TIYTU U CIOCOOBI CHIDKEHHUS pacxojia KOKca IpH
BBINJIABKE YyTyHA.

14.  OGmiee ycTpoiicTBO M COCTaB KOMIUIEKCA JOMEHHOM Mevu.

15.  Brimyck u yoopka npoyKToB Iu1aBkH. JInTeiHbIH q1BOP.

16.  Bwuapl cTany 1o CTENeHU PaCKUCIEHHOCTH

17. Yo Ha3bIBaeTCs pacKUCICHUEM CTaIn?

18.  Kakue marepuanbl Ha3bIBAIOTCS METAJUIMYECKON UXTOM?

19. Kakne MaTepuansl Ha3bIBAIOTCS HEMETAJUIMYECKOW UXTON?
20. U3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJICTLIaBUIIb-
HbIW [IJTaK?

21.  Yto Ha3bIBaETCSI OCHOBHOCTHIO IIIIaKa?

22.  Kak Ha3bpIBaeTCs CTANb C Pa3IMYHON CTETICHBIO JISTUPOBAHUS?

23. Kakue cTanerniaBuibHEIC arperaTbl MOT'YT MCITIOJIb30BATHCSH




CtpyKTypHBIi

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs
KOMIIETECHINH
UIST BBIIIJIABKYA CTAJINA?
24.  Hapucyiite cxemy npoduisi KHCJIOPOAHOTO KOHBEPTEpA.
25.  HaszoBuTe IUXTOBBIC MATEPHUAIIBI, KOTOPBIE UCTIOIB3YIOTCS
[pY BBIIIJIABKE CTAIM B KUCIIOPOJIHOM KOHBEpTEpE.
26.  Kakwue m3BeCTHBI pa3HOBUIHOCTH KOBIIEBOI 00pabOTKH cTa-
mu?
27.  lIlepeuncnure ocHOBHBIE pasHOBHAHOCTH MHIJI3.
28. [Touemy oana u3 paznoBugnocteit MHJI3 Ha3biBaeTcs paau-
QIbHON?
29.  Kakue npeumyiecTBa UMeET HENIPEPbIBHAS Pa3IMBKa CTAIH
nepe]] pa3uBKOW B U3JI0KHULbI?
Ymertb Oco3HaBaTh COIMANBHYIO 3HAYMMOCTH MpOQeccuu Ilpakmuueckue 3a0anus:
MeTajutypra. Beiensate cBO€ MOJ0XKEHUE Cpeau Ipy- 1. Jlate xapakTepucTuky npodeccun «MeTamtypr»;
rux npogeccuil. Usmensts npoduins cBoel paboThl B 2. OnpenenuTh GYHKIMOHAT CHIEHUATIMCTA METAILTYPIHIECKON 001a-
npoiiecce Npo(eccuoHaNbHOMN NesTETbHOCTH. CTH B pPaMKaX KOHKPETHOT'O METaJLTyprHYeCKOr0O NPeIpHsTHS;
3. IlpuBectn mpuMepbl MHTETpAlMA KOMIIETEHIMHA CIeIHalIi-
CTa-MeTajulypra B Jipyrue o0jacTu HayKd U TEXHUKHU (Mare-
pHUasioBeIeHHEe, MATHHOCTPOCHHUE H JIP.)
Bnaners Nudopmanneil o CHIpbEBBIX U TEXHUYECKUX 0a3ax Me- |  3adanusa Ha pewienue 3a0ay u3 npoghecCuoOHanIbHON 001aACHU:

TaJUTypTHUECKOTO TMPOM3BOJCTBA. HaBbikamu momcka
HAyYHOW M TeXHUYECKOW MH(OpMalUU MO Hampase-
HUIO «MeTamtyprus».

1. OxapakTepu3oBaTh XMMHYECKUIN COCTaB )KEJIE3HBIX PY/I.

2. O0o03Ha4YHNTH TPeOOBaHMS K KAUECTBY KENE3HBIX PyA U HEOOXO-
JIUMOCTh ITOATOTOBKHU UX K JJOMEHHOM IUIABKE;

3. KnmaccudunupoBarh TUIIBI XKEJNE3HBIX Pyl IO Pya000pasyoiie-
My MuHepairy. OCHOBHBIE MECTOPOKICHUS JKEJIE3HBIX PY/I.

4. Ha3BaTh MIMXTOBBIC MaTepUaNIbl, KOTOPHIE UCTIOIB3YIOTCS PU
BBITUTABKE CTAJM B KUCJIIOPOJTHOM KOHBEpTEpE.

5. CocrtaBuTh 0030p KOMILIEKCHOTO, 3a0a1aHCOBOT0, TEXHOTCHHOE]

CBIPbsI B METAJUTYPrM4€CKOM IIPOU3BOJICTBE MCIIONIB3Ysl B Kade-




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

CTBE MCTOYHMKOB Y4e€OHYIO, HAyYHYIO M CHPaBOYHYIO JIUTEpa-
TYpYy, a TaKke UHPOPMAIINIO U3 JIEKTPOHHBIX OMOINOTEK.

ITK-10 - cnoco0HOCTHI0 OCYHIECTBJISITH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE

npoiecchl B METAJTYPrHH H MaTepPHaioo0padoTKe

3HaTe

OcCHOBHBIE 3aKOHOMEPHOCTH (PU3UIECKUX, (PUZNKO-
XMUMHYECKUX M TETIOBBIX MTPOIIECCOB; OCOOCHHOCTH
KOHCTPYKIIMHU arperaTtoB, CPEACTBA KOHTPOIIS U
YIIPABJICHUS] METAJUTYPIUYECKUM ITPOU3BOJICTBOM

Ilepeuens meopemuueckux 60npocoé K IK3amMeHy:

1. Topenue yrnepona y ¢ypMm U cocTaB rasa 1o ajauHe GypMeH-
HOTro oyara. MI3mMeHeHue cocTaBa rasza 1o BbICOTE MEUH.

1. IlpoTHBOTOK MaTepuayoB U ra3oB B JoMeHHOW neuu. [Ipuun-
HbI OIIyCKaHMSI MaTEPUAJIOB B JIOMEHHOMN €YU

2. TlpsiMmoe W KOCBEHHOE BOCCTaHOBJIEHHE OKCHIOB. OcoOeHHO-
ctu. Ilokazarenn. CpaBHEHHE NMPSAMOro U KOCBEHHOTO BOCCTAHOB-|
JICHUSL.

3. BoccraHoBieHHE KpeMHHMs, MapraHlia, BaHa/Jus U TUTaHA B
JIOMEHHOM MEeYH.

4. OO0pa3oBaHue UyryHa B JIOMEHHOM MEYH.

5. IllmakooOpa3zoBaHu€e B TOMEHHOM MEYH.

6. IlepBUuHBIH, MPOMEXYTOUHBIHN, KOHEUHBIN 1utak. CocTaB KO-
HEYHOrOo IIJIaKa.

7. W3 Kakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJIeTlJIaBUJIb-
HBIW [IJTaK

8. KoHCTpyKIMsl TOMEHHOM Me4r W aBTOMAaTH3alMs JOMEHHOTO
mpouecca

9. KoHCTpyKIUs CTaNemIaBUIIbHBIX arperaTtoB M MPUHIMIIBI UX
paboTHI.

YMmeTn

XapakTepru30BaTh TEXHOJIOTMYECKHUE MPOLIECCHI B Me-
TaJUTypTUH; BBIOWPATh YNPABISIONINE BO3ACHCTBIS,
KOPPEKTUPOBATh TEXHOJOTHYECKUE IMAPAMETPBI

IlIpakmuueckue 3a0anun:
1. JlaTh XapakTepHUCTUKY AYTHEBOMY PEKHUMY B IOMEHHOU MeYH;

2. BpIOpaTh peXMMBI I0JIAUX AYThsI B KUCIOPOJJHOM KOHBEpTEPE,




CtpyKTypHBIi

3JI€MEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs
KOMITETCHIINH
IIPU TIepeieNie MUXThI Pa3JIMYHOTIO COCTABa,
3. CkoppekTupoBaTh dIeKTpuiecKuid pexxuM padotsl JICII B 3a-
BHCHMOCTHU OT JIOJIU JKHJIKOTO YyT'YHa B HCXOJHOW METAJUIOLIUXTE.
Brnagets HaBbikamu pacyera nmapameTpoB TEXHOJIOTUYECKOTO 3aoanusa na pewienue 3a0ayu u3z npogheccuoHanbHoll oonacmu:

npouecca; HHPOpPMAIUEH O COBPEMEHHBIX METAILIYp-
THUYECKUX TEXHOJIOTHX M CI0c00aX KOPPEKTUPOBKU
TEXHOJOTMYECKHUX ITapaMeTpOB

1. OmnpenenuTh pacxo] TEXHUYECKH YHCTOIO KHUCIOpOJa Ha
MPOIYBKY METAJIOWUXThI, cocTosieid u3 100 T moma u 300 T xua-
KOr'0 4yryHa, UMEIOIIEro XUMHUYECKUM COCTaB OJIM3KHUI K CPEIHUM
3HaueHusM coctaBa 4yryHoB [TAO «MMK», npu BblIIaBKe B KOH-
BepTepe aBTOKy30BHOM ctanu tuna 08KO. Bce memocraronue man-
HBIC IPUHSITH CAMOCTOSTEIBHO.

2. Omnpenenuth, CKOJILKO H3BecTH, coaepxkameid 90 % CaO,
MOKHO TIonyuuTh U3 500 T U3BECTHSIKA, €CIIU B HEM COAEPKHUTCS 95
% CaCO3?

3. Ompenenuth cOCTaB HAMEPTBO 00OXKKEHHOTO JonomuTa Cart-
KHHCKOTO MECTOpOKJeHus, coaepxkamero 30,66 % CaO; 21,73 %
MgO; 0,2 % Si02; 0,25 % A1203; 0,43 % Fe203; 0,01 % Mn304;
46,72 % n.m.1. (MoTepu Npy NPOKATUBAHUN).

4. Paccumtath, CKONBKO H3BeCTH, cojiepxameid 85 % CaO,
MOkHO nonyuuTh U3 1000 T u3BecTHsKa AramoBCKOTO MECTOPOXK-
neHus ? V3BecTHsIK AraroBCKOTrO MECTOPOXKACHUS CONEepKUT 52,77
% CaO; 3,2 % MgO; 0,8 % Si102; 0,1 % S u 43,13 % n.m.m. (ote-
U TIpY IPOKATTUBAHUMN ).

5. OmpenenuTh BBIXOJ U COCTAaB M3BECTH, TMOJYUYCHHOW W3 W3-
BecTHsIKAa TyprosikCkoro MeCTOpOKIeHUs, €CIIM B HEll mociie 00Ku-
ra ocranoch 5 % m.m.m. M3BecTHsK Typrosikckoro MecTopoXaeHUs
conepxkur 54,3 % CaO; 0,4 % MgO; 1,0 % Si02; 0,27 % Fe203;
0,08 % P; 0,1 % S u 43,85 % n.m.1. (MOTepH Mpy MPOKATMBAHUH ).

6. Onpenenuth OKUCIUTENBHYIO CHOCOOHOCTH  OKAThIIIEH
CCTTIO, conepxamux 64 % Feobur u 2,5 % FeO.
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7. Onpenenuth OKUCIHTEIBHYIO CIIOCOOHOCTH arjiomepara, Co-
nepokarero 60 % Feoom u 15 % FeO.

8. Ompenenuth OKHCIUTEIBHYIO CIIOCOOHOCTb OKAlMHBI, CO-
nepxkamei 70 % Feobm u 73 % FeO.

9. Ckonbko u3BectH, coaepxkameit 85 % CaO, nmorpedyercs s
onurakoBanus 0,7 % Si B 300 T »KHUAKOro Merajljia, €CJId OCHOB-
HOCTb IU1aKa-3,5?

10. Ha CKOJBKO IOBBICHTCSI OCHOBHOCTh IIJIaKa, €CIU K 35 T
nuiaka, cogepxariero 43 % CaO u 13 % Si02 no6aButh 7 T U3Be-
ctu, conepxkamei 87 % CaO u 2 % Si027?




6) HOpﬂHOK MpoOBEACHUS l'lpOMe)KYTO‘lHOﬁ aTTeCTallui, NoKa3aTe/ii U KPUTECPUHU
OICHUBAHUA:

[TpomexyTouHas arrectauus mo JUcHUILUIMHE «OCHOBBI METAIYPrU4ecKOro nmpous-
B/ICTBA» BKJIOYAET TEOPETHUECKUE BOIPOCHI, MO3BOJSIONIME OLEHUTHh YPOBEHb YCBOCHUS
00y4aroIMMuUCs 3HAaHUM, U MIPAKTUUYECKHUE 3aJaHus, BBISBIISIONINE CTEeHb COPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpMe IK3aMEeHa.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 0ayioB) — 00YYaIOLIHIICS IEMOHCTPUPYET BHICOKUI YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKOoe 3HaHUE
y4eOHOTO MaTepuana, CBOOOIHO BBIMOJIHSIET MPAKTUYECKHE 3aJaHus, CBOOOAHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xoporioy» (4 6amra) — o0yJarommiicsi JEMOHCTPUPYET CPEAHHUA yPOBCHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUNTENIbHBIC OIIUOKH, HETOYHOCTH, 3aTPYJHECHUS MIPH aHATUTUIECKUX OTIEPALIUsX, Tepe-
HOCE 3HAHWUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHbBIE CUTYAI[HH.

— Ha OLICHKY «YIOBJICTBOPUTENTHHO» (3 Oauia) — o0ydaromuiicss IEMOHCTPUPYET MOPOTO-
BbIil YpOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIHI: B XOI€ KOHTPOJIBHBIX MEPOIPHUITHIA JTOITyC-
KalOTCSl OIIMOKH, TMPOSBISETCS OTCYTCTBUE OTHEIBHBIX 3HAHHWHA, yMEHHH, HABHIKOB, 00ydaro-
[IUICS UCTIBITHIBAET 3HAUUTEbHBIC 3aTPYTHEHUS TP ONEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU
IIPY UX TIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLICHKY «HEYAOBJIETBOPUTENBbHO» (2 Oamna) — oOyJaromuiicss 1eMOHCTPUPYET 3Ha-
Hus He Oosee 20% TEOPETUUYECKOTO MaTepHalia, JOMYCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MO-
JKET MOKa3aTh UHTEJIEKTyallbHbIE HABBIKU PEILIEHUs MTPOCTHIX 3a7au.

— Ha OIIEHKY «HEYJOBJIETBOPHUTEIbHO» (1 Oamn) — oOydaromuiicss He MOXKET MMOoKa3aTh
3HAaHUS Ha YpOBHE BOCIIPOU3BEICHHS U OO0BACHEHHMS MH(OpMAIMM, HE MOXET MOKa3aTh UH-
TEJJICKTYAJIbHBIC HABBIKK PEUICHHUS IPOCTHIX 33/1a4.

8 YueOHo-MeTonM4ecKkoe U HHGOPMALHOHHOE ofecnieyeHue TUCHUILTHHBI (MOLYJIs1)
a) OcHoBHas JuTEpaTypa:

1. OCHOBBI METAJUTYPrHUECKOro Mpou3BojacTBa : yueOHuk / B.A. burees, K.H. Bro-
BuH, B.M. Konokonbiie, B.M. Canranuk. — Cankt-Ilerepoypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TeKcT : 3/1eKTpOHHbIHN // DIEeKTPOHHO-OMOIMOTEUHasT CUCTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/90165 (mara obpamierus: 19.11.2019).
— Pexxum gocTyna: 1y aBTOPH3. MOJIb30BaTeNeH.

0) JonosHuTeabHas JuTeparypa:

1. Usnes, C.A. Metamutypruueckiue TeXHOJIOTUU. MeTamutyprus 4€pHbIX METAJJIOB :
yuebHoe ocooue / C.A. Uenes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: »IEKTPOHHBIN / DNEKTpOHHO-OMOIMOTEYHAs  CUCTeMa
«Jlanwpy : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara obOpameHus:
19.11.2019). — Pexwum nocTyma: jisl aBTOPU3. TIOIb30BATEIICH.

2. besbopomos, 0. H. MapkupoBka craieil U criaBoB: YueOHoe mocooue / bezoo-
ponoB FO.H., 'anmnaxmeroB P.H., Yankun U.A. - Kpacnosip.:C®VY, 2016. - 130 c.: ISBN 978-
5-7638-3406-2. - Texkcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378 (mara ob6pamienus: 19.11.2019)

3. Cemun, A. E. CoBpeMeHHBIE TPOOJIEMBbI METAUTYPTHH M MAaTE€pUaJIOBEICHHUS:
npakTukyMm : ydeOHoe mocobue / A. E. Cemun, A. B. Ammatos, I'. . KorenpbHukoB. —
Mocksa : MUCHC, 2015. — 56 ¢. — ISBN 978-5-87623-890-0. — TekcT : aymeKTpoHHbI# //
Jlanb : anekTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/69778



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://e.lanbook.com/book/69778

4.  Jlysrun, B. I1. Teopus u TeXHOJIOTHS METaJUTYpTHH CTaIH : yueOHOe mocooue / B.
I1. JIy3run, A. E. Cemun, O. A. Komonoa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN
978-5-87623-346-2. — TekcT : 31eKTpOoHHBIN // JIaHb : 37EKTPOHHO-OMOINOTEYHAS CHUCTEMA.
— URL: https://e.lanbook.com/book/2062

Ilepnoanueckas neyatb (;KypHaJibl):

1. HayyHo-TeXHUYECKUI U HAYIHO-TTPOU3BOCTBEHHBIN xypHa "M3BecTus Beiciux Yueo-
HbIX 3aBenenuii. Yepnas Meramryprus". — URL: https://fermet.misis.ru/jour/index

2. HayyHO-TeXHUYECKHI U MPOU3BOICTBEHHBIN KypHan «Metamrypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4yHO-TeXHUYECKHI, TPOU3BOACTBEHHBIN B YdeOHO-MeToAnIecKui xypHan «IIpou3Bo-
ctBO nipokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal id=7

5. HayuHo-TexHn4eckuii 1 mpou3BOJCTBEHHBIN XypHal «UEpHas metamutyprus. bronnerens
HAYYHO-TEXHHYECKON M SKOHOMHUYeCKO# nHpopmarmm». — URL:
https://chermetinfo.elpub.ru/jour

6. Hayunprii sxypHan «4€pubie meTamsi»y. — URL: https://www.rudmet.ru/catalog/journals/5/
7. Journal of Chemical technology and metallurgy (>xypHas XuMHYECKO# TEXHOJIOTUU U ME-
tayutyprum). — URL: https://dl.uctm.edu/journal/web/home

8. Hayunsrii xxypHan «Bectauk MI'TY um. I'.1. HocoBa». — URL: http://vestnik.magtu.ru/
9. Criennanu3upoBaHHBIA HayYHO-TeXHUUECKUN KypHal «JluteitHoe npoussoacTBo. — URL:
http://www.foundrymag.ru/

10. Hayuyno-texnunueckuii ;xypHai «JIureiinmk Poccun». — URL:
http://www.ruscastings.ru/work/396/6988

11. ExemecsiuHbIi Hay4HO-TEXHUYECKHUI U TPOU3BOJACTBEHHBIN KypHal «MeTaioBeeHue u
TepMHuueckas oopadbotka meramioBy. — URL: http://mitom.folium.ru/

12. EsxxeMecsiuHBIN peleH3UPYEeMBbIi TPOU3BOICTBEHHBIN, HAYYHO-TEXHUYECKUH 1 yaeOHO-
Mmetoanyeckuit xypHan "TexHonorus metamuios". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8

13. XKypnan «Teopust 1 TEXHOIOTUS METALTyprudeckoro npousBoacTea». — URL:
http://ttmp.magtu.ru/ru/

B) Meroanyeckue yKazaHus:

1. CenuBanoB B.H., CtonspoB A.M. M3ydueHue ucTeueHus: CTajad U3 KOBILIA Ha
Mojenu: Meroaudecknue yKa3aHus JUIsl BBIMOJIHEHUs 1JabopaTOpHON paboThl MO TUCIMITIMHE
«Pa3nuBKa M KpUCTAIIM3alus CTalu» JJi CTYJAeHTOB cnenuanbHoct 22.03.02 crnennanusa-
nun «Metamnyprus cranu»: Marauroropek, MI'TY, 2016. 8 c.

2. CronspoB A.M., CenuBanos B.H. M3yueHne BHyTpEHHETO CTPOEHHUSI CTAIIBHON
HENPEPbIBHO-JIMTONH 3aroTOBKU: MeTOJMUecKue yKa3aHHs MO BBITOJHEHUIO JIaOOpaTOpHOU
paboThl o AucuMIInHE «Pa3nuBKa U KPUCTAJUIM3AIMS CTaIN» AJs CTYACHTOB HalpaBlIeHUS
22.03.02 «Mertamnyprus» kBalnupukanuu «OakagaBp» — MarHMUTOropck: M3Ja-Bo Marauro-
ropck. roc. TexH. yH-ta uM. I'.11. Hocosa, 2016. 19c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcebi:
IIpocpammnoe obecneuenue:

Hauwmenosanue I10 Ne orosopa Cpok JeiCTBUS JHUICH3UH
MS Windows 7 J1-1227-18 0108.10.2018 | 11.10.2021
Professional (1s1s xaccoB)
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager 1(:_}386%1{0 pacHpocTpansiemMoe O6eccpouHo
7Zip cBOOOTHO OeccpouHo

pacnpocTpaHsieMoe
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https://www.rudmet.ru/catalog/journals/5/
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http://www.ruscastings.ru/work/396/6988
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Humepnuem-pecypcul:

— Hanmonanbaas wHGOPMAIMOHHO-aHAIMTUYECKAsT CUCTEMa — POCCHUCKHMIA WHACKC
nayurnoro nutupoBanust (PHHIT). — URL: https://elibrary.ru/project risc.asp.

— TlouckoBas
https://scholar.google.ru/.

cucTreéMa

Axanemuss  Google  (GoogleScholar) -  URL:

— Nudopmanmonnas cucrema — EnuHoe okHO qocTymna K HHOOPMAIIMOHHBIM CHCTEMAM —

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

— (depmepanbHOE TOCYIapPCTBEHHOE OrOKETHOE yupekaenue «DemepaibHblii HHCTUTYT
IPOMBIIIICHHON cOOCTBEHHOCTHY. — Pexxum poctyma: https://wwwl.fips.ru/

9 MarepuajibHO-TeXHHYECKOe o0ecneYeHne TUCHUIIMHBI

Tun u Hazeanue ayoumopuu

OcHawenue ayoumopuu

VYyeOHas ayquTopus ais
NPOBECHUS 3aHATHH JIEeK-
[IUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CIyKalue 11 IpeacTaB-
JeHus y4eOHOM nHpOopMAaIUU OOJIBIION ayAUTOPUH: MYJIbTH-
MEAWIHBIC CPEICTBA XPAHCHHUS, TIEPEIa4H U TIPEICTABICHUS
yueOHoi nadopmanuu. Crienmanu3upoBaHHas MeOesb

VYyeOHast ayquTopus A
IIPOBE/ICHUS J1AOOPATOPHBIX
3aHATHI

TexHuueckue cpencTBa 00ydeHus, CyKalye 11 IpeacTaB-
JeHus y4eOHOM nHpOopMAIUU OOJIBIION ayAUTOPUH: MYJIbTH-
MEAMHBIC CPECTBA XPAHCHHUS, TIEPEIa4d U TIPEICTABICHUS
yueOHoit napopmanuu. Crenuanu3upoBaHHas Medeb
JlaGopaTopHO€E OCHaIICHHUE:

- YCTAHOBKH I10 MOJICJIMPOBAHUIO CTAJICTLIAaBUIIBHBIX IPOIIEC-
COB;

-MOJICJH ISl U3YYSHHSI ONITUMAIBHOTO PEKUMa 3arpy3Ku Ma-
TEPHAJIOB B I€Yb U ONTUMAIBHOTO PACIIPEICIICHHEM CIIOS
[IMXTOBBIX MAaTEPUAIOB Ha KOJIOIIHUKE;

- MOJIEITh JIUIS U3YYCHUS (DU3MUECKOTO COCTOSIHUS 30HBI TOpe-
HUSL.

- MOJICTI JIJISl U3YUCHUS YCIIOBUI HETIPEPHIBHOTO JIBHKCHUS
MaTepuasoB B JOMEHHOH MeUu U ONpeessIoei poau CUIlo-
BOT'O B3aWMO/ICHCTBHS ITOTOKOB IIMXTHI U T'a3a,

- YCTaHOBKH ISl H3y4eHUs! GU3NUYECKUX CBOMCTB MaTepHaoB
- MOJICITY TI0 U3YYCHUIO POBHOCTH CXOJ1a NIUXTHI

VYuebHas ayauTopus s
IPYNIOBBIX U UHAUBHUIY-
aJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIA U MPO-
MEXKYTOYHOM aTTeCTaluu

Kommbrotepras Texuuka ¢ makerom MS Office, ¢ moakiroue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO WH-
dbopMarmoHHO-00pa3oBaTenbHyI0 cpeay yHuBepcuteta. Cre-
[IMaTu3UpOBaHHAs MeOeITh

TTomemenue g caMoCTO-
ATETLHOU paboThI

Kommnbrotepras texuuka ¢ maketom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJIEKTPOHHYIO UH-
dbopmarmoHHO-00pa3oBaTenbHyIo cpeay yauBepcurera. Crie-
[UATH3UPOBaHHAs MeOeTTh

[Tomerienune 1yist XpaHeHUs
U IPOPUIAKTHYECKOTO 00-
CIIy>KMBaHHsI y4eOHOTO
obopynoBaHus

Criermmanu3upoBaHHast MeOeNb: CTEIUTaKH TSl XpaHSHHS
yueOHOT0 000PYIOBAHMS.

HNHCcTpyMEHTHI A1l peMOHTa y4eOHOro 000py10BaHUS!.
HIkadsl 1 XpaHeHHs y4eOHO-METOAMYECKON JOKYMEHTAIH
Y MaTepUaIOB
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