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1 Heau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

LensasmMu ocBoeHUs! AUCHHUILINHBI «BpIMaBka cTanu B KOHBEPTEpax» SBISAIOTCS: pa3-
BUTHE y CTYIEHTOB JIMYHOCTHBIX KaueCTB, a Takke (popMupoBanue oduienpodeccuoHaibHOMI
1 npodeCcCHOHATBHOW KOMIETEHIMH B cooTBeTcTBUHM ¢ TpeboBanmsmMu ®I'OC BO mo Ha-
npasiieHuto noaArotoBku 22.03.02 Meramnyprus.

2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

NMOATrOTOBKH 0aKajiaBpa

JucuunrHa «BplmiaBka cTaiad B KOHBEPTEPax» BXOJAUT B BAPMATUBHYIO YacThb OJ10Ka 1
00pa30BaTeNbHOMN IPOrpaMMBl.

JUis u3ydeHus: JUCLUIUIMHBI HEOOXOIUMBbI 3HaHUs (YMEHMs, BIIaJeHus), chOpMUPOBaH-
HbIE B pe3yjbTarTe M3Y4YCHUs (U3UKH, XMMUH, OCHOB METAJUTypPrH4eCKOro MPOU3BOJCTBA, a
TaKXe B Pe3y/bTaTe MPOXOXKAECHUS YUeOHOH U IPOU3BOACTBEHHOMN MPAKTHK.

3HaHus (yMEHHUs, BIAJECHUA), IOTYYECHHbIE P U3YYEHUU JAHHON TUCUUIUIMHBI Oy1yT
HEO0XO0AUMBI AJIsl MPOXOXKACHUS NPEATUIIOMHOM MPAKTUKK U AJIs TOATOTOBKU MaTE€pPUajoB K
3ammre BKP.

3 Kommnerenuuu oOy4amwmierocsi, ¢QopMupyemble B pe3yiabTaTe OCBOCHUS
AUCHHILIMHBI (MOAYJIsl) ¥ IVIAHMPYeMble pe3yJibTaThl 00y4eHHus
B pesynbrare ocBoeHUS JUCHUILIMHBL «BbIIiaBka cTanyu B KOHBEpTEpax» 00ydaromuii-
Cs1 JIOJDKEH 00J1ajiaTh CIEYIOUMMH KOMIIETEHIMSIMU:

CtpykTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHINH

IK-1: cnoco0HOCTBI0 K aHAJIU3Y H CHHTE3Y

3HaThb IlonsaTHs aHanW3a M CUHTE3a NMPUMEHMUTEIBHO K METAJUIYPrHYECKOMY Ha-
MIPaBJIEHUIO, B YaCTHOCTU K BOIIPOCaM MPOU3BOJCTBA CTAIM B KHUCIOPOAHBIX
KoHBepTepax. OCHOBHBIE PEaKLMH, MPOTEKAIOIINE B KUCIOPOAHOM KOHBEP-
Tepe npu BblIaBke ctaau. OcoOeHHOCTH PabOThl COBPEMEHHBIX KOHBEPTE-
POB M TEXHOJIOTHH CTaJICIUIABHUIIBHOTO MTPOU3BOJICTBA. M IHHOBallMOHHBIE TEX-
HOJIOTUH B KOHBEPTEPHOM ITPOU3BOJICTBE.

Ymerb JlaBaTh XapaKTEPUCTUKY OCHOBHBIM IpolleccaM, MPOTEKAaroIlUM B IpOTe-
Karomue B KUCIIOPOAHOM KOHBEPTCPEC IMPU BLIINIJIABKE CTAJIU. BI)IZ[GHSITI) TJ1aB-
HbIE€ U BTOPOCTEINEHHBIE AIEMEHTHI METATyPrUYeCcKoro Mmporecca Ha OCHOBE
ux aHanuza. O6001maTe pa3anyHble BapHallUd KHUCIOPOIHO-KOHBEPTEPHOTO
Ipolecca Ha OCHOBE UX CHHTE3a.

Braanets CnocoOHOCTBIO BBIMOJHSITH pacydeThl IO KOHBEPTCPHOMY IPOU3BOACTBY Ha
OCHOBE aHa/M3a M CHMHTE3a. HaBhIKaMH BEITIOJHCHUS IMIHMXTOBKH IJI1 pcalib-
HBIX yCJIOBI/Iﬁ MCTAJUTYPTUYCCKOT'O IPOU3BOJICTBA.

IIK-2: cnoco0HOCTHI0 BLIOUPATHh METO/IbI HCCJIEI0BAHUS, IJIAHNPOBATH U NPOBOIMThH
HEOﬁXOZ]I/IMl)le IKCIHICPUMEHTDBI, HHTCPIPETUPOBATDL PE3YJbLTATHI M 1€J1aTHh BHIBO/AbI

3HaTh OCHOBHBIE METO/Ibl UCCIIE0BAHUM, UCIIOIb3YyEMbIE TIPU BBITUIABKE CTAIH B
KHCIIOPOJIHBIX KOHBEpTepax
YmMmeTh BBIOMPATh METO/bI UCIIBITAHUI; aHAIM3UPOBAaTh U 00padaThIBaTh pe3ysbTa-

Thl UCCIICTOBAHUI U U3MEPEHUN

BJ'IaI[eTL MPaKTUICCKUMU HABBIKAMU MIPOBCICHUA HUCIIBITAaHUH 1O OIMPEACIICHUIO OC-
HOBHBLIX 3HAYMMBIX ITapaMETpPOB KOHBepTepHOfI IJIaBKU 1 IPUMCHCHHA MC-
TOJOB ITOBBIIICHUA BCP(I)CKTI/IBHOCTI/I CTAJICTIJIIaBUJIBHBIX TPOIIECCOB




4 CTpyKTYypa M coiepKaHue AUCUHUIIMHBI (MOLYJIs1)
OOw1ast TPyA0EMKOCTh AUCLUILINHBI COCTABIISAET 4 3aueTHbIE eMHUIbI 144 akas. yacoB, B TOM YHUCIIE:

- KOHTakTHas pabora — 69,8 akaz. yacos:
— aynutopHas — 68 akaj. yaca,

- BHeaynuTopHas — 1,8 akan. yac;

— camMocCTosATeNIbHas padoTa — 74,2 akaj. yaca
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1. Bsenenme: CcTpyKTypa TpPOM3BOACTBa| 2 | --- 2 5 |H3yuenue yuebHoOM, HayuHOU | [IpomexyTounslii 3auer |[IK-1-3yB
YepHBbIX MeTaJIJIOB U 3a/1a4u Y CIIPaBOYHOM JINTEPATYPbI [TK-2-3yB
CTAJEIUVIABUJIBHOIO TPOM3BOACTBA, IPEAMET 10 TeMe AUCUUILUINHBL. Pabo-
JUCLMIUINHBL, yueOHO-MeTOIuYeCKHe Ta C AJIEKTPOHHBIMHU OUOIHO-
MaTepuabl. TEKaMHU.
2. YCTpOIiCTBO COBpPeMEHHOro KoOHBeprTepa:| 4 | --- 4 5 |M3yyeHue yueOHOM, HAyYHOM [1K-1-3yB
reoMeTpusi pabouero MpoCcTpaHCTBa, (yTepoOBKa, U CIIPABOYHOM JINTEPATYPHI [TK-2-3yB
KOpITyC, OIIOPHOE KOJIBII0, MEXaHU3MBI II0BOPOTA. 10 TeMe AMCUUIUINHBL. Pabo-
Cucremsl oJayu KHCIIOpO/Ia, Ta C 3JEKTPOHHBIMU OMOIHO-
IJIAKOOOPa3yIOIINX, PaCKUCIISIOIINX u TEKaMHU.
JETUPYIOIIMX  MarepuanoB.  ['a300TBOASIIMI
TpakT. Pa3HOBUAHOCTM CHCTEM OXJAXKICHUS H
OYHCTKH Ia30B.
3. CpoiicTBa METAITyprUYeCKUX pacIUlaBoB:| 2 | --- 4 10 |H3yuenue yuebHOI, HayqHOH YerHbIN O1Ipoc [1K-1-3yB
YyyryHa, CTald W I[UIAKOB. TeMIieparypHsbIi U CIIPAaBOYHOM JIUTEPATYPBI [K-2-3yB
PEXHUM B METAJUTypPrU4E€CKUX arperarax. 10 TeMe JUCUUIUIUHBL. Pabo-
Ta C 3JIEKTPOHHBIMU OMOIHO-




Pasznen/ tema

AynutopHas
KOHTaKTHasi pabota
(B akaj. Jyacax)

CaMocTosiTeIbHas pa-
0ora (B akaj. yacax)

Bun camocrostenpHoNn

®opMa TeKyIero KoH-
TPOJISl YCIIEBAEMOCTH U

Kon u cTpykTypHBIit
3JI€MEHT
KOMIIETCHIIUU
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TEKaMH.

4. Kinaccu4yeckasi TEXHOJIOTUSI BBIIJIABKM cTa- | 4 | --- 4 10 |U3yuenue yueOHOM, HayuHoil | KoHTposibHas pabota |[1K-1-3yB
JIM B KOHBepTepax: nousatue « TexHomorus» u Y CIIPABOYHOM JIMTEPATYPHI 1 [1K-2-3yB
«Knaccuueckast TexHosorus». TexHoaoruueckue 10 TeMe AMCUUIUIMHBL. Pabo-
WHCTPYKIINHU, UX Ha3HAYCHUE U CTPyKTypa. [lep- Ta C 3JEKTPOHHBIMU OMOINO-
Basl OIlepalus BHIIUIABKH CTAJIM B KOHBEpTEpax - TEKaMH.
OCMOTp U IOJIFOTOBKA arperara u ero CUCTeM K
pabote. 3agaun, 0053aHHOCTHU MEPCOHAIIA, BUJIBI
paboT 1Mo BoccTaHOBICHHIO pabouero cios dy-
TEPOBKH, MPOJIOJHKUTEILHOCTD OIEPALIUH.
5. 3arpy3ka jJoMa: Ha3HaueHue 1 Tpe-00BaHUs K 4 | - 2/2 6 |M3yuyeHue y4eOHOIA, HAYIHOU [IK-1-3yB
MIPOBENICHUIO OIEpalliy. XapaKTepUCTHKA JoMa: U CIIPaBOYHOM JTUTEpaTyphbI [1K-2-3yB
XUMHAYECKHI COCTaB, COITyTCTBYIOIIHE 0 TeMe AUCUMILIUHBL. Pabo-
Mmarepuaisl, rabaputel. [logada noma Ta C HJIEKTPOHHBIMHU OUOIIHO-
KOHBEPTEPY, CIOCOOBI 3arpy3KH, MPOAOIKUTEb- TEKaMHU.
HOCTb onepauuu. [Tonaua nepBoit nopuun
[IUTAKOOOPa3yIOIUX MaTepruaoB: BUIl U
KOJIMUECTBO MaTepuala, CUCTeMa 3arpysKu,
MIPOAOJKUTENb-HOCTb.
6. 3aiMBKa yyryHa: 3a/1a4a ¥ CriocoObl 4 | --- 2/2 6 |M3yuyeHue yueOHOI, HAyYHOU YerHbIN O1Ipoc [1K-1-3yB
MIPOBEJCHHUS, IIPOAOJDKATEIBHOCTD OIIEPALIUH. Y CIIPAaBOYHOM JIUTEPATYPBI [K-2-3yB
XUMHUYECKUI COCTaB M TeMIleparypa 4yyryHa, 10 TeMe JUCLUUIUIMHBL. Pabo-
MUKCEpHBIN 1IaK. CpeicTBa TPAHCITIOPTHPOBKHU Ta C 3JIEKTPOHHBIMU OMOIHO-




Pasznen/ tema

AynutopHas
KOHTaKTHasi pabota
(B akaj. Jyacax)

CaMocTosiTeIbHas pa-
0ora (B akaj. yacax)

Bun camocrostenpHoNn

®opMa TeKyIero KoH-
TPOJISl YCIIEBAEMOCTH U

Kon u cTpykTypHBIit
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4yryHa. MUKCEpHOE OTAEICHUE, MUKCEPBI, TEKaMH.
KOBIIIM MUKCEPHOI'O THIIA, MAIIUHBI JIJIs
ckauMBaHus 11aka. O0paboTka 4yryHa nepes
3anuBKoi. CocTOsIHME KOHBEPTEPHOU BaHHBI
I10CJIE 3aJIMBKH YYyT'yHa.
7. IlpoayBKa Kak OCHOBHASI TEXHOJIOTHYECKAs 4 | - | 4]2 6 |M3yuyeHue yueOHOM, HAYUIHOM YcerHBIN OTIpoc ITK-1-3yB
ornepanus. «3aKUraHue» IIIaBKH, IT0JIOKEHUE Y CIIPaBOYHOM JINTEPATYPbI [1K-2-3yB
(bypMBI 1 peXXUM MOAAYH MTPHUCATOK BO BPEMSI 110 TeMe IUCUUILUIMHBIL. Pabo-
nponyBku. KoMiuieke GU3NKO-XUMUYECKUX U Ta C HJIEKTPOHHBIMU OUOIHO-
TEIIOBBIX ITPOLIECCOB: NYThEBOM, IUNIAKOBBIN U TEKaMH.
TEIJIOBOM PEXUMBI IPOAYBKH.
[TpoaomKUTENBHOCTD ONEpalH.
8. «lloBanmka» kouBeprepa. Cmocobbl otbopa| 4 | --- 2/2 6 |M3yuyeHue yueOHOI, HAyYHOI Yernbil onipoc [1K-1-3yB
nmpo0 MeTa/yla M [UTaKa, 3aMep TeMIlepaTyphl. U CIIPABOYHOM JINTEPATYPHI [TK-2-3yB
MB3IIII. Bpems oxunanusa aHanusa. Beimyck Mme- 10 TeMe AMCUUIUINHBL. Pabo-
Tajia, posib CTaleBBITYCKHOro orBepcTus. OT- Ta C 3JEKTPOHHBIMU OMOIHO-
cedka IUIaKa. PackucieHue u JlerupoBaHUe CTa- TEKaMHU.
mu. Ponb ctpyn metanna. Bpems Boimycka. Ciius
IIUIaKa, TPOAOJKUTENBHOCTh onepauuu. [k
TJTaBKH.
9. MUsmeHenue cocraBa MeTauia Mo Xxomy| 2 | --- 4/2 6 |W3yuenwue yueOHo#, HayuHo# | KoHTpOIbHAS paboTa [ITK-1-3yB
MIPOAYBKHU: HA4aJI0 MPOAYBKU — COCTAaB 4Yyr'yHa, Y CIIPAaBOYHOM JIUTEPATYPBI 2 [K-2-3yB
JIOMA, CpPEIHHUH  COCTaB  METAJUIOIIMXTHI. 110 TeMe JUCHUIUIMHEL. Pabo-




Pasznen/ tema

AynutopHas
KOHTaKTHasi pabota
(B akaj. Jyacax)

CaMocTosiTeIbHas pa-
0ora (B akaj. yacax)

Bun camocrostenpHoNn

®opMa TeKyIero KoH-
TPOJISl YCIIEBAEMOCTH U

Kon u cTpykTypHBIit
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KOMIIETCHIIUU
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OcHOBHBIE peaxkuuu OKHCIIMUTEIBHOIO Ta C JIEKTPOHHBIMU OUOIHO-
paduaupoBanus.  OCTaroYHBIE  CONEPIKAHHS TEKaMH.
XMMHUYECKMX 3JeMEHTOB. Pomb  KkonuuecTsa
nuiaka.  Koadduumentsl  pacmpeneneHuss
CTEINeHb OKUCIICHUS 3JIEMEHTOB.
10. M3menenune cocraBa IIiaKa Mo Xoay MpoayB-| 2 | --- 212 8 |M3yuenue y4eOHOI, HAYIHOU [IK-1-3yB
ku: Si0O,, MnO, FeO (Feysw, XFeO), CaO, MgO. Y CIIPaBOYHOM JTUTEPATYPBI ITK-2-3yB
Ponb okcuaoB sxenesa. SIBIeHUs «BBHIOPOCOB» U 10 TeMe AMCUUIUINHBL. Pabo-
«CBOpPAYMBAHUS» IIJIAKA. Ta C HJIEKTPOHHBIMU OUOIHO-
TEKaMH.
11. MarepuanbHblii U TEIUIOBOW OanaHChl KOH-| 2 | --- 4/2 6,2 |M3ydyeHue yueOHOM, HAyYHOM [1K-1-3yB
BEPTEPHOM IUIABKU. XapaKTEPUCTUKA OCHOBHBIX Y CIIPAaBOYHOM JIUTEPATYPBI [TK-2-3yB
crareil 0asaHCOB. 10 TeMe AMCUUIUINHBL. Pabo-
Ta C 3JEKTPOHHBIMU OMOIHO-
TEKaMH.
HToro mo tucuuijimHe 34 34/14| 74,2 3adeT ¢ OLEHKOM IIK-1-3yB
MK-2-3yB




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

C uenpio peanu3ayi KOMIETEHTHOCTHOTO MOAX0/a, a TakKe (JOPMHUPOBAHUS U Pa3BU-
TUS NPOQECCUOHAIBHBIX HABBIKOB O0YYAIOIIMXCS pealn3yloTcs CIEAYIOIIUEe CPelICTBa, CIO-
coOBbI ¥ OpraHU3alMOHHBIE MEPOIIPUATHSL:

- U3y4YEHUE TEOPETHYECKOr0 Marepuana JUCUUIUIMHBI Ha JIEKIUSAX C MCIOJb30BaHUEM
KOMITbIOTEPHBIX TEXHOJIOTHUIA;

- CAMOCTOSITEJIBHOE U3YUEHUE TEOPETUUECKOr0 Marepuasia JUCUUILIMHBI C UCIOJIb30BA-
HUEM METOMYECKUX Pa3pabOTOK, CIIEHUATBbHON yueOHOH 1 HAyYHOH JTUTEepaTyphl;

- (hopmupoBaHue U pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB OOyUarouIuxcs Ha Jiabopa-
TOPHBIX 3aHIATHSIX.

B uznosxeHuu JIEKIIMOHHOTO MaTepuasa W MpH MPOBeIeHUU o0ydaroumxcs Ha jgadopa-
TOPHBIX 3aHATHH MPEAINoaracTcs mepexox OT PEenpOAYKTUBHBIX METOA0B OOydeHHs K yac-
TUYHO-TIOUCKOBBIM U HUCCIEAOBATEIILCKUM METO/aM, Pa3BUBAIOIIMM JIOTHYECKOE, TEOpETUY -
CKO€ MBIIIUIEHUE, YMEHUE apryMEHTUPOBATh U OTCTANBATh COOCTBEHHOE MOHUMaHHUE BOIPOCA.
C 3T0ii 11ebI0 BO3MOXKHO HCIIOJIB30BAHUE METO/IOB IBPUCTUYECKUX BOIIPOCOB M OPIMHCTOP-
MUHTa (MO3TOBOM aTakH).

CamocTtosTenbHas paboTa CTY/IEHTOB JOJDKHA OBITh HAaIlpaBlIeHA HA 3aKpPEIUICHHE TeO-
PETHUYECKOI0 MaTepHalia, U3JI0)KEHHOTO IPEeroaaBaTeieM, Ha NpopaboTKy TeM, OTBEAECHHBIX
Ha CaMOCTOSITEIbHOE M3Y4YEeHHE, Ha TOJrOTOBKY K J1a00OpaTOPHBIM 3aHATHUSAM, MOATOTOBKY K
WTOrOBOM aTTECTALINH.

B xoxe 3aHsATUI NpeAnoaaraeTcsi UCIoJIb30BaHNE KOMILJIEKCA MHHOBALIMOHHBIX METOJIOB
AKTUBHOT'O OOYYEeHHUS CTYACHTOB, BKIIOYAIOIIETO B CEOS:

- co37aHKe MPOOJIEMHBIX CUTYallui ¢ MOKa3aTeNIbHBIM pEeIIeHUeM MpoOJieMbl Mperno/ia-
BaTeJIeM;

- CaMOCTOATEIbHYIO TIOUCKOBYIO NESATENIbHOCTh B PEIICHUU YUeOHBIX POOIeM, HalpaB-
JSIEMYIO MTPENOJaBaTENEM;

- CAaMOCTOSTEJILHOE pelIeHHe TPoOJIeM CTYJAeHTaMU 10 KOHTPOJIEM ITperoiaBaTels.

Peanu3zanus MHHOBALIMOHHBIX METOAOB OOYYEHHs BO3MOXKHA C MCIOJIb30BAaHUEM Clie-
JTYIOIIUX MPUEMOB:

- MHCTPYKTaX CTYJEHTOB IO COCTaBJICHHIO TAaOIMIl, CXeM, TpauKOB C MPOBEIECHUEM
MOCJIEAYIOLIETO UX aHAJIN3a,

- IPUMEHEHUE PEKOMEHJAINIl 10 COCTaBJICHUIO TE3UCOB M KOHCIEKTOB IO MPOYUTAH-
HOMY Martepuaiy,

- packpbITuE IpenoAaBaTeyeM NPUYUH M XapakTepa HeyJad, BCTPEUaIoIUXCs Ipu pe-
HIEHUH MTPo0IIeM;

- IEMOHCTpalMsl aIbTEPHATUBHBIX MOJIX0JI0B K PELICHUIO KOHKPETHOM MPOOIeMBbL;

- aHAJIM3 MOJYYEHHBIX PE3yIbTAaTOB M OTBHICKAHHE TPAHUI] UX IPUMEHUMOCTH;

- UCTIOJIL30BAaHKE 3aJaHUH 1T CAMOCTOSITEIBHOU PaObOThI C M30BITOYHBIMH JTAHHBIMH.

6 YueOHO-MeTOAMYECKO€E 0OOecTiedeHHe CAMOCTOATEIbHOI padoThl 00y4aromMXCcs

AynuropHas camocTosITeNbHasi padoTa 00y4yaroluXcsl OCYIIECTBIISIETCS Ha MpaKTHde-
CKHUX 3aHATHSIX B BUJE BBINOJIHEHUS YIPAKHEHUHN U PEIICHUS 331a4, B KOTOPBIX COUETAKOTCS
AJIEMEHTHI TEOPUH U MPAKTUKHU CTalEIIaBUIbHBIX IIPOLECCOB, MO 33JaHUIO U MO/ KOHTPOJIEM
IpenoaaBaress.

BueaynuropHas camocTosiTenpHas paboTa 00y4aromuxcsi OCYIIECTBIISETCS B BUIE U3Y-
YyeHus1 y4eOHOU IUTEpaTyphl MO pazesiaM JUCIUILTHHBL.

Bormpocs!l u 3a1aHust 111 TPaKTUYECKHUX 3aHATHUI M MPOBEIEHUS CaMOCTOSITENbHOU pa-
00Tl MO IUCHMIUIMHE «BpImnaBka craiu B KOHBEpPTEpax» OIYOJMKOBAHBI B CIIEAYIOIIEM
yaeOHo-MeTonnueckoM obecrnieuennn: KomecnukoB 1O.A., bymanos Bb.A., Cronspos A.M.
MerTamtypruyeckiue TeXHOJOTHH B BBICOKOIPOM3BOJUTEIHLHOM KOHBEPTEPHOM Iiexe: yueo.



nocobue nox pexa. B.A. bureesa.- Maruurtoropck: M3a-B0 MarHuToropck. roc. TeXH. yH-Ta
nm. I'.'11. Hocosa, 2018. — 379 c.

O1neHoYHBIE CPENICTBA AJIsl TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH, IPOMEXKYTOUYHOM atT-

TeCTaluH 110 UTOraM OCBOCHHA JUCHHUIIJIMHBI:

wn

&

©oNo O

IIpumepHbIe BONPOCHI 1JI1 IPOMEKYTOYHOI0 3a4eTa

CTtpykTypa mpoU3BOJICTBA YEPHBIX METAJUIOB U 33Jaud CTAJICIIIIaBUIIBHOTO TIPOU3BO/I-
CTBa.

YCTpoiiCTBO COBPEMEHHOTO KOHBEPTEPA.

[Topsimox BBO/Ia HEMETAIIIMYECKUX MaTepUaioB B KOHBEPTEP.

KonBeprepHblii Ta3: cocraB, TEMIIEparypa, 3albUICHHOCTb, OpraHU3alus €ro OT-
BOJIa Y OYUCTKH.

XapakTep OKHCIICHUSI KPEMHUS U MapraHiia B KUCJIOPOJHOM KOHBEpTEpE.

[I[1aKkoBBIN PEXKUM KIACCUUECKON TEXHOJIOTUU KUCIOPOAHO- KOHBEPTEPHOU IIABKH.
[ToBenenue docdopa Bo BpeMs IPOAYBKH B KUCIOPOAHOM KOHBEpTEpE.

JyTbeBO pexuM KJIaCCUUECKOW TEXHOJIOTMH KUCIOPOIHO- KOHBEPTEPHOMU IIJIaBKH.
BosmoxkHOCTH mpoBeeHus aecyabGypaluu MeTajlia B KUCIOPOJAHOM KOHBEPTEpE.

10. Usmenenue cpemHeil TeMiiepaTypbl MeTaula MO XOIy MNpoAayBKu. Oxiaxnaroiiee

BO3JEHCTBUE IPUCATIOK.

11. CtpykTypa KOHBEpPTEpHOW BaHHBI B IEPUOJ MAKCHUMAJIbHBIX CKOPOCTEH OKHCIECHUS

ouhwdE

8.
9.

yriepoja.

le/IMepH])Ie BOIIPOCKHI UIA IIOATOTOBKH K YCTHOMY OIIPOCY

CBolicTBa METAJUTYPTUYECKUX PACIUIABOB: YYT'yHa, CTAJIN U IIJIAKOB.

TemnepaTypHBbIi peKUM B KUCIOPAHOM KOHBEPTEPE.

Oran 3anuBky yyryHa B KK.

ITponyBka kak ocHOBHas TexHoJiorndyeckas oneparus B KK.

«ToBanka» KOHBEpTEPA.

OcHoOBHBIE MTapaMeTpPbl KUCIOPOAHOIO AYThs: YUCTOTA, JABJIEHHE, WHTEHCUBHOCTD

IIPOJYBKH, CKOPOCTb UCTECYECHU S, INIOTHOCTD.

Oco0OeHHOCTH MPUMEHEHHSI MJIMHAPUYECKUX U KOHUYECKUX COMEI JUIsl IOJauu TyThs
B KOHBEPTEP.

CrtpyKTypa peaklimOHHON 30HbI IPU MIPOYBKE METAJLIA CBEPXY.

Kom6uHnpoBaHHas npo1yBKa KOHBEPTEPHOUM BaHHBI: HA3HAUYEHHE U PEareHTHI.

10. CtpykTypa peakiiMOHHOM 30HbI TP MPOAYBKE METaljIa CHU3Y.
11. O6uras xapakTepucTHKa coria JlaBajis U mpUHIUIT ero paboThI.

12. CtpykTypa KOHBEpTEPHOI BaHHBI MTOCIIE 3aJMBKHU JKUAKOTO UyTYHA.

IIpumepHbIe 3a1aHUA 1J151 BHITIOJTHEHUS] KOHTPOJIbHOI padoThl

KonrpoasHas padora Ne 1.
- Kitaccuueckast TeXHOIOTHS BBITNIABKH CTAJM B KOHBEPTEPAX.
- TpeGoBaHus y MIMXTOBBIM MaTepraiaM KOHBEPTEPHOH IIaBKH.
3amava 1. OnpenenuTs pacxoa TEXHUYECKH YHCTOTO KUCIOpOAa Ha MPOAYBKY MeTall-

sommxThl, coctosimied u3 100 T toma m 300 T )KKUIKOTO YyryHa, UMEIOIIEr0 XUMUYECKUI CO-
cTaB OJMM3KUI K CpPEJHUM 3HAa4eHUsIM cocTaBa 4yryHoB [TAO «MMK», npu BbImIaBke B KOH-
BepTepe aBTOKY30BHOM cTanu tumna 08HO.
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3amava 2. Ckonbko u3BecTH, coaepxkameit 90 % CaO, moxkHo nomyuutsh u3 500 T u3-
BECTHSIKA, €CJIM B HeM conepxkutcs 95 % CaCOs ?

KontposnbHas padora Ne 2.
- OCHOBHBIE PEAKITUU OKHCIUTEILHOTO paUHUPOBAHUS.
- MarepuanbHbIi ¥ TETUIOBOH OajlaHChl KOHBEPTEPHOM IIJIaBKH.
- XapakTepucTUKa OCHOBHBIX CTaTei OaIaHCOB.
- CocraB 4yryHa, Jioma, CpeIHUI COCTaB METAJLIOIIUXTHI.
3amava 1. Onpenenuth COCTaB HAMEPTBO O00XIKEHHOTO JTooMHUTa CaTKHHCKOTO MECTOPOXK-
nenust, conepskaiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % A1,0,; 0,43 % Fe,03; 0,01
% Mn304; 46,72 % m.ILIL (TIOTEpU MIPH MPOKAIIMBAHUN ).
3amaua 2. Ckoibko u3BecTH, copeprkaiieit 85 % CaO, moxxno nomyunts u3 1000 T n3BecTHsIKA
AranoBckoro MecropoxaeHust ? 3BecTHsIK AranoBCKOro MecTopoxeHust coaepxur 52,77 % CaO;
3,2 % MgO; 0,8 % SiO,; 0,1 % S 1 43,13 % m.1.11. (IOTEPH IPH MPOKATMBAHKK ).
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7 OIIeHO‘lHBIe cpeacrea AJid MpoOBEACHUSA l'lpOMe)KyT()‘lHOi/i arrecranmumn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramumn.:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

IIK-1: cmocoon

OCTHIO K AHAJIU3Y U CHHTEe3y

3HaTh

[lonsiTMA aHanmu3a M CHUHTE3a NPUMEHU-
TEIbHO K METaJUIypruuecKoMy HallpaBiie-
HUIO, B YaCTHOCTU K BOIIpOCaM IMPOU3BOJI-
CTBA CTaJU B KUCJIOPOJHBIX KOHBEpTEpax.
OCHOBHBIE peaklMH, MPOTEKAIOIINE B KU-
CIIOPOJJHOM KOHBEpPTEpE IpU BBIILIABKE
ctanu. OcoOeHHOCTH PadOTHI COBPEMEH-
HBIX KOHBEPTEPOB M TEXHOJIOTUH CTale-
IJIaBUJIBHOTO Tpou3BojAcTBa. MHHOBalu-
OHHbIE TEXHOJIOTUU B KOHBEPTEPHOM IIpO-
U3BO/JICTBE.

Hepeueub meopemuiuecCKux 6onpocoe K zauemy ¢ OE(EHKOﬁ:

CoBpeMeHHOE COCTOSIHME KOHBEPTEPHOTO IPOM3BOJICTBA CTAJIH.
OcHOBHBIE 3JIEMEHTBI KOHCTPYKILIUU KUCIOPOIHOTO KOHBEPTEPA.
OOw1ast xapakTepucTHKa pabouero npocTpaHcTBa KOHBEPTEPA.
OcobenHoctr (hyTepoBKH pabOUEro MpOCTPaHCTBA KOHBEPTEPOB.
Busl paboT 0 BOCCTaHOBIIEHUIO PabOYero ciosi GyTepOBKH.
[TpogomKUTETHHOCTh KaMITaHUH PabOTHI KOHBEPTEPOB B (PAKTOPHI €€ OMPEeaeIIso-
ue.
7. Knaccudukanus COBpeMEHHBIX CLIOCOOOB IUIABKHU CTAJIU B KOHBEpTEpaXx.
8. Bwunbl ra3zos okucnuTeneil Uit IpoAyBKU MeTajljla B KOHBEpPTEpax M crocoObl BBOA
UX B KOHBEPTEPHYIO BaHHY.
9. 3aKOHOMEpPHOCTH JIBUKEHHUS I'a3a M0 KaHalaM [epEMEHHOT0 CeYeHUsl.
10. OcHOBHBIE TTapaMETPBI KUCIOPOAHOTO IyThs: YACTOTA, JaBJICHHE, WHTCHCHBHOCTH
IIPOJYBKH, CKOPOCTb UCTEYEHNUS, TUIOTHOCTD.
11. OcobeHHOCTH TPUMEHEHHUS IMITMHIPUYECKUX U KOHMYECKUX COTeN JIJIsl TOIavuu Jy-
Tbsl B KOHBEPTEP.
12. CtpykTypa peakimOHHOW 30HBI PH MPOYBKE METAJlIa CBEPXY.
13. KomOuHupoBaHHAas MPOAyBKa KOHBEPTEPHOI BaHHbI: HA3HAYEHUE U PEAreHThI.
14. CtpykTypa peakiIMOHHOM 30HbI IPU MPOJTYBKE METaJIa CHU3Y.
15. O6mas xapakrepucTuka coruia JlaBans U IpUHIMI €ro paboThl.
16. CTpykTypa KOHBEPTEPHOH BaHHBI ITOCIIE 3AJTMBKU KUKOTO YYyT'yHA.
17. BbIxoJ1 )KHAKOTO MeTajlia B KUCJIOPOTHOM KOHBEPTEPE M ONPEACIISIONINE ero dak-
TOPBI.

EooahrwbdE
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

18. OcHOBHBIE IpoOLIECCHl B IEPBUYHOM peaKIIMOHHON 30HE.

19. XapakTtep B3aMMOACHCTBHS TyThsl C METAJUIOM B IMIEPBUYHON PEAKIIMOHHOM 30HE.

20. OcHOBHBIE 3JI€MEHTBI KOHCTPYKLUH (PypM AJIs OAAYH IyThsl CBEPXY.

21. JlyTbeBble yCTpOMCTBA IIPH MIPOJYBKE METAJLIa CHU3Y.

22. OcHOBHBIE NTPOLIECCH] BO BTOPUUYHON PEAKLIMOHHON 30HE.

23. Poib OKCH/IOB jKeje3a B OKUCIUTEIBHBIX MPOIeccaX PEaKIIMOHHOM 30HBI.

24. OGpa3oBaHue UIAKO-METAIIIMUECKONW IMYIIbCUU B ITOJIOCTU KOHBEpTEpa U U3MEHe-
HUE €€ YPOBHS BO BpeMs MTPOAYBKH.

25. Posib KOpPOJIBKOB METaJUIa B OKUCIMTENbHBIX MPOLIEcCcax.

26. OcHOBHBIE 321241 OKHUCIUTEIHHOTO pahUHIUPOBAHUS B KOHBEPTEpaX U METOJIBI UX
pereHus.

27. OcoOeHHOCTH TEXHOJIOTHH Iepeieia HU3KOMapraHOBUCTBIX YyI'YHOB.

28. Oco0eHHOCTH TEXHOJIOTHH Tiepeneia GochopucThiX YyryHOB.

29. OcoOeHHOCTH TEXHOJIOTHH TIepeieia BaHaINHCOePKALINX TyTyHOB.

30. Oxucnenue xese3a BO BpeMs IPOLYBKU MeTalljla B KOHBEpTEpE.

31. OcoOeHHOCTH OKUCIICHUS yTIJIepo/ia B KUCIOPOTHOM KOHBEpTEDPE.

32. Tlops 10K BBOJ]a HEMETANIMYECKUX MAaTEPUAIOB B KOHBEPTED.

33. KoHBepTepHbIil Ta3: cOCTaB, TeMIlepaTypa, 3albUICHHOCTh, OpPTaHU3aIHs €ro
OTBO/Ia M OYUCTKH.

34. XapakTep OKUCIEHUsI KPEMHUS M MapraHila B KUCIOPOJIHOM KOHBEpTepe.

35. [1InakoBbIil pexXUM KJIaCCUYECKOH TEXHOIOTUU KUCIOPOTHO- KOHBEPTEPHOH IJIaBKU.

36. IToBenenue gocdopa Bo BpeMs MPOITYBKH B KHCIOPOJHOM KOHBEPTEPE.

37. JlyTbeBoii pesKuM KJIACCHUECKON TEXHOJIOTHH KUCIOPOAHO- KOHBEPTEPHOM IIaBKH.

38. Bo3MOXKHOCTH TIPOBEICHUS IECYIb(Pypaluy MeTalia B KUCIOPOJHOM KOHBEPTEpE.

39. MI3meHeHue cpeniHeil TemnepaTypbl MeTalljla 1o X0y IpoayBKu. Oxiaxjaaromniee
BO3EHCTBUE TPUCATIOK.

40. CTpyKTypa KOHBEpTEpHOW BaHHBI B IEPHOJ] MAKCUMAIIBHBIX CKOPOCTEH OKUCICHUS

yriepoja.
41. XapakTepucTHKa XHIKOTO YyTryHa KaKk OCHOBHOT'O MaTepHasa KJIaCCHYeCKON TeXHO-
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

JIOTUU KUCIOPOIHO- KOHBEPTEPHOM IIIaBKH.

42. MeTalmn4ecKuii TIOM: Ha3HauYeHUE W CBOMCTBA.

43. COOTHOIIEHHE MEX/1y UYyTYHOM U JIOMOM B IIUXTE KUCIOPOJHBIX KOHBEPTEPOB U
(hakTopbI, €T0 ONPEICIISIONINE.

44. OcHOBHBIE ONEpPALUU KJIACCUYECKOM TEXHOJIOTUM BBIIJIABKA CTadd B KHUCIO-
POIHOM KOHBEPTEPE: CYIIHOCTH, MTOCIEA0BATEILHOCTD U IPOIOJIKUTEIBHOCTD UX
MIPOBEICHUSI.

45. TerioBo€ COCTOSIHUE KOHBEPTEPHOU BaHHBI MEpe/] POyBKOI.

46. lnHamMuKa cOCTaBa IIJIaKa 1o X0y MTPOYBKH B KOHBEPTEPE C BEPXHEH MMoIavueH 1y-

ThSI.

47. [1naBUKOBBIH 1ITIAT: HA3HAUYEHUE, COCTAB M CBOMCTBA.

48. Pabota coria JlaBamns B pacueTHOM peXHUME.

49. ®opMupoBaHUEe PEAKIIMOHHOM 30HBI B KOHBEPTEPHOIl BaHHE.

50. i3BecTh: Ha3HaYEHHUE, COCTAB U CBOMCTBA.

51. CtpoeHue peakIMOHHOM 30HbI IPU MPOAYBKE COOKY.

52. 3naueHue nUIakO0OPa30BaHMS U €TO CBS3h C IYTHEBBIM PEKUMOM IUIABKH.

53. MexaHu3M pacTBOPEHHSI U3BECTH B IILIAKE.

54. OcHOBHBIE TPEOOBAaHUSI K U3BECTH.

55. Tlokazarenu maakooOpa3oBaHus U UX U3MEHEHHs [0 X0y MPOJIYBKH.

56. OcHOBBI pacyeTa pa3MepoB PEaKIIMOHHOW 30HBI.

57. OcoOeHHOCTH IPUMEHEHUS TOIIMBA B KOHBEPTEPAX.

YMmeTs

JlaBaTb XapakTEpPUCTHKY OCHOBHBIM IIPO-
reccaM, IPOTEKAOIMKUM B KHUCIOPOJHOM
KOHBEpTEpe IpHU BBIIUIABKE CTaIH. Bblne-
JIATh TJIaBHBIE U BTOPOCTEIICHHBIE DJIEMEH-
Thl METaJUIyprH4eCcKOro mporecca Ha Oc-
HOBe uX aHaimza. O000ImaTh pa3TuYHBIC
BapHalllA KHCIIOPOJIHO-KOHBEPTEPHOTO
IIPOLIECCA HA OCHOBE UX CHHTE3A.

Ilpaxmuueckue 3a0anus:

JlaTh XapaKTepUCTUKY MPOLECCY MPOU3BOJICTBA CTAJIU B KHUCIOPOJIHOM KOHBEPTEPE:
- 1aTh XapaKTEePUCTUKY MPOLIECCY OCMOTpA U 3arpaBKu (yTEPOBKH;

- 1aTh XapaKTEPUCTUKY MPOLIECCY 3aBaAJIKH JIOMA;

- 1aTh XapaKTEePUCTUKY MPOIIECCY 3aJTUBKHU YyT'yHa,

- 1aTh XapaKTEePUCTUKY MpoliecCy TPOIYBKH U T.1.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMITETCHIIUH
Bnagerts CriocoOHOCTBIO BBIOJHATH pacueTsl 10 | Ilpumepsl 3a0anuit Ha peuwtenue 3a0ay u3z npogheccuonanvHol odracmu:

KOHBEPTEPHOMY IIPOU3BOJICTBY Ha OCHOBE
aHanu3a U cuHTe3a. HaBblkamMu BBINOJIHE-
HUS I[IMXTOBKH Uil pEaNbHBIX YCIOBHUN
METaJUIypruuecKoro Npo13BOICTBA.

3anava 1. Onpenenuts pacxoj TEXHUYECKU YUCTOrO KUCIOPOia Ha MPOIYyBKY Me-
TaIomuXThl, coctosamei nu3 100 T soma u 300 T )KUAKOTO YyryHa, UMEIOLIETO XUMHUYe-
CKHUIl cocTaB OJIM3KHIA K CPeHUM 3HaueHUSAM cocTaBa 4yryHoB [TAO «MMK», npu BbI-
IJIaBKE B KOHBEPTEPE aBTOKY30BHOM cTanu Ttumna 08HO.

3anmaga 2. Ckonbko uzBectH, conepxaimieid 90 % CaO, moxHO monydnts u3 500 T
M3BECTHSKA, €ClIU B HeM cozepkutes 95 % CaCOs ?

3amaga 3. OnpenemmTs COCTaB HAMEPTBO OO0OMOKEHHOTO JiosioMuTa CaTKHHCKOTO Me-
cropoxkaenus, copepxariero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % A1,0;; 0,43
% Fe;03; 0,01 % Mn304; 46,72 % TLILIL (TIOTEpH MTPH MPOKAIMBAHUN ).

3amaua 4. Cxonbko u3BecTH, coaeprkarieit 85 % CaO, moxHo nomyuuts u3 1000 T u3-
BECTHsIKa ATamoBCKOTO0 MecTopokaeHusi ? M3BecTHAK AraroBCKOrO MECTOPOKIICHUS COLEp-
xut 52,77 % CaO; 3,2 % MgO; 0,8 % SiO,; 0,1 % S u 43,13 % m.i.m. (oTepH IpH MpoKa-
JIMBaHUMN ).

3amaua 5. OnpenenuTs BBIXOA M COCTaB U3BECTH, MOTYUYEHHOW U3 M3BECTHsKA Typro-
SIKCKOTO MECTOPOXK/ICHUS], €CJIM B Hel Tociie o0kura octanochk S5 % m.a.i. M3sectusik Typro-
SIKCKOTO MECTOpOKIeHHs coepxut 54,3 % CaO; 0,4 % MgO; 1,0 % SiO,; 0,27 % Fe,O3; 0,08
% P; 0,1 % S 1 43,85 % n.1.11. (moTepy Npy NPOKaTMBAHUH).

[TK-2: crtocoOHOCTHIO BBI6I/IpaTL METObI UCCIICAOBAaHNUA, IINIAHUPOBATH U IPOBOJAUTH HeO6XOI[I/IMBIe OKCIICPUMCHTBI, UHTCPIPECTUPOBATDH PE3YJIbTAThI U

J€JIaTh BbBIBO/IbI

3HaThb OCHOBHBIE METO/IBI HCCIIEOBAHUIN, HC- Ilepeuens meopemuueckux 60npocos K 3auemy:.
MOJIb3YEMbIE NP BHIIUIABKE CTAJIU B KH- MeTtonb! HcciieqoBaHUN KOHBEPTEPHBIX MPOLIECCOB!
CJIOPOJIHBIX KOHBEPTEPAxX - TabOpaTOpHEIE;
- MIOJIYNIPOMBILIICHHBIE;
- IPOMBINIJICHHBIC
YMeTh BBIOMpPATh METOJIbI MCTBITAHUMN; aHaNu3u- | [Ipakmuueckue 3a0anus’

poBatb M 00pabaThIBaTh pe3yJbTaThl HC-
CJIEIOBAHUN U U3MEPEHUN

Ornrcare METO/IbI ONIPEAEIICHNS] OKAa3aTeNIe KOHBEPTEPHOM IIJIaBKH
- pacyeTHBIN (METOJ] MaTEeMaTHYECKOTO MOJICIIMPOBAHMUS);
- MeTOJ1 (PU3UYECKOTO MOJEITUPOBAHHS.
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CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIETEHLIMU
Bnanets [IPAKTUYECKUMHU HABBIKAMU IIPOBEIACHUS 3aoanusa na peuienue 3a0ay u3 npogheccuoHanNbHOl 0d1acmU, KOMNJIEKCHbLE 3a0a-

UCIIBITAHUH TI0 OMPEACTICHUI0 OCHOBHBIX
3HAYUMBIX MapaMeTPOB KOHBEPTEPHOI
TUTABKU U IIPUMEHEHUS] METOOB MOBBIIIIE-
HUs 3GPEKTUBHOCTH CTaJIeTIaBUIbHBIX
IIPOLIECCOB

HUsA.

HpOI[eMOHCTpI/IpOBaTB HaBBbIKK B OIIPCACIICHUU OCHOBHBIX nokasareiaeu KOHBCpTCpHOﬁ
IUIaBKH, IPEAJIOKUTb MCPONIPUATHUS 110 IIOBBINICHUIO BBIXO4a TOAHOI0 MCTaJlJIa B KMCJIO-

POIHO-KOHBEPTEPHOH IJIaBKE
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0) Ilopsinox npoBeneHHs] NPOMEKYTOYHONH aTTeCTAllMH, MOKA3aTeJIH W KpPUTepHH
OLICHUBAHUS:

[IpomexxyTouHast arrecTauys Mo AUCUMIUIMHE «BBIIUIaBKa CTalnu B KOHBEPTEPAX» BKIIO-
YaeT TEOPETUYECKHE BOIPOCHI, MO3BOJISIONINE OICHUTh YPOBEHb YCBOCHHUS OOYYaIOUIMMHUCS
3HAaHUW, U TPAKTHUYECKUE 3aJaHMsl, BBIABISIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHHH U
BJIaJICHHI, IPOBOJUTCS B OpPME 3a4eTa C OLCHKOM.

3aueT 1o AaHHOM AMCUMILIMHE MPOBOAUTCS B BUJIE cOOECeIOBaHUS B paMKax TEOpeTHYe-
CKUX BOIPOCOB, BHIHOCUMBIX Ha 3a4€T H/HJIN PEIICHHs MPAKTUYECKUX 3aTaHUH.

Iloka3aTesn U KPpUTEPHH OLCHUBAHNUS 3a4€Ta C OLIEHKOM:

— Ha OIEHKY «OTiIHYHO» (5 0ayioB) — OOYYarOIIUKCS JEMOHCTPHPYET BBICOKHH YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHITNI, BCECTOPOHHEE, CHCTEMAaTHIECKOE M TITyOOKOe 3HAHUE y4eO-
HOT'O MaTepHasa, CBOOOJHO BBHIMIOJIHSIET MPAKTUYECKHE 3a1aHHs, CBOOOTHO ONEPHPYET 3HAHUSIMH,
YMEHHUSIMH, IPUMEHSET UX B CUTYALUSAX MOBBIIIEHHON CII0KHOCTH.

— Ha OLEHKY «xopouio» (4 6amna) — o0yJarouuiics 1eMOHCTPUPYET CPEIHUN YPOBEHB Chop-
MUPOBAHHOCTHU KOMHCTCHHI/IﬁZ OCHOBHBIC 3HaHUA, YMCHHS OCBOCHBI, HO NOITYCKArOTCs HC3HAYU-
TEJIbHBIE OIIMOKHU, HETOUHOCTH, 3aTPyIHEHUS NIPH aHATUTUYECKUX OIepalysx, IepeHoce 3HaHUM
n YMCHI/II;’I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

— Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 Oayia) — 0Oydyaromuicss JEeMOHCTPUPYET MOPOTOBbIi
YpOBeHb C(HOPMHUPOBAHHOCTH KOMIETCHIIMNA: B XOJI€ KOHTPOJBHBIX MEPOMPUATUN TOMYCKAIOTCS
OMIMOKH, MPOSIBIISIETCS] OTCYTCTBUE OTACIBHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYYAIOIIMIACS UCIIBI-
THIBA€T 3HAUUTEJIbHBIE 3aTPYJHEHMS IPU ONIEPUPOBAHUY 3HAHUSIMU M YMEHUSMHU IIPU UX HEPEHO-
Ce Ha HOBBIE CUTYalUH.

— Ha OILICHKY «HEY/IOBJIETBOPUTEIHLHOY (2 Oasia) — 00yJarouuiicss AeMOHCTPUPYET 3HAHUS HE
6omee 20% TEOpPETUYECKOT0 MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET TI0Ka3aTh
HMHTCJUICKTYaJIbHbIC HABBIKW PCIICHHA IPOCTHIX 3aaa4.

— Ha OIICHKY «HEYAOBJIETBOPUTENbHO» (1 Gamt) — o0yJaromuiics He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BCIACHHUA U 00BSICHEHUS I/IH(bopMaHI/II/I, HE MOXCT IMOKa3aTb MHTCJUICKTYaAJlb-
HbIC HABbIKW PCHICHUS MPOCTHIX 3a4a4.

8 YueOHo-MeTonMYecKkoe U HHGOPMALHOHHOE o0ecrieyeHne TUCHUILTHHBI (MOLYJIs1)
a) OcHoBHas JqUTEpaTypa:

1. OCHOBBI METAJUTYprHUECKOro Mmpou3BojacTBa : yueOHuk / B.A. burees, K.H. Bro-
BuH, B.M. Konokonbiies, B.M. Canranuk. — Cankt-Ilerepoypr : Jlans, 2017. — 616 ¢. —
ISBN 978-5-8114-2486-3. — TekcT : 3/eKTpOHHbIHN / DIeKTPOHHO-OMOIMOTEUHasT CUCTEMa
«Jlamwy : [caiir]. — URL.: https://e.lanbook.com/book/90165.

0) /lomoyiHUTE IbHAA JIUTEpaTypa:

1. Nsnes, C.A. Metamnyprudeckue TE€XHOJIOTHUH. MeTamryprusi 4€pHbIX METAJUIOB :
yuebHoe mocodue / C.A. Uenes, M.II. KintoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr: DIEKTPOHHBIN / DNEKTPOHHO-OMONMOTEYHAs —CHUCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/108106.

2. bezboponos, FO. H. MapkupoBka craneii u cruiaBoB: Y4yeOHoe nocodue / be3bo-
ponoB FO.H., 'anmnaxmeroB P.H., Yankun U.A. - Kpacnosip.:C®VY, 2016. - 130 c.: ISBN 978-
5-7638-3406-2. - Texkcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CrnenuanpHble CTATH U CIUTaBbl: YueOHoe mocodue / KoBaneBa A.A., JlomatuHa
E.C., Anukuna B.1. - KpacHosp.: CDVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Teker :
snexkTpouHbIi. - URL: https://new.znanium.com/catalog/product/967770
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4. Mapuenko, H.B. Meramnypruueckoe coipbe : yued. mocobue / H.B. Mapuenko,

O.H. KoBtyH. - Kpacnosipck ; Cub. dbenep. yu-1, 2017. - 222 ¢. - ISBN 978-5-7638-3658-5. -
Tekcer : anextponnsiid. - URL: https://new.znanium.com/catalog/product/1031871

Iepuoauyeckas neyarb (GKypHAaJIbI):
1. HayuHo-TeXHUYECKUH 1 HAyYHO-TIPOU3BOJICTBEHHBIN KypHan "M3Bectus Boicmmx Yueo-
HbIx 3aBenenuii. Yepnas Meramnyprus'. — URL: https://fermet.misis.ru/jour/index
2. HayuHOo-TeXHMYECKHUI U TPOM3BOJACTBEHHBIN XypHan «Mertamnypr». — URL:
http://www.metallurgizdat.com/index.php
3. Hay4HO-TeXHUYECKHiA, TPOU3BOICTBEHHBIN U Y4eOHO-MeTOAnYeCK i KypHai «[IpousBo-
ctBO npokaTa». — URL: http://www.nait.ru/journals/index.php?p_journal _id=7
4. Hay4yHO-TeXHMYECKHUI U TPOM3BOJCTBEHHBIN XKypHal «Y€pHas metaiutyprus. bronnerens
Hay4YHO-TEXHUYECKOW M SKOHOMHUUYecKor nHpopmarun». — URL:
https://chermetinfo.elpub.ru/jour
5. Hayunsrii xypHan «4€pusie metamnsiy. — URL: https://www.rudmet.ru/catalog/journals/5/
6. Hayunsrii sxypHan «Bectauk MI'TY um. I'.1. HocoBa». — URL: http://vestnik.magtu.ru/
7. Cnenuanu3upoBaHHbIA HAyYHO-TEXHUUYECKUH KypHal «JIuTeiiHoe npoussoactso. — URL:
http://www.foundrymag.ru/
8. Hayuno-texuuueckuit xxypnan «Jluteimuk Poccuny. — URL:
http://www.ruscastings.ru/work/396/6988
9. ExxeMecs4yHbIN HayYHO-TEXHUYECKUI M TPOM3BOICTBEHHBIH XypHan «MeTaioBeieHue u
TepMudeckas oopadorka merauioy. — URL: http://mitom.folium.ru/
10. EsxemecsiuHbIN peLieH3UPYEMBbIi TPOU3BOACTBEHHBIN, HAYYHO-TEXHUUECKUH U yuyeOHO-
Meroandeckuit xxypHan "Texnomnorus metayon". — URL:
http://www.nait.ru/journals/index.php?p_journal_id=8
11. XKypnan «Teopust u TEXHOJIOTHS METAILTypruyecKoro npoussozacreay. — URL:
http://ttmp.magtu.ru/ru/

B) MeroauyecKkue yKa3aHus:

Konecuukon FO.A. [IpumMepsl perienus 3a1a4 1o TEXHOJIOTUH BBITUIABKH cTayiv: Meto-
JUYECKUE yKa3aHMs 10 IIPOBEACHUIO NIPAKTUYECKUX 3aHATUI 10 TUCLMIUIMHE «BhlmiaBka cra-
aw» Ui ctyaeHToB cnenuanbHocTy 22.03.02 Maraurtoropek: ®I'BOY BO «MI'TY um. I'.U.
Hocosay, 2016. 32 c.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypChl:
Ilpoepammnoe obecneyenue:

Haumenosanue 10 No norosopa Cpox nercTBUSI JTMTIEH3UN
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager 1(3_}386021H0 pacmipocTpaHseMoe SecopouHo
7Zip CBOOOJIHO 0eccpouHo
pacmpocTpaHseMoe

n)AHTepHeT-pecypenbl

— HanmonanpsHast nHGOpMaIoHHO-aHATUTHYEeCKas cucTeMa — Poccuiickuil MHJIEKC Hay4HOTO
nutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

— INouckonas cucrema Axanemus Google (GoogleScholar) — URL: https://scholar.google.ru/.
— Nndopmannonnas cucrema — EanHoe okHO AocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —
URL: http://window.edu.ru/.

— denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE yupexaeHue «DeaepaabHbIi HHCTUTYT TIPO-
MBIIIEHHON COOCTBEHHOCTHY. — Peskum nmocryma: https://wwwl.fips.ru/
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9 MaTtepuajibHO-TeXHUYECKOe olecredeHne TUCHUNINHBI

Tun u Hazeanue ayoumopuu

OcHawenue ayoumopuu

VYyeOHas ayauTopus ais
NPOBECHUS 3aHATHH JIEK-
IIUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CayKalie 1 IpecTaB-
JeHus yaeOHoi nHdopMaIuu OOJIBIION ayAUTOPUHU: MYJIBTH-
MEMIHBIE CPEACTBA XPAHCHHUS, TIEpEIa4n U TIPEICTABICHUS
yaeOHoi nadopmaruu. Crienuain3upoBaHHas MeOeIb

VYyeOHas ayquTopus ais
IIPOBE/ICHUS MPAKTHUECKUX
3aHATHI

TexHu4eckue cpencTBa 00ydeHus, CyKalue 1Jis IpecTaB-
JeHus yaeOHoN nHdopMaIuu OOJIBIIION ayAUTOPUHN: MYJIBTH-
MEMIHBIE CPECTBA XPAHCHHUS, TIEPEIa4d U TIPEICTABICHUS
yaeOHoi nadopmanuu. Crienuain3upoBaHHas MeOeIb

VYyeOHas ayquTopus ais
IPYIIIOBBIX U UHJMBH]TY-
QJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTALINU

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ moakimoue-
HHEM K ceTH «VIHTepHeT» U C IOCTYIOM B 3JICKTPOHHYIO HH-
dbopMaImoHHO-00pa3oBaTenbHyt0 cpeny yHuBepcutera. Crie-
[HATM3UPOBAHHAs MEeOEITh

ITomenienue 1t camo-
CTOATEIbHOU paboThI

Kommnerorepraas texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO HH-
dbopMaimoHHo-00pa3oBaTeabHyI0 cpeny yHuBepcuteta. Crie-
[IMaTU3UpPOBaHHAs MEOEITh

[Tomemenne it XpaHEeHUsI
1 Ipo(UIaAKTUIECKOIO 00-
CITy)KMBaHUS y4eOHOTO
obopymoBaHus

Criennanu3upoBaHHas MeOeb: CTEIUIAXKH TSl XPaHCHHS
y4eOHOT0 000PYIOBAHHSI.

WHCTpYMEHTHI I PEMOHTA y4eOHOTr0 000y I0BaHHSL.
[xadw! 1 XpaHeHUsT y4eOHO-METOINIECCKON JOKYMEHTAIHH
U MaTepHaJIOB
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