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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCHUIUIMHBI «METOoAbl ONTUMHU3ALMH B METAJLTYPI UMD SIBIISIETCS
o0OyueHue CTYACHTOB HEOOXOJUMOCTH UCIIOJIb30BaHUS B TEOPUH U MIPAKTUKE BEACHUS
JIOMEHHOM IJIaBKH, CTaJICTIIIaBIIIBHBIX MTPOLIECCOB, KAK OCHOBBI BHICOKOM
MIPOU3BOIUTEIILHOCTH IOMEHHBIX M1€Yei, XOPOIIEro KauecTBa YyryHa U HU3KOTrO yAeIbHOTO
pacxo/a KOKca Ha €ro BBIILJIaBKY MPU HEBBICOKOH ero ce0ECTOMMOCTH COBPEMEHHBIX
METOJIOB HAXOXKJICHUS! HAMJTYUIINX BapHAHTOB PabOThl KOMILIEKCA METAILTypruuecKUX
arperaToB M BbIOOpa IIMXTOBBIX MAaTEPUAJIOB.

2 MecTo JUCUMILIIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Juctumimaa MeToapl ONTUMHU3ANKN B METAILTYPTUH BXOJIUT B YaCTh Y4EOHOTO TUIaHa
dhopMUpyEeMyIO yYaCTHHKAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM MTPOTPAMMEI.

JIist u3y4deHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILINH/ MPAKTUK:

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

AHanM3 9uCcI0BON HHPOPMALUH

Marematuka

MonenrpoBaHue MPOIIECCOB M 0OBEKTOB B METAILTYPIHH

YueOHas - Hay4dHO-HCCTIeI0BaTeNbCcKas padoTa (MoJydyeHne MepBUYHBIX HABBIKOB
HAy4YHO-HCCIIEeI0BATEIbCKOM PabOThI)

[InanupoBaHue 3KCrIEpUMEHTA

[IpoekTHas neATeIbHOCTD

DKCIUTyaTaluus JOMEHHBIX Ieuei

MeTtoabl uccien0BaHus MaTEPUAIOB U IIPOLIECCOB

HNudopmarrka n nHGOPMAITMOHHBIE TEXHOJIOTUU

3nanus (yMEHUs, BJa/ICHNUs ), TOTYYSHHbIE PU U3yYEHUU JTaHHOM ITUCIIUTUINHBI
OyayT HEOOXOIMMBI AJIs U3YYECHUS TUCIUILTAH/TIPAKTHK:

[ToaroToBka K ciaye u caada rocyJapcTBEHHOTO K3aMeHa

[ToaroroBka K mpoleaype 3alIuThl U 3aIIKUTa BBITYCKHOW KBATH()UKAITHOHHON
paboThI

[Ipoun3BOACTBEHHAA - TPEAIUINIOMHAs TPAKTUKA

3 Komnerenuun ody4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBOeHUS TUCUUIUIMHBI (MOAYs) «MeToabl ONTHUMHU3ALNY B
METaJUTyPTHH 00y4aronUics TOJDKEH 00J1a1aTh CIeNYIOIMMUA KOMIIETCHITUSIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMHN

[TK-3 CriocoOeH BBITIOMHATh HAYYHO-UCCIIEA0BATEIBCKUE 3a/1a4U B 00J1aCTH
poheCCHOHATHHON JIEATETLHOCTH

IK-3.1 Pemaer HayuyHO-MCCIIEI0BATEIHCKHUE 33]a49H B 00JIaCTH METALTYPTUU
YCPHBIX MCTAJIJIOB

[1K-4 Cnioco6eH BBIOHATE 33J]a4 MO OL[EHKE ChIPhSl U METAJUTYPTrUYeCKOM MPOTYKIINH,
KOPPEKTUPOBATh ¥ KOHTPOJIUPOBATH NPOU3BOJICTBEHHBIN MPOLIECC

[1K-4.1 OLeHNBAET ChIPhE U METALTYPTUYECKYIO TPOAYKIINIO, KOPPEKTUPYET U
KOHTPOJIMPYET IPOU3BOJACTBEHHBIN MpoIiecC ¢ 000CHOBAHUEM MPHUHSTHIX
TEXHOJIOTMYECKUX U TEXHUYECKUX MEP




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabota — 48,2 akaj. 4acos:
— aynutopHas — 45 akajl. 4acos;
— BHeayauTopHas — 3,2 aKaj. 4acos,

— camocTosTenbHas pabora — 24,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
o =
I B aKaJl. yacax 5} Bu KOHTPOJIS
Paznen/ Tema 3 (B acan ) == A y P Kox
g 3 © | caMOCTOSTEBHOM |  ycreBaeMOCTH U
JUCIUATITAHBI b 2« . KOMIIETEHIIHH
3 g g paboThI TIPOMEKYTOYHOM
Tex na6. HPaKT. 'S aTTecTaluu
3aH. 3aH. O =
1. Ontumuszanust. OCHOBHBIE
TIOHSATHS U TEPMUHBI
1.1 Ponb onTuMu3anuu N3yuenue
H Y y TIK-3.1, TIK-
TEXHOJIOTHYECKHX 0,5 0,5 | reopernueckoro YcTHbli onpoc a1
MPOIIECCOB B METAJLITYPTUH 8 Mmarepuaia '
W3yuenue
1.2 Dramsr pemenus 3amaqa M . TIK-3.1, TIK-
0,5 0,5 TEOPETUIECKOTO YCTHBIN onpoc
ONTUMU3ALUH 4.1
MaTepHaa
Wroro no pazneny 1 1
2. 3agauy oNTUMHU3ALAN
JIMHEHHOTO MPOrPaMMHUPOBAHHUS
2.1 Knaccuueckue 3agaun IIpopaboTka MK-3.1. TIK
JIMHEHHOTO 1 0,5 JIEKIITHOHHOTO YcTHbIH ompoc 4 ]j
POTPaMMHUPOBAHUS MaTepHaa '
. aQrIeCcKuil METOT BITTOJTHEHHE BITTOJTHEHHE
22T B B o TIK-3.1, TTK-
pelieHus 3aaga4y 2 2 MPaKTUYECKUX KOHTPOJIbHOU 41
ONITHMU3ALUH pabort paboTsr Nel '
8 Brinosnnenne Brinonnenue
2.3 TpauncnopTHas 3a1a4a o TIK-3.1, TIK-
4 2 MPaKTUYECKUX KOHTPOJIbHOU
ONTUMM3AIAH 4.1
pabot pabotbr Ne2
2.4 TTocTaHOBKaA 3a7a4 ITowuck
ONTUMU3ALNU PA3JIAYHBIX JIOTIOJTHUTEIILHOM o TIK-3.1, TTK-
2 2 YerHslii onpoc
STArNoB MPOU3BOJICTBA HHPOPMAIHH 10 41
YEPHBIX METAJIOB TEeME JIEKIINH
HWroro no pazaeny 9 6,5
3. 3aga4uu ONTUMU3ALUHA
HEJIMHEHHOTO
MPOTPaMMHUPOBAHUS
ITouck
3.1 3agaun HETMHEHHOTO JIOTOIHUATEILHOMN N TIK-3.1, T1K-
1 0,5 YcTHBIi onpoc
POTPaMMHUPOBAHUS HHPOPMAIHH 10 41
8 3aJJaHHOM TeMe
3.2 Metopl 6e3yclIOBHOM Brinonnenue K-3.1. TIK
ONTUMH3ALNHU DYHKIHIH 2 0,5 MIPAKTUYECKUX YcTHBIN onpoc 4 1’

HECKOJIBKUX HE3aBUCHUMBIX

pabor




TNEPEMEHHBIX

3.3 MeTo/bl HEIMHEHHOTIO Brmonaenne Brimonaenne [K-3.1. TIK
MPOTPaMMHUPOBAHUS ITPU 2 4 2 MPAaKTUYECKUX KOHTPOJIBHOU 4 1’
HAJIMYMHU OTPaHUYCHUMH pabot pabothr Ne3 '
Htoro mo pasneny 5 6 3
4. Onrumu3zanus
METAJUTYPTUYECKUX MPOIIECCOB
Brmonaenne
pacdeTHOM
a0O0THI
4.1 OnTumu3zanus npoiecca P Ortuer o
1 pou "OnTuMu3anus N TIK-3.1, TTK-
BBIIUIABKH YYT'YHA B Cpejie 2 6 56 pomecca BBIITOJTHCHHOM a1
3IEKTPOHHBIX Tabui Excel p pacueTHO paboTe '
BBIMJIABKH YyTyHA
B JJOMEHHOM
meun"
Brimonnenue
aCUEeTHOM
4.2 Onrrumwu3anus mnpoecca P
. paboTsl Otuert o
HEIIPEPBIBHON Pa3IuBKU " . IK-3.1, TIK-
1 6 8 OnruMusanus BBIIOJIHEHHOMN
CTaJIN B CPEJI€ FIEKTPOHHBIX N 4.1
mporecca pacdeTHoi1 paboTe
tabim Excel .
HeTpepbIBHON
pasnuBku cranu"
HWroro no pazaeny 3 12 13,6
Hroro 3a cemectp 18 27 24,1 DK3aMeH
Hroro no aucuuruinae 18 27 24,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETO1aBaHUH JUCIUIUTMHBI «MEeTO bl ONTUMHU3AIMHA B
METAJLITyprUM» UCHOJIb3YIOTCS KaK TPaJAULMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH, TAK ¥ TEXHOJIOTHS MPOOJIEMHOTO ¥ HHTEPAKTUBHOTO O0yUYCHHUS.

C nenplo peanns3anuy KOMIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATBHBIX HABBIKOB 00YUAIOIIUXCS PEaTU3yI0TCs CIICAYIOIINE CPEACTBa,
CIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

U3Yy4EHUE TEOPETUYECKOI0 MaTepuaia JUCIMUILIMHBI Ha JIEKIUAX C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

CaMOCTOATEJIBHOE U3yYEHUE TEOPETUYECKOI0 MaTeprasia JUCIUUILUIAHBI C
MCTIOJIb30BAHUEM METOJMYECKUX Pa3padOTOK, CHIEHUATbHON yueOHOM 1 HAyIHOM
JIUTEPATYpHI;

¢dbopmupoBaHue U pa3BUTHE TPOPECCHOHATHLHBIX HABBIKOB 00yYaIOIUXCS HAa
IIPAKTUYECKUX 3aHATUSAX.

K HMHTEpakTMBHBIM METOJaM, MCIOJIb3YEMBIM IIPH M3YyYEHUM IUCLUIUIMHBI «MeTombl
ONTUMM3ALMU B METAIITYPTUU», OTHOCATCS: UCIOJIb30BaHUE MTPOOJIEMHBIX METOJIOB M3JI0KEHUS
MaTepuaa ¢
IIPUMEHEHHEM 3BPUCTHUYECKUX IPUEMOB (Co3aHKe MPOOIEMHBIX CUTYallui U Jp.); a TaKXKe
CO3JIaHHE IEKTPOHHBIX IPOAYKTOB (Ipe3eHTALU).

Ha 3ansartusx nenecoo6pa3Ho UCHOIb30BATh TEXHOIOIHIO KOJIEKTUBHOTO
B3aUMOOOYYEHUs, COBMEILAs ee ¢ TeXHoIoruen npodnemHoro o0yuenus. [Ipu stom
HE00XO0AMMO IMOBBIIIATh I03HABATEIbHYIO0 aKTUBHOCTh CTYICHTOB, OPTraHU3Yys
CaMOCTOSITENIbHYIO Pa0OTy KaK MCCIIE0BATENIbCKYIO TBOPUECKYIO J€SITEIbHOCTD.

Jlexuuu npoxoadar Kak ¢popme nH(POPMAMOHHBIX JIEKLIUH, TaK U B pOpMeE JIEKLIU-
KOHCYJIbTAIIMH, IJIe TEOPETUUECKUI MaTepuall 3apaHee BblJaeTcss 00yJaroIuMCs JUIs
CaMOCTOSITENILHOTO U3yU€eHHUsl, /ISl IOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIIHs
IIPOXOJUT I10 TUITY BOIIPOCBI-OTBETHI-TUCKYCCUs. HOIIa NeKIuu NpoXoasarT B BUJE
IPOOJIEMHOM JIEKIIUH C OCBEIIEHUEM Pa3IMYHBIX HAyYHBIX MOJIX0A0B K OCTaBIEHHOMN
npobieme.

B n3noxeHnn JNEKIMOHHOr0 MaTepyraiia 1 py NPOBEACHUH TPAKTUUYECKUX 3aHATUN
IpearnoaraeTcs Nepexoa oT PernpoayKTUBHBIX METOJIOB 00yUeHHs K YaCTUYHO-TIOUCKOBBIM
U UCCIIEZIOBATEIBCKUM METOJaM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETUYECKOE MBIIIJIEHUE,
YMEHHUE apryMEeHTUPOBaTh U OTCTaMBaTh COOCTBEHHOE MOHUMaHue Borpoca. C 3ToH 1ebio
BO3MO’KHO UCIIOJIb30BaHUE METO/IOB IBPUCTHUECKUX BOMPOCOB M OpIHHCTOPMUHTA
(MO3roBoOIf aTaku).

B xope 3aHATHI NpeanoaaraeTcs UCIoIb30BaHUE KOMIIJIEKCA MHHOBALIMOHHBIX
METO/I0B aKTUBHOTI'O OOYYEHHUs CTYA€HTOB, BKIIOYAOLIETO B CEOsL:

- CO3/1aHue MPOOJIEMHBIX CUTYAIMH C MTOKA3aTeIbHBIM PELICHUEM MPOOIEMBI
IIpenoaaBaTeieM;

- CAaMOCTOSTEJIbHYIO TOMCKOBYIO JIESTEILHOCTh B PEIICHUH Y4eOHBIX Mpo0IieM,
HaIpaBIIIEMYIO IIPENIOAABATEIIEM;

- CAaMOCTOSITEJILHOE PelIeHHe TPOoOJIeM CTYJASHTaMH 101 KOHTPOJIEM MPENoAaBaTes.

Peanu3anys MHHOBAIIMOHHBIX METOAOB O0Y4YEeHHUsI BO3MOXHA C HCIIOJIb30BaHHEM
CIIEYIOIINX IPUEMOB:

- HHCTPYKTaX CTYJEHTOB II0 COCTABJICHHUIO Ta0JIUI], CXeM, TPaQHKOB C MPOBEICHUEM
MOCJIEAYIOIIETO UX aHAIN3a,;

- IPUMEHEHNE PEKOMEHIAllNI 110 COCTABIIEHHUIO TE3UCOB U KOHCIIEKTOB T10
MIPOYUTAaHHOMY MaTepHainy;

- pacKpbITHE MpenoiaBaTeieM MIPUUMUH U XapaKkTepa Hey1ad, BCTPEUaroluXcsl IpU
pelieHnn npobieM;

- IEMOHCTpAaLXs aIbTEPHATUBHBIX OJX00B K PEIICHUI0 KOHKPETHOH MPOOJIEMBI;

- AHATTUAR TINTTVUAHHLKIY NARVTRTATNR T NTRICKAHUA TNAHUTIT Y TINAMAHIANMNCTIA®



- UCTIOJIb30BAHNUE 3a/IaHUI I CAMOCTOSATENILHOW PaOOThI ¢ M30BITOYHBIMU JAHHBIMU.

[Ipu mpoBeieHNH PAKTHYECKUX 3aHATHI HEOOXO0AUMO LeJIEHAPABICHHO
NEPEXOAUTh OT PENPOAYKTUBHBIX METOJJ0B O0YyYEHHSI K YACTUYHO-TIOUCKOBBIM U
HCCIIEA0BATEIBCKUM METOAAM, Pa3BUBas JIOTHYECKOE MBIIUICHHE, YMEHUE apTyMEHTUPOBATh
U OTCTauBaTh COOCTBEHHOE NMOHMMaHKe Bonpoca. C 3TOM IeTIbI0 BO3MOXKHO UCIIOJIb30BAaHNE
KaK TPaJuIIMOHHOM, TaK MPOOIEeMHON U HHTEPAKTUBHOW 00pa30BaTEIbHBIX TEXHOIOTHH.

[Ipu mpoBeieHNH 3aKITIOYUTETHLHOTO KOHTPOJISI HEOOXOMMO BBISIBUTH CTEIICHD
MPaBUIBLHOCTH, 00bEMa, IITyOUHBI 3HAHUH, YMEHUI, HABBIKOB, MOJY4YE€HHBIX IIPH U3Y4EHUH
Kypca Hapsiy C BBISIBICHUEM CTEIIEHU CaAMOCTOSITEIbHOCTH B IIPUMEHEHHH ITOJTYyYEHHBIX
3HaHUMU.

6 YueOHO-MeTOoAHUYeCKOe o0eciedeHrne cCaMOCTOATEIbHOI padoThl 00yYAO M XCS

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbBbIE CPEICTBA ISl POBEeHUsI IPOMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHas JIuTeparypa:

1.ATtTetkoB, A. B. MeTtoas! ontumusanmu : yaeOHoe iocodue / A. B. Atrerkos, B. C.
3apyoun, A. H. KanataukoB. — Mocksa : PUOP : UHOPA-M, 2023. — 270 ¢. — (Bricmiee
obpasosanue: bakanaspuat). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-
01037-2. - Tekcr : anektponHsiid. - URL: https://znanium.com/catalog/product/1930702

2. ba6ensimes, C. B. Merons ontumu3zanun: Y4eOHOe TOCOOHe Uik KypCaHTOB,
crynenToB u ciymarenei / babensimes C.B. - XKeneznoropck:@I'60Y BO CIICA I'TIC
MYC Poccun, 2017. - 122 c. - Teker : anektponHsli. - URL:
https://znanium.com/catalog/product/912642 (

3. Ilonsxos, B. M. Metobl ontumu3zaiuu : yaeOHoe nocodue / B. M. Ionsikos, 3. C.
Aranapos. - 2-e u3a. - Mocksa : Jlamkos u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. -
Texkcr : anextponnsii. - URL: https://znanium.com/catalog/product/1926409 (

0) /lomoyiHUTE IbHAA JIUTEpaTypa:

1 CmupHoB, A. I1. MeToab! ONTUMHU3ALINY : AITOPUTMUUECKHE OCHOBHI 3a7a4
ontuMuzanuu : Kype aexkuuit / A. I1. Cmupsos. - Mocksa : U3n. Jlom MUCuC, 2014. - 135 c.
- ISBN 978-5-87623-781-1. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/1232249

2. baxBanos, H. C. Yucnennsie metons! : yueonuk / H. C. baxsanos, H. I1. XXuakos,
I'. M. KoGenpkoB. — 9-¢ m31. — Mocksa : JIJaboparopust 3Hanwmid, 2020. - 636 ¢c. -
(Knmaccnueckuii yauBepcuterckuit yaeoHuk). - ISBN 978-5-00101-836-0. - Teker :
anektpounsiid. - URL: https://znanium.com/catalog/product/1087429

B) MeToauyecKkue yKazaHus:

1 «3amaun oNTUMHU3AMH B METALUTYPTUN». METOINYECKHE YKa3aHUs K
MPaKTUYECKUM paboTaM Mo AUCUUIIINHE «MeToabl ONTUMHU3ALMMIY JIJIsl 00yUaroINXCs M0
HamnpasieHuto 22.03.02 «Metammyprusi» THEBHOW U 3a09HOM (HOpM 00ydeHHUS:
MarnuToropck: M3n-so Marautoropck. roc. Tex. yu-ta um. I'. 1. Hocosa, 2017. 26 c.


https://znanium.com/catalog/product/1930702
https://znanium.com/catalog/product/912642
https://znanium.com/catalog/product/1926409
https://znanium.com/catalog/product/1232249
https://znanium.com/catalog/product/1087429

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpamMmmHoe o0ecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 |y 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OOHO pacnpoctpansemoe [10 6eccpodHo
FAR Manager cB00OOHO pactpocTpansemoe [10 O6eccpouHo
Bpayzep Yandex [cBobGomHo pactpoctpansemoe [10 0eccpouHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbIC CUCTEMbI

Haspanue Kypca

Cchuika
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1. YueOHast ayauTopus sl IPOBEICHHS 3aHITHH JICKIIMOHHOTO THIIA OCHAILICHA:

- TEXHHYECKUMH CPEICTBAMH O0YYCHUS, CITYKAIMMU JIJIsl TPEACTaBICHHS YIeOHOM
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeacTaBiIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayJUTOpUs JJIs IPOBECHUS MTPAKTUYECKUX 3aHIATUN OCHAIIICHA:

TEXHUYECKUMU CPEICTBAMH 00YUEHHUS, CITY KAalIMMHU JIs1 IPEACTaBICHUS YIeOHOH -
TEXHUYECKUMH CPEICTBAMH 00YUEHHUS, CITY KalIMMHU ISl IPEACTaBICHUs y4eOHOM
nHpopManuu O60JIBIION ayTUTOPHH: MYIbTUMEIUIMHBIMH CPECTBA XpPAaHEHHUs, IIEpelaun U
NpeJCcTaBIeHUs yueOHOM nHpopMaInu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

3. YueOHast ayauTOpusi s TPYNIIOBBIX U MHUBHIYaJIbHBIX KOHCYJIbTAIHHT,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTallii OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakimoYeHneM K ceTn
«VIHTEpHET» U C TOCTYIIOM B JIEKTPOHHYIO HH(POPMAITHOHHO-00Pa30BaATENBHYIO CPELy
YHHUBEPCHUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlometieHue Jj1si CaMOCTOATENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHKo# ¢ maketoM MS Office, ¢ moakimoYeHneM K ceTn
«VIHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Ilomemenue Uit XpaHeHUsT ¥ MPO(QUIAKTHYECKOTO O0CITY)KUBAHHSI Y4eOHOTO
000py/IOBaHUS OCHAIICHO:

- CHIeMATM3HUPOBAHHON MEOEIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opymoBaHUs;

-MHCTPYMEHTaMH I PEMOHTa y4eOHOro 000pyI0BaHHUS;

- mKadamMu 71 XpaHeHUs] y4eOHO-METOIMYECKON TOKYMEHTAIMU ¥ MaTepUaJIOB.



HPUJIOKEHME 1
6 YueOHO-MeTOqUYEeCKOE 0O0ecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

Bompocel  asi  caMONpOBEpKH IMPEACTAaBICHbl B BHIC MPAKTHKO-OPHEHTUPOBAHHBIX
3aI[aHHﬁ JJI1 BBIMMOJIHCHHA PACUCTOB MO0 IMPUMCHCHHUIO MCTOJOB OINTUMHU3ALIUK JIA OLICHKU
UCIIOJIb30BaHMs TPOU3BOACTBCHHBIX W TEXHOJOIMYECKUX JAHHBIX. TakkKe BOIPOCHI IS
CaMOIPOBEPKHU MPECTABICHBI TEOPETHYECKUMHU BOIPOCAMH, TpeOyIOIue pa3BEPHYTOTO YCTHOTO
OTBeTa, IO3BOJISIONIME IPOBEPUTH YPOBCHb YCBOCHUS 3HAHUM W OCBOCHUS OOLIMX U
po(hecCHOHALHBIX KOMIICTCHIIUN IO JTUCIUTLINHE.

[To aucuuruimae «MeTo/Ipl ONTHMHU3ALUH B METAJLUTYPIHI» MIPEAYCMOTPEHA ayUTOPHAs U
BHEAYJAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

AynuTopHasi caMoCTOsITeNbHas pa0doTa CTYJCHTOB IIpPEIIoyiaracT pelICHHE 3aiad Ha
MPAKTUYCCKUX 3aHATUAX.

Bompocel aisi  caMONpOBEpKH IMPEACTAaBICHbl B BHIC HPAKTUKO-OPHEHTUPOBAHHBIX
33,I[aHHI71 AJid BBIIIOJIHCHHUEC PACUYCTOB MO0 MPHUMCHCHUIO MCTOAOB  OITHUMHU3ALUK IJId OLCHKH
UCIIOJIb30BAHUs TPOU3BOACTBCHHBIX M TEXHOJOTHYECKUX JAHHBIX. TakKe BOMPOCHI JUIs
CaMOIPOBEPKH MPEICTABICHBI TEOPETHYECKUMHU BOIPOCAMH, TPEOYIOIINE Pa3BEPHYTOTO YCTHOTO
OTBeTa, IO3BOJISIONIME MPOBEPUTh YPOBCHb YCBOCHUS 3HAHUA W OCBOCHUS OOLIMX U
po(heCCHOHATBHBIX KOMIIETCHIUH 110 AUCIUILTHHE.

ITo mucnummmHe «MeToapl ONTUMU3ALMK B METAJUIYPTrUN» NPEIyCMOTPEHA ayIUTOPHAs U
BHEAYJAUTOPHAs CAMOCTOSTENbHAsE paboTa 00yJarOIIUXCS.

AyauTopHasi caMOCTOsITeNbHasE padoTa CTYIEHTOB MPEIIONaraeT PelieHHe KOHTPOJIbHBIX
3a/1a4 Ha MPAKTUYCCKUX 3aHSATHSIX.

IIpumepHBIe BONPOCHI 1JI1 YCTHOTO ONPOCA MO U3yYaeMbIM TeMaM

[ToHsITHE «ONTUMANIBHBINY, KPUTEPUN ONITUMATHHOCTH.

[TpuHIMIT BEIOOPA KPUTEPHS ONTUMAITEHOCTH.

Yro Takoe 1eneBast pyHKIIHSL.

Uto Takoe mapaMeTpuiecKas ONTUMHU3AITHSL.

JlaTh onpenenenne CTpyKTYpHOW ONTUMHU3AIUH.

OO0BsICHUTD HEOOXOAUMOCTh ONITUMU3AIUN TEXHOJIOTUUECKHUX MPOIIECCOB.

[ToHSTHS TOKAIBHOTO U IMI00ATBHOTO ONTUMYMA.

CraHgapTHBIN BH]T 33]]a9d OTITHMH3AIIHH.

Jlenenue 3amady ONTUMHU3ALMKM B 3aBUCUMOCTH OT BHUAA YypaBHEHUN 3aJarOIIUX

OTpaHMYEHUS U LIETIEBYIO (PYHKIIHIO.

10. [TonsiTHE OrpaHUYECHU TIPU PEIICHUH 3a7]a4l ONITUMU3AIINH.

11. [puBecTr TpUMEphl HAIWYUS OTPAHUYCHHN TIPU PEIICHHH 3a7add  ONTUMHU3AIUU
TEXHOJIOTMYECKOT0 IpoLecca.

12. [ToHsATHE ONTUMAIBHOCTH XHMHYECKOTO COCTaBa CHIPHEBBIX MATEPHAIOB IPOIIECCOB
BBITIJIABKH YyT'YHA U CTAJIH.

13.Pomp ® MecTo MaTeMaTHYeCKOH MOJETH TIPH ONTHMHU3AIMH POU3BOJICTBEHHBIX
MPOLIECCOB.

14. 3ananue orpannyeHuil (ycioBuil) BBeIeHHEM OapbepHOH, IITpapHON HYHKIUY.

15. 'paduueckuii MeTOA JTMHEWHOTO MPOTPAMMHPOBAHMS HA TMPUMEPE TEXHOJIOTHUYECKOTO
mporiecca.

16. TpancnopTHas 3aa4a JMHEHHOTO IporpaMmMupoBanus. [loHsTe ¥ cocoObl pereHus.

17. Metoabl HETMHEWHON OIITUMA3AIINH.

18. [lenecooOpa3HOCTh BEIOOPa CE€0ECTOUMOCTH KOHEYHOU MPOAYKIIMH B KQUeCTBE KPUTEPHs
ONTHMH3AIMA MHOTONIAPAMETPHIECKUX CHCTEM

19. [ToHATHS TOKATHHOTO U TI00ATBHOTO ONITUMYMA.

20. CtaHmapTHBIN BU 3329 ONTUMHU3AIIIH.

21. Otinuust 6e3yCIOBHON U YCIIOBHON ONTUMH3AIMHU. J[OIyCTUMOCTD pElIeHNUs 3a1a4 C

OTpaHUYEHUSIMU METOJaMH 0€3yCIIOBHOM ONTUMU3AIUH.

CoNoOAEWNE



22.

23.

24.

25.

26.

27.

28.

CdopmynupoBaTh dTambl 3aadyd ONTHUMH3AIUHU IIpOLecca arjioMepaldd ¢ IeIbIo
MaKCHMHU3allMU  [POU3BOJUTEIBHOCTH  arjioMepallMoHHOW  MamuHbl. OO00CHOBAThH
MPUHSTHIC PELICHUSI.

CdopmynupoBaTh d3Tanbl 33Ja4d  ONTUMHU3ALMKA JOMEHHOTO TMpolecca C IeJbIo
MaKCHMU3AIMH TPOU3BOTUTEIILHOCTH TOMEHHOU meun. OO0CHOBATh MIPUHSTHIC PEIICHUS
CdopmynupoBaTh dTambl 3aJaud ONTUMHU3ALMU XHUMHYECKOTO COCTaBa ChIPbEBBIX
MaTepUaioB JOMEHHOI'O IIpolecca C LEIbI0 BBIIABKM BBICOKOKAYECTBEHHOI'O YYI'yHa.
O60cHOBaTh MPUHSATHIEC PELICHUS

CdopmynupoBaTh dTambl 3aqa4d  ONTHUMH3AIMH  TIPOIEcca BBIIUIABKA CTAIA B
KHCJIOPOJIHOM KOHBEpPTEpE C I11eIbl0 BBIIJIABKU HU3KO(ochopucToit cranu. O60CHOBATDH
MPUHSATHIC PELICHUS.

[TocraButs B 0OWIeM BHAE 33Jayy ONTHMHU3ALMM pacxoja TOIUIMBA B IpoOLEcce
armomeparuu. CopMyIupoBaTh W 3aMHUcaTh OTPAHUYCHUS W IEICBYIHO (YHKIIHIO.
Br16paTh MeToz penieHus.

[TocTaBuTh B 00IIEM BHUIE 3aJadyy ONTHUMHU3AIMH Ta30MPOHUIIAEMOCTH arJIONIUXTHI
Breibpate usmensiemble mapameTpbl. CopMynupoBaTh W 3amucaTh OTPAaHUYEHUS U
neneByro GyHKIU0. BEIOpaTh METO ] penieHus.

[TocraButh 3amady ONTHMHU3ALMKA pacxojna (GeppociyiaBOB Ha pPACKUCICHHE |
jgerupoBaHue cTtanu B obOmeM Buzae. ChopmynupoBaTh U 3amucaTh OTPaHUYCHHUS U
neneByro GyHKIU0. BEIOpaTh METO ] penieHus.

IIpumepHbIe KOHTPOJILHBIE PA00THI

Kontpoabsnasi padora Nel «Pemenune 3a1a4 onTuMu3anuy rpa@uaeckuM METOI0M»

[TonoOpate mapy mnWraTyp ©3 TNPEAIOKEHHBIX HWXKE Ui JICTUPOBAHHUA CTAM C IIEIBIO
oOecrieyeHHs TMOJIyYEHHs] 3a/laHHOTO COJEp’KaHHMsl MapraHiia M KpeMHHUs B MeTauie ¢
MUHHMMM3ALKEH 3aTpaT Ha JIETHPOBAHUE

Tabmuma 1 — XumMudeckuil CocTaB M CTOUMOCTD JIMTATYP IS JISTUPOBAHUS CIIEIICTalIeH

Jluratypa Copepxanue B qurarype, % CroumocTh IUraTypsl

Mn™" Si™ ye/T
JI1 60 30 1200
J2 40 50 1400
JI3 50 20 900
JI4 30 10 500
JIS 40 40 1200
JI6 50 10 700
J7 50 50 1500
JI8 30 60 1500
JI9 90 10 1100
JI10 20 60 1400
J11 70 20 1100
J12 30 50 1300
JI13 60 10 800
J14 20 50 1200
JI15 30 70 1700
JI16 10 40 900
JI17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200
JI120 50 30 1100

Tabmuua 2 - Cogep:kaHue Mapraiiia 1 KpeMHUsI B TOTOBOM CTaiu (110 BApHAHTaM):




No BapuanTa [Mn] [Si] EmkocTh KoBIIa, T
1 7 10 100
2 6 2 100
3 4 1 100
4 3 9 100
5 2 5 150
6 1 4 150
7 9 3 150
8 8 1 150
9 10 6 175
10 6 9 175
11 1 8 175
12 4 8 175
13 3 5 200
14 5 3 200
15 5 10 200
16 12 10 200
17 10 5 300
18 2 4 300
19 3 3 300
20 2 10 370
21 10 2 370

KonrTposbnass  paGora  Ne2  «Pemenue 3agady  ONTUMM3aLUM  JIMHEWHOTO
IIPOrPaMMUPOBAHUS

1. HccnenoBaHue MpOLECCOB C UCTOIB30BAHUEM METOAOB JUHEHHOT0 MPOTrpaMMHUPOBAHMUSL.
CocTaBuTh IUIAaH TOCTaBKHU CTaJd OT TpeX KHUCIOPOIHBIX KoHBepTepoB msitu MHII3 ¢
MUHMMH3aLKEeH oOmel CTOMMOCTH TEpPEeBO30K JUIs CIEAYIOIIMX YCIOBHUH: KOHBEPTEPHI
BBITUJIABJISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 xoBmeit co cranwto. s MHII3 Tpebyercs,
COOTBETCTBEHHO, 15,17, 9, 12 n 10 xoBe# cranu B cyTku. CTOMMOCTb MTEPEBO3KH OJHOTO KOBIIIA
co ctainblo oT KoHBepTepa K MHJI3 npencrasnens! B Tabauie. 3a1a4y peliuTh AByMs CIIOCOOAaMHU.

ITocraBuiuku [TorpeOuTenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

2. WccrnenoBaHue MPOILIECCOB C HCIONB30BAHHEM METOJIOB JHMHEMHOTO MPOrpaMMHUpPOBaHUS.
CocTaBUTh IUIAH TOCTAaBKM CTalM OT TPEeX KHUCIOPOAHBIX KOHBeprepoB mstu MHII3 ¢
MUHUMU3ANKEH OO0IIeld CTOMMOCTH TEPEeBO30K JUISl CIEAYIOMIMX YCIOBHM: KOHBEPTEPHI
BBITUIABJISIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBmie#t co cranbro. J{ns MHJI3 tpebyercs,
cootBercTBeHHO, 20, 23, 18, 15, 21 koBma ctanu B cyTku. CTOMMOCTh MEPEBO3KU OJHOTO
KOBIIIa cO CTalblo  OT KoHBepTepa k MHJI3 npencrasnensl B Tabnuie. 3a1auy pemnTh IByMs
CHOCO0aMH.

[TocTaBumku ITorpeburenu
1 2 3 4 5
1 2 3 0 1
2 5 1 4 2 1
3 4 2 6 1 3

KonTpouabsHnas padora Ne3 «MeToabl HENMMHEHHOTO IPOrPAMMHUPOBAHUS»




HccnenoBath GyHKINIO METOJOM 30J10TOTO cedeHus. MceaenoBars GyHKINIO 4x2-16x+8 Ha
Haluue skcTpemyma. OnpeaennTh HHTEPBAJI, COACPKAINN MUHUMYM Ha oTpe3ke [-17;16] ¢
TOYHOCTBHIO €=1.

HccnenoBath (GyHKIMIO METOJOM 30JI0TOTO ceueHus. MccienoBats QyHKITHIO x*+10x-5 Ha
Hanuuue 3kcTpemyMa. OnpeaennuTs UHTEpBall, COAEpKaIlui MUHUMYM Ha oTpe3ke [-12;21] ¢
TOYHOCTBIO £=1.

HccnenoBath GyHKINIO METOOM AuXoToMHH. MccnenoBath QyHKINIO x?-2x+9 Ha HanTHuMe
skcTpeMymMma. OnpenenuTb HMHTEPBAJ, COJACpX AU MHUHUMYM Ha oTpe3ke [-19;4] c
TOYHOCTHIO €=1.

UccnenoBare (ynknuio merogom Pubonauuu. HcecnepoBarh (QyHKIHIO 3x%-18x+2 Ha
Hanuuue 3kcrpemyma. OnpeaenuTs UHTEpBall, COAEpKaIlui MUHUMYM Ha oTpe3ke [-13;10] ¢

TOYHOCTBIO £=1

Pacuernas padora «OnTuMHu3anus npouecca BbIJIABKY YyIr'yHa B IOMEHHOH MeYn»

CocTaBuTh H OINITUMU3UPOBATD MATECMATUYCCKYIO MOJCJIb II0 PACXOAYy HMIMXTOBBIX
MaTCpHraJIOB C MOJYUYCHHUCM 4YyIr'yHa W IIJIaKa 3aJaHHOr'o XUMHUYCCKOro cocraBa, MUHHUMU3UPYAI
34TpaThl Ha BBIIIJIABKY 1 TOHHBI qyryHa.

Ta6mmma 1- XuMUYECKHid COCTaB MIUXTOBBIX MaTEPHAIIOB

HaumenoBanue Fe FeO Mn S P CaO | SiO, | AlLO; | MgO | TiO, | mm.m. Bf(?((‘,)”ll“/:,
ye/t
OxaTbim
Muxaiinosckue 62,10 | 1,30 0,05 0,03 | 0,00 | 1,72 8,95 0,28 0,59 0,00 0,0 1543
Kaukanapckue 60,90 | 3,20 0,09 0,08 | 0,12 | 1,27 4,05 2,53 1,99 2,45 0,0 1420
CCI'TIO 62,29 | 1,35 0,12 0,09 | 0,05 | 4,28 3,88 1,28 091 0,26 0,0 1457
Jle6enuHCcKHe 66,55 | 1,00 0,12 0,11 | 0,05 | 0,27 4,45 0,38 0,15 0,00 0,0 2124
Kocramyxkmickue 61,50 | 1,90 0,08 0,02 | 0,02 | 3,30 8,20 0,40 0,20 0,01 0,0 1482
Arsiomepar
Armnomepar 1 57,90 | 10,5 0,10 0,02 | 0,05 | 8,10 6,50 1,90 3,30 0,0 0,0 1260
Armnomepar 2 56,82 | 9,55 0,15 0,04 | 0,06 | 10,25 | 9,00 0,09 1,06 0,02 0,0 1240
Kenesnas pyna
BPY (0603xx.) 50,00 | 0,80 2,19 0,11 | 0,11 | 1,40 6,63 1,80 13,40 0,0 1025
CCI'TIO 55,43 | 22,82 0,02 0,13 | 0,10 | 4,02 9,95 2,18 2,42 0,25 2,0 902
Mapranuesast pyaa
Mapranueas MnQ
pya | 1,50 25 60 40,00 | 0,08 | 0,15 | 3,00 | 21,10 | 11,00 2,00 0 50 150
Mapranueas MnO
pyna 2 2,3 102 35,3 0,07 | 0,19 4,2 254 10,7 2,8 0 6,1 130

Koxc




3012 KOKca 6,0 4,3 51,3 25,9 1,05 3528
Drochl
Mspectiik 0,80 030 | 005 | 002 |5204| 015 | 002 | 300 | 0,00 500
AranoBckuit
Mspectitix 0,52 050 | 0 | 001 |548 | 054 | 044 | 030 621
Typrosxckuit
Ksaprur 0,02 1,00 95,00 2,00 452
Bokcuter 14,00 0,00 0,01 10,00 50,00 2,50 105
boit wamorsioro 1,00 | 5553 | 39,01 | 0,73 | 1,80 95
KHUpIHYa
Tabnmmna 2 — OrpaHn9eHns Ha CBOWCTBA TOMEHHOTO IIITaKa

CaO (Ca0+MgO) SiOo, . (Ca0+MgO) .
HanmMenosanue FeO S—iOz SI0+AI20; | AlO; MnO CaO SiO, | AlLO; | MgO Sio, TiO,
MunnmasHoe 0,00 0,90 0,90 2,00 0,00 25,00 | 22,00 7,00 5,00 1,10 0,00
MakcumansHoe 2,00 1,20 1,45 7,00 10,00 | 48,00 | 48,00 | 12,00 8,00 1,40 2,00

Tabnuua 3 — XapakTepUCTHKH YyTyHa

CocraB 4yryHa, % [C] [Si] [S] [P] [Mn] [Ti] [Fel
[TpunsTO 0,7 0,02
CreneHp BOCCTAaHOBJIEHUS DIIEMEHTOB 10 0.6 0.2 0,098
YyTyHa, €]l

Pacuernas pa6ora «OnTumMu3anus Mpouecca HeMpepbLIBHOW Pa3JIMBKH CTATIN»

IIpousBecT MaTeMaTH4ECKOEe MOAEIUPOBAHUE 3aBUCUMOCTH TOJILMHBI CJIOS 3aTBEPAEBILETO
MeTajula Ha BBIXOJIE€ W3 TMOJIEpKUBaroliel cucteMbl kpuctamuzaropa MHIJI3 ot ckopoctu
BBITSITUBAHUS 3aTOTOBKHU U BBICOTHI MOJIEP>KUBAIOIIEH CUCTEMBI KpUcTaun3aropa. OnpenennTs
ONTUMAJIbHBIE YCIIOBUS AJis Oe3aBapuiiHOM pas3iuBKU cTamu Mapku CT.1KI Ha OJHOPYYBEBOI
MHIJI3 KpHBOJIMHEHHOIO THUIA C BEPTHKAIBHBIM YYaCTKOM IpPHU OTJIMBKE CII00BOM 3aroTOBKU
ceuenneM 270x1800 MM ¥ TeMIlepaType MeTallla B IPOMEKYTOUHOM KoBIle Mammubl 1540 °C




ITPUJIOKEHHUE 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum
PC3YJIbTAThI 06y‘leHI/I5{ N OCHOYHBIC CPEACTBA JJIS MIPOBCACHUA HpOMeH(YTOqHOﬁ aTTCCTalluMn.

a) [lmanupyembie

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

[1K-3 - Criocoben

BBIITOJIHATD HAYYHO-UCCIICAOBATCIILCKUC 3a1a4U B obiacTu HpO(I)eCCI/IOHaHbHOfI JACATCIIBHOCTH

I1K-3.1

Pemraer HAaY4YHO-HCCJICIOBATCIILCKUEC
3aJa4yu B obnactu MCTAJLIIYpruu
YCPHBIX MCTAJIJIOB

IIpumepHbIe TeOpeTHYECKHE BONPOCHI JIsl IOATOTOBKHU K IK3aMeHY:
[ToHsATHE «ONTUMATIBHBINY, KPUTEPUN ONITUMAIIBHOCTH.
[TpuHuMI BEIOOpA KPUTEPUSI ONTUMAIBHOCTH.
Yro takoe LeneBas GyHKIUS.
[ToHsITHS TOKAJIIBHOTO U IN100AIBHOTO ONTUMYMA.
CraHpapTHBIN BUJ 33Ja4d ONTUMH3ALUH.
Jlenenue 3a1a4 ONTUMHU3ALMY B 3aBUCUMOCTH OT BU/1a YPaBHEHUH 3aJat0IIMX OTpPaHUYEHUS
U LIeJIeBYIO (DYHKIIHIO.
[TonsiTvie orpaHMYEHUH NpY PELLICHUH 331a4U ONITUMU3ALINN.
8. [IlpuBectu mnpumepsl HaIU4Ms OrPAHUYEHUH MPH pELICHUM 3aJauyd ONTHUMM3ALUY
TEXHOJIOTUYECKOTO0 IpoLecca
9. enecoobpa3zHocTh BbIOOpa c€0ECTOMMOCTH KOHEYHOH MPOJYKLUU B KaueCTBE KPUTEPUS]
ONTUMM3AIMHY MHOTOIIAPaMETPUUECKHUX CHCTEM.
10. Ponp uw MecTOo MareMaTMYeCKOW MOJAETM MpHU ONTHUMM3ALUU TPOU3BOACTBEHHBIX
IPOLIECCOB.
11. Heo6xonuMOCTh HCCIEIOBAHUS HpPU PELICHUH 3ajad ONTHUMH3AIMU TEXHOJOTHUECKHUX|
IPOILIECCOB NIPOU3BOCTBA YEPHBIX METAJIOB.
12. BzaumocBs3b UCCIIEIOBaHMSI M OITUMH3AIMHY ITPOLIECCOB ITPOM3BOACTBA YEPHBIX METAJLIOB.
[IpuMepHbIe NpaKTHYECKUE 3aJaHUsI IIS1 IK3aMeHa
1. MccnenoBath BAMSHUE MApaMETPOB Pa3JIMBKU CTAIM HA TOJILIMHY CJI0S 3aTBEP/EBILIEr0
MeTaia Ha BbIxojie U3 kpuctamuimzaropa MHJI3. OnTumusupoBath npouecc pa3iuBKy IS
oOecrieueHns 6e3aBapuitHoOi pa3nuBky ctanu Mapku 0912C B cis100ByIO 3ar0TOBKY CEYEHUEM
900*1700MM, BeICOTY KpUcTaJuIM3aTopa NpUHATH 0,9 M, BETUUHHY NeperpeBa NpuHAThH Ha 25°%C
BBILLIE TEMIIEPATYPBI JIUKBUYCA.
2. ChopMynrpoBaTh OTpaHUICHUS , TPEIEITBI YIIPABIIIEMOCTH H [ENEBYIO (PYHKITUIO TIPU

ogakrwdpE

~

ITOCTAHOBKU 3a/1a4M JICTUPOBAHUSA CTAJIN C UCIIOJIb30OBAHUCM JIMTATYP.




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeCTBA

3. HCCJ’ICI{OB&TB BJIIMAHNUE U OIITUMU3UPOBATHE USMCHCHUA IMTAapaMETPOB JOMCHHOI'O ITPOLECCa HA

TOII nomenHo# maBku. OOBSICHUTH 3PPEKTUBHOCTh MPUHUMAEMBIX PEHICHUH.

Bapuant 27.1 27.2 27.3 27.4 27.5
Pacxon xokca B 475 450 460 455 470
06a30BOM TIEpUOIE, KI/T
[Tpon3BOIUTEIEHOCTH 5500 6000 7500 10000 3000
JIOMEHHOM TIeYH, T/CyT
Usmensemsle | 6asza Ir, | 50 | t, | 950 Fes | 58,2 | [Mn],| 0,6 | M25, | 82,3
mapameTphl | poexr | M/T [ 70 | 'C [ 1000 KPC, 1’569 % [09] % [832
[TK-4: CriocoOeH BBIMOJHATH 3a/Ia4M [0 OLEHKE ChIPhSI M METALTYPTUYECKON MPOIYKIIMH, KOPPEKTHPOBATh U KOHTPOJIUPOBATH MPOU3BOICTBEHHBIN
IpoIecc
[1K-4.1: OreHuBaeT CBIpBE u | IlpuMepHbIe TeOpeTHYECKHE BONMPOCHI IJIsi MOATOTOBKH K 3K3aMeHY:
METAJUTYPIrHUeCKy0  MpOoAyKuuto, [ 1. TIoHATHE «ONTHMAaIbHBII», KPUTEPUH ONTHMAIBHOCTH.
KOPpPEKTHpPYeT ©  KOHTpojupyeT | 2. IIpuHIMO BEIOOpA KPUTEPHS ONTUMAILHOCTH.
MPOU3BOJICTBEHHBIN  miporiecc ¢ | 3. IlpuBecTH mnpumepsl HaIWYKMs OTPAHUYCHUN MPU PEIICHUHM 3aJla4d  ONTUMH3AIHU
000CHOBaHHUEM HPUHATHIX TEXHOJOTHYECKOTO TIpoIiecca.
TEXHOJIOTUYECKUX H TexHuueckux | 4. TloHATHE ONTUMAILHOCTH XHMHYECKOTO COCTaBa ChHIPHEBBIX MATEPUATIOB IPOIECCOB
Mep BBIIJIABKH YyTyHa U CTaJIH.

5. CdopmynupoBaTh 3Tambl 3aJa4d ONTHMHU3ALMM IpOLECCa arjoMepalud ¢ IENbIo
MakCuMui3anum MnpoOUu3BOAUTCIBHOCTH aFHOMCpaHHOHHOﬁ MalllUHBbI. O06ocHOBaTL
MIPUHATHIE PEIICHUS.

6. CdopmynupoBaTh 3Tambl 33Ja4d  ONTHMH3AIMHM JOMEHHOTO IIpoIecca C IENblo
MaKCUMH3ALMH TPOU3BOIUTEILHOCTH JOMEHHOH neur. O60CHOBATh MPUHSTHIE PELLICHUS

7. CdopMynupoBaTh dTambl 33Ja4d ONTHUMH3ALUN XUMHYECKOI'O COCTaBa ChIPHEBBIX
MaTepHalioB JJOMEHHOTO MpoIlecca ¢ LENbI0 BBIJIABKH BBICOKOKAUYE€CTBEHHOTO YYTYHA.
O60cHOBaTh NPUHSATHIE PELICHUS

8. CdopmynupoBaTh HdTambl 33Ja4dl ONTUMH3AIMU TPOLECCA BBIUIABKM CTAJIW B
KHCIIOPOJIHOM KOHBEpTEpE C LIEIbI0 BBIMIABKU HU3Kodochopucroit ctanu. O6ocHOBATH
IPUHSATHIE PEIICHUSI.




CTpyKTypHBII
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeCTBA

9. TIloctaButh B 0OWEM BHUAE 33Jadyy ONTHUMHU3AIMU pPACXoJla TOIJIMBA B IPOLECCE
arnomeparui. CdopMyaupoBaTh W 3amucaTh OTPAHUUYCHHS M IIETEBYIO (DYHKIHUIO.
Bri6path MeTop perienus.

10. IloctaButh B 00mIeM BHIE 3aJady ONTUMHU3AIMH T'a30MPOHHUIIAEMOCTH arJIOIINXTHI.
Boibpate u3mensiemble mapamerpbl. CopmyaupoBaTh W 3amucaTh OrpaHUYEHUS H

neneByto GyHknuoo. BeiOpaTs METO pereHuHs.
11. [octaButh 3amauy ONTHUMH3AIMK pacxona (eppociiaBOB Ha PACKUCIICHUE

u

nerupoBanue cranu B obmem Buae. ChopMynmpoBaTh W 3amucarb OTPAHUYCHUS WU

ueneByto GyHkuuoo. BeiopaTs MeTO pereHus.

[IpumepHbIe NPaKTHYECKHE 3aJaHNST 115 IK3aMeHa
1. I/ICCJIGIIOBB,TI) XUMHUYECKHUHU COCTaB HUCXOAHOI'O ChIPb HAa BO3BMOKHOCTD BBIIIJIABKH U3 HETO

qgyryHa. [[aTL PEKOMCHIAMHU 110 OIITUMU3AIINU XUMHUYICCKOI'O COCTaBa ChIPbA. C(bOpMy.HI/IpOBaTL

1esp ontumuzai. OOOCHOBAaTh NPUHSATHIE PEHICHHUS.

Bapuant Xumnueckuit cocras JXKPC, %
Fe FeO MnO | S P,0s SiOz A|203 CaO MgO
1 56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3

2. B cucreme OJICKTPOHHBIX Ta6J'II/II_[ C UCITIOJIb30BAHHUEM BKJIAIKH «ITouck PpCUICHUS
COCTAaBUTL IMPpOrpaMmy IjiaHa MOCTAaBKH CTAJIN OT TPEX KUCIIOPOJHBIX KOHBEPTCPOB IIATH

MHJI3 ¢ MuHIMH3aIMEH 00111el CTOMMOCTH MEePEBO30K IS CNIEAYIOUTNX YCIOBUH:

KOHBEPTEPHI BBIIUIABIIAIOT B CYTKH COOTBETCTBEHHO, 24, 18 n 21 xoBeii co cranbto. Jlis
15, 17,9, 12 u 10 xoBuei# cranu B cyTku. CTOUMOCTh
TIEPEBO3KHU OJTHOTO KOBIINIA CO CTANIbI0  OT KoHBepTepa kK MHJI3 nmpecrasiens! B Tabnuile.

MHIJI3 tpebyeTcs, COOTBETCTBEHHO,

ITocTaBmyku [TorpeOutenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHUBAHHUHA

[TpomexyTouHas aTTecTanus MO IUCUUIUIMHE «MeToabl ONTUMU3ALUU B METALITYPrUU»
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHUS 00Y4arOLUIMMHUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBISBISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIaJICHUH, IPOBOJUTCS B POPME HK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOMNPOCAa U OAHO IMPAKTUYECKOE
3a/laHue.

Bonpockl Ha 3k3ameH OepyTcs M3 BONPOCOB IO KOHTPOJIBbHBIM pabortam. Ilpu crnaue
9K3aMeHa OOYYarOIIUIiCs JOJDKEH INPOJEMOHCTPUPOBATh HABBIKM W YMEHHS IO BOIPOCAM
ONTUMU3ALMH [IPOLECCOB BBHIIUIABKM YyI'yHa M CTalld, IPOU3BOJCTBA arjioMepara, o0paboTKu U
paznuBkH ctanu. OO0yJaromuiics J0DKEeH MOKa3aTh yMeHUe (hOpMyITHUpPOBATh 3TAIbl TOCTAHOBKH
3aJjaud ONTHUMM3ALMY 110 33/laHHBIM TapaMeTpaM, 000CHOBATh IPUHSATHIC PEILICHUS.

[Ipy BBIIOJHEHUM MPAKTUYECKOIO 3aJaHusl OOydaroIMKCs JOJDKEH MOoKa3aTh yMEHUe
COCTaBUTh MaTeMaTHUYECKYyI0 MOJEb 33[JaHHOIo Ipolecca, paboTaTh B CHCTEME 3JIEKTPOHHBIX
TaOJIML ¢ UCIIOJIb30BaHUEM BKIAAKU «llouck pemenus» Juisi ONTUMU3ALNHI 33]1a41 110 33JaHHBIM
napaMmerpam.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6amioB) — oOyyarommicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOe W TIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHIX OBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS NIPU aHATUTUYECKUX ONepalusx, epeHoce
3HaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YyAOBJETBOPUTENbHO» (3 Oamia) — oOyvaromuiics IeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCA OLIMOKM, TPOSIBISETCS OTCYTCTBME OTAENbHBIX 3HAHWN, YMEHHH, HABBIKOB,
00y4aromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaia) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHala, JIOMyCKaeT CYIIECTBEHHbIE OLIMOKHM, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILIGHKY «HEyAOBJIeTBOPHTeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAlUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



