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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kapeapsl MeTaTypriu U XUHMHYECKUX TEXHOJIOTHH

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHI

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

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM rojy Ha 3acefaHuu Kadeapsl MeTauTyprud 1 XUMHYECKHX TEXHOIOTHIA

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM rojty Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TeXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu OcBOEHUS! AUCHUIUIMHBI «MeETO/bl ONTUMHU3ALNNA B METAJUTYPTUM» SIBISETCS
oOyueHue CTYACHTOB HEOOXOAMMOCTH HCIIOJNb30BAHUSI B TEOPUM U NPAKTHKE BEICHUS
JIOMEHHOM MJIaBKH, CTAJICTIIIABUIIbHBIX MTPOLIECCOB, KAK OCHOBBI BHICOKOW MPOU3BOIUTEILHOCTH
JIOMEHHBIX IIe4el, XOPOIIero KauecTBa YyryHa M HU3KOTO YJEJbHOTO pacXxoa KOKca Ha ero
BBITUIaBKY ITPH HEBBICOKOM €ro ce0eCTOMMOCTH COBPEMEHHBIX METOZ0B HAXOXACHUS
HaWTYYIIUX BapUaHTOB pabOThl KOMIUIEKCA METAJUTypTrH4eCKIX arperatoB U BeIOOpa
IIMXTOBBIX MaTepUATIOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/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),
c(OpMUPOBAHHBIE B pe3y/IbTaTe U3YUEHUS JUCIUIUINH/ TIPAKTHK:

OCHOBBI METAJLTYPTUYECKOTO MMPOU3BO/ICTBA

AHanM3 9uCcI0BON HHPOPMALUH

Marematuka

MonenrpoBaHue MPOIIECCOB M 0OBEKTOB B METAILTYPIHH

YueOHas - HaydHO-HCCIIeI0BaTeNbCcKas padoTa (MoaydyeHne MepBUYHBIX HABBIKOB
HAy4YHO-HCCIIeI0BATEIbCKON PabOTHI)

[InanupoBaHue 3KCrIEpUMEHTA

[IpoekTHas neATeIbHOCTD

DKCIUTyaTaluus JOMEHHBIX Ieuei

MeTtoabl uccien0BaHus MaTEPUAIOB U IIPOLIECCOB

HNudopmarrka n nHGOPMAITMOHHBIE TEXHOJIOTUU

3uanus (yMEHUs, BJIa/ICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUECHUS TUCITUTLINH/TTPAKTHK:

[ToaroToBka K ciaye u caada rocyJapcTBEHHOTO K3aMeHa

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

[Ipoun3BOACTBEHHAA - TPEAIUINIOMHAs TPAKTUKA

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS

AUCHUILNIMHBI (MOYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

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

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIITNNU

[1K-3 CriocoOeH BBIMTOHATH HAyYHO-UCCIIEIOBATEIBCKUE 3a/1a41 B O0JIACTH
poeCCUOHATHHON JIEATETLHOCTH

IK-3.1 Pemaer HayuHO-UCCIeI0BATEIHCKHUE 33]a49H B 00JIaCTH METALTYPTUU
YCPHBIX MCTAJIJIOB

[1K-4 Cnioco6eH BBIMOMHATE 33J]a4 MO OIIEHKE ChIPhS M METATYPruuecKoi MPOAYKINH,
KOPPEKTUPOBATh ¥ KOHTPOJIUPOBATH NPOU3BOICTBEHHBIN MPOLIECC

[1K-4.1 OLEeHNBAET CHIPHE U METAILUTYPTUYECKYIO TPOAYKIINIO, KOPPEKTUPYET U
KOHTPOJIMPYET IPOU3BOJCTBEHHBIN IpoiecC ¢ 000CHOBAHUEM MPHUHSITHIX
TEXHOJIOTMYECKUX W TEXHUYECKHUX MEP




4. CTpyKTYypa, 00HEM H COJeprKaHue TUCUUIJIMHBI (MOXYJIs1)

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

HHUCJIIC:

— KOHTaKTHas padora — 17,2 akaj. 4acos:
— ayauTopHas — 14 akaj. yacos;
— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenbHas padora — 82,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas g =
KOHTaKTHas paboTa e z ®dopma Tekyero
5 H
B aKaJl. yacax 5} Bun KOHTPOJIA
Pasnen/ Tema 3 ( A ) E R . P Kon
> 3 © | caMOCTOSTEBHOM |  ycreBaeMOCTH U
JUCIUATITAHBI N [~ o KOMIIETEHIIHH
g g paboThI TIPOMEKYTOYHOM
Tex mab. | mpakr. Z2'S aTTeCTaluu
3aH. 3aH. O =
1. Ontumuszanust. OCHOBHBIE
TIOHSATHS U TEPMUHBI
1.1 Ponb onTuMu3anuu
TEXHOJIOTHYECKUX Nzyuenue MK-3.1. TIK
MPOIIECCOB B METAJLTYPTHH. 5 0,5 5 TEOPETUYECKOTO YcTHbli onpoc 4 1’
DTalel pemeHus 3a1ad Marepuana '
ONTUMH3AINH
Hroro no pazzneny 05 5
2. 3agayy ONTUMHU3ALAN
JTMHEWHOTO MPOTPAMMUPOBAHHSI
ITowuck
2.1 Knaccudeckue 3agaqu OTIOTHATEHOM MK-3.1. TIK
ONTUMU3AIUU JTUHESHHOTO , , EbopMAIIH 110 CTHBIN OMpocC 4 1
0,5 2 12,1 v ’
MIPOrpaMMUPOBAHUS pMall '
g TeMe 3aHATHUS
2.2 TlocraHoBKa 3a7a4 ITouck
ONTUMU3ALMY PA3IAYHBIX 05 1 15 JIOTIOTHUATEILHOM Vet ompoc T1K-3.1, ITIK-
9TaIoB MMPOU3BOJICTBA ' HHPOPMAITHH 10 P 4.1
YePHBIX METAIIOB TeMe JICKITHH
Wroro no pazneny 1 3 27,1
3. 3agauyn ONTUMH3AIHH
HEJIMHEHHOTO
MPOTPaMMHUPOBAHUS
ITouck
3.1 3amaun HETMHEHHOTO 05 5 JIOTOIHUATEILHOMN Ve THBIH OIPOC TIK-3.1, ITK-
MPOrpaMMHUPOBaHUS ' HHPOPMAITHH 10 P 4.1
5 3aJaHHOM TeMe
. ITouck
3.2 MeToabl HETMHEHHOTO IOTIOTHATENBHO MK-3.1. TIK
MIPOrpaMMUPOBAHUS PU 1 1 5 HH(OpMAIIHH 110 VYeTHbli ompoc 4 :[
HaJINYUH OTpaHUYEHUI pMall '
TeMe 3aHATHUS
Hroro no paszpeny 15 1 10
4. OnTuMu3anms
METAILTYPTUIECKUX MTPOIECCOB
4.1 Onrumu3anus mmporecca 5 2 2 20 Beimonnenune Otuer o IIK-3.1, TIK-
BEHITNIABKH YyT'yHA B Cpelie pacueTHoOU BBITTOJTHCHHOM 4.1




3eKTPOHHBIX TabuuI Excel

paboThI
"OnruMu3anus
rporecca
BBIIJIABKH Yyr'yHa
B JOMCHHOM

pacueTHoii paboTe

meqn"
Brinmonnenne
aC4YETHOU
4.2 OnTuMu3anys mpouecca p
. paboTHI Otuer o
HENPEPBIBHON PA3INBKU " . I1K-3.1, IIK-
20 Onrumuszanms BBITOJIHCHHOM
CTaJli B CPEJIE DIEKTPOHHBIX N 4.1
mpouecca pacueTHoit paboTte
taGuur; Excel N
HeTpepbIBHON
pas3nuBKU cTanu"
HWroro no pazaeny 40
HWroro 3a cemectp 82,1 SK3aMeH
Hroro no aucuuruinye 82,1 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

C nenplo peanns3anuy KOMIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATBHBIX HABBIKOB 00YUAIOIIMXCS PEAIU3YIOTCS CIEIYIOIIIE CPECTBA,
CIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

M3Y4YEHHE TEOPETUUECKOI0 MaTepraia JUCIUIUIMHBI Ha JIEKIUSAX C UCII0JIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

CaMOCTOATEJIBHOE U3yYEHUE TEOPETUYECKOI0 MaTeprasia JUCIUUILUIAHBI C
HCI0JIb30BAHUEM METOJUYECKHUX Pa3pabOTOK, CEHaIbHON yueOHOM U HayuyHO!
JIUTEPATYpHI;

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

K MHTEpaKTUBHBIM METOJIaM, MCIIOJIb3YEMbIM IIPU U3YYE€HNUU AUCHUILIUHBI «MeTonbl
ONTUMU3ALMKY», OTHOCATCS: HCII0JIb30BAaHKUE MTPOOJIEMHBIX METO0B U3JI0XKEHUS MaTepuaia ¢
IIPUMEHEHHEM 3BPUCTHUYECKUX IPUEMOB (co3JaHue MPOOIEMHBIX CUTYyallui U Jp.); a TaKXKe
CO3JIaHHE IEKTPOHHBIX IPOAYKTOB (Ipe3eHTALU).

Ha 3ansartusx nenecoo6pa3Ho UCIOIb30BATh TEXHOIOIHIO KOJIEKTUBHOTO
B3aUMOOOYYEHUs, COBMEILAs ee ¢ TexHooruen npodnemHoro odyuenus. [lpu stom
HE00XO0AMMO IMOBBIIIATH I03HABATEIbHYIO0 aKTUBHOCTh CTYI€HTOB, OPTraHU3Yys
CaMOCTOSITENIbHYIO Pa0OTy KaK MCCIIE0BATENIbCKYIO TBOPUECKYIO JESITEIbHOCTD.

Jlexuuu npoxoadar Kak ¢popme nH(POPMALMOHHBIX JIEKLIUH, TaK U B pOpMeE JIEKLIU-
KOHCYJIbTALMH, IJIe TEOPETUUECKUI MaTepuall 3apaHee BbIAAETCS 00ydarolumMcest s
CaMOCTOSITEJILHOI'O U3yU€HHUs], Il IOJTOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIIHs
IIPOXOJUT I10 TUILY BOIIPOCBI-OTBETHI-IUCKYCCUsl. HOIIa neKuuu Npoxonsar B BUJE
IPOOJIEMHOM JIEKIIUH C OCBEIIEHUEM Pa3IMYHBIX HAyYHbBIX OJXO0/10B K IOCTABICHHON
npobieme.

B n3noxeHnn JNEKIMOHHOr0 MaTepraia 1 py NPOBEACHUH TPAKTUUYECKUX 3aHATUN
IpearnoaraeTcs Nepexoa oT pernpoayKTUBHBIX METOI0B 00yUeHHs K YaCTUYHO-TIOUCKOBBIM
U UCCIIEZIOBATEIBCKUM METOJaM, Pa3BUBAIOIIUM JIOTHYECKOE, TEOPETUUECKOE MBIIICHUE,
YMEHHUE apryMEeHTUPOBaTh U OTCTaUBaTh COOCTBEHHOE TOHUMaHue Borpoca. C 3ToH 1ebio
BO3MO’KHO UCIIOJIb30BaHUE METO/IOB IBPUCTHUECKUX BOMPOCOB U OpIHHCTOPMUHTA
(MO3roBoOIf aTaku).

B xope 3aHATHI npeanonaaraeTcs UCIoIb30BaHNE KOMITJIEKCA MHHOBALIMOHHBIX
METOI0B aKTUBHOTI'O OOYYEHHUs CTYA€HTOB, BKIIFOYAIOLIETO B CeOs:

- CO3/1aHue NMPOOJIEMHBIX CUTYAIMH C MOKa3aTeIbHBIM PELICHUEM MPOOIIEMBI
IIpenoaaBaTeieM;

- CAMOCTOSTEJIbHYIO TOMCKOBYIO IESATEIbHOCTh B PEIICHUH Y4eOHBIX MpoOIieM,
HaIpaBJIIEMYIO TIPENIOAABATENIEM;

- CAaMOCTOSITEJIbHOE pellIeHHe Tpo0JIeM CTYACHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanu3anys ”HHOBAIIMOHHBIX METOAOB O0Y4YEHHUsI BO3MOXHA C HCIIOJIb30BaHHEM
CIIEYIOIINX IPUEMOB:

- HHCTPYKTaX CTYJEHTOB II0 COCTABJICHHUIO Ta0JIUI], CXeM, TPaQHKOB C MPOBEICHUEM
MOCJIEAYIOLIETO UX aHAJIN3A;

- IPUMEHEHHE PEKOMEHIAIlH 110 COCTAaBJICHHUIO TE3UCOB U KOHCIEKTOB MO
MIPOYUTAaHHOMY MaTepHainy;

- pacKpbITHE Mpeno/iaBaTeieM MPUUMH U XapaKkTepa Hey1ad, BCTPeUaroluXcsl IpU
pelieHnn npobieM;

- IEMOHCTpalMsl aTbTEPHATUBHBIX MOJIX0/JI0B K PEHICHUIO KOHKPETHOM MPOOIeMBbI;

- aHaJIM3 TIOJYYEHHBIX PE3yJIbTaTOB U OTHICKAHHUE I'PAaHUIL] UX TPUMEHUMOCTH;



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

[Tpu npoBeieHNH MPAKTUYECKUX 3aHATUH HEOOXOIUMO IIefIeHANpaBIeHHO
NEPEXOAUTh OT PENPOAYKTUBHBIX METOJIOB 00yUEHUS K YAaCTUYHO-TIOUCKOBBIM U
HCCIIEA0BATEIBCKUM METOAAM, pa3BUBas JJOTMYECKOE MBIIUICHNUE, YMEHUE apryMEHTUPOBATh
U OTCTauBaTh COOCTBEHHOE NMOHMMaHKe Bonpoca. C 3TOM IeTIbI0 BO3MOXKHO UCIIOJIb30BAaHNE
KaK TPaJuIIMOHHOM, TaK MPOOJIEMHOM U HHTEPAKTUBHOM 00pa30BaTEIbHBIX TEXHOIOTHA.

[Tpu npoBeeHNH 3aKIIIOYUTEIHHOTO KOHTPOJIS HEOOX0AUMO BBISIBUTH CTETIEHB
MPaBUIBLHOCTH, 00bEMa, IITyOUHBI 3HAHUH, YMEHUI, HABBIKOB, MOJY4YE€HHBIX IIPH U3Y4EHUH
Kypca Hapsiy C BBISIBICHUEM CTEIIEHU CaAMOCTOSITEIbHOCTH B IIPUMEHEHHH ITOJTYyYEHHBIX
3HaHUMU.

6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITeIbHOMH PadoThI 00yYaKOIIUXCSI

[IpencrapieHo B npujioxeHuu 1.

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

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMITTUHBI

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 : anekrponHsiid. - URL: https://znanium.com/catalog/product/1930702
(mara obpamenus: 03.04.2024).

2. babenpimes, C. B. Meronsr ontumu3zanun: Y4eOHOe TOcoOue st KypCaHTOB,
cryaenToB u cinywmareneit / babensimen C.B. - XKeneznoropck: @I'6OY BO CIICA I'TIC
MUC Poccumn, 2017. - 122 c. - Tekct : anekTponHsi. - URL:
https://znanium.com/catalog/product/912642

3. Ilonsixos, B. M. Metonbl ontuMu3zanui : yueonoe nocodue / B. M. [lonsikos, 3. C.
Aranapos. - 2-e u3a. - Mocksa : Jlamkos u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. -
Tekcr : anextponnsid. - URL: https://znanium.com/catalog/product/1926409

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1 CmupHoB, A. II. MeToas! ONTUMHU3ALNN : AITOPUTMHUYECKHE OCHOBBI 3a1a4
ontumuszanuu : Kypce aexkuit / A. I1. Cmuphnos. - Mocksa : U3n. Jlom MUCuC, 2014. - 135 c.
- ISBN 978-5-87623-781-1. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/1232249

2. baxsanog, H. C. Uucnennsie Mmetossl : yaueOHuk / H. C. baxsanos, H. I1. )Kunkos,
I'. M. KoGenpkoB. — 9-e u3a. — Mocksa : JIaboparopust 3Hanwmii, 2020. - 636 c. -
(Knaccuueckuit yauepcurerckuii yueonuk). - ISBN 978-5-00101-836-0. - TekcrT :
anekTpoHHsbIi. - URL: https://znanium.com/catalog/product/1087429

B) MeToauyecKkue yKazaHus:

1 «3agaun onTUMH3AIMH B METAIUTYPriun». MeToanueckue ykazaHus K
MPaKTUYECKUM paboTaM Mo AUCUUIIINHE «MeToAbl ONTUMHU3ALMIY [Tl 00yYarOIINXCs MO0
HampasieHuto 22.03.02 «Metannyprus» JHEBHOW U 3a04HOI opM 00yUyeHUs:
Marnutoropck: U3n-so Marautoropck. roc. TexH. yH-1a uM. I'. 1. Hocoga, 2017. 26 c.


https://znanium.com/catalog/product/1930702
https://znanium.com/catalog/product/912642
https://znanium.com/catalog/product/1926409
file:///C:/Users/User/Downloads/Keys_Napravlenia_Neftepererabotka_i_neftekhimia__1.zip
https://znanium.com/catalog/product/1087429

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe odecnieuenune

Haumenosanue N
o Ne norosopa Cpok neiicTBUS JIULEH3UH
MS Office 2007 1y 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OHO pacnpoctpansemoe [10 6eccpodHo
FAR Manager cB00OOHO pactpoctpansemoe [10 O6eccpouHo
Bpayzep Yandex |cBoGogHO pacmpoctpansiemoe [10 0eccpouHO

Hpmbeccnona.nbnble 0a3bl JaAaHHbIX U nmbopMaunonﬂue CIIPaBOYHBIC CUCTEMBI

Ha3paHue kypca Cchlika
deepanbHOE rOCYIAPCTBEHHOE OF0KETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/

HpOMLIH.IJ'I@HHOﬁ COOCTBEHHOCTH

HamuonannHas I/IHQ)OpMaHHOHHO-aHaHI/ITI/IHeCKaH
cucrema — Poccuiickuii HUHJACKC HAYYHOI'O HUTUPOBAHUS
(PMHLY)

URL:
https://elibrary.ru/project risc.asp

DjekTpoHHas 0a3a mepruoIuUecKuX u3nanuii East View

Information Services, OO0 «11BUC» hitps: //dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOLyJIs1)

MaTepI/IaJII)HO-TCXHI/IquKOG obOecriecucHue JUCHUIIIMHBI BKIIIOYACT:
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1. YueOHast ayauTopus sl IPOBEICHHS 3aHATHUH JICKIIMOHHOTO THIIA OCHAIIICHA:

- TEXHHYECKUMHU CPEACTBAMH O0YUCHHUSI, CITYKAIIUMH JUTS IPEACTABICHUS YIeOHOM
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeacTaBiIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuyeOHast ayAuTOpus sl IPOBEACHUS PAKTUUECKUX 3aHATUI OCHAIICHA!

TEXHUYECKUMU CPEICTBAMH 00YyUEHHUS, CITY KAlIMMH JJIs1 IPEACTaBICHUS YIeOHOH -
TEXHUYECKUMH CPEICTBAMH 00YUEHHUS, CITY KalIMMHU ISl IPEACTaBICHUs y4eOHOM
uHpopManuy O0JIBIION ayTUTOPHH: MYIbTUMEIUIHHBIME CPECTBA XPaHEHHS, IEpeAayn U
npeaCcTaBIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

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

- KOMIIbIOTepHOM TexHuKo# ¢ maketoM MS Office, ¢ moakimoyeHnEeM K ceTn
«VIHTEpHET» U C IOCTYIOM B 3JICKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTENbHYIO CPEy
YHHUBEPCHUTETA,;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlometieHue Jj1si CaMOCTOATENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakimoyeHneM K ceTu
«VIHTEpHET» U C TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPELy
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

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

- CHeMATM3UPOBAHHON MEOEIIBbIO: CTEIUIAXKaMH JIJIsl XpaHEHHUs y4eOHOTO
o0opymoBaHUs;

-MHCTPYMEHTAMH I PEMOHTa Y4eOHOTO 000pYy/I0BaHUS;

- mKadamu 11 XpaHSHUs] y4eOHO-METOIMYESCKOM JIOKyMEHTAIIUU U MaTePUAJIOB.



HPUJIOKEHME 1
6 Y4eOHO-MeTOqHYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

Bompocel  asi  caMONpOBEpKH MPEACTaBICHbl B BHIC HPAKTUKO-OPHEHTUPOBAHHBIX
3aI[aHHﬁ JJI1 BBIMMOJIHCHHA PACUCTOB MO0 IMPUMCHCHHUIO MCTOJOB OINTUMHU3ALIUK JIA OLICHKU
UCIIOJIb30BaHMs TPOU3BOACTBCHHBIX W TEXHOJOIMYECKUX JAHHBIX. TakkKe BOIPOCHI IS
CaMOIIPOBEPKHU TPE/ICTABICHBI TEOPETHYSCKUMHU BOIIPOCAMU, TPEOYIOIIHE Pa3BEPHYTOrO YCTHOTO
OTBeTa, IO3BOJISIONIME IPOBEPUTH YPOBCHb YCBOCHUS 3HAHUM W OCBOCHUS OOLIMX U
po(hecCHOHALHBIX KOMIICTCHIIUN IO JTUCIUTLINHE.

[To aucuumuimae «MeTobl ONTHUMH3ALUK B METAJUTYPIHI» MIPEAYCMOTPEHA ayJUTOPHAs 1
BHEAYAUTOPHAS CAaMOCTOSITEIbHAs padoTa 00yJaromuXcs.

AynuTopHas caMoCTOsITeNbHas padoTa CTYICHTOB IIpEArojiaracT pelieHUe 3aiady Ha
MPAKTUYCCKUX 3aHATUAX.

Bompocel aisi  caMONpOBEpKH IMPEACTAaBICHbl B BHIC HPAKTUKO-OPHEHTUPOBAHHBIX
3aI[aHHﬁ IJid BBIIIOJIHCHHUEC PACUYCTOB IO NMPHUMCHCHUIO MCTOAOB  OITHUMHU3AIMKA IJII OLICHKU
UCIIOJIb30BAHMS IPOU3BOACTBCHHBIX M TEXHOJOMYECKUX JAHHBIX. TakkKe BOIPOCHI IS
CaMOIPOBEPKH MPEICTABICHBI TEOPETHYECKUMHU BOIPOCAMH, TPEOYIOIINE Pa3BEPHYTOTO YCTHOTO
OTBeTa, IO3BOJISIONIME MPOBEPUTh YPOBCHb YCBOCHUS 3HAHUA W OCBOCHUS OOLIMX U
po(heCCHOHATBHBIX KOMIIETCHIMHN 110 AUCIUILTHHE.

ITo nucuunnuae «MeToabl ONTUMHA3ALUUY» IPELYCMOTPEHA ayIUTOPHAs U BHEAYIUTOPHAs
CaMOCTOsITeNIbHAsL paboTa 00YYArOIIIXCSL.

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

IIpumepHBbIe BONPOCHI VI YCTHOTO ONPOCA M0 M3y4YaeMbIM TeMaM

[ToHsiTHE «ONITUMANILHBINY, KPUTEPUH ONTUMATBHOCTH.

[TpuHIMIT BEIOOPA KPUTEPHS ONITUMAIEHOCTH.

Yro Takoe 1eneBast pyHKIIHSL.

Uro Takoe mapamMeTpuveckasi OnTUMHU3AIH.

JlaTh onpenenenne CTpyKTYpHOW ONTUMHU3AIUH.

OO0BsICHUTH HEOOXOIUMOCTh ONITUMM3AIIUN TEXHOJIOTUYECKHUX MTPOIIECCOB.

[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 PEIICHUHU 33]]a9l ONITUMU3AIIHH.

11. [puBecTr TpUMEphl HAIWYUS OTPAHUYCHHN TIPU PEIICHHH 3a7add  ONTUMHU3AIUU
TEXHOJOTHYECKOT0 Ipoliecca.

12. [ToHsATHE ONTUMAIBHOCTH XUMHYECKOTO COCTaBa CHIPHEBBIX MATEPUAIOB IPOIIECCOB
BBITJIABKH YyT'YHA U CTAIIU.

13. Pomb ® MecTo MaTeMaTHYeCKOH MOJETN TPH ONTHMH3AIUN IPOU3BOJICTBEHHBIX
MPOIIECCOB.

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

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

16. TpancnopTHas 3a1a4a TUHEHHOTO TporpaMMupoBanus. [loHsiTHEe U CTIOCOOBI pelieHusl.

17. Metoabl HETMHEWNHON OIITUMA3AIINH.

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

19. [ToHATHS TOKATHHOTO U TI00ATBHOTO ONITUMYMA.

20. CranmapTHBIN BUJI 3a/1a49M ONITUMHU3AIUH.

21. Otnuuust 6€3yCIIOBHOM U yCTIOBHOW ONTUMHU3AIMH. JOMTyCTUMOCTh PEIICHUs 3a/1a4 ¢

OTpPaHHYCHUSMHU METOJaMH 0€3YCIIOBHOW ONTHMH3AIUH.

CoNoOARWNE



22.

23.

24.

25.

26.

27.

28.

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

CdopmynupoBaTh dTalbl 33Jayd  ONTUMHU3ALMK JOMEHHOTO TIpolecca C LEJbIo
MaKCHMU3AIMH TPOU3BOTUTEIILHOCTH TOMEHHOU meun. OO0CHOBATh MIPUHSTHIC PEIICHUS
CdopmynupoBaTh dTambl 3aJaud ONTUMHU3ALMU XHUMHYECKOTO COCTaBa ChIPbEBBIX
MaTepUaioB JOMEHHOI'O IIpolecca C LEIbI0 BHIIABKM 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 BHJAE 33Jayy ONTHUMM3AIMHM pPacxoja TOIUIMBa B IPOLIECCE
armomeparuu. CopMyIupoBaTh W 3aMHUcaTh OTPAHUYCHUS W IEICBYIHO (YHKIIHIO.
Br16paTh MeToz penieHus.

[TocraButh B oOIIEeM BHUAC 3a7ady ONTHMHU3AIUUA Ta30NMPOHUIIAEMOCTH AarJOIIUXTHI.
Bribpate usmensiemble mapameTpbl. CopMynupoBaTh W 3amucaTh OTpaHUYEHUS 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.

IIpumepHBbIe KOHTPOJILHBIE PAGOTHI

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

[TonoOpate mapy mnuraTyp ©3 NPEAIOKEHHBIX HWXKE JUIA JICTUPOBAHHUS CTAIM C IIEIBIO
oOecrieyeHHs TMOJIyYeHHsI 3a/JlaHHOTO COJEpKaHMsl MapraHia M KpeMHHUs B MeTauie ¢
MUHHMM3ALKEH 3aTpaT Ha JIETUPOBAHUE

Tabmuma 1 — XumMudeckuil CocTaB M CTOUMOCTD JIMTATYP IS JISTUPOBAHUSI CIIEICTaleH

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
JI19 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

Tabnuua 2 - Cogep:kaHue Mapraiiia 1 KpeMHUsL 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  ONTUMM3aUUM  JIMHEWHOTO
IIPOrPaMMUPOBAHUS

1. HccnenoBaHue MpoLeccOB € MCIOIb30BAaHUEM METOJIOB JTUHEHHOIO MPOrpaMMHPOBAHUS.
CocTaBuTh IUIAaH TOCTaBKU CTaJd OT TpPeX 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 crainblo oT KoHBepTepa K MHJI3 npencrasnens! B Tabauie. 3a1a4y peliuTh AByMs CIIOCOOaMHU.

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 HCIONB30BAHMEM METOJIOB JIMHEHHOTO MPOTrpaMMHPOBAHUS.
CocTaBuTh IUIaH TOCTAaBKM CTajJd OT TPEX KHUCIOPOAHBIX KoHBeprepoB mnatu MHII3 ¢
MUHUMU3alMENd O0IIeld CTOMMOCTH TMEPEeBO30K JUISl CIEAYIONIMX YCIOBHM: KOHBEPTEPHI
BBITUIABJISIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBmieit co cranpto. s 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
Croco0amu.

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

KonTpoubsnas padora Ne3 «MeToabl HENMMHEHHOTO IPOrPAMMHUPOBAHUS»




HccnenoBath GyHKINIO METOJOM 30J10TOTO cedeHus. MceaenoBars GyHKINIO 4x2-16x+8 Ha
Halure skcTpemyma. OnpeaennTs HHTEPBAJI, COACPKAINN MUHUMYM Ha oTpeske [-17;16] ¢
TOYHOCTBIO €=1.

HccnenoBath (hyHKIMIO METOZOM 30JI0TOTO ceueHus. MccienoBaTs QyHKITHIO x>+10x-5 Ha
Hanuuue 3kcTpemyMa. OnpeaennuTs UHTEpBall, COAEpKaIlui MUHUMYM Ha oTpe3ke [-12;21] ¢
TOYHOCTBIO €=1.

HccnenoBath GyHKINIO METOOM AuXxoToMuH. MccnenoBaTh GyHKINIO X2-2x+9 Ha HanHuMe
skcTpeMyMma. OnpenenuTb HHTEPBaAN, COJACpX Al MHUHUMYyM Ha oTpe3ke [-19;4] c
TOYHOCTHIO €=1.

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

TOYHOCTBIO £=1

PacuetrHas pa6ora «OnTuMH3aus Mpolecca BHIMJIABKU YyT'YHA B JOMEHHOMH me4mn»

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.

Tabmuma 1- XuMUYECKHid COCTaB MIUXTOBBIX MaTEPHAIIOB

HaumenoBanue Fe FeO Mn S P CaO | SiO, | AlLO; | MgO | TiO, | mm.m. l\f(js;:,
ye/t
OxaTbim
Muxaitnosckue 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
Keneznas pyna
BPY (0603xx.) 50,00 | 0,80 2,19 011 | 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
Mapranuesasi 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
LORITTY |
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 wasmorsioro 1,00 | 5553 | 39,01 | 0,73 | 1,80 95
KHUpIHYa
Tabmmma 2 — OrpaHn9eHns Ha CBOWCTBA TOMEHHOTO IIITaKa

CaO (Ca0+MgO) SiO, . (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 uyryna, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[TpunsTO 0,7 0,02
CremneHp BOCCTAHOBIICHHS JIEMEHTOB 10 0.6 0.2 0,098
YyT'yHa, €]l

PacuerHas pa6ora «OnTUMH3aIuUs MPoLecca HENMPEPHIBHOW Pa3IMBKHU CTATN»

[TponsBecTn MaTeEMaTHYECKOE MOAEIUPOBAHNE 3aBUCUMOCTH TOJILIUHBI CJIOSI 3aTBEPAEBLIETO
MeTajula Ha BBIXOJIE€ W3 TMOJIEpKUBaroliel cucteMbl kpuctamuzaropa MHIJI3 ot ckopoctu
BBITSITUBAHUS 3aTOTOBKHU U BBICOTHI MOJIEP>KUBAIOIIEH CUCTEMBI KpUcTaun3aropa. OnpenennTs
ONTHUMAJIbHBIE YCIIOBUS AJi1 Oe3aBapHilHON pa3nuBKU cTamud Mapku CT.1Km Ha OJHOpPY4YbEBOI
MHIJI3 KpHBOJIMHEHHOIO THUIA C BEPTHKAIBHBIM YYaCTKOM IpPHU OTJIMBKE CII00BOM 3aroTOBKU
ceuenneM 270x1800 MM ¥ TeMIlepaType MeTallla B IPOMEKYTOUHOM KoBIe Mammubl 1540 °C




MMPUJIIOKEHUE 2

7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA l'IpOME)KyTO'lHOﬁ aTreCcralnum
PC3YJIbTAThI 06y‘leHI/I5I N OCHOYHBIC CPEACTBA JJIS MIPOBCACHUA HpOMeH(YTOqHOﬁ aTTCCTalluMn.

a) [lmanupyembie

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

I1K-3 - Criocoben

BBITTOJIHATD HAYYHO-UCCIICAOBATCIILCKUC 3ala4U B obiacTu HpO(I)eCCI/IOHaHbHOfI JACATCIIBHOCTH

I1K-3.1

Pemraer HAaY4YHO-HCCJICIOBATCIILCKUEC
3aJa4yu B obnactu MCTAJLIIYpruu
YCPHBIX METAJIJIOB

IIpumepHbIe TeOpeTHYECKHE BONPOCHI JIsl IOATOTOBKHU K IK3aMeHY:
[TonsiTHE «ONTUMANIBHBINY», KPUTEPUNA ONTUMATBHOCTH.
[TpuHuMI BEIOOpA KpUTEPUSI ONTUMAIBHOCTH.
Yro takoe LeneBas GyHKIUS.
[ToHsITHS TOKAJIIBHOTO U IN100AIBHOTO ONTUMYMA.
CraHpapTHBIN BUJ 33Ja4d ONTUMH3ALUH.
Jlenenue 3a1a4 oNTUMHU3ALMY B 3aBUCUMOCTH OT BUIa YpaBHEHUH 3aJal0INX OrPaHUYCHMUS]
U LIeJIeBYIO (DYHKIIHIO.
[TonsiTvie orpaHMYEHUH NpY PELLICHUH 331a4U ONITUMU3ALINN.
8. [IlpuBectu mnpumepsl HaIU4Ms OrPAHUYEHUH MPH pELICHUM 3aJauyd ONTHUMM3ALUY
TEXHOJIOTHYECKOI0 Iporecca
9. [enecoobpa3zHocTh BbIOOpa c€0ECTOMMOCTH KOHEYHOH MPOJYKIMU B KaueCTBE KPUTEPHS]
ONTUMM3AIMH MHOTOIaPaMETPUUECKHUX CHCTEM.
10. Ponp uw MecTOo MareMaTMYeCKOW MOJAETM MpHU ONTHUMM3ALUU TPOU3BOACTBEHHBIX
MIPOLIECCOB.
11. Heo6xonuMoOCTh HCCIEIOBaHUS NpPU PELICHUH 3ajjad ONTUMH3ALMHU TEXHOJIOTHYECKUX
IIPOLIECCOB MPOU3BOJICTBA YEPHBIX METAJLIOB.
12. BzaumocBs3b UCCIIEIOBaHMS M OTITUMH3AIIMHU MTPOLIECCOB TPOM3BOICTBA YEPHBIX METAILIOB.
[IpuMepHbIe NpaKTHYECKUE 3aJaHUsl IJIs1 IK3aMeHa
1. MccnenoBath BAMSHUE MApaMETPOB Pa3JIMBKU CTAIM HA TOJILIIMHY CJIOS 3aTBEP/ICBILIErO
MeTasula Ha BeIXoie U3 Kpuctasmumsaropa MHJI3. OntuMusupoBaTs NpoOLECe pa3ivuBKY IS
oOecrieueHns 6e3aBapuitHoOi pa3nuBky ctanu Mapku 0912C B cis100ByIO 3ar0TOBKY CEYEHUEM
900*1700MM, BeICOTY KpUcTaJuIM3aTOpa NpUHATH 0,9 M, BETUUMHY IeperpeBa NpUHITH Ha 25°%C
BBILLIE TEMIIEPATYPBI JIUKBUYCA.
2. ChopMynrpoBaTh OTpaHUICHUS , TPEIEITBI YIIPABISIEMOCTH | [EJIEBYIO QYHKIUIO TIPU

ogakrwdE

~

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




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

3. HCCJ’ICI{OB&TB BJIMAHNUE U OIITUMU3HUPOBATE USMCHCHUA IMTApaMETPOB JOMCHHOI'O ITPOLECCa HA

TOII nomenHo# miaBku. OOBSICHUTH Y3PPEKTUBHOCTh MPUHUMAECMBIX 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:
METaJUTYPIrHUeCKyr0  Npoayknuto, | 1. TIoHsATHE «ONTHMaIbHBIIN», KPUTEPUH ONTHMAIbHOCTH.
KOPpPEKTHpYeT ©  KOHTpojupyeT | 2. IIpuHIMO BEIOOpA KPUTEPHS ONITUMAILHOCTH.
MPOU3BOJICTBEHHBIN  miporiecc ¢ | 3. IlpuBecTH mnpuMepsl HAIWYMsS OTPAHUYCHUN MPH PEIICHUH 3aa4yd  ONTHMHU3AINH
000CHOBaHHUEM HPUHATHIX TEXHOJOTHYECKOTO TIpoIiecca.
TEXHOJIOTUYECKUX H TexHuueckux | 4. TloHATHE ONTUMAILHOCTH XHMHYECKOTO COCTaBa ChHIPHEBBIX MATEPUATIOB IPOIECCOB
Mep BBIIJIABKH YyTyHa U CTaJIH.

5. CdopmynupoBaTh 3Tambl 3aJaud ONTUMHU3AIMM IpoIecca arjioMepanuu ¢ Iebio
MakCuMui3anum MnpoOUu3BOAUTCIBHOCTH aFHOMCpaHHOHHOﬁ MaIlIuHBbI. O6ocHOBaThL
MIPUHATHIE PEIICHUS.

6. CdopmynupoBaTh 3Tambl 33Ja4d  ONTHMH3AIMHM JOMEHHOTO IIpoIecca C IENblo
MaKCUMH3AIMH TPOU3BOIUTENLHOCTH JOMEHHON neur. OO0CHOBATh MPUHSTHIE PELICHUS

7. CdopMynupoBaTh dTambl 33Ja4d ONTHUMH3AIUH XUMHYECKOI'O COCTaBa ChIPHEBBIX
MaTepHalioB JOMEHHOTO MpoIlecca ¢ LENbI0 BBIJIABKH BBICOKOKAUYECTBEHHOTO UYTYHA.
O60cHOBaTh NPUHSATHIE PELICHUS

8. CdopmynupoBaTh »dTambl 33Jaydl ONTUMH3AIMMU Tpollecca BBIUIABKK CTald B
KHCIIOPOJIHOM KOHBEpTEpE C LIEIbI0 BBIMIABKU HU3Kodochopucroit ctanu. O6ocHOBATH
IPUHSATHIE PEIICHUSI.




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

9. TIloctaButh B 0OmEM BHAE 33Jadyy ONTHUMHU3AIMU pPACXoJla TOIJIMBA B IMPOLECCE
arnomeparui. CdopMyaupoBaTh W 3amucaTh OTPAHUUYCHHS M IIETEBYIO (DYHKIHUIO.
Bri6path MeTo perieHus.

10. IloctaButh B 00mIeM BHIE 3aJady ONTUMHU3AIMH T'a30MPOHHUIIAEMOCTH arJIOIINXTHI.
Bribpate u3mensiemble mapamerpbl. CpopmynupoBaTh U 3amucaTb OrPAaHUYECHUS U

neneByto GyHknuoo. BeiOpaTs METO pereHuHs.
11. [octaBuTh 3amaduy ONTHMH3AIMHM pacxona (eppociiaBOB Ha pPACKUCICHUE

u

nerupoBanue cranu B obmem Buae. ChopmMynmpoBaTh W 3amucarb OTPAaHUYCHUS U

ueneByto Gpynkuuoo. Beidpats MeTO I peiieHusl.
I[IpumepHbIe NpaKTHYECKHE 3a1aHUS VI IK3aMeHa
1. UccnenoBaTh XUMHUYECKH COCTaB HCXOIHOTO CHIPhsl HA BO3MOXKHOCTh BBIIJIABKH U3 HETO

gyryHa. JlaTh peKOMEHIalNH 10 ONITUMU3AINH XHMUIECKOTO COCTaBa ChIpbs. CHopMymupoBaTh

Ociib OIITUMU3allN. O0ocHOBaThL IMPHUHATBIC PCIICHHA.

Bapuant Xumnyeckuit coctas XKPC, %
Fe FeO | MnO |S P,Os | SiO; | Al,O3 | CaO | MgO
1 56 105 | 05 | 082 | 0,62 | 9,6 1,2 | 512 1,3

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

MHJI3 ¢ MuHIMH3aIEH 00111ell CTOMMOCTH MEePEBO30K IS CNIEAYIOUTUX YCIOBUH:

KOHBEPTEPHI BBIIUIABIIAIOT B CYTKH COOTBETCTBEHHO, 24, 18 n 21 xoBeil co cranbto. Jis
15, 17,9, 12 u 10 xoBuei cranu B cyTku. CTOUMOCTh
TIEPEBO3KHU OJIHOTO KOBIIIA CO CTANIbI0  OT KoHBepTepa kK MHJI3 nmpecrasiens! B Tabnuile.

MHIJI3 tpebyeTcs, COOTBETCTBEHHO,

ITocraBuku [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) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLICHMBAHUSA:

[TpomexyTouHas aTTecTanus MO IUCUUIUIMHE «MeToabl ONTHMHU3ALUUA B METALITYPTUN»
BKJTIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISIOINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUaIOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/aHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA U
BJIQJICHUN, TpOBOAUTCA B (hopMe dK3aMeHa U B (OpME BBINOJHEHHUS U 3alIUThl KypCOBOTO
MIPOEKTA.

OK3aMeH 10 [JaHHOW JUCHUIUIMHE MpPOBOAMTCA JUOO B YCTHOM ¢opMe 10
JK3aMEHAllMOHHBIM  Owjietam, u00 B  (GopMe  SK3aMEHAIMOHHOTO  TECTUPOBAHUA.
DOK3aMEHAIIMOHHBIA OHJIET BKJIIOYAET JBa TEOPETHUECKUX BONPOCA M OJHO MPAKTUYECKOE
3a/aHue. DK3aMEHALMOHHBIN TECT BKJIFOYAET TEOPETUUECKNE U IPAKTUUECKHUE BOIIPOCHI.

Bonpocsl Ha SK3aMeH M 3K3aMEHALIMOHHBIA TECT OXBATHIBAIOT BECh OOBEM H3ydaeMOM
JUCHUIUIMHBI B cooTBeTcTBUU ¢ PII/I.

IHoka3aTesn U KpUTEPUH OLIECHMBAHUSA IK3aMeHA B YCTHOM (popme:

— Ha OLEHKY «OTJMYHO» (5 6aioB) — 00yYaronHiicss TEMOHCTPUPYET BBHICOKHI YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuanga, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEpUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAaYUTENIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHUSI [IPH aHATUTUYECKUX ONEpaLlUsiX, IEPEeHOCe
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIC CUTYaI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B XO0/I€ KOHTPOJIBHBIX MEPONPUITUN
JOTYCKAIOTCA OIIMOKH, TPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHUM, YMEHHUH, HaBBIKOB,
0o0Oy4JaromMiicsl WCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHMSIMU NIPU X NIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MO0KAa3aTh MHTEJUIEKTYya IbHbI€ HABBIKU PELICHMS MPOCTHIX 3a/1ad.

IToka3zarenn u KPUTEPHUH OCHUBAHUSA IK3aMEHA B BH/I1€ OK3aMCHAIIMOHHOI'0 TeCTa:

— Ha OLIEHKY «OTIM4YHO» (5 OamoB) — oOyuaromuiicss JEMOHCTPUPYET BBHICOKMH YPOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIJIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET MPaKTHUECKUE 3aJaHMs, CBOOOJAHO OIEpUPYET
3HAHUSMH, YMEHHUSIMH, TPUMEHSET UX B CUTYAIHSIX MTOBBIIICHHOW CII0KHOCTH, YTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 6oree;

- Ha OLIEHKY «xopouio» (4 6amta) — oOydaronmiics IEMOHCTPUPYET CpPEJIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMS OCBOECHBI, HO JOIYyCKAIOTCS
HE3HAYNTENbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHHUS TIPU aHATUTHYECKUX OTIEPAINsX, IepeHoce
3HaHW W YMEHHH Ha HOBBIC, HECTAHJAPTHBIE CHTYallUH, YTO COOTBETCTBYET pE3yJbTaTy
TecTupoBanus 60-74 %;

- Ha OLIEHKY «Y/IOBJIETBOPUTENBHOY (3 Oasa) — 00ydarouuiics 1eMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUATHHA JOMYCKAIOTCS
OMIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTBHBIX 3HAHWW, YMEHHH, HAaBBIKOB, OOyYaromIAKCS



UCTIBITBIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS MIPU ONEPUPOBAHMN 3HAHMSIMHU M YMEHHSIMH TIPH HX
NepeHoce Ha HOBBIE CUTYAIMH, YTO COOTBETCTBYET pe3yibTary TecTupoBanus 50- 59 %;

- Ha OIIEHKY «HEYJOBJECTBOPHUTEIbHO» (2 0Oayuia) — OOyYaroIMiCS HE JEMOHCTPHPYET
3HAHMS TEOPETUYECKOro Marepuaia, JAOIMYCKAeT CYIIECTBEHHbIC OIIMOKM, HE MOXET IOKa3aTh
MHTEJUIEKTYyaJbHBIC HABBIKM PEIICHHS NPOCTHIX 3a/Jady, YTO COOTBETCTBYET pe3yJbTaTy
tectupoBanus meHee 50 %.



