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1 Ilesin ocBOEHMSI AUCHMIIJINHBI

[ensimu OCBOCHUS AMCHUILIMHBI «MOIETMPOBAHUE MPOIECCOB U OOBEKTOB B METAILIYP-
TUN ABISAIOTCS (OPMUPOBAHKE Y O0yUaOIIUXCs IPEICTABICHUN U HaBBIKOB 110 pa3paboTKe Ma-
TEMAaTUYECKUX MOJIENIe METAIUTYPrUYeCKUX arperaroB M TEXHOJOTMYECKHX IPOLIECCOB MPOU3-
BOJICTBA YEPHBIX METAJIJIOB.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

Jucuummna «MoJenupoBaHie MPOLECCOB U 0OOBEKTOB B METAJUTYPIUU» BXOAUT B 0a30-
BYIO yacTb 0J10Kka 1 06pa3zoBaTeabHOMN NPOrpaMMmBbl.

Jlnst u3ydeHus: NaHHOW TUCIMILIMHBI HEOOXOAUMO TpeABAPUTEIHHOE M3YYCHUE TUCIIH-
winH: «Pusukay, «Marematuka», «/HPopMaTuka 1 UHPOPMALMOHHBIE TEXHOJIOTHHY, «DU3H-
Yyeckas XUMUs», «AHaJIN3 4UCcIoBON mHpopMmanuny» / «MaTemarndyeckas CTaTUCTHKA B METal-
Iyprun», «OCHOBBI METAJITYPTUYECKOTO IPOU3BOACTBAY.

3HaHus (YMEHUS, BIAJCHUS), MOJYYEHHbIE IPU M3YYEHUU NAHHOW NUCUUIUIMHBI OyayT
HEOOXOUMBI Ul MPOXOXKAECHUS MPEJAUIUIOMHON NPAKTUKU U JUIsl MOATOTOBKM MaTEpUalIoB K
3amure BKP.

3 Komnerenuuu ody4armouierocsi, GopMupyemMbie B pe3yjabTaTe 0CBOECHUS
AMCHUIIIMHBI M IVIAHUPYEMbIe Pe3yJabTaThl 00y4eHHs

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBL <<MOI[€JII/IpOBaHI/IC IMponeCcCoB U O0BEKTOB B METAJI-
JIyprum» O6yanOHlHI>'IC${ JOJIDKCH 06J'IaIlaTL CJICAYIOIIUMU KOMIICTCHIIUAMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH

OIIK-4 — roOTOBHOCTBHIO COYeTATh TEOPHIO M MPAKTUKY /ISl pelIeHUs] HHKEHePHBIX 32124

3HaThL COBPEMEHHbLE Memoobl meopemu4ecKkoco U IKCnepumernmaibroco uccneoosa-
HUs npoyeccos u 00bexmos 6 Memajltypeuu

YMeTrh npocHO3UpOoBaNntb 603MONCHOCMb PeULeHUsl UHIICEHEPHbIX 3a0ay 6 memayrypeuu

BJ'IaI[eTL Memooamu UCCAe008aHUA U CHOCOOHOCbIO 0OBACHAMb €20 pesyibmanivbl npu-

MEHUMENIBHO K l’ZpOQb@CCUOHLUZbHOZZ dessmenbHOCmu

IIK-5 — cnoco0HOCTHIO BblﬁlflpaTb U IMIPUMEHATH COOTBETCTBYHOIIIUE METOABLI MOJI€JIMpOBa-
HHUA (l)lfl3l/l‘leCKl/IX, XUMHUYCCKUX U TEXHOJOI'HYCCKHUX MPOUECCOB

3HaTh Memoobl MAMeMamu4ecko2o MO@QJZUPOGGHM}Z memaiiypeudecKkux 00vbexmos u
MEXHOJNI02UYECKUX NpoYeccos

YMeTh UCNONL308AMb MEMOObl MAMEMAMUYECKO20 Moc)eﬂupogaHuﬂ memaiirypeuve-
CKUX 00BEKMO8 U MEXHONO2UYECKUX npoyeccoes

Brnanets HABbIKAMU UCNONIL30BAHUA CINAHOAPMHBIX NPOSPAMMHBIX CPEOCmE INEeKMPOH-
noix mabauy «EXcely ons paspabomxu mamemamuueckux mooenetl

IIK-11 - roTOBHOCTBIO BBISIBJSITH 00bEKThI JJIA YAYIHICHUS B TEXHUKE M TEXHOJOI'MHA

3HaTh aghgpexmuenvie sapuanmsl YCMpaneHus: He00CMamKko8 KOHCMPYKYUU Memai-
JIypeuiecko20 azpe2ama u CO8epULeHCMB08aHUs MEXHOI02ULeCK020 npoyecca

YmMmeThb 8bIA6IAMb I hekmusHble 8apuanmvl YCMpaneHus HeOOCMAmKo8 KOHCMPYK-
Yuu Memaniypeuiecko2o azpecama U CO8ePUIeHCMBEOBAHUSL MEXHON0SUUECKO20
npoyecca

Brangers HABLIKAMU BbIAGNIEHUS. IDDEKMUBHBIX 8APUAHIOE YCMPAHEHUS He0OCMAMKO8




KOHCMPYKYUU memajitypecudecKkoco azpecama U CO6EPUIEHCMB0BARUA MEXHO0-
cu4ecKoco npoyecca




4 CTpyKTYypa U Cco/iepKaHue TN CHUIITHHbI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABISIET 4 3a4eTHbIe eAMHUILI 144 akan. yaca, B TOM YHUCIIE!

—KOHTaKTHasA padora — 72 akaJ. yaca:
— aynuTopHas — 68 akaj. 4yacos;
— BHeayauTopHas — 4 akaj. Jaca;

— camocTosTelbHas pabota — 36,3 akaj. Jaca;

—IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca
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1. TMonsiTHe MareMaTH4ecKol Mojenu, o0-| 6 6 6 10  |[loxgroroBka k nexknuoHHBIM| CobecenoBaHUe, YCTHBIM OIIK-4-3y6
I[M€ IPUHITUIIBI U 3TAMBI €€ TTOCTPOSHUS U J1abOpaTOPHBIM 3aHATUSAM orpoc 1IK-5-3y8
1IK-11-3y8
2. BpruucnurenbHBIA SKCIIEPUMEHT U alek-| 6 6 6 5 [ToAroToBKa K JIEKIIMOHHBIM|  3aliuTa J1adopaTOpHOMA OIIK-4-3y6
BaTHOCTh MOJENEN 1 71a00paTOPHBIM 3aHITHSIM pabortsl 1,2 TIK-5-3y8
11K-11-3y¢
3. IlpumeHeHHe YHCIIEHHBIX METOJOB AaMsi| 6 6 12/10U1 5,3 [[loaroroBka K JEKIIMOHHBIM| 3amuTa J1a00paTOpHOM OIIK-4-3y6
aHAIM3a W pacyera MPOILECCOB, MPOTEKAr0- 1 J1a00paTOPHBIM 3aHITHIIM pabotsr 3 1IK-5-3y8
[IUX TpU MPOU3BOJICTBE U 00pabOTKE MeTa- IIK-11-3y6
JIOB U CIIJIABOB

4. Metozpl perieHus CONpsKeHHbIX 3a7a4 6 8 6/41 8 [ToaroToBKa K NTEKIUOHHBIM |  3amiuTa J1ad0opaTOpHOM OIIK-4-3y6
BAHATUAM paboTtsl 4,5 IIK-5-3y8
1IK-11-3y8
5. TlocTaHOBKa W TyTH pEIICHHS ONTUMHU3A-| 6 8 4 8 [ToaroroBka k nekiuoHHbIM| CobecenoBanue, YCTHBINA OIIK-4-3y8
[IMOHHBIX 3a/1a4 BAHATUSIM oTpoc 1IK-5-3y8
TIK-11-3y6
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5 O6pa3oBaTesibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

Jnis peanuzanuu MpeayCMOTPEHHBIX BHIOB y4eOHOM paboOThl B KayecTBE 00Opa3oBaTelb-
HBIX ¥ MH()OPMAIMOHHBIX TEXHOJIOTHH B MPENOAABAaHUU TUCHUILUIMHBI «MOJIenupoBaHue mpo-
IIECCOB M OOBEKTOB B METAIyPTUU» HCHOJIB3YIOTCS TPaJWIUOHHAS W WH(POPMALUOHHO-
KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

Jlekuu MPOXOJAT KaK B TPaJUMIMOHHONW MH(POPMALMOHHOHN (opme, Tak U B GopMe JIeK-
[UH-BU3yaJIN3aIMid C NCIIOJIb30BAaHNEM IIPE3CHTAIINH B BUJIE BUCOMATEPUAIIOB.

Ha nabGopaTopHbIX 3aHATUSAX C WCHOJIH30BAHUEM IEPCOHAIBHBIX KOMITBIOTEPOB BBIMOJIHS-
I0TCSI MHAWBUYaJIbHBIC 331aHUs 110 U3y4aeMOMY pasjeny AucHuIuinHel. [Ipu npoBenenun 3ans-
TUH UCTHOJB3YETCsI METOJ KOHTEKCTHOTO O0YYEeHHUs, KOTOPBIN MO3BOJISICT YCBOUTH MaTepHai Iy-
TEM BBUIBIICHHS CBSA3EH MEXy KOHKPETHBIM 3HAHUEM U €ro IPUMEHEHHEM. Pe3ynbTaThl BBIIOII-
HEHHBIX 33JJaHU{ 3alMIIAI0TCS U TIOJBEPTraloTCs KOJJICKTUBHOMY OOCYKICHHUIO C BBISBICHHEM U
aHAJIHM30M MPOOJIEMHBIX CUTYalLUil.

6 YueOHO-MeTOAUUeCKOEe 00ecTieueHle CAMOCTOATeILHOIH PadoThl 00y4YaommXxcst

[To mucuumnnuae «MoearpoBaHUE MPOIECCOB U OOBEKTOB B METAILTYPIHH» MPEAYCMOT-
peHa ayauTOpHasi U BHEAyIUTOPHAsl CaMOCTOsITeNIbHAsL padoTa 00y4aroIuXCsl.

AynutopHas camMocTosiTelIbHasg paboTa CTYIEHTOB MpeaIoJiaraeT BBIMOJIHEHHE Jabopa-
TOpHBIX pabot. JlabopaTopHbie pabOTHI M0 WHAWBUIYAIBHOMY 3aIaHUIO BBITOTHSIIOTCS HA KOM-
IbIOTEPE B AJIEKTPOHHBIX Tabmuiax «Excel». Tlpumep TemMaTuku 3agaHuid JJsl 1a00PAaTOPHBIX
paboT mpuBENEeH B CIEAYIOMIEM pasjene padodell mporpaMMbl. Y CIIEIHAs 3aIIUTa Pe3yIbTaToB
1ab0paToOpHOI pabOTHI SIBIIETCS 0043aTENBbHOM TSl TOMYCKa K SK3aMEHY.

Bueayauropnas camoctosiTennbHas paboTa 00yJarolmMxcsi OCYIIECTBISETCS B BUJIE U3yde-
HUS TUTEPaTyphl [0 COOTBETCTBYIOIEMY pa3jieiy ¢ MpopaboTKON MaTepuania.

JlabopaTopHble padoThHI 10 AUCIHUILIHHE:
1. MaTemaTuyeckoe MOICIMPOBAHUE TTPOIIECCA BOCCTAHOBIIEHUS KOHBEPTEPHOTO ITLIAKA.
2. Marematnyeckoe MOAEIMPOBAaHUE MPOIECCa BAKYYMHOTO PACKUCICHHS METalIa.
3. Maremaruueckoe MOJICIIMPOBAHHUE TPOIlECCa MCTECUCHHS TyThS W3 BEPXHEH KHCIOPOIHOMN
(bypMbI B KOHBEPTEPE.
4 MaremaTrdeckoe MOJCIUPOBAHUE TMpOIEeccCa OKHUCICHUS MapraHiia B  KHUCJIOPOJIHO-
KOHBEPTEPHOI IIaBKE.
5. Marematnueckoe MoJIeIMpoBaHue Tpoliecca (GOPMUPOBAHUS MAKPOCTPYKTYPHI HEMTPEPHIBHO-
JIUTOM 3arOTOBKH.

IpumepHbIe Bonmpockl 1Jisi codece1oBanus (YCTHOTO ONPOCa):

1. Yo Ha3BIBaeTCSA MOIEIBIO?

2. KakoBbI 0COOGHHOCTH MaTEMAaTHYECKOM MOJEIN?

3. Kakue ObIBaroT MaTeMaTndeckue MoJiend (110 eI CO3aHusl, 110 TIPUHITUITY TTIOCTPOCHHUS)?
4. B yem cymHOCTh (POPMATM30BAHHOTO TTOIX0/Ia MPU OCTPOSHUU MAaTEeMaTUYECKOM
Moaean?

5. UTo Takoe MOJIeNb TUTIA «YEPHBIH SIIIUK»?

6. B yeM 0COOEHHOCTh CTATHYECKUX MOJEIIEn?

7. Kakne 0cOOEHHOCTH UMEIOT JUHAMUYECKHIE MOIEIIH?

8. B ueM cymHOCTh cofepKaTeaIbHOTO MOAX0/1a MPU MOCTPOSHUH MaTeMaTHYECKONH Moaenn?
9. KakoBa CymHOCTh CTATUYECKHX MOJIENICH B METAILTyprun?

10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJICITUPOBAHUS B METAJLTYPTHU?

11. B ueM 0coOE€HHOCTH MO/IEJICH C pacpeieTICHHBIMH MTapaMeTpamMu?



12. Tlouemy mapaMeTpbl MOJIETTH MOTYT OBITh pacTIpeIeICHHBIMU?
13. KakoBa 0c0OO€HHOCTh UMUTAITMOHHBIX MOJICTICH?

14. B yem CyIIHOCTb pa3JIMYHBIX YHUCICHHBIX METOIOB?

15. Yem oTnnyaroTcs pa3audHble METOAbI ONITUMHU3ALMN?



7 OIIeHO‘IHBIe cpeacrea AJisl IpoBEeACHUSA HpOMe)KyTO'lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA Il POBEIEHUS MPOMEKYTOYHOM aTTeCTAllUN !

CrpyKTypHBIT

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUsI
KOMIIETEHIIUU

OneHouHbIE CpeCTBA

OIIK-4 — roTOBHOCTBIO COYETATH TEOPHI0 U MPAKTHUKY /IJISl pellleHUs] HHKeHEePHbIX 32/1a4

3HaTh COBPEMEHHBIE METOJIbI TEOPETUYECKOTO M IKC-
NEePUMEHTAIBHOTO UCCIIEIOBAHUS TIPOIIECCOB U
00BEKTOB B METAJUTYPruu

BOHpOCI)I IJI ITPOBEACHU A TCKYIICTO KOHTPOJIA U HTOTOBOM

aTTecTanuu B (hopMe IK3aMeHa
Yr0 HA3BIBAETCA MOIEIBIO?

KakoBbl 0cOOEHHOCTH MaTeMaTU4eCcKOi MOIETH?
Kaxkue OpiBatoT MaTeMaTuueckue MoJIeH (110 1eTH CO3AaHus, 0 MIPUHIUITY TIOCTPOCHHS)?

B yem cymuOoCTh hopMaI30BaHHOTO MOIX0/1a MPU TOCTPOSHUN MaTeMAaTUYECKOM
mozuenun?

YmeTs IMPOrHO3NPOBATHL BO3MOKHOCTH PCIICHHA HH-
JKCHCPHBIX 3a/1a4 B MCTAJLUTYPIUun

Temaruka nabopaTopHbIX pabOT IO MaTEMaTHUYECKOMY MOJIETUPOBAHUIO
METaJUTypruyecKix MpoeccoB
MaremaTinueckoe MOJICINPOBaHNE MPOIecca BOCCTAaHOBJIEHHUSI KOHBEPTEPHOTO IILTAKa.

MarteMaTuueckoe MOICIIMPOBAHUC TPOUCCCA BAKYYMHOI'O PACKHUCJIICHU MCTAJlJIA.




Bnanets

METOJIJaMH HCCIICAOBAHHS M CIHOCOOHOCTBIO
OOBSICHATH €ro pe3yybTaThl MPUMEHHUTEIHLHO K
po(hecCHOHATTLHOM e TEIbHOCTH

[Tpumep 3aganus K JabopaTopHOU paboTe:

MaremaTnueckoe MOAEIMPOBAaHUE IPOLIECCa BAKYyMHOIO pacKucieHus mertaia. CMmone-
JUPOBATh 3aBUCUMOCTb COJEPKAHUSI PAaCTBOPEHHOI'O B METAJIJIE KMCIOPO/Aa OT JABJICHUS B ra-
30BOM (haze LUPKYISALMOHHOIO BaKyyMaTOpa M COJEpXaHMs YIiepojaa B MeTajule Ipu oOpa-
6otke cramm mapku 08FO.

Heo6xoanuMele A1t pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSITENBHO.

Pexomennyemas nureparypa:
1. burees A.M., burees B.A. Mertamnyprusa ctanu. Teopust 1 TEXHOJOTUS IJIABKU CTAJIA. —
Maruuroropck: MI'TY, 2000. — 544 c.
2. Konecnukos 10.A., bynanos b.A., Cronsapos A.M. Metajuryprudeckue TEXHOIOTMH B BbI-
COKOIIPOM3BOIUTEIFHOM KOHBEPTEPHOM Ilexe: yueObHoe mocodue. — Marauroropck: M3m-Bo
MarnuToropck. roc. Texs. yH-ta uMm. ['.11. HocoBa, 2015. — 379c.

IIK-5 — ciioco0n

OCTBhIO Bblﬁl/lpaTb N IPUMEHATH COOTBETCTBYIOIIME METO/IbI MOJICJIUPOBAHUSA (l)I/ISI/I'—IECKI/IX, XUMHYECCKHUX U TCXHOJOITHICCKHUX ITPOLECCOB

3HaTh

MCTOJbl MAaTEMAaTUYCCKOIO MOACIIUPOBAHUA
METAJUTYPrHYECKUX OOBEKTOB M TEXHOJOTHYC-
CKHX TPOIIECCOB

Bormpocs! fuist npoBeieHNs TEKYIEro KOHTPOJISI 1 UTONOBOU
aTTectanuu B (hopMe IK3aMeHa
UTto Takoe MOJIEINb TUITA «YEPHBIN STITHUK»?
B yemM 0COOEHHOCTh CTaTUUECKUX MOACICH?
Kakue ocoOeHHOCTH UMEIOT TMHAMUYSCKIE MOICIN?
B ueM cymHoOCTh cofepKaTeapHOr0 NOAX0Aa MPU NOCTPOEHUN MAaTEMaTHYeCKOW Moaenn?

YMmeTh

HUCIIOJB30BaTh METOABI MAaTECMAaTHUYCCKOIo0 MO-
ACIIUPOBAHUSA MCTAJUTYPIUYCCKUX 00BEKTOB M
TEXHOJIOTHYCCKHUX IMPOICCCOB

Temaruka nabopaTopHbIX pabOT IO MaTEMaTHUYECKOMY MOIETUPOBAHUIO
METaJUTypruyecKix MpoLeccoB

MareMaTrueckoe MOICTHPOBAHNE TTPOIecca UCTEUSHHSI IyThsl M3 BEPXHEH KUCIOPOIHOU (yp-
MBI B KOHBEpTepe.

MaremaTtideckoe MOAETMPOBAaHHE IPOIecca OKUCICHHWS MapraHiia B  KHCIOPOJIHO-
KOHBEPTEPHOI IIaBKe.

MareMaTrueckoe MOJEIUPOBaHUE Ipoliecca (OPMUPOBAHUS MAKPOCTPYKTYPHI HETIPEPHIBHO-
JIMTOM 3ar0TOBKHU.

HaBBIKAMHU HCIIOJIb30BaHUS CTaHIAPTHBIX MPO-
FPaMMHBIX CpPEICTB 3JIEKTPOHHBIX TaOIUI]
«Excely nans pa3paboTKM MaTeMaTH4ecKux

[Tpumep 3aganus k 1abopaTopHoiil padoTe:
MaremaTnueckoe MOJIEIMPOBAHUE TPOLIECCA OKUCIEHUS MapraHiia B KHCIOPOAHO-
KOHBEPTEPHOU I1aBKke. CMOJENIUPOBATh 3aBUCUMOCTh OCTATOYHOI'O COAEpPYKaHUsl MapraHua B
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Bnanets

MoJieel

METaJUIE OT COAEPKaHUS Maprafiia B YyryHe U OCHOBHOCTH 1u1aka s ycinosuid MMK.
HeoOxonuMmele 1t pacueToB JaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. KonecunukoB [0.A., bynanos b.A., CtonspoB A.M. MeTtautyprudeckie TEXHOJIOTUU B BbI-
COKOIIPOM3BOJIUTEILHOM KOHBEPTEPHOM Iiexe: yuebHoe mocobue. — Marauroropck: M3n-Bo
MaruuToropck. roc. Text. yu-ta um. I'.11. Hocosa, 2015. — 379c.
2. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTUsS IUIABKU CTAU. —
Marnautoropck: MI'TVY, 2000. — 544 c.

I1K-11 - roTOBHOCTBIO BBISIBJSITh 00bEKTHI U151 YJIy4llIeHHs] B TEXHHKe H TeXHOJIO0THH

3HaTh

s dexTrBHBIE BapUaHThl YCTPAHEHHs HEHO-
CTaTKOB KOHCTPYKIIMA METaJUIyprUYeCKOro
arperara ¥ COBEpPILEHCTBOBAaHUS TEXHOJIOTH-
YEeCKOro Inpoiiecca

Bormpocs! 11 npoBeieHns TEKYIET0 KOHTPOJISE K HTOrOBOM
aTTectauuu B (popMe IK3aMeHa
KakoBa cymHoCTh cTaTH4ecKUX MOZEJeH B METaJUTypruu?
KakoBbl 0COOEHHOCTH IMHAMUYECKOTO MOJICIUPOBAHUS B METAILITyprun?
B 1em ocobeHHOCTh MOzesel ¢ pacipeieleHHBIMHA TapaMeTpamMu?
[Touemy mapameTpbl MOJIEJIM MOTYT OBITH pacrpeaeIeHHBIMU?
KakoBa 0cOO€HHOCTh HMUTALIMOHHBIX MOJIeNei?
B yem cymHOCTh pa3InyHbIX YHCIEHHBIX METOI0B?
YeM 0TIIMYAIOTCS Pa3JInYHbIE METO/Ibl ONITUMH3AIMN?

YMmeTs

BBISBJIATH 3(PPEKTUBHBIE BApUAHTHI yCTpaHe-
HUSl HEJOCTAaTKOB KOHCTPYKIUH METaJLIypIu-
YECKOr0 arperara M COBEpPIICHCTBOBAHUS TEX-
HOJIOTHYECKOTO Iporecca

TemaTuka 1abopaTopHbIX pabOT O MATEMAaTHYECKOMY MOJAETHPOBAHUIO
METAJUTyprU4€CKUX MPOLECCOB

MaremMaTHueckoe MOJEeTUpOBaHKE Mpoliecca MIIaKkooOpa3oBaHUs B KOHBEpTEpe ¢ KOMOMHUPO-
BAHHOMW MPOJYBKOM KHCJIOPOJIOM CBEPXY U apPrOHOM CHU3Y.
MareMaTtnueckoe MOACIUPOBAHUE ITPOLIECCA PACKUCIICHHS CTAJIN.
MaremMaTrueckoe MOJSINPOBAaHHUE MTPOLECCca BAKyyMHOM 00pabOTKH MeTasia
MareMatnueckoe MOJEIUPOBAHUE IIpoliecca MPOAYBKA METaJIa B KMCIOPOJHOM KOHBEpPTEpE
CBEpXY
MaremaTHueckoe MOJIeTMpoBaHKUEe Mpoliecca OKUciIeHus (Gocdopa B TyroBoi CTasleIUIaBUIb-
HOM NEYH.

HaBbIKaMH BBIABJICHUA 3(1)(1)CKTI/IBHLIX BapuaH-
TOB YCTPAHCHUSA HCAOCTATKOB KOHCTPYKIHU
MCTAJUTYPIUYCCKOr0 arperarta MW COBCPIICH-
CTBOBAHU TCXHOJIOTHYCCKOTO ITPOoHecca

IIpumep OTBI:

MaremaTrueckoe MOJEIMPOBaHKE Mpolecca OKUCIeHus gocdopa B IyroBoil crayeruia-
BUIbHOI meun. CMOAEINpOBaTh 3aBUCUMOCTh OCTaTOYHOTO cojepkanus ¢ocdopa B MeTasie
nepes| BBITYCKOM M3 arperara oT cojepxaHus ¢ochopa B JOME U OCHOBHOCTH IIUIAKa MPHU pa-
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Bnanets

oore ¢ 30 % noMa B METAUIMYECKOM IINXTE.
HeobOxoaumeble 17151 pacueToB JaHHBIE BRIOUPAIOTCSI CAMOCTOSTEIBHO.
Pexomennyemas nureparypa:

1. burees A.M., bureeB B.A. Metamnyprusa cranu. Teopuss U TEXHOJOTUA IUIaBKU CTAJIA. —

Maruuroropck: MI'TY, 2000. — 544 c.

2. KonecuukoB 1O.A., bynanos b.A., CronsapoB A.M. Metamiypruueckue TeXHOJIOTHH B BbI-
COKOIIPOM3BOIUTEIFHOM KOHBEPTEPHOM Ilexe: yueObHoe mocodue. — Marauroropck: M3m-Bo

MarnuToropck. roc. TexH. yH-ta uM. ['.J1. Hocosa, 2015. —379c.
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0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMUSL:

[TpomMexxyTouHast aTTecTanus 1mo Juciurinae « MoienupoBaHue MPOIECCOB U 0OBEKTOB B
METAJUTYPrHHU» BKIIFOYAET TEOPETUYECCKHUE BOIPOCHI, TIO3BOJISIFOIIUE OICHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAHUH, U TIPAKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTEIICHh CHOPMHUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIHIUIMHE TPOBOJMUTCA B YCTHOH (hopMe MO 3K3aMEHAI[MOHHBIM
OmiieTaM, KaXIblil U3 KOTOPBIX BKIIIOYAET JIBa TEOPETHUYECKUX Borpoca. [Ipu oreHKe 3HaHMIA HA
9K3aMEHE 00s3aTEeIIbHO YYHMTHIBAETCS OLIEHKA, MOJydyeHHAash OOydYarolUMCsl paHee NPH 3alluTe
WH/IMBUYAIbHOW KOHTPOJBHOH pabOTHl MO0 MAaTeMaTHYECKOMY MOJCITHPOBAHUIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— HA OYeHKY «omauuHoy» (5 06annos) — oOyuarowuiicss 0eMOHCmMpUpyem 6blCOKULL YPOBeHb
chopmuposaHHoCmu  KOMREMmeHyull, 8CeCMOpPOHHee, CUCMeMAmuyeckoe u 2nybokoe 3Hauue
yuebHo2o mamepuand, c80O0OHO BbINOJHAEM NPAKMUYecKue 3a0aHus, c60000HO onepupyem
BHAHUAMU, YMEHUAMU, NPUMEHSIem UX 8 CUMYAYUSIX NOSbIUEHHOU CTIONCHOCMU,

— Ha oyeHKy «xopouwioy (4 6anna) — obyuarowuiicas 0emMoHCmpupyem cpeoHUll YPoGeHsb
chopmuposaHHOCmMU KOMREMEHYULL: OCHOBHbLE 3HAHUSL, YMEHUL 0C80EHbl, HO OONYCKAIOMCS He-
3HaAYUMenbHble OUUOKY, HEMOYHOCU, 3aMPYOHeHUs NPU AHATUMUYECKUX ONepayusx, nepeHoce
SHAHULL U YMEHUIl HA HOBble, HECIAHOAPMHbIEe CUMYAYUU,

— HA OYEHKY «y0081emeopumetbHo» (3 baiia) — odyuarowuiics deMoHcmpupyem nopo2o-
8blll YPOBEHb CHOPMUPOBAHHOCMU KOMIEMEHYULL. 8 X00e KOHMPOIbHbIX MePONnpUsmuil 0onyc-
Karomcs owubKYy, Nposieisemcs omcymcemeue omoenbHblX 3HaAHUL, YMEeHUll, HA8blKos, 00y4aio-
WUIICS UCNBIMbLEAE! 3HAYUMETbHbIE 3AMPYOHEHUS. NPU ONEPUPOBAHUU ZHAHUAMU U YMEHUSMU
ApU UX nepeHoce Ha HOBble CUMYAYUU,

— HA OYEeHKY «Hey00e1emeopumensnoy (2 bania) — obyuarowuiics 0eMoHcmpupyem 3Ha-
Hus He bonee 20% meopemuuecko2o mamepuand, OONycKaem cywecmeeHHvle OuUOKU, He MO-
JHcem noKazams UHMeLLeKMYyaibHble HAGbIKU PeuleHUst RPOCMbIX 3a0ay;

— Ha OYeHKy «HeyooeremeopumenvHo» (1 6ann) — obyuarowulics He Moxcem NOKA3AMb
3HAHUsL HA YPOBHE BOCNPOU38EOCHUsL U OOBIACHEHUST UHDOpMAYUL, He MONCEM NOKA3AMb UHMeI-
JIeKMYaibHble HABbIKU PeuleHUs nPOCMbIX 3a0ay.

8 YueoHo-MeTOAMYECKOE U HHPOPMAIHOHHOE 00ecTieyeHre TUCIHUTLTHHBI

a) OcHoBHasi IMTEpPaTYpA:
1. Jleymun, Y. O. MoaenupoBaHue mpoueccoB U 00beKTOB B MeTautypruu : yuebuuk / 1.0O.
Jleymun. - M. : ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Beiciiee oOpa3oBanue: baka-
naBpmar). - ISBN  978-5-16-101315-1. - Tekcr : onexrponnbri. -  URL:
https://new.znanium.com/catalog/product/1012428

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Kyuepses, b. B. MonenupoBanue mporeccoB 1 00beKTOB B METaUTypruu. MoenupoBaHue u
ONTUMM3AIIMSI MPOLIECCOB JTUCTOBOM MpoKaTku : yueOHoe mocobme / b. B. Kyuepses, B. b.
Kpaxr, II. }O. CoxonoB. — MockBa : MUCHUC, 2009. — 63 c. — TekcT : anekTpoHHbIi // Jlanb
: DIIEKTPOHHO-OnOMMoTeynas cuctema. — URL: https://e.lanbook.com/book/116998

2. Kyuepsies, b. B. MonenupoBaHue mporeccoB # 00EKTOB B METAJUTYPIHH : ydeOHOe ocodue /
b. B. Kyuepses, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 : Mo-
JIETTUPOBAHKE M ONITUMH3AINS TeXHOIOTHYeCKUX cucteM — 2004, — 62 ¢. — TekcT : 31eKTpoH-
HbIl // JlaHb : anekTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/116999
3. bekapeBuu, A. A. IHbopManoHHBIE TEXHOJOTUN W aBTOMATH3AIMs B METAJUTYPTUHU : y4eO0-
Hoe mocobue / A. A. bekapesuu, 0. /I. MutkeBuu. — Mocksa : MUCHUC, 2012. — 71 c. —
Texcr: onextpoHHsni// Jlamp : snekTpoHHO-OMOnmoreuHas cucrema. —  URL:



https://new.znanium.com/catalog/product/1012428
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116999

https://e.lanbook.com/book/116712

4, CronsipoB, A. M. TexHOIOTHYECKHE pacUeThl IO HENPEPHIBHOW PA3IMBKE CTaIH : y4eOHOE
nocobue / A. M. Cronsipos, B. H. CenuBanoB ; MI'TVY. - [2-e uzn., moarot. no med. usa. 2011
r.]. - Marauroropck : MI'TV, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. skpa-
Ha. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (mara obOpamenus: 04.10.2019). - MakpooObekT. - TeKCT : IEKTPOH-
HBIH. - CBegeHus goctynHbl Takke Ha CD-ROM.

B) MeToanueckue ykazaHus:

1. CromspoB A.M., bynanoB b.A. MaTtemaTnueckoe MOJETUPOBaHHUE JBYX(AKTOPHOU 3aBHCH-
MOCTHU JUIMHBI JIYHKH JKUJKOTO MeTalla B CIsI00BOM HENMpPEepBHIBHOIUTOMN 3aroToBke: MeTtonuye-
CKHE yKa3aHHs K jabopaTopHoil pabore mo nucuuruinae «MoaenupoBaHue MPOIECCOB U 00BEK-
TOB B METAUIyprum» Mg cTyaeHToB crneunanbHoctu 150101. Marnuroropck: I'OY BIIO
«MI'TY», 2012. 8 c.

2. CenuBanoB B.H., CromsipoB A.M. OmnpeneneHue TEXHOJIOTMUYECKUX MapaMeTpOB Pa3JIUBKU
cranmu Ha cisitooBoit MHJI3. MarauToropek: 'OY BITO «MI'TVY», 2010. 20 c.

3. CemuBanoB B.H., Cronspo A.M. OmnpezneneHue TEXHOJOTMUECKUX MapaMeTpOB Pa3/IMBKU
cranu Ha coproBoii MHJI3. Marautoropck: 'OY BIIO «MI'TY», 2010. 22 c.

r) Ilporpammuoe o6ecneuenue u UHTepHeT-pecypcehi:

Haunmenosanue 110 No noroBopa CpoK 1eicTBUS JIUIIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

FAR Manager CBOOOJIHO pacmpocTpaHsieMoe | 0eccpouHO
110

7Zip CBOOOJTHO OeccpodHo
pacnpocTpaHseMoe

HHTepHeT-pecypcesl
— Mexnaynaponnas cnpaBounas cuctema «[lommpen» polpred.com orpacie «OOpa3oBanue
Hayka». — URL: http://education.polpred.com/.
— HanuonanpHas mHpOpMaIMOHHO-aHAUTHYECKass cucteMa — Poccuiickuil MHAEKC HaydHOTO
mutupoBanus (PMHLI). — URL: https://elibrary.ru/project risc.asp.
— ITouckosas cucrema Akaaemust Google (Google Scholar) — URL.: https://scholar.google.ru/.
— Undopmanmonnas cucrema — Eqnnoe okHo joctyna kK uH(opMaioHHsM cuctemMam — URL:
http:window.edu.ru/.
— @enepanbHOE rocylapcTBEHHOE OrojKeTHOoe yupexaeHue «DenepanbHbli MHCTUTYT MpPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocrtyma: https://wwwl.fips.ru/
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9 MaTtepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIMHBI

MaTepI/IaJIBHO-TeXHI/I'-IGCKOC obOecrcucHue JUCHUIIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyIUTOpUHN

OcHarnieHue ayJInTOpH

VYyeOHas ayquTopus ais
NPOBECHHUS 3aHATHI
JIEKIIUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CIyKalue 11 IpeacTaB-
JeHus yaeOHoM nHbopMaIuu O0JIBINON ayAUTOPUHU: MYJIbTH-
MEMIHBIC CPEICTBA XPAHCHHUS, TIEPEIa4uH U TIPEICTABICHUS
yaeOHoi napopmaruu. Crienuain3upoBaHHas MeOelb

VYuebHas ayauTopus 1Jis
MIPOBEICHUS 1AOOPATOPHBIX
3aHATHN

Kommnerorepaas texuuka ¢ makerom MS Office, ¢ moakimoue-
HUEM K ceTH «/HTepHET» U C TOCTYIIOM B AJICKTPOHHYIO UH-
(hopMaImoOHHO-00pa30BaTEIbHYIO CPEIY YHUBEPCUTETA.
Criernanu3upoBaHHas MeOeb

VYyeOHast ayquTopus Ajs
TPYIIIOBBIX U UHIUBU]TY-
aJIbHBIX KOHCYJIbTAIUi, Te-
KYLIEro KOHTPOJIA U Mpo-
MEKYTOYHOM aTTECTALIMU

Kommbrotepnas Texuuka ¢ makerom MS Office, ¢ monkiroue-
HUEM K ceTH «IHTEepHET» U ¢ JOCTYIOM B DJICKTPOHHYIO UH-
(hopmMarmoHHO-00pa30BaTENIbHYIO CPEAy YHUBEPCUTETA.
Crneunanu3upoBaHHasi Mebeb

Tlomenienue qist caMoOCTO-
SITEIbBHOU PabOThI

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ monkiroue-
HHEM K ceTH «VIHTepHeT» U ¢ TOCTYIOM B JIEKTPOHHYIO WH-
(dhopmMaImoHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.
Crneuuanu3upoBaHHas MeOelb

[Tomenienue nns XpaHeHUs
1 TPO(HIAKTHIECKOTO 00-
CITY>KMBaHUS y4eOHOro
00opynoBaHus

Crneunanu3upoBaHHas MeOelb.
HNucTpyMeHT Ui TpodMIIaKTHKH J1a00paTOPHBIX YCTAaHOBOK
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