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1 Ilean ocBoOEeHMSI AUCIMILJINHDI

[lenssMu ocBOEHUS! TUCUMIUIMHBI «MOJeIUpOBaHUE MPOLECCOB U OOBEKTOB B METAJLIYp-
TUW» SBISIOTCS (POPMHUPOBAHHME y OOYyYaroIIMXCs MPEJCTaBICHUN M HABBIKOB IO pa3paboTke
MaTEMAaTHYECKUX MOJENECH METAJIIyprUYECKUX arperaToB M TEXHOJIOTMYECKHX IIPOLECCOB Me-
TaJULyprHYECKOro MPOU3BOJICTBA.

2 MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIi MPorpaMMbl
NMOAr0TOBKH (aKajiaBpa

Hucnurnmuna b1.6.22 «MoaenupoBaHue mpoieccoB U 00bEKTOB B METAJUTYPTHH BXOIUT B
6a30Byr0 yacTh 0s10ka 1 0OpazoBaTeIHLHON MPOTrPAMMBI.

Jlis u3ydeHus AaHHOW AMCLUIUIMHBI HEOOXOJUMO MpEABAPUTEIbHOE U3YyUEHHUE JAUCIHII-
mH: «Pusukay, «Maremaruka», «MHpopmMaTuka 1 HHPOPMALIMOHHBIE TEXHOIOTUNY, «Du3nue-
CKasi XUMUS», «AHAIU3 YUCIOBOW MHpOpManumy/«MaremaTuyeckas CTaTUCTUKA B METaJLIyp-
run», «OCHOBBI METAILTYPrHYECKOTO TIPOU3BOJICTBAY, «MarepuanoBeaeHuey, «Temmopusukay.

Jlisi OcBOEHMS JAaHHOM IUCHMILIMHBI CTYJIEHT JOJDKEH o0ajgaTh HaBbIKaMHM palOoThI B
ANIEKTPOHHBIX Tabiuiax «Excel», 3HaTh METOBI MaTEMaTUYECKOW CTATUCTHKUA U ONTHMH3ALINH,
OpUMeHsieMble Tpu  00pabOTKE SKCIEPUMEHTAIBHBIX JbIHHBIX, 3HaThb CYUIHOCTb (PU3UKO-
XUMHUYECKHUX MPOIIECCOB METAJUIYPrUYECKOr0 MPOU3BOJCTBA, KOHCTPYKLIMIO OCHOBHBIX arpera-
TOB.

3HaHus (YMEHUsI, BIaJIeHUs ), IOIYYEHHbIE [IPU U3YUYE€HUU JaHHOW TUCLUIUIMHBI OyayT He-

00XOAMMBI JUTSI IPOXOXKACHUS MPEITUIIIIOMHON PAKTUKK U JUISI TIOATOTOBKH MaTEpUajIoB K 3a-
mute BKP.

3 Komnerenunu odyvawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIUIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B pesynbTare ocBoeHus: AucuUIUINHBL «MoIeTrpoBaHUE MPOILIECCOB U OOBEKTOB B METall-
Jyprum» 00y4Jaromuiics TOHKEH 001a1aTh CASAYIOMMMEI KOMIETEHITUSIMMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIIMH

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

3HaThL COBPEMEHHbLE Memoobl meopemu4ecKkoco U IKCnepumenmaibroco uccneoosa-
HUs npoyeccos U 00bexmos 6 Memalltypcuu

YMeTh npocHO3UpOoBaNntb 603MONCHOCMb PeUEeHUsl URIICEHEPHbBIX 3a0ay 6 memayrypeuu

BJ'IaI[eTL Memooamu UCCAe008AHUA U CHOCOOHOCbIO 0OBACHAMb €20 pesyibmanivl npu-

MEHUMENIbHO K l’ZpOQb@CCUOHLUZbHOZZ dessmenbHOCmu

ITK-5 — cnoco6HOCTHI0 BHIOUPATH U NPHUMEHSATH COOTBETCTBYIOIME METO/IbI MO/IeJINPOBa-
HHUSA (PU3HYECKHX, XUMHYECKHX H TEXHOJIOIHYECKHUX NPOLECCOB

3HaTh Memoobl MAMemMamu4eckKo2o MO@QJZUPOGGHM}Z memaiypeudecKkux 00vbexmos u
MEXHOJN02UYECKUX NpoYeccos

YMeTh UCNONL308AMb MEMOObl MAMEMAMUYECKO20 Moc)eﬂupogaHuﬂ memaiirypeude-
CKUX 00BEKMO8 U MEXHOO2UYECKUX npoyeccoes

Brnaners HABbIKAMU UCNONIb30BAHUA CIMAHOAPMHBIX NPOSPAMMHBIX CPEOCME DJIeKMPOH-
noix mabauy «EXcely ons paspabomxu mamemamuueckux mooenetl

IIK-11 - roTOBHOCTBIO BBISIBJSITH 00bEKThI JIA YJIYYIICHUA B TEXHUKE U TEXHOJIOTUU

3HaTh aghpexmuenvie sapuanmsl YCMpaneHus He0OCMamKO8 KOHCMPYKYUU Mema-
JIypeutecKo20 azpe2ama U cO8epULeHCMB0B8AHUS. MEXHOI02ULEeCK020 npoyecca

YMmeTh 8bIA61AMb I)hekmusHble 8apuanmvl YCMpaneHus He0OCMAamKo8 KOHCMPYK-

4




yuu memaintypcudecKkozo azpezama u CO6eEPpULEHCMB06AHUSL NMEXHOI02UYECKO20
npoyecca

Brnaners

HABbIKAMU 6blA61EeHUA Sde)eKI’HMGHbZX 6apuannoe ycCmpaHeHusl He0oCmamKo8
KOHCMPYKYUuU memajitypecudeckoco azpezama u CO6epuLeHCcme08dadrusl mexnoio-
cu4ecKoco npoyecca




4 CTpyKTYypa U Cco/iepKaHue TN CHUIITHHbI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHbIe eAMHUILI 144 akana. yaca, B TOM YHUCIIE!

— KOHTaKTHas paboTta — 72 akaj. yaca:
— aynuTopHas — 68 akaj. 4yacos;
— BHEayJquTOpHas — 4 akaj. Jaca;

— camocTosATeNbHas padora — 36,3 akaj. Jaca;
— TMOJATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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1. Iouarue MaremMarudyeckoil Mozaei, 00-| 6 6 821 8 [loaroroBka K JIEKIIMOHHBIM 3ammTa Ja00paToOpHOI OIIK-4-3
M€ MPUHIIUIIBI ¥ 3TAlbl €€ MOCTPOCHUS 71a60paTOPHBIM 3aHSTHSIM. paboThI 1IK-5-3y8
2. BeruuciuTenbHBIA JKCIIEPUMEHT W aliek-| 6 8 8/41 8 [loaroToBka K JIEKIIMOHHBIM 3ammra 1abopaTopHON 1IK-5-3y8
BaTHOCTh MOJeIei 71a00paTOPHBIM 3aHSATHUSIM. paboTsI
YCTHBIN OITPOC
3. IlpumeHeHHe YHCIEHHBIX METOJIOB 1| 6 8 8/81 8 [loaroToBka K JIEKIIMOHHBIM 3amuTa 1abopaTopHOn OIIK-4-
aHaIM3a M pacyera IMPOIECCOB, MPOTEKAro- 7a00paTOPHBIM 3aHSATHSIM. paboTHI 38
X TPH TPOU3BOJACTBE M 00paboTKe Me- YCTHBIH OIpoC 1IK-5-3y8
TAJIJIOB U CIJIABOB TIK-11-3y6
4. Metozpl perieHus: CONpsKeHHbIX 3a7a4 6 6 6 6 [loaroToBka K JIEKIIMOHHBIM 3amuTa 1abopaTopHOn 1IK-5-3y6
71a00paTOPHBIM 3aHATHUSIM. paboThI 11K-11-3y8
YCTHBIN OIIPOC
5. [locTaHoBKa M MyTH pelIeHUs oNTUMHU3a-| 6 6 4 6,3 [[loaroroBka K JEKIMOHHBIM 3amuTa 1abopaTopHOn 1IK-5-3y6
IMOHHBIX 3a/1a4 1a60paTOPHBIM 3aHSTHSIM. paboThI 1IK-11-3y6
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

s peanuzanuu mpeayCMOTPEHHBIX BUAOB y4eOHOH paboOThl B KauecTBe 00Opa3oBaTellb-
HBIX U MH(OPMAIIMOHHBIX TEXHOJOTHHA B MPENOAaBaHUM JUCHUIUIMHBL «MonenupoBaHue mpo-
[ECCOB U OOBEKTOB B METAJUIYPrUW» HCIONb3YIOTCS TPaJAULMOHHAS W HMHPOPMAIMOHHO-
KOMMYHMKAI[MOHHAsl TEXHOJIOIUH.

Jlexuuu MpoOXOoIAT Kak B TPAAUIIMOHHOW MH(POpPMAIMOHHON (opme, Tak U B (hopme JieK-
UHAN-BU3YyAIIM3alHN C HCIIOJIb30BAHUEM MIPE3EHTALUN B BUJIE BUAECOMATEPUAIIOB.

Ha naGopaTopHBIX 3aHATUSAX C HCIOJIb30BAHHEM IEPCOHATIBHBIX KOMIBIOTEPOB BBIMOJIHS-
I0TCSl UHAUBUYAJIbHBIE 33/IaHUS 10 U3Yy4aeMOMY paszeiny AUCUMIUIAHGL. [Ipu npoBenenuu 3aHs-
TUH UCTIONB3YETCS METOJ KOHTEKCTHOTO 00Yy4eHHUs, KOTOPbIN MO3BOJISIET YCBOUTH MaTepHall My-
TEM BBISIBJICHUSI CBS3€M MEKy KOHKPETHBIM 3HaHUEM U €ro NpUMEHEHUEM. Pe3ynbTaThl BbINOI-
HEHHBIX 3aJ]aHH 3aIIUIIAI0TCS U MOJABEPraloTCsl KOUIEKTUBHOMY OOCYX/ICHHUIO C BBISBICHUEM U
aHAJM30M MTPOOJIEMHBIX CUTYaIUH.

6 YueOHO-MeTOAUYECKOE 00ecTieYeHle CAMOCTOAITeILHOIH PadoThl 00y4YaommuXxcst

[To mucuumnnuae «MoJearpoBaHUE MPOIECCOB U OOBEKTOB B METAILTYPIHM» MPEIYyCMOT-
peHa ayAuTOpHAasi U BHEAYIUTOPHAsl CAaMOCTOSITeNIbHAsL padoTa 00y4aroIuXCsl.

AynutopHas caMocCTOsiTeNIbHasg paboTa CTYIEHTOB MpeIoJiaraeT BBINOJHEHHE Tabopa-
TOpHBIX pabot. JlabopaTopHbie pabOTHI 10 WHAWBUAYAILHOMY 3aJIlaHHIO BBITIOJTHIIOTCS Ha KOM-
IbIOTEPE B AJIEKTPOHHBIX Tabnmuiax «Excel». Tlpumep TemMaTwku 3agaHuii JJsl 1a00PATOPHBIX
paboT mpuBEIeH B CIEAYIOMIEM pasjene padodell mporpaMMbl. Y CIIEIIHAs 3aIIUTa Pe3yIbTaToB
1abopaTopHOI pabOTHI SIBIISETCS 003aTENBHOM TSI TOMyCKa K 9K3aMeHy.

Bueayauropnas camocrosiTenibHas paboTa 00ydarolMXcsl OCYILECTBISETCS B BUJIE U3yue-
HUS JIUTEPATYPhI IO COOTBETCTBYIOLIEMY pa3Jieny ¢ MpopaboTKoW MaTepuaa.

JlabopaTopHble padoTHI 10 AUCIHUILIHHE:
1. MaTemaTuyeckoe MOICIMPOBAHUE TIPOIIECCA BOCCTAHOBIIEHUS KOHBEPTEPHOTO IILIAKA.
2. MaTtematrnyeckoe MOIeTMPOBaHKE TIPOIECCa BAKYYMHOTO PACKUCIICHHS METala.
3. Maremarnueckoe MOJCIMPOBAHHUE MPOIECCa MCTEUCHHS TyThS W3 BEPXHEH KHCIOPOIHON
(bypMbI B KOHBEpTEPE.
4 MaremaTrdeckoe MOJCIUPOBAHUE TMpOIecca OKHUCICHUS MapraHiia B  KHUCJIOPOJIHO-
KOHBEPTEPHOM MIIaBKE.
5. MareMarnueckoe MoIeIMpoOBaHue Tpoliecca GOPMUPOBAHUS MAKPOCTPYKTYPHI HEMTPEPHIBHO-
JIUTOM 3aTrOTOBKH.

[IpumepHbIe BONPOCHI 1JIs1 YCTHOT'O ONpPoca:

1. Yo Ha3BIBAETCS MOIEIBIO?

2. KakoBbl 0COOEHHOCTH MaTeMaTHUeCKOi Moienu?

3. Kakune ObIBaroT MaTeMaTn4eckue MOJIEIH (110 [EeNH CO3IaHus, MO MPUHITUITY TIOCTPOCHUS)?
4. B ueM cymHoCTh (hOpMaIM30BaHHOTO MOX0/1a IPU MOCTPOSHUN MaTEMAaTUYECKOM
Mozenn?

5. UTo Takoe MOJIENb TUTIA «YEPHBIH SIIIUK»?

6. B ueM 0COOEHHOCTh CTAaTHYECKUX MOJIEIei?

7. Kakue 0cOOEHHOCTH UMEIOT JMHAMUYECKHUE MOJIeNTH?

8. B uem cymHOCTh COZepKaTENBHOTO MOIX0/Ia TP MOCTPOSHUH MaTeMaTHIECKOW MOJIeNn?
9. KakoBa CyIHOCTh CTaTHUECKUX MOJIeNeil B METaJUTypriu?

10. KakoBbl 0COOEHHOCTH AUHAMUYECKOTO MOJICIIMPOBAHUS B METAILTYPTHUHU?

11. B ueM 0coOE€HHOCTH MOJIENIEH C pacTpeie]ICHHBIMU NTapaMeTpamu?

12. Tlouemy mapamMeTpbl MOJIETTH MOTYT OBITh pacTIpeIeICHHBIMU?



13. KakoBa 0COOEHHOCTh UMUTALIMOHHBIX MOZETCH?
14. B yeM CymIHOCTb Pa3JIMYHbIX YACIEHHBIX METOJI0B?
15. Yem oTnnyaroTcs pa3indyHble METObI ONITUMU3ALIMH?



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

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUs MPOMEKYTOYHOM aTTeCTAllUN !

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

OIIK-4 — roTOBHOCTBIO COYETATH TEOPHIO H MPAKTHUKY /IS PellIeHUs] HMHKeHEPHBIX 3a/1a4

3HaTh COBPEMEHHBIE METOJIbl TEOPETHUECKOTO U IKC- KontposbHbie BOMIPOCH! AJis MPOBEJAEHUS TEKYIIETO KOHTPOJIS U UTOTOBOM
MEePUMEHTAIBHOTO UCCIIEI0OBAHUS MTPOLIECCOB U aTTectanuu B (hopMe IK3aMeHa
00BEKTOB B METAJTYPTrUU Urto Ha3bIBaeTCst MOAEIBIO?
KakoBbl 0cOOEHHOCTH MaTeMaTH4eCcKoi MOIETH?
Kaxkue OpiBatoT MaTeMaTuueckue MoJIeu (110 1EeIu CO3AaHus, MO MPUHIUITY TIOCTPOCHHS)?
B yewm cymnoCTh hoOpMaIN30BaHHOTO MOAX0/1a IPU MOCTPOCHUN MaTEMAaTHYECKOM
MozIenu?
YmMmers MIPOTHO3UPOBATH BO3MOXKHOCThH PEIICHUS] HH- Temaruka 1a60paTOPHBIX PAOOT IO MATEMATHYECKOMY MOJICTUPOBAHUIO
JKEHEPHBIX 3a/1a4 B METaJUTypruu METAITyPTUYECKUX MPOIIECCOB
MatemaTuueckoe MOJEINPOBAHKE MTPOLIECCa BOCCTAHOBIIEHUSI KOHBEPTEPHOTO 1IUIAKA.
MatemaTnueckoe MOJeIUPOBAHHE MPOIIeCca BAKYYMHOTO PACKHUCIICHHS MeTalia.
Bnanets METOJaMH HCCJICIOBAaHUSI U CIIOCOOHOCTBIO JlabopartopHnas paboTa:

OOBSCHATH €ro pe3yabTaThl MPUMEHUTEIHHO K
PO eCCHOHATBHON JIEATETLHOCTH

MaremaTnueckoe MOAEIMPOBAaHUE IPOIecca BAKYyMHOTO packuciaeHus Metainina. Cmoze-
JUPOBATh 3aBUCUMOCTb COJIEP’KaHUSI PACTBOPEHHOTO B METAJlJIe KUCIOpOAa OT JaBJICHUS B ra-
30BOM (ha3e LUPKYISALMOHHOTO BaKyyMaToOpa M COJEpXaHHUs YyIiiepoAa B MeTajule Mpu oOpa-
6otke cranu mapku 081O.

Heo6xoauMele Ai1st pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSITENBHO.

PexoMennyemas nureparypa:
1. burees A.M., burees B.A. Metannyprus cranu. Teopust 1 TEXHOJIOTUS TUIABKU CTalIH. —
Marnutoropck: MI'TVY, 2000. — 544 c.
2. Konecnukos 10.A., bynanos b.A., CronsipoB A.M. MeTannypruueckue TEXHOJIOTHHU B BbI-
COKOIIPOU3BOJIUTEILHOM KOHBEPTEPHOM lLiexe: yueOHoe mocobue. — Marauroropek: M3a-Bo
Maruuroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. —379c.

ITK-5 — cnnoco0HOCTHI0 BHIOMPATH U IPUMEHSITh COOTBETCTBYIOLIHE METO/AbI MOEJHPOBaHNS GU3NYECKUX, XHMHYECKHX H TEXHOJIOTHYECKMX NPOLECCOB




3HaTh

MCTOAbl MAaTCMATUYCCKOTO MOACIUPOBAHUA
METAJUTYPrHYECKUX OOBEKTOB M TEXHOJIOTHYE-
CKUX TPOLIECCOB

KonTtponbHbie BOMIPOCH! AJisi MPOBEAEHUS TEKYIIIETO KOHTPOJIS U UTOTOBOM
aTTecTanuu B (popme 3K3ameHa
UTto Takoe MOJEIb TUIIA «UEPHBIN SITUK»?
B 1ueM 0cOOEHHOCTE CTaTHYECKUX MOEIIE?
Kakue ocobeHHOCTH UMEIOT TMHAMUYSCKIE MOACIN?
B ueM cymHOCTh cofepKaTeabpHOTo MOAX04a MPY MOCTPOSHUH MaTeMaTUYECKOW MOJIEIH?

YMmeTn

HCIIOJB30BaTh MCTOAbI MAaTCMATHUYCCKOIO MO-
ACJIINPOBAHUS MCTAJLUTYPIUYCCKUX 00BEKTOB H
TCXHOJIOTHYCCKUX MMPOICCCOB

Tematuka 1abopaTopHbIX pabOT IO MATEMAaTHUYECKOMY MOJEIUPOBAHUIO
METaJUTypIU4€CKHUX IPOLIECCOB

MaremMaTHueckoe MOAEIMPOBAHKE ITPOLEcCa UCTEUEHHSI yThsl U3 BEPXHEH KUCIOpOIHOH (yp-
MBI B KOHBEpTEpE.
MatemaTuueckoe MOJAEIUPOBAaHUE
KOHBEPTEPHOU IIABKE.
MaremaTHuecKkoe MOJEeIMpOBaHUe Iporecca (GOpMUPOBAHUS MAKPOCTPYKTYpPbl HENPEPHIBHO-
JIMTOU 3arOTOBKH.

nponoecca OKHUCICHHA  MapraHioa B KHCJIOPOJHO-

Bnanets

HaBBIKAMH HMCIOJb30BAHHA CTaHAAPTHBIX MPO-
IPaMMHBIX CpPEACTB D3JIEKTPOHHBIX TaOJIUI]
«Excely nans pa3paboTKM MaTeMaTH4ecKux
MoJIeen

3amanus Ha pelICHHE 3a/1ad U3 MPodecCHOHAIBHON 00JIacTH

Matematuyeckoe MOJEIMPOBAaHUE IMPOLECCa OKHCIEHUS MapraHia B KHUCJIOPOJHO-
KOHBEPTEPHOU Iu1aBke. CMOJENIUPOBaTh 3aBUCUMOCTh OCTATOYHOI'O COAEpXKaHUS MapraHua B
METaJUIEe OT COAEPKaHUs Maprafiia B YyryHe U OCHOBHOCTH 1uIaka sl yciaosuidi MMK.
Heo6xoauMele Ai1st pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSITENBHO.

PexoMennyemas nureparypa:
1. Konecuukos 10.A., bynanos b.A., CronsspoB A.M. MeTamnyprudeckue TEXHOJIOTHH B BBI-
COKOIIPOU3BOJIUTEILHOM KOHBEPTEPHOM lLiexe: yueOHoe mocobue. — Marauroropek: M3a-Bo
Marnauroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. —379c.
2. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTUs IUIABKU CTAIU. —
Maruauroropck: MI'TV, 2000. — 544 c.

IIK-11 - roTOBHOCTBLIO BBISIBJIAATH 00bHEKThI AJIS YAYYIICHUA B TEXHUKE U TEXHOJIOI'HH

3HaTh

3¢ (exTrBHBIE BapUAHTHl YCTpaHEHUs HEAOC-
TaTKOB KOHCTPYKIIMM METAJUTypTrU4ecKOro ar-
perata M COBEPIIEHCTBOBAHMS TEXHOJIOIMYe-
CKOTO ITpolLecca

KoHTposbpHbIe BOMPOCH! At TPOBEACHHS TEKYIIIETO KOHTPOIIS U HTOTOBOM

aTTecTanuu B (popme 3K3ameHa

KakoBa cyImHOCTh CTaTHYECKUX MOJIETICH B METaJLTypriuu?

KaxoBbl 0COOEHHOCTH THHAMUYECKOTO MOJIETTUPOBAHNUS B METAILITyprun?

B uem ocobeHHOCTh MOIEeTIEH ¢ pacTpeieieHHBIMH MTapaMeTpamu?

[Touemy mapameTpbl MOZIENIM MOTYT OBITH pacrpeaeeHHbBIMU?

KakoBa 0coO€HHOCTh UMUTAITMOHHBIX MOJIEeH?

B yem cymHOCTh pa3iInyHbIX YUCIEHHBIX METOI0B?

UeM OTIMYAIOTCS pa3IuYHbIE METOBI ONITUMU3AINN?

11




TemaTuka mabopaTopHbIX pabOT MO MATEMAaTHUYECKOMY MOJIECTHPOBAHUIO
METaJUTyprHYeCKIX MPOIIECCOB
MaremMaTHuecKkoe MOACTUPOBaHKE MpoLiecca IIJIaKo0Opa3oBaHusl B KOHBEpTEPE ¢ KOMOMHHUPO-

YMmerb BBISBJISTH 3(PPEKTUBHBIE BapUaHThl yCTpaHe- | BAHHOM MPOAYBKOM KHUCIOPOJOM CBEPXY M aprOHOM CHU3Y.
HUSI HEJOCTATKOB KOHCTPYKLUMH METAJLUIYpru- | MareMarnueckoe MOJAEIMPOBAHUE MIPOLIECCA PACKUCIIEHUS CTAJIH.
YECKOr0 arperara M COBEpPIICHCTBOBAaHUS TeX- | MaTemaTHueckoe MOJEINpPOBaHKE Mpoliecca BaKyyMHON 00pabOTKU MeTasuia
HOJIOTMYECKOr0 IIpolecca MareMarnueckoe MOJEIUPOBAHUE IIpoLiecca IMPOLYBKA METaJIa B KMCIOPOJHOM KOHBEpPTEpE
CBEPXY
MaremMaTHuecKkoe MOJETUPOBaHHE Tpolecca OKuciIeHus (ocdopa B IyroBoil cTaleriaBUIb-
HOM IIEYH.
3amanus Ha pelIeHHe 3a1ad U3 MpodecCnOHABHON 00acTH
Marematuueckoe MOJeIMpOBaHUe Mpoliecca okuciaeHus Gochopa B AyroBoit crajneria-
BHJIbHOM 1euu. CMOJIeTMPOBATh 3aBUCUMOCTh OCTATOYHOTO cozepxaHus ¢ocdopa B MeTaiIie
nepes BBITYCKOM U3 arperara ot cojepkanusi pocdopa B JJoMe U OCHOBHOCTH IIJIaKa IpU pa-
Brnaners HABbIKAMU BBISABJICHUS d(PPEKTUBHBIX BapuaH- | Gore ¢ 30 % JIoMa B METAJNIMYECKOM [ITUXTE.

TOB YCTPAHCHUSA HCAOCTATKOB KOHCTPYKIUH
MCTAJUTYPIUYCCKOI'0 arperara u COBCPIICHCT-
BOBAaHUA TEXHOJIOTHYCCKOIO IMpouecca

Heo6xonnMmele ai1s pacueToB JaHHbIE BEIOMPAIOTCS CAMOCTOSITENBHO.
Pexomennyemas nureparypa:
1. burees A.M., burees B.A. Metamnyprusa ctanu. Teopust 1 TEXHOJOTUS IJIABKU CTAJIA. —
Maruurtoropck: MI'TY, 2000. — 544 c.
2. Konecnukos 10.A., bynanos b.A., CronsipoB A.M. MeTannypruiyeckue TEXHOJIOTHH B BbI-
COKOIIPOM3BOJUTEILHOM KOHBEPTEPHOM Iiexe: ydyeOHoe mocobue. — Marauroropck: M3n-Bo
Maruauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. — 379c.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomeskyTouHas aTTecTalus no AucuumiInge «MoJaenupoBaHue NPoLeccoB U 0ObEKTOB B
METAJUTyPrUM» BKIIIOYAET TEOPETUYECKHUE BOIPOCHI, TIO3BOJISIONIUE OIICHUTh YPOBEHb YCBOCHHS
00y4aroIMMUCs 3HAHUH, U MPaKTUYECKUE 3aJJaHMs, BBIABIIOIINE CTEIIEHb COPMHUPOBAHHOCTU
YMEHUH U BIaJIeHU, TPOBOIUTCS B (hOpMe IK3aMeHa.

OK3aMeH IO JaHHOM MUCLHUIUIMHE MPOBOJAUTCA B YCTHOH (opMe IO 3K3aMEHAI[MOHHBIM
Owiiertam, KaKIblii U3 KOTOPBIX BKJIIOYAET JBa TEOPETUYECKUX Borpoca. [Ipu oneHke 3HaHUI Ha
9K3aMeHe 00s3aTeIbHO YUYMUTBHIBAETCS OLEHKA, MOJyYeHHas OoOy4yaroIlMMCsl paHee NpH 3alluTe
UH/IMBUIYAIbHOW 1a00paTOPHON pabOThl M0 MAaTEMATUYECKOMY MOJICIUPOBAHUIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUAHUA IK3AMENA.

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOe 3HaHUE y4yeo-
HOI'0 MaTepualia, CBOOOJHO BBINOJIHAET NMPaKTHYECKUE 3a/laHusl, CBOOOJHO ONEpUpyeT 3HAHUSI-
MU, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TOBBIIICHHON CIIOXKHOCTH;

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHM YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHMS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYUTENbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS [IPU aHAIUTUYECKUX ONEepalusx, nepeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIlHH;

— Ha OLICHKY «Y/IOBJIETBOPUTEIBbHO)» (3 0aiia) — 00y4aromHiics JEMOHCTPHPYET OPOro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHI JOMyCKa-
IOTCSl OILIMOKH, MPOSABISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yYaroIuiCs
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUM 3HAHUSAMHU U YMEHHSMHU TIPH UX
IIepeHOCe Ha HOBbIE CUTYAIUH;

— Ha OIICHKY «HEeY/[OBJIETBOPUTEIbHO» (2 Oamia) — oOyJaromuiicss JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHUecKoro MaTepuala, JIOMyCcKaeT CYIIeCTBEHHbIE OIINOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJ IbHbIC HABBIKH PEIICHHS MPOCTHIX 3a/1a4;

— Ha OILICHKY «HEYAOBJIeTBOPHUTEeIbHO» (1 Oayn) — oOyuaromuiics He MOKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBSCHEHHS WHPOPMAINU, HE MOXKET IMOKa3aTh MHTEII-
JeKTyaJIbHble HAaBBIKM PELICHUs MPOCTHIX 3a/1a4.

8 YueOHo-MeTOIMYeCcKOe U HHPOPMALUOHHOE o0ecTieyeHre TUCHUILTHHBI

a) OcHoBHas qUTEpaTypa:

1. Jleymun, Y. O. MonenupoBaHue MpoLECCOB U OOBEKTOB B METALIYPTrUH : y4eOHUK /
N.0. Jleymun. - M. : ®opym : HULL UTHOPA-M, 2019. - 208 c. - (Bricmiee o6pa3oBanue: baka-
naspuar). - ISBN  978-5-16-101315-1. - Tekcr : oanekrtponHsid. -  URL:
https://new.znanium.com/catalog/product/1012428

0) JonosHuTeabHas JUTEpaTYpa:

1. Kyuepsie, b. B. MoaenupoBanue npoueccoB U 00bEKTOB B METAILTypruu. Monenupo-
BaHME W ONTUMHU3AIUS MPOIECCOB JTUCTOBOM MPOKATKH : yuebHoe mocodue / b. B. Kyuepsies, B.
b. Kpaxr, I1. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — TekcT : 31eKTpoHHBI //
Jlanb : anexTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/116998

2. Kyuepses, b. B. MoaenupoBanue nporeccoB 1 00bEKTOB B METAJUTYPIHH : y4eOHOe T0-
cooue / b. B. Kyuepsie, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHC, [6. 1.]. — YacTs 1
: MopenupoBanue u ontTuMu3anys Texnonorndeckux cucreM — 2004, — 62 c. — Tekcer : amek-
TPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIHOTEe HAs cucTema. — URL:
https://e.lanbook.com/book/116999

3. bekapeBuu, A. A. MHbopmarimoHHbIe TEXHOJIOTHH U aBTOMATH3AIUs B METALTYPTHH :
yuebHOoe mocobue / A. A. bekapesuy, FO. JI. MutkeBud. — Mocksa : MUCHUC, 2012. — 71



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

c.— Tekcr: osnekrponHsld / Jlanp : 5310eKTpoHHO-OmMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/116712

4. CronspoB, A. M. TexHOJIOTHYECKUE PaCUEThl MO HEMPEPHIBHOM pa3uBKe CTAIH : y4eo-
Hoe nocodue / A. M. Cromsipos, B. H. CenuBanos ; MI'TVY. - [2-¢ u3a., MOATOT. 1O MeY. U3/,
2011 r.]. - Marauroropck : MI'TY, 2015. - 1 sanektpon. ont. auck (CD-ROM). - 3arin. ¢ tuTy.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true.

B) MeTroanyeckue yKazaHus:

1. CronsapoB A.M., bynanoB b.A. MartemaTudeckoe MoeIupoBaHue ABYX(HaKTOPHOH 3a-
BUCUMOCTHU JIIMHBI TYHKU UJKOIO METaula B CIIIO0BOM HENMpPEpHIBHOIUTON 3aroToBke: Mero-
TUYECKHe yKa3zaHus K J1abopaTopHOM pabore mo aucuuiuinHe «MojenupoBaHUe MPOLIECCOB U
00BEKTOB B METAJUTYPrumM» JUIst cTyeHTOB cnenuanbHoctu 22.03.02. Marnutoropek: 'OY BITO
«MI'TY», 2016. 8 c.

2. CenmuBanoB B.H., CromsapoB A.M. OrmpezerieHre TEXHOJIOTHYECKUX MapamMeTpoOB pas-
nuBKU ctanu Ha ciss6oBord MHJI3. Marunutoropck: 'OY BIIO «MI'TVY», 2016. 20 c.

3. CemuBanoB B.H., CtonsipoB A.M. OnpeneneHne TEXHOJIOTHYECKUX TapaMeTpOB pas-
nuBKH ctanu Ha copToBoit MHJI3. Marautoropck: 'OY BIIO «MI'TVY», 2016. 22 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

Haumenosanue 110 No noroBopa Cpok aeicTBUS JTUIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 01 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager 10_}3860HH0 PACHPOCTPATIEMOC | 56 - cpouro
7Zip CBOOOIHO pacrpocTpaHsemMoe | OeccpodHo

HNuTtepHeT-pecypcesl
— HammonansHas mHpOpMaIIMOHHO-aHATUTHYECKAs cucTeMa — Poccuiickuil MHAEKC HAy4HOTO
nutupoBanus (PUHIT). — URL: https://elibrary.ru/project risc.asp.
— ITouckonas cucrtema Akanemus Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmanmonnas cucremMa — Ennnoe okHO foctyna k nHopmannoHHsiM cucreMam — URL:
http://window.edu.ru/.
— denepalbHOE TOCYIAPCTBEHHOE OrOJDKETHOE yupexaeHune «DemepanbHbIA HHCTHUTYT IMPO-
MBIIIJIEHHON COOCTBEHHOCTHY. — Peskum nmocryma: https://wwwl.fips.ru/

9 MartepuajibHO-TEXHHYECKO0e o0ecnevyeHne TUCUMIIIMHBI

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHMeE ayIUTOPUN OcHateHue ayIuTopun

YyeOHast ayTuTOpUS JIIs TexHUYECKHE cpeicTBa O0YICHUS, CIYKAIIHE ISl IPECTaB-

MIPOBEICHUS 3aHATUI neHus yaeOHoi nndopmanu OONIbIION ayTUTOPHH: MYJIbTH-

JIEKIIMOHHOTO THIIA MeMIHBIC CPEICTBA XPAHCHHUS, TIEpeIavd U TIPE/ICTABICHHUS
yueOHoit nHpopmanuu. Crenuanu3upoBaHHas Medeb
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https://e.lanbook.com/book/116712
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www1.fips.ru/

VYueOHas ayuTopus s
MIPOBEICHUS 1AOOPATOPHBIX
3aHATUN

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moakimoue-
HHEM K ceTH «IHTepHET» U C IOCTYIIOM B 3JIEKTPOHHYIO HH-
(bopManroOHHO-00pa30BaTEIbHYIO CPEY YHHBEPCUTETA.
Criernanu3upoBaHHas MeOeb

VYyeOHas ayquTopus ais
IPYIIIOBBIX U UHJMBH]TY-
QJIbHBIX KOHCYJIbTAlU, Te-
KYLIEro KOHTPOJIS U Ipo-
MEKYTOYHOM aTTECTALIMU

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ moakimoue-
HHEM K ceTH «VIHTepHeT» ¥ C IOCTYIOM B 3JIEKTPOHHYIO HH-
(dhopMaImoOHHO-00pa30BaTEIBHYIO CPETY YHUBEPCUTETA.
CrienManu3upoBaHHasi MeOeb

[Tomemenune s camo-
CTOSITENIBHON pabOTHI

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceTr «HTepHeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
(hopMaImOHHO-00Pa30BaTEILHYIO CPEY YHUBEPCUTETA.
Crienmanu3upoBaHHas MeOeb

[Tomemenne 11t XpaHEHUS
U MPOPUITAKTUIECKOTO 00-
CITy)KMBaHUS y4eOHOTO
o0opymoBaHUs

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMeHT U1 TpodHIaKTHKH JTA00OPATOPHBIX YCTaHOBOK
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