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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 BXOAUT 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-
rum», «OCHOBBI METAILTYPIHYECKOTO TIPOU3BOJICTBAY, «MarepuanoBenaeHuey, «Temmodusukay.

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, BIaJI€HUs ), IOIYYEHHbIE [IPU U3YUYEHUHU JaHHOW TUCIUIUIMHBI OyayT He-

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

3 Komnerenuun ody4aromerocsi, GopmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHHUILIMHBI U IUVIAHUPYeMble pe3yJabTaThl 00y4eHus:

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

3HaTh coepemeHnble Memoobl MeopemuyecKo20 U IKCHEPUMEHMATLHO20 UCCNe008a-
HUSL NPOYeCcco8 U 00bEKMOos8 8 MEMailypeuu

YmMmeth NPOCHO3UPOBATNL BO3MONCHOCHb PEULCHUS UHIICEHEPHBIX 3a0aY 8 MEMANTYpeUuu

Bnagers Memooamu Uccie008anus U CnOCOOHOCMbIO 00BACHAMY €20 pe3yibmambl NPu-

MEHUMENIbHO K nqubeCCUOHClJZbHOZZ 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 MEXHOIOCUYECKUX npoyeccoes

Brnaners HABbIKAMU UCNONIb30BAHUA CIMAHOAPMHBIX NPOCPAMMHBIX CPEOCME JIeKMPOH-
nolx mabauy «EXcely ons paspabomxu mamemamuueckux mooenetl

IIK-11 - roTOBHOCTBHIO BBISIBJSITH 00bEKThI /LISl YJIYyYIIeHUsI B TEXHUKE U TeXHOJIOTHH

3HaTh aghpexmuenvie sapuanmsl YCMpaneHus He0OCMamKo8 KOHCMPYKYUU Mema-
JIypeutecKo20 azpe2ama U cO8epULeHCMB0B8AHUS. MEXHOI02ULEeCK020 npoyecca

YMmeTh 8bIA61AMb I)hekmusHble 8apuanmvl YCMpaneHus He0OCMAamKo8 KOHCMPYK-
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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 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mast Tpy10eMKOCTh TUCIUTUINHBI COCTaBIsIeT 4 3a4eTHbIe equHuIbl 144 akaa. 4aca, B TOM YHCIIE:

— KOHTaKTHas paboTa — 72 akaj. yaca.
— ayauTopHas — 68 akaj. 4acos;
— BHeayJIUTOpHas — 4 akaJ. Jaca;

— caMocTosTeIpHas padora — 36,3 aka. Jaca;
— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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1. TonsTe MaremaTH4ecKoW MojaenH, o0-| 6 6 821 8 [loaroToBka K JIEKIIMOHHBIM 3amuTa 1abopaTopHOn OIlIK-4-3
L{1€ TIPUHIIUIIBI ¥ ITAIbl €€ TOCTPOCHUS 71a00paTOPHBIM 3aHATHUSIM. paboThI 1IK-5-3y8
2. BoeruuciuTenpbHBIA JKCIIEPUMEHT W aliek-| 6 8 8/411 8 [loaroToBka K JIEKIIMOHHBIM 3ammra 1abopaTopHON 1IK-5-3y8
BaTHOCTb MOjIEJIeH 71a00paTOPHBIM 3aHSATHUSIM. paboTsI
YCTHBIN OITPOC
3. TllpumeHEHHE YHCIEHHBIX METOJOB 1Isi| 6 8 8/81 8 [loaroToBka K JIEKIIMOHHBIM 3ammra 1abopaTopHON OIIK-4-
aHajM3a M pacyera MpoOIECcCOB, MPOTEKaro- 71a00paTOPHBIM 3aHSATHUSIM. paboTsI 3)8
X TpPH MPOU3BOJACTBE M 00paboTKe Me- YCTHBIN OITPOC 1IK-5-3y8
TaJUUIOB U CILJIABOB 1IK-11-3y8
4. MeTozsl pereHus COMPsHKEHHBIX 3a71a4 6 6 6 6 [loaroToBka K JIEKIIMOHHBIM 3ammra 1abopaTopHOH 1IK-5-3y8
71a00paTOPHBIM 3aHATHUSIM. paboThI 1IK-11-3y8
YCTHBIN OITPOC
5. [locTaHoBKa M MyTH pelIeHUs OoNTUMHU3a-| 6 6 4 6,3 [[loaroroBka K JEKIMOHHBIM 3amuTa n1abopaTopHOn 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 TEXHOJOTHH B MPENOAaBaHUM JUCHUIUIMHBEL «MoaenupoBaHue mpo-
[ECCOB U OOBEKTOB B METAJUIYPrUW» HCIONb3YIOTCS TPaJAULMOHHAS W HMHPOPMAIMOHHO-
KOMMYHUKAI[MOHHAs! TEXHOJIOTUU.

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 BBISBJICHUS CBSA3€H MEXIY KOHKPETHBIM 3HAHHEM U €ro IpUMEHEHUEM. Pe3ynbrarsl BbIo-
HEHHBIX 3aJ]aHHI 3aIIUIIAI0TCS U MOJABEPraloTCsl KOIEKTUBHOMY OOCYX/ICHHUIO C BBISBICHUEM U
AQHAJIN30M IIPOOJIEMHBIX CUTYaIUH.

6 YuedHo-MeTOANMYECKOE OOecIieyeHre CAMOCTOATEbHOH PadoThl 00yyaromuxcst

[To muctunaumHe «MoenupoBaHue MPOILECCOB U OOBEKTOB B METAJUTYPrUU» MPEIYCMOT-
pEHa ayJUTOpHAs ¥ BHEAYJUTOPHAsI CAMOCTOSITeNIbHAS pab0oTa 00yJaroIIuXCsl.

AymuTOopHas caMmocCTosiTeNibHas paboTa CTYACHTOB IpeNIojiaraeT BhHIMOJIHEHUE jabopa-
TOpPHBIX paboT. JlJabopaTopHbie pabOTHI 10 WHAWBUAYAILHOMY 3aJIaHHIO BBHITIOJIHSOTCS HA KOM-
NbIOTEpPE B AJICKTPOHHBIX Tabnuiax «Excel». [Ipumep TemaTuku 3amaHuii ajsi 1a00PaTOPHBIX
paboT mpuBeeH B CIENYIONIeM pa3zenie paboueil mporpaMmbl. Y CHelrHas 3aliuTa pe3yabTaToB
nmabopaTOpHOM PabOTHI SIBISIETCS 00S3aTENHHOM ISl AOMYCKA K DK3aMEHY.

BHeaynutopHas camocTrosiTenbHas paboTa 00y4aroImuXcsl OCYIECTBISIETCS B BUE U3yYe-
HUS JTUTEPATYPHI IO COOTBETCTBYIOIIEMY pa3iely ¢ MpopabOTKON MaTepuania.

JlaGopaTopHble padoThI O AMCHUINJINHE:
1. MaremaTudeckoe MOJIETUPOBAHHUE MPOIlEcca BOCCTAHOBICHHS KOHBEPTEPHOTO ILIAKA.
2. MaTtemMaTn4yeckoe MOICITMPOBAHNE TIPOIECCa BAKYYMHOTO PACKUCIICHHS METalIa.
3. Martemaruueckoe MOJENMPOBAHUE MPOIECCa MCTEYCHHsI TyThS W3 BEPXHEH KHCIOPOAHOMN
(GbypMBbI B KOHBEpTEDE.
4. MaremaTHueckoe MOJETUPOBAHME TMpOllecca OKHUCIEHHS MapraHila B  KHCJIOPOIHO-
KOHBEPTEPHOMH IIABKE.
5. Maremarudeckoe MoJIeTUpOBaHuE mporecca (POPMUPOBAHUS MAKPOCTPYKTYPhI HEMPEPBHIBHO-
JINTOM 3arOTOBKH.

IIpumepHBIe BONPOCHI JIs1 YCTHOI'O ONpPoOca:

1. Yto Ha3bIBaeTCS MOACILIO?

2. KakoBbI 0COOEHHOCTH MaTEMAaTHYECKOH MOIETH?

3. Kakue ObIBatoT MaTreMatuyeckue MoJienu (TI0 e CO3aHusl, 110 MPUHITUITY TOCTPOSHUs)?
4. B uem cymniHOCTh (pOPMaTM30BAHHOTO MOIX0/1a TIPH MOCTPOCHUH MaTEeMaTHIECKOM
MoJIeIH?

5. Uto Takoe MOJIEIb THUTIA «UCPHBIN SIITHK»?

6. B ueM 0COOEHHOCTE CTATHYECKUX MOIEIEH?

7. Kakme ocoOEHHOCTA UMEIOT INHAMUYECKHIE MOIEITH?

8. B 4em cymHOCTh coAepKaTeIbHOTO MOIX0Aa MPH MOCTPOSHUH MaTeMaTHIeCKONH Mo Ien?
9. KakoBa CymHOCTb CTATUYECKUX MOJIETICH B METAJUTYPTHH?

10. KakoBbI 0COOEHHOCTH TUHAMUYECKOTO MOJICTUPOBAHUS B METAJUTYPrHH?

11. B yem 0coOEHHOCTh MOJIENICH C paclpeAeICHHBIMU ITapaMeTpamu’?



12. [ToueMy mapaMeTpbl MOJEIHA MOTYT OBITh pacTpeeieHHbIME?
13. KakoBa 0cOOEHHOCTh UIMUTALIMOHHBIX MOJIEIEN?

14. B uem CymHOCTb pa3JIMYHBIX YMCIEHHBIX METOJI0B?

15. Yem otnyaroTcs pa3InyHbIE METOIbI ONITUMU3AIIHN ?



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK-4 — roTOBHOCTBIO COYETAThH TCOPUIO U MPAKTUKRY JJIA PCHICHUA UMHKCHEPHBIX 3a1a4

3Hath COBpPEMEHHBIE METO/IbI TEOPETUUECKOTO U IKC- KoHnTposbHbIe BOMPOCH! A MPOBEACHHS TEKYIIIET0 KOHTPOIIS U HTOTOBOM
MEPUMEHTAIHLHOTO HCCIICIOBAHUS MTPOIIECCOB U aTTectanuu B (hopMe IK3aMeHa
00BEKTOB B METAJUTYPrUuu Urto Ha3bIBaeTCs MOAEBIO?
KakoBbI 0cOOEHHOCTH MaTEeMaTHUYE€CKOM MOJIEITH?
Kakue ObIBatoT MaTeMaTuyeckue MoJenu (TIo UenH CO3aHusl, 10 MPUHIUITY TOCTPOSHUs)?
B yem cymuOCTh hOpMaTM30BaHHOTO MOAX0/1a TIPU MTOCTPOCHUN MAaTEMATHIECKOM
Mojenu?
YmeTh MIPOTHO3UPOBATh BO3MOXKHOCTh PEIICHUS HH- Temartuka nabopaTopHbIX pabOT O MATEMATHUYECKOMY MOJIETUPOBAHUIO
JKEHEPHBIX 33J1a4 B METaJUTyPTrUU METALTYPTHYECKUX TIPOIIECCOB
MaremaTtuueckoe MOJEIUPOBAHKE MTPOLIeCCa BOCCTAHOBIICHUSI KOHBEPTEPHOTO IILIAKA.
MaremaTndeckoe MOJICIIMPOBAHKE MTPOIIECCa BAKYYMHOTO PACKHUCIICHHS METaJlIa.
Bnanets METOJaMH HCCJIEIOBAHUSI U CIIOCOOHOCTHIO JlaGopaTtopHnas paboTa:

OOBSCHATBH €ro pe3yiabTaTbl IPUMEHUTENBHO K
npodeccuoHaIbHOM e TeTbHOCTH

MaremMaTnueckoe MOAEIUPOBAHHUE MPOLECCa BaKyyMHOIO packucieHus meramia. CMone-
JIMPOBAaTh 3aBUCUMOCTb COJIEP’KaHUsI PACTBOPEHHOIO B METaJlIE KUCIOPOAA OT JABJICHUS B ra-
30BOM (ha3e MUPKYIALHMOHHOTO BaKyyMaTOpa M COJAEpXkaHUs YyIriIepoAa B MeTajule Ipu oOpa-
6oTke ctanu mapku 081O.

HeoOxonuMmele U1t pacueToB JaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.

Pexomennyemas nureparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus craiau. Teopuss 1 TEXHOJIOTUS IUIABKU CTalU. —
Maruauroropck: MI'TV, 2000. — 544 c.
2. Konecuukos FO.A., bynanos B.A., CronsipoB A.M. Metannypruueckue TEXHOJIOTHH B BbI-
COKOIIPOU3BOJIUTENBHOM KOHBEPTEPHOM Liexe: yueOHoe mocobue. — Marnutoropek: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. ['.11. Hocosa, 2015. — 379c.




IIK-5 — cmoco0HOCTBI0 BblﬁlflpaTb H NPUMEHATH COOTBETCTBYIOIIIHEC METOABI MOACTUPOBAHUA (l)n3nqec1mx, XUMHYECCKHUX U TEXHOJOTNIECCKUX ITPOLECCOB

3HaTh METOAbl MAaTEMaTUYECKOI0 MOJAEIUPOBAHUSA KoHTponbHbIE BOIIPOCH! JIs1 MPOBEAEHUS TEKYIIETO KOHTPOJIL U UTOIOBOM
METAJITypruyecKux OOBEKTOB M TEXHOJIOTUYE- aTTecTanuu B popMe dK3aMeHa
CKHX IPOLIECCOB UTo Takoe MOAEIb TUIIA «UEPHBIN SIIUK»?
B yem 0coOeHHOCTh CTaTHYECKUX MOJIEIeH?
Kakue oco0eHHOCTH UMEIOT AMHAMUYECKUE MOJIEIN?
B uem cymHocTh coaepkaTebHOr0 N0IX0/1a PU NOCTPOESHUN MaTEMATUYECKON Moaenn?
Temartuka m1abopaTopHbIX pabOT O MAaTEMATHUYECKOMY MOJIETUPOBAHUIO
METaJUIypPrHYECKHUX IPOLIECCOB
MareMatuueckoe MOJIETUPOBAHHUE MTPOLIECCA UCTEUEHUS TyThsl U3 BEPXHEH KUCIOPOIHOM -
UCII0JIb30BaTh METOJbl MATEMAaTHYECKOTr0 MO- ACIHD pott T p pos byp
YMmeTh MbI B KOHBEPTEPE.
JEJIMPOBAHUSI METAUIYPru4ecKuX OOBEKTOB U
MaremMatuueckoe MOJAEIUPOBAHME IMIpollecca OKHUCIEHUS Maprahia B  KHUCJIOPOAHO-
TEXHOJIOTMYECKUX MPOLECCOB .
KOHBEPTEPHOU IIABKE.
MatemaTuueckoe MOJEIUPOBaHUE Ipolecca GOPMUPOBAHUS MAKPOCTPYKTYPbl HEMPEPBHIBHO-
JIMTOU 3arOTOBKH.
3ananus Ha pelIeHue 3a1a4d u3 npodeccruoHanbHON 001acTi
MareMaTtnyeckoe MOJEIMPOBAHME IIPOLECCA OKHUCICHUS MapraHia B KHCJIOPOJHO-
KOHBEPTEPHOU I1aBke. CMOJENUpOBaTh 3aBUCUMOCTh OCTATOYHOI'O COZIEpXKaHUS MapraHua B
Branets MeTaJuIe OT COJEp KaHUsI MapraHiia B Yyr'yHe 1 OCHOBHOCTH IIj1aka Juist ycaosuid MMK.

HaBBIKAMM HUCIOJIb30BAHUSI CTAHJIAPTHBIX IMPO-
FpaMMHBIX Cp@I[CTB BJICKTPOHHBIX Ta6J'II/III
«Excely mns pa3paboTKH MaTeMaTH4eCKUX
MozeseHn

Heo6xoauMele A1t pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSTENBHO.

PexoMennyemas nurteparypa:
1. Konecuukos 10.A., bynanos b.A., CronsapoB A.M. MeTamnyprudeckue TEXHOJIOTHH B BBbI-
COKOIIPOM3BOJUTEILHOM KOHBEPTEPHOM Iiexe: yueOHoe mocobue. — Marauroropck: M3n-Bo
Marnuroropck. roc. TexH. yu-ta um. I'.11. Hocosa, 2015. — 379c.
2. bureeB A.M., bureeB B.A. Meramnyprus craau. Teopuss U TEXHOJIOTUs IUIABKU CTAIU. —
Maruauroropck: MI'TV, 2000. — 544 c.

IIK-11 - roTOBHOCTBIO BBISIBJISITH 00bEKThI JJISA YAYIHICHUS B TEXHUKE U TEXHOJIOTMHU

3HaTh

3 PEeKTUBHBIE BAPHAHTHl YCTPAaHEHUS HEIOC-
TaTKOB KOHCTPYKIUM METAJUIypTrU4ecKoro ar-
perata U COBEPLICHCTBOBAHMS TEXHOJIOTHYE-
CKOT0 ITporecca

KoHTpospHBIe BOMPOCH! AJIsi MPOBEACHUS TEKYIIIETO KOHTPOIIS U HTOTOBOM
aTTecTanuu B (popme 3K3ameHa
KakoBa cyImHOCTh cTaTHYECKUX MOJIETICH B METaJLTypriuu?
KaxoBbl 0COOEHHOCTH THHAMUYECKOTO MOIETUPOBAHNUS B METAIITyprun?

11




B uem ocoOeHHOCTH MOICIICH ¢ pacTpeIeICHHBIMH TapaMeTpaMu?
[TodyeMy mapameTpbl MOJIEIIA MOTYT OBITh pacrpeacIeHHbIMU?
KakoBa 0c00eHHOCTS, UMHUTALIMOHHBIX MOEJIEI?

B ueM cymHOCTh pa3auyHbIX YUCICHHBIX METOI0B?

Uem oTInMYaroTCs pa3InyHbIe METObI ONTUMHU3AITIHN ?

Tematuka 1abopaTopHbIX pabOT IO MATEMAaTUUYECKOMY MOJAEIMPOBAHUIO
METAJITyprUueCKUX MPOLIECCOB
MaremMaTHueckoe MOAEIUPOBaHKE MpoLiecca IJIaKooOpa30BaHUs B KOHBEpTEpe ¢ KOMOMHUPO-

YMmeTh BBISBJISITH 3(PPEKTUBHBIC BapUaHTBI yCTpaHe- | BAHHOHN MPOJTYBKON KHUCIOPOJIOM CBEPXY M apTOHOM CHU3Y.
HUsI HEJOCTATKOB KOHCTPYKLUMH METAJLUIYpru- [ Maremarnueckoe MOAEIMPOBAHUE IIPOLIECCA PACKUCIIEHUS CTAIIH.
YECKOI'0 arperara M COBEPIICHCTBOBaHUS TeX- | MaremaTnueckoe MOJICITMPOBAHKE MPOIEccCa BaKyyMHOM 00pabOTKH MeTalia
HOJIOTMYECKOTI'0 IpoLecca MaremaTuueckoe MOJEIMPOBAHUE MPOLECCAa IPOAYBKM MeTajla B KUCIOPOJHOM KOHBEpPTEpE
CBEPXY
MaremaTtnueckoe MOAETUPOBAaHUE Mpolecca okucieHus ¢ocdopa B JyroBoil CTalCIIaBHIIb-
HOW TEYH.
3amanus Ha pelICHHE 3a/1ad U3 MPo(ecCHOHAIBHON 00IacTH
MaremMaTrueckoe MOJEIMPOBaHKE Mpoliecca OKUCIeHus: Gpochopa B JyroBoi craieria-
BUIIbHOM meun. CMOJIeTpOBaTh 3aBUCUMOCTh OCTATOYHOTO cozepxaHus docdopa B MeTaie
repe BBITYCKOM M3 arperaTta oT cojiep>kanusi ¢pocdopa B JIoMEe U OCHOBHOCTH IIIJIaKa MPHU pa-
Bnaners HaBBIKAMH BBISIBIICHUS 3(P(EKTUBHBIX BapHuaH- | 6oTe ¢ 30 % JioMa B METAJUTMYECKOI IIIHUXTE.

TOB YCTPAHCHUSA HCAOCTATKOB KOHCTPYKIHUHU
MCTAJUTYPTUYCCKOro arperara u COBCPIICHCT-
BOBAHUA TECXHOJIOTHYCECKOI'O ITpoIecca

HeoOxonumele /U1 pacueToB J1JaHHbIE BHIOMPAIOTCS CAMOCTOSITENIBHO.
PexomeHnayemas nuteparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTUs IUIABKU CTAIU. —
Maruuroropck: MI'TV, 2000. — 544 c.
2. KonecunukoB FO.A., bynanos B.A., CronsipoB A.M. Metannypruueckue TEXHOJIOTHH B BbI-
COKOIIPOM3BOJIUTENILHOM KOHBEPTEPHOM Iiexe: yueObHoe mocobue. — Marauroropck: M3n-Bo
Maruauroropck. roc. TexH. 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 BIaJIeHUH, 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 oyeHUBAHUA IK3AMEHA.

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — 0Oyyarommicss 1eMOHCTPUPYET BBHICOKUN 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, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yYaroIuics
UCTIBITHIBAET 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPUPOBAHUH 3HAHUSAMHU U YMEHHSMHU TIPH UX
IepeHOoce 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) — oOyuarommiics He MOMKET 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 JUTEpaTypa:
1. Jleymun, Y. O. MonenupoBanue nporeccoB U 00bEKTOB B MeTautypruu : yueonuk / 1.0.
Jleymus. - M. : ®opym : HULL UHOPA-M, 2019. - 208 c. - (Bsiciiee oOpa3oBanue: bakanas-
puar). - ISBN  978-5-16-101315-1. -  Teker : onektpoHHbii. -  URL:
https://new.znanium.com/catalog/product/1012428

0) JonosHuTeabHas JUTEpaTYpa:

1. Kyuepsie, b. B. MozaenupoBanue npoueccoB 1 00bEKTOB B METAUTypru. MoenupoBaHue u
ONTUMU3AIMS TPOIECCOB JIMCTOBOM TpoKaTku : ydeOHoe mocobue / b. B. Kyuepsies, B. b.
Kpaxr, I1. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — TekcT : 21ekTpoHHbIi // JlaHb
: BIIEKTPOHHO-OnOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/116998

2. Kyuepsies, b. B. MonenupoBanue mporeccoB 1 00bEKTOB B METAJUTYPIruH : yuyeOHoe mocodue /
b. B. Kyuepsies, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. 1.]. — Yacts 1 : Mo-
JEIUPOBAHKUE U ONTUMH3AIMS TexHoorndeckux cucreM — 2004, — 62 c. — TekcrT : AIeKTpoH-
ublii // JIaus : anekTponHO-OnOmmoreuynas cucrema. — URL.: https://e.lanbook.com/book/116999
3. bexapeBuy, A. A. IHpOpMaLlMOHHBIE TEXHOJIOTMM ¥ aBTOMATU3ALUS B METAJUTYPTHH @ y4eo-
Hoe mocobue / A. A. bekapeBuu, 0. JI. MutkeBnu. — Mocksa : MUCHUC, 2012. — 71 ¢. —
Tekcr: onexTpoHHsbli // Jlanb :  3JekTpoHHO-OMOIMOTeyHass 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. TexHOJIIOrMYE€CKUE pacyeThl MO HEMPEPHIBHOM pa3iuBKe CTalu : yueOHOE
nocobue / A. M. Cronspos, B. H. CenuBanos ; MI'TVY. - [2-e u3a., moarot. mo ned. u3a. 2011
r.]. - Marauroropck : MI'TV, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ Tutyi. skpa-
Ha. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true (mara obparuenus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JIEKTPOH-
HBIHA. - CBefeHus 1ocTynHbI Takke Ha CD-ROM.

B) MeToanyeckue yKazaHusi:

1. CronsapoB A.M., bynanoB b.A. Maremarnueckoe MojaeIdpoBaHuE JNBYX(aKTOPHOH 3aBUCH-
MOCTH JUIMHBI JIYHKH JKUJKOTIO METajlla B CIsI00BOM HENpPEpbIBHOIIUTOMN 3aroroBke: Mertonuye-
CKHE yKa3aHusl K TabopaTtopHoi pabote no aucuuruinae «MojenrpoBaHue IPOIECCOB U 00BEK-
TOB B METAIypruu» ais cryaeHtoB crneuuanbHoctd 150101. Maruutoropck: I'OY BIIO
«MI'TY», 2012. 8 c.

2. CenuBanoB B.H., CronxspoB A.M. OnpeneneHre TEXHOJOTHYECKUX MapaMEeTpOB Pa3iuBKU
ctanu Ha cnssboBoid MHJI3. Maruutoropck: 'OY BIIO «MI'TVY», 2010. 20 c.

3. CenuBanoB B.H., CronsipoB A.M. OmnpeneneHrne TEXHOJIOTMUYECKUX IapaMETPOB Pa3JIMBKU
ctanu Ha coptoBoit MHJI3. Maraurtoropck: I'OY BIIO «MI'TVY», 2010. 22 c.

r) Ilporpammuoe o0ecneuenue u UHTEpHET-pecypcehI:

Haumenosanue [10 Ne norosopa Cpok neicTBUS JTUIICH3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager CBOOOIHO pacrpocTpaHsemMoe | OecCpodHO
110
7Zip CBOOOIHO pacrpocTpaHsemMoe | OeccpodHo

HNHTepHeT-pecypcesl
— HammonansHas mHpOpMaIIMOHHO-aHATUTHYECKAs cucTeMa — Poccuiickuil MHAEKC HAy4HOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.
— ITouckoBas cucrema Akanemus Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmanmonnas cucrema — EnnHoe 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 MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUININHBI

MaTepHaHBHO-TeXHquCKOG obOecreyeHne JUCHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPHUH OcHalleHne ayauTopun

VYuebHas ayauTopus s TexHuueckue cpencTBa 00ydeHus, CyKalie Ui MpeaCcTaB-

MIPOBEACHUS 3aHIATHIA neHus yaeOHoN nHdopMaIuu OOJIBITION ayAUTOPUHU: MYJIBTH-

JICKOUOHHOI'O THUIIA MCHHﬁHbIC CpcacTBa XpaHCHUA, ICPpCaAavIn U NPCACTABJICHUA
yaeOHoi napopmaruu. Crienuanin3upoBaHHas MeOelb
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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://education.polpred.com/
https://www1.fips.ru/

VYueOHas ayuTopus s
MIPOBEICHUS 1AOOPATOPHBIX
3aHATHI

Kommnerotepras texuuka ¢ makerom MS Office, ¢ moakimoue-
HHEM K ceTH «VIHTEpHET» 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 ceT «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO WH-
(bopManoOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.
Crnennanu3upoBaHHas MeOeb

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

Crienmanu3upoBaHHas MeOeb.
WNHCcTpyMeHT U1 TpOoPHIaKTHKH JTAOOPATOPHBIX YCTAaHOBOK
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