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1 Ilean ocBoOEeHMSI AUCIMILJINHDI

[lenssMu ocBOEHUS JUCHUIUIMHBI «MoOJeIUpOBaHUE MPOLECCOB U OOBEKTOB B METAILIYp-
UM SBJsIeTCS OPMHUPOBAaHUE Y 00YUaIOMIMXCS MPEACTABICHUI M HAaBBIKOB IO pa3paboTKe Ma-
TEMaTUYECKUX MOJECIIECH METaJUIyprU4eCKUX arperaroB M TEXHOJIOIMYECKHUX IPOLIECCOB IIPOU3-
BOJICTBA YEPHBIX METAIIIIOB.

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

Jucuunnnza «MoJenupoBaHue MPOLECCOB U 0OBEKTOB B METAUTypIUM» BXOAMUT B 0a30-
BYIO 4acThb 0Ji0ka 1 00pa3oBaTenbHOM MPOrpPaMMBbl.

Jlis u3ydeHns AaHHOW AMCLUIUIMHBI HEOOXOIUMO MPEeABAPUTEIBHOE U3YyUEHHUE JAUCLHI-
mH: «Pusukay, «Maremaruka», «MHpopmaTuka 1 HHPOPMALMOHHBIE TEXHOIOTUNY, «Du3nue-
CKasi XUMU», «AHAIU3 YUCIOBOW MHPOpManumy/«MaremaTuyeckas CTaTUCTUKA B METaJLIyp-
rumn», «OCHOBBI METALTYPru4e€CKOro IIPOU3BOJICTBAY.

3HaHus (YMEHHUs, BIaJIeHUs ), IOJyYeHHbIE IPH U3yYeHUU JaHHOM IUCHUILIMHBI OyAyT He-

00XOAMMBI JUTSI IPOXOKACHUS MPEITUIIIIOMHON IPAKTUKK U JUIS IOATOTOBKM MaTE€pUajoB K 3a-
mute BKP.

3 KomnereHuuu oﬁyqammeroca, (bopMupyeMble B pe3yJjibTaTe OCBOCHUS
AUCHMIIIMHBI U INIAHUPYEMbI€ Pe3yJ/ibTaTbl 06y‘IEHI/Iﬂ

B pesynbTaTe ocBoeHUs AUCHUIUIMHBI «MoienupoBaHue MPOIECCOB U 0OBEKTOB B METaJI-
Jyprun» 00y4arouuiics 10KeH 001aaaTh CIEeAYIOMMMU KOMIETCHIIUAMU:

CrtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIIMH

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

3HaThL COBPEMEHHbLE Memoobl meopemu4ecKkoco U IKCnepumernmaibroco uccneoosa-
HUA npoyeccos U 00bexmos 6 Memajlltypeuu

YMeTb npocHO3UpOoBaNntb 603MONCHOCMb PeULeHUsl UHIICEHEPHbBIX 3a0ay 6 memarypeuu

BJ'IaI[eTL Memooamu UCCAe008AHUS U CHOCOOHOCbIO 0OBACHAMb €20 pesyibmanivbl npu-

MEHUMENIBHO K l’ZpOQb@CCUOHLUZbHOZZ dessmenbHOCmu

IIK-5 — cnoco0HOCTHIO BblﬁlflpaTb H NPUMEHATH COOTBETCTBYKOIIIME METOABI MOAECTUPOBaA-
HHUA (l)l/l3l/l‘leCKI/IX, XUMHUYICCKUX U TEXHOJOTHYECCKHUX MPOECCOB

3HaTh Memoobl MAMeMamu4ecKo2o MO@QJZUPOGGHM}Z memaiypeudecKkux 00bexmos u
MEXHON02UYECKUX NpoYyeccos

YMeTh UCNONL308AMb MEMOObl MAMEMAMUYECKO20 Moc)eﬂupogaHuﬂ memaiirypeude-
CKUX 00BEKMO8 U MEXHOIO2UYECKUX npoyeccoes

Brnaners HABbIKAMU UCNONIL30BAHUS CIMAHOAPMHBIX NPOCPAMMHBIX CPEOCmE DNIeKMPOH-
noix mabauy «EXcely ons paspabomxu mamemamuueckux mooenetl

I1K-11 - roTOBHOCTBHI0 BBISIBJISATH 00bEKTHI ISl YJIYYIIEHUS] B TEXHUKE U TEXHOJIOTHHU

3HaTh aghgpexmuenvie sapuanmsl YCMpaneHus He0OCMamK0o8 KOHCMPYKYUU Memai-
JIypeuiecko20 azpe2ama u CO8epUIeHCMB08AHUS MEXHOI02UYeCK020 npoyecca

YmMmeth 8bIABNAMYL I hexmusHble 8apUaAnmMvl YCMpaHeHUus HeOOCMAmKO8 KOHCMPYK-
Yuu Memanniypeuiecko20 azpe2ama U CO8ePUIeHCMEOBAHUSL MEXHONOSUUECKO20
npoyecca

Bnagers HAaBbIKAMU BbIAGNIEHUS IPDEKMUBHBIX 8APUAHMOE YCMPAHEHUS HeOOCMAMKO8

KOHCMPYKYUU memajiitypecudecKkoco azpezama U CO6EPULEHCME068ARUA MEXHO0-
cu4ecKoco npoyecca




4 CTpyKTYypa U co/iepKaHue IUCHUIITHHbI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3adeTHbIe eAuHUILI 144 akan. yaca, B TOM YHUCIIE!

— KoHTakTHas pabora — 10,9 akan. yaca:

— ayauTOpHas — 8 akaj. 4acos;
— BHeayuTopHas — 2,9 akaj. Jaca,

— camocTosATeNbHas padora — 124,4 akan. yaca,
— TMOATOTOBKA K dK3aMeHy — 8,7 akaj. 4aca
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1. IloHaTHe MaTeMaTHYECKOW Momend, 00-| 3 0,5 15 CamocTosiTeIbHOE U3YUCHHE CobecenoBanue OIIK-4-3
IIM€ IPUHIMIIBI U ATAIbI €€ TOCTPOEHUS TTepaTyphl 1IK-5-3y6
2. BBIUUCIHATENBHBIA SKCIIEPUMEHT U aleK-| 3 1 30  |CamocTosITeTEHOE N3YICHHE CobecenoBanue 1IK-5-3y8
BaTHOCTh MOJIeJIeH TTepaTyphl
3. [lpumeHeHHE YHUCIEHHBIX METOAOB Juist| 3 1 421 39,4 [loaroToBka K J1abopaTOpPHOIA Jlaboparopnas pabota OIIK-4-
aHaJM3a M pacueTa IPOIECCOB, MPOTEKA0- Pabore, BbIJIa4a HHIUBUIYAIEHOTO 3)8
IIUX TPHU MIPOU3BOJICTBE U 00pabOTKe MeTal- nomamrHero 3aganust (UA3) | IIK-5-3y8
JIOB U CILIABOB TIK-11-3y6
4. MeTo1bl pelIeHNs CONPSKEHHBIX 3a1a4 3 1 20  |CamocCTOATENIBHOE U3yUEHHE CobecenoBanue 1TK-5-3y6
MTEpaTyphl 1IK-11-3y¢
5. [loctaHoBKa M MYyTH PEUICHUs ONTHUMHU3A-| 3 0,5 20  |CamoCTOSATENIbHOE U3yUEHHE CobecenoBanue, 3amuta U/13| [IK-5-3y6
MOHHBIX 3a/1a4 JTUTEePATypPhI 1IK-11-3y6
HToro mo tucuumnjinue 4 421 124,4 JK3aMeH




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

s peanuzanuu mpeayCMOTPEHHBIX BUAOB y4eOHOH paboThl B KauecTBe 00Opa3oBaTellb-
HBIX U MH(OPMAIIMOHHBIX TEXHOJOTHHA B MPENOAaBaHUM JUCHUIUIMHBI «MoaenupoBaHue mpo-
[ECCOB U OOBEKTOB B METAJUIYPTUU» HCIONb3YIOTCS TPaJAULMOHHAS W HMH(POPMAIMOHHO-
KOMMYHMKAI[MOHHAsl TEXHOJIOTHH.

Jlexuuu MpoXoIAT Kak B TPAAUIIMOHHOW MHQPOpPMAIMOHHON (opme, Tak U B (hopme JieK-
UHAN-BU3YyAJIM3aLHN C UCIIOJIb30BAHUEM IIPE3EHTALIMI B BUJIE BUICOMATEPUATIOB.

Ha naGopaTopHBIX 3aHATHSAX C UCMOJIH30BAHHUEM MEPCOHAIBHBIX KOMIBIOTEPOB BBIMOJIHS-
I0TCSl UHAUBUYAJIBHBIE 33/IaHUS 10 U3Yy4aeMOMY paszeiny AUCcUMIUIAHGL. [Ipu nmpoBenenuu 3ans-
TUH UCTIONB3YETCS METOJ KOHTEKCTHOTO 00Yy4eHHUs, KOTOPbIN MO3BOJISIET YCBOUTH MaTepHall Mmy-
TEM BBISIBJICHUSI CBS3€M MEKy KOHKPETHBIM 3HAaHUEM U €ro NpUMEHEHUEM. Pe3ynbTaThl BbINOII-
HEHHBIX 3aJ]aHH 3aIIUIIAI0TCS U MOJABEPraloTCsl KOUIEKTUBHOMY OOCYX/ICHHUIO C BBISBICHUEM U
aHAJM30M MTPOOJIEMHBIX CUTYaIUH.

CamocTtosaTenbHas paboTa CTYIAEHTOB HEOOXOAMMa MpU MOJArOTOBKE K JEKUUsAM, JTabopa-
TOPHBIM 3aHATHAM, KOHTPOJIbBHOM paboTe M UTOTOBOM aTTecTalu B popMe IK3aMeHa.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieueHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[To mucuumnae «MoaearpoBaHUE MPOIECCOB M OOBEKTOB B METALUTYPIHU» HPEAYCMOT-
peHa ayIUTOpHAas U BHEAYIMTOPHAs CAaMOCTOSTENIbHAs paboTa 00yYarOHXCsl.

AyIuTOpHas caMOCTOsTeNbHAs paboTa CTYACHTOB IPEAIoJaracT BhIMOJIHEHHE Jabopa-
TOpHOU paboThl. JlaboparopHas paboTa BBIIOIHIETCS Ha KOMIIBIOTEPE B 3JCKTPOHHBIX TaOIHMIIaX
«Excely.

JlaGopaTopuas padora: 1. Maremarnyeckoe MOJICIMPOBAHUE TPOIIECCa OKHCICHHS
Maprafiia B KHCJIOPOJIHO-KOHBEpPTepHOH IiaBke. CMOAETHPOBATh 3aBUCHMOCTH OCTATOYHOTO
COJIepKaHUsI MapraHila B METaJlIe OT COJICpyKaHMs MapraHiia B YyryHe ¥ OCHOBHOCTH IIJIaKa JIJIst
ycnoBuii MMK.

IIpumep nnauBuAyanbHOrO foMamHero 3aganus (U/13):

Bapuant Nel

C ucnonp30BaHMEM METOJ/la MATEMAaTUYECKOTO MOJIETUPOBAHUS U3YyUUTh BIUSIHUE HA JJIU-
HY JIYHKH JKHJIKOT'O MeTalla B CJIsI00BOM HENPEepPhIBHOJIIMTON 3aroTOBKE ABYX (aKTOPOB: TOJIIH-
HBI OTJINBAEMOI 3aTOTOBKHU M TEMIIEpaTyphbl MeTaJlla B IPOMeKyTouHoM KoBiie MHJI3.

Teopemuueckas yacmo

Maxkcumanvnas npomaA}CeHHOCMb JLYHKU HCUOKO20 MEmania 6 HenpepbleHONUMOU 3a20-

mogKe Modicem bblmsb onpeodeieHa no gopmyne

-7 . 1
LO!CMaKC =71, VMaKc ' ( )
ede L —Hauborbuias ONUHA IYHKU, M,
T,  — NpoOOIHCUMENLHOCTD 3aMEePOe8aHUs 3A20MOBKU, MUH,

yaxe — MAKCUMATbHASL CKOPOCMb 8bIMALUSAHUS 3A20MOBKU U3
Kpucmaniuzamopa, M/MuH.

IIpooondxcumensnocms 3ameepoesanus Ciab0680l HeNnpepvl8HOIUMOLL 3A20MOBKU PACCYU-

mbuleaemcs CoclacHoO 3asucumocmu 2

a )

b7
3
rae A — moawuna omausaemMou 3a20mMosKu, MM,
05
k, — koappuyuernm sameepoesarusn cmanu, mmlmun".

B gopmyne (2) eeruuuna xosguyuenma zameepoesanusi cmanu 3a8uUcCum om GeUYUHbL
nepezpesa cmanu 6 npomexcymounom xosuie MHII3 nao memnepamypoil 1ukeuodyc u paccyu-



mbleaemcs no ypaeHenuro
k, =30-0,2At @)

20e Atnep— senuyuna nepecpesa cmau, °C.

nep !

B ananuzupyemoti 08yxgpaxmopmoii 3agucumocmu OnUHbL IYHKU HCUOKO20 MEMALNA OOHOU
U3 He3A8UCUMBIX NEPEMEHHBIX AGNAEMCS MeMNepamypa Cmaiu 8 NPoMeNCymoyHoM Kosuie, no-
amomy 6 popmyrne (3) yenecoobpazHo UCnOIb3068aMb ClEdVIOUee BblPANCEHUE:

Atn tﬂu ke ! (4)

20e L. —memnepamypa cmanu 6 npomescymounom xosue, °C:;
ks — memnepamypa auxeuoyc cmanu, °C.

ep :tnK -

Temnepamypa nuxkeuoyc cmanu 3a8Ucum Om XUMUYECKO20 COCMA8a Memauld U paccyu-
muiéaemcs no hopmyine

t =1539—73[C]-12[Si]-3[Mn]—30[S]-28[P]-1[Cr] -
—35[Ni]-7[Cu] - 3J[Al], ®)

2o0e 1539 — memnepamypa 3ameepoesanus uucmoeo sxenesa, °C;

73; 12; 3; 30; 28; 1; 3,5; 7; 3 — enuuunsbl CHUMNCEHUS. mMeMnepamypol
3ameepoesanus xejesda npu 66e0eHUU 8 He2o0 00H020
NPOYEeHma, COOMEEMCMBEHHO, Yeaepood, KPeMHUsL,
mapeanya, cepul, pocghopa, xpoma, HuKess, meou u
amomunus, °C/%,

[C], [Si], [Mn], [S], [P], [Cr], [Ni], [Cu], [Al] — cooeporcanue 6 cmanu,
COOMBEMCMBEHHO, Yenepood, KPEMHUsL, Mapeanyd, cepul,
gocghopa, xpoma, nuxens, meou, anomunus, %.

Benuuunvt memnepamypuol cmanu 6 npomedcymo4HomM KoGuie npesviiuaiom memnepamypy
JIUKBUOYC HA NPUHUMAEMble 3HAYEeHUS BeTUYUHbL nepecpesa Memald.

B gpopmyne (1) eenuuuna makcumanbHoU cCKOpOCmMU 8bIMALUBAHUS 3A20MOBKU U3 KPUCA-
auzamopa modicem Ovims 8bIYUCTIEHA NO POpMYTe

VMGKC = [1’55 - 0’01(tm< - tﬂuKB)] ) VP ! (6)
20e Vp —pa6ouaﬂ CKOpOCmb 6blMACUBAHUS 3A20MOBKU U3
Kpucmajiiuzamopa, M/MMH.

Pabouas ckopocms gvimscusanus 3a2%m061<u paccuumvieaemcs no ghopmyie
a+ 3
v, =k, 21210°, (")
7 Vab
k 2, .
20e Ky —xoagpuyuenm ckopocmu evimsacusanus, M°/Mun;
a,b —monwuna u wupuna 3a2omoexu, mMm.

Pexomenoyromes crnedyrowue 3navenus kodgpuyuenma ckopocmu 8blmacUSAHUA.!

Cmanw k, . M2IMuH
Yenepooucmas obviknosennoco kawecmaa 0,20
Yenepooucmas xauecmeennasn u nuzxonrecuposannas 0,16
Cpeone- u 8blcoxkoI€2UPOBAHHAS 0,14

Obs3amenvhblm yciosuem 0e3a8apuiiHoll 2a3080U pPe3KU HenpepbleHOIUMON 3a20MOBKU
aeasgemcs coonooenue CoOoOmHoOuUeHUs

L
HC MAKC
——< 0191 (8)
L/W
L, — memannypeuveckasn onuna MHJI3, M.
BreayauropHast camocTosiTeNbHas paboTa 00yJarOIIUXCsl OCYIIECTBISIETCS B BUE H3yUe-

HUSl JIUTEPATYpbl TI0 COOTBETCTBYIOIIEMY pa3zelly ¢ MpopabOTKON MmaTrepuana W BBITOJIHEHUS

7

20e



KOHTPOJbHOM paboTsl. KoHTposibHas paboTa BBIMOIHAETCS 110 MHIUBHIYaJIbHOMY 3aJaHUIO CO-
IJIACHO TEMAaTHUKE, 3a7jaBaeMON INperoaaBaTesieM U INPUBEACHHON B CIENyIOIEM pasjese pado-
4ell IporpaMMBl. Y CIICITHAS 3alIUTa PE3YJIbTaTOB KOHTPOJIBHON pabOTHI SBISAETCS 00s13aTeIbHON
JUISL JOITYCKa K DK3aMEHY.

IIpumepHbIe BONPOCHI 1Jis1 cO0eceJ0BAHMS:

1. Yo Ha3pIBaeTCA MOJIEIBIO?

2. KakoBbI 0COOEHHOCTH MaTEMAaTHIECKOM MOICIH?

3. Kakue ObIBaroT MareMaTH4ecKue Mojieiu (110 ey COo3JaHus, 0 MPUHIIUITY TTOCTPOCHUS)?
4. B yem cymiHOCTh (POPMATM30BAHHOTO TIOIX0/Ia MPU TTOCTPOSHUU MAaTEeMaTUIECCKOM
moenu?

5. Uto Takoe MOJIeNb TUIIA «UEPHBIN SIITUK»?

6. B ueM 0COOEHHOCTE CTaTUYECKUX MOJENEH?

7. Kakue 0cOOEHHOCTH UMEIOT JUHAMUYECKHE MOJIEIH?

8. B yem cymHOCTh cofiepKaTelbHOT0 MOAX0Aa MPH MOCTPOSHUU MaTeMaTHYeCKOl MOIeTn?
9. KakoBa CyInHOCTh CTaTHUECKUX MOJIEINICH B METAJUTYprHH?

10. KakoBbI 0COOEHHOCTH IUHAMUYECKOTO MOAECITUPOBAHUS B METAILTyprUH?

11. B yvem 0coOeHHOCTH MO/IENEH C paclpeAeICHHBIMU ITapaMeTpamu’?



7 OHeHO‘IHBIe cpeacrea AJisl MIpoBEeACHUSA HpOMe)KyTO'lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:
CtpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHoyHbIe CpeCTBA
KOMIICTCHIINU

OIIK-4 — rOTOBHOCTBIO COUETATh TEOPUIO U IIPAKTUKY JUIsl PEIICHUS] UHKEHEPHBIX 3a]1a4

3HaTh COBPEMEHHBIE METO/bl TEOPETUUYECKOTO U JKC- Bormpocs! U1t npoBeieHNs TEKYIEro KOHTPOJISI 1 UTOMOBOM
[EPUMEHTAIbHOIO UCCIIEI0BAaHUS IIPOLIECCOB U aTTecrauuu B (hopMe IK3aMeHa
00BEKTOB B METAJUTYPrUuu UTto Ha3bIBa€TCS MOJIEIBIO?
KaxoBbl 0cOOEHHOCTH MaTeMaTU4eCKOl MOIEIH?
Kakue ObIBatoT MaTeMaTuyeckue Mo (TIo UenH CO3aHusl, 10 MPUHITUITY TOCTPOCHUs)?
B 4em cyniHOCTh (popMann30BaHHOTO TIOX0/1a TIPU TIOCTPOCHUU MaTEMaTUIECKON
Mozenu?
YmMmerb MIPOTHO3UPOBATh BO3MOYKHOCTh PEIICHHS HH- [Tpumep nabopaTopHOii pabOTHI.
YKEHEPHBIX 3aJ1a4 B METaJUIypruu C ucronb30oBaHMEM METO/Ia MAaTEMaTHYECKOI'O0 MOJEIMPOBAHUSA M3YUYUTh BIMSHHE Ha
JUIMHY JYHKH >KHJIKOTO METajlla B CIsI00BOM HEMpPEpBhIBHONMUTON 3aroToBKE ABYX (haKTOPOB:
TOJIIIMHBI OTIIMBAEMOMN 3ar0OTOBKH U TEMIEPATyphl MeTajllIa B IpoMexxyTouHoM kosiie MHJI3.
Bnanets METOJaMH HCCJIEIOBAHUS U CIIOCOOHOCTHIO [Tpumep 3amanus k 1abopaTopHO padoTe.

OOBSACHATBH €ro pe3yiabTaTbl IPUMEHUTENBHO K
npodeccuoHaIbHOMN e TeTbHOCTH

Tun MHJI3 — kpuBonuHeiHas.

Pa3mepsl nonepeyHoro ce4eHust HEMPEPbIBHOIUTON 3arOTOBKH:

toimuHa — 210, 220, 230, 240, 250 mmMm;

mupuHa — 1350 MM.

Mapxka cramu — 10XCH/I.

Bennunna neperpeBa MeTasuia B IpOMEXYTOUYHOM KOBIIIE HaJ TEMIIEPATYPOM JIMKBUAYC —
10, 15, 20, 25, 30 °C.

IIK-5 — crioco0n

OCTbIO Bblﬁl/lpaTb N MIPUMEHATHb COOTBETCTBYOIIME METOAbI MOACTUPOBAHUSA (])nmqecxnx, XUMHUIECCKHX U TEXHOJOI'HYECCKHUX MPOUECCOB

3HaTh

MCTOAbl MAaTEMATUYCCKOTO MOACITIUPOBAHUA
METAJUTYPIrHYECKUX OOBEKTOB M TEXHOJIOTHYEC-
CKHX TPOIIECCOB

Bomnpochk! 115t poBeAeHUs TEKYIET0 KOHTPOJISI 1 UTOTOBOM
aTTecTanuu B (hopMe IK3aMeHa
UTto Takoe MOJEIb TUTIA «IEPHBIHN STITHUK»?
B yem 0co0eHHOCTh CTaTHYECKHUX MOJIeei?
Kaxue ocoOeHHOCTH UMEOT INHAMUYECKIE MOIEITH?

B uem CYIITHOCTB COACPIKATCIILHOTO ITOAX0Aa NP MOCTPOCHUHN MaTeMaTH4eCKOM MOIICJ'II/I?




HCIIOJB30BaTh MCTOAbI MAaTCMAaTHUYCCKOIO MO-

Temartuka 1abopaTopHOi pabOTHI 10 MATEMATUYECKOMY MOJIEITMPOBAHHIO
METaJUlypruyecKux IpoLeccoB
MareMaTHueCKOe MOJIETHPOBAHUE MTPOIEcCa NCTEUSHHSI YThS U3 BEPXHEH KUCIOpOIHOU (yp-

Ymetp MBI B KOHBEpTEDE.
JETUPOBaHMs METAJUTYPrHUECKUX OOBEKTOB U
MatemaTuueckoe MOJAECIMPOBAHME IIPOLIECCa OKHUCIEHMS Mapraiina B KUCIOPOJHO-
TEXHOJIOTMYECKUX MPOLECCOB .
KOHBEPTEPHOM IJIaBKE.
MareMaTHueCcKoe MOJEIUPOBAaHUE Iporecca (GOPMUPOBAHUS MAKPOCTPYKTYPhI HETIPEPHIBHO-
JIMTOU 3arOTOBKH.
[Tpumep 3ananus k 1abopaTopHOil paboTe:
MatemaTnyeckoe MOACIMPOBAHME IIPOLECCA OKUCICHHMS MapraHua B KHCIOPOIHO-
KOHBEPTEPHOU I1aBke. CMOJENUpPOBaTh 3aBUCUMOCTh OCTATOYHOI'O COAEpXKaHUS MapraHua B
Bianers MeTaJuIe OT COJEp KaHUsI MapraHiia B Yyr'yHe U OCHOBHOCTH 1I1aka Juis ycaosuid MMK.

HaBBIKAMH HWCITOJIb30BAaHUs CTaHJIAPTHBIX IPO-
FpaMMHI)IX CpGIICTB BJICKTpOHHI)IX Ta6JII/IIl
«Excel» pns pa3paboTKM MaTeMaTHYEeCKHX
MozAeeH

Heo6xoanMele A1 pacueToB JaHHbIE BEIOUPAIOTCS CAMOCTOSTENBHO.

Pexomennyemas nureparypa:
1. Konecuukos 10.A., bynanos b.A., CroinsspoB A.M. MeTamutyprudeckue TEXHOJIOTHH B BbI-
COKOIIPOM3BOJIUTEIBHOM KOHBEPTEPHOM Liexe: yueOHoe mocobue. — Marautoropek: M3a-Bo
Marnutoropck. roc. TexH. yH-ta uM. ['.11. Hocosa, 2015. — 379c.
2. buree A.M., burees B.A. Meramnyprust cranu. Teopust U TEXHOJIOTHUS TUJIABKU CTAIU. —
Maruauroropck: MI'TV, 2000. — 544 c.

IIK-11 - roTOBHOCTBHI0 BBIAIBJIATH 00bEKTHI IS YJIYYLIEHUS B

TEXHUKE U TEXHOJIOInn

3HaTh

3¢ (deKTUBHbIE BapHUaHThl YCTpaHEHUs HeAOC-
TaTKOB KOHCTPYKIMM METAJUIyprU4ecKOro ar-
perara U COBEPIIEHCTBOBAHUS TEXHOJIOTUYE-
CKOT0 ITpoLecca

Bonpocs! i MpoBeieHus TEKYILEro KOHTPOJISI U UTOTOBOU
aTTectauuu B (hopMe IK3aMeHa
KaxoBa CcyIHOCTb CTaTUYECKMX MOJEIEN B METAJUIyprUu?
KaxoBbl 0COOEHHOCTH TMHAMUYECKOTO MOJICIUPOBAHNUS B METAILITyprun?
B yem ocobeHHOCTh MOZETIeH ¢ pacpeieIeHHBIMU TapaMeTpamu?
[Touemy mapameTpbl MOZIENIM MOTYT OBITH pacrpeaeIeHHBIMU?
KakoBa 0cOOEHHOCTh UMUTAIIMOHHBIX MOJIeNei?
B yeM cymHOCTh pa3InyHBIX YUCIEHHBIX METOI0OB?
UeM 0TIINYAKOTCS pa3JINYHbIE METObI ONITUMHU3ALMN?
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VYMeThb

BBISBJIATH 3(PPEKTUBHBIE BapuUaHThl yCTpaHe-
HUSl HEJIOCTATKOB KOHCTPYKLUHU METalypru-
YECKOI'0 arperara u COBEPILICHCTBOBAHUS TEX-
HOJIOTUYECKOT0 Ipoliecca

Temaruka naboparopHoi pabOTHI IO MATEMATHYECKOMY MOJICTUPOBAHUIO
METALTYPTHYECKUX MPOIECCOB
MatemaTtrueckoe MOJCIIUPOBAHKE MTPOLIecca MITAKO0OPa30BaHUs B KOHBEPTEPE C KOM-
OMHUPOBAHHOM MPOJTYBKOM KHUCIOPOJIOM CBEPXY U apTOHOM CHU3Y.
MaremaTrnyecKkoe MOAEIMPOBAHUE MPOLIECCA PACKUCICHHS CTaJIH.
MareMaTryeckoe MOACIUPOBAaHUE MIPOIIECCa BAKYYMHOM 00pabOTKH MeTasuia
MaremaTrnueckoe MOAECIMPOBAHUE MPOLECCA MPOJYBKH METAJJIa B KUCIOPOJIHOM KOH-
BEpTEpE CBEPXY
Maremarnueckoe MOJCIIUPOBAHKE TpoLiecca OKucIeHus Gpocdopa B IyroBoii cTaiernia-
BUJILHOM MEYH.

Bnaners

HaBbIKaMH BBISABJICHUA S(I)Q)GKTI/IBHLIX BapHaH-
TOB YCTPAHCHUSA HCAOCTATKOB KOHCTPYKIHMU
MCTAJUTYPIUYCCKOI'0 arperara u COBCPIICHCT-
BOBaHUA TEXHOJIOTHYCCKOI'O IMpouecca

[Tpumep 3ananus k 1abopaTtopHoii padore:

MaremaTrueckoe MOJEIMpOBaHKE Mpoliecca OKUCIeHus: Gpochopa B JyroBOi craiernia-
BUIbHOHN meun. CMOAEIMpPOBaTh 3aBUCHMOCTh OCTATOYHOTO cojepkaHus ¢ocdopa B Meraie
nepe] BBIITYCKOM M3 arperara oT cojep:kanus ¢ocgopa B JIOME U OCHOBHOCTH LIJIAKa MPH pa-
6ote ¢ 30 % g0Ma B METAIIIMYECKON LIUXTE.

HeoOxoaumele 11 pacueToB JlaHHbIE BHIOMPAIOTCS CAMOCTOSITENBHO.
Pexomenyemas nureparypa:
1. bureeB A.M., bureeB B.A. Meramnyprus cranu. Teopuss U TEXHOJIOTUsS IUIABKU CTAIU. —
Maruuroropck: MI'TV, 2000. — 544 c.
2. Konecnukos FO.A., bynanos B.A., CronsipoB A.M. Metannypruueckue TEXHOJIOTHH B BbI-
COKOIIPOM3BOJIUTENILHOM KOHBEPTEPHOM Iiexe: yueObHoe mocobue. — Marauroropck: M3n-Bo
Maruaurtoropck. roc. TexH. yu-ta um. I'.1. Hocosa, 2015. —379c.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomeskyTouHas aTTecTalus no JucHuIInHe « MoaenupoBaHie NpoLeccoB U OObEKTOB B
METAJUTYPrHH» BKIIIOYAET TEOPETUYECKHUE BOIPOCHI, TTO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS
00y4aroIMMUCs 3HAHUH, U MPaKTUYECKUE 3aJJaHMs, BBIABIIOIINE CTEIIEHb COPMHUPOBAHHOCTU
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

OK3aMeH IO JaHHOM MUCLMIIMHE IPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
Ouiiertam, KaKIblii U3 KOTOPBIX BKJIIOYAET JBa TEOPETUUECKUX Borpoca. [Ipu oneHke 3HaHuil Ha
9K3aMeHe 00s3aTeIbHO YUYMTBHIBAECTCS OLEHKA, MOJy4yeHHas OOydyaroIMMCSl paHee IpH 3aluTe
WH/IMBUIYaJIbHOW J1a00paTOPHON PabOThI M0 MAaTEMATUYECKOMY MOJIEIMPOBAHUIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — oOyyaromuiics 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHIECKOE U IIIyOOKOe 3HaHUE ydeo-
HOI'0 MaTepualia, CBOOOJHO BBINOJIHAET NMPaKTHYECKUE 3a/laHusl, CBOOOJHO ONEpUpYeT 3HAHU -
MU, YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TOBBIIICHHON CIIOXKHOCTH;

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aronuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA: OCHOBHBIC 3HAHHSI, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS He-
3HAYUTENbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS [IPU aHAIUTUYECKUX ONEepalusx, nepeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «YI0BJIETBOPHUTEIbHO» (3 Oayta) — o0ydaromuiicss AEMOHCTPUPYET OPOro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHI JOMyCKa-
IOTCSl OILMOKH, MPOSBISAETCS OTCYTCTBHE OTAEIbHBIX 3HAHWH, YMEHUH, HaBBIKOB, 00OyUaroLuiics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHECHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TIPU HX
IepeHOoce Ha HOBBIE CUTYaIUH;

— Ha OIICHKY «HEeY/[OBJIETBOPUTEIbHO» (2 Oamia) — oOyJaromuiics JeMOHCTPUPYET 3HA-
HUs He Oonee 20% TeopeTHuecKoro MaTepuasa, JOMycKaeT CYIIECTBEHHbIE OMNOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJ IbHbIC HABBIKH PEIICHHS MMPOCTHIX 3a/1a4;

— Ha OILICHKY «HeyIO0BJIeTBOPHUTEeIbHO» (1 Oayn) — oOydarommiics He MOMKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS M OOBSCHEHHS WH(POPMAINU, HE MOXKET IMOKa3aTh MHTEII-
JeKTyaJIbHble HAaBBIKM PELICHUs MPOCTHIX 3a/1a4.

8 YueOHo-MeTOAMYeCcKOe U HHPOPMALHOHHOE o0ecTieyeHUe TUCHUTLTHHBI

a) OcHoBHas1 TMTEPaTypa

1. Jleymun, Y. O. MonenupoBanue mporeccoB 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 : onektpoHsbii. -  URL:
https://new.znanium.com/catalog/product/1012428

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Kyuepsies, b. B. MonenupoBanue mporeccoB 1 00beKTOB B METaLTypruu. MoenupoBaHue u
ONTUMM3AIIMSI MPOLIECCOB JTUCTOBOM mMpokaTku : ydeOHoe mocobue / b. B. Kyuepses, B. b.
Kpaxr, II. }O. CoxonoB. — MockBa : MUCHUC, 2009. — 63 c. — TexkcT : anekTpoHHbIi // Jlanb
: JIIEKTPOHHO-OMOIMoTeyHas cuctema. — URL: https://e.lanbook.com/book/116998

2. Kyuepsies, b. B. MonennpoBaHue mporeccoB 1 00EKTOB B METAJUTYPIrHH : ydeOHOe mocobue /
b. B. Kyuepses, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 : Mo-
JIETMPOBAHKE M ONITUMH3AINS TeXHOIOTHYeCKUX cucteM — 2004. — 62 ¢. — TekcT : 27eKTpoH-
HbIi // JlaHb : anekTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/116999
3. bekapeBuu, A. A. IHbopManimOHHBIE TEXHOJOTUH U aBTOMATHU3AIMs B METALTYPTUU : yueo-



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

Hoe mocobue / A. A. bekapesuy, 0. JI. MutkeBuu. — Mocksa : MUCHUC, 2012. — 71 c. —
Texcr: onextpoHHsni// Jlamp : snekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/116712

4. CronsipoB, A. M. TexHOIOTHYECKHE pacyeThl MO0 HEMPEPHIBHOW PAa3JUBKE CTAIU : y4eOHOE
nocobue / A. M. Cronsipos, B. H. CenuBanoB ; MI'TVY. - [2-e uzn., moarot. no med. u3a. 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 obpamenus: 04.10.2019). - MakpooObekT. - TekcT : 3neKTpOoH-
HBIH. - CBegeHus goctynHbl Takke Ha CD-ROM.

B) MeTroauyecKkue yKa3zaHus:

1. CromspoB A.M., bynanoB b.A. MartemaTnueckoe MOAECTUPOBaHHUE IBYX(AKTOPHOU 3aBHCH-
MOCTHU JUIMHBI JIYHKH JKUJKOTO METalla B CIsI00BOM HEMpPEepbIBHOIUTOM 3aroToBke: MeTtonuye-
CKHE YKa3aHusl K JJabopaTopHOU padboTe mo aucuuiuinae «MoieupoBaHue MPOIeccoB U 00beK-
TOB B METAJUTYprum» Aisi cTyAeHToB crenuanbHocTu 22.03.02. Marautoropck: ®I'bOY BIIO
«MI'TVY», 2016. 8 c.

2. CenuBanoB B.H., CronmsipoB A.M. OmnpeneneHue TEXHOJOTHUECKUX MapaMeTpOB Pa3jIMBKU
cranu Ha cistooBoit MHJI3. MaruuToropck: ®I'BOY BITO «MI'TY», 2016. 20 c.

3. CemuBanoB B.H., Cronspo A.M. OmnpezneneHue TEXHOJOTMUECKUX MapaMeTpPOB PasiIMBKU
ctanu Ha coproBoit MHJI3. Marautoropck: ®I'BOY BIIO «MI'TY», 2016. 22 c.

r) Ilporpammuoe o6ecneuenue u UHTepHeT-pecypcehi:

Haumenoanue [10 Ne norosopa Cpox neicTBUs TMIIEH3UN
MS Windows 7 11-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
FAR Manager ;}3860)1H0 pacrpocTpaHsieMoe SecopouHo
7Zip CBOOOJIHO pacmpoCTpaHsieMoe | OECCPOUHO
I10

HHTepHeT-pecypcesl
— HanuonaneHas mHpOpMaIMOHHO-aHAIUTHYECKas cucTeMa — Poccuiickuil MHAEKC Hay4HOTO
mutupoBanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.
— ITouckosas cucrema Akaaemust Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nndopmanmonnas cucrema — Eqnnoe okHO octyna Kk uH(opMaioHHbM cuctemMam — URL:
http:window.edu.ru/.
— @enepanbHOE TrocynapcTBEHHOE OroKeTHOe yupexkiaeHue «®DenepalnbHbli MHCTUTYT MPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocrtyma: https://wwwl.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHWE ayJUTOPHUH OcHanieHue ayJInTopum

VYuebHas ayIuTopus s TexHuueckue cpencTBa 00ydeHus, CayKallie 1Jis IpeacTaB-

MIPOBEACHUS 3aHATHI neHus yaueOHoi nHopmanuu 60JIbII0N ayTUTOPUU: MYJIbTH-

JIEKIMOHHOI'O THIa MEAMMHBIE CPEACTBA XPAHEHHUS, IEPEJAYN U IIPEICTABICHUS
yaeOHoi napopmaruu. Crienuain3upoBaHHas 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, ¢ moakmoue-
HHEM K ceTH «VIHTEpHET» U C JIOCTYIIOM B 3JICKTPOHHYIO HH-
(bopManroOHHO-00pa30BaTEIbHYIO CPEIY YHHBEPCHUTETA.
Criernanu3upoBaHHas MeOeb

YyeOHast ayquTopus ass
TPYIIOBBIX U UHIUBU]TY-
albHBIX KOHCYJIbTALIUH, Te-
KYIIEro KOHTPOJIS U MPo-
MEXYTOYHOM aTTeCcTallu

Kommnerorepras texuuka ¢ makerom MS Office, ¢ moaxmoue-
HUEM K ceT «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO HH-
(hopMaImoOHHO-00pa30BaTEILHYIO CPEIY YHUBEPCUTETA.
Criernanu3upoBaHHas MeOeb

Ilomenienue niist camo-
CTOSITEJIBHOU PabOThI

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ moakimoue-
HUEM K ceTH «HTEpHET» U ¢ JJOCTYIIOM B DJICKTPOHHYIO MH-
(hopmMaImoHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.
Crneunanu3upoBaHHas Mebeb

[Tomemenne st XpaHEHUS
U MPOPUITAKTUIECKOTO 00-
CITy)KMBaHUS y4eOHOTO
obopymoBaHus

Crienmanu3upoBaHHas MeOeb.
HHCcTpyMeHT U1 TpOodUIaKTUKH JIAOOPATOPHBIX YCTaHOBOK
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