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1 Ilesin ocBOEHMSI AUCHMIIJINHBI

[ensimu OCBOCHUS AUCHUILIMHBI «MOIETMPOBAHUE MPOIECCOB U OOBEKTOB B METAILIYP-
runy sBisieTcs GOpMUPOBaHKE y 00yUYaOIIUXCsl MPEACTABICHUI U HaBBIKOB MO pa3paboTKe Ma-
TEMAaTUYECKUX MOJIeNIe METAJUTyPru4eCKUX arperaroB M TEXHOJIOTMYECKUX IPOLIECCOB MPOU3-
BOJICTBA YEPHBIX METAJIJIOB.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

Hucuummna b1.6.22 «MoaenupoBaHue nmporeccoB 1 00bEKTOB B METAJUTYPIUN» BXOJUT B
06a30ByI0 yacTh 0JI0ka 1 0oOpazoBaTenbHON TPOTrPaAMMBI.

Jlnst u3ydeHus: NaHHOW TUCIMILIMHBI HEOOXOAUMO TpeABAPUTEIHHOE M3YYCHUE TUCIIH-
winH: «Pusukay, «Marematuka», «/HPopMaTuka 1 UHPOPMALMOHHBIE TEXHOJIOTHHY, «DU3H-
Yyeckast XUMUs», «AHaIU3 4UCI0BOH nHpopMarmy/«MaTemMaTnieckas CTaTHCTUKA B METAILTyp-
run», «OCHOBBI METAJUTYPrHUECKOTO IPOU3BOICTBAY.

3HaHus (YMEHUS, BIAJCHUS), MOJYYEHHbIE IPU M3YYEHUU NAHHOW NUCUUIUIMHBI OyayT
HEOOXOUMBI Ul MPOXOXKAECHUS NPEJUIUIOMHON NPAKTUKUA U Ul MOATOTOBKH MaTepHalioB K
3amure BKP.

3 Komnerenunu odyyarwuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUIUIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pesynbTare ocBoeHust nucuuruinHbl «MoieupoBaHUE MPOLIECCOB U OOBEKTOB B METall-
Jypruu» 00y4daroImuics T0HKeH 001a1aTh CAeAYIOIIMMH KOMIIETEHIIUSAMH:

CtpykTypHBIT
JIEMEHT [Inanupyemble pe3yabTaTbl O0yUeHUs
KOMIIETEHIINH

OIIK-4 — roTOBHOCTBIO COYETAThH TCOPHUIO U MIPAKTHUKY JISl PCIICHUS HHKCHEPHBIX 3aaY

3HaTh copemMeHHble MemoObl Meopemuyecko20 U IKCNEPUMEHMANbHO20 UCCe008d-
HUSL NPOYECCO8 U 00HEeKMO8 8 Memaiiypeuu

Ymetp NPOCHOZUPOBAMb BO3MONCHOCHb PEUUEHUSL UHIMCEHEPHBIX 3a0ay 8 Memauiypeuu

Bnaners Memooamu Uccied08anusi U CnOCOOHOCMbIO 0OBACHAMb €20 Pe3YIbmambl Npu-

MEHUMETbHO K nqub@CCMOHaJZbHOIZ OdesmenvbHoCmu

ITK-5 — cnoco0HOCTHI0 BBIOMPATH U MPUMEHSATH COOTBETCTBYIOLIME METOAbI MO/IeJIMPOBa-
HUA PU3NYECKUX, XHMHUYECKUX M TEXHOJIOTHYeCKHX NPOLecCOB

3HaTb Memoobl Mamemamu4ecko2o MO@@JZMpO@ClHM}Z memaiitypeudecKkux 00beKmos u
MEXHONI02UYEeCKUX npoyeccos

YMeThb UCNONIL308AMb Memoobl MAMEMAMUYECKO20 MO()@JZMpO@dHM}Z memaiirypeuve-
CKUX 00bEKmMO8 U MEeXHON02UYECKUX npoyeccoes

Brnagers HABLIKAMU UCNOb308AHUSL CIAHOAPMHBIX NPOSPAMMHBIX CPEOCmE IJeKMpOoH-
Holx mabauy «EXcely ons paspabomxu mamemamuueckux mooenetl

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

3HaTh agpexmusnvie sapuanmsl ycmpaneHusi HeOOCMAamKo8 KOHCMPYKYUU mMema-
JIypeudecKko20 azpe2ama U cO8epuIeHCMB08aAHUS MEXHOI02UeCK020 npoyecca

YmMmeth 8bIABNAMYL dhexmusHble apuanmvl YCmpaHeHus HedoCmamKo8 KOHCMPYK-
Yuu Memanniypeuiecko20 azpe2ama U cO8ePUIeHCMEO08AHUSL MEXHONO0SUUECKO20
npoyecca

Bnagers HABbIKAMU BbIAGNEHUS IPDEKMUBHBIX 8APUAHMOE YCMPAHEHUS HEOOCMAMKO8

KOHCMPYKYUU memajiitypecudecKkoco azpezcama U CO6EPULIEHCME08ARUA MEXHO0-

4




cu4ecKkoeco npoyecca




4 CTpyKTYypa U Cco/iepKaHue TN CHUIITHHbI

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

— KOHTaKTHas pabora — 25,5 akan. yaca:

— aynutopHas — 18 akan. 4acos,
— BHeayJauTopHas — 3,5 akaj. Jaca;

— camocTtosTenbHas padora — 113,8 akan. yaca,
— TOATOTOBKA K dK3aMeHy — 8,7 akaj. Jaca
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1. ITousaTe MareMaTH4YecKOM Mmoxmeiu, o0-| 3 1 2 15 CamocTosITeIbHOE U3YUCHHE CobecenoBanue OIIK-4-3
IIM€ IPUHIMIBI U ATAIlbl €€ OCTPOSHUS IMTEpaTyphl 1IK-5-3y8
2. BpUUCIHATENBHBIA SKCIIEPUMEHT M aleK-| 3 1 30  |CamocTosITeTEHOE N3YICHHE CobecenoBanue 1IK-5-3y8
BaTHOCTh MOjieJIeH MTEpaTyphl
3. [lpumeHeHHE YHUCIEHHBIX METOMOB Juist| 3 2 421 38,8 [[loaroToBka K J1a0opaTOpPHOIA Jlaboparopnas pabota OIIK-4-
aHaJM3a M pacueTa IPOIECCOB, TMPOTEKAI0- Pabore, BbIJIa4a HHIUBUIYATEHOTO 3)8
IIUX TIPU NIPOU3BOACTBE U 00pabOTKe MeTa- nomarsero 3aaanus (UA3) | 1IK-5-3y8
JIOB U CIUIABOB 1IK-11-3y6
4. MeTo/1bl pelIeHns CONPSKEHHBIX 3a7a4 3 2 4/21 20  |CamocCTOSATENIBHOE U3yUEHHE CobecenoBanue I1K-5-3y6
MTEPATYpHI 11K-11-3y8
5. [loctaHoBKa M MYyTH pEUIEHUs ONTHUMHU3A-| 3 2 20  |CamocCTOSATENIBHOE U3yUEHHE CobecenoBanue, 3amuta U/13| [IK-5-3y6
[IMOHHBIX 3a/1a4 JTMTEepaTyphl 1IK-11-3y6
HToro mo tucuunjinHe 8 10/411 113,8 JK3aMeH




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jnis peanuzanuu MpeayCMOTPEHHBIX BHIOB y4eOHOM paboOThl B KayecTBE 00Opa3oBaTelb-
HBIX ¥ MH()OPMAIMOHHBIX TEXHOJIOTHH B MPENOAABAaHUU TUCHUILUIMHBI «MOJIenupoBaHue mpo-
IIECCOB M OOBEKTOB B METAJUIYPIUW» HCHOJB3YIOTCS TPAIUIMOHHAS W HH()OPMALMOHHO-
KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

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

Ha naGopaTopHbIX 3aHATHSX C UCIOJIb30BAHMEM IEPCOHAIBHBIX KOMIIBIOTEPOB BBITIOJIHS-
I0TCSI MHAWBUYaJIbHBIC 331aHUs 110 U3y4aeMOMY pasjeny AucHuIuinHel. [Ipu npoBenenun 3ans-
THI MCIIOJB3YETCs METOJ KOHTEKCTHOTO OOYUYeHHsI, KOTOPBIN MMO3BOJISIET YCBOUTh MaTepHaI ITy-
TEM BBUIBIICHHS CBSA3EH MEXy KOHKPETHBIM 3HAHUEM M €r0 IPUMEHEHHEM. Pe3ynbTaThl BBIIOII-
HCHHBIX 33JJaHUH 3aIHUIAI0TCS U MOBEPIralOTCs KOJICKTUBHOMY OOCYK/ICHUIO C BBISIBICHHEM H
aHAJIHM30M MPOOJIEMHBIX CUTYalLUil.

CamocrosTenbHas paboTa CTYJIEHTOB HEOOXOIUMa IPU MOATOTOBKE K JIEKIHAM, Jlabopa-
TOPHBIM 3aHATHSAM, KOHTPOJILHOH paboTe U UTOTOBOI aTTecTanuy B (hopMe IK3aMEeHa.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IIHXCH

[To mucuumnnuae «MoearpoBaHUE MPOLECCOB U OOBEKTOB B METAILTYPIHH» MPEIYyCMOT-
peHa ayAuTOpHAasi U BHEAyIUTOPHAsl CaMOCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

AynutopHas camMocTosiTelibHasg paboTa CTYIEHTOB MpeArojaraeT BBINOJIHEHHE Jadopa-
TOpHO# paboTkl. JIJaboparopHast paboTa BBITOIHIETCS Ha KOMIIBIOTEPE B AJICKTPOHHBIX TaOIUIaX
«Excel».

JlabopaTopnas padora: 1. MaTtemaTrueckoe MOIeIMPOBAaHUE TPOLECCa OKUCIEHUS Map-
raHia B KHUCJIOPOJHO-KOHBEpTEpHOU MaBke. CMOJEIMpPOBATh 3aBUCUMOCTh OCTATOYHOIO CO-
JIep>KaHMsl MapraHila B MeTajie OT COJIEpP’KaHMs MapraHila B Uyr'yHe U OCHOBHOCTH IIIaKa Jist
ycinosuiit MMK.

JlaGopaTopnas padora: 2. MaTemMaTH4eckoe MOJICIIMPOBAaHNE MPOIECCa BOCCTAHOBIICHUS
KOHBEPTEPHOTO IILJIaKa.

JlaGopaTopuas padora: 3. MareMaTHUeCKOE MOJICITMPOBAHUE TIPOIIECCa BAKYYMHOTO pac-
KHCJIEHUS MeTaJlja.

IIpumep nnauBUAYyaIbHOTO AoMalIHero 3aganus (U/3):

Bapuant Nel

C ucnonap30BaHUEM METOJIa MATEMAaTUYECKOTO MOJIEIUPOBAHUS U3YUUTh BIIMSHUE HA JJTU-
HY JIYHKH JKHJIKOTO MEeTaJula B CIsI00BOM HEMPEPhIBHOIUTON 3aroTOBKE JABYX (PaKTOPOB: TOJIIIN-
HbI OTJIMBA€MOM 3arOTOBKH U TEMITEpATypbl METAJIA B TPOMEXKYTOYHOM Kosie MHJI3.

Teopemuueckas yacmo

Maxkcumanvuas npomsaxiceHHOCMb IYHKU HCUOKO20 MEMANA 8 HEenpepblGHONUMOU 3a20-

mogKe Modicem bblmsb onpeodeieHa no gopmyne
1)

LOK,‘MLIKC - Ts ’ VMaKc ’

ede L —HAUOONbULAS ONUHA TYHKU, M,
T, — npooondCumenbHOCmb 3ameepoesanus 3a20MmosKu, MUH;
Mare — MAKCUMANbHASL CKOPOCHb BbIMASUSAHUS 3A20MOBKU U3

Kpucmajiiuzamopa, M/MHH.

IIpooonsicumenvnocms 3ameepoesanus ca6060U HenpepbleHOIUMOl 3a20MOBKU PACCUU-

mbuleaemcs CociacHO 3asucumocniu 2

a (2)

T, —_—
0T 2k,



rac g — moayuna omausaemou 3a20MOBKU, MM,

kK~ ko0ahpuyuenm zameepoesanus cmanu, mmimun®>,

B qbopjwyﬂe (2) senuuuna Koag@uyuenma 3ameepoesanus CMaiy 3a8UCUm om GeIUdUHbl
nepezpesa cmanu 8 npomexcymounom xosuwie MHJI3 nao memnepamypoul 1ukeudyc u paccyu-
Mbl8Aemcsi NO YPAaAGHEeHUIO

3)

k, =30-0,2At

20e Atnep— senuuuna nepeepesa cmanu, °C.

nep !

B ananusupyemoii 0s8yxgpaxmopnoii 3aeucumocmu O1UHbL IYHKU HCUOKO20 MEMALIA 0OHOU
U3 He3A8UCUMBIX NEPEMEHHbIX SGIAEeMCs MEeMNEPpamypa Cmaid 6 NPOMelNCYMmoyHOM Kosuie, No-
amomy 8 ghopmyne (3) yerecoobpazHo ucnonb308ams ciedyroujee blpadceHue:

Atnep = tnk - tfluke ! (4)

20e Ly — memnepamypa cmanu 8 npomexcymoyrnom kosuse, °C,
auke — memnepamypa auxkeuoyc cmanu, °C.

Temnepamypa nukeuoyc cmanu 3a8Ucum Om XUMUYECKO20 COCMA8a Memaiid U paccdu-
mulgaemcs no gopmyne

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

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

73; 12; 3; 30; 28; 1; 3,5; 7; 3 — genuuunbl CHUMICEHUS. MeMNepamypol
3ameepoesanus dicenesd npu 66e0eHUl 8 He20 00HO20
nPOYeHma, cOOMEEeMCmMEEHHO, y21epood, KpeMHUs,
mapeanya, cepul, pocghopa, xpoma, HuKess, meou u
amomunus, °C/%,

[C], [Si], [Mn], [S], [P]. [Cr], [Ni], [Cul, [Al] — cooepocanue 6 cmanu,
COOMBEMCMBEHHO, Yenepood, KPeMHUsL, Mapeanyd, cepul,
gocghopa, xpoma, nuxens, meou, anromurus, %.

Benuuunvr memnepamypol cmanu 8 npomencymoyHoM KOGUuie Npesuliiaiom memnepamypy
JUKBUOYC HA NPUHUMAEeMble 3HAYeHUsl 8e/IUYUHbL nepespesa Memaiid.

B dopmyne (1) senuuuna makcumanbHou cKOpocmu 8blmASUBAHUS 3A20MOBKU U3 KPUCMAT-
JU3AMOpPa modxicem Obimsb BbIYUCTEHA NO PopMmyLe

=[155-0,01(t, —t,,..)]V,, (6)

ede V, —pabouas ckopocmv 6bIMALUBAHUS 3020MOBKU U3
KpUCALIU3amopa, M/MuH.

MaKC

Pabouas CKOpOCnib 6blNACUBARUA 3A20NMO6KU paccyumbleaemcs no ¢0pMyJZ€

=k, _b103 (7)
a-b
20e K, — KO3 uyUeHm cKopoCmU BIMAUBAHUS, MY/MUH;

a, b — moaura u wupura 3a2omoeKku, Mm.

Pexomenoyromes cnedyrowue 3nauenus Koagh@uyuenma cKopocmu blmAUBAHUL:

Cmano k, . M2 /vuH
YVenepooucmas obviknogenHo20 Kauecmea 0,20
Yenepooucmas xauecmeennasn u nuzxonecuposannas 0,16
Cpeone- u 8b1COKONC2UPOBAHHASL 0,14

Obsi3amenvhbvim yeiosuem 6e3a8apuiiHol 2a3080U Pe3KU HENnpepbléHOIUMOU 3a20MOBKU
A615emcs cobnvoenue coomHoueHus

L
HC M AKC S 019’
L 8

M



(8)
L

W — Memainnypeudeckas onuna MHJI3, m.

BHeaynuropHas camocrosiTeNnbHas padoTa 00ydaromuxcsi OCYHIECTBISAECTCA B BUE U3yde-
HUS JIUTEpaTyphl 1O COOTBETCTBYIOLIEMY pa3feily ¢ MpopadOTKON maTepualia M BBINOJHEHUS
KOHTpPOJIbHON paboThl. KoHTpospHAs paboTa BBIMOIHSIETCS 110 MHAWBUIYATLHOMY 3aJJaHHUIO CO-
IJIACHO TEeMAaTUKe, 3a7aBaeMOM IMperoaaBaTesieM U NMPUBEIACHHOW B CIEAYIOIIEM pasnene pado-
yeil mporpaMmbl. Y clieniHas 3aliuTa pe3yabTaTOB KOHTPOJIbHOM paboThl ABIsSETCS 00s3aTeNbHON
JUIS IOITYCKa K OK3aMEHY.

20e

IIpumepHBIe BONPOCHI IS COOeCeIOBAHUA:

1. Yto Ha3bIBaeTCsA MOJEILIO?

2. KakoBbI 0COOEHHOCTH MaTEMAaTHYECKONH MOEIN?

3. Kakue ObIBaroT MaTreMaTnyeckue MoJieiu (TI0 e CO3aHusl, 110 MPUHITUITY TTOCTPOCHUS)?
4. B yeM CyIIHOCTh (hOpMaJIM30BAaHHOTO TOAX0/IA PH MMOCTPOSHUH MaTEMaTHICCKOM
Mozaean?

5. Yto Takoe MOJiejIb THITA «UCPHBIN SIIHK»?

6. B ueM 0COOEHHOCTE CTATHYECKUX MOIEIEH?

7. Kakue 0cOOEHHOCTH UMEIOT JUHAMHYECKHE MOJIEIH?

8. B uem cymHOCTb COAEepPKATEIBHOTO IMOAX0/a MIPHU MOCTPOSCHUH MaTeMaTHIECKOW MO ?
9. KakoBa CyIHOCTh CTATHYECKUX MOJICJICH B METAJLTyprUuu?

10. KakxoBBI 0COOCHHOCTH TUHAMUYECKOTO MOJICTUPOBAHUS B METAILTYPTUH?

11. B yeM 0cOOEHHOCTh MOJICIICH C pacipe/IeICHHBIMH ITapaMeTpaMu’?



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) H.]IaHI/IpyeMbIe pe3yJbTarTrbl Oﬁy‘leﬂlflﬂ H OLICHOYHBIC CpeaACTBA AJISl IPOBCACHUA l'[pOMe)KyTO‘IHOﬁ arrecranum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1neHOYHBIC CPEACTBA

OIIK-4 — roTOBHOCTBIO COYETAThH TCOPUI0 U IPAKTUKRY JJIA PCHICHUS UHKCHEPHBIX 3a1a4

3Hath coepemeHHble Memoobl MeopemuiecKko2o U Bonpocwl 011 nposedenus mexyueco KOHmMpOJis u UMo2osotl
IKCHEPUMEHMATILHO20 UCCTIe008AHUS NPOYec- ammecmayuu 6 popme 3K3amena
CO8 U 0OBLEKMOB 8 MEMALIYPIUl Ymo naszvieaemcsi mooenvto?
Kaxosvl ocobennocmu mamemamuueckoii mooenu?
Kaxue bvisatom mamemamuueckue mooenu (no yeau co30anus, no NPUHYUNY NOCMpoerus,)?
B uem cywypocmo popmanuzosannoco nooxooa npu noCmpoeHuu Mamemamuyeckoll
mooenu?
YmeTh NPOCHO3UPOBAMb ~ BO3MONCHOCMb — DeuleHusl Ipumep nabopamopmoti pabomeoi.
UHIICEHEPHBIX 3A0aY 8 MEMALLypeUU C ucnonvzosanuem memooa MamemamuyecKko20 MoO0eIupo8aHUss U3VUUms GIUAHUE HA
ONIUHY JYHKU JHCUOKO20 MEMAld 6 CIsI0080U HENPEPbIGHOIUMOU 3A20MO8Ke 08YX (DAKMOPO8:
MONWUHBL OMIUBAEMOU 3A20MOBKU U MeMNepamypvl Memaiid 6 NpOMedCYMOUHOM KOosuie
MHIJI3.
Bnanets Memooamu UCcied08anus U CnocoOHOCMbIO Ilpumep 3a0anus k 1abopamopuou pabome.

00BACHAMb €20 pe3yIbmamsl NPUMEHUMENbHO
K npoghecCUOHANIbHOU 0esimelbHOCIU

Tun MHJI3 — kpusonunetinas.

Pa3zmepwi nonepeunozo ceuenus nenpepol@HOIUMOU 3a20MOBKU.

monwuna — 210, 220, 230, 240, 250 mm,

wupuna — 1350 mm.

Mapxa cmanu — 10XCH/].

Benuuuna nepespesa memainna 8 npomexcymouHom Koguie Hao memnepamypou 1uKeuodyc —
10, 15, 20, 25, 30 °C.

ITK-5 — cnioco0HOCTHI0 BHIOUPATH U IPUMEHSATh COOTBETCTBYIOLIHE METO/IbI MO/IeJTMPOBAHUS (PU3NUYECKHX, XUMHYECKUX M T€XHOJIOTHYECKHX MPOLEcCOB

3HaTh

Memoobl MaAmemMamuiecko2o MOOBJZUPOGCZHM}Z
memairypeudecKux 00beKmos U mexHoio2uye-

BOﬂpOCbl ons l’lp06’€0€Huﬂ meKyuleco KOEKmpoJisi u UMmMo2o8oil
ammecmayuu 6 qbopMe IK3AMEHA




CKUX npoyeccos

Ymo maxoe mooenb muna «4epHulil SWuK»?

B uem ocobennocmes cmamuyeckux mooeneui?

Kaxue ocobennocmu umerom ounamuueckue mooenu?

B uem cywynocmu codepoicamenvrozo nooxooa npu nOCmMpoeHur Mamemamu4eckou mooeu?

UCNONIbL3068AMb  Memoobl  MAMEMAMUYECKO20

Temamuka 1a60pamopuoti pabomsl No MAMEMAMULECKOMY MOOETUPOBAHUIO
MemaniypeuyecKux npoyeccos
Mamemamuueckoe moldenuposanue npoyecca ucmedeHus 0ymvs U3 epXHel KUCIOPOOHOU

YMmetn @ypmul 6 KOHEEpmMepe.
MOOenuUpo8aHUs MemaiiypeUiecKux 00bekmoes
Mamemamuueckoe MoOenuposanue npoyecca OKUCIEeHUs MapeaHya 6  KUCIOPOOHO-
U MEXHON02UYECKUX NPOYECCO8 .
KOHBEpmMepHOU NasKe.
Mamemamuueckoe Modenuposanue npoyecca PopmMuposanus MaKpoOCmpyKmypbl HenpepvleHo-
JIUMOU 3020MOBKU.
Ipumep 3a0anus x 1abopamopnou pabome:
Mamemamuueckoe mooderupoganue npoyecca OKUCIEHUS MapeaHya 8 KUCIOPOOHO-
KoHeéepmepHot naagke. CM0O0enuposams 3a8UCUMOCHIb OCMAMOYHO20 COOEPHCAHUS MAP2AHYA
Brnaners 8 Memaijie Om cOOePAHCAHUSL MAP2AHYA 8 Yy2yHe U OCHOBHOCmU uiiaka 0as ycrosuii MMK.

HABLIKAMU — UCNONb30BAHUSL  CIAHOAPMHBIX
NPOCPAMMHBIX CPEOCME INEeKMPOHHBIX MAOIUY
«Excely ons paspabomxu mamemamuueckux
MoOerneti

Heobxooumvle 0ns pacuemog Oanuvie 8blOUPAOMCS CAMOCOSAMENBHO.

Pexomenoyemasn numepamypa:
1. Konecnuxos FO.A., Byoanos b.A., Cmonsapos A.M. Memannypeuueckue mexHonio2uu 8 8blco-
KONPpOU3800UMelbHOM KOH8EPMEPHOM yexe: yuebHoe nocooue. — Maenumoeopck: M30-60 Mae-
HUMo2opck. 2oc. mexH. yu-ma um. I 1. Hocoea, 2015. — 379c.
2. Bucees A.M., bucees B.A. Memannypeusa cmanu. Teopus u mexwonrozusi niaéku cmanu. —
Maenumoeopck: MI'TY, 2000. — 544 c.

IIK-11 - roTOBHOCTBLIO BBISIBJIAATH 00HEKThI AJIS YAIYYIHICHUS B TEXHUKE U TEXHOJIOTI'MH

3HaTh

aghghexmuenvie eapuanmsl YCmMpaHeHus Heoo-
CMAamKo8 KOHCMPYKYUU MEemaiiypeuiecKo2o
azpeeama u COBEPUIEHCMBOBAHUS MEXHOL02U-
yeckoeo npoyecca

Bonpocwt ons nposedenus mexyweco Konmpoas u umo2o8otl
ammecmayuu 8 hopme 3K3ameHa
Kaxosa cywnocms cmamuueckux mooeneu 6 memannypeuu?
Kaxosvl ocobennocmu ounamuuecko2o MoOeIuposans 8 Memaiiypeuu?
B uem ocobennocms mooeneti ¢ pacnpedeneHHbIMU napamempamu?
TIlouemy napamempuol modenu mo2ym 6vims pacnpeoeieHHbiMu?
Kakosa ocobennocmov umumayuonuvlx mooeneu?
B uem cywymnocmo paznuunsix yucieHuvix Memooog?
Yem omauuaromes paziudtvle Memoovl ONMuMu3ayuu?

8b1A61aMb Ihhexmuenvie 8apuanmsl ycmpa-
HeHUs HeOOCMAMKO8 KOHCIPYKYUU MEeMAaiLyp-

Temamuxa nabopamopHoti pabomsi no MAMEMAMU4eCKOMY MOOETUPOSAHUIO
MEManIypeULecKux npoyeccos
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YMmeTn

cudecKkoco azpecama u COBEPULIEHCMBOBAHUA
mexHoJl102U4YeCcKoco npoyecca

Mamemamuueckoe mooenupoganue npoyecca uwiaKkooopazosanus 8 Koneepmepe ¢ KOMOUHU-
POBAHHOU NPOOYEKOU KUCTIOPOOOM CEEPX)Y U APSOHOM CHU3Y.

Mamemamuueckoe mooenuposamnue npoyecca packucieHus cmau.

Mamemamuueckoe mooenruposanue npoyecca 6axKyyMHol 0opabomxku Mmemaiia
Mamemamuueckoe moodenuposanue npoyecca npooyeKU Memaiid 8 KUCIOPOOHOM KOH@epmepe
ceepxy

Mamemamuueckoe moodenuposanue npoyecca okucienus gocgopa 6 0y2080ii cmaneniasuiv-
HOU neyu.

Bnanets

HABbLIKAMU 6blAA6JIEHUA aqbqbekmueHblx eapu-
aHmoe yCmpaHeHUsl Heo0oCmamrkoe KOHCMPYK-
yuu memanjlypcudecKkoco acpezcama u coeep-
WEHCMBOBAHUA MEXHOIOCUHUECKO20 npoyecca

Tpumep 3a0anus k 1abopamopHotl pabome:

Mamemamuueckoe modenuposanue npoyecca oxucienus gocgopa é 0y208o0tl cmanenia-
sunbHou neyu. Cmooenuposams 3a8UCUMOCHb OCIAMOYHO20 cooepircanus hocghopa é meman-
Jle nepeo 8blNYCKOM U3 azpezama om cooepaiicanuss pocghopa 6 1ome u 0OCHOBHOCU ULIAKA NPU
pabome c 30 % noma 6 memaniuyeckoul wuxme.

Heobxooumuvle 0151 pacuemos 0anmwvie 8blOUPAIOMCS CAMOCHOSMENLHO.
Pexomenoyemas numepamypa:
1. buceee A.M., buceee B.A. Memannypeusi cmanu. Teopus u mexnono2usi niaéKu cmaniu. —
Maenumoeopck: MI'TY, 2000. — 544 c.
2. Konecnuxos FO.A., bByoanos B.A., Cmoaapos A.M. Memannypauueckue mexnono2uu 6 bico-
KONpOU3800UMenbHOM KOH8EPMEPHOM yexe: yuebnoe nocooue. — Maznumoeopck: M30-60 Mae-
HUmMo2opck. 2oc. mext. yn-ma um. I 1. Hocoea, 2015. — 379c.
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0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMUSL:

[TpomMexxyTouHast aTTecTaus 1o Jucruruimae « MoienupoBaHue POIECCOB M 0OBEKTOB B
METAJUTYPrHHU» BKIIFOYAET TEOPETUYECCKHUE BOIPOCHI, TIO3BOJISIFOIIUE OICHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAHUH, U TIPAKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTEIICHh CHOPMHUPOBAHHOCTH
YMEHUH ¥ BIIaJICHUH, TPOBOIUTCS B (hOpMe IK3aMEHA.

DK3aMeH 10 JaHHOW JUCIHILIMHE TPOBOJUTCS B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OmiieTaM, KaXIblil U3 KOTOPBIX BKIIIOYAET JIBa TEOPETHUYECKUX Borpoca. [Ipu oreHKe 3HaHMIA HA
9K3aMEHE 00s3aTEeIIbHO YYHMTHIBAETCS OLIEHKA, MOJydyeHHAash OOydYarolUMCsl paHee NPH 3alluTe
WH/IMBUYaJIbHOW 1a00paTOPHON pabOThI 10 MAaTEMATUYECKOMY MOJICITMPOBAHUIO KOHKPETHOTO
TEXHOJIOTUYECKOTO MpoLecca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— HA OYeHKY «omauuHoy» (5 06annos) — oOyuarowuiicss 0eMOHCmMpUpyem 6blCOKULL YPOBeHb
chopmuposaHHOCmU KOMNEMeHYull, 8CeCMOpPOHHee, CUucmemMamuyeckoe u 2nyboKoe 3HaHue
yuebHo20 mamepuanda, c80O0OHO BbINOJHAEM NPAKMUYEecKue 3a0aHus, c60000HO onepupyem
BHAHUAMU, YMEHUAMU, NPUMEHSIem UX 8 CUMYAYUSIX NOSbIUEHHOU CTIONCHOCMU,

— Ha oyeHKy «xopouwioy (4 b6anna) — obyuarowuiicas 0emMoHCmpupyem CpeoOHUll YPo8eHb
chopmupo8aHHOCmMU KOMREMEHYULL: OCHOBHbLE 3HAHUS, YMEHUsL 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 3HAYUMENbHbIE 3aMPYOHEHUsT NPU ONEPUPOBAHUU ZHAHUAMU U YMEHUSMU
npU 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 UHMeLLIeKmMYyaibHble HAGbIKU PeuleHlst NPOCMbIX 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-MeTOAMYEeCKOE U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUTLTHHBI

1. Jleymun, Y. O. MonenupoBanue nporeccoB U 00bEKTOB B MeTautypruu : yueonuk / 1.0.
Jleymun. - M. : ®opym : HUL[ UHOPA-M, 2019. - 208 c. - (Boiciiee oOpa3oBanue: baka-
naspuar). - ISBN  978-5-16-101315-1. - Tekcr : oanektponHsii. -  URL:
https://new.znanium.com/catalog/product/1012428

0) JonosHuTeabHas1 JUTEpaTYpa:

1. Kyuepsie, b. B. MozaenupoBanue npoueccoB 1 00bEKTOB B METAUTypru. MoennpoBaHue u
ONTUMU3AIHS MPOIECCOB JIMCTOBOM TpoKaTku : yueOHoe mocobue / b. B. Kyuepses, B. b.
Kpaxr, I1. }O. CokomnoB. — Mocksa : MUCHUC, 2009. — 63 c. — TekcT : 2nexTpoHHbIi // JlaHb
: BIIEKTPOHHO-OnbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/116998

2. Kyuepsies, b. B. MoaenupoBanue mporeccoB 1 00bEKTOB B METAJUTYPIuH : yueOHoe mocodue /
b. B. Kyuepses, B. b. Kpaxrt, O. I'. Manyxun. — Mocksa : MUCUC, [6. r.]. — Yacts 1 : Mo-
JIeTMPOBaHKNE U ONTHMU3ANMs TexHonmornuecknx cucteM — 2004, — 62 ¢. — Tekcr : 2IeKTpoH-
Hblii // JIaus : anekTponHO-OnOmmoreuynas cucrema. — URL.: https://e.lanbook.com/book/116999
3. bekapeBuu, A. A. UHpOpMaLlMOHHbIE TEXHOJOTHH U aBTOMATU3aLUs B METAJUTYPruH : yueo-
Hoe mocobue / A. A. bekapesuu, 0. JI. MutkeBnu. — Mocksa : MUCHUC, 2012. — 71 ¢. —
Tekcr: onexTpoHHsbli // Jlanb :  3nekTpoHHO-OMOIMOTeyHas cucrema. —  URL:
https://e.lanbook.com/book/116712



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. CromsapoB, A. M. TexHOJIOTHYECKHE PAcUEThl IO HEMPEPHIBHON pa3iMBKE CTAIM : yuyeOHOE
nocobue / A. M. Cronsipos, 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. ¢ tuTy:. 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 : 3JEKTPOH-
HBIA. - CBefeHus 1ocTynHbI Takke Ha CD-ROM.

B) MeToanyeckue yKazaHusi:

1. CronspoB A.M., bynanoB b.A. Maremaruueckoe MojaenupoBaHue IBYX(haKTOPHON 3aBUCH-
MOCTH JUITMHBI JTYHKHU >KHAJIKOTO METaJula B CIII00BOI HENMpPEpHIBHOJIUTOM 3arotoBke: Meroauye-
CKH€ yKa3aHMs K JabopaTtopHoil paboTe no aucuuruinae «MojenupoBaHue MpoIeccoB U 00bEK-
TOB B METAJUIypruu» ais cryaeHtoB crneuuanbHoctd 150101. Marnutoropck: I'OY BIIO
«MI'TY», 2012. 8 c.

2. CenuBanoB B.H., CronspoB A.M. OnpeneneHue TEXHOJOTMYECKUX I1apaMETPOB PA3IUBKU
ctanu Ha cnssboBort MHJI3. Marunutoropck: 'OY BIIO «MI'TVY», 2010. 20 c.

3. CenuBanoB B.H., CronspoB A.M. OmnpeneneHrne TEXHOJIOTMUYECKUX IapaMETPOB PA3JIMBKU
ctanu Ha coptoBoit MHJI3. Marauroropck: I'OY BIIO «MI'TVY», 2010. 22 c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

Haumenosanue 10 No noroBopa Cpok AeicTBUS TUIEH3UU
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
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1u1st OusHeca - CTangapTHBIN J-1347-17 o1 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOIHO pacrpocTpaHsemMoe | OecCpodHO

HNHuTepHeT-pecypcesl
— Mexaynapoanas cnpaBounas cuctema «Ilommpen» polpred.com orpacie «O6pasoBaHue
Hayka». — URL: http://education.polpred.com/.
— HammonanpHas mHQpOpMAIIMOHHO-aHATUTHYECKAs cucTeMa — Poccuiickuil MHAEKC HAy4HOTO
mutupoBanus (PMHLY). — URL: https://elibrary.ru/project risc.asp.
— ITouckoBas cucrema Akanemus Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmanmonnas cucrema — Ennnoe okHo foctyna k nHopmannoHHsiM cucremam — URL:
http:window.edu.ru/.
— denepaibHOE TOCYIAPCTBEHHOE OIO/KETHOE yupexaeHue «DenepalbHbIi HHCTHTYT IPO-
MBIIIEHHON COOCTBEHHOCTHY. — Peskum nocryma: https://wwwl.fips.ru/

14



https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
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9 MaTtepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIMHBI

MaTepI/IaJIBHO-TeXHI/I'-IGCKOG obOecricucHue JUCHUIIIIMHBI BKIIIOYACT!:

Twun u Ha3BaHHE AyIUTOpUHN

OcHarnieHue ayJIuTOpuu

VYyeOHas ayquTopus ais
NPOBECHHUS 3aHATHI
JIEKIIUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CIyKalue 11 IpeacTaB-
JeHus yaeOHoM nHbopMaIuu O0JIBINON ayAUTOPUHU: MYJIbTH-
MEMIHBIE CPECTBA XPAHCHHUS, TIEPEIa4y U TIPEICTABICHUS
yaeOHoi napopmaruu. Crnieruanu3upoBaHHas MeOeIb

VYuebHas ayauTopus 1Jis
MIPOBEICHUS 1AOOPATOPHBIX
3aHATHN

Kommnerorepaas texuuka ¢ makerom MS Office, ¢ moakimoue-
HUEM K ceTH «/HTepHET» U C TOCTYIIOM B AJICKTPOHHYIO UH-
(dhopMaImoOHHO-00pa30BaTEIbHYIO CPETY YHUBEPCUTETA.
Criermanu3upoBaHHas MeOelb

YyeOHast ayuTopus ais
TPYIIIOBBIX U UHIUBU]TY-
albHBIX KOHCYJIBTALIMM, Te-
KYILIEr0 KOHTPOJIS U MPOo-
MEXYTOYHOM aTTecTalu

Kommnerorepraas texuuka ¢ makerom MS Office, ¢ moakimoue-
HUEM K ceTH «HTepHET» U C TOCTYIIOM B AJICKTPOHHYIO WH-
(dbopManOHHO-00pa30BATEIBHYIO CPElY YHHBEPCHUTETA.
Crneunanu3upoBaHHas MeOelb

ITomenienue 1715t caMocTo-
ATEIbHOU paboThI

Kommnerotepraas texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B 3JICKTPOHHYIO WH-
(hopmMarmoHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
Crnernuanu3upoBaHHasi MeOCIb

[Tomemenne st XpaHEHUS
U NpOPUIAKTHUECKOTO 00-
CITY’)KUBAHUS y4eOHOro
o0opyoBaHUs

Crienmanu3upoBaHHas MeOeb.
HHCcTpyMeHT 1Sl TpOQUIaKTUKH JTJAOOPaTOPHBIX YCTAHOBOK
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