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1. QEJIIT OCBOEHMA JUCHHUILIIHBI

e ocroeHHA THCINOUDIMHBI «MaremaTHuecKoe MOJIEITHPOBAHHE TEXHOIOTHUYECKIX
TIpOLIECCOBRY SBILIIOTCA:
— o0yueHHe METOJOJIOTHH Pa3paldOTKH MaTeMAaTHYeCKHX MOMeNeH MiId  PeIIeHHs
HCCITeTORATENBCKHX 3a/1ad, CBSI3aHHEIX ¢ pa3padoTKOit HHHOBAIIHOHHBIX TEXHOIOTHIT,
= obyueHIe OCHORAM PazpaboTKH aNTrOPHTMOR IS PEeaTH3 I MAaTeMATHUECKHX MojeNeit
TIPH pellIeHHH HCCTleL0BaTeIbCKIX 3aad;
= H3yYeHHEe BO3MOXKHOCTEH COBpPEeMEHHBIX PAaCUYETHBIX KOMIUIEKCOR [JIsI MOMETHPOBAHHI H
HcemeJoBaHHs (PHIHUECKHX ITPOIIECCOR, TIPOTEKAIOIIHX B CJIOKHEBIX TEXHOJIOTHUECKHX CHCTeMAax,
— (bopMIpORaHIEe HABBIKOB HCIIOIB30BAHMSI COBPEMEHHBIX PaCUETHBIX KOMILIEKCOB JIJIA
pearn3al[HH MaTeMaTHYeCKHX MojelleH IpH pellleHHH HCCIIeq0BaTeILCKHX 3a4ay, CRI3aHHBIX C
Pa3paboTKOI HHHOBAIHOHHBIX TEXHOIOTHIT,
— BOCITHTAHHE OTBETCTEEHHOCTH 3a IPOAYKT CBOHX Pa3paboToK.

2. MECTO JUCHUILIMHBI B CTPYKTVPE OCHOBHOI1 IMTPO®PECCHUOHAJLHOI
OBPA3OBATEJILHOI ITPOT'PAMMEI BBICIIIET O OEPA30BAHIS (OIIOIT BO)

Hucipmomia  «MaTemaTtiueckoe  MOJAETHpPOBAHHE  TEXHOIOTHYECKHX  IIPOLIECCOBY
H3yyaeTcd Ha 2-0M TOXYy MOATOTOBKHM TI0 HamparieHHro 15.06.01 «MarnmHHOCTpoeHHe»
HATIPABJIEHHOCTH (MPoQIIsi) TOATOTORKH «TeXHOIOTHS H OO0OpYIOBAaHHE MeXaHH4YecKof M
(pH3HKO-TeXHIUECKOH 00paboTKI» H OTHOCHTCS K THCI[HIDIHHAM II0 BRIOOPY BapHATHBHOM YacTH
(B1.B. JIB.1.1).

JucipmoniHa 0Oa3sMpyeTcss Ha 3HAHMAX, IIONYYEHHBIX B pe3yibTaTe OCBOEHHA
o0pazoRaTellbHOM TIPOrpaMMEI  BBICHIETO OOpA3OBAHHSA BTOPOro YPOBHS (MArHcTparypa,
crierarmreT). OOyuaromuiicss JOJKEH HMeTh 0a30BBIE 3HAHMA  MaTeMATHUYECKHX,
€CTeCTBEHHOHAYYHBIX [JHCIHIUIHH, yMeTh IIPHMEHATh MeTOABLl MaTeMaTHYeCKOro aHallH3a,
TEOPEeTHUECKOI0 MOJEMHPOBAHHA M SKCIEPHMEHTAIEHOIO HCCIIEOBAHHA COBPEMEHHBIX
TeXHOJIOTHYeCKHX IIPOL[ECCOR H TEXHOIOTHYEeCKHX CHCTEM.

Hucipoomma «MatemaTHueckoe MOJEITHPOBaHHe TEXHOIOIHYECKHX TIPOIIECCOR » SBIIIETCS
YyacThl0 OJOKAa MHCIHITIHH TIOCBSAINEHHBIX MAaTEMATHYECKOMY MOIETHPOBAHHIO ITPOIECCOB,
CPe[CTR TEXHOJIOTHYECKHX CHCTEM MAIIHHOCTPOHTENLHBIX IIPOM3BOACTB C HCIIOIL30BaHHEM
COBPeMeHHBIX MeTO/IOB IPOB eleHHsT HayUHEIX HCCIleT0BaHHI.

3. KOMIIETEHIIIH OBVYAIOIIETOCS], ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHUSI JNCITUILIIHBI (MOIYJIS)

B pesymeTaTe OCBOEHHs IIPOrpaMMBI ACIHPAHTYPHI V BBIOTYCKHHKA JIOJDKHBEL OBITH
c(hOpMHpPOBAHEIL:

— YHUBepCAJIbHBIE KOMIIETEHIIMU, He 3aBHCIIIHE OT KOHKPETHOTO HAITPABJIEHIT
TIOATOT OBKIL

— o6uienpodeccuoHaIbHbIE KOMITETEHIINU, OTIPE]] eTITeMBIe HAITPABIIEHHEM ITOJITOTOBKH,

— mnpodeccHoHATbHbIE KOMIIETEHI[MH, OIIpeNleieMble HAITPABIIEHHOCTBIO (TIpOdrIen)
MPOrpaMMEI aCITHPAHTYPHI B paMKaX HAIpaBJIEHHST ITOATOTOBKH (Jlallee — HAIPaBJIEHHOCTH
ITPOTPAMMEL).

[Ipu pa3paboTke MpOrpaMMEBI aCITMPAHTYPEI BCe YHHBEPCATBHBIE H 0OIIerpodecCHOHATBHEIE
KOMITETEHITHH BKITIOYAIOTCSA B HA0Op TpedyeMbIX Pe3yJIbTaTOB OCBOEHFSI ITPOrPaMMEI aCITHPAHTYPHL

[lepeuens 1pOdECCHOHATHHBEIX KOMITETEHIIMIT TIPOrpaMMBI  acCIIHpPAaHTYpPHI  Kademapa
dopMHpPYET CaMOCTOSITETRHO B COOTBETCTBHH C HAIPABIEHHOCTBIO TIPOrpaMMEI M (TUTH)
HOMEHKIATYPOHl HAYUHBIX CITEI[HATBHOCTEH, 110 KOTOPHIM TIPHCYKJIAIOTCS Y4eHble CTEIeHH,
yTBepkgaeMoit MuHHCcTepeTBoM 06pa3oBaHma H HaykH Poccriickoit @emepariim.



B pe3yneTaTte 0CBOEHHST THCIIMIUTHHEL O0YYAIOIIHIICST JOIIKEH IeMOHCTPHPORATE CIIe/YIOIIHE
Pe3yIbTaThl 00y YeHI !

- CITOCOOHOCTE TIPOEKTHPOBATE M OCYIIECTRIIATH KOMIUIEKCHEBIE HCCIIEOBAHHA, B TOM YHCIIe
MeKIHCIIHIUIHHApHbIe, HAa OCHOBe IIeJIOCTHOIO CHCTeMHOI'0 HAay4yHOTO MHPOBO33PEHHSI C
HCITONIB3 0BAHHEM 3HAHHIT B 00I1acTH HeTopuH U ¢rutocodrm Haykn (YK-2):

3HATh. COBPEMEHHEIE METOABl H CpPeICTBa MOJEIHPOBAHHSA (PH3HUECKHX IIPOIIECCOB,
IPOTEKAIOIMHMX B TEXHOJIOTHYeCKHX CHCTeMax, B TOM 4HCIle, HAa Me30- H HaHOYPOBHSIX,
TIO3BOJLIOIIHE KOMIIETEHTHO OIIPe[elIHTh COOTHOIIEHHE YHCIIeHHBIX H SKCIIePHMEHTAIBHBIX
HCCIIe0BaHHI IIPH PELISHHH HCCIIe 0B aTelIbCKIX H IIPAKTHYECKHX 3aadY,

yMeTh: (opMIpOBAaTE ANTOPHTMEI MEXIHCIHIDIHHAPDHBIX UHCISHHBIX HCCITeOBAHMIT
(bIH3HIEeCKHX ITPOLIECCOR HA OCHOBE LIETTOCTHOIO CHCTEMHOTO HAYUHOI'0 MHPOBO33PEHHS,

BIafeTh. COBPeMeHHLIMH HH(POPMAI[HOHHEIMH KOMITIEKCAMH, ITO3BOIDTIONIHX pellarh
COITPSDKEHHEIE 3aJTauH MOJIeTIMPOBAHIS (PH3HUECKHX ITPOIIeCCOB.

- crocobHOCTh  (opMyIIHpoBaTh M pelraTh HETHIIOBEIE 3aJayH MaTeMaTHYecKoro,
(bH3MYecKoro, KOHCTPYKTOPCKOTO, TEXHOIOIHUECKOT0, AIIeKTPOTEeXHHYECKOTo XapakTepa IIpH
MTPOEKTHPOBAHHH, H3TOTORIEHHH H SKCIDTyaTaI[H HoBoit TexuuiH (OIIK-2);

3HATh. COBPEMEHHBIe TEHJICHI[H M HOBEIE PpEINEeHIsI B OOJACTH IIOCTPOSHHA H
MOJIeTTHPOBAHIS MAIHH, TIPHBOAOB, 000PYIOBAHIA TEXHOIOTHYECKHX CHCTEM H TeXHOIIOTHYeCKHX
IIPOLIECCOB MAIMHOCTPOHTEIIFHOIO IIPOH3BOJICTRA,

yMeTE: (OPMYIMPOBATH HETHIIOBEIE 3afaul H pa3padaThBaTh pacueTHEIE CXeMBI IIPH
MPOEKTHPOBAHHH MAIIHH, IIPHBO OB, 000PYZOB AHIS TEXHOIOTHIECKHX CHCTEM H TeXHOIOTHIECKHX
IIPOLIECCOB MAITHHOCTPOHTEIIFHOIO IIPOH3BOICTBA,

BIIafieTh. COBPEMEHHEIMH Cpe[CTBaMH ITPOeKTHPOBAHHSA MAIIMH, IIPHBOLOB, 000Dy OBAHHS
TEeXHOJIOIHYECKHX CHCTeM H TeXHOIIOTHUECKHX ITPOLIeCCOB MAITHHOCTPOHTeIIBHOTO IIPOH3B OJ[CTRA.

- CITOCOOHOCTE CTAaBHTh H peIIaTh HHHOBALIHOHHEIE 3aJauM, CBI3aHHBEIE C pa3paboTKoit
METOIOB H TeXHHYECKHX Cpe[CTB, IIOBBNIAIONIHX 5(QQeKTHBHOCTE SKCIUIyaTalHH M
MPOEKTHPOBAHHA OOBEKTOR MAIMHMHOCTPOMTENFHOH OTpaciH ¢ HCIIONB30BAaHHEM ITIyO0OKHX
(pyHIaMeHTATEHEIX H CITel[HAIBHEIX 3HAHMI, aHATHTHUYECKHX METOJOB M CIIOXHEIX Mojeleil B
ycrnoBmax HeorpegeneHHocTH (I[TK-1);

3HATH. COBPEMEHHBEIE METOABI pPa3paboTKH MaTeMaTHYeCKHX Mojeleil i1 pelleHrs
HHHOBAITHOHHBEIX 3a]ay, CBSI3aHHBIX C pPa3paboTKoH MeTooB M TeXHHUECKHX CpeJCTB,
TTOBBIIATOIIIX 3¢ PeKTHRHOCTE SKCITTyaTalHH H IIPOEKTHPOBAHILT 00OBEKTOR
MAIIHHO CTPOHTEIILHOH 0TPACIIH,

YMETh. OLIEHHTb HOBH3HY H aKIyallbHOCTh IIOCTABIIGHHOH II€JIH, CIIOKHOCTH peIlaeMbIX
HHHOBAITHOHHEIX 3a[a4, CBI3aHHBIX C pa3paboTKoif MeTofoB M TeXHHUECKHX CpeJiCTB,
TTOBBIITAOIIHX 3¢ peKTHRHOCTE SKCIUTyaTalHH H IIPOEKTHPOBAHH 00BLEKTOR
MAIHHO CTPOHTENILHOM 0TPacIIH,

BIIfIeTh. COBPEeMEeHHBIMH HHGOPMAI[HOHHBIMH H TEXHHYeCKHMH CPeCTBaMH PeasTH3alHHI

Hay4YHO-HCCIIe0BaTeNLCKHX HMHHOBAI[MOHHBEIX IIPOEKTOB, CBSI3aHHBIX C  pa3zpaboTkoi
TEeXHONTOTHYECKHX TIPOLIECCOB H  TEXHHUECKHX CpPeICTB, IIOBBOIANONTHX 3(¢deKTHBHOCTE
SKCIUTyaTallHH H IIPOeKTHPOBAHIA 00 eKT 0B MAIIHHOCT POHTEIEHO OTPACITH.



4. CTPYVKTYPA 1
«<MATEMATHYECKOE
ITPOITECCOB»

COJEPKAHIE
MOJIEJIMPOBAHHUE

TUCLHUILINHBEI  (MOAVJLS)
TEXHOJOTMYECKIX

OO0rast TPYI0EMKOCTS THCIIHIUIHHBI COCTABISIET 3 3aueTHBIe eHHMIIBL | 08 yacos.

Brer yuebHoiT paboThI, BKITFOUAsT
CaMOCTOSITEIBHYIO PabOTy aCITHPAHTOB
H TPYIO0EMKOCTE (B yacax)

@ OpMEI TEKYIIero
KOHTPOJII

Ne

Pasznen (Tema)
I HCLIATUTHHEL

[om oOyuerrst

Jlex1mm

[IpakTHuecke

3AHATHA

JIabopaTopHsie
paboTEL

CPA

YCIIEBAEMOCTH,
dopma
TIP OMEXKYTOUHOM
aTTeCTaIfHH

KonrmenryampHas 1
MaTeMaTHUeCcKad
TIOCTAHOBKA 3a7ad
MOJTeITHPOBaHH:
TEXHOJIOIHYECKHX
TIPOIIECCOB.
MaremarHuecKoe
OITHCaHHe
TEXHOIOIHYECKHX
rporieccor. Obmrie
TIOHSITHST
MareMaTHUeCKOI 0
MOJTeITHPOB aHH
TIPOIECCOR.
OOBEKTEL
MOJIEITHPOBAHHA B
MAaITHHOCTPOHTEITh
HOM TIPOH3BOJICTRE.
BeposrtHOCTHO-
CTaTHCTHYECKHE
MOJTEIIH.
JeTepMHHHPOBaHH
BI€ MOJIEH.
IloHaTHE H THITHI
o0paTHEIX 3ajay.
ITpegmer
00paTHBIX 3a1ay.
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Monmemm
VITPaBICHHA
IpOIeCCaMH.
[Iporieccrr cbopa u
perucrpalpsa
JLAHHEIX.
OrmicaTenbHas
CTaTHCTHKA.
Juarpamma
paccesTHHsL.

KomHcriekt
nextii. OTueTsI
TIO TTPAKTHUECKHM
paboram.
CobecenoBaHHe.




I'ncrorpamma.
Amnams GopMEL
THCTOI'PaMMEI H €€
PacIIonoKeHHS
OTHOCHT€ITbHO
TIOJIS1 JTOTTYCKA.
JloxazarenscTBO
THITOTE3EI O 3aKOHe
pacIipeneneHHs
CIIyUaiHOH
BemHuHHEL. OIleHKa
BOCIIPOH3BOTHMOCT
H IIpolecca.
ITonstTHE
HAaJIa)KeHHOIO
TIpoIfecca.
KoutpomsHrie
KapTel. KapTer

KYMYJBITHBHBIX
cymM. narpamma
ITapetro n ABC -
AHAIIH3.

BeposttTHOCTHO -
CcTaTHCTHUYeCKHe
MOJLEIIH
TEXHOIIOTHYECKHX
IIPOLIECCOR:
3a[a4yH, pelIaeMble
C IIOMOIIBIO
BEPOSITHOCTHO-
CTAaTHCTHYECKHX
MO eneit,
IpocTeiiiime
MOJIEIIH,
OCHOBaHHEIE HA
3aKOHaX
pacrpeneneHHsa
CIIyUaiiHEIX
BEITHUHH,
YPaBHEHHs
perpeccHH, MeTOJIbI
OITpefiereHHs

K03 pPHITHEHTOR
YpaBRHEHHs
perpeccHu
(HaMMEHBITTHX
KBaJ[PaToB,
TITaHHPOBAHHS
SKCIIEPHMEHTA,
Mownte-Kapmo,
CTOXAacTHYECKOH

aIoTPOKCHMALIHH)




Ilomsare
TEXHOJIOTHUYECKOTO
perrerwst. Teopus
TIPHHSITHS
OITTHMAJIBHEIX
PeLIeHTii.
ITocTranoBKA 3a1au
TIPHHATHS
OITTHMAJIBHBIX
PpereHii.
[TpumHsTHE
pelIeHHit B
YCIIOBHSIX
OITPEeeIIEHHOCTH.
Knaccrueckit
METOT

MHHHMH3 aI[HH
(MAKCHM3 aLHI)
dyHxamm ogHOM
TIepeMeHHOHH.
Metoxn
PaBHOMEPHOTO
niepebopa. Metox
30JIOTOT0 CEUEHHST.
Metoxn
JIHHeapH3aIfH.
Mertop,
TTOKOOPIHHATHOTO
crrycka. MeTtonbt
pelreHms
MHOTOKPHT €pHAIILH
BIX 3a/au
OITTHMH3AIHH.
Meroj ITOHCKA
ITapeto. Meron
pereHHs
MHOTOKPHT€pHAIBH
BIX 3a/1au
OITTHMI3AI[HH C
HCIIONIEL30B AaHHEM
00 001eHHOT 0
(MHTerpaILHOTIO)
KPHTEpHSI.

ITpyrarie
perrexit B
VCIIOBHSX  PHCKa.
Kpurepnit
0JKH[aeMOT0
3HAUEHHA.
Kpurepmit
Haubolee
BEPOSATHOIO




ucxoga. Kpureprm
TIPEATIOUT eHHA.
[TprmsaTIE
pereHt B
YCIIOBHAX
HEOITIpe/ eJIEHHOCTH
Kpnrepru
Jlarmaca,
Bammppa,baiteca-
Jlammaca,
CoBupmxa, Xojka-
Jlemama.
ABTOMATH3AIRI
TIPHHATH
TEXHOJIOTHYECKHX
peternit. MeTomer
ABTOMATH3aI[HH
TIPHHATHA
TEXHOJIOTHYECKHX
peterii. [Jlonsarne
3KCIIEPTHOH
CHCTEMBI.
Ctpyxrypa
SKCITepTHOH
CHCTEMEIL.
@ YHKITHH
SKCITePTHOH
cHcTeMBL. Momermm
TIpe/ICTaBICHHA
3HAHIMIA B
SKCIIePTHBIX
CHCTEMAax

MopgemipoBanie
VITPABIEHHS
TOUHOCTBIO,
TIPOH3BOIHTETHHOC
TBHIO H
ce0ECTOHMOCTEIO
o0paboTku
neraneii.
AanTHRHEIE
CHCTEMEI
TpeJieTTEHOT0
PETYITHPOBAHHS.
AanTHRHEIE
CHCTEMEI
OITTHMAJILHOLO
VITPABIIEHHS

Jl eTepMIHIP OB aHH
Ble MOJIeTTH
TeXHOTOTHYe CKHX
ITPOIECCOB




MeXaHHYeCKOH
00paboTKH.
MopnemipoBaHiie
TETUIOBOTO
COCTOSHHA
HHCTPYMEHTA H
3arOTOBKH B
Tpollecce pe3aHHs.
MopgemipoBanie
HAaITpsKEHHO-

e opMHpOBAHHOT
O COCTOSHIA
HHCTPYMEHTa H
3arOTOBKH B
Tpolecce pe3aHHsl.
H crroms30BaHIe
KOHEYHO-
3JIEMEHTHOI'O
aHaJI3a IpH
MOJIeTTHPOBaHHH
TEXHOJIOTHYECKHX
TIPOIIeCCOB
MeXaHHUYeCKO
00paboTKH.

JleTepMIMHIp OB aHH
BI€ MOJIEITH
TeXHOIOTHYeCKHX
IIPOLIECCOB CBAPKH.
MopgemipoBanie
TeIUI0BOr0
COCTOSTHHS
3aroTOBKH B
Tporecce CBapKH
TUIARAIIHMCS H
HeTTaBIIHMCS
SIIEKTPOJLAMH.

H crtonmp3oBanme
KOHEYHO-
3JIEMEHTHOTO
aHaJIH3a IIPH
MOJIeTHpPOBaHHH
TeXHOIOTHYeCKHX
TPOILECCOB CBAPKH.
Omnpepnenexse
OCTaT OYHBIX
CBAPOYHBIX
HaIIpsKeHH B
3aroTOBKE H
OLIeHKa HX
BIISTHHS Ha
IPOYHOCTHEIE
XapaKTepHCTHKH




9. | derepMirmipoBaHH | 2 4 8
BI€ MOJIEITH
TEXHOJIOTHYECKHX
TIPOIECCOB
thopMoIr3 MeHEeHHA
3arOTOBKH,
CBSI3aHHOTO C
TDIACTHYE CKHM
nedopMHpoBaHIIEM
H TeUeHHEeM
MaTepHaa.
Hecrroms3oBante
KOHEYHO-
3JIEMEHTHOTO
aHaITH3a ITPH
MOJTEJTHP OB aHHH
TEIUIOBOTO H
HaTTPsIKEHHO-
nedopMHpPOBAHHOT
0 COCTOSTHHS
3aroTOBKH H
HHCTPYMEHTA B
TIpoIIecce
dhopMoIrsMeHeHHS

UTOTO: 2 36 - 72 3auer

B cooteercreHu ¢ THIIOBEIM ITOIOKeHHEM O By3e K BHIaM yueOHO#H pabOThI OTHECEHEI:
TIeKUHH, KOHCYIBTAI[HH, CEeMHHApPEL, IIpaKTHYecKHe 3aHATHA, abopaTopHbIe padoTEHI,
CaMOCTOSITeNIbHEIE Pa0OTHI, HayYHO-HCCIIeOBAT elTbCKasd pPadboTa, IIPaKTHKH.

TemaTuka JeKLIMOHHOTO Kypca.

KonuenryarmbHast H = MaTreMaTHuecKasd — IIOCTAHOBKA — 3aay  MOJEIIHPOBAHFS
TEXHOIIOTHYECKHX ITpoIleccoB. MareMarHdyeckoe OITHCAaHHE TEXHOIOIHYECKHX ITPOLIECCOB.
OOrmme TOHATHSI MaTeMaTHUeCKOI'0 MOJeTHPOBAHHA ITporeccoB. OOBEKTH MOJeITHPOBAHHA B
MAITHHO CTPOHTEITEHOM IIPOM3BOJICTRE. BeposiTHOCTHO-CTaTHCTHYECKHE MOJIeJIH.
HerepmrrriporaHHEle MostemH. [IoHATHe H THITE 00paTHEIX 3agay. [Ipenmer obpaTHEIX 3amay. (4
yaca)

Mogermm ympaBneHms TIpolleccami. IIportecckl cOopa M perHcTpalfia —JaHHBIX.
OmmcarensHas cTaTHCTHKA. J[Marpamma  paccesHus. ['Herorpamma.  AHammz  GopMbl
THCTOT'PaMMEI H €€ PacIioIOJKeHHI OTHOCHTEIIEHO IO IOITyCKa. J[oKa3aTellbcTBO THIIOTE3EI O
3aKOHE paclpefelleHHs cioydaiiHoil BemmurHbel. OIleHKa BOCIIPOHM3BOAHMOCTH ITpOIlEcCa.
IlomATHEe HamakeHHOro IIporecca. KOHTpoIbHBIE KapThl. KapThl KyMYJIITHBHBIX CYMM.
HNuarpamma [Tapero u ABC - anams. (4 uaca)

BeposSTHOCTHO-CTaTHCTHYECKHEe MOJEIH TeXHOIOTHYeCKHX IIPOIlecCOB:  3afauH,
pelraeMele C ITOMOINBEO BEPOATHOCTHO-CTAaTHCTHYECKHX Mofeneif, IIpocTefillle MOJAEINH,
OCHOBaHHBIE Ha 3aKOHAX PaCIIPeNlelIeHHA CIIy4aiHbIX BEITHMYHH, YPABHEHHA PETPECCHH, METONBI
ompepeneHHs K03(p(HIHEHTOR YpaRHeHHs perpeccHH (HaHMEHBIITHX KBa[paToOB, TUIAHHPOBAHHS
sKcIrepHMeHTa, MoHTe-Kapio, croxacTHuecKoit armpokcHMariim). (4 uaca)

IloHATHE TEXHOIOTHYECKOTO pENIeHHs. |e0pHA IPHHATHA OITHMAIBHBIX PEIIeHHI .
IlocraHoBKa 3amauy IIPHHATHA ONTHMAIBHBIX pelieHHi. [IpuraTHe pelleHMii B YCIIOBHAX
omnpenenéHHocTH. Kiaccrueckiii MeTox MHHHMIBAIMH (MaKCHMIBAIMH) (YHKIIMH OFHOI
nepemenHoft. Meton paBHOMepHOro Tiepebopa. Merox 3omoToro ceueHms. Meton
mHHeapH3alHH. MeTox ITOKOOPIHHATHOTO cITycka. MeTonbl peleHHs MHOIOKPHTePHAIbHBIX



3agau orrrenrzari. Meron moncka [lapero. Mertop pelrneHiss MHOTOKPHTEPHATHHBIX 3aau
OITTHMH3AIHH ¢ HCIIOIh30BaHHeEM 0000IIeHHOr0 (MHTErPATLHOT0) KPHTEPH. (4 uaca)

[IpHHsATHE pelleHHiT B YCITOBMAX pHcKa. Kpurepmit oxrmaeMmoro 3HaueHws. KpHTeprit
HaHbOoIIee BepOSITHOTO Hexona. KpHTepHH IpeITouTeHHA.

[IprHsATHE pelreHIii B yCIOBHAX Heollpef erleHHocTH. Kpurepru Jlarmmaca, Bamsa,

Baiteca-Jlarmmaca, Capupixa, Xomxka-Jlemana.

ABTOMATH3AI[MS TIPHHSATHSA TEXHOJIOTHUECKHX pelleHii. MeToIsl  aBTOMATH3AI[HH
TIPHHATHS TEXHOIOTHUECKHX pernenuii. [ToHsaTHe sKcnepTHoit cHereMbl. CTPYKTYpa 5KCIepTHOI
cucrembl. OYHKIHMH 5KCIIEPTHOI cHcTeMbI. MopemnH IpefcTaBIIeHHT 3HAHMIT B SKCIIEPTHBIX
cucreMax. (4 uaca)

Mo enpoBaHie YIIpaBIeHHS TOUYHOCTBLIO, ITPOM3BOMHTELHOCTEI0 M ce0eCTOMMOCTBIO
obpaboTku geraneil. AJaNTHBHBIE CHCTEMBI IIPENETLHOIO PETYTHPOBAHMA. AJaNTHBHEIE
CHCTEMBI OTITHMAIBHOTO YITpaBieHus. (4 uaca)

JleTepMHHHPOBaHHBIE MOJETH TEXHOJIOTHYECKHX ITPOI[ECCOB MeXaHHYeCKOH 0O0paboTKi
MoempoBaHie TEIUIOBOIO COCTOSHMS HMHCTPYMEHTa M 3arOTOBKH B IIPOIIECCE PE3AHIL.
MopempoBaHie HANPSKEHHO-Te(OPMHUPOBAHHOTO COCTOSHHS HHCTPYMEHTAa M 3aroTOBKH B
nporecce pezaHHsA. lcIonp30BaHMe KOHEUHO-3JIEMEHTHOTO AHAM3a IIPH MO EIHPORaHI
TEXHOJIOTHYEeCKHX ITPOIECCOB MeXaHHUecKoit 00paboTkH. (4 uaca)

JleTepMMHIMPOBAaHHEIE MOJIETH TEXHOJIOTMYECKHX ITPOIECCOB CBApKH. MopenHpoBaHHe
TEIUTOBOTO COCTOSTHHSI 3aroTOBKH B TIPOIECCe CBApKH IUIABSAIIMMCS M HETUIABSIIHMCS
sneKTpojaMu. llcronmp3oBaHHe KOHEYHO-3JIEMEHTHOI'O  aHallM3a IIPH  MOJEIHpPOBAHIII
TEXHOJIOTHYECKHX TIPOIleccOB cBapkH. OmpefieneHHe OCTATOYHBIX CBAPOUHBIX HANPSKEHHI B
3ar0TOBKE H OI[€HKA MX BIIFSTHHS Ha ITPOYHOCTHEIE XapaKTePHCTHKH. (4 uaca).

JleTepMHHHPOBaHHEIE MOJETH  TEXHOJIOTHUECKHX  IIPOIECCOB  (hOPMOM3IMEHEHHS
3arOTOBKH, CBA38HHOTO C IUIACTHYECKHM  AedOpPMHPOBAHHEM M TeUeHHeM MaTepHala.
Hcronb3oBaHiHe KOHEUHO-3JIEMEHTHOTO aHATH3a TIPH MOJEIHPOBAHHH TEIUIOBOIO H
HATIPSKEHHO-Te(OPMHPOBAHHOTO ~ COCTOSIHHSI 3arOTOBKH M HHCTPYMEHTa B IIpoIlecce
(dopmorrzmenenys. (4 yaca).

5. OBPA3BOBATEJIBHBIE TEXHOJIOI' TN

OpHeHTaIisI Ha TaKTHUYECKHEe 00pa3zoBaTellbHbIe TEXHOIIOTHH, SIBIITIOIIHeCS KOHKPETHRIM
criocoboM  TOCTIDKEHHS Iiemeit o00pa3oBaHMA B paMKax HaMeueHHO# crpaTermueckof
TEeXHONIOTHH. IIpH uTeHHMH IeKIMil HCIIONB3yeTcs MeTON IIPOOIIEMHOIO M3JIOKEHHS C
HCITOJTF30BAHHEM  HMHTEPAaKTHBHOI  (OPMBI  TIDOBENEHHA 3aHATHA. [IpH  TIPOBEIEHHH
TabopaTopHEIX paboT HCIIONIBL3YIOTCS TTOHCKOBBII H HCCIIENOBATETLCKHUIT MET OB, B TOM UHCIIE,
case study.

Hrmxe mnpmBopmMICa oOImicaHHe O00pa3oBaTelIEHEIX TEXHOJIOTHIL, 0O0eCIIeYHBAarOIIHX
JTOCTIDKEHHE TUIAHHPYEMBIX PE3YIILTATOB OCBOEHHS JHCIHIDIHHEI CrermdHka coueTaHms
MeTOIOB M (hOPM OpraHM3aIHH 00 yUeHHsI OTpakaercsa B MaTpuile (cM. Tadm). [TepeueHs METO0B
o0yueHHsa 1 opM OPTaHH3AITHH 00 yUeHHS MOKET OBITE PACIITHPEH.

Mertos!l 1 popmel opraumzaniH ooyueHHs (O 00)

OO JlaGopaTopHIe
JleKkIH CPC

MeTtonrl paborst
IT-MmeTOEI
Pa6oTa B KoMaH[e + +
Case study +
Hrpa
MeToEI TTPOGIIEMHOTO 00 YUEHTISI. +
OOyueHHe Ha OCHOBE OITLITA + +
OrnepeXxarolras caMoCTOsATeIbHasI paboTa +




[IpoexTHBIT MeTOR,

IToHCKOBREIIT METO, + +
HccnegoraTensCKIii MeTO £ +
Jpyrue MeTonb

6. OHEHOYHLIE CPEJACTBA AJIS1 TEKYIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
I[TIPOMEKXYTOYHOMH ATTECTALIHH ITO HTOT'AM OCBOEHUSA JUCIIUILJINHBI
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON PABOTHI
ACIIMPAHTOB

Bomnpocsl k 3auery

Ompepenenne MojenH. CBoiicTBa MoJeleii.

[lem w® 3agaur MonernwpoBaHusa. [loHsaTHe 00 HMepapXHH MaTeMaTHYeCKOTO

MOJETHPOBAHHS. SHAUEHHE TPHATE MO/ eNb-aATOPHTM-TIPOTPaMMAay.

3. AnropurMirzaipii MaTeMaTHYECKIHX Mojeneit. Crioco6uI IpeoOpa3 opaHHA
MaTeMaTHUeCKHX Mojesieif K alrOpHTMHYECKOMY BHAY. MeToIBI pereH s.

4. OcCHOBHBIE STaIbl MAaTeMATHUECKOTO MO ETHpPORAHHSI. OCoOEHHOCTH STArloB, 3ajaud H
CBS3Bb MeJKTY HHMH.

5. OcHOBHBIE METO/HI peaH3alii Mo eneii. Jl[ocTOMHCTBA H HE[[OCTaTKH.

6. CpoficTBa MaTeMaTHUecKHX Mojieneii. [IoHATHe «IIpeacKa3aTeIbHOCTHY MoJeneii.

7. Kmaccudmxarmss wopeneli B 3aBHCHMOCTH OT ITapaMeTpPoB M ITepeMeHHEIX
MOJeTHpPoBaHHI. MaTepHansHOe MOIEITHPOBaHHE.

8. Knaccudukainit Mmojeneii B 3aBHCHMOCTH OT LieJIeii MO eTHPOBAHHS.

9. KorHuTHBHAS H cojlep KaTelTbHAd MOJIEIIH.

10. KonrenrryanmpHast Mofiellb. MeTon xapakTepucTHK. CBOHCTBA JIHHIIH CKOITLKEHHS.

11. [ToHsaTHe MaTeMaTHUECKO MOJ[eITH. Y HHBepcaTbHOCTh. B3arMoCBsI3b Mo erneit.

12. Knaccngukarpst MareMaTHUeCKHX MoOIeIeii B 3aBHCHMOCTH OT CIOJKHOCTH, H
mapaMeTpoB MOJIEIIH.

13. Kimaccuguxarmpst MaTeMaTHUeCKHX Mojerieff B 3aBHCHMOCTH OT Iiefleff MOJIeTHpORaHHS.
Cpoficrea MareMaTHuecKHx Mogeneii. [lomora.

14. KnaccugHKkargsd MaTeMaTHUeCKHX MoJieleii B 3aBHCHMOCTH OT METOIOB pPeaH3alfiH.
[ToHsTHE 0 METOIe XapaKTePHCTHK.

15. Ilonarne o MmaTeMaTHYecKoff ITOCTAHOBKE 39 aUH MaTeMaTHYeCKOI'0 MOJeITHP OBAHHS.

16. Beibop 1 060CcHORAHIE MeTOA PEIIEHHS 3aTaUH MOJTETTH] OB AHH.

17. Bugel MaTeMaTHUeCcKHX Mopeneif. CTpyKTypHBbIe H (DYHKIMOHAIBHBEIE MATeMaTHUeCKHE
MOJIEITH.

18. MonemipoBaHHe Irpolfecca TeIUIoNepe] auH IMPH KOHBEKTHBHOM TeIUI000MeHe.

19. MoxermipoBaHHe TIPoIfecca TEIUIONEPE AUH ITPH TeIDI000MeHe H3TyYeHHEM.

20. Ucriomp30BaHne BHYTPEHHHX HCTOYHHKOB TEIUIOTHI TIPH MOJETHPOBAHHH IIpoliecca
TeTUIoTIe Pejaur.

21. IuddepeHimansHoe  ypaBHeHHe  TeIUIONPOBOIHOCTH. ['pannuHble  yCIIOBHSA
TEeIUI000MeHa.

22. 3axoH ®ypke, 1aTh oNnpeneaeHHe K03 hQGHIHEHTY TETUIONPOBOTHOCTH, TEMITEPATYPHOMY
TIOJIE0, TEMITEpaTyPHOMY TPalHEHTY.

23. BapnaipioHHas ITOCTaHOBKA 3aJauH TeIUIOIIPOBOJHOCTH H ee UMCIeHHAs pea3arlis
METOL0M KOHEUHEBIX SIIEMEHTOR.

24, Bo3MokHBIe pacueTHbIe CXeMBI MOJEITHPOBAHHA KOHTAKTHOTO B3aHMOeHCTBHA Tl IIPH
TepMOMeX aHHYe CKOM Harp yKEeHHH.

25. [ToHATHe U TTOCTAaHOBKA KpaeRoii 3aauH B MeXaHHKe TBEePAOro AedopMHpPYeMOoro Tena

[ =



26.

27
28.
29,

30

BapnaroHHas 1ocTaHOBKa 3afaud TEOPHH YIIPYTOCTH H ee YHCIeHHasd peal3alfisl
METO0M KOHEUHBIX 3JIEMEHTOB.

KoHeuHo-371€MEHTHAsI cXeMa PeIleHHs 3alaul TePMOYIIPYTOCTH

KiHeMmarHyeckHe rpaHHUHbIe YCIIOBHA H HX BIIHAHHE HA TOUHOCTH PE3YIILTATOB.

Mopens yrpyroruracTHyeckoro geopMHpOBaHHs, 00IaCTH ITPHMEHeHHA.

.I[ecbopmamm}maﬂ TEOpHA ILUIACTHYHOCTH, obmacte ee IIPHMEHECHHA, pealli3allHd B

PaMKaX KOHEUHO-3JIEMEHTHOI'O ITPOYHOCTHOI'O aHaIlI3a.

. TEDPI{F[ TEUCHIA, obIacTe ee TIPHMEHEHHA, PpeallM3alid B paMKaxX KOHEUHO-3JIEMEHTHOT'O

IIPOYHOCTHOI'O aHalll3a.

. 3aKOHBI VITPOUHCHHA ITPH MO EIIHPOBaHHH ITPOIECCOR ITIACTHYECKOTO I[e('lJDPMHpOBaI-H{H

MaTEpHaJIOB.

. YcroBusg  Hauana TeKyueCTH IIpH MOJEIIHPOBAHHI ITPOI[ECCOB  TUIACTHYECKOI'O

IeOpMHPOBAHHA MaT€ePHAIIOB.

. CxeMaTH3aIMs 71 OITHCAHHS TUIACTHYECKHX TeueHHit mpodeccopa ['yvua I" 4.

. OrmicaHrie IBHOKeHMS e opMIPYeMoit CIUTONIHOMH cpesl MeToIoM Jitlepa.

. Ormicanie ABIKeHHS TehOpMHpyeMoii CIUIONTHOMH cpeftl MeTog oM Jlarpama.
. Ormicanre pBrKeHHA gedopMHpyeMoit CIUIOIIHOI cpeql MeTogoM Jitepa - Jlarpamxka.
. Kputepnu pazpymeHs 71 BA3KHX MaTePHAIOB.

. Kputepru pazpymieHus 111 XPyTIKHX MaTEPHATIORB .

. Asropuru penrermt MKDS mportieccor hopMOMIMEHEHHS 1 pa3pyIIeHHS.

. MogemmpopaHre ITpoIeccor Ie(opMHPOBAHHI THITEP YIIPYTHX MaTepPHATIOB.

. 3a1aumn IIPAMOTo MOl eTHPOBaHHS. [I0HATHe, THITHI H ITpeMeT 00paTHBIX 3amad
. 3agaum, pelraeMele C IIOMOINBIO BEPOSITHOCTHO-CTaTHCTHUECKHX Moflerteit

. Ilpocrefitmie Mofem, OCHOBAHHEIE HA 3aKOHAX paclIpefielleHHs clTy4yaiiHbIX Be-
. JIMYHH

. YparHeHHs perpeccHi. MeTops! orperereHHs ko3 hGHIMEHTOB YPaBHEHHS PeT-
. peccHH

. ITpotiecce1 cbopa u perucrpars JaHHeX. OMmHcaTeTbHAast CTaTHCTHEKA

. Jnarpayma paccesrizi. MeToanka NocTpoeHHs H aHaIl3a

. 'mcrorpamma. MeTo/iHKa MTOCTPOEHHA H aHAJIH3 A

. AHam3 GopMBI THCTOTPAMMEI H €€ PACITONIOKeHHS OTHOCHTEILHO TI0TIS 10~

. TIycKa

. JJoKa3aTenbCTBO THITOTE3EI O 3aKOHe PACIIP el eJIeHI CIIYYaiiHOoH BelIHIHEI

. O11eHKa BOCITPOM3BOAHMOCTH IIpoliecca

. IlloHATHE HaNma)keHHOTO Ipoliecca. KOHTPOIBLHEIE KAPTEL

. KapTeI KyMyIITHBHEIX CyMM

. Auarpavma ITapeto 1 ABC-anamis3

. IlocTaHOBKA 3a7a4 IMPHHATHA ONTHMAIBHBIX PeIIeHHI

. IIpHHsITHE peleHMit B YCIIOBHSIX OIpeelléHHOCTH.

. Kimacerueckmit MeTo MITHIIMITAITHH (MAKCHMI3AIMH) (GYHKIHH OTHOM TTepe -

. MEHHOH

. MeTon papHOMepHOTO TTepebopa

. Metop 30110TOrO CEUEHHS

. MeTop miHeapIr3argm

. MeTon MoKoOpAHHATHOTO CITyCKa

. MeTonsI pelreH st MHOTOKPHTE€PHAIBHBIX 3a1a4 OITTHMH3ALIHH

. Metop moncka [Tapero

. MeTop pelteHHaI MHOTOKPHTEPHATILHEIX 3a/1au OIITHMIT3al[HH C HCIIOIB30BaHH -
. €M 0000IIeHHOT0 (HHTETPATEHOT0) KPHTEPHS

. IIpHHATHE pelleHHiT B YCIIOBHAX PHCKA

. KpurepHii oxmmaeMoro 3HaYeHHS

. Kpurepuu npenmoureHHs



73. lIpuHATHe pellleHHil B YCIIOBHSIX HeOIIpes] elIeHHOCTH

74. MeTonpl aBTOMATH3AI[HH IPHHATHA TEXHOIOTHYSCKHX peleHHit. THxeHepHa
75. 3HaHMI

76. [loHsTHe, CTPYKTYpa H (PYHKIIHH SKCIIEPTHOI CHCTEMBI

77. Mop e mpeqicTaBIeHHs 3HAHHIL B SKCIIEPTHOI CHCTeMe

78. MopnemporaHre cBs3€ii TPOH3BOIHTEIIEHOCTH H TOUHOCTH OIIepal[Hii MeTan-
79. 1000paboTKH ¢ H3MEHEHHEM BXOTHBIX ITaApaMeTPOR

80. MogemiporaHie YIIPARIIEHHS TIPOH3BOAHTEIFHOCTEIO, ce0eCTONMOCTEIO H
81. TouHOCTEIO 00paboTkH Aeramneit Ha cTaHkax ¢ UIIY

82. AnanTHBHEIE CHCTEMBI ITPEIeIbLHOI0 PEryTHPOBaHHA

83. AnanTHBHEIE CHCTEMBI OIITHMAIILHOTO VIIPaBIIeHHS

Buas1 u popmebl caMocTOATENBHOI paboThI

CamocroarenbHass paboTa BKIOYaeT TEKYIIYI0O H  TBOPUYECKYHO IIPOOJIEMHO-
OPHEHTHPOBAHHYIO CaMOCTOSTENBHYI0 padoTty (TCP).

Texymas CPC wHarparneHa Ha VIIyOjdeHHe M 3aKpeIUIeHMe 3HAHUIL, pa3BHUTHE
MPaKTHYeCKHX YMEHHI H BKIIFOYAeT B ce0:

*  paboTy C NEKIMOHHBKIM MATEPHAIOM, ITOHCK H 0030p JHTEepPaTyphl H 3JIEKTPOHHEBIX

HCTOUHMKOBR MH(POPMAIIHH 110 HHAHBHIYATLHO 3a/IaHHoiT IIpobieMe Kypca,

*  BREIIOTHEHHe JIOMAIITHETO 3aTa s,

*  OIepeXKaroIyl0 CAMOCTOSTENRHYIO PadoTy,

*  H3YUYEHHE TeM, BEIHECEHHBIX Ha CAMOCT OSTEIBFHYIO TIPOPaboTKYy.

TBopueckast camocTosTellbHAsE paboTa HAIpaRlIeHA HA Pa3BUTHE HHTEINIEKTYATBHBIX
yMeHHII, KOMIUIEKCA VHHBEpCAITLHBIX (OOIMEKyNIBTYPHEIX) KOMIIETEHIHIT, IIOBLIIIEHHE
TBOPYECKOI'O IIOTEHIIHAIA 00 yuarormxcs. JT1a paboTa BKIoUaeT B ceds:

*  TIOHCK, aHAIH3, CTPYKTYPHPOBAHHE H ITPE3EHTAIHIO HH(POPMAIHEH,

*  HcCIeNoBaTellbcKyIo paboTy M yyacTHe B HAYUHBIX CTYIeHUYeCKHX KOH(epeHINIX,

CEeMHHAapaxX M OJIMMITHALAX,

*  aHAJIM3 HAYYHBIX ITYOJIMKAIIHIT ITO 3apaHee OTIpelelIeHHOH ITperoiapaTeIeM TeMe.

Codepacaniie camocmoanensHoii padonst no OUCHLIVIUHE:

[lepeueHs HAYUHBIX ITPOOIIEM M HATIPABIEHHIT HAYUHBIX HCCIIe OBAHHIA:

e Mogemporarnme Qpu3nkH HOPMHPOBAHHS HAHOCTPYKTYP

MogemiporaHHe yIapHBIX IIPOIIECCOB B TEXHOIOTHUECKHX OIEPaIHsIX.

MopemipopaHie TIPOIECCOB ITPOHMKAHMS eOPMHPYEMEIX Tel B pa3IHUHEIe CPelBl B

TEXHOIOTHYECKHX OITePALHAX.

e Mogemipoparrie OonbIIMX TiepeMelneHnii H gedopMaindit B  TeXHOIOTHYECKHX
oTIepaIfsIX.
Templ, ev1HOCLMBIE HA CAMOCINOSAMENbHYIO HPOPAOOMIKY:
e MojemHporaHHe ITPOIecCOB MeXaHHueckoit 00padoTin 8 CAE - Komrurekcax.
¢ Mogemiporanne TiporieccoB (hopMOM3IMEHEHHS 3aTOTOBKH TIPH 00padoTKe MAaTepHalIoB
mapiaerrieM B CAE - xoMImIekcax.
e PemeHrie MHOTOKPHTEePHAIIBHBIX 33]]a4 ONTHMI3AI[HH B KOMIUIEKCaX MareMaTH4ecKOIo

MO ETHPOB aHHS.

Koumpons camocmoamensvuoti pabontvi:

OlleHKa pe3yIBTaTOB CAMOCTOSTENIBHOH padOTEI OpraHm3yeTcs KaK €IHHCTBO IBYX (opM:
CaMOKOHTPOTbF M KOHTPOIIb CO CTOPOHBI IperiofaBareneil. IlocmemHmii ocyImecTBIsieTcs ITyTeM
2QIMHTEl  HHAHBHAVAIILHOIO JOMAIIHero 3aJaHHs, a Takke OTYETOB II0 TBOpYecKoit
CaMOCTOSTETLHOI paboTe.



7. VUEBHO-METOJHMYECKOE H HHPOPMAIIMOHHOE OLECIIEYHEHHE

JUCITUITJINHBI (MOJVJIA)
a) ocHoeHas mimepamypd (371eKmpoHHo-6ubmiomeyras cucmema Bal'y):
1. Bemor II.C. MartemarHueckoe MOJEIHPOBAaHHEe TEXHOIOTHYECKHX IIPOL[ECCOB
[OmexrpoHHEBIT pecypc|: yueOHoe mocobme (koHcrekT Jekumif)/ Bemor IT.C.— OmeKTpoH.
TEKCTOBEIE JaHHEIE.— FEropreBck: ETopheBCcKIii TeXHOTOTHMYECKHIT HMHCTHTYT ((hIUIHa)

MocKkoBCKOIro TOCYAapCTBeHHOI0 TeXHOoIorHyeckoro yuuBepeurera « CTAHKIWH», 2016.— 121
¢.— Pesxam gocryma: http://www.iprbookshop.1u/43395.— S5BC «IPRbooks», o mapormo

2 3aBpsioB B.A. MaremaTHueckiie OCHOBBI YIIPABIIEHHA TE€XHOIOTHYECKHMH ITPOIIeCCaMH
[OnexTpoHHEIT pecypc|: KoHcrekT mekimit/ 3aBbsmioB B.A., Bemmuxwma B.A.— 3nexTpoH.
TeKCTOBEIe JaHHble.— M.: MocKoBCKII rocyTapCTBEHHEII CTPOUTeNRHEIT yHHBepenTeT, Aft [Ti
Op Menna, 35C ACB, 2015.— 116 c.— Pesxam goctymna: http://www.iprbookshop.ru/38471 . —
3BC «IPRbooks», o mapoio

3. ApepueHkoR B.M. ARTOMATH3AI[HMA ITPOEKTHPOBAHMA TEXHOJIOTHYECKHX ITPOIIECCOR
[OmexTpoHHEIi pecypc]: yuebHoe TocobHe 1 By3oB/ ABepuenkor B.M., Kazaxor IO.M.—
OTNeKTPOH. TEeKCTOBBIE [aHHBIe.— DpsHCK: DpsaHCKIII rocygapcTBeHHBIT —TeXHHYECKHI

yumBepcurer, 2012.— 228 ¢.— Pexam mocrtyma: http:/www.iprbookshop.1mu/6990.— 3BC
«IPRbooks», 1o mmapomo

4. [Opuyk, C.JIO. KomimsroTepHOe MOJemIpoBaHIie HAHOTEXHOIOTHI, HAaHOMATepPHATIOB H
HAHOCTPYKTYp. MaTeMaTHyecKoe MofenHpoBaHHe (oToMHTOrpagHIECKIX IIPOLEcCcOB H

TIPOIIECCOB 3TIEKTPOHHON THTOTpa(MH TIPH CO3MAHHH CYOMHKPOHHBIX CTPYKTYDP H CTPYKTYP C
HAHOMETPOBREIMH pa3sMepami. Kypc nmexipii [OmeKTpoHHBIT pecypc|: yueOHoe Imocobme. —

OnexkrpoH. pmaH. — M. MHCHC, 2013. — 45 e — Pexmm pgocryma:
http://e.lanbook.com/books/element.php?pll id=47470.

3 Ocramxor B.H. IIpakTHKyM I10 pellleHHI0 HHKEHepHBIX 3a/lad MaTeMaTHUeCKHMH
MeTomami: yueOHoe mocobme (MaremaTHueckoe wmopermmporanre)) BITHOM, JlabopaTtopms
3HAHHIA, 2013. - ISBN 978-5-9963-2114-8. — Pexam JOCTyIIa:
http://www.studentlibrary.ru/book/ISBN9785996321 148 .html.

6. Marematiyeckoe MOJETHPOBaHIe JIHHAMHUYECKOil IIPOUHOCTH KOHCTPYKIIMOHHBIX
MaTepHaIoB [OeKTpoHHELT pecypc]: YuedHoe mocodme / Bermor H.H., Komanmra J[.I"., IOros
H.T. - M. H3zmaTenrscTBO ACB, 2013. -

http://www.studentlibrary.ru/book/ISBN9785930939811.html.

6) OonosiHUMeNbHAL TUmepantypa (31eKmpoHHo-oubmiomeyras cucmema Bal'y):

1, Hyxanor, A. B. IMuTaigionHoe MoJeTHPOBAHHE CIOKHBIX CHCTeM: Kypc Jekinit / A.B.
Hyxanor, O.H. Mengpexnera, Bragrm. roc. yH-T. — Bragmvoip: H3ap-eo Bragrm. roc. yH-Ta, 2010.
— 107 C. ISBN 978-5-9984-0037-7. Pesxam TOCTYIIA: http:
/le.lib.vlsu.ru:80/handle/123456789/1855.

2. Mopemporanrie u Bmyamaimsa cpegcreamu MATLAB  ¢imuke HaHOCTPYKTYP
[Omexrponmeni  pecype] /  Mamrommmm KB, - M.:  Texuocdepa, 2011.
http://www.studentlibrary.ru/book/ISBN9785948362861 .html.

3. MopemipopaHie M OINTHMIM3AIMA TIOMHMEPHBIX MaTepHANIoR [DIeKTpoHHELT pecypc] /

Jymreitxrm A, - M.: KomnocC, 2009. - (YueOHHKHM 1 yued. TTOCOOMS IS CTYLEHTOR BBICIIL.
yue0. 3aBemenriit). - http:/www.studentlibrary.ru/book/ISBN9785953207461.html.

4, Ocurio, 10.B. KoMrproTepHOe MOAETHPOBAHHE HAHOTEXHOIJIOTHIL, HAHOMATEPHAIOB H
HaHOCTPYKTYP. Auddyzus [Onexrponnsdi pecype]: yuedbroe mocodme / I0.B. Ocwurior, M.B.
CmaBuH. — OnekTpoH. gaH. — M. MICHUC, 2011. — 73 e¢. — Pexwm pgocryma:
http://e.lanbook.com/books/element.php?pll id=47465.

3 MaremaTHueckoe MOJIeTHPOBAHHE (PH3HUECKHX IIPOIIECCOB B JyI'e M CBAPOYHOI BaHHE
[OnexTponusLi pecype]: Yueb. mocobre / Pridauyk A .M., Yepusmmor I'.I". - M.: H3garenscTBO




MITVY HM. H. I Baymana, 2007.
http://www.studentlibrary.ru/book/ISBN97857038294 17 .html.

e) Internet—pecypcuot:

www.hpcc.unn.ru/?doc=491

www.matlab.ru
www.exponenta.ru/educat/systemat/levitsky/index.asp
www.all-library.com/ansys/

www.cadfem-cis.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEHEHUE AU CIIUITJIMHBI
(MOZVJIST)
1. Cymnepxomrmrorep « CKIIO® MOHOMAX» rpomsBoguTemsHocThio 4,7 T-Ororrc.
2. YersIpe KOMITBIOTEPHBIX KIlacca, 00ecIIeYHBAIOIIHe CBA3b C CYITePKOMITHIOTEPOM
«CKI1® MOHOMAX».
3. JImieH3HOHHOE TIporpaMMHoe obecIleueHHe: MaTeMaTHueckHe ITakeTsl Mathcad,
MATLAB.



[lporpamma cocrasieHa B coorBercTBHH ¢ TpeboBanuamu P®IOC BO (yposeHb
NOArOTOBKH KaJpOB BhbicIed kBamdukannu) no Hanpasinednio 15.06.01 «MammaocTpoeHune» 1
HanpasieHHocTH (npodumo) moaroroskn «Texuonorus m obopynoBaHHE MEXaHHYECKOH H

(busuKo-TexHuyeckoi obpaboTkm»

il
PaGo4yio nporpaMmy cocTaBui K.T.H., jonenT MBanyenko A.b. ﬂj %

PenensenT: .T.H.. JOLUEHT. Ha4YalbHHK HayYHO-METOJMYECKOro OTAela KOOpAHHALWH
cepruukammonneix pabor 000 «3ABOJI MHHOBAILIMOHHBIX TTPOIYKTOB «KT3»

Kynpunukuii A.P. _—~ 4/_‘_/»7

[Tporpamma pacemoTtpena u oj1ob6pena Ha 3aceianuu Kapeaps! « TeXHOIOrUS MAIHHOCTPOSHHUS

Tpotokon Ne 7¢/7 ot ©306/5  rona.
£

yan

Pabo4as nporpamMma paccMoTpeHa H 0100peHa Ha 3ace/laHnH Y4eOHO-METOANYECKONH KOMHCCHH

3asenyromuii kageapoi 1.1.H., npopeccop Mopozos B.B.

Hanpasnenus 15.06.01 «Mamunocrpoenue»

[Tpotokon Ne _¢9// ot 9% o6 /¢ roja 4
I[Ipencenarens komuccuu A.T.H.. npodeccop Moposzos B.B. %'/'




JIUCT NEPEYTBEPZA/JIEHWSI
PABOYEN ITPOI'PAMMBI IUCIHUATIJIHHBI

Paboyas nporpamma oj100pena na f£Z/¢€ deﬂ/# yueOHbI roj
oT A0 L6 £ Tona

[Tporokon 3acemanms kadeapnl No 762

3asenyromuii kagenpoit

Pabouas nporpamma o100peHa Ha ALLE, AP/Z yueGublii ron

lIporokon sacenanus kapenput No 7 T p1. 88 2o rona

3aseytommii kadeapoii

PaGouast nporpamma o100pena Ha £Z242/ 4447 yaeOHbiit rojt
[TpoTtokon 3acenanus kadpeppui No 7 . ot 7 p94£Crona

Sase/yowuit kadeapoi
'// 7



PEIIEH3UA
Ha pabouyio nporpaMmy Mo AMCLMILUIHHE
«MaremaTH4ecKoe MOIETHPOBAHHE TEXHOJIOTHYECKHX MTPOLIECCOBY.
Hanpasnenue noozomosku 15.06.01 « Mawunocmpoenue »,
HanpasneHHocmy (npoguis) noozomosxu « Texnono2us u 0bopyoosanue Mexanuveckou u gusuxo-
mexnuueckou o6pabomkus.
Pazpabomuux: Heanvenko A.B., k.m.i., 0oyenm xagheopwi « TexrHono2us MauuHocmpoenus,

@PI'BOY BO «Braoumupckuii 2zocyoapemeensii ynusepcumem umenu Anexcanopa I puzopeesuya u

Huxonas I'puzopvesuua Cmonemosoix .

[Iporpamma coctaBnena B coorsercTeHd ¢ TpeboBanuamMu @®I'OC BO (ypoBeHb MOArOTOBKH KaIpoOB
BhicwIel KBanudukaumk) 1o HanpasneHmro 15.06.01 «MawmHOCTpOGHHE», HANpaBIeHHOCTb (MPOdHIIL)
noArotoBkH «TexHonorus u 060pya0BaHHE MEXaHHYECKOH U (DM3UKO-TEXHHUYECKOH 06paboTKu».

[lenaMu OCBOEHHMS IHCLMIUIMHBI «MaTeMaTH4YeCKOe MOJEIMPOBAaHHE TEXHOIOTMUYECKUX MPOLECCOBY
ABNAIOTCA: 00ydeHHe MeTOAOJOrHH pazpaboTKM MaTeMaTHYeCKUX Mopeiedl 18 pelleHHs MCC/IeIoBaTENbCKUX
3a/la4. CBSI3aHHLIX C pa3paboTKOi WHHOBALMOHHBIX TEXHOIOTHH; 00yYeHHe OCHOBAM pa3paboTKM alrOpUTMOB [Is
pealM3allHi MaTeMaTHYeCKHX MOJeNel NpH peIISHHH HCCNe0BaTe/IbCKUX 3a/1ad; M3Y4YeHHe BO3MOXKHOCTEH
COBPEMEHHBIX PACYETHHIX KOMIUIEKCOB [Uls MOJENHPOBAHUA M MCCAEJOBaHHMA (PHU3WUECKHX MPOLECCOB,
MPOTEKAIOLKX B C/IOKHBIX TEXHOIOTHYECKHX CHCTeMaxX; ()OPMHMPOBaHHE HABBIKOB MCIOJIL3OBAHUSA COBPEMEHHBIX
pacyeTHBIX KOMILIEKCOB /IS peaM3alMd MaTeMaTHYeCKMX MOJENeH Npu pelleHHHd HCCllefoBaTe/IbCKUX 3a/1ad.
CBA3AHHLIX C pa3pabOTKOH WHHOBALIAOHHBIX TEXHOMOIWH: BOCIHTAHHE OTBETCTBEHHOCTH 3a MPOAYKT CBOMX
pa3paboTok.

Ha usyyenue aucumniuuel otBoautcs |08 4acoB, M3 HUX ayJHTOPHBIX — 36 4acoB (JIEKUMH) H 72 4Yaca
caMocToATenbHOH paboTel. DOPMOH NPOMEKYTOUHON ATTECTALMH MO MTOraM OCBOEHMS JMCLIMIUIMHOH ABIfeTCA
3ayer.

B pe3yNbTaTe OCBOCHHA JUCLHILIHHBI aCITHPAHT JOJIKEH:

3HaTh: COBPEMEHHBIE METO/Ibl H CPEACTBA MOJETHPOBAaHHA (PU3HYECKUX [POLECCOB, MPOTEKAIOLIHNX B
TEXHOJIOTUYECKMX CHCTEMax, B TOM 4YHC/Ie. Ha Me30- H HAHOYDPOBHSX, IO3BOJSIOIIUME KOMIETEHTHO
ONPENIEUTE COOTHOLIEHHE YMCIEHHBIX M  JKCIEPUMEHTAIBHBIX HCCIEAOBaHHH [pH  PEIICHHH
HCCHIEIOBATENbCKUX M INPAKTHYECKHUX 3a/a4. COBPEMCHHBIC TCHACHIHMM H HOBbIC pEIICHHA B 001acTH
NOCTPOEHMA W MOJENMPOBAHMUS MallWH, NOPUBOJIOB, 00OpYINOBaHMS TEXHOJIOIMUECKHX CHCTEM M
TEXHOJIOTHYECKHX IPOLECCOB MAIIMHOCTPOUTENBHOIO MPOU3BOJCTBA; COBPEMEHHBIE METOJIBI pa3pabOTKH
MaTeMaTHYECKHX MOJENCeH I pelleHHs WHHOBALMOHHBIX 3a[ad. CBS3aHHBIX ¢ pa3paboOTKOH METOHOB H
TEXHUYECKHX CPEICTB, MOBBIIAIOMMX 3(PGEeKTHBHOCTE IKCIUTyaTalldd W TIPOEKTHPOBAHUS OOBEKTOB
MAaIIUHOCTPOUTENILHON OTpaciy.

yMeTE: (DOPMHPOBATH AITOPHTMEI MEXIHCUHMIUIHHAPHEIX YHCJIEHHBIX HCCIIeIOBaHMH (U3HIecKuX
IPOIECCOB Ha OCHOBE ILEIOCTHOIO0 CHCTEMHOrO0 Hay4yHOTO MHMPOBO33peHHS: (OpMYIMpOBark HETUIIOBLIE
3ana4d ¥ paspabaThiBaTh pacyeTHBIE CXEMbI IIPH IIPOCKTHPOBAHMM MAIlWH, IPUBOJOB. 000pyIOBaHHA
TEXHOJIOTUYECKHMX CHCTEM M TEXHOJIOIMYECKHX IIPOLECCOB MAIIHHOCTPOUTENBHOTO TPOU3BOJCTBA; OLIEHHUTE
HOBM3HY H aKTyalbHOCTH ITOCTABJICHHOMN LIENH, CIIOKHOCTE pENIaeMbIX HHHOBAIIMOHHBIX 3a1a4, CBA3AHHEIX C
paspaboTKol METOOOB M TEXHHYECKHX CPEACTB, MOBBIIAIOMMX 3PGEKTHBHOCTh 3KCIUTyaTallkH H
NPOEKTHPOBAHKUS 0OBEKTOB MAITHHOCTPOUTEBLHON OTPACIIH.

BJIaJIETh. COBPEMEHHBIMH MH(OPMAlMOHHBIMM KOMILIEKCAMH, [O3BOJISIOMIUX pPEHIaTh CONPSKEHHEIE
3a/1a4d MOJICIIMPOBaHHUA (DH3MYECKHX NPOLECCOB; COBPEMEHHBIMH CPEICTBAMHU IPOCKTHPOBAHHSA MAIIWH,
IIPHBOJIOB, obopyaoBaHus TEXHOJIOTHYECKUX CHCTEM H TEXHOJIOTHYECKUX MPOIECCOB
MAIHHOCTPOUTENIbHOIO IIPOX3BOJACTBA; COBPEMEHHBIMH MH(OPMAIMOHHBIMH W TEXHUYECKHMH CPEACTBAMU
pealM3alii; Hay4yHO-HCCIEIOBATeILCKHX HHHOBAallHOHHBIX IPOEKTOB, CBSA3aHHBIX ¢ paspaboTkoi
TEXHOJIOTHYECKHX IPOLECCOB M TEXHHYECKHUX CPENCTB, MOBBIMAOMIHMX YPPEKTHBHOCTH IKCIIyaTalluud H
IIPOEKTHPOBAHUS 00BEKTOB MAIIMHOCTPOUTENBHON OTPACITH.

HocTorHcTBOM paboyel mporpaMmbl SBIAETCS: OPraHH3aldis CONMPOBOKACHHS H3YHYEHHs AWCHMILIMHBI —
pasMellleHHe MaTepHalioB [OUCUMIUIAHBI Ha 00pa3zoBaTenbHOM cepBepe, TakaMm o00pa3oM, peanusyercs
MeToM4ecKas 06ecne yeHHOCTh ay JHTOPHOM M CAMOCTOATEIBHON paboThl.

B kadecTBe ganbHeHIero COBEpUICHCTBOBAHHMA M PAa3BUTHA COAep)kaHHd pabodell MpOrpammel
PEKOMEHIYETCS aKTyalli3MpOBaTh [epeyeHb OCHOBHOM W PEKOMEH/IYEMOMH JINTEPATYPBI.

Ha ocHoBaHHH BBEILIEH3/I0KEHHOIO MOKHO 3aKIIFOYHTh, 4TO paboyas mporpamma, aBTopa MeaHuenko A.B.
MoxKeT ObITh MCMONb30BaHa Al obecrievueHHs OCHOBHOM mpodeccHoHanbHOM 06pa3oBaTenbHOM MporpaMMsl 1o



HanpasneHuto noAarorosku 15.06.01 «MaiurHOCTpOEHHE», HANIPABICHHOCTD (npodmns) noarororku «TexHonorus
W 0BOpyIOBaHME MeXaHW4eCKOW W (M3HKO-TeXHHYECKOH OOpaboTKW» MO AMCLMILIMHE «MareMaTH4YeCKoe
MOJIE/IMPOBAHME TEXHOJOMHYECKHX MPOLIECCOB» Kak 6a30Bblii BapHaHT B yueGuom npouecce ®I'BOY BO
«BrnanMMUpCKHil rOCYapCTBEHHBIM YHHBEPCHTET MMEHW AJieKCaHIpa ['puropseBuua ¥ Huxonas ['puropbesuya
CTONETOBBIX).
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