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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb ancumnnuHbl: CchopmmpoBaTb KoMneTeHumn obyyatollerocs B o6nactm MeToAoB CTaTUCTUYECKOTO
MOAEenMpoBaHus CMCTEM U npoueccoB. [1oCcTpoeHns 1 nccnegoBaHUs matemMaTuyeckux mMogenen o6bekToB B cdepe
BGusHec-npoLeccoB NPOM3BOACTB W nNpeanpusaTuiA B opme OObIKHOBEHHbIX AnddepeHumnanbHbiX YpaBHEHUA 1
ypaBHEHWI B YaCTHbIX NPOM3BOAHbIX, pa3paboTke COOTBETCTBYIOLLErO anropuTMUYECKoro 1 nporpaMMHoro obecneveHums.

1.2 3agaum gucuMNInHLI:

* OCBOWTb OCHOBHble MeToAbl MOCTPOEHWS MaTemaTUyeckux Mopene OBbLEKTOB, NPOLIECCOB U CUCTEM
ynpaBrneHus B popme 06bIKHOBEHHbIX AndddpepeHLmanbHbiX YpaBHEHWUIN Y YPaBHEHMIN B YACTHbIX NPOU3BOAHbIX.

e OCBOUTb OCHOBHblE METOAbl CTaTUCTUYECKOIO MOAENNPOBaHUSA CUCTEM U NPOLIECCOB.

* N3yuntb mMeToAdbl MccneaoBaHMs MOMyYeHHbIX MoAernen M WMX MCnonb3oBaHus npu paspaboTke cucTem
ynpasrneHus B cdepe 61M3Hec-npoLeccos.

1.3 Tpe6oBaHusA Kk NpeaBapUTeNbHON NOAroTOBKe 06y4YaloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN OOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3Y4YEHUN OUCLUMIINH:

MukponpoLeccopHble CUCTEMbI yNpaBreHUs

MwupoBble MHGOPMALIMOHHBLIE PecypChbl
NcnonHutenbHble yCTPOWCTBa aBTOMATUYECKMX CUCTEM

2 KOMNETEHUMU OBYYAIOLWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHBI

MK-5: CnocobeH obecneunTtb 3chPeKTUBHYIO IKCNIyaTauuio rmGKMxX Nnpon3BoACTBEHHbIX CACTEM B
MaLUIMHOCTPOEHMUN

3HaTb: HOPMbl OpPraHM3aUMOHHOro, MaTepManbHOro U 4OKYMEHTAUMOHHOIO obecrneyeHms B npoueccax MoaennpoBaHus
rMOKMX NPON3BOACTBEHHBLIX CUCTEM

YMeTb: NpUMEHUTb HOPMbl OPraHM3aLMOHHOro, MaTepuanbHOro M [OKYMEHTauMOHHOro obecneyeHns B npoueccax
MOAENNPOBAHNS TMOKMX NPOM3BOACTBEHHbLIX CUCTEM

BnapeTb: HaBbikamy pa3paboTku 1 peanu3aumm mogenen anst 3geKTUBHON IKCNNyaTaunm rmbKnx NponN3BOACTBEHHbIX
cucTem

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNMNUHE

KoHTakTHas paboTta

cp MHHoBaLU.

Jlek. Mp. J1ab. (4acs!) dopmbl
(4acht) | (4achl) | (vacel) 3aHATUN

HaumeHoBaHWe n cogepxaHue pasfernos,
TEM U y4eOHbIX 3aHATUI

Cemectp
(Kypc ans
3A0)

Paspgen 1. O6was xapakrepucTuka 3agad 1

METOA0B MOAENNPOBAHNSA

Tema 1. 3agaun moaenupoBaHUs U BUAbI

Moaenen

Tema 2. MeTogbl 1 TEXHUYECKNE cpencTBa

MOZENMPOBaHMS

Pasgen 2. TwunoBble mogenn B doopme

anddepeHumnanbHbIX ypaBHEHNI

Tema 3. Mopenu, onucbiBaemble

OObIKHOBEHHbIMU  AudpdepeHumnanbHbIMK 1 8

ypaBHEHUAMMU

Tema 4, Mopenu, onucbiBaemble

ypaBHEHUAMW B YACTHbIX MPOU3BOAHbIX
WUtoro B cemecTpe (Ha kypce anga 3A0) 4 32

KOHch'IbTaU,I/IVI N NMPOMeEXyTOo4YHadA
artrTectauuna - HeT

Paspen 3. Peanusauua mogenen Ha OBM
(uncneHHble meToabl)

Tema 5. YucneHHble MeToabl ANY peLleHus
0ObIKHOBEHHbIX andbdepeHumanbHbIX 1 23
ypaBHeHui
Tema 6. YucneHHble MeToabl AN pelleHns 4 > 23
YypaBHEHWU B YaCTHbIX MPOU3BOAHbIX
Pasgen 4. [lpeactaBneHMe UCXOOHbIX
JaHHbIX M obpaboTka  pesynbTaTtoB
MOLENMPOBaHNS

Tema 7. IHTepnonaums CeTOYHbIX PYHKLUMNA.
IMpakTnyeckoe 3aHaTHE.




Tema 8. CrnaxusaHue n
anddepeHUnpoBaHme CeTOUHbIX OYHKLINIA 2 4 23
MpakTnyeckoe 3aHATHE.

Paspgen 5. MeTtoaunyeckue OCHOBBI
CTaTUCTMYECKOro MOAENMPOBaHUS

Tema 9. MopgenupoBaHue cnyvanHbix
COBbLITUIA N BENNYUH. 1 2 23
JlabopaTtopHas pabora.

Tema 10. MopgenupoBaHue cnyvamHbix

npoLieccos. 2 2 23
JlabopaTtopHas pabora.
Paspgen 6. Crtatuctunyeckoe

moaennposaHmne CUCTemM U1 npoueccoB

Tema 11. CtatucTnyeckoe MoaennpoBaHue
TEXHOOrMYECKNX NPOLIECCOB

Tema 12. CtatucTnyeckoe MoaennpoBaHue
CUCTEM ynpaBreHus

Wtoro B cemecTpe (Ha kypce anst 3A0) 12 8 4 184

KoHcynbTaumm 1 npoMexyToyHas

aTtectauus (3ader)

Pasgen 7. OpraHusauus
BbIYMCNNTENBHOIO 3KCNepuMeHTa

0,5

Tema 13. OpraHusauusi BbIMUCIUTENBHOMO 5
aKcrnepuMmeHTa npu MoaennposaHun 1 12
npoLeccos

Tema 14. . OpraHusaumns BblMUCANTENBHOIO
3KCNEepMMeEHTa Npu MOOENMPOBaHUM CUCTEM

Pasgen 8. T[lpumepbl mMogenvpoBaHus
CUCTEM U MPOLIECCOB

Tema 15. T[lpumepbl MogenupoBaHus
npoLeccoB

Tema 16. [lpumepbl MogenupoBaHus 1 13

Utoro B cemecTtpe (Ha kypce ans 3A0) 4 50

KoHcynbTaumm n npomexyToyHas

) 55 12,5
aTTecTtauus (3k3ameH, KypcoBow npoekT)

Bcero koHTakTHasa pa6ota n CP no

38 278,5
OUCLMMNYHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenn n 3apaum kypcoBon paboTbl (NpoekTa): Lienb paboTbl — 3akpennieHne 3HaHWIM 1 NpoBepKa YMEHWI
CTYLEHTOB B 06r1acT MOAENUPOBaHMS CUCTEM U NPOLIECCOB.

3agaym paboTbl — NOCTPOUTL MaTemMaTUyecKyto Moaenb CUCTeMbI, pa3paboTaTb anropuTM 1 nporpammy
MOZENMPOBaHWS, MPOBECTU BbIYUCIUTENBHBIE 3KCNEpUMeHTbl Ha OBM. O6bem nosicHUTeNbHOM 3anuckn 20-25 nMcToB
dopmaTa A4. B cocTaB 3anucku BXOAUT NUCTUHT Unu Bnok-cxema nporpamMMbl, pacrneyaTtky ¢ 9kpaHa MOHUTOpa.

4.2 TemaTuka KypcoBoM paboThbl (npoekTa): PaspabotaTe Mogenb 1 NPOBECTU NCCIEAOBAHNE CUCTEMbI
ynpaBreHus anst O4HOro U3 CrneayoLmnx TEXHONOMMYECKUX MPOLIECCOB: PEryNIMpOBaHUS YPOBHS paboyert XXuakocTu,
perynupoBaHne NMHENHOW NIIOTHOCTU BOSTOKHUCTOWM NEHTbI, PEryNIMPOBaHNE KOHLEHTPaL MK B YCTaHOBKE Mepcepu3aunm,
perynupoBaHune

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NPeACTaBNEHUI0 pe3yribTaToB KYpPCOBON paboThl (MpoekTa):

PaboTa BbINOMHAETCS B Yachl, BblAENEHHbIE AMsi CAMOCTOATENbHON paboTbl CTYAEHTOB, C UCMONb30BaHUEM
BbIYUCITUTENBHON TEXHUKM 1 NPOrpaMMHOro o6ecrneyeHusi, ycTaHOBNEHHOMO B KOMMbIOTEPHOM Knacce kadeapbl AMM.

MpoekT odhopmnsieTcs B BUAE NOSICHATENBHOM 3anuCKuX, cogepxallen cnegyowme obasatenbHble 3rIeMeHTbI:

» IndpbdepeHumanbHblie ypaBHEHNS CUCTEMBI.

* Brnok-cxeMbl MogenuMpoBaHus 1 BbIGOP NPOrpamMMHbIX CPEACTB.

* Pe3ynbTaTbl BbIMUCIUTENBHBIX 3KCNEPUMEHTOB

* BoiBOABI M pekomeHzaLmu.

O6bem nodacHuTenbHom 3anuckn 25-30 nuctoB dopmarta A4.

3aTpaTbl BHEQyAUTOPHOIO BpEMEHW Ha BbiNoNHeHNe paboTbl 30 yacos.

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU



5.1 OnucaHue nokasarenem, KputepueB  CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGyHeHMﬂ

5.1.1 MNokasaTtenun oueHUBaHUA

Kopn
KoMneTeHummn

MokasaTtenu oueHnBaHus pe3ynbTaToB O6y‘-IeHM$|

HanmmeHoBaHMe oLeHOYHOro
cpeacTea

MK-5 MOAEeNpoOBaHUS.
Ctpout MaTeMaTU4YecKyld Mogesflb CUCTEMbI,

CUcTtemM

N3naraeT o6Liyt0 xapakTepucTuky 3adad MOOEnupoBaHWS U BUAb
mogaenen, Metoapl U TeXHUYECKMe cpeacTBa MOAENUPOBaHNS.

MpeactaBnseT WCxodHble fAaHHble U 06paboTKy pesynbTaToB|coGecenoBaHus

anroputMm n nporpaMmmy moaennpoBaHuA rMBKMX Npon3BOACTBEHHbLIX

BOI'IpOCbI ana YCTHOIo

KypcoBow npoekT
NPaKTUKO-OPUEHTUPOBaHHbIE
paspabaTbiBaeT|3a0aHus

5.1.2 Cuctema v Kputepum oLeHMBaHUA

KpuTtepum oueHmBaHmsa ccbopMmnpoBaHHOCTN KOMNETEHLNN

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue

MucbMeHHas paboTa

MonHbIn, ncyepnbiBaoLL M OTBET,
OEMOHCTPUPYIOLLMIA NoHUMaHue
npegMmeta KavectBO mMCnomHeHus Bcex
31EMEHTOB 3aaHnsi Ha KypcoByto paboTty
NOSTHOCTbIO COOTBETCTBYET
TpeboBaHuAM.

5 (oTnmn4HO)

KayecTBO MCMONMHEHUS BCEX 3NIEMEHTOB 3agaHunA
Ha KypcoByl paboTy MOMHOCTLI0 COOTBETCTBYET
TpeboBaHuAM.

4 (xopoLuo)

OtBeTt MOSHbIN, HO NPUCYTCTBYIOT PaboTa BbinonHeHa B COOTBETCTBUM C 3a4aHNEM.
HecCylleCTBEeHHble owmnbKkm. MmetroTcs oTaenbHble

HecyuleCTBeHHbIe oLl NBKN.

OTBeT HEenomHbIN,Npn NOHUMaHUN
3 (yonoBneTBOpPUTENBLHO) | CYLLHOCTM npegmMeTa B LIENIOM COOEPXUT
CYyLLECTBEHHbIE OLLUMOKM

3agaHve  BbIMNOMHEHO MOSIHOCTBKO, HO C
CyLlleCTBEHHbIMU owmnbkamum.

HesHnaHune 3HaYUTENbHOM yacTu
NPUHUMNWANbHO  BaXHbIX  3J1EMEHTOB
AncumMnnnHbl.  MHoroyucrieHHble rpyoble
OLLIMOKN.

2 (HeyOoBnNEeTBOPUTESNBbHO)

CTyAEeHT He B COCTOSIHWM 3aLLMTUTL pe3ynbTaThl
cBoen paboThbl

CTyneHT CBOEBPEMEHHO BbIMOJSTHUI
nabopaTopHble paboTbl U MNpeacTaBun
3a4yteHo pesynbTaThbl, B COOTBETCTBUU C
TpeboBaHWSIMU  BbIMOMHUA U 3aLLMTWN
KypcoByto paboTy.

CTyoeHT He  BbIMONHWN  (BbIMOSHWM
YaCTUYHO) nabopaTtopHble
paboThbl,4OMNYCTUN CYLLECTBEHHbIE OLUMOKM
B OTBETE Ha BOMPOChI Npenoaasarensi.

He 3auTteHo

5.2 TunoBble KOHTPOJIbHbIEe 3aA4aHUA UNU UHbIe MaTepuanb.bl, HeobXxoauMbIle ANA OLEHKU 3HaHUN, YMeHVIVI,

HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKM BONpoCoB

Kypc 3

1 MNoHATMA hranyeckoro n maTtemMaTMyeckoro MoaenMpoBaHus

2 Mogenu Tenno-maccoobMeHHbIX npoueccos

3 Mogenu npoueccoB MeXaHW4YeCKon TEXHONOrmm

4 Mogernu XMMMUKO-TEXHOSTOMMYECKMX npoueccos

Mopenu Ha ocHoBe ypaBHeHI/IIZ C Npon3BOoAHbIMAU B npaBon 4YacTtu

6 MNony4yeHne Ha Mogensax BECOBbIX (PYHKUMIA CUCTEM YrpaBeHns

7 MeToabl MoagenmpoBaHnA 00BbEKTOB, ONUCbIBAEMbIX YpaBHEHUAMU B HaCTHbIX NPON3BOAHbIX

[N~ W IN|F

8 MeToabl npeacrtaBiieHnAa NCXOAOHbIX AAHHbIX U O6pa6OTKI/I pe3ynbTaTtoB MoaennpoBaHnA

Kypc 4

9 1 anIHU,VII'IbI CTaTucTn4eckoro mogenmposaHua

10 2 ['eHepaTopbl CNy4arHbIX YMcen




11 3 MopenupoBaHue crny4anHbix cobbITUi

12 4 MogenupoBaHue OUCKPETHbLIX CryYanHbIX BENMYNH

13 |5 MoaenvpoBaHue HenpepbiBHBIX CyYalHbIX BENUYMH

14 6 MogenupoBaHue cnyyanHbiX BEKTOPOB

15 7 MogenupoBaHue cnyyanHbIX NpoLeccoB

16 8 MopenupoBaHue cucteM MaccoBOro 06CNyXMBaHUA ¢ notepsaMu TpeboBaHui

17 9 MO)J,eJ'IVIpOBaHVIe CucteM MmaccoBoro 06Cﬂy>KVIBaHVIF| C OXungaHmem

18 10 O6paboTKa pe3ynbTaToB CTAaTUCTUYECKOrO MOAENMPOBAHWS

Kypc 5

19 1 OpFaHVI3aLI,VIF| Bbl4YNCITNTENbHbIX 3KCNEepUMEHTOB Npu MmoaenmpoBaHUn npoueccoB

20 2 OpraHmsauMﬂ BblYNCINTENbHbIX 3KCNEepMEeHTOB Npu MmoaenmpoBaHnUn cuctem

21 3 MNporpaMmmbl MOAENNPOBaHMUS NPOLLECCOB MEXAHNYECKON TEXHONOMN

22 4 MNporpaMmmbl MOAENNPOBAHNUS XUMUKO-TEXHOMOMMYECKMUX NPoLEeccoB

23 |5 Mporpammbl MoaenupoBaHnsa ynpasneHus sanacamm

24 6 MporpaMmMbl ONTMMK3ALMM NPOLECCOB Ha 6a3e MaTeMaTMYEeCKOro NporpaMM1MpoBaHus

25 7 MNporpamma onTMmnsaumm rpacumka ycTaHOBKM CTAHKOB

26 8 MNporpamma nomncka onTUmManbHOM Tpacchl

5.2.2 TunoBble TeCcTOBble 3aAaHUA
He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

MpegycMaTpuBaeTcsl BbINOSIHEHWE TMPAKTUYECKUX U nabopaTopHbix paboT B TeYeHue cemecTpa, a Takke
BbIMOSIHEHMWS U c4aya KypcOBOro NpoekTa.

5.3 MeTtoamnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUN, yMeHUN, BrageHu (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexXyTo4yHoOM aTrecTauum m Nopsaaok NMMKBUAaLumn akageMmnyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLLEro KOHTPOIA YCNeBaeMOoCTN U NPOMEXYTOYHOM aTTecTaumm obyyaoLwmnxcsa»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHas MucbMeHHas KomnbloTepHoe TecTupoBaHue WNHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo gUCLUUNnHe
Ha noaroTtoBKy kK NnpomexxyTouHon atTectaumm otsogmtcst 30 MUHYT
6. YYHEBHO-METOOMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO loa uspaHua | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
CmupHos, L. H. KomnbtoTepHoe Cankr-leTepbypr: CaHkT- https://www.iprbooks
mMopaenupoBsaHue TEXHUKO- MeTtepbyprekun hop.ru/118388.html
3KOHOMMYECKMX  MPOLECCOB. rocy4apCTBEHHbIN 2020
TunoBble Mogenyu o6bLEKTOB U YHUBEPCUTET
CUCTEM ynpaBneHus NPOMBbILLUIIEHHbIX
TEXHONOIrMN 1 gmu3anHa
Bapcyk, N. B. Y4yebHo-meToaM4ECKOe Mockea: MockoBckui http://www.iprbooksh
nocobve no  AucUMNNNHE TEXHNYECKUN 2015 0p.ru/61506.html
MopenuposaHne cuctem W| yHUBEPCUTET CBA3M U
npoueccos NHpopmaTukn
6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa
CwmupHoB U. H. KomnbloTepHoe Cankr-MeTep6ypr: http://pl_Jinsh.sqtd.ru/
mMogenupoBaHue TEXHMWKO- crerynTa ’ 2021 tp_.ext_|nf_publ|sh.ph
3KOHOMWYECKNX NpOoLLeccoB p?id=202150
CmumpHoB U. H. MeToabl onTuMm3aummn http://publish.sutd.ru/
CNOXHbIX cuctem. Ccre.: crierynrtp 2019 tp_ext_inf_publish.ph
JlabopaTtopHbie paboThl p?id=2019243

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX 1 MTHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM




NHdopmaumoHHbin noptan Jlerlpombuanec  http://pb.ru/

WuTtepHeT-noptan Pocnernpom www.roslegprom.ru

Poccwuiickuin coto3 npegnpuHuMaTenen TeKCTUMBHOM U Merkon npombllneHHocTn  http://www.souzlegprom.ru/
OneKTpoHHO-6ubnnoTeyHasa cuctema «IPRbooks» [GnekTpoHHbIn pecypc]. — Pexxum goctyna: http://www.iprbookshop.ru

6.3 Mepe4yeHb NIULEH3MOHHOIO U CBOBOAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Access RUS OLP NL Acdmc
DosBox
MicrosoftOfficeProfessional

MATLAB
6.4 OnucaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBIEeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHve

MynbTumeaninHoe o0opyaoOBaHWE, KOMMbIOTEPHASA TEXHMKA C BO3MOXHOCTbLIO MOAKIHYEHMS K
KomnbloTepHbin knacc [cetm  «MHTepHeT» U obecneyeHMeM [oOCTyna B 3MIEKTPOHHY  MHOPMAaLMOHHO-
obpasoBaTenbHyto cpeay

JeKkuMoHHast ayautopus MyﬂbTVIMeD,MVIHOG O60pyﬂOBaHVIe, cneunanm3npoBaHHasa mebenb, gocka

CneuunanuanpoBaHHasa mebernb, 4ocka

YuebHas ayantopus
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