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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb pgucuunnuHbl: CopmmupoBaTtb KOMMETEHUUM obydarolierocs B obnactm MeTO4oB CTaTUCTUYECKOro
MOLENMPOBaHMA CUCTEM W npoueccoB. [MOCTpoeHWss M nccrefoBaHUs MaTeMaTU4eckmx mogenen obbekToB B cdepe
Bu3Hec-NpoLeccoB NPOU3BOACTB M NpeanpuaTuin B oopMe 0ObIKHOBEHHbIX AndddhepeHLManbHbiX YPaBHEHWUIA U YpaBHEHWI B
YaCTHbIX NPOM3BOAHbIX, pa3paboTke COOTBETCTBYIOLLENO anropuTMNYECKOrO U MPOrpaMMHOro obecneyeHusl.

1.2 3apgaum gMCUUNNUHbBIL:

* OCBOUTb OCHOBHbIE METOAbI MOCTPOEHUS MaTeMaTUYeCKUX Moaernen 06BLEKTOB, MPOLECCOB U CUCTEM YNpaBfeHns B
dopMe 0BbIKHOBEHHbIX AuddepeHLmanbHbIX YpaBHEHUIA U YPaBHEHWIA B YaCTHbIX NPOU3BOOHbIX.

e OCBOUTb OCHOBHbIE METOAbLI CTaTUCTUYECKOTO MOAENNPOBaHNS CUCTEM M NPOLIECCOB.

* MI3yuntb MeToabl uccrnenoBaHnst MONyYEeHHbIX MOAENEN U UX UCMONb30BaHWUs Npu paspaboTke cUCTEM ynpaBneHus
B cdepe BusHec-npoLeccoB.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

MpenBapuTensHas NOAroTOBKa nNpeanonaraeT co3aaHne OCHOBbI Ans (hOPMUPOBAHUSA KOMMETEHUNIA, yKa3aHHbIX B .
2, NpU U3y4eHUN OUCLUMINH:

MuvkponpoLeccopHble CUCTEMbI yNpaBreHns
MwvpoBble MHPOPMaLIMOHHbIE pecypcbl
McnonHuTenbHble YCTPOMCTBA aBTOMATUYECKUX CUCTEM

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-5: CnocobeH obecneunTtb 3chPeKTUBHYIO IKCNIyaTauuio rmGKMxX Nnpon3BoACTBEHHbIX CUCTEM B
MaLMHOCTPOEHUM

3HaTb: HOPMbI OpraHnu3auMoHHOro, mMatepuanbHOro U AOOKYMEHTaLuWMOHHOro obecneveHus B npoueccax mMoaenmpoBaHUA
rMBKMX NpPoOn3BOACTBEHHbLIX CUCTEM

YmeTthb: NPUMEHNTb HOPMbl OpraHn3auunoHHOro, MartepuanbHOro u [OOKYMEeHTauMOHHOIo obecrneyeHus B npoueccax
MogenmpoBaHnA rMOKMX NpoOn3BOACTBEHHbLIX CUCTEM

Bnapetb: HaBblkamu pa3paboTkm M peanusaumm mogenen ansa adpdeKkTMBHOW akchnnyaTtaumm rmbkMx NpomM3BOACTBEHHbLIX
CUCTEM

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNIWHE

KoHTakTHas paboTta

cP MHHoBaLl.

Jlek. Mp. Jab. (4acs!) cboprl
(4achbt) [ (wachr) [ (uachkr) 3aHATUN

HaumeHoBaHWe n cogepxaHue pasfernos,
TEM U y4eOHbIX 3aHATUI

CewmecTp
(kypc ans
3A0)

Pazgen 1. O6was xapakTepucTuka 3agad u
MEeTO[0B MOAENMPOBaHUS

Tema 1. 3agaun mogenmpoBaHusa 1 BUAbI
Mopaenen

Tema 2. MeToabl U TEXHMYECKNE CpeacTBa
MoAenMpoBaHus

Pasgen 2. Tunosble mogenu B gopme
anddepeHumanbHbIX ypaBHEHUN

Tema 3. Mogenu, onucbiBaemMble
OObLIKHOBEHHbIMN  AnddepeHLmanbHbIMN 1 8
YpaBHEHUAMMU

Tema 4. Mogenu, onucbiBaemMble
YPaBHEHUSIMU B YaCTHbIX NPOU3BOLHbIX

Utoro B cemecTpe (Ha kypce ansa 3A0) 4 32

KOHcyﬂbTaLI,VII/I N NpoOMEXyTo4HaA atrectauma 0
- HeT

Paspen 3. Peanusaunsa mogenen Ha 3BM
(4ncneHHble meToapl)

Tema 5. YucneHHble MeToAbl ANY peLleHns
06ObIKHOBEHHbIX AnddepeHumanbHbIX 1 23
ypaBHeHWI

Tema 6. YncneHHble MeTOAbI AN peLleHus
ypaBHEHWIA B YACTHbIX MPOU3BOAHbIX

Pasgen 4. lNpenctasneHne NCXoOHbIX
OaHHbIX 1 06paboTka pe3ynbTaToB
MOZENMPOBaHNsI

Tema 7. IHTepnonaumsa ceTo4YHbIX OYHKLINA.
MpakTnyeckoe 3aHsTUE.




Tema 8. CrnaxunsaHue n
aundepeHumpoBaHme CeTOUHbIX YHKLWIA 2 4 23
lMpakTuyeckoe 3aHATHE.

Paspgen 5. MeToguyeckne ocHOBBI
CTaTUCTNU4YeCKoro mogenmpoBaHua

Tema 9. MogenupoBaHue cryv4amHbix
COBbITUI U BEMNYUH. 1 2 23
JlabopaTopHas paborTa.

Tema 10. MogenupoBaHue criydamHbiX
npoLieccos. 2 2 23
JTabopaTopHas paboTa.

Pasnen 6. CTatuctMyeckoe MoaenupoBaHue
CUCTEM M MPOLIECCoB

Tema 11. CTaTuctmyeckoe MmogenupoBaHue

1 23
TEXHOJMOrMYEeCKMX NPOLLECCOB
Tema 12. Ctatnuctmyeckoe mogenmpoBaHme 2 23
CUCTEM YyNpaBIieHNs]
Utoro B cemecTtpe (Ha kypce ans 3A0) 12 8 4 184
KoHcynbTauumn n npoMexyToyHasa atTectaums 05
(3aver) '
Pasgen 7. OpraHusauusi BbIMMCNNTENBHOMO
aKCnepuMeHTa
Tema 13. OpraHusaums BbIYMCIIMTENBHOMO 3)
3KcnepuMeHTa npy MoaennpoBaHnn 1 12
npoLEeccoB
Tema 14. . OpraHnsanms BblMUCIIUTENBHOMO 1 13
3KCNepuvMeHTa Npn MogenMpoBaHun CUCTEM
Pasgen 8. MNpumepbl MogenMpoBaHust CUCTEM
1 NpoLeccoB
Tema 15. Mpumepbl MOgeNMpPoBaHus 1 12
npoLEeccoB
Tema 16. lNMpumepbl MOOENUPOBaHWSA CUCTEM 1 13
UTtoro B cemecTpe (Ha kypce ansa 3A0) 4 50
KoHcynbTauumn n npoMexyTovHas atrecrtaumsi
N 55 12,5
(Ok3ameH, KypcoBoi npoekT)
Bcero koHTakTHasa pa6oTta u CP no 38 2785
AucuunnuvHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun v 3aga4m KypcoBon paboTbl (npoekTa): Llens paboTkl — 3akpenneHne 3HaHUn 1 NpoBepKa YMEHWI
CTYLAEHTOB B 0011acTu MOAENMPOBaHWS CUCTEM U MPOLIECCOB.

3apgaym paboThbl — NOCTPOUTbL MaTEMATMYECKYHO MOAENb CUCTEMBI, padpaboTaTb anroput™ 1 nporpammy
MOLENMpPOBaHUs, MPOBECTU Bbl4UCIUTENbHBIE 3KCNEPUMeHTbLI Ha OBM. O6bem nosicHuTenbHOW 3anucku 20-25 nucToB
dopmaTta A4. B cocTas 3annckm BXoguT NUCTUHT UK BOK-CXemMa NporpaMmebl, pacneyvyaTky ¢ 3kpaHa MOHUTOpa.

4.2 TemaTuKa KypcoBoM pa6oTtbl (npoekTta): PaspabotaTe Moaenb 1 NPOBECTU UCCIEA0BaHNE CUCTEMBI
yrpaBneHns 4ns ogHOro 13 criefyloLwwmnx TEXHONOrMYECKUX NMPOLIECCOB: PEryNIMPOBaHUS YPOBHS paboyert xxuakocTtu,
perynupoBaHue fIMHENHON NAOTHOCTU BOMOKHUCTOW NEHTbI, perynmpoBaHme KOHLEeHTpaumm B yCTaHOBKE Mepcepum3auun,
perynuposaHue

4.3 Tpe6oBaHUA K BbINONTHEHWUIO U NpeACcTaBNEHUI0 pe3ynbTaToB KypcoBOW paboThl (MpoekTa):

Pabota BbINONHAETCS B 4acbl, BblOENEHHblE ANA CaMOCTOATENbHON pa6OTbI CTyAEeHTOB, C WCNOoJNib3oBaHNEM

BbIYMCIMTENbHON TEXHUKM U NPOrpamMmmMHOro obecneyeHunsl, ycTaHOBNEHHOMO B KOMMbIOTEPHOM Knacce kadeapbl AlM.
MpoekT ochopmMnseTcs B BUAe NOSACHUTENBHOW 3anuckun, coaepxallen creqytolme o6a3aTenbHble 3NeMeHTbI:
» OudpbdepeHumanbHble ypaBHEHUS CUCTEMbI.
+ Briok-cxembl MOAenNUpPoBaHWs 1 BbIGOP NpOrpaMMHbIX CPeACTB.
* PesynbTaTthl BIMUCANTENBHBLIX 9KCMNEPUMEHTOB
* BbiBOAbI M pekomMeHaaunm.
O6beM nosicHuTenbHoM 3anucku 25-30 nuctos popmaTa A4.
3aTpatbl BHeayauTOPHOro BpeMeHU Ha BbiNonHeHWe paboTbl 30 Yacos.

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU



5.1 OnucaHue nokasarteneun, KpuTepmeB U CUCTEMbl OLLIEHUBaHUA pe3yNbTaTOB 00y4YeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHWe oLeHOYHOro
lMokasaTenu oueHnBaHUA pesynbTaToB 06y4eHus
KoMneTeHUun cpeacTea

Wanaraet o6u.|,y+o XapakTepucTuky 3agad moaennposaHuna n sBuabl

mogenen, MeToabl n TexHn4eckue cpeacTsa MOAENMPOBaHKUS.
Bonpockl 4ns ycTtHoro

cobecenoBaHus

KypcoBow npoekT
NPaKTUKO-OPUEHTUPOBAHHbIE
3agaHus

npeﬂ,CTaBﬂﬂeT NCXOAHble JaHHbIEe U o6pa60T|<y pe3ynbTaTtoB
MogennpoBaHUA.

MK-5

CTtpouT MaTeMaTM4ecKyl MoAernb CUCTeMbl, pa3pabaTbiBaeT anroputm
¥ Nporpammy MOAENMpoBaHUs MTMOKNX NPON3BOACTBEHHbLIX CUCTEM

5.1.2 Cuctema n KpuTEpPUN OLleHUBaAHUSA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHnBaHus
YcTHoe cobecenoBaHune MNucbmeHHasn paboTa

MonHbIN, ncyepnbiBaOLWNN OTBET,
OEMOHCTPUPYIOLLMIA MOHMMaHWe
npeameTta KayecTtBo UCNONHEHNS

BCEX 9MEMEHTOB 3aaHNSA Ha KypCOBYIO
paboTy NONHOCTLIO COOTBETCTBYET

KayecTBO ncnonHeHus Bcex
3NEeMEHTOB 3a[laHnsi Ha KypCoBYIO paboTy
MOMHOCTbIO COOTBETCTBYET TpeboBaHUSAM.

5 (oTnnyHO)

TpeboBaHusAM.
4 (xopolLo) OTBET MOSHbIA, HO NPUCYTCTBYIOT PaGoTa BbinosHeHa B COOTBETCTBUM C
P HeCyLLIeCTBEHHbIE OLLUMGKMU. 3agaHvem. MimetoTcs oTaenbHble

HeCyLLLeCTBEHHbIE OLUMOKN.

OTBeT HENOHBIN,NPYU MOHUMAHUN
3 (yaoBneTBopuTesibHO) | CYWHOCTM npeamMeTa B LiefloM COAepXuT
CyLLEeCTBEHHbIE OLUMOKM

3agaHue BbINONHEeHO NOMHOCTLIO, HO C
CYLLECTBEHHbLIMW OLLMOKaMK.

Hes3HaHne 3HaunTenbLHoOM YacTtu

2 (HeyOBNETBOPUTENHO) NPUHLMMNANBbHO BaXHbIX 311EMEHTOB CTyOeHT He B COCTOSIHUM 3aLUUTUTL pe3ynbTaThl
YA P ancunnnuHbl. MHorouyncneHHele rpybble cBoen paboTbl
OLLMOKM.

CTyLeHT CBOEBPEMEHHO BbINOSTHUI
nabopatopHble paboTbl M NpeacTaBus
3auTeHo pesynbTaThbl; B COOTBETCTBUM C
TpeboBaHWSIMU BbIMOMHWM U 3aLLMTUI
KypcoByto paboTy.

CTyOeHT He BbINOMHWI (BbIMNOHMI
YacTu4yHo) nabopaTopHble
paboThbl,40NYCTUI CYLLECTBEHHbIE OLLUMOKM
B OTBETE Ha BOMNPOCHI NpenogaBaTens.

He 3ayTteHo

5.2 TUnoBble KOHTPOSbHbIE 3alaHNUA MU UHble MaTepuarnbl, Heo6xoANMbIe AN OLeHKU 3HaHWUIA, YMEHUH,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB

Kypc 3

1 1 MNMoHATMA hr3nM4eckoro n maTtemMaTMyeckoro MOL4enMpoBaHus

2 2 Mogenu Tenno-mMaccoobMeHHbIX NPOLLECCOB

3 .

3 Mogenun npoueccoB MeEXaHMYECKON TEXHOMNOIMN

4 4 Mogenu XMMMKO-TEXHOMNOIMYECKNX NPOLECCOB

5 Mogenu Ha ocHOBe ypaBHEHWI C MPOU3BOAHbLIMW B NPABON 4YacTu

6 6 MNMony4yeHne Ha Moaensax BeCoBbIX PYHKLUMIA CUCTEM YrpaBneHnst

7 7 MeToabl MogenMpoBaHNs 06 bEKTOB, OMUCHIBAEMbIX YPABHEHUSMW B YaCTHbIX MPOU3BOAHbIX

8 8 MeToabl NpeacTaBneHns NCXOAHbIX AaHHbIX 1 06paboTku pe3ynbTaToB MOAENMPOBaHUSA
Kypc 4

9 1 MpyHUMNBI CTAaTUCTUYECKOrO MOL4ENNPOBaHMUS

10 2 [eHepaTopbl CyYanHbIX Yucen

11 3 MogenupoBaHue crny4yanHbiX cobbITUIA




12 4 MogenupoBaHue OUCKPETHbIX CIlyYanHbIX BENUYMH

13 5 MogenunpoBaHne HenpepbIBHbIX Cy4YanHbIX BENUYNH

14 6 MogenunpoBsaHue cnyvanHbIX BEKTOPOB

15 7 MogenupoBaHue crny4ariHbIX NpoLeccoB

16 8 MogenunpoBaHue cnuctem maccoBoro o6cnyxmeaHms ¢ notepsamm TpebosaHum

17 9 MoqenmpOBaHme CnctemMm mMaccoBoro 06Cﬂy>KVIBaHVIF| C oXungaHmem

18 10 O6paboTka pe3ynbTaToB CTAaTUCTUYECKOTO MOAENNPOBaHNS

Kypc 5
19 1 OpraHu3auusi BbIMUCIUTENbHBIX 3KCNEPUMEHTOB NMPU MOAENMPOBaHNM MPOLLECCOB
20 2 OpraHusauus BblYUCAUTENBHbBIX 3KCNEPUMEHTOB NP MOAENNPOBAHUN CUCTEM

21 3 MNMporpamMbl MOgENMPoOBaHMA NPOLLECCOB MEXaHNYECKON TEXHOMNOMMU

22 4 TporpaMmbl MOAENMPOBAHWS XMMUKO-TEXHOTOMMYECKMX NPOLLECCOB

23 5 lNMporpammMbl MOgENMPOBaHUA ynpasreHnsa 3anacamu

24 6 MNMporpammbl ONTMMM3aLMK NPoLECCOB Ha 6a3e MaTeMaTU4ECKOro NPorpaMMMpoBaHms

25 7 MNMporpamma onTMmnsaumm rpadumka ycTaHOBKN CTAHKOB

26 8 MNMporpamma noncka onTMManbHON Tpacchl

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agaym, Kenchbl)

MpenycmaTpmBaeTcs BbINOMIHEHNE NPAKTUYECKMX U NabopaTopHbIX paboT B TeYeHME CEMECTPa, a Takke
BbIMOMTHEHMS N cAava KypCOBOro npoekTa.
5.3 MeToanyeckue maTepuansl, onpeaensowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BlageHui (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K n(poMexxyTo4HoOn atrecTaumMu U NopsaaoK NUKBUAALMM aKaAeMUyeckomn
3afl0MKeHHOCTH

lMpoBeaeHe NpomMeXyTO4HON aTTecTaumm pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMG6IMYMNTA
«MonoxeHne o NPOBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyvatoLLmnxcsi»

5.3.2 ®dopma npoBeaeHNA NPOMEXYTOYHOM aTTecTauMu No AUCLUNINHe

YcTHas MucbMeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo gUcuuniivHe
Ha nogroTtoBky K npomMexxyTodHon aTTectaumm otBoantcs 30 MUHYT

6. YYEBHO-METOOUYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCLUUNJINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHua | Ccblinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

Bapcyk, W. B. Y4yebHo-meToaM4eCcKoe Mocksa: MoCKoBCKUIA http://www.iprbooksh
nocobue no gucuunnunHe TeXHUYECKNI 5 0p.ru/61506.html
MOJJ,EJ‘IVIpOBaHVIe CUCTEM U YHUBEPCUTET CBA3U U 015
npoueccos MHpopmaTmkm

CmupHoB, U. H. KomnbloTepHoe CaHkT-TMeTepbypr: CaHKT- https://www.iprbooks
MOLENMpOBaHMe TEXHWUKO- MeTepbyprckuin hop.ru/118388.html
3KOHOMUYECKMX NpoLeccos. rocyﬂ,apCTBeHHbIVI 2020
Tunoeble mogenu o6bLEKTOB yHUBepcuteT
1 CMCTEM YrnpaBlieHus NPOMbILLNIEHHbIX

TEXHOMNOIMMN U An3anHa

6.1.2 lononHuTenbHaa yyebHaa nutepatypa

CmupHoB W. H. MeToabl onTuMmnsaumm http://publish.sutd.ru/
CINOXHbIX CUCTEM. Cnoe.: crnerynTg, 2019 tp_ext_inf_publish.ph
JTaBopaTopHble paboThl p?id=2019243

CmupHos U. H. KomnbloTepHoe CankT-MeTep6ypr: http://pl_Jinsh.su_td.ru/
MOAENUPOBaHNE TEXHMKO- Cr6rynTa ) 2021 tp_ext_inf_publish.ph
3KOHOMWYECKMX NPOLLECCOB p?id=202150

6.2 NepeyeHb npodeccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CMPAaBOYHbIX CUCTEM




WndopmaumoHHbin noptan Jlerlpombusnec  http://Ipb.ru/

UHTepHeT-nopTtan Pocnernpom www.roslegprom.ru

Poccuiickuin coto3 npegnpuHuMaTenein TEeKCTUNBbHOW U Nerkov npombineHHocT — http://www.souzlegprom.ru/
AneKkTpoHHO-OMbnmnoTeyHasa cuctema «IPRbooks» [QnekTpoHHbI pecypc]. — Pexxum goctyna: http://www.iprbookshop.ru

6.3 NMepe4veHb NNLEH3NOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Access RUS OLP NL Acdmc
DosBox
MicrosoftOfficeProfessional
MATLAB

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOB6X0AMMOW ANA OocyLlecTBNEeHMA o6pa3oBaTeNbHOro
npouecca no gucumnniunHe

AyauTopus OcHaleHne

MynbTuMeauiiHoe 06opyAOBaHNE, KOMMLIOTEPHASA TEXHUKA C BO3MOXHOCTBHO NOAKIIOYEHUS K
KomnbtoTepHblii knace | ceTn «MHTepHeT» 1 obecneyeHneM AocTyna B 9NEKTPOHHYI0 MHEOPMaLIVIOHHO-
obpa3zoBaTenbHyto cpeay

MynbTuMeguinHoe obopyaoBaHue, creumnanmanpoBaHHas mebenb, Jocka
JlexumoHHas Y A PYA H P A

ayautopust

CneuwnanuavpoBaHHas Mebenb, gocka
YyebHasa ayautopus
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