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1 BBEOQEHUE K PABOYEN MPOrPAMME AUCLUMMNIIUHbI

1.1 Uenb aucuunnuubl: CdopmypoBaTb KOMMNeTeHUMM obyvaroweroca B obnactu MoaenvpoBaHus
3KOHOMMUYECKNX NPOLIECCOB C NMPUMEHEHNEM METOA0B UMUTALMOHHOIO MOAENMPOBaHMS

1.2 3agaun AUCLUNNUHBI:

* 03HAKOMUTbL C METOA4AMWN MOAENUPOBAHUST SKOHOMUYECKMX NPOLIECCOB;

* 03HAaKOMUTbL C METOAAMUN UMUTALMOHHOTO MOAENMPOBAHNSA U OCHOBHBIMW HAanpaBneHUsIMN ero NPUMeEHeHUs;

* MoKas3aTb MPaKTUYECKOe NPUMEHEHMNE NMUTALMOHHBIX MOAEeNen ANst OLEHKN SKOHOMUYECKMX NoKasaTenem;

* HAY4YUTb BbINOMHATbL NOCTAHOBKY 3a[la4M UCCreoBaHNs S3KOHOMUYECKMX NPOLECCoB, CTPOUTb MaTeMaTuyeckme
MoAgenu, NpoBOAUTb CTaTUCTUYECKYO 06paboTKy pe3ynbTaTos;

* MCMNOSb30BaTb NAKeTbl MPUKNaaHbIX nNporpaMmm Ans paspaboTkM MMUTALMOHHBIX MOAENEN 3KOHOMUYECKMX
npoLieccos

1.3 TpeboBaHuA K NpeaBapuUTesibHOM NOAroTOBKE 00y4aloLLEerocs:

MpenBaputenbHas NOAroToBKa Npegnonaraet co3gaHve OCHOBbI ANst POPMMPOBAHUS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPWU U3yYEeHUN OUCUUMINH:

OKOHOMUYECKUIA aHanNn3 4eaTenbHOCTM PUpPMBbI

OKoHOMMKa
Teopusi CUCTEM 1 CUCTEMHBIN aHann3

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

MKn-5 : Cnoco6eH MogenupoBaThb NpUKNagHblie 6u3Hec-npouecchbl

3HaTtb: TeopequeCKme OCHOBbI NMpUMeHeHnAaA UMUTAUMOHHOIo MoaesfmiMpoBaHUA; OCHOBHble TUMbl 3adad, pellaemMbliX
MeTogdaMmy UMUTaUMOHHOIo MoaenmpoBaHua,; CTaTUCTUMECKME METOObl NOJTy4eHUA U O6pa6OTKI/I OaHHbIX
YMeTb: BbinonHaTb NOCTaHOBKY 3aja4vn nccrnenoBaHnAa 3KOHOMUYECKUX NpoueccoB; CTPOUTbL MatemMaTudyeckme mopenun
ana peweHuna 3agayvdn € npuMeHeHunem VIHqI)OpMaLI,VIOHHbIX TEXHOSIOrNIA; npoBoauTb CTaTUCTUYECKYHO o6pa60T|<y
pe3ynbTaTtoB C UCMOJIb30OBAHWEM COBPEMEHHbIX MpOorpaMmMHbIX CpeacTB MMUTAaLMOHHOIoO MoaeiMpoBaHUA

Bnapetb: Hasbikamu pa3p360TKVI UMUTALMNOHHBLIX MOAENen 3KOHOMUYECKNX npoueccoB; npuMeHeHna MeToaoB
mMateMmaTtuyeckoro 1 MMMTauMoHHOIro MoaennpoBaHUA; OMNbITOM MUCMNOJIb30OBAaHUA COBPEMEHHbLIX NMporpamMMHbIX CpeacTtB
MMUTAUMUOHHOIo MmoaefnmimpoBaHnA




3 PE3YINbTATbI OBYYEHUA MO ANCLIUNITUHE

HaumeHoBaHve 1 cogepkaHne pas3aenos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc gnst 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4acbl)

MHHoBaLL.

dopmbl
3aHATUN

dopma
TekyLero
KOHTpOnNS

Paspnen 1. OcHOBHblE NOHATUA
UMMWUTaLUOHHOrO MOAENUPOBaHUSA

Tema 1. MNpegmeT 1 3agaym UMUTaALNOHHOIO
MoaenupoBaHuda. Buabl  MMUTaUMOHHOO
MOAENUPOBaHUA. AHanuTn4yeckas "
MMUTaLMOHHasA MoAaenu. Bpems B
MOAENUPOBaHUN.

MpakTnyeckoe 3apaHue: Pelwenne 3agay
MEeTOAOM CTaTUCTUYECKUX UCMbITaHU B MS
Excel.

10

Tema 2. NocnegoBaTenbHOCTL pa3paboTku
UMUTaUUOHHBIX Mogenen. Bepudukauus,
Banugaums, afekBaTHOCTb Moaenu.
OTnuuutenbHble 0COBGEeHHOCTH
UMUTaLNOHHOIO MOAENUPOBAHUA.
Mpobnemsbl UMUTaLNOHHOIO
MOAENNPOBAHUA.

Mpaktuyeckoe 3agaHve: OueHka u4ucna
DO3bIrDbILLEN Y TOYHOCTU BbIYUCTIEHUS.

10

nn

Pasgen 2. Mogenu onucaHus MPUYUHHO-
CIeCTBEHHbIX CBA3EWN

Tema 3. Mopgenb pocTta BbIXOQHOIO
nokasarens. KoHeuyHo-pa3HOCTHbIe
ypaBHeHna.  Mogenb  adhdekTnBHOCTM
peknambl. Mogenb pas3suTua ¢UHaAHCOBOW
nupamuabl. Mogenb «XUWHUK->KepTBay.

MpakTnueckoe 3aganue: OnpegeneHune
Ha[EXXHOCTU CUCTEMbI C WCMONb30BaHWEM
WHCTPYMEHTanbLHON cpenbl
aBTOMAaTU3MDOBAHHOIO NPOEKTUDOBAHUS

10

Tema 4. [lpoBegeHMe 3SKCMEPUMEHTOB C
MoZdenbd  cuctembl.  OTnUUUTENbHbIE
0ocobeHHOCTH UMUTALMOHHOIO
MOZENMPOBaHUS.

MpakTnyeckoe  3agaHue.  YnpaeneHue
3anacamu c Ncrnonb3oBaHMEM
WHCTPYMEHTanbHON cpeabl
aBTOMAaTU3MPOBAHHOIO NDOEKTUPOBAHMS.

10

nn

Paspen 3. MeToabl n  cpegcTtea
UMUTaLMOHHOIO MOAENUPOBaHUS

Tema 5. Vpea wmetoga CcTaTUCTUYECKUX
ucnoitaHn MoHTte-Kapno. OueHka uucna
pO3bIrpbIlUEN N  TOYHOCTU  BbIYUCIIEHUS.
AHanu3 NpoaoMKUTENBHOCTM NPOrOHOB

MpakTnyeckoe 3agaHue: Buibop cTpaterum
peMoHTa c NCMNOMb30BaHNEM
WHCTPYMEHTANbHON cpenbl
ABTOMATU3MPOBAHHOIO  MPOEKTUPOBAHMUSI.
MogenvnpoBaHue  CUCTEMbI  MacCOBOTO
obcnvkneanug.

10




Tema 6. HAsblkM U cpedbl  MNOCTPOEHUA
UMUTaLUNOHHbIX mMoaenen.
CneumnannampoBaHHble S3bIKM UMUTaLMOHHOTO
mMoaenupoBaHuda. MHCTpyMeHTanbHble cpeabl 1
cpeacTBa BU3yaribHOro MogenupoBaHus

MpakTuyeckoe  3agaHue: MMunTaumnoHHoe
MOOENUPOBaHWE  UHBECTULIMOHHBLIX  PUCKOB.
VMccnegoBaHne npubbinn ovpMbl C MOMOLLIbHO
nMmmuTaumMoHHon  mogenu.  MopgenupoBaHue
CEPBMCHOro 06CNyXnBaHNs NnoTpedutenen

WTtoro B cemecTtpe (Ha kypce ana 3A0)

16

AC

KoHcynbTauum 1 npoMexyToyHas atrectaums
(Ok3ameH)

17

34

66

2,5

24,5

Paspen 4. mntaumMoHHOe mMogenvpoBaHve B
COBpPEMEHHOM WHCTPYMEHTanbHONn  cpefe
Anylogic

Tema 7. Buabl MMUTAUUOHHBIX MoAdenen u ux
MaTemaTuyeckoe onucaHue

MpakTnyeckoe 3ajaHue:
COOBbITUHOE MOAENMPOBaHNE

OuckpeTHo-

Tema 8. MogenupoBaHue criyqyanHbix COObITUR
1 BenuyunH. Ctatuctnyeckoe MoaenmpoBaHue B
cpeae Anylogic

MpakTnyeckoe 3afaHue: AreHTHOE
MoaenupoBaHue. CuctemHasa gmHamumka

10

701

Pasgen 5. CneunanusnpoBaHHble CpeacTBa
CO30aHNs MMUTALMOHHBIX Mopaenem B cpege
Anylogic

10

Tema 9. CneumanusmpoBaHHble CcpeacTea
co3aaHus UMUTALNOHHbIX mMoaenen:
newiexoaHas oubnmoTteka

MpakTnyeckoe 3agaHne: PaspaboTtka mogenu B
neLuexoaHon 6mbnmnorteke

Tema 10. CneumanusnpoBaHHble cpeacTea
co3gaHus NMUTALNOHHbIX mMoaenen:
KernesHoOopoXKHas, aBTOMOOUNbHas
onbnuotekn

MpakTnyeckoe 3agaHne: PaspaboTtka mogenu B
KenesHodopoXxHon 6ubnunoteke. PaspaboTka
MoJernu B asToMobunsHon oubnmoteke

10

AC

Paspgpen 6. [naHupoBaHne wun o6paboTka
pe3ynbTaTtoB  MOAENWPOBaHUS B  cpede
Anylogic

10

AC

Tema 11. Ctatuctudeckme metonbl 06paboTku
3KCMepUMeHTanbHbIX AaHHbIX

Mpaktuyeckoe  3apgaHue:  CraTtuctudeckas
obpaboTka pesynbTaToB 3KCMNepUMeEHTa.
VHCTpYyMEHTBI cpeabl Anylogic ans
npoBedeHns1  cTaTUcTMyYeckon  0b6paboTkM
OaHHbIX.

10




Tema 12. MNoHaTtre MaLLUWUHHOro
3KCNepuMeHTa. Uenb 3KCnepuMeHTa.
[MnaHMpoBaHMe 3KcnepuMMeHTa B 3agadax
onTUMM3aLINN.

MpakTuyeckoe 3aganve: [naHupoBaHue
akcnepumMeHTa. HacTpovika akcnepvMeHTa.
Ontummnzaums.  Kanmbposka.  PelueHue
3a4a4v oNTUMKU3aLMN PEKNTaMHON cTpaTerm
NpW pacnpocTpaHeHU HOBOIO NPOAYKTA.

16

nn

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 34

66

KoHcynbTauum 1 npomexyTo4dHas

aTTectauuns (Ok3ameH) 2.5

24,5

Bcero koHTakTHas pabora u CP no

107
AUCUUNnuHe

181

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHue y4ebHbIM NiaHoOM He NpegycMOTPeHo

5. ®OHA, OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOUYHOW ATTECTALIUK
5.1 OnucaHue nokasarenen, KpuTepmes U CUCTEMbl OLIGHUBaHUSA pe3ynbTaToB 00yYeHus

5.1.1 NokasaTenu oueHMBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHMBaHNA pe3ynbTaToB 00yYeHus
KOMMeTEHLMMN cpencrea

dopmynupyeT CyLWHOCTb M MPUHUMNBI  MUCMOMb30BaHWA MeEeTOL0B
MMUTaALMOHHOIo MoenupoBaHus, npUMeHaemMble meToakl|Bonpockl YCTHOro
CTaTUCTUYECKOWN OLIeHKN pe3ynbTaToB UCCIedoBaHuA. cobecenoBaHus
BbInonHAeT nocTtaHoBKY 3adadn, paspabaTtbiBaeT MaTteMaTUYecKyto

MKn-5 Mogesnb, MPOBOAMT MOAENMPOBAHME W CTaTUCTUYECKYD 0OpaboTky

pe3ynbTaToB nccnenosaHuA (¢ npumMmeHeHnem COBpPEMEHHbIX
MHCTPpYMEHTallbHbIX CpeacTB MMUTaLMOHHOIoO MoaenmpoBaHuA.

[eMOHCTpUpYeT  UCMONb30BaHWE  COBPEMEHHBIX  MPOrPaMMHbIX
CPeACTB  MMMUTALMOHHOIO  MOZENUPOBAHUS  MPWU__ PELUEHWU

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cucrema n KpuTepum oLeHUBaHUA

LLikana oueHnBaHua

Kputepumn oueHnBaHns coopMMpPOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHme MucbmeHHas paboTa

5 (OTNNYHO) MOHVMMaHWe npeMeTa U LUUPOKYHO

MonHbIN, ucHepnbiBaOWNMA OTBET, SBHO
OEMOHCTPUPYHOLLIMIA rnybokoe

3pyanLMI0O B OLEHMBaemon obnactu.
Kputnyeckuin, opurnHanbHbld NOAxo4 K

4 (xopoLuo) CTaHOapTHbIN, B LIENIOM KavyeCTBEHHbIN,

OTBeT  NOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX 0bsa3aTenbHbIX
WCTOYHMKOB wuHGopmaumn. [llogxon K
mMaTtepuany  OTBETCTBEHHbIn.  OTBeT

OCHOBaH Ha Bcex o0bs3aTenbHbIX
NCTOYHMKax nHpopmaumn. MpucyTcTBytoT
Hebonblmne npobenbl B 3HAHUSX WK
HecyLLleCTBEHHbIE OLLMOKM.

OCHOBHOM TOINbKO NEKLMOHHbIE
maTepuansl, 6e3  camocTosiTenbHOM
paboThbl ¢ pekoMeH0BaHHOM

3 (yooBneTBOpuUTESbHO) | NUTEepaTypon. HemoHcTpupyet

OTBeT HeNosHbIN, BoCnpousBoouT B

NoHUMaHWe npeaMeTa B LenoMm, 6es
yrnyénexusa B peTanu. [lpucyTcTByoT
CYLLECTBEHHbIe OLMOKM MUnu npoGens! B
3HAHUAX MO HEKOTOPbLIM TEMaM, He3HaHue




(nyTaHuua) BaXKHbIX TEPMUHOB.

HecnocobHocTb 0TBETUTL Ha BoOMpoc 6e3
MOMOLLN 3K3aMmeHaTopa. HesHaHve
3HaYUTENbHOM  YacTu  MpPUMHUMNUanbLHO
Ba>KHbIX 3NeMeHToB OVCUUNIINHBI.
MHorouucneHHsle rpyéble OLLNBKN.
HenoHvmaHne 3aaHHoro BOMpoca.
2 (HeypoBneTBopuTENbHO) | HECNOCOGHOCTL CdhopMynmpoBaTh XOTS Gbl
oTAenbHble  KOHUEenuuMu  OUCLUMIMHBIL.
MonbiTka  cnNuUCbIBaHUS,  WUCMOMb30BAHWSA
HepaspeLUeHHbIX TeXHUYECKUX YCTPOWCTB
U Monb30BaHUs MNOACKA3KOW [ApYyroro
yeroseka (BHE 3aBUCUMOCTU oT
YCNELUHOCTW Takomn MOMbITKM).

5.2 TunoBble KOHTPOsbHbIE 3aaHuUs UNN UHbIe MaTepuarbl, HeO6XoAUMbIe Arisi OLlEeHKU 3HaHUIN, YMeHUiA,
HaBbIKOB U (MNK) onbiTa AeATeNbLHOCTU
5.2.1 MepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 6
1 MpeomeT 1 3agayn UMUTaALUOHHOrO MoaenupoBaHusi. OCHOBHbIE BUObI MOAENEN.
2 lMoHATME MMUTALMOHHOTO MOAENUPOBaHMS. Buabl MIMUTALMOHHOIO MOAENUPOBaHUS.
3 MHCprMeHTaHbeIe cpeacrtea MMUTALUMOHHOIO MogenmpoBaHuA.
4 MocnegoBaTenbHOCTL pas3paboTkM MMUTALMOHHBLIX MOAENEN.
5 Pewenne 3agay metogom MoHTe-Kapno. iges meToaa cTaTUCTUYECKUX UCMbITAHUNA.
6 OueHka ymcna po3birpbILLE U TOYHOCTU BbIYUCTIEHWS.
7 OueHrBaHMe OOBEPUTENLHOIO MHTEpPBana BbIGpaHHOro nokasartens ahpekTMBHOCTM.
8 Bnusanue npoAaoJPKUTENIBHOCTU NPOroHOB Ha TOYHOCTb BbIYMCINEHUN.
9 Bpems B MogenuposaHuu.
10 OueHKa KayecTBa MMUTALMOHHbBIX MoAernen: Bepudrkaums, Banugaums, aqekBaTHOCTb.
11 Mpob6nembl UMUTALMOHHOTO MOAENMPOBAHNS.
12 Mpumepbl Mogenen Ana onMcaHusa NPUYNHHO-CIIeACTBEHHBIX CBA3en. Mogernb pocTa BbIXOAHOro nokasaTensi.
13 Mpumepbl Mmogenen 4na onucaHnsa NPUYNHHO-CREACTBEHHbIX CBA3eN. KOHEYHO-Pa3HOCTHbIE YpaB-HEHUS.
14 Mogenb adhdheKkTUBHOCTH peknamsbl.
15 Mogenb passuTusa oMHaHCOBOW NUpaMuabi.
16 Mogenb «XuwHuk->KepTtea.
17 OTnnynTenbHbIe 0COBEHHOCTU MMUTALIMOHHOTO MOAENPOBAHMSI.
18 MmuTrpoBaHue crydanHoro dpaktopa € NOMOLLbIO PO3birpbilla Npu OLEeHUBaHWUK NIOLLaAM Kpyra.
19 MmuTrpoBaHue criyyanHoro dpaktopa € NOMOLLbIO PO3bIrpbilla Npu onpeaeneHn HageXHOCTU CUCTEMBI.
20 MmuTtnpoBaHue crnydyanHoro goaktopa ¢ NoMOLLbO PO3bIrpbilla npy ynpasneHum sanacamu.
21 MMutupoBaHme cny4yanHoro oaktopa ¢ NOMOLLBO pOo3birpbilla npy Beibope cTpaTernn peMoHTa.
22 MMutupoBaHme cny4yanHoro goaktopa ¢ NOMOLLBO PO3birpbilla Npy uccrnegoBaHny Npubbiny ypmbl.
Cemectp 7
23 TunoBble 3agayn, peluaemMble CpeacTBaMU UMUTALMOHHOTO MOAENMPOBAaHMSI MPU YNpaBreHUN S9KOHOMUYECKMU
obGbeKkTamu.
24 MpoBeneHne MofenbHbIX 3KCNEPUMEHTOB. Brapl peLueHnii, monyyaembix B NpoLecce MOAEeNMpoBaHuS.
25 CratucTndeckne pesynbTaTbl, KOTOPblIE MOXHO NOMy4YaTe NPU UMUTALMOHHOM MOAENMPOBaHUM.
26 OueHka napamMeTpoB pacnpegeneHni.
27 [oBepuTtenbHbI MHTEPBaN ANs OLEeHMBaeMbIX MapamMeTpoB.
28 CratucTtndeckas nposepka runotes. O6LMI anroputm.
29 Buabl uMnTauMoOHHbIX Moaenen.
30  |OvcKpeTHO-COObITMIHBIE MOAENN B 3KOHOMUYECKUX cUCTEMaXx. [10ToKK, 3aepKKu.
31 [nckpeTHO-CoBbITUIHBIE MOAENN B 3KOHOMUYECKUX cucTteMax. ObCnyXxuBaHue 3asiBOK B YCIMOBUSIX OTKA30B.
32 AreHTHble Mogenu. O6nacTb NPUMEHEHMWS] areHTHOro MOLENMPOBAHUS.
33 Moaenu cucteMHOn oUHAMUKNA.
34 MnaHupoBaHne MoaernbHbIX 3KCNEPUMEHTOB. Llenu nnaHMpoBaHms 3KkCnepuMeHTOB.
35 Crpaternyeckoe nnaHupoBaHWe MMUTALIMOHHOIO 3KCMEPUMEHTA.




36 TakTnyeckoe nnaHpoBaHMe 3KCnepumMeHTa.

37 [MaccuBHBIN 1 aKTUBHbIN SKCNIEPUMEHT.

38 HasHaveHune kannbpoBku mogenu.

39 BoamoxxHoCcTH Anylogic no nnaHnpoBaHUO N peann3aunn MmogeribHbiX 3KCNeprnmMmeHTOB. npOCTOI7I OKCNepuMeHT.

40 BoamoxxHocTH Anylogic no nnaHnpoBaHUO N peanun3aunn MmogeribHbiX 3KCNeprnmMmeHTOB. OnTummsaums.

BoamoxHocTu Anylogic no nnaHMpoBaHWio U peanua3almn ModerbHbIX SKCrepuMeHToB. BapbupoBaHie
napameTpoB.

41

42  |[MpuHUMNbI pa3paboTku croxHbIX Mogenel B Anylogic. MoHsATHe Knacca akTUBHBIX OGHEKTOB.

MpuHUMNBI pa3paboTku croXHbIX Moaenel B Anylogic. TexHoNorus nepegaymn nakeToB AaHHbIX B CIOXHbBIX
Moaensx.

43

MpuHUMNbI pa3paboTky crnoxHbIX Mogenel B Anylogic. PaspaboTka cMellaHHbIX MMUTaLMOHHbLIX Modene
CIOXHbIX CUCTEM.

44

5.2.2 TunoBble TecTOBbIe 3afaHusi

He npegycmoTtpeHo
5.2.3 TunoBble NPaAKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3agayu, Kenchbl)

TunoBble NPaKTUKO-OPUEHTMPOBAaHHbIE 3a4aHNa NpeacTasneHsbl B MpunoxeHun Kk gaHHon P

5.3 MeToaunyeckue matepuanbl, onpeaensitowme npoueaypbl oLeHUBaHUSA 3HaHUM, YMEHUN, BNnageHuin (HaBbIKOB
M (MNN) NpPaKTUYECKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLerocs K NpoMexyTo4yHoM atrectauum 1 nopsiaok NMMKBUaaUmMmn akageMmyeckomn
3a0MKEeHHOCTH

lMpoBeaeHne NPOMEXYTOYHON aTTeCcTauun pernaMmeHTMpOBaHO foKasrbHbIM HOpMaTMBHBIM aktom CIGIYMNTL
«[lMonoxeHue 0 NPoBeAEHNM TEKYLLIEr0 KOHTPOSS YCNEBAaeMOCTU U NMPOMEXYTOYHOW aTTecTaumnm oby4aroLLmxca»

5.3.2 ®opma npoBeaeHNA NPOMEXYTOYHOWN aTTecTauum nNo AMcumUninHe

YcTHaa X MucemeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTH NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE

Ok3aMeH MPOXOAMT B KOMMbOTEPHOM knacce. [pu npoBegeHMM 3K3amMeHa He paspellaeTcsi Nonb3oBaTbCs
y4ebHbIMK MaTepranamu.

Bpems Ha nogroToBKy OTBETa 3k3aMeHaLoHHoro buneta coctaenseT 30 MUHYT, BPEMSI HA BbINONHEHWE 3aaHus
3K3aMeHaLMOHHOro buneTta ¢ NPUMEHEHUEM BbIYUCIIUTENBHON TEXHWKM cocTaBnsieT 20 MUHYT.

6. YYEBHO-METOANYECKOE U UHPOPMALIMOHHOE OBECNEYEHUE OAUCLUUNIUHBI
6.1 YyeOHasa nutepartypa

ABTOp 3arnasue | M3paTenbcTBo log wspaHus | Ccbirnka

6.1.1 OcHoBHas y4yebHasa nuteparypa
CanmuHa, H. 0. MmuTaumoHHoe Tomck: Tomckui http://www.iprbooksh

MoaenvpoBaHue rocyaapCTBEHHbIN op.ru/70012.html

YHUBEPCUTET CUCTEM 2015
ynpaBneHvs u
pPagunoaneKkTpPoHMKN, Onb
KoHTeHT
AkcanoBa, A. B.,|Matematuuyeckoe KasaHb: KazaHckun http://www.iprbooksh
Baneesa, A. H.,|mogenvnpoBaHme HaLNOHaMbHbIN op.ru/62188.html
Baneesa, n. H.,|aKoHOMMYEeCKNX NpoLeccoB ncernegoBaTenbCKuin 2016
Nymepos, A. M. TEXHOMOMNYECKNI
YHUBEPCUTET

pauesa, M. B.,|MogenuvpoBaHue http://www.iprbooksh
UepemHbix, 0. H.,[akoHoMmunuyeckux npoueccos | Mocksa: KOHATU-OAHA 2015 op.ru/52067.html
TymaHoBa, E. A.
NluxteHwTenH, B. E.,|MaTtemaTtudeckoe http://www.iprbooksh
Pocc, I'. B. MoaenvpoBaHne Capartos: An Nn 3p 2018 op.ru/74969.html
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cUCTEM

6.1.2 [lononHuTenbHasa yyebHasa nutepaTtypa




Cysganos E. I.,|Teopusa cuctem 1 cUCTEMHbBIN http://publish.sutd.ru/
KpagseL, T. A.,|aHanus Cne.: CrerynTA 2015 tp_ext_inf_publish.ph
AnekcaHgposa H. J1. p?id=3050
XXypaeneea, T. tO. MpakTukym no gucuunnuHe . http://www.iprbooksh
P «SMI/ITaL)I,/I/IOHHOG Caparos: Bysosckoe 2015 op.pru/27380F.)htmI
obpasoBaHue
MOAENNPOBaHNEY
Mwuuens, A. A.,|C6opHuk 3apay no Tomck: Tomckun http://lwww.iprbooksh
lpubBaHosa, E. b. VMUTaLMOHHOMY rocy1apCTBEHHbIN op.ru/72177.html
MOAENMPOBaHUIO YH/BEPCUTET CUCTEM 2016
3KOHOMMYECKMX NPOLLECCOB ynpasneHusi
paavoaneKTPOHUKN
KpaBseu T. A. Cratuctnyeckue MeToabl http://publish.sutd.ru/
obpaboTku ) tp_ext_inf_publish.ph
3KcnepuMeHTanbHbIX AaHHbIX Crie6.. CrieryntA 2018 p?id=2018391
KpaBseu T. A. MogenupoBaxue http://publish.sutd.ru/
3KOHOMMUYECKNX NPOLLECCOB U cre.: cnerynrta 2017 tp_ext_inf_publish.ph
CUCTEM p?id=201722

6.2 I'Iepel-leHb HpO(*)eCCMOHaanbIX 6a3 AaHHbIX U Mchopmauuouuo-cnpaBoqublx CUCTEM

MHOpPMaLMOHHBIN ~ pecypC MO  UMWUTALMOHHOMY  MOLENUPOBAHWMIO  [ONEKTPOHHbIN
https://www.anylogic.ru/

pecypc]. URL:

MHdopmMaumoHHasa cuctema «EamMHoe okHO JocTyna K obpasoBaTtenbHbiM pecypcam. Pasgen. MiHdopmaTuka n
NMHAOPMaLMOHHbIE TEXHOMOrMMy [DnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

OneKTpoHHO-6MbnnoTeyHas cuctema IPRbooks [SnekTpoHHbIn pecypc]. URL: http://iwww.iprbookshop.ru/

6.3 NepeyveHb NULEH3MOHHOro U CBOGOAHO PacNpPOCTPaHAEMOro NporpamMmMHoro obecnevyeHus
Mathcad Education — University Edition Term
MicrosoftOfficeProfessional
Microsoft Windows Professional Upgrade Akagemuyeckas nuueHsms
NetOp School 6
Java Development Kit

6.4 OnucaHue maTepuanbHO-TEXHMYECKOM 6a3bl, HEOGXOAMMOW AN OCyLUeCTBIIeHUs 0bpa3oBaTesibHOro
npouecca no gUCLUUNIMHe

AyanTtopus OcHalleHue

MynbTmMeguiiHoe obopyaoBaHue, cneluanm3vposaHHas mebenb, Aocka
JlekumoHHasa y A pyA H P A
aygutopusi

MyrnbTumMeauiiHoe 06opyaoBaHME, KOMMbIOTEPHAS TEXHMKA C BO3MOXHOCTbIO MOAKMIOYEHNS K CETU
KomnbloTepHbIn knacc |«MHTepHeT» 1 obecrneyeHneM AOCTyMa B 3MEKTPOHHYI WHGOPMAaLMOHHO- OGpa3oBaTerlbHyH
cpeay




Ipunoxenune

pabodeii mporpaMMbl JUCHUTUIHHBI “VIMHTAIMOHHOE MOJISTHPOBAHIE SKOHOMHYECKHUX MPOIIECCOB U
cucrem”

no Hanpasienuto noarotoBku 09.03.03 Ipuknannas nadpopmaTrka
naumenoBanue OIT (mpodws): [puknagHaas nHGOpMaTHKA B SKOHOMHUKE

5.2.3 Tunosble NMPAKTHKO-OPUHCHTUPOBAHHBIC 3a/IaHUS

Ne .
n/n YcnoBust TUNOBbLIX NPAKTUKO-OPUEHTUPOBAHHbIX 3a4aHunI
Cemectp 3
3agava
dupma paccmaTpmBaeT MHBECTULMOHHbIV MPOEKT MO NPOM3BOACTBY NpoaykTa «Ax». NMpoekT paccuntaH Ha T =

5 ner.

MepBoHayarnbHble nHBECTULUK (B MOMEHT t = 0) cocTtaBunu lp = 4200 yCnoOBHbIX AEHEXHbIX €AUHNLL, 3aTeM B
MOMeHTbI t =1,..., T npegnonaraTca NOCTYNNeHNs — YncTble AeHexHble noTokn (Net Cash Flow) NCF..

B kauyecTBe kputepus Kayectsa MHBECTULIMOHHOIO NPOEKTa BO3bMEM YNCTYIO MPUBESEHHYIO (K CErogHALLHEMY
aHio) ctommocTb NPV (Net Present Value)

T NCF
NPV = Y —— L — | 2.1)
t
t=1 ( (1 + r)
1 1
JMCKOHTHBIA MHOXUTENb 1 nepecyMTbiBaeT BEMMYUHY NOCTYNEHNS X1 Yepes rog, K Xo = 1— X 1
+r +r

T. €. K €€ HblHELLHEN 3KBMBANEHTHOM BennunHe. [1encTBUTENbHO, NONOXMB Xo B 6aHK CO CTaBKOW f, Yepes rog
6ynet BennunHa Xi = (1 + r)Xo. Yepes 2 roga Xz = (1 + )Xy = (1 + r)?Xo, T. €. BenuumHa X, sKBMBaneHTHa

1

(1+r)?
crnegyeT OTKa3aTbCH OT NMPOEKTa, MOCKOMNbKY OH yObITOYEH.
PaccmoTtpum ctpykTypy noctynnexHuin NCF.
NCF = [Q«P:— Vi) — F—=A](1 - Tax) + A,
roe Qi — ob6bem Bbinycka (WT.) — 6yaem cumTaTh CryyYarHON BENUYMHON, UMEHOLLIMA paBHOMEPHOE
pacnpegeneHue Ha nHtepeane [150, 300];
P: — LeHa 3a WwTyKy, paBHOMEPHO pacnpegeneHa Ha nHtepsane [40, 55];
Vi — nepeMeHHble 3aTpaTbl Ha LUTYKY, pPaBHOMEPHO pacrnpeaeneHbl Ha uHTepane [25, 35];
F — nocTosiHHble 3aTpaThl, paBHble 500;
A — amopTtumsaums, paeHas 100;
Tax — Hanor Ha NpuBbINb, pasHbi 0.6, nnn 60%.
Mockonbky B NCF; BXOAaT cny4yanHble dpaktopbl, To u NPV Byaet cnyyaeH. TpebyeTcs y3HaTb ero
MaTeMaTn4yeckoe oxmgaHne Mypy U CTaHOAPTHOE OTKITOHEHWNE Onpy.

HbIHELWHen Xo = X2 wt.p;r- HOopMma OuCKoHTa (nepepacyéToB). AcHo, uto ecnn NPV < 0, To

O Npy

Puck MOXHO nameputb KoadhduumeHTom Bapmauumn CV = . Yem meHbLLE ero 3HayeHune (bonblue

NPV
Mnpv U MEHbLLE Onpy, TEM MEHbLUE PUCK MHBECTULIMOHHOIO NpoekTa. PUck cuntaeTcs BbilLe CpeqHEero, ecrv
Cv>1.
Opyras mepon pucka R g9BnsieTca BepOATHOCTb TOrO, YTO YMCTasi NpMBeAEHHaA CTOMMOCTb MeHbLUe Hyns, R =
P[NPV < 0].
AnroputmM uMmMTauuoHHoro moaenupoBaHus B MathCad, BbINOMHSAOLWMIA pacyeT YMCTON NpuBeOEHHON
ctoumocTu N pas umeeT cneayLwmnn Bug




ORIGIN =1
faceckrixeekil

MapameTpel Mogenn =3 I0=4200 r=01 F=300 A=100 Tax =05
A A

b% E
Yucno HabnogeHni N = 1000
A

NPV = |for nel.N

Q « runif (T, 150,300)

P« runif (T, 40,35)

V « mumnif (T,25,35)

T [l:gt-|_1=t -V -F- _a]-u - Tax) + A

it -
NPV, Z : 10
t=1 (1+r)
NPV
Cratuctmnyeckuin aHanms pesynbTaTos:
1 Cmamucmudeckull aHanu3 pe3ynsmamos
1 -97.99 OueHka maTematnyeckoro oxugadua NPV
2 1.28-103 3
M NPV = mean(NPV) M NPV = 1237 x 10
3 1.419-103 N -
4 1.156°103 OugeHka cTaHgapTHoro oTknoHeHnA NPY
5 1.638-102 o NPV = Stdev(NPV) o NPV = §70.157
b 1.847-10° OueHka koadduyneHTa Bapnagum
7 392.745
a NPV
NPV = CV=— CV=0784
8 251.617 M_NPV
9 1.357103
10 119.863 MocTpoeHWe rucTorpamMmel
11 1.473-103 Y
MCIO WHTEPBANOE TPYNNHPOEKHK
12 7.282 P pynnip
13 -83.831 AI‘E'M:= CEﬂ[l + 33210%(3\-}}
14 1.219-103 H = histogram(K ,NPV)
15 1.908:103
16
300, T T T
200 ___ b
{2y

100r b

0
- 107 0 2x10° =107 6x10°
Hu

Puck nHeecTiLoHHoro npoekta R

}/{w: pnom (0, M _NPV.o NPV) R =10.101
Cpaenaite nHTepnpeTaumio pesynbTaToB.
3agava

PaccmarpuBaercs pekiaMHas AesTesnbHoCTh GupMbl. [Ipeanonaraercs nHBecTUpoBaTh 2 MIH. pyo.,
UCTOJIb3Ys IEHEKHbIE CPECTBA OT PEKIAMHOM JIEATEeIbHOCTH. PEeKIaMHbI€ YCIIYTH BBITIOJHSIOTCS MO
3aKa3aM KJIUeHTOB. KoinuecTBO 1 CTOMMOCTD 3aKa30B — CilydaiiHble BEJIMUMHBL. 3aTPaThl B CPEJHEM
coctaBisioT 20 % oT crouMocTy 3aka3oB. Heo0X0auMo OIIeHNUTh, KaKyl0 MPUObUIL MOXKET MOJYIUTh
¢bupMa 3a roJ1 ¥ HACKOJIKO OHA OTJINYAETCS OT 2 MIIH. pYO.

Lenb 3agaun — paccuntaTh NpUOBLIL Pr 3a roj (BBIXOJHOM MOKa3aTeNb) U OLIEHUTh PUCK TOTO, YTO
npuObLIL OyJeT MeHbIle 2 MIIH. pyo.

Ha ocHoBe nocrpoenHoi# umutannonHoil Mosenu B MathCad nmosydeHsl cienyronue pe3yabTaThl




AccnenoBanue rogoBoii npubbini npu ofbeme Boibopku N = 1000

1 CpenHan npubbins
1 2.368°106 mean (Pr(1000)) = 2.221 % 10°
2 2.399-106
3 2.334-106 MWHMManEHOe 3HaueHne
4 2.348-106 in (Pr(1000)) = 1.879 x 10°
5 2.293-106
6 2.326'106 MakcumansHoe 3HaueHue
Pr(1000) =| 7 2.169-106 max (Pr(1000)) = 2.561 x 106
8 2.218°106
9 2121-106 ucnepcuA 3HaueHui nprbdsInu
0 | 2183106 var(Pr(1000)) = 1.112 x 10'°
11 2.15-106
o > 362-106 CDE,[I,HEE KBagpaTtudHoe OTKJ:IUHEHME
3 2.211-105 sidev(Pr(1000)) = 1.029x 10°
14 KoathchuumeHT koBapual i
Covar = stdev(Pr(1000)) Covar = 0.045
O Tnean (Pr(1000)) o=
MicTorpammMa pacnpefeneHiA 3HaYEHWN
npnbenn
Konuyecteo K =750
MHTEpEaNOB
G = histogram(K . Pr(1000})
1 2 60, T La— T
19| 2.142-106 50 mfl
20| 2.156°106 42 _ LI
21| 2.17-106 46 Al [
22| 2.184-106 56 ak M1 11 i
23| 2.197-106 42 I H
24| 2.211-106 45 7 m H]
e
G=125| 2.225°106 57 i 4
26| 2.239-106 50 ol |
27| 2.253-106 47 B
28| 2.267-106 58
29| 2.281-106 50
30| 2.295-106 36
E’ n n
31| 2.309-100 51
. Lex10®  2x10°  22x10° 24610 26x10°
32( 2.322°10 {1

G
. | {i}l' .
Yucno 3HaueHnii B camMomM BEICOKDM cTonbuke maxl G/ = 38
Mopa = 2267000
BepoatHocTs Toro, uto NpubbiNe MEHLLLE 334aHHOTD 3HAYEHUA
Pr_sr = mean(Pr(1000)) a_Pr = stdew(Pr(1000))

promm 2000000, Pr_sr.o_Pr) = 0.013

pnom 2100000, Pr_sr o _Pr) = 0.114
[IpencraBbTe B mabn. OCHOBHBIE PE3YAbTAThl UCCIIEOBAHMS T'OJJOBOM MPUOBLIN HA OCHOBE BEIOOPKHU
pasmepoMm N = 1000 3Ha4CHMIA.

OxumaeMoe

(cpenmice) Hauxynee Hawnnyumee Puck nonyuuts
[okazaTenn (MuHEMAaNBHOE) | (MaKCHManbHOE) |MPUOBLIb, OTIIHIHYIO OT

3HaYEHHE, A

py6 3Ha4YeHHE, pyo 3Ha4eHHe, pyo 2000000 pyb6., %
[puGrLTH
¢up™me1, pyd
3agava

B aBTOMacTepckyto A peMOHTa U POGUIAKTHKH MOCTYMAET CydaifHOE YMCIIO aBTOMOOHIIEH B
cyTku. TpeOyercst onmpeenuTh CYyTOYHBIE PaCcX0Ibl aBTOMACTEPCKOM.

W3 ombiTa n3BeCcTHO, YTO ¢ BeposATHOCTHIO 0,1 mpuxoaat 1, 2 unu 6 aBTOMOOMIIEH, C BEPOSTHOCTHIO
0,4 mpuxoaut 4 u ¢ BeposTHOCThIO 0,3 — 5 aBTOMOOUNEH. [IpencraBum 31U JaHHBIE B BUE psijia
pacnpeseneHust BepositHoctei P




I 2 4 5 6

0,1 0,1 04 0,3 0,1)

B niepBoii cTpoke HAXOAATCS 3HAYCHUS CITyYaiiHON BEIMYMHBI — YMCIIA TPUXOALINX aBTOMOOMIICH;

BO BTOPOH — UX BEPOSTHOCTHU.

Yuco nmpuxoasmux aBToMoomieii creaepupyeM B Mathcad ¢ momormsio moanporpammsl KAvto.
ORIGIN = 1

P=

Pan pacnpefeneHuA npuxona

1 2 4 35 &7
P=1 |
01 01 04 03 0.1)

KonnyecTeo npuweawnx asTomobunei
EAvto = |p « md(l)

K_—‘L(—Plrl if p{P:__1

IL—‘&.(—PL: if P:_1£p<P:_1+P:_:

KA« P, , & P,
1.3 2

IL—‘&.(—P'I.___1 if P}

EA « Pl_.i if PJ

+Py L =p<Py  + P+ P,

.1 1

TPy gt By g Zp By + P P i+ P
+ P, ,,+P,,__3+P:__41ip

A7 722772

EA

O0603HaYUM YHCIIO TIPHUIIEITUX aBTOMOOMIeH KA, arciio aBToMoOueit, KOTOpoe MOXKET OBITh
OTPEMOHTHPOBAHO Otrem, cyTodHbIe pacxosl aBToMacTepckoit — R. CpenHee 3HaUeHHE pacxooB 3a
D = 1000 mue#t HaiiieM ¢ MOMOIIBIO TOANpOrpaMmbl Costs (D, Mr).

Konwuecteo Habnwgaemelx gHell D = 1000

Maremarnyeckoe o¥WAaHUE YWCNA OTDEMOHTHROBAHHLIX B CVTEW asTomobunen Mr

CpelHes KBAADATMUHOE OTKNOHEHWE YWCNA OTDEMOHTMDOEAHHLIX B CYTKM aeToMobuneil o =2
Pacxonbl asTomactepckod npw npoctoe, pyh. Ha asTomobune 1 =750

Pacxonkbl npw HExXBaTKE MOWHOCTER, pyD. HA HEOTPEMOHTHPOBAHHEIA aBTOMOBNNE 2 =730

CpefHue cyToduHble pacxofsl aBTomacTepckoi R
Costs{(D.Mr) = |d« 1

E«10

while d 2D

otrem « floor{ |mom (1, Mr o))
KA «— KAvto

if otrem = KA

prost «— otrem — KA
made <« KA

El « rl-prost

if otrem < KA

notmade «+ KA — otrem

made < otrem

Bl « 12-notmade
R« ER+El
ded+1

R

D

Hamucats noanporpammy Costs Mr a7s oNpeAeneHts 3aBUCHMOCTH PaCX010B aBTOMACTEPCKON
OT CpPE/IHEero yKciia aBTOMOOMIeH, KOTOPOE MOKET ObITh OTPEMOHTUPOBAHO B cyTku, Mr==1,2,..., 9.
IToctpouTs rpaduk 3aBUCUMOCTH pacxoJ0B OT BeIMYMHbI Mr. OnpenenuTs ONTUMaIbHOE YUCIIO
pacxoioB.

3agava
PaspabotaTb Mogenb ob6cnyXnBaHusi KNneHToB 6aHkoMaToM. MIHTEHCMBHOCTL NpUbLITUS 3asiBOK COCTaBNsSeT

0,67, BmecTnmocTb odyepean — 15 yen., Bpemsi ob6CNy>XMBaHUSI KNMeHTa pacrnpefeneHo Nno TpeyroribHoMy
3akoHy ¢ napametpamu (0.8, 1.5, 3.5). Cosgatb aHumaumio mogenu. Micnonb3sys cpegctea cbopa CTaTUCTUKK
BbIYMCINTb CpefHee Bpems 00CNyXMBaHUS KIMMEHTOB HaHKOMATOM U CPEOHIOK AJTMHY OYepean.




3agava

CwmopenupoBaTb MpoLECC pacrnpocTpaHeHUs MpoAyKTa, UCMOMb3ys CUCTEMHYIO AnHamuky. Hakonutensamwu
BbicTynatoT «[loTeHumanbHble notpebutenu» un «lMoTpebutenu». YncneHHOCTb HaceneHwus cocTaensieT
100 000 yen. N3HavyanbHO NPOAYKT HUKOMY He U3BECTEH, U AnS TOro, YToObl Noan Hayanm ero npuobpeTars,
OH peknamupyetcs. [NprvobpeTeHne nog BNUSHUEM peknaMbl 3aBUCWMT OT KOMMYecTBa MNOTeHUManbHbIX
notpebutenen (OHO M3MEHSIETCA B Mpouecce MogenupoBaHuu), adpcpekTnBHocTM peknambl (0,011) u
BbluMcCnseTca no opmyne: «loTeHumanbHble NOTPeduTenn»*«adekTMBHOCTL peknambly. MNpnobpeteHne
npodykrta noa BnvsSHMEM OOLLEHUs 3aBMCUT OT 4acTOTbl KOHTAKTOB C noTpebutenamu npogykra (100
yen./roa), cunbl ux yoexxaeHus (0,015) u BelumcnsieTca no coopmyrne: «oTpedbutenn»* «4actota KOHTaKTOB» ™
«cuna yoexaeHna»* «lMoTeHumnanbHble NOTPEOUTENN»/ KYNCNIEHHOCTb HACEMNEHNS».

e
-
s

Potential Customers Adoption Rate Customers

NoTeHuwansHele nofpetuTenn lNpuobpetenye npogykta  [NoTpebprenn Y
\
j Total Population

I .Hm:njvb HacenaHua
Adoption from Adoption from
Advertising Word of Mouth
MpUoBpeTerWs noa MpUoBpETEHUA Noj
Adverlising ENUAHMEM peknamel _ BIWAHWEM 0OLLeHuA

Effectiveness
BheheKTHBHOCTE PEKMAMbI h ‘
Contact Rate Adoption Fraction
YacToTa KOHTaKTOB Cwna ybemxneHun
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