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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnmubl: ChopMmpoBaTtb KOMIETEHLUN obydatowerocsi B 06riacT MogennpoBaHnst 3KOHOMMYECKMX
NpoLLeCccoB C NPUMEHEHNEM METOL0B MMUTALMOHHOIO MOAENMPOBaHMS

1.2 3apaum gUCLUUNNUHDI:

* 03HAKOMUTb C METOAAMM MOAENMPOBAHNS 3KOHOMUYECKMX NPOLECCOB;

* 03HAKOMUTb C METOA4AMM UMUTALMOHHOIO MOENMPOBAHNSI U OCHOBHBLIMW HanpaBfeHVSIMIN €ro NPUMEHEHUS;

* MoKasaTb MpaKTUYeCcKoe NPUMEHEHNE UMUTALMOHHbIX MogeNnen ansa OLEeHKN 3KOHOMUYECKMX NoKasaTenen;

* Hay4uTb BbINOMHATL MOCTAHOBKY 3adaun MCCNeaoBaHUMs 3KOHOMMWYECKMX MPOLLECCOB, CTPOUTbL MaTtemaTuyeckune
MOZEeNnu, NPOBOANTL CTAaTUCTUYECKY0 06paboTKy pe3ynbTaToB;

* ncnonb3oBaTb MNakeTbl MPUKMAOHbIX MporpaMm Ans paspaboTkM MMUTAUMOHHLIX MOZENen 3KOHOMUYECKMX
npoueccos

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUMUMIINH:

OKOHOMUYECKUIN aHanu3 OesTenbHOCTN (OMpMbl
OKOHOMMKa
Teopusi CUCTEM M CUCTEMHBLIN aHanu3

2 KOMMNETEHLUN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-5: CnocobeH aganTupoBaTb GM3HEC-NPoLEeCcChl 3aKa34ynka K BO3MOXXHOCTAM 3KOHOMUYECKOW MH( OpMaLMOHHOMN
cuctembl

3Hatb: TeOpeTI/l‘-IeCKVIe OCHOBbI NPUMEeHEeHNA MNUTAUNOHHOIo MoaenmpoBaHNA; OCHOBHbIE TUMbI 3a4a4y, pellaeMblX MeToadamum
MMUTALMOHHOIO MoaenmnpoBaHnda; CTaTuCTUYeCKe MeTobl NoJly4eHna n 06p360TKVI AaHHbIX

YMeTb: BbINONHATL NOCTAHOBKY 3a4ayn UccrefoBaHUs 9KOHOMUYECKMX MPOLECCOB; CTPOUTb MaTtemaTuyeckue Moaenu Ans
pelleHust 3agayn ¢ npuMeHeHneM UHPOPMAaLMOHHBIX TEXHOSOMIA; CNOMb30BaTb MHCTPYMEHTbI COBPEMEHHLIX NMPOrpaMMHbIX
NpoAyKTOB MMWUTALMOHHOIO MOZAENUPOBaHMS, aBTOMAaTU3UPYHOLWMX MNPOBEeAeHNe cTaTUcTMdeckon obpaboTku pesyrbTaToB
MCMbITaHUA

Bnapetb: HaBbikamun paspa60TKM UMUTAUMOHHBIX MOAENEN 3KOHOMUYECKMX npoueccosB; npuMmeHeHna meToaoB
maTemMmatn4yeckoro un UMUTaAUMOHHOIO MoOAENNPOBaHUA; OMbITOM WUCNONb30BaHNA COBPEMEHHbIX NporpaMMHbIX CpeacTB
MMUTAaLMOHHOIo MoaennpoBaHua




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc ansa 3A0)

KoHTakTHas

paboTta

Jlek.
(4achbl)

Mp.
(4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpOns

Pasgen 1. OcHoBHble MOHATUA
UMUTaLMOHHOIO MOZENMPOBaHUS

Tema 1. lNMpeameT 1 3agayn UMUTaALMOHHOIO
MOAenMpoBaHus. Buabl UMUTaALWOHHOIO
MoOenupoBaHus. AHanuTnyeckas u
UMUTaUUOHHast mogenu. Bpemsa B
MoOenupoBaHuu.

MpakTnyeckoe 3aHsiTue: PelweHne 3agay
MEeTOO0M CTaTUCTUYECKUX UCMbITaHU B MS
Excel.

Tema 2. lNMocnegoBaTtenbHOCTb pas3paboTku
UMUTaUNOHHBIX Moaenen. Bepudukauyus,
Banuaauusl, anekBaTHOCTb MOAENM.
OTnuunTenbHble 0COOEHHOCTU
UMUTaLNOHHOro ModenupoBaHus. Mpobnemsl
UMMWUTALNOHHOrO MOAENUPOBAHNA.

MpakTnyeckoe 3aHsTue: OueHka Yynucna
PO3bIrPbILLIEN Y TOYHOCTU BbIYUCIIEHNS.

Pasgen 2. Mogenn onncaHus npUYmnHHO-
CNeaCTBEHHbIX CBA3EN

Tema 3. Mogenb pocta BbIXO4HOIO
nokasatens. KOHe4YHO-pa3HOCTHbIE
ypaBHeHus. Moaenb adeKkTUBHOCTH
peknambl. Mofenbs pa3suTusa puHaHcoBOM
nupamungpl. Mogenb «XuWHUk->XepTeay.

npaKTI/I‘-IeCKoe 3aHATUE: Onpep,eneHMe
HageXHOCTU CUCTeMbl C NCNOJNIb30BaHUEM
VIHCprMeHTaJ'IbHOﬂ cpenbl
aBTOMaTU3NPOBAHHOIO NPOEKTNPOBaHNA

Tewma 4. lNpoBeneHne aKCNepNMEHTOB C
Mogenblo cuctembl. OTNUYUTENBHBIE
0COOEHHOCTU UMUTALIMOHHOIO
MoOennpoBaHus.

I'IpaKTquCKoe 3aHATUE: YHpaBneHme
3anacamMum c ucnosnb3oBaHNeEM
MHCprMeHTaJ’IbHOIZ cpenbl
aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaHUA.

Pasgen 3. MeToabl 1 cpeacTea
UMUTALWOHHOrO MOAENNPOBaHUS

Tema 5. gesa metoga ctaTUCTUYECKNX
ncnbitaHmin MoHTe-Kapno. OueHka umicna
PO3bIrpbILLENn U TOYHOCTU BbIMUCIIEHUS.
AHanM3 NpoaoINKUTENbHOCTU MPOroHOB

MpakTnyeckoe 3aHsTME: Boibop cTpaTermum
pPEMOHTA C UCMOSIb30BaAHNEM
WHCTPYMEHTarnbHOW cpeabl
aBTOMAaTU3NPOBAHHOIO MPOEKTUPOBAHMS.
MogenupoBaHue cMcTeMbl MacCoBOro
obcnyxumBaHums.
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Tema 6. A3blkM 1 cpefbl NOCTPOEHUS
UMUTALUUOHHBIX Moaernen.
CreunannsnmpoBaHHbIe S3bIKK
MMUTALNOHHOIo MoaenmpoBaHuA.
NHcTpymeHTanbHble cpeabl U cpeacTBa
BM3yarnbHOro mogenmpoBaHuA

MpakTnyeckoe 3aHsaTME: UMUTaLuMOHHOE
MogenupoBaHe UHBECTULIMOHHBIX PUCKOB.
WccnepnosaHne npubsinu hrpMbl ¢ MOMOLLbIO
UMUTaLMoHHON mogenn. MogennpoBaHue
CepBUCHOro obcnyXmnBaHusa notTpebuTtenen

UTtoro B cemecTpe (Ha kypce ansa 3A0)

16

AC

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

17

34

66

24,5

Pasgen 4. [luckpeTHO-cobbITUNHOE
MOZENMPOBaHNE B MUHCTPYMEHTaNbHOM cpeae
Anylogic

Tema 7. OcHOBHble NOAX04bl UMUTALMOHHOTO
MOOENNPOBaHWA: AUCKPETHO-COBbITUHOE
MogenupoBaHue, CUCTEMHas ANHAMMKA,
areHTHoOe MoAEeNMpoBaHMe.

CoBpeMeHHasi MHCTpyMeHTanbHas cpefa
Anylogic. AnckpeTHO-cobblTUiHOE
MogenupoBaHue, bnbnmoTeka
MOZENMPOBaHusi NpoLieccoB. 3asiBka,
3agepxka, ovepeapb, pecypcbl. Coop
cTaTUCTUKN. [POCTON SKCNEPUMEHT.

MpakTnyeckoe 3aHsTme: Mogenb 6aHka.
Mogudumkauma rotoBon Mogenu rno 3agaHuio

Tema 8. [uckpeTHO-COObITUNHOE
mogenuposaHue. CosgaHve
nonb30BaTeNbCKOro TMna 3aseku. Bugpl
BblTECHEHUS 3aABOK. CHOp cTaTUCTUKN.

MpakTuyeckoe 3aHaTue: CozgaHne moaenu
KOJI-LIeHTpa.
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Tema 9. Co3gaHvne mogernen ¢ anemeHTam
pasMeTKy NpocTpaHcTBa (NyTb,
MECTOMONOXeHNe, 30Hbl XpaHeHus).
O6bekTbl BUBNUOTEKN MOAENMPOBaHNS
NpoLLeCccoB Ans nepeMeLLeHns 3asBOK U
pecypcoB B npocTpaHcTee. Co3gaHne 3asiBOK
MeToaoM inject, cozaaHne NapTumn 3asiBOK.
Ob6bekTbl 3axBaTa U 0cBObOXAEHNS
pecypcoB. [BmxKyLLMecs, NnepeHoCUMbIe U
cTaTnyeckue pecypceebl. Vicnonb3oBaHue
Kamep.

MpakTnyeckue 3aHATUS:

Mogenb 3aBoga

Pa3paboTka mogenu ogpTanbmMonorum
Mogenb uexa-cknaga

10

Pasgen 5. Vicnonb3oBaHne
cneumanmMampoBaHHbIX OMONMoTEK AN
cosfaHusa mogenen B cpege Anylogic




Tema 10. MNewexogHasa 6ubnuoteka. Obnactu
1 YCroBWS NepeMeLLEHUS NeLLIeX0a0B.
O06BbeKTbI NeLuexogHon budbnuotekn ons
CO3[aHus, NepeMeLLEHNS N 3a4ePXKKN
newexoaoB. Kapta nnoTHOCTM NoToka
newexonoB. OcobeHHOCTN co3gaHns 2 4 10
rMbpuaHbIX Mogernen ¢ neLwexoaHom
OnbnnoTeKkon.

MpakTnyeckoe 3aHsTue: Paspabotka mogenu
B newexogHon obmubnuoteke

Tema 11. Y)KenesHogopoxHas GubnuoTteka.
MpUHUMNBI TOCTPOEHUS MOOENM B
XXenesHogopoxHon 6ubnmoteke. O6beEKTbI
onbnuoTtekn onga cos3gaHns, NepemeLleHns u
3a4epXxKn noesgoB. ABToOMobMnbHas 2 4 10
bubnunoteka B HOBbIX Bepcuax Anylogic

MpakTuyeckoe 3aHsaTUe: PaspaboTtka mogenu
B )KENe3HOAOopPOXXHOM 61MbnnoTeke

nn

Pasgen 6. AreHTHOe MogenupoBaHue B
WHCTpyMeHTansHon cpege Anylogic

Tema 12. AreHTHOEe MOAenMpoBaHue.
CosgaHne nonynsaummn areHToB.
MopgenupoBaHve nosegeHns areHToB.
[dnarpamma COCTOSHUI ANS MOAENNPOBaHUS
nosefeHus areHToB. KannbpoBoyHbIN
9KCMEePUMEHT.

MpaKkTuyeckoe 3aHATHE:

AreHTHasi MoAenb pacnpocTpaHeHu st
anuaeMuu.

AreHTHas Moaenb pacnpocTpaHeHUsi HOBOTO
npoaykra.

Tema 13. TMIC npocTpaHCTBO B areHTHbIX
mMogensix. PaboTa ¢ 6a3amu gaHHbIx. MeToabl
nepemeLlLeHne areHToB B NPOCTPaHCTBE.
Java gnsa Anylogic. IHCTpyMeHT gmarpamMmmbl
OencTBui.

MpakTnyeckme 3aHATUS:
Llenoyka nocTaBoK.

mn

Wtoro B cemecTtpe (Ha kypce ans 3A0) 16 32 69

KoHcynbTaumm n npoMexyTodHas aTTectaums

(Ok3ameH) 2.5 24,5

Bcero koHTakTHas pab6orta n CP no

AucuuniuHe 104 184

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBbHbIM MnaHoM He NpedycMOTPeHo

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KPUTEpMEB U CUCTEMbI OLIEHUBAHUA pPe3yrbTaToB 00y4YeHUs

5.1.1 NMoka3aTenu oueHUBaHUSA

Kon HanmeHoBaHWe oueHoO4YHOro
lMokasaTenu oLueHnBaHus pesynbTaToB 00y4YeHus
KOMMeTeHUun cpeacTea

dopmynupyeT CyLHOCTb U NPUHLMMbBI UCNOSIb30BaHMS METOO0B
MMUTALMOHHOIO MOAENUPOBaHUS, NPUMEHSIEMble MeToAbI
CTaATUCTUYECKON OLIEHKM pe3ynbTaToB UCCIeA0oBaHUS.

AK-5 Bonpocbl ycTHOroO

cobecefoBaHuA

BbinonHseT noctaHoBKY 3agayn, pa3pabaTbiBaeT MaTeMaTUyeCcKyto
MoZernb, MPOBOAUT MOAENNPOBAHME U CTAaTUCTUYECKYI0 06paboTKy
pes3ynbTaToB UCCneaoBaHns C NPUMEHEHNEM COBPEMEHHbIX




MHCTPYMEHTanbHbIX CPEACTB UMUTALMOHHOTO MOAENIMPOBaHMSI.
MpaKTUKO-OPUEHTUPOBAHHbIE
[eMoHCTpMpYeT NCNONb30BaHUe COBPEMEHHBIX NMPOrPaMMHbIX CPeacTB 3agaHus

VMWUTaLMOHHOrO MOAENUPOBaHUS NPU PELLEHNIN SKOHOMUYECKUX 3aay.

5.1.2 Cuctema n KpuTEPUN OLlEHUBaAHUSA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHmBaHus
YcTHoe cobecenoBaHme MncbmeHHas paboTta

MonHbIA, Nc4epnbiBaOLWNN OTBET, SIBHO
OEMOHCTPUPYIOLLMNIA rny6oKoe NoHUMaHne
5 (oTnnyHO) npegmeTa v LWMPOKYI0 3pyanLmnio B
oueHuBaeMon obnactu. Kputnyeckun,
opvrMHarnbHbIN noaxon K Matepuarny.

OTBET NOIHbINA, OCHOBAHHLIN Ha
npopaboTke Bcex 00s13aTeNbHbIX
MCTOYHUKOB MHopmauun. Moaxoa k
MaTepwuany oTBeTCTBEHHbIN. OTBET

4 (xopoLwlo) CTaHOapPTHbIN, B LLENOM Ka4eCTBEHHbIN,
OCHOBaH Ha Bcex 06s3aTenbHbIX
NCTOMHMKaxX MHopmaumu. MpucyTcTeytoT
HebonbLme npobenbl B 3HAHUSIX UK
HecyLeCTBEHHbIE OLINOKM.

OTBET HENOSHbIN, BOCMPON3BOAUT B
OCHOBHOM TOJIbKO MEKLMOHHbIE
mMaTepuansl, 6e3 camocTosTenbHoM paboTbl
C peEKOMEHA0BaHHOW NUTEpPaTypoOW.

3 (ynosneTtBoputensHo) | [eMOHCTpupyeT noHumaHue npeameTa B
uenom, 6e3 yrnybnexus B getanu.
MpUCyTCTBYIOT CYLLLECTBEHHbIE OLUMOKM MNu
npo6enbl B 3HAHMSAX MO HEKOTOPLIM TEMaM,
He3HaHue (NyTaHMua) BaXHbIX TEPMUHOB.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomMoLLM ak3ameHaTopa. HesHaHne
3HAYUTENBHOW YaCcTW NPUHUMUMMANBHO
BaXKHbIX 311IEMEHTOB ANCLIUNIUHBI.
MHorouncneHHble rpybble owmnbkm.
HenoHvmaHue 3agaHHoOro Bonpoca.

2 (HeygoBneTtBopuTensHo) | HecnocobHocTe copmynunpoBaTh X0Ts Obl
OoTAenbHbIE KOHLENUUA OUCUUMIWHBI.
MonbITka cNUCbIBaHUS, UCTONb30BaHNS
HepaspeLLEHHbIX TEXHUYECKNX YCTPONCTB
UK NONb30BaHNA NOACKA3KOW APYroro
YyeroBeka (BHe 3aBUCMMOCTM OT
YCNELUHOCTM TakoW MNOMbITKM).

5.2 TunoBble KOHTPOJNbHbIE 3alaHUSA UNU UHbIe MaTepuanbl, Heo6xoAMMble ANA OLeHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpoCcoB

Cemectp 6

I'Ipe,qmeT n 3agadn MMUTauMOHHOIo MmoaennpoBaHua. OcHoBHble BUAbl MOAenen.

lMoHATME MMUTALUOHHOIO MoaennpoBaHuA. Buabl uMuTaunmoHHoro MogenmpoBaHUA.

MHCprMeHTaﬂbele cpeacrtea UMUTaALUMOHHOIO MoaenmpoBaHuA.

MocnegoBaTenbHOCTL pa3paboTkM MMUTALMOHHBLIX MOAENEN.

PeweHne 3aga4 metogom MoHTe-Kapno. Miges metoga cTatmcTUYECKUX UCMbITAHUMNA.

OueHka uucna pO3bII'prLLIel7I N TOYHOCTU BbIYUCITEHUA.

OueHuBaHve AOBEPUTENTbHOIo nHTEpBana Bbl6paHHOI’O nokasarens Sdi)q.)eKTVIBHOCTVI.

BrnvsHne NPOAOITKUTESNTbHOCTU NMPOroHOB HAa TOYHOCTb BblYUCIIEHUN.

Olo|N|o|O|R~|WIN]|F

Bpemsa B MogenvposaHuu.

=
o

OueHka ka4yecTBa UMUTALMOHHBIX Mogenen: BepM(bVIKaLI,Mﬂ, Banungauuna, agekBaTtHOCTb.
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|-|pO6J'IeMbI MMUTALUNOHHOIoO MoaennpoBsaHu4.




12

anMepr MoZenen ons onucaHna NPUYNHHO-CNEeACTBEHHbIX cBaszen. Mogenb pOoCTa BbIXOAHOIO nokasartend.

13 Mpumepbl Moaenen Ans onNMcaHus NPUYUHHO-CReACTBEHHbIX CBSA3eN. KOHEYHO-pa3HOCTHbIE ypaB-HEHUS.

14 Mogenb 5dhdheKTUBHOCTY peknamsl.

15 Mopgenb pa3suTtnsa mHaHCOBOWM NpamMmmuabl.

16 Mopgenb «XuwHuk->Keptea.

17 OTnnuuTensHble 0CO6EeHHOCTY UMUTALIMOHHOIO MOAENUPOBAHMS.

18 MmuntmuposaHue crnyvyanHoro daktopa ¢ NOMOLLbIO pOo3birpbilla MNpu oueHBaHUW noLagn Kpyra.

19 MmuntmupoBaHue cnyvyanHoro akropa ¢ NOMOLLbIO pO3birpbilla npu onpeaeneHum HagexXHoOCTN CUCTEMBI.

20 MmuntrupoBaHue cnyvyanHoro aktopa ¢ NOMOLLIO PO3birpbilla npu ynpasneHum 3anacamu.

21 MmutmnpoBaHme cnyvyanHoro doaktopa ¢ NOMOLLIO pO3birpbilla Npu BblOOpe cTpaTterm peMoHTa.

22 MmuTnpoBaHue cnyvyanHoro gpaktopa ¢ NOMOLLBIO po3birpbilla Npy nccnegoBaHny NpubbIny upMbl.

Cewmectp 7

23 MmuTaumoHHoe mogenupoBaHue. [uckpeTHo-cobbITuMHOE MoAenvpoBaHne, CUCTEMHas AMHaMUKa, areHTHoe
MoenvMpoBaHune

24 MeTpukn oUCKpeTHO-COBLITUNHBIX MoAenen

25 OcHoBHag 61MbnroTeka MogennpoBaHnsi NPOLLECCOB B MHCTPYMeHTaneHon cpege Anylogic

26 3a;|B|<§ B AMCKPETHO-CObObITUIAHOM Moaenn. Buasl co3gaHus 3asBku (C 3a,anH0|7| MHTEHCUBHOCTbIO,
crnyyaviHbiM 06pa3oM No 3agaHHOMY 3aKOHY pacnpegeneHus, MetToaom inject)

27 CospaHue 3agepxek

28 O6bekT pecypcbl. Bugsl pecypcos. Mcnonb3oBaHne pecypcoB B MOAENSAX

29 [MpocTon aKkcnepnuMeHT B MHCTPYMeHTansHon cpege Anylogic

30 C6op ctatucTtuku. icnonb3oBaHne gnarpammv

31 C6op ctatuctuku. Micnonb3oBaHue ructorpamm

32 Co3sgaHve mofenen ¢ NCnonb3oBaHWEM pa3MeTKN NPOCTPaHCTBa (MyTb, MECTONONOXEHNE, 30Hbl XpaHEeHNs)

33 MeToabl nepemeLLeHns 3a9BOK 1 PecypcoB No pa3MeTKe NpocTpaHCTBa

34 3axBat 1 npukpenneHue (0cBOOOXAEHNE N OTKPENSIEHME) PECYPCOB

35 MeTpukn newexoaHbiXx Moaenen

36 MpuHUMNBI co3aaHUA newexoaHon Moaenu

37 Brnoku nepemelleHuns, 3agepxek 1 OXngaHus 3asBOK B NeLlexogHoW Mogenm

38 KapTa nnoTHOCTM NOTOKa neLuexonos

39 MpuHUKMNbI co3ganunsa rmMbpuaHbIX MOAENen ¢ newwexogHon Gubnuotexkon

40 MeTpukn mogenewn xenesHogopoXXHOW 6nbnnoTtekn

a1 MpuHUMNBI co34aHMA MOAENU Ha OCHOBE Xene3HOo4oPOXHOW BubnunoTtekn. Micnonb3oBaHne pasMmeTku
NPOCTPAHCTBA, 3N1eMEHTbI pa3mMeTku

42 OnwncaHune TMNOBOro npouecca ¢ Ncnonb3oBaHneM 6a30Bbix 6510KOB

43 MeTogabl NepemeLLeHNs, U3MEHeHWNs HanpaBneHns ABKEHS 1 3a[iepXeK 3asBOK B MOAENN Ha OCHOBe
Xene3Ho4opoXHoN GubnmoTekn

44 AreHTHOe moaenupoBaHue. OCHOBHbIE NPUHLMMBI MOCTPOEHUSA MOAenu

45 CosgaHuve nonynsiumMm areHToB

46 Buabl npocTpaHcTBa AN pa3meLleHns areHToB

47 TexHonornv MmogenMpoBaHns NoBeAEeHUS areHToB

48 Monb3oBaTenbCckuii akcnepumeHT. KannbpoBka gaHHbIX

49 Monb3oBaTeNbCKMI AKCNEPUMEHT. DKCNEPUMEHT C BapbUpOBaHNEM NapamMeTpoB

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He npegycmMoTpeHo

5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHusA (3agayu, Kemchbl)

Tunosble NPakTUKO-OPUEHTUPOBaHHbIE 3aaHUsA nNpeacTasneHsl B MNMpunoxeHuun kK gaHHon P




5.3 MeToanuyeckue maTepmansbl, onpegensiowme npouenypbl OLeHUBaHUSA 3HAHWUA, YMEHUI, BrageHuin (HaBbIKOB

1 (Mnn) npakTM4YecKoro

onbiTa AeﬂTeﬂbHOCTM)

5.3.1 YcnoBus gonycka oGy4atoLlerocsi K NpoMeXXyTo4yHOW aTTecTauumu U nopsiaoK NMMKBUAAUUN akaaeMn4eckomn

3a40J1XKeHHOCTU

lMpoBegeHne NpomexyTo4HON aTTecTaumm pernameHTMpoBaHoO fokanbHbIM HOpMaTMBHbIM aktom CM6MYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

NncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUs MPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

Ok3aMeH npoxognT B KOMMNbIOTEPHOM Knacce. I'Ipm npoBeaeHM 3k3amMmeHa He pa3pellaeTca Nnosib3oBaTbCA
y‘-I66HbIMVI MaTtepunanamn.
BpeMﬂ Ha NoAroToBKy oTBeTa 3k3aMeHauMNOHHOIo 6uneta coctaenset 30 MUHYT, BpeM4d Ha BbINOJTHEHNE

3aJaHnNg ak3amMeHaunoHHoro buneta c NnpUMEeHeHnem BblYMCIIMTENBHON TeXHMKKM cocTaBndaeT 20 MWHYT.

NHas

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCLUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp

3arnasue

M3paTtenbcTBO

| [oa nspaHusa |

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

Edpomeesa, E. B.,
Edpomees, H. M.

MmMmuTaunoHHoe
MOAENMPOBaHNE: OCHOBBI

Capatos: By3oBckoe

https://www.iprbooks
hop.ru/86701.html

NpaKkTU4ecKoro NpMMeHeHus obpasoBaHue 2020
B cpeae AnyLogic
Boes, B. [. KoHuenTyanbHoe Mockea: VHTepHeT- https://www.iprbooks
NpOeKTUpOBaHNe CUCTEM B YHuBepcuteT hop.ru/102016.html
AnyLogic n GPSS World VHOpMaLMOHHbIX 2021
TexHonorun (MHTYUT),
An NMn Ap Meguna
Wumwwmpt, H. 4. mutauynoHHoe 6usHec- Tomck: MagatenscTso https://www.iprbooks
MOLenMpoBaHne TomcKoro 2023 hop.ru/132602.html
rocygapCTBeHHOro
yHMBEpCUTETA
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
Mumenos B. U. MmuntaumoHHoe CaHkT-MeTepBypr: http://publish.sutd.ru/
MOLenMpoBaHue CI'I6FYFIT,D,y ) 2021 tp_ext_inf_publish.ph
p?id=202101
Kapaces, [. A. MMmuTaunoHHoe Nuneuk: Nuneukui https://www.iprbooks
mofenvpoBaHue rocyJapCTBEHHbIN 2022 hop.ru/123526.html
TpaHCMOPTHbLIX NPOLECCOB TEXHUYECKUN
yHuBepcuteT, O6C ACB
Mumenos B. ., MmutaumoHHoe http://publish.sutd.ru/
Kpaseu T. A., HebaeB | MmogenvpoBaHue Cankt-MNeTepbypr: 2023 tp_ext_inf_publish.ph

n. A.

OKOHOMUYEeCKMX npoLeccos n
cuctemMm

cnerynTtn

p?id=2023162

6.2 NMepeyeHb NpodreccuoHanbHbIX 6a3 AaHHLIX U UHGOPMALIMOHHO-CNPABOYHLIX CUCTEM

MHdopMaLNOHHBIN pecypc No MMUTALMOHHOMY MOAENMpOoBaHuo [ONeKkTpoHHbIn pecypc]. URL:

https://www.anylogic.ru/

WHdopmaumoHHas cuctema «EgnHoe okHo gocTyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmaTtuka un
WMHGOPMAaLIMOHHbIE TEXHOMOMMMY [ANeKTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

OnekTpoHHO-6ubnuoTeuHasa cuctema IPRbooks [3nektpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/




6.3 MNepeyeHb NMLEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEeMOoro NpPorpaMmMHoOro oéecne4vyeHus
Mathcad Education — University Edition Term
MicrosoftOfficeProfessional
Microsoft Windows Professional Upgrade Akagemuyeckast nuueH3ns
NetOp School 6
Java Development Kit

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMON ANA OocyLlecTBNEeHMA o6pa3oBaTeNnbHOro
npouecca no gucumnniunHe

Ayautopus OcHalleHue

MynbTuMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA 4 P A
ayautopus

MynbTumeguinHoe obopyaoBaHue, KOMMbIOTEPHAS TEXHMKE C BO3MOXHOCTbLO MOAKIMIOYEHUS K
KomnbioTepHbiii knacc | cetn «MHTepHeT» n obecneyeHnem AoCTyna B 3NEKTPOHHYIO MHDOPMaLIMOHHO-
obpa3soBaTenbHy0 cpeay




IMpuaoxenne
paboueii mporpaMMBbl TUCIHUIUIMHGI “VIMUTAlIMOHHOE MOJIETMPOBAHNE YKOHOMUYECKHUX MTPOIIECCOB U CUCTEM

o HanpasieHuto noarotosku 09.03.03 Ipuknaanas nHGOpMaTHKA
naumeHoBanue OI1 (mpodwst): [Mpuknannas nHpOpMaTHKA B YKOHOMHUKE

5.2.3 TunoBble NPAaKTUKO-OPHEHTHPOBAHHBIE 32 IaHUS

o o
I',I\jl'l YCnoBu1s TUMNOBbLIX NPAKTUKO-OPUEHTUPOBAHHbLIX 3a4aHni
3agava
dupma paccmaTpmBaeT UHBECTULIMOHHBIN MPOEKT MO NPOU3BOACTBY NpoaykTa «Ax. MpoekT paccuntaH Ha T =

5 ner.

MepBoHavanbHble uHBeCTULMM (B MOMEHT t = 0) coctaBunu lg = 4200 yCNOBHbIX AEHEXHbIX eQUHNLL, 3aTEM B
MOMeHTbI t =1,..., T npegnonaratTcst NOCTYNNeHns — YnicTble AeHexHble noToku (Net Cash Flow) NCF.

B kauecTBe kpuTepumsa KayecTsa MHBECTULIMOHHOIO NPOEKTa BO3bMEM YMCTYIO NPUBEAEHHYIO (K CErO4HSALWHEMY
aHo) ctoumocTtb NPV (Net Present Value)

T NCF
NPV= > ————— 1. (2.1)
S
1 1
,D,VICKOHTHbII?I MHOXWUTEIb 1 nepecynTbiBaeT BEJNTMYNHY NOCTYyNJN1E€HUA X1 yepes roa, K Xo = 1— Xl ,
+r +r

T. €. K €€ HbIHELUHEeN 3KBMBaNeHTHOM BenuunHe. [ecTBUTENBHO, NONOXUB Xo B BaHK CO CTaBKOW I, Yepes rog
oynet BenumumHa X1 = (1 + r)Xo. Yepes 2 roga Xz = (1 + )Xy = (1 +1)2Xo, T. €. BenmumHa Xz 3KBUBaneHTHa

1

HblHeLWHen Xp = PP X2 ur. A.; r — Hopma guckoHTa (nepepacyé€TtoB). AcHo, uyto ecnu NPV < 0, To
(1+71)
crnegyeT oTka3aTbCH OT MPOEKTa, MOCKOMbKY OH YObITOYEH.
PaccmoTtpum cTpykTypy noctynnenunin NCF..
NCF: = [QuP:— Vi) — F — A](1 — Tax) + A,
roe Qi — obbeM Bbinycka (WT.) — Oyaem cuntaTb Cry4anHOW BEMMYMHON, MMEOLLNIA paBHOMEPHOE
pacnpegeneHue Ha nHtepsane [150, 300];
P: — LeHa 3a WTyKy, paBHOMEpPHO pacnpeaeneHa Ha uHtepsarne [40, 55];
Vi — nepemMeHHble 3aTpaThbl Ha LUTYKY, pPaBHOMEpPHO pacnpegeneHsl Ha uHtepsane [25, 35];
F — noctosaHHbIe 3aTpaThbl, paBHble 500;
A — amopTtusaumd, pasHas 100;
Tax — Hanor Ha NpubbInb, pasHbln 0.6, unu 60%.
Mockonbky B NCF; BXogdaT crnyyanHble daktopbl, To U NPV 6yget cnydaeH. TpebyeTcs y3HaTb ero
MaTemMaTtmyeckoe oxumgaHve Mypy M CTaHOAPTHOE OTKIIOHEHWUE Onpy.

O npy

Puck moxHo nsmeputb KoadhduumeHtom Bapmaumm CV = . YeMm mMeHbLuUe ero 3HaveHue (bonblue

NPV
Mnpv ¥ MEHbLUE Onpy, TEM MEHBLLE PUCK MHBECTULIMOHHOIO NpoekTa. PUck cuntaeTcs Bbille cpegHero, ecnm
CVv > 1.
[pyras mepow pucka R aBnsieTca BepOATHOCTL TOr0, YTO YNCTasd NpUBEAEHHAs CTOMMOCTb MeHbLUe Hyns, R =
P[NPV < Q].
AnNroput™M MMmMTauUMoHHOro moaenuposaHusa B MathCad, BbINONHAOLWNIA pacyeT YNCTOM NpUBEAEHHOMN
ctoumocTn N pas umeet crneayroLmm Bug




ORIGIN = 1
AR

MapameTpel Mogenn T=3 I0=4200 r=01 F=300 A=100 Tax =
A A A A
Yucno HabnogeHui N
Il
NPV = |for n=1.N
Q « runif (T, 150,300)
P « mumnif (T,40,35)
V « munif (T,25,39)
T [Q-|P —‘.':.—F—_—"L:I-[I—Tax}+_-‘1
NPV« L -1
) n Z t
i=1 (1+1)
NPV
CraTncTnyeckMin aHanm3 pesynbTaTos:
1 Cmamucmudeckul aHanus pe3ynsmanos
1 -97.98 OueHka marematnueckoro oxngadna NPV
2 1.28:103 3
M NPV = mean{INPV) M NPV =123Tx 10
3 1.419-103 - -
4 1.156°103 OueHka cTangapTHoro oTknoHeHna NPY
5 1.639-103 o NBV = Stdev(NEV) o NPV = §70.157
6 1.847103 OueHka KoadduuneHTa Bapnagmi
7 392.745
o NPV
NPV = CVe=— CV=0784
8 251.617 M_NPV
a 1.357-103
10 119.863 MocTpoeHwe rcTorpamMmel
11 1.473°103 q
= =282 MCNO MHTEPEAENOE TPYNNUMPOBKN
13 -83.831 AIEM:= E-Eﬂ[l + JSllng(_\'}}
14 1.219-103 H = histogram(K ,NPV)
15 1.908-103
16
e
D"CP: m-p.\:nnwcw‘aru npoexTa R
'r‘ « poormn(0, MNPV = _NPV) Re0ld

CoenanTte MHTepnpeTaumio pe3ynsTaTos.

3agaya

PaccmarpuBaercs pekiamHas AedaTenbHOCTh pupMsl. [Ipeamnonaraercs HHBeCTUPOBATH 2 MITH. PYO.,

UCIIOJIB3YS JIEHEKHbBIE CPEJICTBA OT PEKJIAMHOM JesTeIbHOCTH. PekilaMHbIe YCIyTH BBITOJIHAIOTCS 110
3aKa3aM KJIueHTOB. KolIMuecTBO U CTOMMOCTb 3aKa30B — ClIydaliHble BETMYMHBI. 3aTPaThl B CPEIHEM
coctaBisioT 20 % oT ctouMocTH 3aKka3oB. Heo0X0AMMO OLIeHUTh, KaKyl0 IPUOBLUTE MOKET MOJTYYHUTh
¢dupMa 3a roJl 1 HACKOJIBKO OHA OTINYACTCS OT 2 MIIH. PYO.
Iens 3amaum — paccuuTaTh NpUOBLTH Pr 3a o/ (BRIXOAHOM MMOKA3aTeNb) U OIIEHUTh PUCK TOTO, YTO
npuObUTH OyAET MEeHbIIE 2 MITH. PYO.
Ha ocHoBe mocTpoenHnoit umutannonnoi moaenu B MathCad mony4ens! cieyromue pe3yiabTaThl




Mocreioeaws rogoscd Npelsnn NPH 006ems suilopae N = 1000

1 Cpaikss rpniss
i 4
|1 2.308°10° mean (Pr(1000)) = 2221 % 10°
2 2,399 100
3 2.334'100 NP4 HOS SHACHIE
—4 &
“ 2.348°100 wzn (Pr(1000)) = 1£79+ 10
5 2.293°100
’—0‘“ 2.326-106 MatHarEHOe 3 e LNe
Priloon) =| 7 2169100 max (P 1000)) = 2561 « 10

8 2.218°106
a 2.121°106

Bvrepom masesssh npubeny

0 2185100 var (Fe(1000)) = 1.112 « 10’
1 2.1510% &
——- - Cpanyes XEaIPaTINGDE OTIN0HE-E
12 2.362-106
= = stdev{Pr( 1000)) = 1.029 » I
13 | 2211100
14 Koadheamonr xonnpesaimm
stdesr{Pr{1000))
Covat = ————————ss Covar = 044
weesn (P ( L000))
MMcTorpammMa pacnpefeneHiA 3HaueHui
npubLInN
Konnyecteo K =350
Al
MHTEPEANoB
G = histogram(EK . Pr(1000))
1 2 60 . — .
19| 2.142-108 50 m ]
20| 2.156°106 42 _ L (L
21| 2.17-108 46 | d{[
22| 2.184°108 56 ok i |
23| 2.197-106 42 I H
24| 2.211-106 45 G{:} - H]
G=25| 2.225°106 57 il
26| 2.239-106 50 ok i
27| 2.253-106 47 B
28| 2.267°108 58
29| 2.281-108 50
30| 2.295°106 36
) 6 51 C’ o o
31| 2.30910 1105 2a10® 2210 24a0®  26x10°
32| 2.322-108
G{l}
. (@) _ .
Hucno 3HaYeHWA B CaMOoM BEICOKOM cTonOuke max| G ) = 58

Moga = 2267000
BEPDHTHDCTI: TOro, 410 I'IpHEbIJ'Ih MeHBLE 3808HHOre 3Ha4YeHnA
Pr_sr = mean{Pr{1000}) o_Pr = stdev{Pr{1000})

pnom (2000000 Pr_sr .o Pr) = 0.015

prom (2100000, Pr_sr.o Pr) = 0.114
HpCI[CTaBBTe B mabi. OCHOBHBIC PE3YIbTAThI UCCICIOBAHUSA roJI0BOI HpI/I6BIJ'II/I Ha OCHOBC BLI60pKI/I
pazmepoMm N = 1000 3HaUCHUIA.

Oxupmaemoe
(cpenHee) Haunxynee Hannyuiee Puck nonyuurs
INoxa3arens pei (MuHMMaNBHOE) | (MAaKCHMMAJIBHOE) |TPHOBUIb, OTIMYHYIO OT
3HauYCHHE, 0
py6 3HaueHHE, pyO 3HaYeHue, pyo 2000000 py06., %
[Tpu6suTH
upmbl, py6
3apaya

B aBTOMacTepckyro A peMoHTa ¥ MpO(QHUIAKTHKH TTOCTYIAET CIydyaiHOEe YHCIIO aBTOMOOUIIEH B
cyTku. Tpebyercs onpeenuTh CyTOYHBIE PACXOIbl AaBTOMACTEPCKOM.

W3 ombITa M3BECTHO, YTO ¢ BeposITHOCTHIO 0,1 mpuxoast 1, 2 i 6 aBTOMOOUIIEH, C BEPOSATHOCTHIO
0,4 mpuxoaut 4 u ¢ BeposTHOCTBIO 0,3 — 5 aBTOMOOMITEH. [IpencTaBum 3TH JaHHBIE B BUE psijia
pacripeiesieHus BeposTHOCTeH P




I 2 4 5 6

0,1 0,1 0,4 0,3 0,1)

B nepBoii cTpoke HaXOATCS 3HAUCHUSI CITYIaiiHOW BEJTMYMHBI — YUCIIA MPUXOIAIINX aBTOMOOUIIEH;

BO BTOPOM — X BEPOSITHOCTH.

Yucio npuxoasIiux aBToMoouseii creuepupyeM B Mathcad ¢ momoribro mojmnporpaMMsl KAvto.
ORIGIN = 1

P=

PAp pacnpefeneHnA npuxona
M1 2 4 35 67

P= |
01 0.1 04 03 01

KonwyecTeo npuwedluny aeTomobunei
EAvto = |p « md(l)

K—"J.(—P‘l i ifp{P,.l

KA« P , # P, <p<Py +P

1.2 .1
EA «— P1.3 if P:_1 + P:_:ifp < P:_1+P:_: + P:_3

ILJL<—P1___1 if P:_1+P:_:+P:_3£p<P:_1

IL%(—PI_S if P:_1+P‘:_:+P:_3+P:_4i:p

+P Py o+ Py

EA

0O0603HauMM YKCIIO MPHUIIEAIUX aBToMooueit KA, yucio aBToMo6uieit, KoTopoe MOKeT ObITh
OTPEMOHTHPOBAHO Otrem, cyTouHbIe pacxobl aBToMacTepckoi — R. CpenHee 3HaueHHE PacxooB 3a
D = 1000 gueit HaiigeM ¢ MOMOIIBIO MOANpOrpaMMel Costs (D, Mr).

KonwuecTeo Halnwaaemex gHeildl D= 1000

MatemaTtyeckoe oXWAAHWE YNCAA OTDEMOHTUDOBAHHEIX B CVTEM agTomaobuneid Mr

CpeiHes KEAADATWYHOE OTKNOHEHWE YMCAA OTDEMOHTUDOBAHHEX B CYTEM aeTomobnnel o =2
Pacxoaw aeTomacTepckol npw npoctoe, pyb. Ha aeTomobuns tl = 750

Pacxofbl NpW HEXBATKE MOLLHOCTEH, pyb. HA HEOTPEMOHTHPOBAHHEIR ABTOMOBNNE 12 = T30

CpefHWe CYTOUHEIE pacxofkl aeTomacTepckoi R
Costs(D,Mr) = |d <1

RE«10

while d =D

otrem +— floor{ |momm({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
E+—R+ERI1
ded+1

R

D

Hanmcares nognporpaMmmy Costs Mr Juld ONPENENEHUs 3aBUCMMOCTH PACX00B aBTOMACTEPCKOM
OT CPEIHETO YnCiia aBTOMOOMIICH, KOTOPOE MOXKET OBITh OTPEMOHTHPOBAHO B cyTKH, Mr ==1,2,..., 9.
[MocTpouts rpaduk 3aBUCUMOCTH PacXo0B OT BearnduHbl Mr. Onpenenuts onTuMaibHOE YHCIIO
pacxoJIoB.
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