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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

O |KoHTakTHas
< |paboTa
o
5 NHHoBaL,
HavnmeHoBaHuWe 1 cogepxaHue pasgenos, 8 Z CP chopMb
TEM U y4eOHbIX 3aHATUI S 3| ek Mp. (4achbl) 3aH2TVII7I
(6]
O 2 [ (uacel) | (vacet)
x

Pasgen 1. OcHoBHble MOHATUA
UMUTaLMOHHOIO MOZENMPOBaHUS

Tema 1. lNMpeameT 1 3agayn UMUTaALMOHHOIO
MOAenMpoBaHus. Buabl UMUTaALWOHHOIO
MoZenvpoBaHus. AHanuTuyeckas u
UMUTaUUOHHast mogenu. Bpemsa B
MoLenupoBaHuu. 1 1 20

MpakTnyeckoe 3aHsiTue: PelleHne 3agad
MEeTOO0M CTaTUCTUYECKUX UCMbITaHU B MS
Excel.

Tema 2. lNMocnegoBaTtenbHOCTb pas3paboTku
UMUTaUNOHHBIX Moaenen. Bepudukauyus,
Banuaauusl, anekBaTHOCTb MOAENM.
OTnnynTenbHble 0COH6EHHOCTU
UMUTaLNOHHOro MoaenupoBaHus. MNMpobnemsl 1 1 20
UMMWUTaALNOHHOrO MOAENUPOBAHUS.

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. 4

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

Tewma 4. lNpoBeneHne aKCNepNMEHTOB C
MoAenblo cuctembl. OTIMYUTENBHbIE
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 3aHsTue: Beibop cTpateruu 1 2 30
PEMOHTA C UCMOJIb30BaHNEM
WHCTPYMEHTarnbHON cpeapl
aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBaAHUS.
MopaenvpoBaH1e CUCTEMblI MacCOBOIro
obcnyxumBaHums.




Tema 6. A3blkM 1 cpefbl NOCTPOEHUS
UMUTALUUOHHBIX Moaernen.
CreunannsnmpoBaHHbIe S3bIKK
MMUTALMNOHHOIo MoaenmpoBaHnA.
NHcTpymeHTanbHble cpeabl U cpeacTBa
BM3yarnbHOro moaennpoBaHuA

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

UTtoro B cemecTpe (Ha kypce ansa 3A0)

29

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

159

6,5

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

Tema 7. OCHOBHbIE NOAXOAbI UMUTALMOHHOTO
MOOEeNMpoBaHMWs: ONCKPETHO-CODbITUHOE
MogenupoBaHue, CucTeMHas AMHamuKka,
areHTHoe MOAENMpoBaHue.
CoBpeMeHHast MHCTpyMeHTanbHasa cpega
Anylogic. InckpeTHo-cobbITUIiHOE
mMogenuposaHue, bnbnmoTeka
MogenupoBaHus npoueccoB. 3asBka,
3agepxka, oyepefb, pecypcol. CosgaHue
nonb3oBaTenbLCKOro Tuna 3asiBku. Bugbl
BblTECHEHUS 3aABOK. CHOp CTaTUCTUKMN.
lMpocTon aKCnepuUMEHT.

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

Tema 8. [uckpeTHO-COObITUNHOE
mMoaenupoBaHune. CosgaHune
nonb30BaTeNbCKOro TMna 3asBku. Buapl
BbITeCHEHUS 3asiBOK. COOp CTaTUCTUKMN.

MpakTuyeckoe 3aHsaTUe: CozgaHme moaenu
Konn-ueHTpa

10

Tema 9. Co3gaHue mogenen ¢ aneMeHTam
pa3meTKu NpocTpaHcTBa (MyTb,
MECTOMONOXEHMWE, 30HbI XPaHEHWS).
O6bekTbl 6MONNOTEKN MOAENUPOBAHUS
NpoLEeccoB Ansi NnepeMeLleHns 3asB0oK U
pecypcoB B npocTpaHcTBe. Co3aaHne 3asBOK
MeToAO0M inject, co3gaHne napTum 3asiBOK.
Ob6bekTbl 3axBaTa U 0CcBObOXAEHNS
pecypcoB. [IBmxyLLMecs, NepeHoCUMBbIE U
cTaTuyeckue pecypcbl. Micnonb3oBaHue
Kamep.

MpakTnyeckme 3aHATUS:

Mogenb 3aBoga

Pa3paboTka mogenu ogpTanbmMonorum
Mogenb uexa-cknaga

10

Paspen 5. Vicnonb3oBaHne
cneumanmMampoBaHHbIX OMONMoTEK AN
co3faHusa mogenen B cpege Anylogic

10




Tema 10. MNewexogHasa 6ubnuoteka. Obnactu
1 YCroBWS NepeMeLLEHUS NeLLIeX0a0B.
O06BbeKTbI NeLuexogHon budbnuotekn ons
CO3[aHus, NepeMeLLEHNS N 3a4ePXKKN
newexoaoB. Kapta nnoTHOCTM NoToka
newexonoB. OcobeHHOCTN co3aaHns 2 15
rMbpuaHbIX Mogernen ¢ neLwexoaHom
OnbnnoTeKkon.

MpakTnyeckoe 3aHsTue: Paspabotka mogenu
B newexogHon obmubnuoteke

Tema 11. Y)KenesHogopoxHas 6ubnuoTteka.
MpMHUMNBI TOCTPOEHUS MOOENM B
XenesHogopoxHon 6ubnmoteke. O6bEKTbI
OubnunoTtekn onsa cosgaHud, nepeMeLLeHns n 1 15
3a4epXxKn noe3goB. ABTOMobMnbHas
BubnuoTteka B HOBbIX Bepcusix Anylogic.
Mogaenb B ene3HoopoXHo bubnmnoTteke

Pasgen 6. AreHTHOe MogenMpoBaHue B
WHCTpyMeHTansHon cpege Anylogic

Tema 12. AreHTHOEe MOAenupoBaHue.
CosgaHue nonynsaummn areHToB.
MopgenupoBaHve nosegeHns areHToB.
[dvarpamma COCTOSHUI ANS MOAENMPOBaHUS
nosefeHus areHToB. KannbpoBoyHbIN
3KCNEPUMEHT. 1 10

MpakTuyeckoe 3aHATHE:

AreHTHas Mofenb pacnpocTpaHeHu s
anuaemmu. AreHTHas moaenb
pacnpocTpaHeHMs HOBOrO NPOAYKTa.

Tema 13. N'MC npocTpaHCTBO B areHTHbIX
mMogensix. PaboTa ¢ 6a3amu gaHHbIx. MeToabl
nepemMeLLieHmMe areHToB B MPOCTPaHCTBe.

. 1 21
Java gnsa Anylogic. UHCTpyMeHT guarpammel
gevicteui. MNpumep areHTHon mogenu B M'NC
npocTtpaHcTee "Llenoyka noctaBok".
Wtoro B cemecTpe (Ha kypce ang 3A0) 8 91
KoHcynbTaumy n npoMexyTovHas aTtrectaums
25 6,5
(Ok3ameH)
Bcero koHTakTHas pab6orta n CP no o5 263

AucUUNInHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHme y4eBHbIM MraHOM He NMPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTtenen, KPUTEpMEB U CUCTEMbI OLIEHUBAHUA pPe3yrbTaToB 00y4YeHUs

5.1.1 MokasaTenu oueHUBaHUA

Kon

MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOMMeTeHLMm

HanmeHoBaHWe oueHO4YHOro
cpeacTea

d)opmynmpyeT CYLHOCTb U NpuUHUMNbI NCNOJ1b30BaHNA MeTo40B
MMUTAUMOHHOIo MoaennpoBaHud, npuMmeHAaemble MeToabl
CTaTUCTMYECKOMN OLEHKM pe3ynbTaTtoB UCCNenoBaHUA.

BbINonHsAeT NocTaHOBKY 3aAayu, paspabaTbiBaeT MaTemMaTUYecKyto
MK-5 MoAenb, NPOBOAUT MOAENUPOBAHNE U CTAaTUCTMYECKYO 06paboTKy
pe3ynbTaToB UccrieqoBaHusl ¢ NPUMEHEHNEM COBPEMEHHbIX
WHCTPYMEHTarbHbIX CPeOCTB UMUTALMOHHOTO MOAENMPOBaHUS.

ﬂ,eMOHCTpMpyeT ncnosib3oBaHMe coBpeMeHHbIX NporpaMMHbIX CpencTs
MMUTAUMOHHOIo MoaennpoBaHuna npu pelleHnn sKOHOMUYeCKMnxX 3agad.

Bonpockl ycTHOro
cobecenoBaHus

MpaKTMKO-OpMEHTUPOBaHHLIE
3apaHus




5.1.2 Cnucrema v Kputepum oLeHNBaHUA

KpMTepMM oueHnBaHUA CCbOpMI/IpOBaHHOCTI/I KoMneTeHunmn

LLikana oueHnBaHusA
YcTHoe cobecenoBaHue MucbMeHHas paboTa

MonHbIN, ncyepnbiBaOLWNN OTBET, ABHO
OEMOHCTPUpPYIOLLMIA rNyO0oKoe NOHUMaHNe
5 (oTnun4HO) npeameTa 1 LUMPOKYHO 3pYANLIMIO B
oueHnBaemowm obnactn. Kputudeckui,
OpUrMHarnbHbIV NOAXOA K MaTepuany.

OTBET NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 0b6si3aTeNbHbIX
WCTOYHUKOB MHGopMaumn. MNMoaxoa K
MaTepuany oTBeTCTBEHHbIN. OTBET

4 (xopoLwuo) CTaHOapTHbIN, B LIENIOM Ka4yeCTBEHHbIN,
OCHOBaH Ha Bcex 06s13aTeNbHbIX
NCTOYHUKax nHdopmauun. MpucyTcTeytoT
Hebonblme nNpobenbl B 3HAHUSX UMK
HecyLleCTBEHHble OLINOKN.

OTBeT HeNomHbIA, BOCNPON3BOAMUT B
OCHOBHOM TOJIbKO NEKLMOHHbIE
mMaTepuansbl, 6e3 camocToaTenbHOM paboTbl
C PEKOMEHOO0BAHHOW NUTEpaTypOMN.

3 (ymoBneTtBoputenbHo) | [lemMoHCTpupyeT noHUmaHue npeameTa B
uenowm, 6e3 yrnybneHus B getanu.
IMpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npobenbl B 3HAHUSAX MO HEKOTOPbLIM TEMaM,
He3HaHWe (NyTaHuLa) BaXHbIX TEPMUHOB.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
NMOMOLLM 3Kk3aMeHaTopa. HesHaHne
3HaUMTENbHOW YacTu NPUHLMIMANBLHO
BaXHbIX 3M1EMEHTOB ANCLMNIUHDI.
MHoro4uncneHHble rpybbie owmnbku.
HenoHvmaHue 3agaHHOro Bonpoca.

2 (HeygoBneTtBopuTensHo) | HecnocobHocTb cchopmynuposatk XoTs Gbl
OTAEeNbHbIE KOHLENUMUW AUCLUMMNUHBI.
MonbITka cNUcbIBaHMS, UCMOSb30BaHMS
HepaspeLUeHHbIX TEXHUYECKUX YCTPONCTB
U1 Nonb3oBaHNs NOACKa3KoW APYroro
YyeroBeka (BHe 3aBWCMMOCTM OT
YCMNELLUHOCTUN TaKkoW MOMNbITKW).

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, Heo6xoAnMbIe ANsi OLIEHKU 3HaHUN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENTbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynNnpoBKM BONPOCOB
Kypc 4
1 MpeomeT 1 3agaym UMMTaUMOHHOro MogenmpoBaHus. OCHOBHLIE BUALI MOAENEN.
2 lMoHATNEe MMUTaLMOHHOrO MoAenMpoBaHus. Bugsl MMUTaLMOHHOrO MOAENMPOBaHMS.
3 MHCTpyMeHTanbHble cpeacTBa MMUTaLUMOHHOIO MOAENMPOBaHKS.
4 MocnegoBaTenbHOCTL pa3paboTkM MMUTALMOHHBLIX MOAENEN.
5 PeweHwne 3aga4 metogom MoHTe-Kapno. Miges metoga cTatmcTUYECKUX UCMbITAHUMNA.
6 OueHka yncna posbirpbillenn U TOYHOCTU BbIYUCTIEHUS.
7 OueHrBaHue OoBEPUTENBHOrO MHTEPBana BblGpaHHOro nokasatenst 3PeKTMBHOCTH.
8 BnunsHne npogomknTensHOCTU NPOrOHOB HA TOYHOCTb BbIMUCIIEHWN.
9 Bpemsa B MoaenvpoBaHuu.
10 OueHka kavyecTBa UMUTaALMOHHbBIX MOAenewn: Bepudmkaums, Banuaauus, agekBaTHOCTb.
11 Mpobnembl UMUTALNOHHOTO MOAENMPOBAHNS.
12 Mpumepbl Moaenen Ans onMcaHusa NPUYNHHO-CNEeACTBEHHbIX CBA3en. Moaenb pocTa BbIXOAHOMO nokasaTternsi.
13 Mpumepbl Moaenen Ans onNMcaHus NPUYUHHO-CREeACTBEHHbIX CBSA3eN. KOHEYHO-pa3HOCTHbIE ypaB-HEHUS.
14 Mogenb 5dhdhEeKTUBHOCTY peknamsl.
15 Mogenb pa3sutnsa mHaHCOBOWM NpamMmuabl.




16

Mogenb «XuwHuk->KepTar.

17 OTnnuutensHble 0CO6EHHOCTN UMUTALMOHHOIO MOAENUPOBAHMS.

18 MmuTnpoBaHue crnyvyanHoro gpaktopa ¢ NOMOLLbIO pO3birpbilla Npy OLeHMBaHUM NnoLwanu Kpyra.

19 MmutmnpoBaHue cnyvyanHoro paktopa ¢ NOMOLLbIO pO3birpbilla Npy onpeaeneHnm HageXHOCTN CUCTEMBI.

20 MmuntmpoBaHme cnydyanHoro oaktopa ¢ NOMOLLBbIO PO3bIrpbilla Npu ynpasneHumn 3anacamu.

21 MmutnpoBaHue cnyvyanHoro oaktopa ¢ NOMOLLbIO pO3birpbilla Npu Bolbope cTpaTternm pemMoHTa.

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

Kypc 5

23 MmutaumoHHoe mogenvpoBaHune. AncKpeTHO-CobbITUMHOE MOAENMPOBaHME, CUCTEMHAs AUHaMnKa, AreHTHoe
mMogenupoBaHue

24 MeTpukn OUCKpeTHO-COBLITUINHBIX MoAenen

25 OcHoBHag 61bnvoTeka MogennpoBaHnsi NPOLLECCOB B MHCTPYMeHTaneHon cpege Anylogic

26 3a;|B|<§ B ANCKPETHO-COOLITUHOM MoAenun. Buabl cosgaHns 3asBku (c 3agaHH0|7| MHTEHCUBHOCTbIO,
cny4anHbiM o6pa3om no 3agaHHOMY 3aKOHY pacnpeferneHuns, MeToaoM inject)

27 CosgaHue 3agepxek

28 O6bekT pecypcbl. Bugbl pecypcoB. Micnonb3oBaHne pecypcoB B MOAENSAX

29 [MpocTon akcnepnuMeHT B MHCTPYMeHTansHon cpege Anylogic

30 C6op ctatucTtuku. icnonb3oBaHne gnarpamm

31 C6op cratuctuku. Micnonb3oBaHue ructorpamm

32 Co3sgaHve mogenen ¢ NCnonb3oBaHWeM pa3MeTKN NPOCTPaHCTBa (MyTb, MECTONONOXEHNE, 30Hbl XPaHEHNS)

33 MeToabl nepemeLLeHns 3asBOK 1 PECYPCOB MO pa3MeTKe NpOoCTpaHCTBa

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

35 MeTpuKkn newexoaHblx Mogenen

36 MpuvHUMNBI CO30aHUA NeLWexogHoONn MOAeNn

37 Brnoku nepemelleHuns, 3agepxek U 0XXnaaHusi 3asiBOK B NELUEXOAHOW Mogenm

38 KapTa nnoTHOCTM NOTOKa newexonos

39 MpuHUKMNbI co3ganus rMbpuaHbLIX MOAENEN C NeLexoaHon GubnuoTekon

40 MeTpukn mogenein xenesHogopoXHOWM 6ubnnoTekn

a1 MpuHUMNBI CO34aHMSA MOLENUN Ha OCHOBE XXENEe3HOO0POXHOW BubnmnoTekn. Micnonb3oBaHne pasMmeTku
NPOCTPAHCTBA, ANEMEHTbI pa3mMeTku

42 OnwncaHune TMNOBOro Npouecca ¢ NCMoNb3oBaHNEM 6a30BbIX OIOKOB

43 MeToapb! NepemeLLeHNs, U3MEHeHWNs HanpaBneHns ABKEHIS 1 3a[lepeK 3asBOK B MOAENN Ha 0CHOBe
Xene3Ho4OoPOXHOW 6ubnnoTtekn

44 AreHTHoe mogenupoBaHune. OCHOBHbIE MPUHLUMUMLI MOCTPOEHMS MOGENN

45 CosgaHuve nonynsiumMm areHToB

46 Buapbl npoctpaHcTBa 4Nt pa3MeLLEHNS areHToB

47 TexHonormm mogennpoBaHnst NOBEOEHUS areHToB

48 Monb3oBaTenbCckuii akcnepumeHT. KannbpoBka gaHHbIX

49 Monb3oBaTeNbCKMI AKCNEPUMEHT. SKCNEPUMEHT C BapbUpOBaHNEM NapaMeTpoB

5.2.2 TunoBble TeCTOBbIE 3aAaHNA

He npegycmMoTpeHo

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

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




5.3 MeToanuyeckue maTepmansbl, onpegensiowme npoueagypbl OLeHUBaHUA 3HAHWUIA, YMEHUI, BrafeHunit (HaBbIKOB

1 (Mnn) npakTM4YecKoro

onbiTa AeﬂTeﬂbHOCTM)

5.3.1 YcnoBus gonycka oGy4atoLlerocsi K NpoMeXXyTo4yHOW aTTecTauumu U nopsiaoK NMMKBUAAUUN akaaeMn4eckomn

3a40J1XKeHHOCTU

lMpoBeaeHe NpomMexXyToO4HON aTTecTaummn pernameHTMpoBaHoO nokanbHbIM HOpMaTMBHbIM aktom CIGIMYMNTA
«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

B TeyeHwne CeMeCTpPOB BbIMNOJTHAKTCA KOHTPOJIbHbIE pa60TbI.
Ok3aMeH npoxognT B KOMMNbIOTEPHOM KIacce. I'Ile npoBeaeHMn 3k3amMmeHa He pa3pellaeTca NnoJib3oBaTbCA
y‘-le6HbIMl/| MaTtepunanamn.
BpeMﬂ Ha NoAroToBKYy OTBETa 3K3aMeHaUNOHHOIro 6uneta coctasnset 30 MUHYT, BpeM4d Ha BbINOJTHEHNE

3aJaHnNS 3k3aMeHaunoHHoro buneta c npuMeHeHnem BblYMCIIMTENBHON TEeXHUKKN cocTaBndaeT 20 MWHYT.

NHas

6. YHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMNINNHDI
6.1 YyebHasa nutepartypa

AsTOp

3arnasue

MN3gaTtenbcTBo

| [oa nspaHusa |

Ccblinika

6.1.1 OcHOBHas y4yeOHasa nuTepartypa

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

MmuTaynoHHoe
MOAENUPOBAHNE: OCHOBBI

Caparos: By3oBckoe

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

NPakTU4EeCKOro NpUMeHeHNst obpasoBaHue 2020
B cpege AnylLogic
boes, B. [1. KoHuenTtyanbHoe Mocksa: VIHTepHeT- https://www.iprbooks
NPOEKTUpOBaHNE CUCTEM B YHusepcuteT hop.ru/102016.html
AnyLogic n GPSS World MHdopMaLMOHHBIX 2021
TexHonorun (MHTYWUT),
An MNun Ap Meauna
Edpomeesa, E. B., MmuntaumoHHoe http://www.iprbooksh
Edpomees, H. M. MOAENUPOBAHNE: OCHOBBI Caparos: By3oBckoe 2020 0p.ru/86701.html
NPaKTUYECKOro NPUMEHEHUS obpasoBaHue
B cpege AnylLogic
OanenaH T. A. Teopusa cMcTeM U CUCTEMHBIN https://ibooks.ru/read
aHanus (TCnCA): yyebHoe i ing.php?
nocobue Mockea: EACU 2024 short=1&productid=3
94988
BabeHsbliwes, C. B., CuCTEMHBIN aHanun3 u YKenesHoropck: https://www.iprbooks
MaTepos, E. H. nccrnegoBaHue onepauun Cubupckas noxapHo- 2022 hop.ru/123097.html
crnacarenbHas akagemusi
MC MYC Poccum
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
Mumenos B. ., MmutaumoHHoe http://publish.sutd.ru/
Kpaseu T. A., HebaeB | mogenupoBaHue CaHkr-MNeTepbypr: 2023 tp_ext_inf_publish.ph
n. A 3KOHOMMYECKMX MPOLECCOB U cherynta p?id=2023162
CUCTEM
MumeHos B. U. MmuTaumoHHoe Cankr-AeTenbvor http://publish.sutd.ru/
MOAEeNnpoBaHne CI‘I6FYI'I?'D,yp ; 2021 tp_ext_inf_publish.ph
p?id=202101
LWHapesa, I'. B. OKOHOMUKO-MaTeMaTUyecKkoe Cumdpepononsb: https://www.iprbooks
MogenMpoBaHue YHUBEPCUTET SKOHOMMUKM 2022 hop.ru/128305.html
W ynpaBneHus
Mewwepskosa I'. I1. Teopusa cucTeM U CUCTEMHbBIN . http://publish.sutd.ru/
aHanus Canr-Tletepbypr: 2021 tp_ext_inf_publish.ph

crierynta

p?id=202123

6.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABO4YHbIX CUCTEM




MHdopMaUMOHHBIN pecypc N0 UMUTAUMOHHOMY MOAENNPOBaHuio [SNekTpoHHbIn pecypc]. URL:
https://www.anylogic.ru/

MHdopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmaTtuka un
MHGOPMALIMOHHbIE TEXHOMOMMMY [AneKTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

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

6.3 Nepe4veHb NULEH3NOHHOro U CBO6OAHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Mathcad Education — University Edition Term
MicrosoftOfficeProfessional
Microsoft Windows Professional Upgrade Akagemuyeckas nuueHsns
NetOp School 6
Java Development Kit

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEOOXOoAMMOW AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no AucumnnuHe

Ayautopus OcHalueHne

MynbTuMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopus

MynbTuMeauiiHoe 06opyaoBaHNE, KOMMbIOTEPHAS TEXHUKA C BO3MOXXHOCTBIO NOAKIHOYEHUS K
KomnbtoTepHbilii knace | ceTu «MHTepHeT» 1 obecneyeHmeM AoCTyna B 9NEKTPOHHYI0 MHEOPMaLIVIOHHO-
obpaszoBaTenbHyto cpeay




IMpuaoxenne
paboueii mporpaMMBbl TUCIHUIUIAHBI “VIMUTAIMOHHOE MOJIETUPOBAHME SKOHOMUUYECKHUX MPOIECCOB U CUCTEM

o Hanpasieruto moarotosku 09.03.03 IIpuknagnas nHpopMaTUKa
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». IMpoekT 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 MMmMTaUMoOHHOro MmoaenuposaHusa B MathCad, BbINONHAOLWNA pacyeT YNCTOM NpuBEeAEHHOMN
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.,

HCIIOJIB3YS JIEHEKHBIE CPEJICTBA OT PEKJIAMHON AesITeNbHOCTU. PekiaMHbIe YCITYTH BBITOIHSAIOTCS 1O
3aKa3aM KJIueHTOB. KolIMuecTBO U CTOMMOCTb 3aKa30B — ClIydaliHble BETMYMHBI. 3aTPaThl B CPEIHEM
coctaBisioT 20 % ot crouMocTH 3aKka3oB. Heo0XoauMo O1leHUTh, KaKylo TPUObLIb MOKET MOJTYYUTh
¢upMa 3a roJl 1 HACKOJIBKO OHA OTIUYACTCS OT 2 MJIH. PYO.
Iens 3amaum — paccuuTaTh NpUOBLTH Pr 3a o/ (BRIXOAHOM MMOKA3aTeNb) U OIIEHUTh PUCK TOTO, YTO
npuObUTH OyAET MEeHbIIE 2 MITH. PYO.
Ha ocHoBe moctpoenHoi umutannonnoi moaenu B MathCad monydeHs! cienyronue pe3yabTaThl




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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