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Metoayueckre yKasaHWs /i CaMOCTOSITe/TbHOM pabOThl CTYZEHTOB TO AUCILUTUTHHE
«AIMUTaLUOHHOE KOMIIBIOTEpHOe MOjAe/MpoBaHue» / cocrtaBurenb: O.B. JKeme3nos -
YnegHoBck: Ynl'y, 2019.

Hacrosijue MeTofuueckue yKasaHWs TIpeJHa3HaueHbl [Jis CTY/eHTOB 0OaKasaBpOB II0
Harpas/ieHusM 15.03.04 ApromaTu3anMsa TeXHOJIOTHYECKHX IPOLeCCOB M NPOU3BOJCTB U
24.03.04 ABuactpoenue Bcex (opMm 00yueHMs, M3y4YarOIIUX AUCLUIIMHY «VIMHUTaLOHHOE
KOMIIBIOTEPHOE MOje/TMpOBaHue». B paboTe TmpuBeieHbl JUTepaTypa 110 JUCIUIUIMHE,
OCHOBHbIE TeMbl Kypca W BOMPOChl B paMKaxX Ka)K[OW TeMbl, PeKOMEHJAL[MU 0 M3yUeHUI0
TeOpeTUYeCKOro MaTeprasa, KOHTPOJIbHbIE BOMPOCHI [J11 CAMOKOHTPOJISL [jIsl CAaMOCTOSITe/TbHOU
paboThI.

CrymeHTam 3a0uHOM (Gopmbl 00yUeHUst CelyeT UCIIO/b30BaTh JJaHHbIe METOUUYeCKHe
yKa3aHUsI TIPY CaMOCTOSITe/TbHOM M3yUYeHUM AUCLUTUIMHBL CTyZieHTaM OuHOW (hopMbl 0OyueHust
OHU OyZyT TIO/Ie3HBI TIPU TIOATOTOBKE K TMPAKTUYECKUM 3aHSTHSIM W K 3K3aMeHy TI0 JaHHOU
JUCLIATIIVIHE.

PekoMmeH/I0BaHbl K WCIIOMb30BaHUKD YUeHbIM COBeTOM (haKy/abTeTa MaTeMaTHKH,

MH(OPMaI[MOHHBIX U aBUALIMOHHBIX TexHoyiorui Yal'yY (mportokon 2/19 ot 19 mapta 2019 1.).



1. JIMTEPATYPA AJ1d NU3YUEHUA JUCLHUTTJINHBI
ITepeueHb peKOMeH/[yeMbIX YUeOHbIX U3 aHHH
a) OCHOBHasl IMTepaTypa
1. Ombbepr M.C. VmuTtaioHHOe MoOjeMMpoBaHue [D/eKTPOHHBIN pecypc]: yueOGHOe
nocobue/ Onbbepr M.C., LprankoB H.C.— DneKTpoH. TeKCTOBble [JaHHBbIE.—
KpacHosipck: Cubupckuii denepanbHbiii yHuBepcuter, 2017.— 128 c.— Pexum

nocryma: http://www.iprbookshop.ru/84350.html.— 3BC «IPRbooks»

0) JoroTHUTE/TBHAS TUTepaTypa

2. boer B./l. KonuentyansHoe rnpoektupoBaHue cucteM B AnyLogic u GPSS World
[DnekTpoHHbI pecypc]/ boeB B.[l.— 3neKTpoH. TeKCTOBble JaHHble.— MocCKBa:
WnTtepHeT-YHuBepcuteT MHpopmaronHbix TexHonoruit (MHTYWUT), 2016.— 542 c.
— Pexxum poctyma: http://www.iprbookshop.ru/73656.html.— 3BC «IPRbooks»

3. EdpomeeBa E.B. WmuralioHHOe MOJie/IMPDOBaHKEe: OCHOBBI  TPAaKTHYECKOTO
npuMeHeHusi B cpege AnyLogic [DnekTpoHHBIM pecypc]: yueOHoe mocobue/
EdpomeeBa E.B., EdpomeeB H.M.— 3OnekTpoH. TeKCTOBble [aHHble.— CapaToB:
By3oBckoe obpa3oBaHme, 2020.— 120 c— Pexxum JlOCTyIa:
http://www.iprbookshop.ru/86701.html.— 3B5C «IPRbooks»

4. AxoroB AngpaHuk Cym0aroBuu. VMHTAIl[MOHHOE MO/le/TMPOBaHUE : yUeOHUK WU
MPAaKTUKYM [I/Is aKaZieMUueCcKoro OakanaBpuarta: yueOHUK /i1 CTYJIeHTOB BY30B TIO
9KOHOM. Hampaei. u crell. / AkonoB AnHgpanvk CymbaTtoBuu; HUY - Beici. mik.
5KOHOMUKU. - Mocksa : FOpaiir, 2018. - 389 c. : un. - (bakanaBp. AkageMuyeckuii

Kypc). - Bubnmorp.: c. 388-389 (27 Ha3B.). - ISBN 978-5-534-02528-6 (B mep.).

2. METOOANYECKUNE YKA3AHUA
YACTD 1. Metoj0/10rusi *UMUTALMOHHOT0 MO/ e/TUPOBAHHUSI
Pa3pen 1.1. IMutaniioHHbIe MOAE/IM, NPOLECC UMUTALMOHHOI0 MOJe/TMPOBaHUA
(ba3oBbIe onpee/ieHN ).
BBeseHve B UWMUTALMOHHOE MOZe/NUpoBaHHe. MMuTallMoOHHBIE MOJenH, 00/1acTh
TIPUMEHEeHUs1 U OCHOBHbIe orpefiesieHrst. CTPyKTypa NpoLecca UMHATALMOHHOTO MO/Ie/IMPOBaHUS.

Pa3pen 1.2. MaTemaTUueCKUH anmnapat MMHTAI[HOHHOTO MO/ie/IMPOBaHMS



[IpuMeHeHre TeOpUM BEPOSITHOCTEM W MaTeMaTH4eCKOW CTaTUCTMKA B MMHTALJMOHHOM
MO/Ie/IMPOBaHMM. Bu/bl BepOSATHOCTHBIX pacIipefie/ieHUH, HCI0/Ib3yeMbIX B HMUTALJMOHHOM
Mo/ieiipoBaHuU. CTaThCTHUeCKre Mpo0ieMbl UMUTALMOHHOTO MO/[e/TUPOBaHUS.

CurCTeMHOCTb UIMUTALJMOHHOTO MO/Ie/TMPOBaHUs. Y C/IOBUe CUCTEMHOCTH UMUTALMOHHOIO
MozieMpoBanust. Mogienn o0mux cructeM. Bo3MOXXHOCTH MHTeTpaLii MMUTHUPYIOLX MOZesiei
C TIOMOILIIBI0 MO/Ie/iel 00X CHCTEM.

Pa3pen 1.3. OcHOBHBIE MeTO/0/I0THUYECKHE TTOAX0/IbI K TOCTPOeHUI0 HMUTALIOHHBIX

Moje/ieid

VMmutauoHHble Mofend cucteM. [JuckpeTHsle MiMutanoHHble Mozend. HenpepoiBHble
VIMUTALIMOHHbIE MOJIEJIH.

MeTof0/10rMM UMMTaLMOHHOTO MoZenvpoBaHusi. [IpUHIMIBI U MeTO/bl MOCTPOEHUS
VMMTALMOHHBIX MOZe/el. AHaJIUTUUeCKUM MeToJ, MeTOJ, CTaTUCTUUeCKOro MO/ eIMpOBaHus
(MonTe-Kapno), KoOMOMHUPOBAHHBIM MTOXOZ.

YACTD 2. KoMnbOTepHbIe CpeAbl MMUTALMOHHOI'0 MO/e/ITUPOBAHMS.

Pa3pen 2.1. CoBpeMeHHble yHHUBepCa/ibHble KOMIIBIOTEPHbIE CpeJbl U SI3BIKHU
MMHUTALOHHOI0 MO/e/ITMPOBAHHA

Komnerotepssle cpezbl MofenupoBaHus. [locTpoeHne wmofeneldd B KOMITBIOTEPHBIX
cpefax AJsi POU3BO/CTBEHHO-TEXHOIOTMUECKUX W COLMaJbHO-3KOHOMUUECKUX crucTeM. Bupel
NPUMEHSIEMbIX CHCTEM U TpUMEPbl (POPMHUPOBaHUS MMMUTUPYIOIIUX Mojeneld. Bo3aMoXHOCTH
VICII0/Ib30BaHUsl UMUTALIMOHHBIX S13bIKOB. CBeZleHHsI O COBPeMEeHHbBIX [IPOrPpaMMHBIX IIPOAYKTaXx B
3TOM 06/1acTy.

Pa3zpen 2.2. KoMnbloTepHOe HMMHUTALMOHHOE MOJAe/MPOBAHHE 3KOHOMHUYECKHX,
COLa/IbHBIX U NPOM3BO/ACTBEHHO-TEXHO/IOTHUECKHX CUCTeM

MopienvpoBaHye MPOTHO3WPOBaHKsI 00BEMa MpojaXX. ATOPUTM TIOCTPOEHUsI TPOrHO3a
o0béma peanu3any I TIPOAYKLUMH C CE30HHBIM XapakTepoM Tpofaxk. VmwuranyoHHoe
MO/le/TMPOBaHNe UHBECTULIMOHHBIX PUCKOB.

YcTaHOB/eHWe B3aMMOCBS3M MeXAY UCXOJHBIMU M BBIXOJHBIMU IIOKasaTelssMU B BHU/E
MaTeMaTUUeCKUX ypaBHEHWW WM HepaBeHCTB. 3aKOHbI pacripefie/ieHus BepOSITHOCTeW [Jist
KJIIOUEBBIX [1TapamMeTpoB Mofenu. KommnbroTepHass MMUTaLMs 3HaYeHWH K/IFOUYeBbIX NapaMeTpoB
MoZleM. PacueT OCHOBHBIX XapakTepUCTUK pacrpefiesieHui MCXOAHBIX U BBIXOJHBIX
roKasaresei.

AHanu3 TO/Iy4YeHHBIX  pe3y/bTaTOB W  TNIPUHATHME  pelleHus. VmuranuoHHOe
MO/Ie/TMpOBaHue oOrepaluii ¢ IreHHbIMM Oymaramu. akTop BpeMeHH M OL|eHKa IT0TOKOB
ruiaTexkeld. [lonrocpouHbie 00si3aTesibCTBa C (PUKCHPOBAHHBIM [J0X0/I0M. KpaTKocpouHble u

KOMMepUeCKue LieHHbIe 6yMar1/1.



ViMuTaliMoHHble MOJeIU [/l TIOCTPOEHUs] CUCTeMbI COTJIaCOBaHHBIX Tapu(OB U LieH.
Ob6iee u ocobeHHOe B MeTOMKaX (JOPMHUPOBaHUs Tapyu(OB U LIeH Ha YCIyTH CyOBEKTOB pa3HbIX
oTpac/ieli eCcTeCTBEHHBbIX MOHOMNOMWM. VIMUTAaLMOHHBIE MOJenu [Jii TIOCTPOEHUS] CUCTEMBI
coryiacoBaHHbIX TapudoB. CBeJileHUs 0 COBPEMEHHBIX TIPOrPAMMHBIX TMPOJYKTax B 3TOM 00s1acTH
1 00yueHHe X IPUMEHEHUIO.

MMuTaLMOHHBIE MO/IE/TA CHUCTEM MaCCOBOT'O 00C/TY)KUBaHMSI.

Knaccudukaiusi cuctem MaccoBoro o0cy>kvBaHusi. OCHOBHasi 3a/jlaua TeOpUH CUCTEM
MaccoBoro obcmyxuBaHusi. Mozenmu TOTOKOB CoObIThi. TIpyMeHeHWe TPUK/IAAHBIX TAaKeTOB

rporpamm i Mmogenuposanus CMO.

3. IIEPEYEHbB BOITPOCOB

1. TlonsiTMe MOIENHN.

2. Buzabl Mopenen.

3. Llesiu Mozie/MpoBaHusl.

4. T'paHuLIbl BO3MOXKHOCTEH K/IaCCUYECKUX MaTeMaTUYeCKUX MeTOZI0B B SKOHOMHUKE.
5. MaremaTtrueckye MpeAnoChblIKA CO3/JaHusl UMUTALIMOHHON MOJIeJIH.

6. [Ipumepsl 3az1a4, pelaeMbIX C MOMOLbI0 UIMUTALIMOHHOTO MO/Ie/IMPOBaHUSI.

7. DTanbl UMUTAaLMOHHOTO MOZe/TUPOBaHUS.

8. [MoameprKka »KU3HEHHOTO 1UK/Ia UMUTALMOHHOW Mojienu cpefioit AnyLogic 8.3 PLE.
9. ITpoBepKu TUIIOTe3 0 KaTeropusix TUTa COObITHE < siB/IeHHe < TI0BejleHHe.
10.TunoBbie cuCTeMbI UMUTAL[MOHHOTO MO/Ie/TUPOBAHMUSI.

11.Mmurtariusi paboTbl 00beKTa SKOHOMHUKH B TPeX U3MEpPeHUsIX: MaTepuasibHbIe,
JleHe>KHbIe U MH(OPMallMOHHbIe TIOTOKH.

12.ITopnepxka B AnyLogic 8.3 PLE coBpeMeHHbIX MapajyurM UMUTALOHHOIO
MOZeTMPOBAaHUSI.

13.YpoBHU abcTparvpoBaHusi.

14.A1eKBaTHOCTb MOJIeJIN.



15.YpoBHM abcTparvpoBaHusi B COBPEMeHHBIX TTapaJirMax UMHUTALMOHHOTO
MOZ,e/TMPOBaHUS.

16.ITpo6neMbl pa3pabOTKH UIMUTAI[HOHHBIX MOJIe/IeH.

17.Cpena pa3paboTKu 1 BBITIOJTHEHUSI UMUTALMOHHBIX Mozesneil AnyLogic 8.3 PLE.
18.CtpykTypa umuTalroHHou mogenu AnyLogic 8.3 PLE.

19.CTpyKTYypHBIN aHa/IN3 MPOLIECCOB 00BEKTA.

20.DyHKUMOHA/IbHAsA MO/le/b U ee iuarpaMmal.

21.I1potiecc co3aHus ABYX B3aMMOCBSI3aHHbBIX Mojie/iel: (DyHKLIMOHATbHOM
CTPYKTYPHOW U JMHAMUYECKON UMUTAL[IOHHOM.

22.ABTOMAaTH3MPOBAaHHOE KOHCTPYUPOBaHUE MO/ie/ieli OU3HEeC-TIpOI|eCCOoB.
23.[JuHamuyeckue MOZie/Iv TIPOLIeCCOB Ha MPeATIPUATUSIX U B OPraHU3aLUsax
Pas/IMYHbIX OTpacaer 5SKOHOMUKHU.

24 [lnHaMyyeCcKue MOZe/y NpoLeCCOB MUPOBOW 5KOHOMHKH.

25.VIMyTalys poLeccoB (PMHaHCUPOBAHUS U [IeHE)KHBIX TOTOKOB.
26.MojenmipoBaHye KJIMPUHTOBBIX TPOLIECCOB.

27.TpaH3aKThl U UX «CeMeUCTBa».

28.Pa3oMKHyThIe U 3aMKHYThle CXeMbl MO/leJiel.

29.0cHoBHbIe 00BEKThI MOJIe/IA (GPUPMBI C YUETOM ee B3aUMOZEeNCTBHI: C PHIHKOM, C
6aHKamu, C OFO/)KETOM, C TIOCTaBLMKaMH, C HAeMHBIM TPY/IOM.
30.ITnaHrpoBaHre KOMITBFOTEPHOTO JKCriepuMeHTa. Maciirab BpeMeHH.
31.AHanu3 yyBCTBUTELHOCTH MOJIe/I K U3MEHEHUIO BXOJHbBIX JJaHHbBIX.
32.0nTUMHU3aLMOHHBIN SKCIIePUMEHT Kak o0paTHasi IeTepMUHUPOBaHHasI 3azava.
33.TIporjecchbl MacCOBOTO 0OC/TY>KUBaHHSI B SKOHOMHUECKUX CUCTEMaX.

34.Metoz Moute-Kapio.



35.Coszganue [ICM - mopenen B cpese AnyLogic 8.3 PLE.

36.IToToku, 3a7ep>KKu, 00CTyKBaHHe. [JaTulKu C/TyyaliHbIX BeTMYMH.
37.®opmyna Ionnaueka- X iHUMH.

38.I1yaccoOHOBCKMe TIpOLIeCCHI.

39. Vcrionib30BaHue TalitMepoB /IJIsl peaiv3aliiu 3a/leprKek.

40.Mcnonb30BaHye CTEMTUYAPTOB /15l peayn3aliii COCTOSIHUM 00BbeKTOB MOJIe/TH.
41.Vcnosib30BaHue COOBITHN M COOBITIeHHI [I7IsT OpraHu3aliii B3auMOJeCTBUS
00BEKTOB MO/Ie/H.

42 VIMuTalsi OCHOBHBIX IPOL{ECCOB: TeHepaTopbl, 0Uepe/iv, y3/bl 00C/TyKUBaHUS,
TePMUHATOPBI U Jp.

43.TToHsATHE HepapXUUYeCKUX MOJeJIeu.

44.TTpyuunHBI UCTIO/TH30BAHUSI THOPUIHBIX MOJIeJIel.

45.Co3nanue rubpuiHbeIX Mogiesiel B cpesie AnyLogic 8.3 PLE.
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