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O KHuee

370 nepsoe npaktTnyeckoe nocobue no nporpamme AnylLogic oT ee pa3paboT4MKOB.
Anylogic ABnseTcA yHMKaAbHbIM NPOrPaMMHbIM NPOAYKTOM, NOALEPKMBAOLLMM BCE
TPM METOAONOTMM  MMMUTALMOHHOIO MOAE/MPOBAHUA: CUCTEMHYIO AMHAMUKY,
OVNCKPETHO-COBBLITUIAHOE UM areHTHoe MOAENUPOBaHWE, a TaKKe MO3BONAIWMUM
€034aBaTb MHOrOMNOAXO4HbIE MOAEN.

KHura cofepuT noapobHble MOLWAroBble WMHCTPYKUMM MO  MOCTPOEHUID Tpex
NPaKTUYECKUX MPUMEPOB: areHTHOM MoZenu NoTpebUTeNnbCKOro pPbiHKA, CUCTEMHO-
OANHAMMYECKON MoOAenn pacrnpoCTpaHeHUA 3NUAEMUU U AUCKPETHO-COOLITUMHOM
mozenn HeboNbLIOro 3aBOACKOIO LEexa.

KHMra moxKeT MCnonb3oBaTbCA Kak MpakTuyeckoe nocobue no pabote c Anylogic,
3HaKomsALLee nonb3osaTtens ¢ 6a3o08biM GYHKLMOHANOM NPOAYKTA.

06 asmope

Mnba lpuropbeB 3aHMMaAeT MOCT pyKkoBoguTena otgena obyyeHus B KomnaHuwm
Anylogic. Unba [puropbeB SABASETCA aBTOPOM CMPABOYHOM [OKYMEHTauuu no
Anylogic, a Tak:Ke aBTOpoMm nporpamm obyyeHua Anylogic, NpoBoAMMbIX MO BCEMY
Mupy. OH MMeeT OnbIT PaboTbl KOHCY/NbTAaHTOM MO CO34aHUI WMMUTALMOHHbIX
mozenein ana HECKONbKUX KOMMEPYECKMX opraHnsaunin. Unbsa Mpuropbes paboTaeT B
KomnaHuu Anylogic ye 60/blle NATHaAUATM NEeT M 3HAeT NPaKTUYecku Bce 06
MMMUTALMOHHOM MoZennpoBaHuun n o6 Anylogic.
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UMmutayumoHHoe mogenmposaHue

ModenuposaHue ABAAETCA OAHMM W3 CNOCOBOB peleHUs MNPaKTUYECKMX 3agad.
3auactylo peweHne npobaembl Helb3a HAUTU MyTeM NPOBEAEHUS HaTYypPHbIX
3KCMEPUMEHTOB: CTPOUTb HOBble 06EKTBI, Pa3pyLlaTh MM BHOCUTb USMEHEHMA B YiKe
UMEIOLLYIOCA MHPPACTPYKTYPY MONKET 6biTb CAWLIKOM A0POro, OMacHo WAW NPOCTO
HEBO3MOKHO. B TakuMx c/iyyasx Mbl CTPOMM Modesb peasbHOW CUCTEMbI, TO ecTb
onucbiBaem ee Ha f3blke MogesnvpoBaHua. [laHHbl npouecc noapasymesaet
nepexof Ha onpeaeneHHblit ypoBeHb abCTpaKLMM: OMyCKas HeCyLLeCTBEHHbIE AeTaNu,
Mbl YYUTbIBAEM TO/ILKO TO, YTO CYMTAEM BaxKHbIM. CUCTEMA B peasibHOM MUpe Bceraa
CNOXHee CBoein moaenu.

u;gnh\_'_l']__ J_I [y nl: I-

S |

l:"TFn g ¢ - , y ’ \\ //'u y

11T . o'
o oo MmuPmopEnEs @ \B ke . ¥ )
g MWP BES PUCKA) =

48,

MopaenuposaHue



6 Anylogic 8 3a Tpu aHs

é Bce 3Tanbl pa3spaboTKM mMoaenn — NPOEKUUA peanbHOro mupa B MUp
mopgeneii, Bbi6op ypoBHA abcTpakuum U Bbi6Op A3bIKa MOAENNPOBAHUA —
MeHee CTaHAapTU3UPOBaHbl, YeM NPOLECC MCNONb30BaHUA mogeneit ana
peweHua 3agay. MogenupoBaHue A0 cuX nop 6onblie UCKYCCTBO, Yem
HayKa.

Mocne cospaHua moaenn — a MHorga v B npouecce paspaboTkM — Mbl HauYMHAEM
nccnesoBaTb CTPYKTYPY M NMOHMMaTb NOBeAEeHNE CUCTEMbI, MPOBEPATb, KaK OHa BedeT
ceba npu onpeaeneHHbIX YCAOBWUAX, CPAaBHWMBATb pPas3/IMYHbIE CLEHAapUM U
onTMMM3MPOBaTbL ee. Korga onTMmanbHoe pelleHve 6yaeT HalgeHo, Mbl CMOXKEM
NPUMEHMUTb €ro B peasibHoM mMupe.

é B CYWHOCTU, MopgenunposaHue ABaAeTCcA NOUCKOM pelleHUAa 3a4aun B
3alueHHOM OT PUCKa mupe Mo,qeneﬁ, B KOTOPOM Mbl MOXXem OI.LIMGaTbCﬂ,
OTMEHATb onepauun, BoO3BpaLlaTbCA B Npowsioe n Ha4nHaTb BCe CHa4yana.

Tunwsl mooeneli

EcTb MHOro TMMNOB MoAenel, BKAYAA MeHTa/bHble MOAEeNM, KOTOPbIMKM BCE Mbl
Nonb3yemcs, YTObbl NOHATb, KaKk YCTPOEH MUP BOKPYr Hac: APY3bs, CEMbS, KOAMErH,
ropos, B KOTOPOM Mbl XMBeM. Bce Hawu peleHus - 4To ciedyeT CKasaTb CBOEMY
pebeHKy, YUTO CbecTb Ha 3aBTPaK, 3a KOro ro/10CoBaTb M B KAKOW pectopaH CX0AMTb Ha
BbIXOAHbIX, — OCHOBaHbl HA MEHTa/IbHbIX MOLENAX.

MOLLHbIM WHCTPYMEHTOM MOAEANPOBAHUA ABAAIOTCA KOMMbIOTEPbI, BeAb OHMU
NpeaoCTaBAAOT JIErKO YMNPaBASEMbI BUPTYaNbHbI MUP, B KOTOPOM Mbl MOMKEM
€034aTb MPAKTUYECKM BCe, YTO CMNOCOOHbI MpeacTaBUTb. KOHEYHOo, cyuiecTsyeT
MHOECTBO Pa3/IMYHbIX TUNOB KOMMbIOTEPHbLIX MOZENEN: OT 3NEKTPOHHbIX Tabawu,
NO3BONAOLWMNX MOAENMPOBATL PACXOAbI, 4O CAOMKHbBIX MHCTPYMEHTOB MMUTALLMOHHOTO
MOAENNPOBAHMUA, KOTOPble MOMOrAlOT MWCCNeAoBaTb AUHAMMYECKUME CUCTEMDI,
Hanpumep, NOTPeBbUTENBCKUIN PBIHOK MU 30HY 60EBbIX AEUCTBUN.

CpasHeHue aHAAUMUYEeCcKo20 u UMUMAayUOHHO20
mMo0enuposaHusa

Ecav Bbl cnpocuTe Yy COTPYAHWKOB OTAEeNa CTpaTernyeckoro nAaHMPOBaHMA
rnobanbHoOM Kopnopauuu (paBHO Kak U y COTPYAHMKOB OTAENO0B MPOrHO3MpPOBAHMA
NPOAaK, NOTUCTUKWN, MAPKETUHTa, YNpPaBAeHUA MPOEKTaMM U T.4.), KAKON UHCTPYMEHT
MOAENNPOBAHMA OHW NPEeAnoYUTAOT UCMONb30BaTb B CBOEW paboTe, TO cambim
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nonynapHbiM otBetom bOyget: «Excel». Y nporpammbl Microsoft Excel ectb
HeoCrnopMmble NPeMMyLLEeCcTBa: OHa LWWMPOKO PacnpoCcTpaHeHa WM KpaliHe npocTa B
MCMONb30BaHUM,

| Bbluncautb! |

Bxoa, 3 Y= f(X) R e Bbixog,

X1 T dopmynbl U CKPUNTBI - . \'2
Vsrvainn | 130 OIS $12238

X2 Y2

X3 Y3

Xa Ya

AHanutuyeckas mogenb (tabnmua MS Excel)

CyTb TEXHONOTMMU MOAENNPOBAHUA C UCMOJIb30BAaHMEM 3/IEKTPOHHbIX Tabiuy, KpaliHe
npocTa: Bbl BBOAUTE AaHHbIE MOAENN B OAHU SSUENKN U NONYYaETE BbIXOAHbIE AaHHblE
B Apyrux. BxogHble W BbIXOAHble AaHHble cBsA3aHbl dopmynamu. [na 3agaHua
[OMNONIHUTENIbHOM NIOTUKK Bbl MoXKeTe A06aBuTb B Tabauuy makpocbl. PasnnyHble
HaZACTPOMKM NMO3BOAOT BAM BbIMOJIHATb SKCNEPUMEHTbI BapbMPOBaHMA NAapaMeTpoB,
ontummnsaummn unm MoHte-Kapno.

OZHaKo CcylLecTByeT MHOXKECTBO 33434, AN5 KOTOPbIX aHaAnTMYeckoe (OCHOBaHHOE Ha
dopmynax) peweHne KpaHe CNOXHO HaWMTM, a MHOrAa OHO M BOBCE OTCyTCTBYeT. K
TAaKMM 33fa4am OTHOCATCA B TOM uYucie U OUHAMUYECKUe cucmembl, KOTOPbIM
CBOMCTBEHHO:

HenunHelHoe nosegeHne

"Mamatp"

HeoueBuaHble 3aBUCMMOCTU MEKAY NEepeMeHHbIMU
MpPUYNHHO-CNeaCTBEHHbIE CBA3M

HeonpeaeneHHocTb 1 60/1blLIOE KONMYECTBO NapaMeTpPOB.

B 60nblWIMHCTBE Cy4aeB NPaKTUYECKM HEBO3MOMKHO HalTW TOYHble GOpMY/bl U TeEM
60s1ee NOCTPOUTb MEHTa/IbHYO MOZE/b TaKOM CUCTEMBI.
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[aBaliTe paccmoTpum 3adady ONTMMM3aALUMK aBTOMapKa JIOrMCTUYECKON KOMMaHUU.
[Ona ee peweHMa HEOBXOOMMO y4yecTb Takue GaKTOpbl, Kak pachnucaHue Mnoes3foK,
Bpema MOrpyskuM W pasrpysknm ToBapa, OrpaHMYEeHMA Ha Bpemsa [OO0CTaBKU W
BMECTMMOCTb TEePMMHaNoB. [puU 3TOM [AOCTYNHOCTb TPAHCMOPTHOMO CpPeAcTBa B
onpefeneHHoOM MecTe B OnpefeneHHoe Bpemsa  3aBUCUT  OT  LLEMOYKMK
npeaLwecTsyowWwmx cobbiTMiA, a BbIGOp HOBOro MyHKTa HasHayeHus Ana ceBobogHown
MalWuHbl TpebyeT aHanusa CBA3aHHbIX mexay coboi byayuwmx cobbiTuin. PewnTb
TaKyto 3aga4y cpeacteamum MS Excel npakTMyeckn HEBO3MOXKHO.

¢ ¢OpMyl1bl, Xopowo onucbiBawoWwmne CTaTu4eCKkne 3aBUCUMOCTU MeXAaY
nepemeHHbIMMU, KaK npasuno, nnoxo nogxoaar pAgna cuctem  C
AWHaMU4YeCKum noeeaeHunem. "03TOMV ANA aHan3a gUHaMUYeCKUX CUcTem
Mbl UCNOJIb3yeM APYryto TEXHONOTUI0 — UMUTAULUMOHHOE MmogeninposaHue.

UmumayuoHHaa modesb Bceraa ABNAETCA 8blnoaHAeMOolU MoOdesnbio: Bbl 3anyckaeme
€e, U OHa CTPOUT A/1A BaC TPAEKTOPWUIO M3MEHEHMUIN COCTOAHUA cucTembl. MOMXKHO
CKas3aTb, YTO MMMUTALMOHHAA MoAenb — 3TO Habop npaBw/A, COrNacHO KOTOPbIM
cucTema nepexosuT M3 OAHOro COoCToAHMA B Apyroe. lpasuna mMoryT 3agaBaTbCs
CaMbIMW PasiMYHbIMKM cnocobamu, Hanpumep, gudbdepeHuUnanbHbIMU YPaBHEHNAMM,
AnarpaMmamu COCTOAHWM, AMarpammamMuy MNPOLLeCCOB, PacnucaHMAMU. BbixoaHble
[AaHHble MOAENN BCerga MOXHO NPOaHaNM3npoBaTb NPAMO NO XO4Y MOAENUPOBAHMA.

TpaeKkTopua
MU3MEHEeHW M
cUcTemMbl

P 3anyctutb! ‘

-
Bxoga, - Bbixopa,
MpaBuna, 3agatoLme
Xl N3MmeHeHnA B COCTOAHUU Yl
CUCTEMbI
. ne 2
— E(1 . —
X3 Y3
Xa \‘ \ Ya
.‘ °

MmutaumoHHaa mogenb

MmuTaumoHHble mogenu pa3pa6aTbIBar0Tcn C nomouwpbrH cneunanmndnpoBaHHOro
nporpammHoOro OGECI‘IE‘-IEHMH, B KOTOPOM MUCMOJZIb3YHOTCA pPa3/IMyHble A3bIKK
mogenuposaHua. [na oBnageHWA HaBbIKOM MOAEIMPOBAHMA Bam I'IOTpe6yeTCﬂ
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obyyeHMe, OgHAKO 3aTpayeHHOe BPems W YCUAMA OKYMATCA, KOraa Balla mogesb
NPefoCTaBUT BbICOKOKAYECTBEHHbIW aHaIN3 CNOKHOW AUHAMUYECKOM CUCTEMDI.

MHorune OnbITHbIE noab30BaTenn MS Excel, Bnagetowme HaBblKamu
NPOrpaMMmMpoBaHnA, MbITalOTCA MOAENMPOBATb ANHAMUYECKNE CUCTEMbI C MOMOLLbIO
3/IEKTPOHHbIX Tabauu. B nonbiTKax ydyecTb Bce 6osblie M 6onblwe getanen, oHU
HensbeXKHO HaYMHAlOT BOCNPOU3BOANUTL GYHKUMOHANA UMUTALMOHHbLIX MHCTPYMEHTOB
cpeacteammn B MS Excel. Monyumslumecs B pesynbTaTe mogenn paboTatoT oyeHb
MegNeHHO, B HUX HEBO3MOXHO pa3obpaTbcA, W BCKOpe BbIKMAbIBAOTCA 3a
HeHaZobHOCTbHO.

MpaKTMYeCcKn Bce NepeuvncneHHble Bbllle OCOBEHHOCTM [AUHAMUYECKUX CUCTEM
HEeBO3MOXHO OTPa3uUTb B aHaAUTUYeCKoW moaenu. [laxe ecnv obuyyto KoHPUrypaumio
CUCTEMbBI YAaNOCh onucatb Gopmynamu, ee maneiiliee U3MeHEHUE MOXKET CAenatb
3TM popmysibl HEBEPHbIMW, U ANA UX WUCNPaBAEHMA Bam MNOHagZobuTca momoulb
npocdeccMoHanbHOro mMaTemaTuka.

Mpenmywecrea UMUTALMOHHOIO MOAE/IMPOBAHUA

MOXHO BbI4ENNTb LECTb OCHOBHbIX NPEUMYLLECTB UMUTALLMOHHOTO MOAENMPOBAHUA:

1. MMUTALMOHHbIE MOAENN MO3BONAIOT aHA/IM3MPOBATb CUCTEMbI U Haxo4uUTb
peweHna B Tex CayyaAax, Korga Takunme meToabl, KakK aHaantunyeckue
BbIYMCNEHNA N NIUHENHOE nporpammmpoBaHne He CnpaBaArTCA C 3ap,aqel71.

2. MMocne TOro, KaKk Bbl onpeaenvTecb ¢ ypoBHem abcTpakumm, paspabaTbiBaTb
UMUTAUMOHHYIO MogZenb OyaeT ropasgo npouwe, 4Yem aHaNUTUYECKYH,
MOCKONbKY MNPOLECC CO34aHMA Mogenu 6yaeT WHKpPeMeHTaNbHbIM U
MOZAY/IbHbIM.

3. CTpyKTypa MMWTAUMOHHOM MOAEeNM ecTecTBeHHbIM obpa3om oTobpaxkaeT
CTPYKTYPY MOZENMPYEMOM CUCTEMBI.

4. MMuTauMOHHasA MOAE/b NO3BOJIAET BaM OTC/IEXKMNBaTb BCE 0ObEKTbI CUCTEMBbI,
yyTeHHble B BblbpaHHOM YypoBHe abCTpakuuu, A[06aBAATb METPUKU U
NPOBOAUTL CTATUCTUYECKUIA aHaNN3.

5. OAHVM U3 TrNaBHbIX MNPEUMYLLECTB WMMUTALUMOHHOIO MOALENMPOBAHMUA
ABNAETCA BO3MOXKHOCTb NMPOUrpbIBaTb MOAE/b BO BPEMEHU U aHUMMPOBATb
ee nosefeHWe. AHMMaumsa OyaeT HeoCnopMMbIM MPEUMYLLECTBOM MpU
LEMOHCTPaLMM MOLENIN U MOXKET OKasaTbCs NonesHoW ans sepuduKauumm
MOZENN U HAXOXKAEHUA OLIMOOK.

9
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6. MMWUTaAUMOHHbIE MOAENM HAMHOro ybeguTenbHee 3NEKTPOHHbIX Tabauu,
Ecnv Bbl UCNONb3yeTe UMUTALMOHHOE MOLEIMPOBAHUE, TO NMPU NPe3eHTaLUn
NpoeKTa y Bac byaeT ABHOE MPEeMMYLLECTBO Mepes TeMM, Y KOO Ha pyKax
TO/IbKO LMbPbI U peleHmne, NoNYYEHHOE U3 K4EPHOTO ALMKAY.

Ob6aacmu npumeHeHUS UMUMAUUOHHO20 MOOEeNUPOBAHUSA

MMUTaLMOHHOE MOAENMPOBaHME A40KAa3as0 CBOK YCMEWHOCTb BO MHOMMX 061acTax
npumeHeHua. MosBaeHMe HOBbIX METOAOB MOAEANPOBAHMA U POCT BbIYUCAUTENBHOW
MOLLHOCTM KOMMbIOTEPOB MO3BO/IAET YTBEPMKAATb, YTO KOAMYECTBO 3TMX obnactei
6yaeT TONIbKO pacTy.

BbiCOKMIA ypOBEHb
abcTpakuumn
(meHbLe AeTaned, ® CoumanbHble ® JKOCUCTEMbI  ® DKOHOMMWKA
MaKpoypoBeHb, cucTEMBI
cTpaTernyeckui ® PbIHOK M KOHKYpeHUuuA
ypoBeHb) ® Ynpasnexue
® YnpaBneHue NpoeKkTamu nepcoHanom
°
® Lleno4kun nocTtaBokK Ynpasnerue
TPAHCMOPTHLIM NapKOM
CpeaHuit ypoBeHb © MNepeBo3kK ® Konn-ueHTpsbl
abcTpakuumn
(cpenHAn AeTanbHOCT, ¢ BusHec-npoueccol © MynbTMOAasbHbIe
Me30ypOBEHb, ® Cknaabl TepMUHabl
TaKTUYECKMI1 YPOBEHD) ® AsponopTbl @ BoNbHULbI
® X/np y3nbi  Mpou3BoacTBO
Hu3Kuii ypoBeHb © BoeHHble aencrena ® [1BnKeHme TpaHcnopTa
abctpakumm o [IBuKeHne newexozos
(6onblie petanei, © KomnbloTepHas
MUKPOYPOBEHD, annapatypa ® CuCTeMbl KOHTpOAA
onepaTuBHbIN
YypOBEHb) Y

061acTM NPpUMEHeHMA UMUTALMOHHOIO MOAE/IUPOBaHUA

Ha pucyHKe Bblle Bbl MOXKeTe BWUAETb pacnpegeneHve obnacte NpUMmeHeHUs
MMUTALMOHHOTO MOAENMPOBAHNA COOTBETCTBEHHO MCMO/Ib3yeMbIM B  MOAENAX
YPOBHAM abCcTpaKumm.

B HUMMKHEN YacTu pUCyHKa pacrnonaralTca moLenn GU3NYecKoro YpoBHs, B KOTOPbIX
06bEKTbI PeaNbHOro MMpa MOAENNPYIOTCA MaKCMMasibHO NogpobHo. Ha aTom ypoBHe
Mbl y4uTbiBaemM @uU3nMUEcKoe B3aUMOLEWCTBME, pa3mepbl, CKOPOCTM, PaCcCTOAHMA.
AHTMBNOKMPOBOYHAA CUCTEMA TOPMO30B aBTOMO6WUAA, 3BaKyauusa 60/eNbLIMKOB CO
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CTagMOHa, OBUMKEHME Ha PeryinpyemMom nepekpecTke, B3aMMOAENCTBME CONAAT Ha
none 60Aa — Bce 3TW Npumepbl TPEBYIOT HU3KOTO YPOBHA abCTpakuuMu npu ux
MOAENMPOBaHNN.

Mogenu, pacnosioXKeHHble B BEPXHEW YacTU cxemMbl, 6oee abcTpaKTHbI U Yalle BCero
onepupytoT 0606LEHHBIMU MOHATUAMMK, TAKMMKM KaK COBOKYMHOCTb noTpebutenei
WAW CTAaTUCTMKA YPOBHA 3aHATOCTW, A He OTAeNbHbIMW ObbeKTamu. Tak Kak
B3aMMOJAENCTBME MeXKAY OObEeKTaMM MPOUCXOAUT Ha BbICOKOM YPOBHE, Takue
MOZENN TMOMOralT MOHATb B3aMMOCBA3M B cucTteme 6e3  HeobxoaMMOCTM
MOZENNPOBATb MPOMENKYTOUHbIE LWarM, Hanpumep, M3yYnTb B/UAHUE B/IOXKEHWUN B
peKknamy Ha NPoAaXKun NPoAYKTa KOMMNAHUW.

Opyrve mogenu umewT cpegHui  ypoBeHb abcTpakuuu. Hanpumep, npu
MOZENNPOBAHUUN OTAENEHUS CKOPOW MOMOLLM HEeobXoAMMO YuUMTbiBaTb peasbHble
pasmepbl NOMeLLEeHMA, YTOObI Y3HATb, KaK AOAT0 MaUMeHT byaeT uaTM OT NPUEeMHOWN
[0 PEeHTreHOBCKOro KabuHeTta. Mpu 3TOM, NPEANONONKWMB, UYTO MOMELLEHME He
nepenosiHeHo, Mbl  MOXEM  MUCK/IUYUTb M3 paccMoTpeHus  dusunyeckoe
B3aMMOZENCTBUE MEKAY NOLbMM.

Pa3pabaTtbiBas momenb 6usHec-npouecca MaM paboTbl LEeHTPa 06pPaboTKM 3BOHKOB,
Mbl MoZenupyem MocNefoBaTeNbHOCTb M A4/JUTENbHOCTL Onepauuii, a He mecTo, B
KOTOPOM OHWU MpoucxodsaT. B moaenu rpysonepeBO30K Mbl YYUTbIBaEM CKOPOCTb
rPy30BMKa MW Noe3aa, HO B MOAEAN LeNOYKM NOCTaBOK Ha 6osiee BbICOKOM YypOBHe
Mbl NPOCTO CYMTAEM, YTO AOCTAaBKa 3aKa3a 3aHMMAET OT CEMU [0 AECATU OHEN.

é OT npaBUAbHOCTM BbI6Opa YPOBHA abCTpaKL MM 3aBUCUT YCMELIHOCTb NPOEKTa
mogennposaHua. MNocne Toro, Kak Bbl pelimnTe, YTO BKAOYATb B MOAeENb, a
YTO OCTaBUTb 3a npeAenamu YpPoBHA abcTpakuuu, BbIBpaTb MmeToA,
MOAEeNNPOBaHUA ByAET y3Ke He TaK CNOXKHO.

é HopmanbHO U Aake 0XKMABAEMO, YTO B Npouecce pa3paboTkM mopenu Bam
nopoi npuAaeTca nepecmaTpusBaTb BblbpaHHbIA ypoBeHb abcTpakuun. B
60/NblUMHCTBE C/ly4aeB Bbl HauMHaeTe C BbLICOKOrO YPOBHA, a MNo3Xe
pobasnsere Heobxogumble aetanu.

Tpu memooa umumayuoHHOc0 MO@EﬂU,DOGOHUH

B coBpeMeHHOM MMMWTaLMOHHOM MOAE/MPOBAHMM MCMONL3YIOTCA TPU NOAX0Aa
(meTopgonorum): [OUCKPETHO-CobbITUiMHOE MmogennpoBaHue, areHTHoe
MOAE/IMPOBaHNE U CUCTEMHAA ANHAMMKA.

11
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BbICOKMIA ypOBEHb

abcTpakuumn
(meHblue aeTanei,
MaKpOYypOBEHb, L
CTpaTerMyeckui %
YPOBEHb) C\S Z
CuctemHasn
. AVHAaMUKKa
o K
CpeaHui ypoBeHb -K\ °
a6cTpakumm x . K
(cpepHas aetanbHoOCTb, -i-
Me30ypOBEeHb, D’? 0.
TaKTUYECKMI1 YPOBEHD) d T Y
% o
OncKkpeTHo- A T
cobbITMiiHOE X
Hu3Kuii ypoBeHb Mgnﬁeonte;g:;)szle AreHTHoe
abcTpakuum MOZE/IMPOBaHNe
(bonbwe petanen,
MWKPOYPOBEHb,
onepaTuBHbIN
YPOBEHb)

MeTtoabl UMUTALMOHHOIO MOAENNPOBAHUA

B MMWTAaUMOHHOM MOAENMPOBAHUM MNOA MemoOOoM MNOHMMAeTCA HeKaa OCHOBa,
KOTOPYIO Mbl MCNO/b3yem, YTOBbl «MNepeBecTu» CUCTEMY U3 peasnbHOro Mupa B MUP
mogenei. MeTog, npeanonaraet onpeaeneHHbl A3bik, "NosoxKeHusa u ycnoeus" ans
pa3paboTkn moaenn. Ha AaHHbI MOMEHT, CYLLECTBYET TPU MEeToAa:

CucmemHaa OUHAMUKGA
JuckpemHo-cobbimuliHoe modenuposaHue
AeceHmHoe modenuposaHue

Kaxaplh MeTos NpUMEHAeTcA B HEKOTOPOM JAManasoHe ypoBHeW abcTpakuuu.
CuCTeMHan gMHaMMKa NpeanonaraeT oYeHb BbICOKMI YpPOBEHb abCTpakumm M, Kak
NpaBuaO, WUCMNONb3yeTcA ANA  CTPATEernMyeckoro MoAenMposaHuA. [UCKpeTHo-
cobbITUIMHOE MOAENMPOBaHME MNOAAEPMKUMBAET CPEeAHUM U HU3KUKA  YPOBHU
abcTpakuun. Mexay HUMM HaxXoAATCA areHTHble MOAENM, KOTopble MOFYT ObITb Kak
OYeHb AEeTaIM3MPOBAHHBIMW, KOTAa areHTbl NPeACTaBAAT pU3nyeckme o6beKTbI, Tak
M npeaenbHO abCTPakTHbIMM, KOr4a C MOMOLLBbIO areHToB  MOZAEeAnpyoTca
KOHKYpPUPYHOLME KOMNAHUW UM NPAaBUTENbCTBA FOCYAAPCTB.

Mpexae 4yem BbIbpaTb METOL MOAENUPOBaHWsA, ClefyeT TWATENbHO UcCAefoBaTb
MOJENNPYEMYIO CUCTEMY U LeIM MOAENMPOBaHUA. Ha cxeme HWXe NoKasaHo, YTo
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KOHKpEeTHas 3ajaya, cToslwas nepes pa3paboTyMkom, BO MHOrom onpegenser
noaxoA K MOAENMPOBAHUIO CcynepmapKeTa. Pa3paboTinmKk MOXKET NoCTPpOuTb
Anarpammy MpoLLeccoB, B KOTOPOM Y4yacTBYHOT MNOKyMNaTe/NM-3asBKM M KacCupbl-
pecypcbl, WAM areHTHyl MOAeNb, B KOTOPOM Ha NoOKynaTenein-areHToB BAUAET
peknama u obuweHne mexay cobol U C COTPYAHUKAMMU-areHTaMn KOMMNAHWUW, UAn
AMarpammy MOTOKOB M HaKoMWTesnei, B KOTOPOW MPOAAaXKM CBA3AHbI C PEKJamoW,
KayecTBOM CepBUCa, LLEHAMU U NOASIbHOCTBIO K/IMEHTOB.

Hakonutenu, NnoToKun, 3aABKM, pecypcsl, ‘? AreHTbl, NoBeAeHune,
obpaTHble CBAA3M o onepauuu e B3aMMoZencTemne e
(]
Peknama Bbi6op o X
Mpu6biTHE Ry EE PeKnaN: T
JNloanbHOCTD k’ @ Mokynatenu
°
LleHa “-... Kaccupel COTPpYAHUKN X

PaspaboTumnk
moaenm

MHoraa otaenbHble YacTU CUCTEMbI npouwe mogennposatb C NOMOLbIO MeTOAO0B,
OT/IMYHbIX OT OCHOBHOrO. B Takmx CUTYyaUMAX ny4yuwle BCcero CTponUTb MHoronoaxoaHble

Mmoaenu.
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YcTaHoBKa 1 aktusauuma Anylogic

Bepcua ana camoctoatenbHoro obyyeHuns Anylogic Personal Learning Edition (PLE)
ycTaHaBnuBaetca 6e3 aktMBaumu. Haubonee ke GyHKUMOHANbHO MOJIHAA Bepcus
AnyLogic Professional TpebyeT npoiTM HECNOXHYIO OnepaLMio aKTUBALLMK, KOTOPYHO
Mbl M onuwem HuKe. 3arpysute Anylogic c caiiTa www.anylogic.com, 3atem

ycTaHoBuTe AnylLogic 1 cnepyiTe aTo MHCTPYKLMUK:

1. 3anyctute Anylogic. Ecan nporpamma ewe He 6bl1a aKTMBMPOBAHA, NOABUTCA
oKHO Macrtepa aktuBauumu Anylogic.

2. Ha ctpaHuue mactepa Axktueuposatb Anylogic BbibepuTe onumio 3anpocuTb
OrpaHM4YeHHbIA N0 BpeMeHM O3HaKOMUTesIbHbIA Karou. Knrou 6yaer BbicnaH
BaM MO 3J1. MoYTe 1 3aTeM LUe/IKHUTEe NOo KHonKe [anee.

Anylogic Professional aKTHES EE

Axtueupoeats Anylogic

YroBel akTenpoEaTe AnyLogic, BeIBEpUTE OAHY M3 CAELYHOLLAX CTILMA,

Ecnw Bel xotute o3Hakomnteca ¢ Anylogic, noxanyicra, BEIBEpUTE OaHY W3 CIELYHOLLIMY ML A

[-‘é‘- 3anpocHTe OrpaHUYEHHBN No BPEMEHH O3HAKOMUTENBHBIA KoY, Kntou GyaeT eeicnan Bam no 2a. nhoe.]

(7) BeecT nonyyeHHLId Bami no 3NEKTPOHHEIH NOYTE 03HAKOMUTENEHEIR KDY,

Ecnu Bl senAeTecs BRagensuem nuuensnn AnylLogic, noxanyicra, BoiBEpUTE 0AHY W3 CELYHOLLIAX CTILMEA:
() 3anpocKTe NOCTOAHHLIA KNHY akTHBEaLMK. Knrou Byaer eeicnan Bam no s3nextporHoil noute.
~) Beectw nonyyeHHbIR Bamn no 3neKTpoHHeI NOYTE NOCTOAHHEIA KIHY.

() Aktwenpoeate AnyLogic ¢ nomowere USB-knroua. MexanyiicTa, ecTassTe Koy B USB-paztem.

() OBHoewTe USE kirow,

Ecnm B Baweii nokaneHoii cetk ycranoened Cepeep JluuensnpoBanna Anylogic

() Apengoeate nuuerzuto ¢ Cepeepa [luuenznpoeanmna Anylegic

< Hasag Hanee = [oToBo OTMmeHuTE


http://www.anylogic.com/
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3. Ha BTOpo# cTpaHuue mactepa, 3anpoc amuensum Anylogic, ykaxuTte cBoto
NNYHY0 MHPOPMALMIO U LEeNKHUTE No KHonKe [lanee.

Anylogic Professional

3anpoc nuuenzun Anylogic

MoxanydcTa, BEEINTE JaHHBIE 0 cebe W yKaxuTe JEACTENTENEHBIA a4pec 30, nouTkl, Koy
aKTMBALMKN By AET BLICAAH HA yKa3aHHbIi Bamn agpec.

Hmas mn

Otuecteo:

*Danunua: Damuana

*Komnanna: Komnanua

Omgen:

Be caiin:

*Crpana: Russian Federation V]

“Aapec 30, noyte:  me@company.com *Tenedom  +7 (123) 456-7830
*Otpacne: Otpacne

*Kak ebl y3Hanum o6 AnylLogic?
"AnylLogic 3a Tpu gHa"

Baw zanpoc Gyaet nocnad Ha cepeep akTreaumn Anylogic

Hactpoiiku npokcw...

[ < Hazag, ][ fanee = ] [oToBO

Bckope nocne oOTNpaBKM 3anpoca Bbl NOAYYUTE TMMUCbMO C  K/HOYOM W
pekoMeHJauMAMM MO aKkTMBauuu. Takke Bbl NOAy4yMTeE MNUCBMO  C
AONONHUTENbHOM MHPOPMaLMEN U MONE3HBIMU CCbITIKAMMU.

4. Ecnv Bbl 3aKpbIAM OKHO MacTepa aKTMBaLMM, OTKPOMTE ero CHOBa, 3anycTus
AnyLogic. 3atem Bbibepute onumio BBecTy nosyueHHbI BaMu Mo 3/1eKTPOHHOM
rnoute O3HaAKOMMUTE/IbHbIA K/IFOU Ha MepBOM CTpaHWLEe mMacTepa M LWeKHUTe
Aanee.

Ecan Bbl He 3aKpbiBaAM OKHO macTepa aKTMBALUMW NOCAe TOro, Kak 3anpocuam
K/1t04, TO NPOCTO LWENKHUTE NO KHonKe [anee.
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I8 Anylogic Professional Macrep axmsauyy EECE——)

Axtueupoeats Anylogic

YroBe akTwenposate Anylogic, BRIBEpUTE DAHY U3 CAELYHOLLIMX OMLWA.

Ecnu Bel xomuTe o3HakomMuTeca © AnyLogic, noxanyicTa, BoIBEpUTE OAHY U3 CRESYHOLLIAK OMNLMA:

() 3anpockTe OrpaHWYEHHEIN No BPEMEHN D3HAKOMWUTENLHEI Ktod. Kntoy Byaet eicnan Bam no 3a. noute.

@ BeecTi noaydeHHblid Bamu no 3nekTpoHHoR NoYTe 03HaKOMUTENEHBIR K.I'II-OH.]

Ecnu Bel aenaeTece Bnagensuem nuuensun AnylLogic, noxanyiicra, BeiGepuTe ogHy U3 CRESYFOLLIMX CNILMIA
() 3anpocuTe NOCTOAHHBIN KHOY akTrBaLmn. Knrou ByaeT BeicnaH Bam No 3NeKTPOHHONM NouTe.
() BeecTi nonyueHHbli Bamu No 3AEKTPOHHON NOYTE NOCTOAHHBINA KAKOY.
() Aktvenposate AnylLogic ¢ nomowsro USB-knoua. Moxanyiicta, sctaesTe kntod 8 USB-pasbem.
) OBHoenTs USE knroy.

Ecnu B Bawwed nokaneHod cetn ycTanHoenen Cepeep Jlnuenznposanna Anylogic:

() Apengosats anuensnto ¢ Cepeepa Jluuersnposanmna AnyLogic

< Hasag fanee » lNoToeo Otmenuts

b

5. CkonupyiiTe NonyyeHHbIN KAOY aKTUBALMKM U3 COOBLLEHWUA, BCTaBbTE KAOY B
none BcraBbTe Balwl KJOY Cloga C MOMOLLbIO KHOMKW BctaButh M3 6ydepa u
WwenKHUTe no KHonke Aanee.
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2% Anylogic Professional Macrep axtmsauyu | ——

BEeaMTe KNHOU aKTHBALMK

Beeaute nonyyeHHEIR Bamu No 2NeKTPOHHDA NOYTE 03HAKOMUTENEHEIR KAHY

Berasbte Baw knrou croaa:

+ccQLTHSxpeBSmvdPiY1YXZYIFCpX7jiEMVWInIe
7L1p35peqFSKmDGWHLgrtegVdTaizUOPThjNE2pP
zWQaDf 7soyITLgYwWIERDTrPI3rlvidonZEAGQh7TMED
0lto8edNC/ tixya2h7EwP01YpgL5067GsHOTZVFX
10y FeU/ Ny C3epDUbafpkZaHmlrvxaduQKyY/94a
subbdm7qrgsA@ge?s0SRQAXLHWL1RN A 7eFjZoZ
C14797e28zJHBXORXa51dpASIcYIkUBQNV39uddo
X0qgCIZMLFLDDpMBUNILj42M5TVTYoBkPKXEXBax
kOx3+5MVIGT3dvRGVUUFCxuQDpThPiPKVNKvQrus
UBoU9cZoh7AsdediVxSMpvlelIklg747rzCEX+gb
31NcEYB3Dfp/AXUo1MB3rtlmNxU0c5g9 108YPAhM
ujzSaFlVomIQR20Eg25i1PNuTxEmDyYAPFUrmT 79V
cgevyIFoyAlQ2fctH2MaCe kY vXWFmw jUZw] /Qs6
GGdFf6HO1wGKtw1zNsnPOIRHFwUGayAS1IxqCTs+
sVUBEMLIFIIglof s sqswxBVshymUs/Chvblbekon
WByQ0i0cTalHnsgUEYBvZSVrxfxAlkHRgZUrLnft
aM77FcET4y3yhzHk7@eoU5@/ LzxQCIsvKZI3fqlod
INrEfs=%%5#

-

BeraeuTe nz Bydepa

< Hazag ” Janee = loToED

6. MacTep aKTMBaLMW NOATBEPAMT, YTO NPOAYKT BblN YCNELWHO aKTUBMPOBAH.
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2% Anylogic Professional Macre

Axtin BalUMWA zaBeplueHa

Mporpamma Beina ycnewHo aktnenposada. CnacuBo 3a To, uto Bel eribpann Anylogic,

fanee > loToBD OTmeHnTE

7. LlWenkHuTe no KHomnKe FoToBo.

Bbl 3aBepwwuau npouecc aktTMeauuu Anylogic v Tenepb MOXeTe MNPUCTYNUTbL K
CO34aHu1Io NepBO Moaenu.
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AreHTHOe mogenupoBaHue

A2eHmMHoe MmodenuposaHue - OTHOCUTE/IbHO HOBbIM MEeToh MOZAEMPOBaHUS.
MoHayany oHo ABAANOCL NPEUMYLLECTBEHHO NPEAMETOM TEOPETUYECKUX AUCKYCCUI B
aKafeMUYecKUx Kpyrax, a HaumHaa c 2000-x ronoB paspaboTUMKM MMUTALMOHHbIX
MoZenel CTann UCnoib30oBaTb €ro Ha NpPaKTUKe.

Mepexoa K areHTHOMY MoAeIMPOBaHUIO 6bi/ BbI3BaH:

enaHvem rny6xe M3yuyuTb CUCTEMbI, KOTOpPble C/IOXKHO OnucaTb
TPAAMLMOHHBbIMW METOAAMWN MOAENNPOBAHUA.

PasBuTMEM  TEXHONOTMM  areHTHOro  MOAENVMPOBaHUA  (0B6BEKTHO-
OPUEHTUPOBAHHOE MOAENNPOBAHNE, ANArPaMmbl COCTOAHMN).

BbICTPOMY POCTY MOLLHOCTM NPOLECCOpPoB M 0b6bema onepaTMBHON MamATH
KOMMbOTEPOB. AreHTHble moaenn 6osee TpeboBaTenbHbl K pecypcam, Yem
MOZENN CUCTEMHOMN AMHAMMKN UAU OUCKPETHO-COBBLITUIMHbBIE MOSENM.

AreHTHoe MogenMpoBaHMe npegnaraeT pas3paboTunKky mogeneir anbTepHaTUBHbIN

B3rnaj Ha nosegeHune cCuctemsl.

6 Bbl mMoXeTe He 3HATb HU MNOBEAEHUA CUCTEMbl B LLE/IOM, HU ee [NaBHbIX
nepemeHHbIX U 3aBUCUMOCTEN MEXAY HUMU, UM He BUAETb YETKOW CXembl
NpoLLeccoB, HO NPU 3TOM NMOHUMATb, KaK BeAyT cebs oTaesibHble 3/1eMeHTbI
cuctembl. B Takom csiyyae Bbl MoXeTe HauyaTb cCO3flaHMe MoOZenu C
MAaeHTMGUKALUU Moaennpyembix O6bEKTOB (areHToB) M 3afaHuA MX
nosegeHuA. MHorga Bam MoXKeT NoHaAo6uTbca 06beANHUTD areHToB B CeTb
M NO3BO/IUTb UM B3aMMOAEUCTBOBATb APYr C APYrom, M60 Ke NomecTUTb
areHTOB B cpeAy, KOTOpas MMeeT CBOI COBCTBEHHYID AMHAaMUKY. Takum
obpasom, rnobanbHoe nosepeHue cuctembl GOPMUPYETCA M3 MHOTMUX
AecATKOB (TbicAY, MUI/IMOHOB) NapannenbHO NPOTEKalOLWMUX NPOLLECCOB.

Ha AaHHbIA MOMEHT He CyLLecTByeT CTaHAAPTHOTO A3blKa areHTHOro MOAE/IMPOBaHMS.
CTpyKTypa areHTHO MoZeNn MOXKET BbITb 3a4aHa KaK rpaduyecku, Tak U ¢ NOMOLLbIO
cueHapves. MoBegeHne areHTa MoOXeT 6bITb 334aHO PasANUHbIMKM cnocobamu. Ecim y
areHTa ecTb COCTOAHWE, OT KOTOPOro 3aBMCAT ero AeWCTBMA U Peakuuu, To ero
noseAeHWe Jydylle BCEro 3a4asBaTb C MOMOLLbIO AuMarpamMmbl COCTOAHMI. WHoraa
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noBeaeHWe areHTa 3afdaeTcA AEWCTBUAMM, BbIMONHAEMbIMU NPU  HaCTYyMIeHUN
onpeaeneHHbIX cobbITUN.

MHoraa BHYTPEHHAA JAMHAMMKa areHTa Jydwe BCero 3aJaeTcd C  NOMOLLbIO
ANCKPETHbIX COBbITUM MAN CUCTEMHOM AMHAMUKU. TaK Ke U AMHaMWKa cpefabl, B
KOTOPOWM 3KMBYT areHTbl, MOMET MOAEAMPOBATbCA C MOMOLLBIO TPAAULMOHHBIX
meTofoNorni. Mo 3TOM NPUYMHE MHOrMEe areHTHble MOAENW COBMeLatoT B cebe
HECKOJIbKO NM0oAX040B K MOAENNPOBAHMIO.

AreHTamMM MOryT 6biTb Camble pasHble O6BLEKTbl: TPAHCMOPTHble CPEeACTBa,
060pyaoBaHME, MPOEKTbI, OPraHN3aLmMm, 3eMesibHble YHaCTKK, I0AM U TaK gasee.

JII0AM B Pa3HbIX PONAX: 0O60pypoBaHUe, TPAHCNOPT:
noKynaTtenu, COTPYAHNKM, NaLUEeHTDI, FPy30BMKM, MALLUHDI, KpaHbl,
AOKTOPa, KANEHTbI, CONAATb, - CaMoeTbl, BaroHbl, CTaHKM, ...

S (LT
o b e 5D

HemaTtepuanbHbie Bewm: OpraHusauuu:
NPOEKTbl, NPOAYKTbl, UHHOBALUK, UAEN, KOMNaHUU, NOAINTUUYECKUE NAPTUK, CTPAHDI, ...
MHBECTULUMY, ...

R 5
$w ==

ToBapuWwy yyeHble (AOLEHTbI C KaHAMAATaMKU) 40 CUX NOP CMOPAT, KAKUMU UMEHHO
CBOWCTBAMM A0/XKEH 061aaaTb 06BbEKT, YTOObl Ha3bIBAaTbCA areHTOM: CNOCOOHOCTbIO
[AeNCcTBOBaTb M pearMpoBaTh Ha AENCTBUA APYIUX, OPUEHTUPOBATLCA B NPOCTPAHCTBE,
obyyaTbeca, B3ammogeincTeoBaTb M obwaTtbea, 0bnagatb «uMHTENNeKTOM» U T.n. Ha
NPaKTUKe B areHTHbIX MoAaenAX Bam MOryT BCTPETUTbCA areHTbl No6bIX TUNOB: Oo4Hun
obLarTca Apyr ¢ APYrom, a Apyrme HaxoA4ATcA B NOSHOW U30ALMMN; OLHMU KUBYT B
NPOCTPaHCTBE, a Apyrve — HeT; oAHM oby4yatoTca U npucnocabnveaioTtcs, a apyrue
HWKOr4a He MEHSIOT CBOEro NoBeaeHus.

MpuBesem HeCcKosIbKo nosiesHbiXx $aKToB 06 areHTax, YTobbl MHOroobpasme Teopuii
He BBOAW/IO Bac B 3abayXaeHuWe:

AreHTbl He SABNAIOTCA KAETOYHbIMM aBTOMaTamu U He o06A3aTenbHO
06MTalOT B AUCKPETHOM MpocTpaHCTBe (Kak B urpe «*KusHb»). Bo mMHorux
areHTHbIX MOAENAX NPOCTPAHCTBO BoOOLLe oTcyTcTBYeT. Koraa npocTpaHcTBo
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BCe e HeobX0AMMO, OHO Yallle BCEro ABAAETCA HEemnpepbiBHbIM (3TO MOXKeT

6bITb KapTa MUPA UM NAAH 30aHUA).

AreHTbl — He 06A3aTenbHO NOANU. ATeHTOM MOXeT BbiTb BCE, Y4TO YrogHo:
TPaHCNopTHOE CPeacTBo, 06opyAoBaHMe, NMPOEKT, OpraHM3aumMa UK gaxe
naes.

AreHTOM MoOXKeT 6biTb O6DBEKT, KaKywmiica abCconloTHO NacCUMBHbIM.
Hanpumep, B moaenn HedTenpoBofa Bbl MOXKETe NPeACTaBUTb CErMeHT
TpyObl KaK areHTa, 3a4aB 418 Hero rpaduKkm TexobcnyKMBaHUA, BEPOATHOCTH
NPOUCXOXKAEHMA aBapUi, TOTUKY NPOBEAEHMA PEMOHTHbIX PaboT, 3aTpaTsbl U

T.4.

AreHTOB B MOAENU MOMKET 6biTb KaK MHOr0, TaK U Mano. Mpu 3TOM areHTbl
MOTYT BbITb KaK O4HOrO TMNA, TaK U Pa3sHbIX.

CywiecTBYIOT areHTHble MOAenu, B KOTOpbIX areHTbl Boobwe He
B3aMMOAENCTBYIOT ApYyr ¢ Apyrom. Hanpumep, B mogensx notpebnexua
aZIKOrosIA,  PasBUTUA  OMUPEHUA UAM  XPOHMYECKMX  3abonesaHui
UHOMBMAYANbHAs [OUMHAMMKA areHTa 3aBUCUT TONbKO OT €ro JIMYHbIX
napameTpoB U, B HEKOTOPbIX CyYasX, OT cpeabl.
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Mopaenb I'IOTpEGI/ITEII bCKOro pbiHKaA

[aBaiiTe NOCTPOMM areHTHYI0 MOAENb, KOTOpas MOMOXET HaM W3y4yuTb npouecc
BbIBOZA HOBOMO NPOAYKTA Ha PbIHOK.

Mbl paccMOTPMM OTHOCUTENIbHO HebO/bLWOM NOTPEOUTENBCKUIA  PbIHOK
yncneHHoctoto B 5000 4yenosek. C TOYKWM 3peHMA peanmsauum moaenu
Kaxkablii noTpebutens byaer ABNATLCA areHTOM.

lMOCKONbKY Mbl paccmaTpuMBaem MpoLEcC BbiBOAA Ha PbIHOK HOBOTO
NPOAYKTA, TO M3HAYaNbHO HUKTO 3TUM NPOAYKTOM He NoJb3yeTcs.

Jltogm HayHYT NOKyNaTb NPOAYKT N0, BANAHUEM PEKAaMbl.

Mocne 3Toro Ha4yanbHOro 3Tana Kyza bosee cuibHOE BAMAHME HA NPOAAXKM
byget okasblBaTb obuweHMe nwaen Apyr ¢ APYyrom, PeKomeHgauuu u
NONOXKUTENbHbIE OT3bIBbI NOTPEbUTENEN NpoAyKTa, Noby:Kaawowme Apyrux
Ha ero npuobpeTeHue.

da3a 1. CozpgaHmne nonynaumm areHToB

HayHem c co3gaHMsA NPOCTOM MoOAeNM, KoTopas MNPOAEMOHCTPUPYET BAUAHUE
peKNambl Ha HayaNbHble NPOAAXKN NPOAYKTA.

Nlogn B Haweil mopenu noHayany He 6OyayT nonb30oBaTbCA MNPOAYKTOM, HO
NOTEHLMANbHO MOFyT ObiTb B HeM 3auMHTepecoBaHbl. [ns Hayana Mbl CO343aAMM
NONynALMIO areHToB, a NOTOM 3aZaguM TO, Kak aloan npuobpeTatoT ToBap nofa
BANAHNEM PEKNaMbl.
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3anyctute Anylogic. OTKpoeTtca HavyanbHaa cmpaHuya.

HayansHas cmpaHuya npegnaraet 0630p nporpammbl AnyLogic 1 ee dyHKLUMOHaNa, a
TaK)e No3BO/IAET OTKPbIBaTb Pa3INUHbIE NPUMEPbLI MOAeNe.

™ AnyLogic Professional

©aiin Mpacka Bug Pucosarme Mogens Mrctpymentsi  Cnpaska
== |

"o | Hauanurian crpannua 33|

(] H «
*) 1
) anylo ic [Mokasbisats Npu 3anycke

Mpumeper mogeneit Ocrasere caoit

Cuero Havars?
orsiB/aonpoC

C yero Hayatb ...
YuebHele nocobua TpeHuHru
4 + Co3gaTh Mogenb [ TO serpanon typbun (ArenTer 2 Kenenaaps
CA Nepexpecrok ([lopoxtoe asmeHie]
[ Mucbebysus no ace... emzn AmHanuka
=9 OTKpBITb NpUMep (8 [ewexoan s nasuncare uetpo [ Anylogic sa tpu ara
[ Copruposousan cramuua CK/a AnyLogic Cloud
0 Ougenerme Garia (CMO
cloud.anylogic.com

Krwrun

Braeo :
. ':Erw@ o Caiit Anylogic
e ¥ anylogicru

Tou

% How-To Videos

(151 | e

HavanbHas cTpaHmua

1. 3akpoiiTe HauanbHylo CTpaHuULy M co3gaiiTe HOBYIO mogenb. [lns atoro BoibepuTe
®aiin > Co3gatb > Mogenb M3 r1aBHOro MmeHto Anylogic. OTKpoeTca

ananorosoe okHO HoBasa mopenb.
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Hogaa mogens l (=] ﬂh,l

Heoeas mopent

CosgaHne HOBOW MOZGENK

ma mogenn: Market

Mectononowenne: Ch\Models

lava nmaker: market
EAWHWLEI MOgENEHOTD BPEMEHH: | AHK -
Bymer cozgaHa cnesyrowan Mogent:

ChModels\Market'\Market.alp

lNoToED ] ’ CTmena

",

2. B none Nmsa mogenu BBeguTe nma HoBo moaenun: Market.

3. B none MecrononosxkeHue BbibepuTe KaTasior, B KOTOPOM Bbl XOTUTE COXPaHMTb
dalinbl mogenu.

4. UlenkHuTe no KHonke FotoBo.
byaet co3gaHa HoBaa mogenb.

Camoe Bpemsa 6erno U3yuyntb Nonb3oBaTebCKUI MHTepdeic Anylogic.
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¥ Anylogic Professional = B S
Oaitn Mpaska Bwa Pucosarwe Moaens Mcipymenrs Cpaska
TESHB | FIORE R 14 100% | %~ - D OBpsTTLCA 33 NOMOLLEHO .. @)%
3 Mpoexrer | [ Nangrpa &2 = 0O || & Main 52 = 0O ||E Caoiicrea 22 " v=0
‘ “ || @ Main - Tun arenra
BuBnuoTexa Mogeny B
Mz Main [ Mcknioums
D & Tunar
. ~ Neficramn arenta
% | @ wd  [laHenu lMpoekmeol u Maaumpa.
| TP Mpw 3anycxe:
s 8 souel  [11A NepeKnovYeHUa weaKkHume no
Sink
Mpu yHusTosxenvm:
% @ oyl 3020/108KY MAHenUu.
@ 0 Qued
&> Select Outpat it AOCTIDKEMIN ToMKH HasHaYeHua:
2 & Select Outputs 3
e Hold Mepen sbinnrennen wara:
Mo | ZE Match
< spit _|l &l MNaHenb Ceolicmea
[ Combine
1=
S| 30 Assembler
3 " o Ll|| » Arent B gnarpamme npouecca
% | Ressurce Pool paguueckuli pedakmop Y
G| e e i
Fil ¥ Release ~ Java ans 3ucnepros W
Q Service
| © ResourceTaskstart Hnanapr:
& Resource Task End
Resource Task Peannayemsie nrrepdeiicen
[ Pacnucanme
= Enter JononHUTEALHEIR KOA Knacca:
2 Eit
ar <P MoveTe M | — D r r
=] Bpems: cexynas! MacLra: 1m..=127, V=569

Paboyee npocmpaHcmeo AnylLogic

Tpaguyeckuli pedakmop nNo3BonneT pegakTMpPOoBaTb AMarpaMmmy areHTa. Bol
MoKeTe [06aBNATb 3N1eMeHTbl Ha AuMarpammy, nepeTackuMBas WX w3
Manutpbl Ha XONCT pefakTopa. CUHASR NPAMOYro/ibHasA pamKa orpaHuM4MBaeT
Ty obnacTb XoncTa, KoTopaa byaeT oTobpakaTbCA B OKHE MoAenn npu ee
3anycke.

MaHenb MpoekTbl 0TObpaXkaeT coaepkmumoe moaenelt AnyLogic, OTKpPbITbIX
B paboyem NpoCTpaHCTBE B TEKYLWMIA MOMEHT. INEMEHTbI KaxKao Moaenu
oTobpaxkaloTcA B BUAE MepapxMyeckoro aepesa, AnA  obnerdyeHus
HaBurauum.

MaHenb Manutpa copepUT Bce rpaduyeckme snemeHTbl Anylogic,
CrPYNnMpoBaHHble B OTAE/bHblE MaAUTPbl. YT06bl A06aBUTL TOT UAM UHOM
3NEeMEHT B MoAeNb, NepeTaliuTe COOTBETCTBYHOLIMIA 3NEMEHT U3 NaNUTPbI B
rpaduyeckuii pefakTop.

MaHenb CeBoiicTBa MO3BO/MAET BaM MPOCMaTpPMBaTb M M3MEHATb CBOKCTBA
Bble/NIeHHbIX B TEKYLLMIA MOMEHT 3/1EMEHTOB MOAEN.
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YT0bbl OTKPbLITb WAM  3aKpbITb MaHenb, BblibepuTe B MeHIO Bup

COOTBETCTBYIOLLMIA NYHKT C UMEHEM NaHeN.
Y106bl MU3MEHUTb pasmep NaHe U, NepeTaLLMTe MbILbIO ee rpaHuLy.

Bbl  Bcerga  MoMKeTe  BOCMOAb30BaTbCA  onuuelt  BocctaHOBUTH
pacriono>xeHne naHesnein B MeHO WHcTpymeHTbl, 4YTO6bl  BEpHYTb
pacnonoXKeHne naHenen no ymonyaHuio.

5. [aBaiiTe oTKpoem naHenb MpoekTbi, YTOBbI U3YUUTb CTPYKTYPY HOBOW MOAENW.
MaHenu Manutpa v MpoekTbl HAXOAATCA B NE€BOI YAaCTM paboyero NPOCTPAHCTBA,
1 Bbl MOKETE NepekounTbea ¢ naHenn Manutpa Ha naHenb MpoekTbl, WeNKHYB
No 3aro/I0BKy NaHesu.

% MpoexTel 53 _ [ Nanwrpa = 8 || @l Main 52 |

v [4] Market
&9 Main
€3 Simulation: Main
&% Kondwrypauwa zanycka: Main

[3 baza gaHHbx

Hasueauus no anemeHmam mooesnu 8 naHesnu lpoekmeol

MaHenb TMpoekTbl NpPefoOCTaBAseT MNPOCTOM W BbICTPbIM  AoCTyn K
COEepKMMOMY MoZeniei, OTKpbITbIX B paboyem npocTpaHcTee Anylogic.
Anylogic oTtobpaaeT CTPYKTYpy KaxAoW MOLeNn B BUAE MEepapXMyecKkoro
Aepesa.

%2 Mpoextor &3 _ [ Manutpa =

v Market
v &3 Main
v @i [NpesenTayma
o seale
& level
% CpAsm arexTa
€3 Simulation: Main
&% Kondurypauwa sanycka: Main
[3 Basa gaHHBIX
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Mo yMONYaHUIO B Kax40W MOAeNn CO34aeTca OAMH TUM areHTa — 7] Main -
M OAMH 3KCNEPUMEHT (X Simulation, xpaHAlWMIA HacTPOKKM 3amnycKa 3TOM

moaenu. & KoHdurypauus 3anycka no3Bo/iseT HacTpauBaTb BXOAHbIE U
BbIXOAHblE MapamMeTpbl MOAENW nepen ee 3arpyskoit B obnako Anylogic
Cloud.

[BOVHOW Wen4oK Mno TWMy areHTa WAM 3KCMEePUMEHTY OTKPbIBAET ero
Avarpammy B rpapuyeckom pegakrope.

TakXe y Kaxaon moaenn ecTb CBOSA BCTPOEHHasA G basa pgaHHbIX. basa
JaHHbIX W3HAYaNbHO MycTa, HO NpPU HeobXOAMMOCTM Bbl MOXKeTe
MMNOPTUPOBATL B HEE AaHHble U3 BHelwHel 6asbl gaHHbIX (Hanpumep, MS
Excel), a TakxKe cobpaTb WHPOPMALMIO O BbINOJHEHUN MOAENMN B
cneumanbHble 10rK (408 3TOro HYXKHO BblBpaTbh B CBOMCTBAxX 6a3bl AaHHbIX

onuuio 3anucbiBaTh B JIOr UHGOPMaLUIO O BbINOJHEHUN MOAENN).

Llenyok no 3n1emeHTy MoOLenn B fOepeBe Bbl4eNAeT 3TOT 3/eMEHT WU
MOKa3blBaeT ero B LeHTpe rpaduyeckoro pegaktopa. Ecam Bbl He morkeTe
HaMTKU KaKoM-Mbo anemeHT Ha rpaduyeckon guarpamme, BOCMOJb3yTechb
TaKMM CNOCOBOM HaxXOKAEHUA SNEMEHTA.

Y1o6bl A06aBUTL B Haly mMogenb notpebutenein, Ham HyXKHO CO34aTb HOBbIMA TUM
areHTa (noTpebuTenb) 1 3aTem co3aaTb NONYAALMIO areHTOB, KOTopasa byaeT cocToATb
M3 33[aHHOTO KO/JIMYECTBa areHTOB 3TOro Tuna. Bbl MoxeTe BbINOAHWUTL 06a 3TUX
OeNCTBUA C MOMOLLbIO YA0OHOro MacTepa co34aHWA areHToB.

6. Mbl cobupaemca go6aBuTb HOBbIN 3N1EMEHT B Haly MOAe/Nb, NO3TOMYy AaBanTte

nepeigem B naHesnb Manutpa X, WenkHyB no 3aronoBKy 3Tol naHenu.

%2 Mpoextor 52 | [ Manurpa = m

v Market
&9 Main
€9 Simulation: Main
&% Kondwrypauwa sanycka: Main
G Baza gaHHeX

7. OTKpolTe nanutpy AreHt. YTobbl OTKPLITL APYTYIO NAAUTPY, NepeianTe B NaHeNb
ManuTtpa 1 HaBeaUTe KYPCOp MbIWK Ha BEPTUKA/IbHYIO MaHe b HaBUraLuu.

8. OTKpoeTcA CNUCOK BCEX MasnTP, M Bbl CMOMKETE BblIBPATh HYMKHYHO BaM MaauTpy.

LLlenKkHMTe B cnncKe no nanutpe AreHt ﬂ.

27
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! %2 Npoextsi | [} Manurpa &3 =
| BuBauoreka MOAENNPOBAHMA ... 88 &4 .
D © Twnarenta
& | © Tunpecypca
E v PazmeTka NpoCTpaHCTEa
— 2 Myre 9 - =
= 's Mpoextsi | [ Manutpa £3 8
\“-w\ ToueuHbii yzen . '
oo |
& T MpamoyronsHbiii ys H Arent aa &3 |
o8 MHOroyronBHbIN 36 1Y) BubanoTeka MOAENMPOBAHNA NPOLECCOB

AtTpakTop % Mewexoanas 6ubanorexa

{ift XKenezHogopoxHas BubanoTeka

fm) BuBANOTEKE AOPOXKHOTO ABIKEHUA
6 Bubnuoreka MOAENWPOEAHNA NOTOKCE

&% Cucremman p.

i € Arent

3anoOMHMB 3HAYKKU naanTp, Bbl CMOXKeETe OTKPbIBATb MNa/UTPbl MNPOCTbIM LWENYKOM
MbIWN NO HYXXHOMY 3HAYKYy.

B rpaduueckom pegaKktope Hallein moaenu ceryac oTobparkaeTca nycran guarpamma
areHTa Main.

9. Mepetawmre anemeHT AreHT o M3 NanuTpbl AreHT Ha auarpammy Main.



%2 Mpoextel | [ Manutpa &3

AreHT

D
&

-‘;; CobeiTue
=1

& | D Nepemennan

@ Junamuueckoe cobumue

= 0O || @l Main 22
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\

MyAgent
) MyAg

10. OTKpoetcA mactep co3gaHuA areHToB Hoebiii areHT. Mbl XOTMM CO34aTb

60nblIOE KONMMYECTBO areHToB OAHOro Tnna, NO3TOMY Ha nepBoﬁ CTpaHuue

MacTepa BblbepuTe onuuto Monynsaumus areHTOB U LLEeIKHUTE No KHomnKe Janee.

CozpgaHue areHToe

B [ |

I'Ionynnqun areHToe

A cozparo nonynALMKe areHToB:
HECKONBKO arEHTOE OAHOM0 THNa
ByayT *WTb B O4HON CPEAE.

= [poeKTEl WAK TOBAPE]

Mpumeper

= lrogm

= MoTpeburenn
" [aumeHTEl

= [pysoBHEN

War 1. BuiGepute, uto Bel xoTHTE cozaate

o

7

EAMHCTEEHHLIH areHT

A cozgaro ogHoro areqTa.

Mpuneper

= [NocTaBLUMK, AMCTPUBEIOTOR
= 3aaHue

= Jaeog

= Cknag

= ABTOZanpaska

= BonbHULE

= OBopyaceaHne

" [opoa

< Hasag Nanee >

‘x

-

-

¢

Mpocro cozaaTL THN areHTa

A CO353H0 TONBKO TUN areHTa, U HE
Byay cefuac aoBaBnATE B MOAENE
areHToB AAHHOMO TWNA.
Mpunepsn

= Tun arexTa: MNaymexT,

Motpetutens, JokymenT,
Jertane, Tpanzakuma

® Tun pecypca: Bpay, PaBounii,
ABTONOrpy3YMK

= Tun Noesga WK BaroHa
= Tun newexoaa

= CTpYKTYpPHEA HacTh MOJENH,
HaNPUMER, NOANPOLECT
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11. Ha ctpaHuue mactepa LWar 2. CosgaHme HoOBOro Tuna areHTta, B nose Mms
HOBOrO TUMNa, BBeanTe Consumer, T0 ecTb NoTpebutens. CoaepkaHue nona Ums
nonysiALMn aBTOMaTUYECKM U3MEHUTCA Ha Noaxoaallee CONSUMers.

Cu::u?.,anuearEHTGB =

War 2. CozaaHue HOBOro THNa areHTa

irp HoBOro TNa: [y ETTRy =

ran oMy NALKAL CONEUMmers

(@ Co3gate HOBLINA TMA areHTa "c Hyna"

(7 Micnonezoeate Tabnnuy Basel gaHHbX
A ¥ouy CUMTATE 3HAYEHMA NAPAMETPOE 3reHTOE M3 Baskl SaHHBIX

O] Arerr BYAET MCNONE30BATECA B AWArpamMmax NpouUeccos

(12)
< Hazap Janee = [ loToBD ] ’ Otmena

12. WenkHute no KHomnke Janee.
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13. Ha cTpaHuue mactepa AHMMaumsa areHTa Bblbepute GUrypy aHMMauMM areHTa.
MoCKoNbKY Mbl cO34aeM NPOCTY0 MOoAeNb C ABYMEPHOM aHMMaLmen, Bbibepute
onuuio 2D 1 3atem BblbepuTe nepsyio ¢urypy (Yenoeek) M3 pacnonoKeHHoOro

HUXe cnucka. LLlenkHuTe no KHonKe fdanee.

E_‘. CosgaHwe areHTos I. B | S

LWar 3. AHMMaWKA areHTa

BrifepuTe aHWMaLIMHDY areHTa: @30 @20 @ Her

¥ OtHOBHbIE &
§ UYenosex
Meacectpa
¢ Bpau

m

MaumeHT
Kapra CLUA
» [pyzoBuk
v [pysoBuk 2
- yps
= [orpysduk
# Kopabne
AswanadHep

Hcrpeturens

< Hazag H ldanee = ] [ loToBO l [ Otmena

.

14. Ha cneaylowei cTpaHuue mactepa MOXKHO 3a4aTb napameTpbl areHTa (06bI4HO
npeacTasastoLmMe coboit ero crTaTyeckme XapakTepucTukm).

Mbl gobasum napametp AdEffectiveness (3pdpeKTMBHOCTL peknamsbl), 4Tobbl 3a4aTb
NPOLUEHTHYIO LO/0 NOTEHUMANbHBIX NOTpebuTenein, KoTopble 3aX0TAT KYMUTb NPOAYKT
B TeUEHMe AHA BCNeACTBME BO3AENCTBMA PEKIambl.
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CosaaHne areHTos l 28 X

War 4. MapameTpkl areHTa

BeiBepuTe NnapameTpel, KOTOPEIE Bel XOTWTE 40BaEWTE B TUN areHTa MyAgent:

Mapamerpel Mapamerp: [ AdEffectiveness ]

AdEffectiveness Tun: [double 'l

< n0BABMTEN >
@ @ WMicnonb30BaTs CTOXACTMYECKOE BEIPAXEHNE

| 0.0 |

() CNegoBats 3MNAPHHECKOMY PacrpeseneHnme

HFIDLLEHTHDE PAacnpeqeneHne No Nony.nALKA

Hauanao wHT... KoHeu wHTe.. Ywucno Hab..

B

< Hazap ” Janee > l [ loToBOD J [ OTtmeHa

.

15. B cekumn cnesa Bbl yBMauTe Tabauuy [Mapamertpsbi. LenkHuTe no cTpoke
<p06aBUTb...>, YTODObI CO34aTb HOBbIN NapameTp.

16. Cnpasa, B none Mapamerp, U3MeHUTE 334aHHOE MO YMONYAHUIO UMS NapameTpa
Ha AdEffectiveness. Bbibepute B none Tun onuuio double (napametp byaer
NPMHMMaTb BELLECTBEHHbIE 3HaYeHuA). ITOT napameTp 3aaaeT 3pdeKTUBHOCTL
peknambl. Mbl npegnonaraem, 4To 3a [AEHb K pewweHuio 0 npuobpeteHun
NPOAYKTa NPUXOAUT B cpeaHeM 1% noTeHLMaNAbHbIX NOTpebutenen, NOsToMy mbl
3agaem 0.01 8 KayecTBe 3HaYEHUA JAHHOIO NapameTpa.

17. WWenkHuTe no KHonKe fanee.
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18. Ha cnepytowein ctpaHuue mactepa, Pasmep nonynsauumm, 8 none Cospartb
nonynsAuMIo C ... areHTamMu BBeauTe 3HayeHue 5000, 4uTob6bI co3gatb 5000
areHToB TMna Consumer. Kaxpabli areHT, XUBYWMA B CO34aBaeMoi Hamu
nonynauum, byget moaenmMpoBaTb OTAE/IbHOIO areHTa-noTpebuTens.

E! Co3jaHWE areHTos I. = &J

War 5. Pazmep nonynauum

@ Cozpate NoNyNALKMKD C 5000 areHTamm

3T0 HaY4aNnbHOE KOAWYECTED 3reHTOE B NomynAaLKdA.

Bel crmomkeTe AWHAMHYECKN ,ﬂ,Dﬁ-EEﬂHTb HOBBRIX @FrEHTOE B NOMNYNALWHEY BO BOEMA BRINCAHEHWA MOSENN.

':'.ﬂ XCI'-I)",JJ,DEIEEHTI: dreHTOE NO3%E, B0 BPEMA BEINOAHEHWA MOAENN, 38 NOK3 CCTABENTE NOMY.NALMHY I'I}f(.—l'l:lﬁ.

(1)

| < Hazap, ” Qaneebq_lr Fotoso ] [ OTmeHa

19. WenkHuTte no KHonke Aanee.
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20. Ha ctpanuue mactepa Koudurypauusa cospgaBaemoii cpeabl OCTaBbTe
BblIOpPaHHbIM MO YyMOAYaHUIO TUM NpocTpaHcTBa cpeabl (HenpepbiBHOe) U
3HayeHua ero pasmepHocTtei LWupuna u Bbicota (500). Torga npu 3anycke
mogenn AnylLogic oTo6pasuT areHToB BHYTPU MPAMOYrosbHOrO NPOCTPaHCTBA

pasmepom 500x500 nukcenen.

21. Bbibepute onuuio MpumeHUTb cayyaiiHoe pacnosiodkeHue, YTobbl PAacnoNoKuUTL
areHToB B 3a,@aHHOM HaMM BblLLEe MPOCTPAHCTBE CAyYaliHbIM 0bpasom.

E_! CosgaHwe areHTos l =] ﬂh]

War 6. Kondurypauua cozgaeaemoi cpeabl

AredTel BygyT #WTe B areHTe THNA Main,
Huze Bel BMANTE HACTpoWKK Cpeakl.

Bel BCErga MoxETE M3MEHWTE WX B CBOWMCTEAX TMNA arenTa Main (cm. pasgen MNpocTpancTeo u cets).

Twun npocTpanctea: (@ HenpepeieHoe i nAc () Onckpethoe

21 Fasmep: 500 x 500

TTpMMEHNTE CyYalHOE PacnoNoXKEHHE

Tun cemw: Her cetn/3agaeTca Nnonkz0BaTENEM ¥

lanee = ToToeD ] ’ OTmena

.,

22. WenkHuTe no KHonke Fotoso.

7
23. [aBaitTe oTKpoem nNaHenb MpoekTbl & W MOCMOTPUM, KakMe MMEHHO HOBble
3/1eMeHTbl BblIM Co34aHbl MacTepom. PassepHuTe BETBU AepeBa Halel moaeny,

yTObbI NOCMOTPETb Ha X coaepXnumoe.
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% Mpoexter 52 | [ Manutpa = 0 || @] Main &2
4 Market”™

4 €9 Consumer
> T NpesenTayma
. I_g I_I:paMETpubl @) consumers [.] i
(3 AdEffectiveness
. &® CBA3W areHTa
4 €9 Main
a 5 Arenthi

> G [NpezeHTauma

. &® CBA3W areHTa

. &8 Simulation: Main
[} Basa aanHE:

B Hawwelt moaenu Tenepb ABa TMna areHtos: Mainw Consumer.

Tun areHTa Consumer cogepXut Gurypy aHMMmauumn areHTa (person B BeTke
Mpe3eHTauusna) n napametp AdEffectiveness.

Tun areHTa Main copepXuT NONynsaUMIO areHToB, KOTOpaA Has3blBaeTcA
consumers (Habop 13 5000 areHToB TMna Consumer).

Cpeda obumaHus azeHMos

TUNMYHaA apxuUTeKTypa areHTHoi mogenun B Anylogic - areHT Main, Ha anarpamme
KOTOPOro 3afaHbl NONyAAUMW areHToB ApYyrux TunoB. B atom cnyyae arent Main
UrpaeT ponb cpedsl 0bumaHuA AnA apyrux areHToB. Cpesa 3aZaeT TMN NPOCTPAHCTBA,
B KOTOPOM }KMBYT areHTbl, paCnoNOXeHNe areHToOB B NPOCTPAHCTBE U CeTb KOHTAKTOB
areHToB, KOTOPAA MOXKET UCMO/Ib30BaTbCA NPU UX OOLLEHUN APYT C APYTOM.

24, B naHenu NMpoekTbl, WENKHUTE NO 3nemeHTy Main. Tem cambiMm, Bbl OTKpoeTe
CBOWCTBa 3TOro 3/1emeHTa B naHenu CeoWcTea (3Ta NaHe/b HAXOAWUTCA B NpaBoW
YyacTu oKHa Anylogic).

Bbl MOXeTe M3MEHWUTb HACTPOMKKN cpeabl 0BUTaHUA NOMYAALMMN areHTOB CONSUMErs B
CeKL MK CBOWCTB areHTa Main NMpocTpaHCTBO U ceTb.
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lMaHenws Ceolicmsa

MNaHenb CBolicTBa nABAAETCA
KOHTEKCTHO-3aBUCUMMOM "
oTobpaxkaer CBOMCTBA
BblAENEHHOrO B  AaHHbIA
MOMEHT 3/1eMEHTa.

Y106bI M3MEHUTb Kakoe-1nbo
CBOWCTBO 3/1IEMEHTa, CHavana
BblAENINTE 3/IEMEHT LLLENYKOM
B rpaduyeckom pegakTope
unm B naHenu [lpoekTbl U
3aTem nepengute B MaHenb

CBoWcrBa.

NaHens CBoiicTBa  MOMXKET
cogep:kaTb CeKuuu. YTobbl
PacKkpbiTb  WUAW  CBEPHYTb
CEKUMIO, LWEe/SIKHMTEe no ee
3aro/ioBKy.

Mma u  TMR  BblAeNEHHOro
3/1eMeHTa 0T06pa)KaIOTCF| B
Wwanke naHenun.

[ Ceoiictea 52 =
@ Main - Tun arenta
nas: Main [T WeknrounTs

b [leiictema arenta
» ArenT B gMarpaMme npouecca

v [lEvKeHne

HauansHan ckopocTe: 1@

HDEDpEHMEETb AHWUMALWHD COMA3CHO HaNpaBneHnHD JENHEH

[] Takske HaKNOHATE M BEPTMKANEHO

 [Mpocrpancreo u ceTb

BbléEpMTE nonynAUWK aredTos, KOTopbIE Bl x0TWUTE NOMECTUTE

6 CONsuUmers

m

Twun npocTpaHcTea: @ Henpepeigroe () JuckpetHoe |

PasmepHocTs NpocTpaHcTea:

Lupuna: See

BeicoTa: see

Z-BricoTa: a

Twn pacnonomeHna: ChyualiHoe

Tun ceti: 3apaeTca NoL30EATENEM

[T Beinonnate waru

} Java pna 3kcnepros

onuuto PucoBartb areHTa co CcABUTOM OT AaHHOVI TOUKMW.

-] #n

25. Bolgenmte ourypy aHMmaumu nonyasummM areHTos i, PaCcnoIOKEHHY Ha
avarpamme Main, oTKpoiTe cekuuio ee cBoicTB Cneundurueckue u Bbibepute
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@l Main 22 = O ||E& Cooiictea &3 4t ¥~ = B8

¥

consumers [.] I
—\ [¥] OToBpaxaeTca Ha BepxHEM YPOEHE

Bugumocte: =, |

} MecTononoxenwe W pasmep

* Cneundrueckne

JefcTENE NO WENYKY:
PUcoBaTk areHTa co CABMIOM OT A@HHOW TOYKK

[7] OToBpaxats uma

CnefyloWwnin pPUCYHOK MOKasbiBaeT, Kak ¢urypa aHMmauuu nonyaaumum 3apaet
BEPXHUIN NEeBbliA Yyron MNPAMOYro/ibHMKa (B Hawem cnayyae - pasmepom 500x500
nuKcenen), BHYTPM KoToporo 6yayT pacnonarateca OGUrypbl aHMMAUWMW areHToB
[AHHOW NONyNALMKM BO BPEMSA BbINONHEHUSA MOAENN.

Kras: consumers_presentation [] Mcknraue

OtoBpaxare B: @ B20we3D () Tonekoe 2D

consumers_presentation - MpeseHTayua areHTa

-

m
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@l Main 23 |

6 consumers [..] i— ———————————————————————————————— >

v

Beicora: 5ee

Mbl 3aKOHYMNU cO3[aHWME MPOCTEWWeElN areHTHOW MOAENU, U Tenepb Mbl MOXKEM
3anycTuTb ee 1 NoHabnoAaTb 33 NOBEAEHMEM areHTOoB.

26. LLlenkHWTe No KHOMKe naHenun MHcTpymeHToB Moctpouts mogenb M%) yTo6bl
CKOMMWAMPOBATL HalWwy MoOAesb W MPOBEPUTb ee Ha Haauuve ownbokK

KOMOUAALMHN.
27. UlenkHnTe no MasieHbKOMY TPEYro/libHMKY CnpasBa OT KHOMKM NaHesiu

-
WHCTPYMEHTOB  3anycTuTb P . Bbibepute M3 pacKpbiBLIErocs CrUcKa TOT
3KCNEepUMEHT, KOTOPbI Bbl XOTUTE 3anNycTUTb. B Hawem cayyae s1o

Q Market / Simulation.
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E AnylLogic Professional

®ain Mpaeka Bwg Pwucosanwe Mogene WHeTpymedTter  Cnpaska
B-SH@ X mOo- | ¥ & <
s Mpoexter 52 | [& Manwtpa = B ||§ @ Market/Simulation
4 Market*
4 &9 Consumer
- B MpesenTayms
p r?'ﬁ‘ Mapamerpe ﬁ consumers [..] i
t,_f AdEffectiveness

TaK KaK B paboyem NpoCcTpaHCTBE MOXKET ObITb OTKPbLITO Cpa3y HECKO/bKO moaenen, n
Y KaXOOW MOAEeNn MOXKeT ObiTb HECKOJIbKO 3KCMEPUMEHTOB, a B 3TOM CMUCKe
Haxo4ATCA BCE IKCMEPUMEHTbI BCEX OTKPbITbIX MOZENEN, TO BaM c/ieayeT BbibupaTb 13
CMWUCKA MMEHHO HYKHbI BaM 3KCNEPUMEHT.

Mocne TOro, Kak Bbl 3anycTute MoAeNb, MNOABUTCA OKHO Mogenn. Bol yBuaute
npeseHTauuo moaenn - 5000 ¢puryp aHMMaLUMM areHToB NONynauumn consumers. Tak
KaK Mbl MOKa He 3ajaBanu MnpaBuWia NOBEAEHWA areHToB, Ha aHMMauun Bonblue
HUYEro He NPOUCXOAMUT.

A- Market : Simulation - AnyLogic Professional

@ consumers
Consumer [5000)

39
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YnpaBaaTb BbIMOJHEHMEM MOLENAN MOMHO C MOMOLLbIO NaHenu ynpasaeHus,

paCI'IOJ'IO)-KEHHOlZ B HMXHEWN YacTu OKHa 3aI'IYLLI,eHHOVI Mmogenwu.

YnpaeneHue 8binosnHeHUem mooesnu

>

3anyctutb

[KHOMKa BMAHA, ecAv B AaHHbIA MOMEHT MOesb He BbinoaHaeTcA] HaumHaet
BbinonHeHve. Ecan ke MmogenuposaHue 6bl1I0  NPUOCTAHOBAEHO, TO
NPOAONKAET €ro C TeKYLLEro COCTOAHUA.

Maysa

[KHonKa BMAHa, ecnM B AaHHbIA  MOMEHT MoAe/lb  BbIMOJIHAETCA]
MNpuocTaHaBAMBAET BbINOAHEHME MOAenn. Bbl MoXkeTe NpoLOMKWUTL ee
BbINOJIHEHWE B /1060 MOMEHT BPEMEHMU.

I'Ipera'rwrb BbIMNOJ/IHEHUEe 3KCnepuMeHTa

MpeKpaLaeT BbINOJHEHNE MOLENN.

YTobbl ybegnTbea, YTo mMogenb 3anylieHa, NpoBepbTe CTaTyC TEeKyWwero nporoHa

mogzenu (BbinonHsercs, Maysa, NotoB uav 3aBeplueH), oTobpaxkaemblil B naHenu

pa3pa60TqMKa OKHa mogaenu.

28. Mbl roToBbI NPOAO/IKMTL Pa3pPaboTKy MoAenn. 3aKPONTE OKHO MOAENMN, WEKHYB

MO KHOMKeE, Pacno/oKeHHOM B NPaBoOM BEPXHEM Yy OKHa.
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da3a 2. 3apaHue noBegeHUA notTpebureneii

Tenepb [AaBaiiTe 3agaguMm nosedeHue notpebuteneir. Jlyywe Bcero 3agasaTb
noBefleHne areHTa c NoMOLLLbIO AMarpammbl COCTOAHMUIA.

HAuazpammel cocmosaHuli

JAuazpammel cocmosHuli (KapTbl COCTOSIHUIA, CTEUTYAPTbI) ABAAIOTCA CaMbIM
yO06HbIM CPeaCTBOM 3afaHuA MoBeAeHWa areHTa. [marpammbl COCTOAHWI
cofepraT cocmosAHUA W nepexodsl. COCTOAHMA Auarpammbl ABAAIOTCA
B3aMMOMCK/NIOYAIOLMMM, TO €CTb B KaXKAbli MOMEHT BPEMEHM areHT MOXeT
HaxoauTbCA TONbKO B OAHOM cocCTosHWMW. CpabaTtbiBaHve nepexoja
NPUBOSUT K CMEHE COCTOAHMA 1 aKTMBALMKN HOBbIX NepexonoB. [lonyckaeTca
CO34aHME MEPapXMUYECKMX COCTOSHWIM, KOTOpble coAeprKaT BHYTpU cebs
ApYyrue coCTOAHUA U Nepexoapl.

Y ofHOro areHTa MoOXeT 6bITb Cpa3y HeCKO/NIbKO Aguarpamm COCTOSIHUN,
KaXaaA U3 KOTOPbIX ONUCbIBAaET HE3aBUCUMbIE aCNeKTbl NOBeAEeHNA areHTa.

“® statechart

~— Havano
empty AVIanaN\N\i:I
COCTOSAHUN
| |
* ;
|

cading
= |
l [ watingFerUnload ]
CocroaHue
‘EEED

()

&

()

Mepexoa —
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Mbl  3afagum nosepeHue areHTa-noTpebuTens Kak [Ba NoCAeLoBaTesbHbIX
COCTOAHMA:

PotentialUser - HaxopAwMicA B [AaHHOM COCTOSIHUM areHT ABaseTca
NOTEHLMAbHbIM NOKYNaTENEeM U MOKET BbITb 3aMHTEPeCcoBaH B MOKYMKeE.

User - notpebutenb, HaXOAALWMINCA B 3TOM COCTOSHUM, Y3Ke KYNua NpoayKT.

1. OTtkpoiite gmarpammy areHTa-notpebutens Consumer, ABa)KAbl LENKHYB MO
3TOMYy TUNy areHTa B naHenu MpoekTbl. Bbl yBUAUTE rpaduyeckyto anarpammy
3TOro areHta ¢ GUrypoW aHUMaLMW, PACMO/IOKEHHOW Ha nepeceyeHUU ocen
KOOpAMHAT, U O4HUM NapameTpoM.

Kak y3Hames, Kakol mun azeHma 8bl pedakmupyeme?

TaK Kak B Hallel mogenu Tenepb ABa TUMA areHTa, TO M HallM UHCTPYKUUKU ByayT
OTHOCUTLCA Tenepb TO K guarpamme OAHOMO, TO K AMarpamMme ApPYroro areHTa.
MNoatomy paBanTe 0OBACHWMM, KaK MNOHATb, AMarpaMma KaKOro WMMEHHO areHTa
OTKpPbITa B Bawem rpadprMyeckom peaakTope B TEKYLLNIA MOMEHT,

Anylogic BblgenseT aKTMBHYIO BKAAAKY rpaduyeckoro pefaktopa CUHUM
LBETOM, a TaKXKe BblAeNAeT B AepeBe moaenn B naHenun Mpoekrtbi TOT TUN
areHTa, gMarpamma KOToporo akTMBHa B TEKYLLMIA MOMEHT.

Bbl MOXeTe MepeKknoyaTbCa MeKa4y Avarpammamu pasHbiX TUMNOB areHToB
LLEeNYKOM MO 3aro/I0BKY MX BKNAAKM B rpaduueckom pefaktope (Hanpumep,
No 3aro/IoBKy BKNAagKu CONSumMer, Kak Ha PUCYHKe HuKe):

e Mpoexrer 22 | [ Manutpa| = O || &) Main |.ﬁ] Consurmer % l

4 Market*
. &9 Consumer
- &9 Main
- €3 Simulation: Main

2. HayHem pucoBaTb AMarpamMmy COCTOAHMI noTpebutens c fobasneHus aOBYX

o o L 1=
cocToAHmMin. OTKpoiTe NnanuTtpy imarpamma cocroaHmin .

3. MepeTtawyuTte 3nemeHT Hauano pmarpammbl COCTOSHUNA ‘ M3  ManuTpsl
Avarpamma coctosaHuii Ha guarpammy Consumer. PucoBaHve auarpammbl

COCTOSIHUM BCerga HaumHaeTtcsa ¢ AobasneHua Hayaaa Ouazpammel cOCMOAHUU.
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ITOT aneMeHT onpesenseT TOUKY, MHULMUPYIOLLYIO YpaB/ieHne gMarpammon, a

TaKXXe 3a4aeT UMA 3TOM Anarpammol COCTOSIHWN.

s Mpoexel | [ Manutpa &3 = 0 || g Main &) Consumer 53
Anarpamma cocToaHni 8o &9 *
s /2~ Hauano guarpammel cocToaHWi
\:( () CocToanne & @AdEﬂ:ectiven "¢ statechart
Mepexo Fd
g | & Mepexoa
<> BeTeneHue
— (®) KoHeuHoe cocToAHue
I.n-i) %, YKa3aTens Ha4anbHOro COCTOR...
# (H) WcTopuueckoe cocToaHWe

6 TMNoxanyiicta, 6yabTe BHMMaTenbHbl — Hauyano agmnarpammbl COCTOAHMIA “

Nerko cnyTtatb ¢ YKasartesnem Haya/ibHOro COCTOAHUA .‘t nnu Nepexogom {‘« y
MOCKOJIbKY UX 3HAYKU NOXOXMU.

Bbl yBuauTe, yto Anylogic oTobpakaeT Hayano AuarpaMmbl COCTOAHWUIA KPACHbIM
UBEeTOM. 3TO MHAMKAUMA TOro, YTO AAHHbLIA 3/1EMEHT He COeAMHEH HU C O4HMM
COCTOAHWEM, M MOSTOMY TEKYLLAA AMarpamma COCTOSHUI CUMTAETCA HE3aKOHYEHHOW U
HEBEPHO 334aHHOMN.

[agaliTe fo6aBMM NepBoe COCTOAHME B AMArpammy COCTOAHMI NOTpebuTens.

4. MNepeTawmrte sanemeHT CocrosHue @ u3 nanutpbl [lnarpaMmma COCTOSIHWUIA B
rpaduyecknin pesakTop U COeANHUTE ero C Ha4aNoM Anarpammol.

a1l Main #1] Consumer 52

!

. "9 statechart
@ AdEffectiveness

state
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é Y6eputecb, UTO Bbl puUcyeTe guarpammy COCTOSSHUI Ha guarpamme areHTa
Consumer, a He Ha guarpamme Main.

5. BblgenuTe coctosHWe B rpadMuyeckoM peaaKkTope M M3MEeHMTe ero CBOWCTBa.

HasosuTe coctosHune PotentialUser.

6. lenkHnTe B nosie 3nemeHTa ynpasneHusa LiBeT 3aiMBKM UM U3MEHUTE UBET

3a/IMBKM COCTOAHWA Ha /avender.
] Ceoiictea i3 M <~ = 0
O PotentialUser - Cocroanue

(IYTH PotentiallUser

OroBpaxate uma [ Mcoknmounts

LleeT 3anmekm: | lavender I%
—\ 5

JeficTene npw exoge: Mo yronyaHm
. | a | N
JeficTene npw Bbxoge e EEENE
EEEENEN

b Onucanmne
BeiGpaHHele L Ea*fender
Apyrue upeTa...

7. Beegute cnegylowmii Java Kop B none coctosaHua [JelictBue npu BXoge:
shapeBody.setFillColor(lavender),

() PotentialUser - Coctoanue

Aras: Potentialllser

OroBpaxate uma [ Mokniounts

LLEeT 3anneKn: [ lavender | ~

JeficTere npu xoge: shapeBody.setFillColor(lavender);

JeficTENE NpW BEIXOAE



mozenun, [OoCTynHble

JefcTene npw Bxoge: zh
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Macmep nodcmaHo8KU Kooa

Y106bl HEe NeyaTaTb MOJIHOCTbIO MMEHA 3/1@EMEHTOB U GYHKLUMNA, UCNONb3YNTE
NMOMOLLHUK MOACTAaHOBKM KoAa. YTobObl OTKPLITb MOMOLLHMK, WEAKHUTE B
nose peaakTMPOBaHMA U HaXKMUTE Ha Knasuatype Ctrl+npoben (Alt+npoben
Ha Mac OS). Bo Bcn/biBalOWeM OKHe ByayT Nepeyvync/ieHbl BCE 3/1EMEHTbI

B TeKylwemM KOHTeKCTe, TaKme KaK nepemeHHble,

napameTpbl U QYHKUMN.

MpPOKpyTUTE A0 UMEHWN HYXKHOTO 3/1IEMEHTa MU BBEAUTE nepsble ByKBbl ero
MMEHM, NOKa OH He byZeT BblAeNeH B CUCKe, 3aTeM HaxmuTe Enter, 4Tobbl
BCTaBUTb UMA 3/1eMEHTA B NOJIE PeAaKTUPOBAHMA.

JefcTene npu BRXOIE:

Onwucanwne

I'IOTpe6VITe}1ﬂ B 3TO COCTOAHUE

durypbl aHMmaymu.

%s Mpoektel 2 [ Manutpa = 8

4 Market™
4 &9 Consumer
4 T [MpesenTauma
ot scale
a 7 person

 shapeBody
. @ [dwarpammel cocToaAHWA

. ©# Napamerpol
. &* CeA3n areqTa
. &9 Main
. €3 Simulation: Main

< shapeBody : ShapeCurve - Consurner &
@ shuffle(List<7?> list) : void - Utilities L
¥ SHAPE_DRAW 2D : ShapelrawMeode - Presentat
W SHAPE_DRAW 2030 : ShapelrawMode - Presen

¥ SHAPE_DRAW 3D : ShapelrawMeode - Presentat
C] SHA1Digest - com.anylogic.engine.internal

(O Shape - com.anylogic.engine.presentation

104 Shape3D - comn.anylogic.enginepresentation =

1| 1] 3

Kog, 3apaHHbIl B nose [eiictBue npu Bxoge, byaeT BbINOJHEH B MOMEHT Nepexoaa

cTeiTyapTa. Bbi3biBaemasa 3gecb GYHKUMA MOMOXKET

Ham NOHATb, YTO MNpounsowna CmeHa COCTOAHUA I'IOTpE6VITEI'IH, M3MeHnB LBET ero

Mcnonbsyemoe 3pecb shapeBody ssnsetca
UmeHem oUrypbl aHMMauuu noTpebutens,
KOTOPYIO Mbl BbIGpann B mactepe co3gaHus
areHtoB. (Ecnm  Bbl  packpoeTe  BETKY
MpeseHtauua Tuna areHta Consumer B
naHenu MMpoekTbl, TO Bbl yBuaute ourypy
shapeBody BHYTpU rpynnbl person).

45
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[anee mbl Bbi3biBaem OyHKUMO durypbl shapeBody. YTobbl nonyuntb JOCTYN K
dYHKUMM 3N1emMeHTa, BBeAUTE UMA 3nemeHTa (ShapeBody), nocTaBbTe TOYKY, 3aTem
BbI30BMTE MacTep NOACTAaHOBKM Koga, YTobbl NpoCcMOTpeTb BCe QYHKLMUM 3/1eMEHTa U
BbibpaTb YHKUMIO M3 cnucka. OyHKuma setFillColor() sBnaetca cTaHAapTHOWM
dyHKUMEn ¢urypbl, KoTopas MNo3BOAsSET AMHAMMYECKU WM3MEHATb LBET 3a/IMBKMU
burypbl. Y 3101 GYHKUMM TONBKO OAMH aprymeHT — HOBbIW LBeT. Mbl nepesaem B
KauyecTBe 3HaYeHMA MMSA crneuunanbHOM KOoHCTaHTbl Anylogic, 3agatowelt naBaHA0BbIN
uget (/avender). Mpumepbl APYrUX LBETOBLIX KOHCTAHT - red, yellow, green, purple,
silver, blackwv 1.4,

8. [ob6asbTe elle 04HO COCTOAHME B AMarpammy COCTOAHUI noTpebutens:

&l Main #3 Consumer 27

=)

| " statechart
@ AdEffectiveness

( PotentialUser )

9. M3meHuWTE CBOICTBA 3TOrO COCTOAHMUSA:
WUma: User
LiseT 3anuBku: yellowGreen

AeiictBue npu Bxoge: shapeBody.setFillColor(yellowGreen);
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() User - CoctoaHue

ras: User OrobpamaTe umAa

Leer zanmexm: [ wvellowGreen | -

JefcTene Npy BXOgE shapeBody.setFillColor(yellowGreen);

JefdcTene npu Bbixoge

10. Hapucyitte nepexog w3 coctoaHua PotentialUser 8 coctosiHne User, 4Tobbl
NPOMOAENNPOBaTb, KaK 4YesI0BeK npuobpeTaeT MNPOAYKT (M CTaHOBWUTCA ero

notpebutenem). lna atoro caenaite 4BOMHOWM LWENYOK MbILWbIO NO SNEMEHTY Q
Mepexos B nanutpe [uarpaMma COCTOAHMIA (3HQYOK 3/1eMeHTa Mpu 3ToM
[OMKEH MOMEHATbCA Ha &), 3aTem LWeNKHUTE CHayana Mo COCTOSHMIO
PotentialUser, a notom no coctoaHuio User.

" statechart

[' PotentiallUser

& Y6eautecb, YTO Nepexos coeauHAET COCTOAHUA. ECM nepexos HEKOPPEKTHO
coeauHeH, AnyLogic BblgennT ero KpacHbIM LLBETOM.

11. HasoBute nepexop Ad, noTomy 4TO OH MpeACTaBAAeT AEUCTBUE PEKNambl, OT
aHrAuicKkoro cnoBa «advertizing».
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12. NocTaBbTe ranouky B cBoWcTBe OTO6paXkaTb uMsA, 4TO6bl MMA nepexosa

NOKa3blBa/z10Cb B Fpad)VI‘-IECKOM penakTope.

13. Mepexoa, segywmint u3 coctoaHus PotentialUser B coctoanue User, 6yaet
MOAENNPOBATb NPOLLECC MOKYMKWM MNPOAYyKTa Moj BO3AeNCTBMEM pekaambl. B
csoiictBe  nepexoga [lMpoucxogutr Bbibepute onumio C  3apaHHON
VMHTEHCMBHOCTbIO. B nossuBwemca nose WMHTEHCMBHOCTb BBeAUTE UMSA
nepemeHHol AdEffectiveness, a cnpaBa BblbepuTe eanHULbI UHTEHCMBHOCTU

cpabaTbiBaHUA Nepexoa - B AeHb.
(] Ceoiictea &3 =~ =0
\ Ad - Mepexog

Mras: Ad

OToBpaxaTe MA [ WckarounTe

MponckoauT: C 334aHHON MHTEHCHMBHOCTRHD =
IHTEHCMEBHOCTE: AdEffectiveness B JAEHb -
JefcTEne:

Jon. ycnoene

Bbl yBMANTE, KaK 3HAYOK Nepexona U3MEHUTCS C O ua = 3707 3Hauok oTobpaxkaet
mun cpabamesisaHUA Nepexoaa.

Echn Bbl 3axoTute nepemecTUTb UMA Nepexoda WAM ero 3HayoK, TO BHayane
BblAesiINTe 3TOT Nepexon B peaakTtope, a 3atem nepetauwiute VIMH/3Ha‘40K MbIlWbO B
HOBOE MecCToNno/10XKeHue.
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T ctatechart

[ Potentialllser

ITAI:I

Tun cpabameisaHus nepexooa

Mepexos U3 0OA4HOr0 COCTOAHMA B APYrOe MOXKET 6biTb BbI3BaH COOLITUAMM Pa3/INYHbIX
TMnoB. MNpuBegeHHaa HWKe Tabavua nepeunciser BCe BO3MOXKHbIE TWUMbl TaKUX
cobbITuiA. nA KaxAoro TMna npueeseH cneumnanbHbllii 3HAaYOK, MO KOTOPOMY Bbl JIETKO

MOXeTe pacrno3HaTth TUM Nepexoaa B Anarpamme COCTOSHUA.

Mepexopn, OnucaHue
npomncxoamT:
Mo Taiimayty CpabatbiBaeT nocne TOro, Kak COCTOAHME  AMarpammbl
@ npobyaer akTMBHbIM B TeYeHMEe 3a4aHHOrO MPOMEIKYTKA

BpemeHu (TalimayTa) C MOMEHTa nepexoaa ynpaBaeHUs B

3TO cocTosHMe. TaMmayT MOXKeT
onpefeneHHbIM  4YuCaOM,  Tak
(cnyyaliHbim) BbipaskeHUeM.

CTOXaCTU4eCKMm

C 3aAaHHoOIA MogennpyeT CMeHy  COCTOSHUA

MHTEHCUBHOCTbIO NPOMEXKYTOK BPEMEHM, KOrga W3BECTHO cpegHee Bpems
. npebbiBaHMA B COCTOSHUW. AHanoruMyeH nepexogy no
TaumayTy, Y KOTOpPOro TaMmayT cUUTaeTcAa
3KCMNOHEHLUMaNbHOMY pacnpepenenuto,

KOTOporo ABnAeTca 3Ha4YeHune NWHTEHCUBHOCTW.

MHTEHCUBHOCTb = 0.2, To Bpema npebbiBaHMA B COCTOAHUU

6yaer B cpegHem pasHo 1/0.2 = 5 eauHUU, MOAENbHOMO

BpemeHMu.

napameTpom

49
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Mpwu sbinonHeHnn | MNepexop, oTcnexKumBaert BbINO/NHEHNE 3a4aHHOro
ycnosusa nornyeckoro (bynesckoro) ycnosua M cpabaTbiBaeT, Koraa
@ 3TO ycnosBue 6yLeT BbIMONHEHO. YC/I0BME MOMET 3aBUCETb

KaK OT TeKylLero COCTOAHWA [AHHOTO areHTa, Tak W OT
COCTOSIHUIM ApYyrnx 06beKTOB MOAEIMPYEMOMN CUCTEMDI.

Ycnosue nposepsaemcs mosbKO 8 MOMeHMbl
npoucxoxcdeHus cobbimuli 8 modenu. Ymobwbi 6bimob
YB8EPEHHbIMU 8 MOM, YMO MOOEsb HE MPONycMum MoOMeHM
cpabameisaHuA nepexoda, pekomeHdyemcs 0obasums Ha
duazpammy 3mo2o aeeHma YuKauvecku cpabamesisaroujee
cobbimue, u 3a0amo 048 3mMo2o cobbimusa G0CMAMOYHO
manslli malimaym cpabamel8aHUS.

Mpu nonyyeHun PearvpyeT Ha nosyyeHue coobLWEHWU OT APYrUX areHTOoB.
coobueHus CoobueHun Yale BCErO moaenupytoT
= obuieHne/B3aumoaencTBue areHToB Apyr ¢ Apyrom. Bbl
MOXKeTe 3a4aTb B CBOMCTBaX nepexoda WabnoH coobuieHuns,
B 3TOM c/yyae nepexopn byaer cpabatbiBaTb TONbKO MUp
NONIYyYEeHUN COOBOLEHNI, YAOBAETBOPAOWMUX 33aJaHHOMY

WwabnoHy.
Mo npubbITUIO CpabaTbiBaeT no npubbITUM areHTa B 33JaHHOE MEeCTo
areHTa HasHayeHwus.
E Obpamume sHUMaHue, Ymo nepexod 0aHHo20 muna b6ydem

chabameisams MoOsALKO 8 MOM c/yvae, ecsiu OsumceHue
bb1710 Hayamo ecnedcmeue 8613084 (YHKUUU azeHMa
moveTo().

Haw nepexof NpoucxoAuT C 3a4aHHOW MHTEHCMBHOCTbIO. B Hawem cnyyae, Korga
ynpaB/ieHne AMarpaMmbl COCTOSIHUM NepexoguT B cocToaHue PotentialUser,
NPOUCXOAUT  BbluMCAEHME  BpemeHu  cpabaTbiBaHMA  MNepexofa  COrnacHo
SKCNOHEHLMAaNbHOMY pacnpesesneHunto. Bpema [0 MOKYNKM NpoAyKTa AAA KaxK4oro
OTAENbHOro noTpedbutena OygeT oOTAMYaTbCA, HO B CpeAHemM MpPoayKT byaer
npuobpetaTb 1% noTeHUManbHbIX NOTPebuTenen B AeHb.

14. OasaiiTe Tenepb 3a4agvm eAMHMUbI MOAE/NbHOMO BpemMeHu. YTobbl M3MeHUTb
HaCTPOMKKN moaenu, nepekntountecb u3 MannTtpbl B NaHenb MpoekTbl, U 3aTem
WeNKHUTE MO 3/1eMeHTy MoAenu B AepesBe (camblit BEpXHUI ypoBeHb Aepesa,
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aiemMeHT Market). Mepeigute B naHenb CBoiicTBa U Bblbepute AHU B

KauecTse EAMHML, MOAE/ILHOTO BpEMEHM.
- = - =
[ Ceoiictea &2 ] i

Market - Mogens

IR Market

EaMHWLEBl MOZENEHOTC BREMEHK: | AHW -

MoodenbHoe spema. EOUHUYbI MOO€EsIbHO20 8peEMEHU

ModenbHoe epems — 3TO BUpTyanbHoe (mogenvpyemoe) Bpems
("BHYTpeHHee" Bpema "gBuxKka" Anylogic). MoaenbHoe Bpemsa HUKaK He
COOTHOCWTCA C peanbHbiM BPEMEHEM M Yacammn Ha KOMMbIOTEPE, XOTA Bbl U
MOYKeTe BbINONHATL MOZENb C NPWMBA3KOMW MOAENbHOTO BPeMeHu K
peasibHOMY.

YT1ob6bl ONpPeaennTb COOTHOLWEHWE MOAENbHOr0 BPEMEHM KO BPEMEHWU
peasibHOr0 MWpa, B KOTOPOM CyLLECTBYET MOAEe/NMpyemas cucTema, Bam
HY)XHO 3a4aTb eOuHUUbl MOOenbHo20 epemMeHuU. BbibepuTte Haubonee
nogxodswme eauMHMUbl  MOAENbHOTO BPEMEHM B  COOTBETCTBMM C
ONMTENBHOCTBIO TUMMYHBIX ONepaumii B Balweit moaenu.

K npumepy, B newexogHblXx MOLENAX, B KayecTBe eAuHUL, MOAENbHOro
BPEMEHM, KaK NPaBWIO, UCMOb3YIOTCA CEKYHAbI, B MOAENAX NPOM3BOACTBA
M cuUcTemMax OBCAYKMBAHUA — MUHYTbI, @ B FN06aNbHbIX 3KOHOMUYECKMX,
3KONOTMYECKMX MU COLMABHBIX MOAENAX - MECALLbl UMW AaXKe roabl.

15. 3anyctute mogens. Monynaumsa areHTOB NOCTENEHHO OKPALLUMBAETCA B 3e/1eHbli
UBeT (M3mMeHeHWe, K KoTopomy npuBoAMT 3dEKT peKnambl), MoKa KarKabli
NOTEeHUMaNbHbIA NOTPEBUTENb HE KYNUT NPOAYKT.

Korga B pesysnbTaTe MPOCMOTPa PeKfambl areHT NMPUHUMAET pelleHMe O MOKynKe
NPOAYKTa, €ro COCToAHWe USEr CTaHOBUTCA aKTUBHbLIM U BbINO/IHAETCA [leicTBUE npun
BXOAe 3TOr0 COCTOSHUA, MeHsAoWee UBET GUrypbl aHUMALMU 3TOFO areHTa Ha CBeT/10-
3eneHbit (yellowGreen). Yem 6Gonbwe noaeit NOKynakoT MNPOAYKT, Tem bonble
NosABNAETCA 3e/1eHbIX GUIyp aHUMaL MM areHToB..
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A. Market : Simulatian - Anylagic Professional - (m] X
Dgramer
I = G Elm G ® A Bononwsern [ 4

Pexcumebl 8binosnHeHUss mooesnu

Bbl MorKeTe BbINONHATL Mogenb AnyLogic B penume peasnbHoO20 WNN 8UpmMyasbHO20
8pemMeHu.

B perKuMme peasnbHO20 8pemMeHU Bbl YCTaHAB/MBAETE COOTHOLUEHUE MeXAy
MOZENbHbIM U peasibHbiIM  BpemeHeM, BblbMpas, CKONbKO eauHuL,
MOZENbHOIO BPEeMEHW MNPOXOAWUT 3a OAHY CEeKyHAy acTPOHOMMYECKOro
BpemeHu. Kak npaBuno, pexum peanbHOro BPEMEHU MCNOJ/b3yeTcs Toraa,
KOrga Bbl XOTUTE CAeAMTb 338 aHMMaL el MoAeANPYEMbIX MPOLLECCOB.

B pexume 8UpPMYyanbHO20 8pemMeHU  MOAENb  BbINOMHAETCA  Ha
MaKCMMa/IbHOM CKOPOCTU. PeXMm BMPTYanbHOrO BPeMEHMU MPUroaMTCA Bam
O/ TOro, YTo6bl MOAENNPOBATL ANUTE/NbHbLIN NEepMog XusHu moaenu. Mpu
aTOM COOTHOLIEHME MeXAy eaAMHULAMW MOLENbHOTO BPEeMEeHW W
CeKyHOAAMM peanbHOro (acTPOHOMMYECKOrO) BpPeMeHW He 3adaercs, M
aHUMaUMA MOLENN MOXKeT oTobparkaTbea "pbiBKamm'.

MaHenb ynpasneHus MopenbHoe BpemMsi NO3BOJSIET BaM HacTpauMBaTb CKOPOCTb
BbIMONHEHWA MOAENN B PEKMUME PEASTbHOTO BPEMEHMU:
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MacwTab K peanbHOMY BpEMEHU (€ANHUL, MOAENBHOTO BPEMEHU B CEKYHAY)

N
Bkatounte — (x1) C‘} “ @ ®<—BKﬂ/BbIKﬂ peXum

pexunum / / BMPTYa/NbHOTO
peanbHOro BpeMeHu
BpeMeHN 3amegnTb YcKopuTb

16. YT06bl M3MEHUTb CKOPOCTb BbLIMOJHEHUA MOAEAW, LENKHWUTE MO KHOMKe
3ameanunTb MAN YCKOPUTb Ha NaHeu ynpas/ieHWs OKHa 3anyLieHHON moaenu.
YBeNMybTe CKOPOCTb BbINOJHEHUA MOLENN B AeCATb pa3 (Bbibpas 3HaueHue x10),
1 Bbl YBUAMTE, YTO nonynsaums byaeT GbiCTpee OKpalLMBaThCA B 3e/1eHbIi LiBET.
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54 Anylogic 8 3a Tpu aHA

da3a 3. flobaBneHue rpadpuKa ana Busyanusayum
pe3ynbTaToB MOAENNPOBAHUA

Mbl XOTMM 3HaTb, CKONbKO AoAen npuobpeno Haw NPOAYKT B OnpeaesieHHbIN
MOMEHT BpemeHu. [na 3Toro mbl 33agagum ¢yHKUMKM, KoTopble ByayT cumTaTtb
KO/IMYECTBO  noTpebuteneh WM NOTEHUMaNbHbIX  noTpebuTeneir  npoaykrta
COOTBETCTBEHHO, a 3aTeM pfobasum rpaduk, 4tobbl HabawpaTb 3a AMHAMUKOM
M3MEHEHUSA PbIHKA.

1. CHavana 3agaavm byHKUMIO, KoTopas ByaeT cuMTaTb KOAUYECTBO MOTEHLUMANbHBIX
notpebutenei. Ytobbl pobaBuTb HOBYO GYHKUMIO nogcyeTa CTaTUCTUKKM MO
nonynAauMM areHToB, OTKPOWTE Auarpammy areHta Main, sblgennte Nonynaumio
areHToB CONSUMeErs v nepenguTe B pasaen ceoincts CraTucrmka.

2. LLenkHWTe No KHOMKe @ Jo6aButhb.

@l Main 23 = B || Ceoiicrea &3 s A

i consumers - Consumer

Hras: CONSUMErs [ Oroép

consumers [o] [ Meknrouute

1 () OpnHOYHEI areHT @) MomynAuMA areHToE

Monynauus: () Msnauanehe nycTa
(@ CoaepskuT 3343HHOE KOM-BO areHToB

() 3arpyxaerca ns Basel AaHHBX
HauvaneHoe KONWYECTED areHTOB: Seee

AdEffectiveness: = @.81

m

» JEMMmeHne
» Hauanbhoe mectononomeHue

w Cratmcrvka

LITDE'bb INEMEHT JaHHBIX N8 DTDﬁFIE)!‘(EHI.‘ﬂ!r HEXMWTE KHOMKY  +

Mbl XOTUM Yy3HaTb, CKO/IbKO areHTOB HaxoAATcsA B coctosHumn PotentialUser.

m
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3. 3agaitte ¢yHKkumio TMna Kon-so, B none Umsa seegute NPotential. dyHKuma
CTaTUCTUKM TUNA KOJIMYECTBO MPOXOAMT MO BCEM areHTam Monyaauumn u
NoACYUTLIBAET TEX areHTOB, A1 KOTOPbIX BbINOMHAETCA 3a43aHHOE YC/I0BUE.

w (rarncrmka

Mrag: MPotential
Tum: @ Kon-so ) Cymma () Cpegpee (O Mun. ) Makc,
Yonoswe: item.inState(Consumer.Potentiallser)

4. BeeauTe jtem.inState(Consumer.PotentiallUser) B kauectse YCNOBUA GyHKUNN.

ftem - nokanbHaA nepemeHHas, MNPeAOCTaBAAOWAA AOCTYN K areHty,
NpoBepseMOMY B [AaHHbIA MOMEHT B Mpouecce WTepupoBaHMA Mo
nonynaumm.

dyHKUMA inState() nposepseT, ABAAETCA M ANA 3TOrO areHTa aKTUBHbIM
YKa3aHHOe COCTOAHME AMarpaMmmbl COCTOAHMMA.

PotentialUser — uma coctosiHuA. MOCKONbKY OHO MMEET CMbICA 418 areHTa
onpeneneHHOro TMna, Mbl 406aBAAEM K UMEHU NpedUKC COOTBETCTBYIOLLETO
Tvna areHta - Consumer.
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56 Anylogic 8 3a Tpu gHn

[ Caoiictea 2 M ¥ = 0

0! consumers - Consumer

w Cratmcrmka *
ras: MPotential
Tum: @ Kon-so () Cymma O Cpegree (0 Mun, () Makc,
Yonoewe: item.inState{Consumer.PotentialUser)
ras: MUser
Turn: @ Kon-so ) Cymma () Cpegree () Mun. ) Makc,
Yeonoeme: item.inState(Consumer.User)

BEEn

5. 3agaiite BTOPYO QYHKLMIO CTaTUCTMKM ANa noacdeTta notpebuteneit npoaykra.

Hasosute ee NUser. MycTb OHa CYMTaeT KOJMYECTBO areHTOB, AJ/1A KOTOPbIX
BbiNosiHsAeTcA YcnoBue item.inState(Consumer.User). Bbl moxeTe co34aTb

KOMuto paHee co3faHHOM GYHKLMKM cOopa CTAaTUCTUKM, LLLESIKHYB NO KHOMKe
Ay6naupoatb 1 usmeHns msa 1 YcnoBue co3gaHHOM GyHKLAUN.

6. Ha gnarpamme Main, nepemectute BnpasBo OGUrypy npeseHTaumMu nonyasaumuu
areHToB CONSUMErS.

| &3l Main 23 |

o)

€9 consumers [..] i
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Tenepb pasaiiTe [o6aBum rpaduK 41A BU3yasbHOTO OTOOPAXKEHUA CTATUCTUKM,
cobupaemoit 3a4aHHbIMU TONIBKO YTO GYHKUMAMM, U NoHabogaem 3a AMHAMUKOM
BHEAPEHMA HOBOMO NPOAYKTA HA PbIHOK.

7. Otkpoite nanuTpy CratucTuka e nepetawmte 31emeHT BpemeHHas

AnarpaMmma € HaKorJieHMem & M3 MmanuTpbl Ha gmarpammy Main, 4Tobbl
co3fatb rpaduK, KoTopbii ByaeT oTobpaxkaTb AMHAMWKY WM3MEHEHWI 4ucna
NoTeHUMaNnbHbIX NoTpebuTenei M BnagenbleB NpPoayKTa. YBenuubTe pasmep
BPEMEHHOM AMarpammbl C HAKOMIEHUEM, KaK MOKA3aHO Ha PUCYHKE HUXKe:

&) Main 2

6 consumers [..] '

1
]

B0 [Dataset Title

]
Lt
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Luazpammel

C nomoupto AuvarpamMmm Bbl MOXeTe BU3YannsnmposaTb AaHHble, NONYyYeHHble B

pesynbTaTe nporoHa mogenun. Bce gmarpammbl HaxogATcA B Nanutpe CraTtucTuka,

pasaen Amarpammebl. HUXKe Mbl KPaTKO PAaCCMOTPUM KaXKayto U3 HUX.

1a0
a0
Al
40
20 4

0-
-0 -

-40

B CA 90 mmTH: a0
MY 50 QK =30

CA: 90 (30,0%)
T 60 (20.0%)
M 40 (13,53%)
COt 20 (6. 7%:)

MY 50 {16,7%)
MNC: 40 (13,3%)

A 40 e COn 20
MC: 10 W 40

00 -

300 -

200 — R

100 -

m CA: 00 (29,0%)
T 60 (19,4%)

OO 20 (6.5%)
MY 50 (16.1%)
NC: 10 (3.2%)

= MA: 40 (12,9%)

WA 40 (12.9%

Cron6bukoBasa avarpamma

OTobpaxaet HECKOJIbKO
3/IEMEHTOB  [aHHbIX B  BUAE
ctonbuos, «PACTYLLUX» B
3aZl@aHHOM Hanpas/ieHWN.
Pasmepbl cTonbuos
NPOMOPLMOHA/bHBI  3HAYEHUAM
COOTBETCTBYHOLLMX 3/1eMeHTOoB
JaHHBIX.

Awvarpamma ¢ HaKomnJeHnem

MoKasblBaeT BK/AAZ HECKONbKUX
3/1eMeHTOB OaHHbIX B
CYMMUpYIOLWWIA pe3ynbTaT B BUAE
cTonbU0oB, PaCcNONOXKEHHbIX ApPYr
Hag Aapyrom. BbicoTa Kaxgoro
cTonbua NPoMNopLUNOHasbHa
3HaYeHuto COOTBETCTBYHOLLETO

3/1eMeHTa AaHHbIX.

KpyroBas gnarpamma

OtobpakaeT BKNag HECKOJ/IbKUX
3/1IeMEHTOB [JaHHbIX B 06Lyto
COCTaB/ALWYI0 B BUAE CEKTOPOB

Kpyra. Oyru CEKTOpoB
NPOMNOPLMOHabHbI  3HAYEHUAM
COOTBETCTBYHOLLMX 3/1eMeHTOoB

AaHHbIX.
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Fpadpumk

O6bl4HO
¢dasosoi
OTtobparkaeT

BbINO/IHAET ponb

Anarpammbl.
3aBMCUMMOCTL Y-
Habopa

AaHHbIX OT COOTBETCTBYHOLWUNX UM

KOMMOHEHT  3HAYEHWN

X-KOMMOHEHT. Kaxpomy
n3MmepeHuto Habopa AaHHbIX Ha
rpaduKe COOTBETCTBYET TOYKA C
KOOpAnHaTaMu <x,y>.

BpemeHHo1 rpadpuk

OTobparkaeT AMHAMUKY

U3MEHEHUs (BpPeMEeHHOM TpeHa)
O4HOMO UM HEeCKONbKMX Habopos
[JaHHbIX B TeyeHue nocnegHux N
eAMHUL, MOJENbHOro BpPeMeHMU

(3apaHHoro 8pemMeHH020
duanasoHa).

BpemeHHasn Anarpamma c
HaKorJieHuem

OtobpaskaeT B BMae
pacnonaratowmxca  Apyr  Hapg,
apyrom  obnacteit NCTOPUIO
BK/Mafla HeCcKo/MbKMx  Habopos

[AHHbIX B 06OLLYIO COCTABAAOLLYHO
B TeyeHue 3aZl@aHHOrO

BPEMEHHOro AuanasoHa.
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dl Time in syskem

a0

al 1

40

20

4 - - - L ——a___

_— 1 __

a0

g2 Influenza spread (Maonte Carlo)

@

100

BpemeHHas uBeTOoBas
Avarpamma

OtobpakaeT ANHAMURY
M3MEHeHMA [JaHHbIX B BUAe

CTON6LOB, Kakabli M3 KOTOPbIX

CoCTaBnAaeTca n3 MONOCOK

pasnu4yHoro userta (UBET 3aBMCUT

OT TOro, Kakoe W3 33a[aHHbIX
ycnosuin  gna  otobparkaemoro
OaHHbIM cronbuom Habopa
JaHHbIX  BEPHO B TEKyWMi
MOMEHT).

Mncrorpamma

OTobpaxaer CTaTUCTUKY,

cobpaHHyto anemeHTOM [laHHble
rucrorpammbl. BbicoTa Kaxgoro

NPAMOYrosbHUKA nponop-
LMOHaAbHA UYMCAY  3/1eMEeHTOB
BbIBOPKY, nonasLwmnx B

COOTBETCTBYIOWMA WHTEPBAN NoO
ocu X.

Microrpamma 2D

OTobpaxkaeT CTaTUCTUKY,

cobpaHHyto anemeHTOM [laHHble

ABYMepHoOW rMcTorpamMmbi.
lMcTorpamma oTobpakaeTtcs B
BUAE  3aKPALIEeHHbIX  PasHbIM
LBETOM NPAMOYroNbHUKOB

(Ayeek), oTpakalowmx 3HayeHue
NAOTHOCTM BEPOATHOCTU B
(X,Y),

WUAK BNoXKeHuh ("KoHeepToB").

COOTBETCTBYIOLLEN TOYKe
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YKaxuTe, Kakue gaHHble byaeTr otobparkaTb rpadumk. Mbl BOCnosibayemcss Temu
cambiMmn PyHKUmMammn ctatuctukm NUser n NPotential, koTopble Mbl co34ann paHee
L5 NoNyNALMU CONSUMES.

8. B cekummn [laHHble CBOMNCTB BPEMEHHOMN AMarpaMmbl C HaKOMIEHMEM, U3MEHUTE
CBOWCTBA 3/1eMeHTa AaHHbIX c/ieayowmm obpasom:

3aronoBok: Users—3aroNoBoK 31eMeHTa AaHHbIX.
Leert: yellowGreen
3HaueHwue: consumers.NUser()

34ecb consumers - 3To UMA Hawen nonynsumu areHTos, a NUser() - ato
dYHKUMA cbopa CTaTUCTUKK, KOTOPYHO Mbl 3343/11 paHee.

[ Ceoiictea 23 " - = 08
M: chart - BpeMeHHas guarpaMMa ¢ HaKoNeHNeEM
A
Wras: chart [ VcknrounTe
OToBpa#asTca Ha BEPXHEM YPOBHE
 JlaHHme
@ 3navenne () HabBop ganHen 3aronosok:  Users
SHAYEHNE [ consumers.NUser()
Uger: || vellowGreen | = 57

9. [o6asbTe elwe OAMH 3NEMEHT AaHHbIX, LESKHYB MO KHOMKe @ Do6aButhb.
3aganTe gnAa 3TOro aNeMeHTa c/eayloLine cBoicTBa:

3aronosok: Potential users
Lser: /avender

3HaueHwue: consumers.NPotential()

@ 3nauenwe () HabBop gaHHenx 3aronoeok:  Potential users

IHAYEHWE: consumers.NPotential()

LigeT: lavender | = 57
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Moobop epemeHHO20 macuwmaba epaguka

[varpammbl, MCMonb3yemble ANA OTOBPaKeHWA AUHAMUKU M3MEHEHUR
3HAYEHUI BO BPEMEHU (BpPEMEHHOW rpaduK, BPeMeHHas Auarpamma c
HaKoMAeHMeMm, BpemeHHas LUBeToBas Amarpamma), MO3BOAIAOT Bam
HacTpauBaTb BPEMEHHOM AManasoH - MHTEPBaN BPemMeHW, ANA KOTOpOoro
Amnarpamma otobparkaeT 3HaYeHus.

Ecavm B npouecce BbINOJHEHMA MOAENN Bbl YBUAMTE, 4YTO Bal rpaduk
HanoOMMHAeT MNPUBEAEHHbIM HA PUCYHKE HWUXKe, TO Bam OyAeT HyXKHO
YBEAUUYUTb KOJIMYECTBO 3HAYEHWUM, OoTobparkaembix Ha rpaduke MM xe
YMEHbLUTL BPEMEHHOM MHTEPBan rpaduKa.

100 3HaYeHMin: He XxBaTaeT Ha Becb AMana3oH

5,000 <oooooos >
4,000 - =--L--
1
1
3,000 1 - ---- - - A -
1
2,000 1 - - - - - - - RS, ==
|
1,000 - -- - - - - N r--
|
0 : ;
D >

BpemeHHoOM aAnanasoH: 1 roa (365 3HauyeHui)

Tak Kak Mbl XOTUM BWAETb AaHHble CPasy 3a UeAblil rod, HaM HYKHO WU3MEHUTb
cBoWcTBa rpadumka.

10. Nepeignte B pasgen cBoicTB Macwrtab u 3agaiTe BpemeHHOW AuanasoH,
paBHbI 1 rogy.

 Macwrab
Bpemennoii ananazon: 1 rodkl -
BepTukaneHas wkana: () Asto @ CQukcwposanneid () 100%
a illsH SPE8

11. Tenepb 3apaliTe AManasoH 3Ha4YeHU ans ocu Y rpadmka. Tak Kak Haw rpaduk
6yfeT MOKasbiBaTb CTAaTUCTUKY AAA NONYAAUUMM CONSUMErS, a notpebutenen B
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Hawei mogenu 5000, yctaHoBUTE PUKCMpPOBaHHbIA TUN BepTukanbHOW wWKanbl
n BBegute 50008 none [o.

* Macwrab
BpemenHoil gnanazon: 1 rogel -
BeprukaneHan weana: [ () Asto @ Tmkcwposadueii () 100%
] Lo SE6

12. Tenepb, Korga Mbl 3aJann BPEMEHHOW AuanasoH, /AaBaiTe M3MEHUM
MaKCMMa/IbHOE KOJIMYECTBO 3HaYeHWM JaHHbIX, OTobpa)Kaemblx Ha rpaduke.
MNepenauTe B cekumio O6HOBNEHME AaHHbIX U BBeauTe 365 B none OTobpaxkarb
AO... NOC/NeAHUX 3HaueHWi. TaK KaK Mbl gobasnsem No OAHOMY 3HAYEHUIO
KaXabli AeHb, TO 3TO WAeanbHO NOAXOAUT ANA BPEMEHHOro AuanasoHa
O/UTENBbHOCTBIO B OAMH rog,

 DOHOBNEHWE JAaHHbIX

(@ COBHOBNATE A3HHBLIE BETOMATHHECKN

(7) He 0BHOBNATE AaHHBIE ABTOMATHY ECKK

@ WMcnonezoeate mogeneHoe Bpema () Mcnone3oeate KaneH apHeIe JaTel
Bpema nepecro oBHosneHuA: @
09.12.2014 8:00:00
Mepuog 1
OtoBpaxate 4o 365 MOCAEAHWY 3HAYEHWIA (TO)

13. Mepenante B cekuuio CBOWCTB rpaduka BHewHuii Bug n BbibepuTe onumio
MopenbHasa parta (Tonbko pgata) M3 cnucka ®opmar BpemeHHOW ocu. Mol
mMeHssiem ¢opmMaT METOK MO BpPeEMEeHHOW ocu rpaduka - Tenepb OHM byayT
oTobpaxkaTb TO/NbKO AaTy, HO 6e3 BpemeHu, TeM CaMblM METKM CTaHyT bonee
KOMMAKTHbIMW, U BHELIHUIA BUZ rPaduKa yayULLMTCS.
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w BrHewHwA By,

MeTku no ocn X: CHuzy W

Metkn no ocn Y: Cnega W

Dopmat BpEMEHHDA oo | 11.05.2017 - MogeneHan gata (Toneko gata) w |

14. 3anyctuTte mogens v noHabaoganTe 3a MOAENNPYEMbIM MPOLLECCOM C NMOMOLLBHO
[06aBneHHON HaMK guarpammbl.

A Market : Simulation - Anylogic Professional - m] %

02.03.19

@ users Potential users
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da3a 4. JobasneHue apPeKTa pekomeHaaLUM

Tenepb Mbl npomogenvpyem 3¢deKT, KOTopblli OKasblBAOT Ha NOTEHUMANbHbIX
noTpebuTenei NONOKMTE/IbHbIE OT3bIBbI O NPOAYKTE €ro BAage/bLes.

B Halwei MoAenn KaKAblii yenoBeK B TeyeHWe AHA byaer B cpeaHem
061LaThCA C OAHNUM CBOMM 3HAaKOMbIM.

Bo Bpemsa 06LLeHNA Apyr C APYrOM BageNbLbl MPOAYKTa MOTYT MOBAUATL Ha
noTeHLManbHbIX NoTpebutenein. Mbl 3a4a4Mm BEPOATHOCTL NpuobpeTeHun
NpoAyKTa NMoTeHuManbHbiM NoTpebutenem nog Bo3AenCTBMEM OOLLEHUA C
nomoubto napameTpa AdoptionFraction = 0.01.

Ona Hayana pobaBum pgBa  HOBbIX napameTpa: ContactRate (onpepenset
WHTEHCUBHOCTb KOHTaKTOB) W AdoptionfFraction (BepoATHOCTb npuobpeTeHua
NpoAyKTa B pe3ynbTaTe 0bLLeHMA C N0/b30BaTe/IeM 3TOro NPOAYKTa).

1. OTKpoiiTe gmarpammy Tuna areHta Consumer, caenas ABOWHOMN LWENYOK no
anemeHty Consumer s naHenu MNMpoekTbl.

2. [lobasbTe napametp, KOTOpbIA ByaeT 3a4aBaTb CPpeaHEE KOIMYECTBO KOHTAKTOB
notpebutena c ApyrMmu NOAbMU B TeuyeHWe [AHA. [epeTawumTte snemeHT

Mapametp & w3 nannTpbl AreHT & a Avarpammy arenta Consumer.
3. Hasoswute napametp ContactRate.

4. B paHHOI Moaenu cpefHAA MHTEHCMBHOCTb KOHTAKTOB PaBHa O4HOMY KOHTAKTy B
AeHb. NepeianTe B CBOICTBA 3TOr0 NapameTpa 4 seeauTe 1 B nosie 3HaueHmne no
yMoOnuYaHuio.

5. [ob6asbTe elwe oanH napameTp, AdoptionFraction, KoTopblit 3a4aeT BEPOATHOCTb
npuobpeteHMa nNpoAyKTa B pe3ynbTaTe OOLWEHWA C MNo/sib3oBaTeNem 3TOoro

NpoAyKTa. B cBolicTBax AaHHOro NapameTpa 3a4aliTe 3HaueHne Mo yMOJIYaHUIO:
0.01.

[Ounarpamma Tvna areHta ConsumerTenepb BbIFAANT TaK:
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&l Main 3] Consumer 2

!

@ AdEffectiveness T statechart
@ ContactRate [ PotentiallSer

@AduptinnFractinn [ Ad

Tenepb npomogennpyem obLieHNe areHToB mexay coboll — Te camble pPa3roBopbl O

npoAayKTe, NobyxaatwLme noaen K ero npuobpeTeHuto.

B3aumoodelicmsue aeceHmMos

BsanmogpgelictBme areHToB B AnylLogic yalle Bcero peannsyerca c NOMOLLbIO nepedayu
coobuweHuli. AreHT MOKeT NoCblNaTb COODLEHNA KaKOMY-TO ONpeaeneHHOMY areHTy
unu rpynne areHToB. CoobuweHne MoXKeT NpeacTasnaTb coboi CTPOKY TEKCTa, YNCNO,
M Boobuwe nwbon 06bEKT Java, CO cBOel CTPYKTYPOW AaHHbLIX U MHOXKECTBOM
napameTpoB.

ﬂ,llﬂ OTNpaBKU COO6LLI,EHMF| BbI3bIBAlOTCA cCneuunanbHble d)YHKLI,MVI areHTa (CaMble
nonynAapHblie N3 HUX NpmueeaeHbl HVI)Ke)Z

sendToAll( msg ) — areHT oTnpaBasieT cooblieHue MSg BCeM APYrnm
areHTam cBoen nonynauum.

sendToRandom( msg ) — areHT oTnpaBnseTr cooblweHue msg oaHOMY
CNy4yaliHO BbIOPAHHOMY areHTy M3 CBOEM Nonyasaumu.

send( msg, agent ) — areHT oTnpaBAfeT coobuweHne mMSsg yKasaHHOMY
areHTy agent (Bbl nepefaeTe CCbINKY Ha areHTa-nony4atens ¢ MOMOLLbHO
BTOPOro aprymeHTa pyHKLMM)
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B Hawel moaenu coobuieHns 6yayT NOCbIIaTb TONbKO T€ areHTbl, KOTOPble HaxoaATCcA
B coctosiHmu User. Jlydywmnm cnocobom 3agatb AeWCTBUE, KOTOPOE areHT BbIMOJHSAET,
He BbIXOZA U3 TEKYLLEro COCTOAHUSA, ABNAeTcA AobaBneHne sBHympeHHe20 nepexood.

6. OTKpolTe amarpammy areHta Consumern usmeHuTe pasmep coctosHus User (cm.
PUCYHOK HUXKe), uToBbl B HETO MOMECTU/ICA BHYTPEHHUI nepexod, KOTOpbIi Mbl
ceityac gobasum.

7. HapucyiiTe nepexog, BHYTPU COCTOAHUA USEr, KaK MOKa3aHO Ha PUCYHKE HUKe.
Ona storo nepetawmte 3snemeHT [lepexopn gl. 13 nanutpbl [Auarpamma

COCTOAHUA I.'li' BHYTPb COCTOAHMA, 4TOBbl Haya/sbHAA TOYKA Nepexona
PacnooXKMUAACh Ha MPAHULLE COCTOAHMA. 3aTeM MOMECTUTE Ha FPaHULLY COCTOAHMA
M KOHEYHYI TOYKY 3TOro nepexona. Ytobbl fob6asuTb U3rnb durypbl nepexosa,
cAenanTe no nepexoay ABOMHOM WENYOK MbILLbIO.

" ctatechart

( PotentialUser

é BHyTpeHHME U BHellHMe nepexoabl OTINYAIOTCA NO CBOe /I0rMKe, NO3TOMY
yb6eauTech, UTO 3TOT NEepexonq, 1IeXKUT NONHOCTbIO 6HYMPU COCTOAHUA.

BHympeHHue repexoobl

BHYTpeHHM nepexon pacrnosiaraetca BHYTpM cocToaHua. Obe KpalHue
TOYKM TAKOro Nepexona HaXxo4ATCA Ha FPaHNULLE COCTOAHUA.

TaK KaK BHYTPEHHUI nepexos He BbIXOAMT 3@ FPaHMLLbl COCTOAHMA, TO OH He
BbIBOAUT AMarpamMmy M3 3TOro coctosiHuA. lMpu cpabaTtbiBaHUM TaKoro
nepexoAa He BbINOAHAOTCA HU aelicteue Mpu Bxope, HU aeicteue MMpu
BbIX0OAe 3TOro COCTOAHMUA.
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8. M3ameHuTe cBoilcTBa nepexoga. JTOT nepexos byaer npoucxoautb C 3agaHHOMN
MHTEHCUBHOCTbIO, PABHOM 3HayeHUlo napameTpa ContactRate (4Tobbl He
neyataTb UMA NapameTpa NOSHOCTbIO, UCMO/Ib3YTE MAcTep NOACTAHOBKMU KOAa).
Hasosute nepexon Contact v BkntoumTe oTobparkeHne UMeHM 3TOro Nepexoaa B
rpapuyeckom pegaktope.

] Ceoiictea 3 F ¥ = O

4 Contact - Mepexog,

[Aram; Contact

Oropaxats umn  [CI4 cKnoYNTE

MpownceoguT: C 3303HHOA WHTEHCWBHOCTRHD ~
IHTEHCMEBHOCTE: ContactRate B JEHE -
JeficTene: sendToRandom( "Buy™ );

Jon. ycnoene

9. YKaxute [leiicTBMe, KOTOpPOE [O/KHO BbINOJHATLCA Npu  cpabaTbiBaHUK
nepexoga: sendToRandom("Buy");

Mbl co34anu UMKAMYECKMI nepexon B coctosHuu User. Kaxaplit pas, Korga
cpabatbiBaeT 3TOT nepexos, Bbi3biBaemaa ¢yHKuma sendToRandom("Buy");
MoaenupyetT OTNPaBKy 3TUM noTpebuTtenem coobueHua “Buy” cnyyaitHo
BblOpaHHOMY areHTy. Ecnu areHT, KOTOpbIA Mo/sy4yaeT coobuieHne, nasBaseTtcA
noTeHUMaNbHbIM NoTpebuTenem (To ecTb HaxoauTca B cocToaHuu PotentiallUser), To
TEKYLWMM COCTOAHMEM areHTa-noJsiyyatensa CTaHeT cocTosaHue USer (cornacHo eue
OfHOMY Nepexoay, KOTopbI Mbl HapUcyem cenyac).

10. Hapucyitte ewe oanH nepexod n3 coctoaHus Potentiallser B coctoanne User un
Ha3oBuTe ero WOM. 3ToT nepexog 6yaeT moAenvMpoBaTb MOKYMKY MPOAYKTa B
pe3ynbTaTe peKoMeHAaUn 4pyrux N0 aen.
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T statechart
[ Potentialllser

WOM [ Ad

11. UsmeHunTe cBOICTBa Nepexoaa:
B cnucke Mpoucxoaut Bbibepute Mpu nonyueHnn coobuieHuns.

B cBoiicTBe OcylecTBAATL Nepexop, Bblbepute Mpu noayueHnn 3agaHHOro

coobueHuns.
B none CoobuieHune HUxKe BBeaute coobuweHne "Buy”

TakK Kak Mbl MOHMMAEM, YTO HEe KaXKAbli KOHTaKT MPMBOAMUT K HOBbIM
NpoZa)kam, TO Mbl OrpaHMYMM LOMO YCMELWHbIX KOHTAaKTOB C MOMOLLbIO
napameTtpa AdoptionfFraction. 3apante cnegylouwee [fon. ycnoeBue
nepexoga: randomTrue (AdoptionFraction)
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[ Ceoiictea &2 = ~= 0

% WOM - Mepexog

rag: WOM

Otobpaxats ma [ |WcknioqmTe:

MpowcxoguT: Mpwu nonyyennn cooBlieduna -
Tun cooBLeHmna: Object -
OcylEecTEAATE NEQEXDA; @] BesycnosHo

@ Mpw nonyyeHUw 338aHHOMO CcooBLLEHKA:

L | Ecnw BEINOAHAETCA yonoeWe

Mpw noayyennn cooblieHns "Buy”
JeficTene
Jdeon. yonoene randomTruefAdoptionFraction)

LononHumernbHsble yciosuA nepexodoe

Mpn nepexoge B NPOCTOE COCTOAHWE WHULMMPYIOTCA BCE MUCXoaAlme
nepexofbl 3TOrO COCTOSHMA, M AMarpamma COCTOAHWIA HauMHaeT XKA4aTb,
KOr4a OAMH U3 HUX NPOU30MNAET.

Mpn npoucxoxkaeHUn cobbiTws, Bepywero K cpabaTbiBaHUIO Nepexoaa,
TaKKe OLEeHMBAETCA AOMNONHUTENbHOE YyCloBMe 3Toro nepexoga. Ecam ato
yCNoBMe BbINOIHAETCSA, TO TOrAa nepexos cpabaTbiBaer.

WUTak, celiyac B Hawel mogenu areHT-notpebuten oTcblnaeT coobuweHua
ApyrMm  areHtam.  Ecam areHT-nosiyyatenb  ABASETCA  MOTEHUMANbHbIM
notpebutenem (To ectb, HaxoauTca B cocTtoAHuu PotentialUser), To0 37O
coobLieHMe BbI3OBET NEPEXos YNpaB/ieHUa ero guarpammsl B cocTosHue User.
Ecan gnarpamma cOCTOAHMIA areHTa-nosiydaTensa y»Ke HaxoAMTCA B COCTOAHWUM
User, To coobuieHne byaeT npocTo NPOUrHOPMPOBAHO.
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12. Nepeiigute B naHenb MpoekTbl. Ecau Bbl BUAWTE 3BE3A0UKY Y UMEHU MOAENM,
3HAuuT, B Balel MOLENM eCTb HecOoXpaHeHHble W3MeHeHus. LLenkHute no

L]
KHONKe naHenun ynpasaeHUA Coxpanrb, YTObbI COXPaHUTb UBMEHEHMUA.

-~

Anylogic me?ag{.' al
= 12
®ain  [MNpaeka Pucoeanme Mogene

B-ESHEYD| B X
¥ Nanwpa) = O

« [2) Mrker

&9 Consumer

LoEp Main
&9 Simulation: Main

13. 3anyctute mogens.

HacblleHne pbiHKa Tenepb 6yaeT npoucxoauTb bGbicTpee, a rpaduk MoOKaxer
U3BECTHYIO S-06pa3Hyto KPMBYHO BbIXOAA HOBOMO MPOAYKTA HA PbIHOK.

A Market : Simulation - AnyLogic Professional

Qyconsumers
‘Consumer [5000]

0
140818 221118 02.03.19 10.08.10

@ users Potential users
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da3a 5. YueT noBTOPHDLIX NPOAAXK NPOAYKTa

JonycTum, 4To y paccmaTpuMBaemoro Hamm NPOAYKTa OrpaHUYEHHbIM CPOK FOAHOCTM
(nnun cpok aKkcnayaTaumm), paBHbIN WECTU MmecaALam.

Korga notpebutenb 60/blue He CMOXKET N0b30BaTbCA NPOAYKTOM, eMy NoHagobuTcs
3aMeHa npoayKkta. Mbl cMOAEenMpyem MOBTOPHbIE MOKYMKM, MPEAno/ioKMB, YTO Mo
MCTEYEeHUM  CPOKAa  FOAHOCTM  ToBapa  noTpebuTenM  BHOBb  CTAHOBATCA
NOTEHLMANbHbIMK NOTpebuTenammn (To ecTb, areHTbl NepexogsaT u3 coctoaHua User
obpatHo B cocTosiHue PotentiallUser).

1. Ortkpoitte pguarpammy areHTa Consumer v pobasBbTe Ha Hee napamerp

DiscardTime.
3] Consumer 3 = O || Ceoiicrsa &2 o4 - = 0
'* “ || & DiscardTime - Mapamerp
(W AdEffectiveness Wras: DiscardTirne

OtoBpaxate Mma [ MeknroumTe
@ ContactRate —

BuanmocTs: _@ aa
Tun: Bpema -
@AduptiunFractiun
EanHuua uIMepeHna: MECALE -
DiscardTime 3HaYEHNE NO YMONYAHHHD: &

2. DToT mapameTp 3a4aeT CPOK CAyxbbl Hawero npoaykta. Boibepute Bpems B
Kauectee Tuna napameTpa, 3aTem Bblbepute Mecaubl B crnvcke EauHuua

nsmepeHua n seegute 6 B none 3HaueHue no yMoJ/l4aHUiO.

3. Hapwucyiite nepexos n3 coctoaHua User B coctoanue PotentialUser, utobbi
NPOMOAENNPOBATL UCTEYEHME CPOKa CAy»Kbbl ToBapa. Mbl XOTMM HapuCoBaTb
nepexog, CNoXHoON GOpMbl, KaK Ha PUCYHKe HUKe. 1A 3Toro caenante ABONHOM
WENYOK MbIWK MO INEeMEHTY Q Mepexoa B nanutpe AmnarpaMmma COCTOAHUNA
(3HaYOK 3NEMeHTa MpW 3TOM CMeHuTCA Ha €). YToBbl HauaTb pUCOBaHUE,
WEeNKHUTE NO COCTOAHMUIO USer, nocne Yero LWesKHUTE Mo XOJCTy AMarpaMmmbl B
Tex ToyKax, rae Bbl XOTUTE MOMECTUTb TOYKM M3rMba nepexopa. 3asBeplunte
pucoBaHWe, caenas LABOMHOM LIENYOK MbIWKW MO KOHEYHOMY COCTOSIHUIO
nepexoga PotentialUser.
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@l Main | &) Consumer 22| = O || Cooiictea 2 ¢~ 0

Tstatechart & Discard - Mepexog,

ras: Discard

Potentiallser
@ Otobpaxkate uma || MekniouuTe
Wom T [ Ad MpouckoauT: Mo TaiimayTy -

DDiscard
TaiimayT: DiscardTime | | mecayp -

leicTene:

Jon, yenoene:

4. HasosuTe nepexos Discard, nyctb OH cpabaTbiBaeT Mo TaimayTy, paBHOMY
3HayeHWto napametpa DiscardTime. B cnucke cnpasBa OT 3HauyeHus, BblbepuTe

Mecsaubl.

é Anylogic BblaenseT KpacHbIM LBETOM MNepexoAbl, He COeAUHEHHble C
coctosHnem (Kak Ha pucyHKe cnesa). MOCKONbKY BU3yasbHO 06e TOUKM Y
nepexoja MOFYT Kas3aTbCA COEAUMHEHHbIMM C  COOTBETCTBYHOLLMMMU
COCTOAHUAMM, BOCMOAb3yemca OONONHUTENbHbIM MHCTPYMEHTOM
AWarHoCcTUKKU. YTo6bl NOHATL, rA4e MMeHHO AonyweHa owubKa, Bblgenute
Tako nepexos. TOUKM KOPPEKTHOro coeguHeHua OyayT BblaeneHbl
3eneHbim uBetom. Ecnum Anylogic He nopgcBeuMBaeT 3e/neHbIM TOYKY
coeguHEeHUA nepexofa M COCTOAHMA, BaM HY)XXHO BPYUYHYIO NOABUHYTb 3Ty
TOYKY Ha rPaHULLY COCTOAHUA, U TEM CaMbiM UCNPABUTb OLUMBKY.

" statechart “® statechart

[’ PotentialUser |

WOM = [ Ad
Llser T
Contact

[
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Y
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UcnpaeneHue oneyamok

MHorga npu KoMnuAaauMM MOZLEeNu MnoKasbiBaeTcA coobuieHne o Tom, 4to bbiia
obHapyKeHa oLWKnbKa - He yAaeTcs pacno3HaTb TO AU MHOE UMSA:

[Z. Ownekn 52 .L }:‘év:'ﬁ
OwmwBor: 1

Onucanne MecTononoxeHne

| @ Discardtime cannot be resolved to a variable Market/Consumer/Discard - MNepexog

Yawe Bcero Takas owmnbKa Bbi3BaHa Tem $aKTom, YTo Anylogic yuMTbIBAeT peructp
KJ1aBMaTypbl B UMEHax 3n1eMeHTOB. B faHHOM cnyyae owmnbKa 3ak/104aeTca B TOM, YTO
6yKBa £, C KOTOPOI HAaUYMHAEeTCA CN0BO B UMeHW napameTtpa DiscardTime, usHayanbHO
B UMEHW MapameTpa - 3arfaBHadA, a NONb30BaTe b CCbINAETCA HA 3TO UMA, UCMOb3yA
nponucHyo 6ykBy £ W NO3TOMYy MMEHa He COBMAZAT, U MNPOUCXOAWUT OLMbKa
KOMNUAALMKU moaenu.

Y106bl MCNpaBuUTb OWMOKY, ABaXKAbl LWE/SIKHUTE MO CTPOKE 3TOM OWWOKKM B nMaHenu
Ownbkn. Ecrn ownbka rpadpudyeckan, To Anylogic noacsBeTUT Bbi3BaBLUMIA OLINGKY
anemeHT B rpaduyeckom pegaktope. Eciv ownbka gonywieHa Npu 3a4aHUKN 3HAYEHUs
KaKoro-To CBOMCTBa 3NnemeHTa, To AnylLogic OTKpoeT cBOWMCTBA 3TOro0 3NemMeHTa U
BbIAE/NT NpeanosiaraemMmoe MecTo OLNBKMU.

WUTaK, Mbl y4iin B MOAENU OrpaHUYeHWe Cpoka cay:Kbbl ToBapa, npuBogsllee K
NOBTOPHbLIM MOKYMNKamMm ToBapa noTpebutenamm.

5. 3aI'IYCTVITe moaenb. Bbl mo)KeTe 3ameTUTb U3MEHEHWEe AUHAMMUKMK npogax
nPoAYyKTa: No npowecTtsnun onpenesieHHOro spemeHn pPocCT HacblWeHNA PblHKa
CMEHUTCA NOKaJ/ibHbIM CNaaoM.
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> B @ C KN G @ A napa [ L
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da3a 6. Yuet BpemeHU J0CTaBKU NPOAYKTA

B Hawel Tekywen moaenun npeanonaraeTca, YTo NPOAYKT BCerga ecTb B HaNUMK, U
nosTomy nepexom M3 coctosHusa PotentialUser B coctoaHue User npoucxoaut
MOMEHTaNbHO. Tenepb Mbl YCOBEPLLEHCTBYEM MOAeNb, A06aBuB y noTpebutens ewse
OfHO cocTofiHMe, KoTopoe OyaeT COOTBETCTBOBATb BPEMEHM, MPOXoAAllemy C
MOMEHTa NPUHATUA peLlleHna O MOKYMNKe NpoAyKTa A0 MOMEHTa NoAB/AeHUA ToBapa B
npoja<e n A0CTaBKKM ero nokynaTento.

1. MoarotoBbTe MECTO AN HOBOFO COCTOAHMUA MeXAY cocTosaHuamu Potentiallser w
User, nepeTtaluns coctoaHune User BHU3.

" statechart

( Potentialllser Jh

WOM [ Ad

Discard

2. OTcoeamHuTe cocTosHne User ot nepexonos.

Bbigenute nepexogbl WOM w Ad v nepemecTute MX KOHEYHble TOYKM Bbille,
3aTem oTcoeamHuTe nepexos Discard ot coctosHua PotentialUser. Bbl 3ameTuTe,
yTO Tenepb 3TU Nepexonbl 0TOOPaXKaATCA KPACHbIM LLBETOM.



Anylogic 8 3aTpu anua 77

I statechart

[ Potentialllser

WOomM [ Ad

Pt

Discard

User
Contact

L=

3. JobasbTe HoBOe CocrosHue O u3 nanutpbl [AmnarpamMma cocTosiHUM I.':b B
cepeavHy AMarpammbl COCTOAHUA noTpebutena u Hasoswute ero WantsToBuy
(«xoueT KynuTb»). MoTpebuTenn B STOM COCTOAHUM PELINAU KYNUTb NPOAYKT, HO
NPOAYKT MOKa eLle He npuobpenn.
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T statechart

[ Potentialllser

Discard

4. MoacoegnnHnte nepexoabl WOM, Ad, w Discard Kk cpegHemy COCTOAHMIO
WantsToBuy.

5. U3meHuTe ceoiicTBa coctosHua WantsToBuy:
LiseT 3anuBku: go/d
[OeiictBue npwm Bxoge: shapeBody.setFillColor(gold)

[ Ceoiictea 2 M~ =0

O WantsToBuy - CoctosiHue

nag: WantsToBuy

OToBpaxate MA [ MekarouwTe

LeeT 3anuekm: | gold | =

JefcTene npy Bxcae: shapeBody.setFillColor(gold);

JefcTene npw BbXogE
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6. [lobasbTe nepexond w3 coctosHua WantsToBuy B coctoanune User, 4tobbl
CMOAeNnpoBaTb AOCTAaBKY WM, COOTBETCTBEHHO, NMOKYMKy ToBapa. HasosuTe 3TOT
nepexon Purchase.

T statechart

[ Potentialllser

7. [aBaiiTe NnpeAnonoXKuUMm, YTO B CpeaHeM A0CTaBKa NPOoAYKTa 3aHMMaeT ABa AHA.
3TO 03HaAyYaeT, YTO Hall areHT nepenaer B cocToaHue USeryepes ABa AHA nocsie
MOMeHTa nepexoaa B coctoaHue WantsToBuy. Vicxoaa u3 aToro, 3afaite ans

nepexofa Purchase TaimayT 4 IMTENbHOCTbIO B 2 AHA:

[ 1 Ceoiictea &2 M ¥ = 8
% Purchase - MNepexopg

Mras: Purchase

OroBpaxate uma DM

MpowncxoguT: Mo Taiimayty -

TalirayT: 2 AHK
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8. Cosgaiite ewe oaHy ¢yHKUMIO cbopa CTAaTUCTMKKU, YTODbLI BECTU y4eT 3asaBOK Ha
npuobpeTteHne ToBapa. Bbiaenute nonynauuio consumers Ha avarpamme Main,
nepengute B ceKumto cBoncTB Cratuctuka M aobaBbTe HOBYIO YHKUMIO
CTaTUCTUKM C UMEHEM NWantToBuy n ycnosmem
item.inState(Consumer.WantsToBuy)

9. fNanee, Ha auarpamme Main, Bbigennte Haw rpaduk u gobaBbTe eule OAWH
3/1IeMEHT AaHHbIX g5 oTobpaxkeHus, co 3HaveHnem consumers.NWantToBuy/(),
3aronoskom Want to buy v ugetom go/d.

- [llaHHble
@ 3naueHne (O HaBop gaHHb Jarcnoceock:  Users
3HaYeHWE! consumers.NUser()
Ueer: || wellowGreen | -

(0) Habop aanHbix 3arcnoeck:  Potential users
3Ha4eHHE: consumers.NPotential()
Leer: | lavender | -
@ 3nauenne () HabBop gaHHb 3aronoeok  Want to buy
3HaueHnE: consumers . NWantToBuy ()
Leer: || geld | -

0n JoBaBnTe 3NEMEHT AaHHBIX

10. MepemecTTe HOBbLIA 3/1€MEHT AaHHbIX B CepeamHy Cnucka, 4tobbl BO Bpems
moaenupoBaHuA rpaduk oTobparkan Kateropum Ha rpaduke B cnegyowem
nopsagKe: BHU3Y - MOAb30BaTeNN, 3aTEM - Te, KTO XOYeT Npubpectu NpoayKT, u
BEPXHAA KaTeropua - NOTEHUMasbHble MNOTpebuTenn npoaykta. [asa 3Toro
BblAE/INTE CEKLUMNIO CBOMCTB anemeHTa Want to buy v 3aTem LWeNKHWUTE NO KHOMKe

BBer@ B NPaBOM YaCTN 3TOM CEKLMU CBOMUCTB.
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@ 3nauenne () HabBop gaHHb 3aronoeok  Want to buy

3HadeHne | consumers.NWantToBuy () @g
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11. 3anyctute mogens. /lloau, oxuaalolme A0CTaBKM ToBapa, byayT oTobpaskaTbea
Ha rpaduKe 1 Ha aHUMALLMK XKEeNTbIM LiBETOM.

a CONSUMErs
Consurnar [5000]

Oct 1, 2015 Jan 1, 2016 fpr 1, 2016 Jul1, 2016

m Users 0 Wank ko buy Patential users
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da3a 7. MogenupoBaHue 0TKA30B OT NOKYNKMK
ToBapa

Tenepb paBanTe ydyTem TOT aKT, YTO BpPems, KOTopoe noTpebutenn corniacHbl
NOTPATUTb HA OXMAAHWE AOCTaBKM TOBApPa, KOHEYHO. Ecn Bpema A0CTaBKM NpeBbICUT
npesenbHO JONYCTUMOE BPeMA OXMUAAHUA, NOTPebUTENIb OTKAKETCA OT MOKYMKMU.

[aBaiiTe HayHem c TOro, 4uto pobaBum Ha auarpammy Main pBa napameTpa,
334al0WMX MaKCMMalbHOe Bpems OO0CTaBKM ToBapa (25 AHEeW) M maKcumasbHoe
BPEMA OXKMAAHUA AOCTAaBKU (7 LHE) COOTBETCTBEHHO.

1. Otkpoiite auarpammy Main.
2. MepeaBuHbTE XOACT rpadUYECcKOro peaakTopa BMPaBo, 4YTOGbl Mbl  MOMM

PacnonoKWTb 3NEeMEHTbI 33 Npeaenamn BUANMOI 061acTM OKHa MOAENN.

é Yt0o6bl nepeABUHYTb XONCT rpadUUYECKOro peAaKTopa, HaXKMuTe nNpasylo
KHOMKY MbILIN B peaKTope U nepemeLl,aiTe Mblillb, He OTNYCKaA KHOMKY.

6 CuHAA NpAMOYrosibHaA pamKa Ha auarpamme Main ouepumBaeT rpaHULbl

OKHa mogenu. Mpu 3anycke mogenu Bbl yBUAUTE Te 3/IeMEHTbl, KOTopble
PacnonoXXeHbl BHYTPU 3TOW PaMKu.

&) Main 22 | &) Consumer

(& MaxWaitingTime €9 consumers [..]

@ MaxDeliveryTime 5,000

4,000

L e Tal=]

3. Cospaiite asa napametpa. Napametrp MaxWaitingTime 3apaeT mMakcumanbHoe
BpemMs, B TeYeHMEe KOTOpOoro noTpebuTenb rotoB KAaTb AOCTaBKM MPOAyKTa (B
Hallem cay4yae - CEMb AHEN).
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O] Ceoiicrea 52

@ MaxWaitingTime - Mapametp

ran: Max\WaitingTime
Branmocts: @ pa

Tum: double -
3HAYEHWE MO YMONYAHWUHY, 7

4. Opyroin napametp, MaxDeliveryTime, 3afaeT MakCMMaNbHO BO3MOXHOE Bpems
[OCTaBKM ToBapa. [1OCKO/IbKY Mbl  AOJ/IKHbI  y4ecTb crneuuduky paboTbl

onpeaeneHHbIX OTeYeCTBEHHbIX CAYKO [0CTaBKWM, 3afafMm 3HavyeHue 3TOoro
napameTtpa paBHbIM 25 gHAM.

O] Ceoiictea 2

@ MaxDeliveryTime - Mapametp

ras: MaxDeliveryTime
BugMmocTe: @ pa

Twm; double -
3HaueHE NO YMOAYaHNH: 25

Taknum 06pasom, A0CTaBKa TOBapa MOMKET AUTbCA OT OAHOrO A0 25 AHel, B cpeaHem
»Ke [0CTaBKa 3aHMMaeT ABa AHA. [laBaiTe MU3MEHUM 3HaYeHne BpemeHU J0CTaBKu C

bUKCMpoOBaHHOTO Nepuoaa, PaBHOTO ABYM [HAM, HA CTOXAaCTUYECKOE BbIPAXKeHWe,
KOTOPOE UCMOJIb3YET BblleyKa3aHHbIM AMana3oH 3HAaYEeHWUNA.
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®dyHKyuu pacnpedeneHus seposmHocmell

B cneaytoweit tabnuue mMbl PacCCMOTPMM CaMble YacTO MCMoJib3yemble ¢GyHKUMU

pacnpegeneHva BepOATHOCTEN.

Anylogic, Bbl moXeTe HalTn B
Anylogic > ®yHkuumu Anylogic.

MoNHbIA CNMCOK QYHKUMA, NOAAEPHKUBAEMbIX
OOKyMeHTauuu, B pasgene lMpunoxxeHnue. Java B

PyHKUMA pacnpeseneHms
BEPOATHOCTEN

Onucanune

PasHomepHoe

mean

min max

uniform( min, max)

Mcnonb3yercs, Korga Bbl 3HAeTE MUHMMAJIbHOE M
MaKCMMasbHOe 3HayeHWa, HO He 3HaeTe,
ABNAIOTCA N O4HWN 3HAYEHUA B 3TOM MHTepBase
3HayeHUI Bonee YaCTOTHbIMKM, 4Yem  Apyrue.
MosTomy, BbIBMpasa f[aHHoe pacnpeaeneHue
BEPOATHOCTM, Bbl MPOCTO MoONaraeTte, 4To
BE/MYMHA MpPUHMMaeT nwboe 3HayeHue w3
3a[,aHHOr0 MHTEepPBasa C PaBHOMN BEPOATHOCTbLIO.

TpeyronbHoe

mean

[
min

—
od max

3 — e

triangular( min, mode, max )

Mcnonb3yetcas B TOM CcAyyae, Korga y Bac
HeALOCTaTOYHO  M3MepeHuli  Ana  NoCTPOeHUn
3MMNUPUYECKOro pacrnpegeneHus, HO Bbl 3Haere
MWHMMaNbHOE,  MaKCMManbHOe M Haubonee
YyacTo BCTpevaemoe (MoaanbHoe) 3HaUYeHue.

TpeyronbHoe pacnpezeneHue 06bI4HO
ncnonbsyercs ans 3agaHus BPEMEHM
06CAYKMBAHMA UM A/IMTEIbHOCTU ONepaumnu.

DKCMOHeHUunanbHoe

mean

'
1
'
'
'
'
1
:
1
]
]
1
'

exponential( lambda, min)

OnucbiBaeT BpemMa MeXay MPOUCXOXKAEHUEM
cobbiTiA  Kak [yaccoHOBCKMW npouecc, T.e.
LEenoYyky cobbITUI, NPOMCXOAsLWMUX He3aBUCUMO
Apyr oT pAapyra C MOCTOsAHHOM (B cpeaHem)
WMHTEHCUBHOCTbIO.

McnonbsyeTca ans onpeneneHns BpemeHmn
mexay npubbITUAMKU NOCeTUTeNen, 3BOHKOB,
3aKas30B, AeTanei B NpoLL.eccHo-
OPUEHTUPOBAHHbIX MOAENAX.
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HopmasnbHoe Xopowo onucbiBaeT AaHHble, rpynnupyowmecs

mean BOKpPYI U3BeCTHOro cpeaHero sHa4yeHuA.

Y7106bl OrpaHMUYUTL 3HaYeHUA (Hanpumep, oTcedb
oTpuuaTenbHble 3Ha4eHus), ncnonb3yinTe
HOpManbHOe pacnpeaeneHne ¢ orpaHUYeHUAMM
> WAn ppyroe pacnpegeneHve (NOrHopmasnbHoe,
Famma, beTta nnn Belibynna).

[
mean

normal( sigma, mean )

[uckpeTHoe paBHoMepHoe | Mcnosb3yeTca Ana MOLEAMPOBAHUA KOHEYHOro
yncna pesynbTaToB, MNPOUCXOAALLMX C PaBHOM
BEPOATHOCTHIO.

B MHTepBa/sl BO3MOXHbIX 3HaY€HMWI BKIOYAIOTCA U
MWHUMANbHOE, W MaKCMMa/abHOE 3HayeHwus,
. noatomy Bbi3oB GyHKUMK wniform_discr(3, 7)

[ [
min max MOMKeT BepHyTb 3, 4, 5, 6 unn 7. (Borshchev, 2013)

uniform_discr( min, max)

O3HaKOMMBLUUCH C MHOOPMALMEN B NPUBEAEHHOM Bbile TabauLe, MOXHO NPUATU K
BbIBOAY, YTO CaMbiM MOAXOAAWMM pacnpeseneHnem BepoATHOCTEW ANA 3a4aHus
BPEMEHW OXKMAAHUA ABNAETCA TPEYroNbHOE.

5. Otkpoitte guarpammy areHnta Consumer w sblaenute nepexog Purchase. Mbi
XOTUM U3MEHUTb 3HaYeHWe TamayTa, N0 KoTopomy cpabatbiBaeT nepexod. Ans
3TOro Mbl BOCMO/Ib3YEMCA MacTepom Bblbopa GyHKLMIA pacnpesenieHns, KOTopbIi
BCTaBUT BbI30B OYHKLMM B Nose CBOMCTBA nepexona. YTobbl 3ameHUTb TeKyllee
3HauyeHune nona TalimayT, BbIAENTE €0 MbILWbIO.

1
.

] Ceoiictea &2 = = 0

[

% Purchase - MNepexog

Aras: Purchase

OrtoBpaxate uma [ Mcknrounts

MpowcxoguT: Mo Taﬁ% -
B -

TailirayT: JHK
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6. llenkHnTe nO KHOMKe MaHenu ynpasneHus Bobibepute pacnpegeneHue

BEpPOATHOCTE... J}.

|J§@})ﬁ:\ammu 33 NOMOLLEHD... 15
— 6
\ © i
_I:[BI:-IE-EFTMTE pacnpegencHue EepDnTHDCTeﬁ...] # ¥ = 0 !
- |I o

7. OTKpoeTcA okHo MacTepa Bbibopa pacnpeseneHnn BepoATHOCTEN.

[V Buibepure pacnp -

duneTp

Erang

Exponential
Exponential {truncated)
Gamma

Gamma (truncated)
Geometric

Hypergeometric

Gumbel Typel

Gumbel Typell

Laplace

Logarithmic -
Legistic Generates a sample of the Triangular distribution.

Legnormal

Negative Binomial The Triangular distibution is a i fistribution t led on both sides.

Megative Binomial (truncated)

Maormal N - _— " . s
Normal (truncated) The Triangular distribution is often used when no or little data is available; it is rarely an accurate

Pareto representation of a data set. However, it is emploved as the finctional form of regions for fuzzy
PERT logic due to its ease of use.

n

Poisson

The Triangular distribution can take on very skewed forms mcluding negative skewness. For the

Poisson (truncated)
Rayleigh exceptional cases where the mode is either the min or max, the Triangular distribution becomes a
Triangular&V right triangle.

Triangular

Triangular (truncated) Parameters: B
Weibull min - the minimum x vahe.

Weibull (truncated) - max - the maximum x value. i

OK |[ Ormena ]

8. [Ouanorosoe okHO BbiGepute pacnpegeneHne BepoATHOCTEN NO3BOAAET BbIGPaAThb
OfHY U3 noapep)kmBaemblx Anylogic dyHKUMIA pacnpeneneHna BepoOATHOCTEN.
Bbibepute dyHRUUO Triangul/ar B pacnonoXeHHOM cneBa Cnucke. BeeguTe B
nosaa napameTpos min, max U mode 3HayeHuns 1, 25 n 2 COOTBETCTBEHHO. B
npaBom BEepXHEM Yray Bbl YBUAUTE aBTOMATUYECKU MOCTPOEHHYIO FMCTOrpammy
3HaYeHWUM, creHepupoBaHHbIX GYHKLMEN ¢ 3a4aHHbIMM NapameTpamu. LLlenkHuTe
no KHonke OK, 4To6bl BCTaBWTb BbI30OB PYHKLMW B KOAOBOE Moe.

9. B nose 3ajaHua 3HaYeHMs Taimayta OyAeT aBTOMATMUYECKM BCTaBAEHO
BblpaxkeHue triangular(1, 25, 2). [aBaiiTe U3MeHUM 3Ty CTPOKY Ha Bblpa*keHue
triangular(1, main.MaxDeliveryTime, 2)
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3p0ecb Mbl ucnonbdyem npeduKc main, 4tobbl NOAy4YUTb AOCTYN K areHTy Main w3
areHTa Consumer.

10. Hapucyitte nepexog noa HassaHuem CantWait, KoTopblil BbIXOAUT U3 COCTOAHMA
WantsToBuy v BegeT B coctosHue PotentialUser. 3ToT nepexon, Mogennpyer To,
Kak notpebuTenb OTKasblBaeTca OT MOKYNKM TOBapa BBMAY €ro [0Aroro
OTCYTCTBMA. B pesynbrate Auarpamma COCTOSHWI areHta Consumer 6ypet
BbIFNAAETb TaK:

!

@ AdEffectiveness T statechart
@ ContactRate Potentialllser

@AduptinnFractiDn CantWait(h) WOM = [ Ad
WantsToBuy

(L Discard

@ DiscardTime

Q

Purchase (1)

11. U3smeHnte  cBoiicTBa nepexoza, 3ajaB ero  TaiimayT paBHbIM
triangularAV(main.MaxWaitingTime, 0.15) pHe.

& CantWait - Mepexog,

bas: CantWait [] Orobpakate uma ] McknrouuTs

MponcxoguT: Mo Taimayty -

TalimayT: triangularAV(main.MaxWaitingTime, @.15) | AHW -
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Mbl  33Zaem MaKCMMaNbHOE BPEMA OMWUAAHMA C MOMOLLbI TPEYro/bHOro
pacnpeneneHus co CpefHUM 3HavyeHneM, paBHbIM napameTpy MaxWaitingTime (1.e.,
OZHOI Hepene), N OTKNOHEHWEM OT 3TOrO 3HAYeHMA, PaBHbIM 15 NpoLeHTam.

Mbl Mcnonb3yem NapameTp, a He MPOCTO YKasblBaeM COOTBETCTBYHOLLEE 3HAYEHUEe
BPEMEHW Ans TOro, 4Tobbl BMOC/AEACTBMM MMETb BO3MOMKHOCTb BapbMPOBaTh 3TO
3HaYeHMe AMHAMMUYECKU 1 HabnoaaTb 3GPEKT OT NPOM3BOSUMbBIX USMEHEHMI NPAMO
no xoay mogennposaHmsa. OgHMM M3 cnocoboB CO34aHMA UHTEPAKTMBHON MoLenu
aBnsetcA gobasneHWe 3/1eMeHTOB YNpPaBAeHUA U CBA3bIBAHWE MX C BapbUPyeMbIMM
napameTpamu.

dnemeHmMol yrnpaeseHuAa

Mogenu MOXKHO cAenaTb WHTEPAKTUBHbIMM, [06aBuB B UHTepdeilc moaenu
pasnnyHble 3s1emeHmol ynpaesneHus (KHOMKW, GEryHKu, TeKCToBble Nnosa u T.4.).
dnemeHTbl ynpaBAeHWUA MOTYT MUCNONb30BATbCA KaK [ANA  3afaHuA  3HayYeHui
napameTpoB nepes Haya/ioM BbIMOJNHEHUA MOAENMU, TaK U ONA U3MEHEHUS MOoAenu
NPAMO MO XOA4Y ee BbINOJAHEHUA.

Y 371eMeHTOB YMpaB/ieHUs, UMEIWUX COCTOSHUE WM COoAepKmmoe (Takux, Kak
6eryHoK, nepekntoyatenb, TEKCTOBOE NoJsie U T.4.), CTb TEKyllee 3HaYeHue, U OHU
MOTFYT BbITb C830HbI C NEPEMEHHBLIMU U NapameTpamM, Tak YTO, KOraa noab3oBaTesb
M3MEHAET COCTOAHME TAKOro 3/1IeMEHTa YNpPaBAEHWUA, WM3MEHAETCA M 3HayeHue
CBAI3aHHOTO C HUM 3/1eMeHTa (HO He HaobopoT). Kpome TOro, Bbl MOKeTe 3a4aTb 4/1A
3NemeHTa ynpaB/ieHuA onpeaeneHHoe [AeNCcTBUe, Hanpumep: Bbi30B  QYHKLMMK,
naaHWpoBaHWe cobbiTuA, Nepesady coobLieHUs, OCTaHOBKY mogenu u T.4. [eilicteue
6y4eT BbINOMHATLCA KasKAblii pa3, KOrga NoJsib3oBaTe/lb MEHAET COCTOSHUE 3N1EMEHTA
ynpaBieHus. 3HayeHue 3nemeHTa ynpaB/ieHus 0bblMHO AOCTYMHO B KOAEe ero nons
[elicTBue KaK value, a TakKe Bo3Bpawaetca GyHKunen anemeHTa getValue().

Mbl fo6aBuM 6eryHok - 371eMeHT ynpaB/eHus, KOTOPbl MO3BONSAET BbIGUPaATb
YMCIOBOE 3HaYeHNe U3 onpeaeeHHOro nHTepsana. beryHok Yacto ucnosbsyercs gas
TOro, YTO6bl U3MEHATb 3HAYEHMA YUCNEHHbIX MEPEMEHHbIX U NapameTpoB.

12. BepHuTecb Ha anarpammy Main. OTKpoiTe nanuTpy deMeHTbl ynpaB/ieHus,

nepetawuTe aNnemeHT Ber)’HOK Ha Auarpammy wm pacnonoxute ero nonj

rpadumkom. Ceiyac Mmbl CBAXKEM 3TOT BETYHOK C OAHMM U3 HaLLMX NapamMeTpoB.
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% NMpoexsi | [ Manurpa &2 = 0 || &) Main £3

3NEMEHTDI yNpaBneHns oo &3 0+
08.05.2015
@ Knonka
_ Users
o ®naxok
TekcTosce none
27 Mepexntouatens
Ok 'n’
— @‘W_\ ]
Iy 2
) v Professional 1

o @ Beinagarowmin cnucok

13. UameHunTe cBOliCTBa BeryHKka:

YctaHoBuTe dpnaxkok CBaA3aTb ¢ M BblbepuTe napametp MaxWaitingTime w3

pPacnonoXXeHHOro cnpaBa CNNCKa.

3afaiiTe MUHMMAIbHOE M MaKCMMa/ibHOE 3Ha4YeHus beryHka. Bbl cmorkeTe
BapbMpOBaTb 3Ha4YeHMe napameTpa B 3a4aHHOM MWHTepBasie 3HaYeHWiA.
Beegute 2 B none MuHumanbHoe 3HaueHue U 15 B none MakcmmanbHoe

3HaueHume.

Y106bI Npu paboTe ¢ 6eryHKom BbIOMPANUCh TONLKO LieNble YMcna, BBeanTe

1 8 none War.

3aTem WenkHUTe no KHonke Jo6aBUTb MeTKWU..., YTOObl OTOOpaXKaTb 3TU
3HaueHus 6eryHKka BO Bpems MOAENMpoBaHMA (Mpu 3Tom nog 6eryHKkom

NoABATCA TEKCTOBbIE METKWU min, value n max).
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[ Ceoiictea 2 e

&= glider - beryHok

[Aram: |5Iider |

[] Mernrmoumre OToBpaxacTcA Ha BEPXHEM areHTe

[ Bnokupoeate

OpuenTayma: () BeprukansHan (@ MopuzoHTansHan
Ceasate c = (@& MaxWaiting'!;lmE v| T
MUHUMENEHDE 3HAYEHNE 2

MakcumaneHoe 3HaYEHNE 15

War: 1

JocTynHocTE: =, @ aa

| loBaBUTb METKM...

14. OobasbTe ewe ognH 6eryHoK nog npeablaylwmm v HacTPOMTe ero cieayowmm
obpasom:

] Ceoiictea i3 iy el

%= slider1 - beryHok

Aram: |5Iider1 |

[] Mernrouure OToGpaacTon Ha BEPXHEM areHTe

[] Bnokw poBETE

OpueHTaLma: (_) BeptukaneHan (@) MopusoHTansHan
CeAsate c: =, | MaxDeliveryTime » | T2
MUHMMANEHOE 3HAYEHNE 5

MakcumansHoe 3HaYEHNE: 25

LWar: 1
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[aBaiite pobaBMm noanucU AONA  KaxOoro cosgaHHoro 6eryHka. [ns  aToro

Bocnosibayemcs ¢purypoii npeseHtayumm Tekcr Aa,

15. OTkpoiite nanutpy MpeseHrtayusa ﬂ, nepetawmre gge durypbl Teker “2 Ha
AmMarpammy 1 pacnosioxuTe ux Hag, 6eryHkamm.

&) Main 2
Users MpesenTayma ] )

/ Aa Tekcr 0

MaKc. BpeMA 0XXUAAHUA
I

min value max

Makc. BpemMA 4oCTaBKu

I

min value max

16. B cBoiCTBax TEKCTOBbIX METOK, B CeKuum TeKcT, 3afaiiTe TEeKCT, KOTOpbIA Bbl
XOTUTE 0TO6pPaXKaTb C MOMOLLBIO 3TUX METOK. [1na BepxHen MeTKu BBeante Makc.
BpEMS OXMAaHMs, BNA HUKHel - Makc. Bpemsi JOCTaBKH.

v Tekcr

=, Makc. epema oxuaaHua

v Buewnwnn eung

User: e v
BolpaeHueanne: =, = =
Wpuno: SansSerif | |12 f=| n.

|Kypecue [ ] NonyxupHeiii

B cekuum cBOMCTB BHELWHUIA BUA Bbl MOXKeTe 0TPOpMaTUPOBaATb TEKCT, U3SMEHUB €ro
LBET, BbipaBHMBaHUeE, WPUPT 1 pasmep.
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Moanucn nop GeryHkamu Takke aBaslotca durypamu Teker 8. Boi mosete
penakTUPOBaTh UX, KaK /tobyto Apyryto TekcTosyto durypy Anylogic.

17. 3anyctute moaenb UM noHabnwogaiite 3a ee nosegeHuem. M3meHas
MaKCMMa/ibHOE BPEMSA OXMUAAHUA U MAaKCMMaNbHOE BpeMs 4OCTaBKM, Bbl MOXKeTe
OLEHUTb BAMAHME 3TUX U3MEHEHWI Ha nosedeHue noTpebuTteneit n cocToaHue
pbIHKa.

A Market : Simulation - Anylogic Professional - u] 54

Tmite 22.11.18 02,0219 10.08.18
@ users 0 Want to buy Potential users
Maxc. spema oxngaHnA
B T 15
Make. Epeus AocTask
—o
5 14 2
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da3a 8. CpaBHeHUe NPOroHOB moaenu

Tenepb faBaiTe CPaBHUM NOBeAEHME MOAENW NPU PA3IUYHbIX HAYaNbHbIX YCAOBUAX.
Mbl morau 6bl BPYYHYHO M3MEHATb 3HAaYEHWA MapameTpPoB, 3amyckaTb MoAesb U
COXPaHATb pe3y/abTaTbl MOLENNPOBAHUA B CMELNaNU3NPOBAHHOM UHCTPYMEHTE AAA
MX CPaBHEHWs, HO HAMHOrO npoue 6yaer BOCMO/Ib30BAaTbCA  BCTPOEHHbLIM
3KcnepuMeHTOM cpaBHeHus "nporoHos" Anylogic.

SKcrnepumMeHm cpasHeHUs «Mpo2oHO8»

3TOT MHTEPaAKTMBHbLIA 3KCMEPUMEHT MO3BONAET MEHATb 3HAYeHMA MNapameTpoB
MOZenn, 3aHOBO 3aMnycKaTb MOAENb U CPAaBHWUBATb Pe3y/ibTaTbl HECKO/IbKUX NPOrOHOB,
NOJIYYEeHHbIX MPU PA3NIUYHBIX 3HAYEHUAX NAaPaMETPOB, Ha O4HOM rpadumke.

CTaHAapTHbIM MNO/Ib30BATENbCKUIA  MHTEpdENC 3KCNepuMmeHTa BKAOYaeT B cebn
3/1eMeHTbl yMpaBAeHMs A/A BBOAA 3HayeHWi napameTpos KM rpaduk(m) ana
OTOBPAXKEHMA MNOJYYEHHbIX PEe3yNbTaToB. TUM KaXKAOro 3/7emMeHTa Yynpas/ieHus
3aBUCUT OT HACTPOEK B CeKUuW cBONCTB PepakTtop 3HaueHUs ynpaBisemoro 3Tum
3/1eMeHTOM napametpa.

Mbl cO38aAMM 3KCMEPUMEHT, KOTOPbIM MO3BO/IUT BPYYHYIO M3MEHATb 3HayYeHue
napametpa ContactRate v cpaBHMBATb MNoBeAeHWE MoAenun, Habnwogaemoe npwu
Pa3INYHbIX 3HaYEHUAX 3TOro NapameTpa.

1. OtkpolitTe gnarpammy Main. [obasbTe Ha auarpammy Habop paHHbIX @ us

93



94 Anylogic 8 3a Tpu aHA

%2 Mpoexrer | [} Manutpa 52 = 0 | &) Main 3

Cratuctuka s

v (C60p AaHHEIX
@ Habop aaHHbix @cunsumers [..]

@ Cratuctuka

@ JanHble rucTorpammbl @ MaxWaitingTime
@ JanHbie AByMEpPHOI rMCTOrpaMMBi
ST pr— (@ MaxDeliveryTime
lln CronBukoeas guarpamma

[0 Awarpamma c HakonneHnem

O Kpyroceas gauarpamma usersDS
& pagmx

| AR QB H > O

Ha6op AaHHbIX MOXET XPaHWTb Napbl 3Ha4YeHu (X,Y). Mbl xoTum, 4TOBbI 3TOT
Habop AaHHbIX XPaHUA UCTOPUIO AMHAMUKM NPoSax Npoaykta. C onpeaeneHHon
NnepuoanyHoOCTbl0 B Habop AaHHbIX OyayT 3anMCbiBaTbCA TeKyliee 3HayeHue
MOAENbHOTO BPEMEHW W COOTBETCTBYIOLLEE €My KOAMYecTBO noTpebuTenen
npoAyKTa.

2. Y706bl 3anMcbiBaTb B Habop AaHHbIX BPeMEHHble METKM, OCTaBbTe Bbl6paHHOM
onuuio Ucnonb3oBaTb BpeMs B KauecTBe 3HaueHus no ocv X B CBOWCTBaX 3TOro
Habopa AaHHbIX.

3. Tenepb yKaxuTe, Kakoe 3HaueHuWe BGyAeT 3aNOMMHATLCA MOMMMO BPEMEHHOW
MeTKu. BBeguTe B none 3HaueHue no ocu Y: consumers.NUser().

4. Habop AaHHbIX MOXET XPaHWUTb TO/IbKO OrpaHNYEHHOE KOIMYECTBO 3HaYeHin. Mbl
orpaHMYMm Hawy BbI6OPKY nocneaHMMMU 500 3HaUYEHUAMU. YKAKUTE, YTO AaHHbIN
Habop paHHbIX byseT XpaHutb go 500 nocnepHux msmepeHwuii. Boibepute
onuuio O6HOBAATL AaHHble aBTOMaTuuecku c NMepuogom o06HOBNAEHUA: I AEHb.
Mbl fob6aBAsAeM NO OLHOMY 3HAUYEHMIO HA KaXKAbI MOLENMPYEMbIV AEHb.
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[T Ceoicrea 52 rg ¥ = 0O

—J

©- usersDS - Ha6op gaHHbIX

WNms: usersDS
V| Otobpaxats uma [ | Mcknouuts
BuanmocTs: o aa

V] Ucnonbsosate EPEMA B KaYECTEE 3HAYEHMA No ocn X

3Hauenne noocn Y: consumers.NUser()

Xpanute go 500 NOCNEAHWNX MZMEPEHMIA

@ O6HOBNATL A3HHbIE 3BBTOMATUYECKK

He 06HOBNATE AaHHbIE 3BTOMATUYECKK

Tenepb y Hac ecTb Habop AaHHbIX, KOTOPbIA ByAeT XPaHWUTb OUHAMMUKY U3MEHEHWUI
Ko/imyecTBa notpebuteneil npoaykra. Kaxaoe HoBoe 3HayeHWe MosydaeTcs nytem
BbI30Ba GYHKLUMM CTAaTUCTUKKN NUser(), co3faHHON HamKn paHee B MONYASALMUMN areHToB
consumers.

5. Tenepb paBaiiTe M3MeHWM CBOKICTBA B CeKuuu Pepaktop 3HaueHusa gas 060Mx
napameTpoB Ha guarpamme Main  (napametpbl  MaxWaitingTime v
MaxDeliveryTime). Bbibepute beryHok Kak Tun ynpaBieHus, YKaXKUTE Te e
MMH W MaKC 3HA4YeHUA, YTO Mbl 3aZaBanun ana 6eryHKoB Ha anarpamme Main. Mpwu
KENAHUM MOXKETe TaKXKe W3MEHWTb TEKCTOBble METKM (Hanpumep, Ha Makc.
BpeMs oxugarHnan Maxc. BpeMs [OCTaBKH).

* Pepaktop sHayeHun
MeTka: Makc, Bpema oxnaaHNa
Tun ynpaenenna: | beryHok

MKWH. 2

MEKC.: 15
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~ PepaxTop sHauwenua

Merka: Makc, Bpema gocTaskm
Twun ynpaenedna: | BeryHok

MKH. 5

MEKC.: 25

Tenepb Mbl FOTOBbI CO34aTb 3KCNEPUMEHT CPaBHEHUSA NPOroHOB.

6. OTkpoiTe naHenb lMpoekTbl, WENKHUTE B AepeBe NPaBoil KHOMKOW MbiwK No
anemeHTy mopenn Market u Bbibepute Co3gatb > IDKCMepUMEHT U3
KOHTEKCTHOINO  MEHI0. Mpu 3TomM OTKpoeTca Auanorosoe OKHO HoBbil

3KCMEepPUMEHT.

7. B cnucke Tun akcnepumeHTa, BbibepnTe CpaBHeHME «MPOroHOB» E?ill LWenkHute
no KHonke fAanee.
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Hoeblf akcnepumeHT uﬂlﬁ

3KCnepUMeEHT

BriBepuTe TN 3KCNEPUMENHTE, 33430ATE MMA W EbIBERKUTE areHTa
BEPXHETD YROEHA.

WMma:  CompareRuns

AreHT BepxHerc ypoena: | Main -

Twun SKCNEPUMENHTA:

) Mpocroii skcnepument Mo3B0NAET MHTEPAKTMEHD 3343B3Tk PASIMYHEIE
3H@YEHWA NapaMETPOE W 33Ny CKaTh MOAENL C
2 Onmummsauma
ITUMM 3HEHEHNAMM.
€} Bapbuposanue napamerpos BusyaneHo cpaBHMBaET pesynbTaTel 'NporoHos”
fﬁ]iCpaBHEHue "nporoHoEe": K3k B cKanApHoi gopme, Tak 1 B BUge HaBopos
aMDHTE-KEpﬂD (LI
€3 Ananus uyecTenTEREHOCTH
2 KanuBpoeka
€} HecTanaapTHeni

Konupoeats yCTaHOBKKM MOAENEHOTD BPEMEHN WN3: [Simulation v]

.,

8. Ha ctpanunue Mapametpsbl, 4o6asbTe 06a NapameTpa B KONOHKY BbibpaHbl. YT06bI
£06aBMTb NapameTp, BblAENNTE ero B 1€BOW KONOHKe [LOCTYMHbI U WeNKHUTE Mo

KHOMKe !] Nnn ke Bbl MOXKeTe MPOCTO LWENKHYTb MO KHOMKe @, YTObbI
cpasy BblbpaTb Bce napameTpbl. LenkHUTe no KHonke Janee, Korga ob6a
napametpa 6yayT nob6aBneHbl B KOJOHKY Bbl6paHbl.

97



98 Anylogic 8 3a Tpu aHA

Hoewid skcneprment - CpasHenue “nporosos” [ (=] ﬁj

MapameTpbl

Beifepute napamerpel TMNA arenta "Main", Bei
MOMETE MEHATE 3HAYEHWA BEIBPEHHEX NapaMETPOB

JocTynHe: BriGpaHer:

Makc. BREMA OXKWIAIHMA
Makc. BQEMA SOCTABKK

< Ha3ag “ danee = [oToBD CTraeHa

9. Ha cnepytoleii cTpaHMLe MacTepa Bbl MOMKETE 334aTb, Kakue rpaduKmn Bbl XOTUTE
[obaBnTb ana  oTtobpaxkeHua pe3ysbTaTOB  3KCnepumeHTa. Ham  byaer
[0CTaTouHO ogHoro rpadumKka. 3aaaiiTe ero cBOMCTBA, BBEAA Creaylolime AaHHble
B Tabavuy AivarpaMmmbi:

a. B konoHke Tun, Bbibepute onuuio Habop AaHHbIX.
b. B KONOHKe 3aronoBoOK AuarpamMmbl, BBeauUTe /70/1630BaTe/N.

c. B KonoHKe BblpaXkeHue, yKaxKunTe TOT HAbOP AaHHbIX, KOTOPbIA Mbl 334a/u
Ha Aawarpamme Main. Ona 3toro BeBepute root.usersDS. Wma root
ncnonb3yeTca 34ecb ANA AOCTYNa K areHTy BepXHero ypoBHA mogenu (B
Hallem cnyyae 3To areHT Main). 31oT rpaduKk byaer oTobpaxkaTb AaHHbIe,
cobpaHHble Habopom AaHHbIX usersDS.

10. WenkHuTe no KHormke NoToso.
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ml@g

HoBwiA 3kcnepumedT - CpasHenuwe "nporoHos”

JduarpamMmol

JagaiiTe gnarpamMmel, KoTopele ByayT oTobpaxaTte
CPaEHWEIEMBIE PESYNETATE MOZENMPOEIHWA,

3arcnosck gWarpammel Boipaxenne x
root.usersDs

Habop AaHHBLX [NonezoeaTenu

m | b

|
B none "BripaseHne” areHT BEpXHENC YPOEHA AOCTYNEH Kak root, Bel moxeTe
Hanwcate, Hanpumep, "rect.myDataset”,

lanee = [oToeo | ’ CTraeHa

.,
ABTOMATMUYECKM OTKpPOeTCA Auarpamma 3KCNepumeHTa CpaBHEHWMA NPOroHoB

CompareRuns. Bbl yBuANTE Ha HeEW 3/1€MEHTbl CTaHAAPTHOrO UHTepdenca AaHHOro

TWUNa aKCNnepunmeHTa.
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&

Main [a CompareRuns S@l

11

12

Market : CompareRuns

@gparametersOfRuns () loadParametersOffun

Number of runs ? Monb3osaten
Parameters 1
MaKE. BREMA DKNAaHNA ?
2 15
Makc. BpeMA AocTaBKN ? 0
5 25
Copy parameter values =
-1

. Mbl XOTMM, 4TOObl HaW 3SKCNEPUMEHT WCCNefOoBasn [AaHHble, cobpaHHble 3a
nepvog, npesblwatowmini oanH roa. MNycTb Haw skcnepumeHT moaenupyet 500
AHel. YToObl OrpaHWYMTb BpPemMA BbIMNOJAHEHUA 3KCMEPUMEHTA, BblaenuTe
akcnepumeHnT CompareRuns 8 naHenn [lpoekTbl, 3aTeM pPacKponTe CceKuuio
CBOMCTB 3KCnepumeHTa MopaenbHoe Bpemsa 1 BBegute 500 B none KoHeuHoe
Bpems.

3anyctute sKCNepumeHT. Bbibepute Haw HOBbIA IKCMEPMMEHT M3 CMKUCKa Mnog

KHOMKOW o 3anycTuTb: EE] Market / CompareRuns, nau LenkHuTe npasoin
KHOMKOM MbIlWW NO 3KcnepumeHTy CompareRuns 8 pepese naHenu Mpoekrbl u

Bbl6epVITe 3anycm1'b ﬁ N3 KOHTEKCTHOIo MeHI0.

AnyLogic Professional o — ——

®aiin lNpaeka Bua Pucosanme Mogene WHctpymenTer Cnpaeka

B-SEACV 4 BBXBO-F 8|49 O S|

X 'I B Nanwpa = g a €@ Market / Simulation

4 Market* 1] Market / CompareRuns Il'
> € Consumer
> € Main
> € Simulation: Main Market : Comp;
> & CompareRuns: Main
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13. B oKkHe Mmopenu, lWenkHWTe no KHonke 3anycrutb. CHayana Bbl yBuAWTE
pe3ynbTaThl, MNOJyYeHHble NPW  33aZaHHbIX MO  YMOJYAHWUIO  3HAYEHUAX
napameTpos. Tenepb M3MEHUTE 3HaAYeHMS MapPamMeTPOB M CHOBA LWENKHUTE MO
KHOMKe 3anycTuTb, YTOObl M3YyUMTb MOBEAEHUE CUCTEMBI MPU APYrUMX 3HAYEHUAX
napameTpos.

Market : CompareRuns - Anylogic Professional Elﬂ‘ﬂ_hj
Pl E D ¥ Anylogc.

Market : CompareRuns

3anycTuTs

Mumber of runs: [ Monb3oeaTend

Parameters 5,000

Makc. BpemA OxNOaHUA a7

0 4,000

2 15
3,000

MaKe. BpEMA JOCTaBKM 19 /

] 2,000 | _f.»"

L0004 -/

Copy parameter values

coj i
to the clipboard CLE

0

o 100 200 300 00 500
—Run0O Run 1 Run2 —PRun3 —FRun4 —PRuns

| @ | 3.6 ek

NMporow: 6 o loToB ‘ Tz | | | Mporox: BoeMa 0CTEHOBKK HE 33AaH0 ‘ [ | NamAaTe: |

14. Kakgana Kpusasa Ha rpaduke COOTBETCTBYET OTAE/NbHOMY MPOroHy mogenu. Bbl
MoOXeTe BblbpaTb OAHY M3 KPUBbIX, WENKHYB MO MOAMUCU C ee Ha3BaHWeM B
nereHge rpaduKa. PacnonioKeHHble CNeBa 31eMeHTbl YNPaBAEHUSA MOKaXKyT
3HaYeHUA, KOTOpble MCMO/Ib30BA/UCb B 3TOM MPOrOHE U MPUBEAN K AAHHOMY
pesynbTaTy.
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5,000

4,000 1

3,000 4

2,000 1

1,000 4 -/

]

— Runa

0 100

Funl

200
Run 2

300 400 s00

Run 3

—FRun4 —FRunkS

15. YT10bbI CKonupoeaTtb MONy4YeHHble OaHHble, WEe/NKHUTEe NOo JNereHge 3/1eMeHTa

[JaHHbIX NPaBOM KHOMKOW MblWKM U Bblibepute onuuio Konuposatb Bce uau

KOHVIPOBaTb BblgeJsieHHO€e U3 KOHTEKCTHOIo MeHto.

Mbl 3aKOHYMAKM co3aaHne areHTHom moAenun pbiHKa. Bbl MoXeTe ycoBepLUIEeHCTBOBATb

3Ty MOZeNb, YCNOXHWUB JIOTUKY MNPUHATUA pelleHuid noTpebutenamu (Hanpumep,

[006aBMB KOHKypupylowue MpoayKTbl). oxoxyt Moaenb, KoTopas HasbiBaeTcs
Statechart for Choice of Competing Products, MOXHO HallTU B CEKLMM NPUMEpPOB
Anylogic Mogenn n3 kunrn "Big Book of Simulation Modeling”. Ytobbl nocmoTpeTb

CNUcoK mogeneid, Bbibepute NyHKT Mpumepbl Moaeneii us meHio CnpaBka.
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CucremHaa guHamumKa

“CucmemHas OUHAMUKG — 3mMoO N00X00 K UMUMAUUOHHOMY
MO0OenuposaHuUto,  ceoUMU  mMemoodamu U UHCMPYMeHmamu
nossoaAwWull MOHAMb CMPYKMypy U OUHAMUKY CAOXHbIX CUCMeM.
Takxe cucmemHas OUHAOMUKA — 3mMO MemoO MOOenuUpPosaHuUS,
ucnonb3yrouwulica 014 Co30aHUA MOYHbIX KOMIMbOMepPHbIx Moolesnel
C/IOMCHbIX cucmem 08 OanbHeliwez20 UX UCM0Ab308AHUA C Uesblo
npoekmupoeaHua bonee agpgpekmueHOlU opeaHU3AUUU U MOAUMUKU
83gumoomHoweHuli ¢ OaHHbIMU  cucmemamu. Bmecme asmu
UHCMpymeHmMbl  1038074A10M  HAM  €030a8amMb  MUKPOMUPbI-
cumynamopel, 20e NPoOCMpPaHcMeo U spemsa Mmo2ym bbime cxamesl U
3ameodsneHsl Mak, Ymobbl Mbl MO2AU U3y4UuMs NOCAEOCMBUA HAWUX
peweHull, 6biIcmpo oceoumMb Memoodbl U MOHAMb CMPYKMYPY CAOHHbIX
cucmem, CrpoeKkmuposame MAKMUKU U cmpameauu 044 60abwez0
ycnexa.”

Lo LLimepmaH, “busHec-npoyeccel: CucmemHoe mMbluineHue u
mMoOenuposaHue CAoHHo20 mupa”

MeTon cucmemHoli duHamuKku 6bin nsobpeteH B 1950-x dxkeem doppectepom u3
Maccauycetckoro TexHonornyeckoro MHctmutyta (MIT). Ucnonb3ys CBOW Hay4HbIN M
MHXKeHepHbIA onblT, ®oppecTep MCKan cnocob NPUMEHEHUs 3aKOHOB (U3MKKU, B
YaCTHOCTU, 3aKOHOB 3/IEKTPUYECKUX Lienen, K UCCNeA0BaHUAM U ONMUCAHWUIO AUHAMUKK
NPOL,ECCOB COLMABbHBIX U 3KOHOMUYECKUX CUCTEM.

CucTemMHas AMHAMMKA Yalle BCEro MCMosib3yetca AnA pa3paboTKu [LOAroCcpouHbIX
CTpaTerMyeckux mogeneit U npefnonaraeT BbICOKUIA YpOBEHb arperauyu ob6bekTos:
MOZENN CUCTEMHON AMHAMMUKM PACCMaTPUBAIOT /IIO4EN, TOBapbl, Pecypcbl U Apyrue
OTAE/IbHbIE 31EMEHTbI B KOJIMYECTBEHHbIX TEPMUHAX.

CucrtemHasn AWHaMUKa nNpeaocCtaBAeT MeToadbl U3yHeHUA OAUHaMUYECKUX CUCTEM.

MpepgnonaraeTcs, 4To Bbl:

MogenunpyeTe cMCTEMY KaK 3aKpbITYO CTPYKTYPY, KOTOpas cama onpegenser

cobcTBEHHOE NoBegeHme.

ObHapy:K1BaeTe LMKAbI 06paTHOM CBA3M, YPABHOBELIMBAIOWENO WM
ycunusatowero tmna. Lukabl o6paTHOM CBA3M 3aHMMAIOT LEeHTpanbHOoe

MECTO B CUCTEMHOM ANHaMUKe.
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3a,u,aeTe HaKonuTenn n NOTOKU, KOTopble Ha HUX BJIMALIOT.

Hakonutenu xapakTepusyloT CocToAHMe cucTembl. OHU copeprKaT NamaTb CUCTEMBI.
Mogenb paboTaeT TONbKO C COBOKYMHOCTbIO OOBEKTOB: OTAE/IbHbIE 31EMEHTHI,
cogepXalwmecs B HakonuTene, He  pasauMuMmbl. [OTOKM  NpeacTaBAsatoT
WHTEHCMBHOCTb, C KOTOPOIN MEHAIOTCA 3TN COCTOAHWUA CUCTEMbI.

Ecnv Bam CNOXKHO pa3fenvTb MOHATUA NOTOKA M HAKOMUTENA, NpeacTaBbTe, YTO Mbl
MMM mn3mepaem. Hakonutenn o06bIMHO  MCNONbL3YIOTCA, 4YTOObl  0603HaAYUTHL
COBOKYMHOCTb NII0AEN, YPOBHU 3aMacoB, AEHEXKHble CPeaCcTBa UAKN 3HAHUA, Toraa Kak
NOTOKN W3MEPAT KOJMYeCcTBO 4ero-nmbo 3a nepuos BPEeMEHM, Hanpumep,
KOJIMYECTBO KAMEHTOB B MECSAL, AW 40/1/1apOB B rog,

Llenb faHHOM rnasbl — Hay4yMTb Bac paspabaTbiBaTb MOLENN CUCTEMHOWN ANHAMUKMK B
Anylogic. Ecnv Bbl xoTUTEe MNoOAy4MTb Hosblie MHPOPMALMM O camom noaxone
MOZENIMPOBAHNA, Mbl pPeKOMeHAyemM KHUry [xoHa LUtepmaHa “Bu3Hec-npouecchbl:
CUCTEMHOE MbILLIEHWE U MOAENIMPOBaHUE COXKHOrO MMpa”.
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Mopenb pacnpocTtpaHeHuna anuaeMmuun

Mbl  NOCTPOMM  MOZEeNb, M3yyaloWyl  pacnpocTpaHeHue  UHGEKUMOHHOro
3abosieBaHNA cpegn HaceneHus. [aBaiTe PacCMOTPMM YMC/IEHHOCTb HaCeNeHus,
paBHyto 10 000 uyenoBeK, KoTopyt 00603Haumm Kak TotalPopulation. BHavane
3apakeH TO/IbKO OAMH YeNOBEK, a BCe OCTa/ibHble INLWb BOCMPUUMUMBLI K 601e3HU.

Bo Bpemsa 60n€3HM OAMH YENOBEK B CPpeAHEM KOHTAKTUPYET C APYrMMU C
WMHTEHCUBHOCTblo ContactRatelnfectious, paBHoi 1.25 4YenoBeKa B AeHb.
Ecnn 3apasuBLUMICA YeNIOBEK KOHTAKTUPYEeT C BOCMPUMMUMBBIM K B0onesHu,
TO BEPOATHOCTb Nepeaaun uHoekummu Infectivity pasHsetcs 0.6.

Mocne ToOro, KaK 4esioBeK 3aparkaeTcs, MHKYbaUMOHHbIM nepuog,
AveragelncubationTime pnutca 10 gHen.

CpegHAs aanTenbHOCTb  60ne3HM nocne  WMHKYbauMoHHOro nepuoaa
AveragelllnessDuration (Lpyrmmu cnoBamu, AAUTENbHOCTb Nepuoaa, Korga
3TOT YE/I0BEK MOXKET 3apaxaTb ApYyrux) coctasnset 15 aHell.

Bbi3gopoBesLUne N0AN NOAYYAOT UMMYHUTET K 6ONE3HM M HEe MOTyT CHOBa
3abonetsb.

®asa 1. Co3pgaHue pguarpammbl NOTOKOB MU
HaKkonuTteneun

1. Cospaitte HOBYIO MoAenb, Bbibpas MyHKT meHio ®ain > Cospate > Mopgens.
Hasosute mopenb SEIR w BbibepuTe AHWU B KayecTBE eAWMHWUL, MOZLENbHOro
BpPEMEHM.
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i
E_‘. Hogas mogens

l

B

Heoeas mopent

CosgaHne HOBOW MOZGENK

ma mogenm:
MecTtononoxeHne:

lava naket:

EAWHWLEI MOgENEHOD BPEMEHM:

C:\Models\SEIR\SEIR.alp

SEIR
ChModels

SEIr

AHK

Bymer cozgaHa cnesyrowan Mogent:

loToBD

J|

CtmeHa

5,

,ﬂ,aBaVlTe Ha4yHeM C TOro, YTO Hapucyem gmnarpammy HaKonuTesiel U NOTOKOB.

B maHHOM mogenn mbl He Byaem yumTbiBaTb BCe pa3HoobOpasme HaceneHus, a Aulb
BblAE/IMM YeTblpe KaTeropuu Mofein, UMelolme 3HavYeHne AAA U3y4aemoro Hamwu

npouecca:

Susceptible — BocnpumMmumBble K 3apaykeHuto Ntoan, KoTopble ele He 6binn

3apakeHbl BUPYCOM.

Exposed — Nopu, HaxoAAaWwMecs B NAaTEHTHOM CTaaua 3apaxkeHuna (OHM yke
3apakeHbl, HO elle He MOTyT 3aparkaTb APYrux).

Infectious — Niogn B aKTMBHOW CTaauu 3apaxkeHusa (OHWM MOTyT 3aparkaTtb

LpYyrux ntogen).

Recovered — BbizgopoBeBlwine oaM (OHWM npuobpenn UMMyHUTET K

AaHHoOMy 3ab0oneBaHuIo).

HasBaHue mogenu SEIR — 310 abbpesunatypa, 0b6pasoBaHHasA COKpaLLeHNEeM Ha3BaHU
OCHOBHbIX CTaani pacnpocTpaHeHuns MHekumn: Susceptible - Exposed - Infectious -

Recovered.
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TepmuHonorMa n obuas cTpyktypa moaenn B3saTbl M3 KHuru ("Compartmental models

in epidemiology").

B Haleh Mmogenm MOMKHO ecTecTBeHHbIM 06pa3om BbILEANTb YeTbipe HaKonuTens, no

OAHOMY Ha KaXAayto CTaguto 3aboneBaHuA. Iﬂ,?:\Bx’:\l‘;lTe N Ha4yHeM C UxX co3aaHumAa.

2. Ortkpointe nanntpy Cuctemuasa AuHamuka. MNepetawmre anemeHT Hakonutenb

L s nanutpbl CucTeMHasa AMHaMuKa Ha guarpammy Main. Hasosute ero

Susceptible.

s Mpoexoi | [ Manutpa 53 = 0O || @l Main 22
CHCTEMHEA ZUHEMKEE o

D []_Hakonurens

& e [MNoTok &

e | [ OvHamwqeckan nepemeHHan
~y Cease &

= (% Mapametp

& Eé TabnudHan dyHELMA

E-E_ @fa Lwmen
2y Konus

o

tr Pazmeprocts

Susceptible

3. ,ﬂ,06aBbTe ewe TpM HakonuTenAa. PacnonoXute ux, Kak NOKasaHO Ha PUCYHKe

HU}Ke, U HazoBuUTe Exposed, Infectious v Recovered.
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&) Main 23 | =

¥

Susceptible Exposed Infectious Recovered

[ [ [

Hakonumenu u nomoku

B cucTemMHON AnHaMUKe HaKonumesu (UHOTAa OHU TaK¥Ke Ha3blBAloTCA YPOBHAMU UNN
¢oHOamu) npeactaBnAlOT coboil MepemMeHHble, KOTOpPble 3KBUBANEHTHbl 06bemy
onpeaeneHHOro «BewecTsa» (3T0 MOryT 6biTb AEHbIMU, 3HAHUSA, JIOAW, KUAKOCTU U
T.Nn).

Momoku 3apaloT AMHAMUKY CUCTeMbl. 3HayeHUA HaKonuTenen W3MeHATCA C
TeYeHMeM BpPEMEHM WMMEHHO COM/aCcHO CYLLECTBYIOWMM B CUCTEME NOTOKaM.
BxoaAawmii B HakonuteNb MNOTOK YBE/NMYMBAET 3HAYeHWE [AAHHOIO HaKomuTens,
UCXOJALLMIA U3 HAKONUTENA MOTOK YMeHbluaeT ero 3HayeHue. Huke npuseaeHbl
npumepbl HakonuTenen U NOTOKOB:

Hakonurtenb Bxoaawme noToku Ucxopawme noToKuU

HaceneHnue Poxpaemoctb CmepTHOCTb
Ummunrpauma SImurpauma

bak c roptounm 3anpaskKa MoTpebneHune roproyero
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OAMH M TOT XKe NOTOK MOKET CAYKUTb UCXOAALMM MOTOKOM 418 O4HOrO HakonuTens
W BXOAAWMM - ANA APYrOro; B 3TOM C/Ny4yae roBOPUTCA, YTO 3TO MOTOK U3 NepBOro
HaKonuTens BO BTOPOM:

PotentialAdopters  AdoptionRate Adopters

Lo fo_
O >0

Ecnn noTok HauMHaeT TeyeHune "U3 HMOTKyAa", TO B €ro Ha4yanbHOW TOYKE pucyeTca
06LEeNPUHATBLIN 418 TAKUX CAyYaeB CMMBOJ 0b1aKa.

MetBirthRate  Population

i~ el ¥
> >[ ]
&' e e

AHanornyHo, 061ako PUCYeTCs Yy KOHEYHOW TOYKM MOTOKA, €C/IM MOTOK TeYeT He B
KaKOM-TO ApYyroi HakonuTenb, a "B HUKyaa".

Population DeathRate

hprd r—
]
[ X—>( 3

HanpasneHue cTpenkn notoka 0603HaYaeT B/IMAHNE 3TOr0 NOTOKA Ha HAaKOMUTENN.

OCHOBHas NOTMKa Hallel Mofenu TaKoBa: BOCMPUMMYMBBIE K 3abosieBaHUiO noam
noABepratTcA 3apaKeHuo BUPYycoM, 6oneloT M 3apaxaloT Apyrux, a 3atem
BbI340paBaMBatoT. YTo6bI NpOMOAENMPOBATL NEpEMELLEHNE N0AEN MEXKAY HALIMMMU
YeTbIpbMA HAKOMUTENAMM, HAM HY}KHO J06aBUTb TPM NOTOKA.

4, [OobasbTe nepBblii MOTOK, KOTOPbIM BedeT W3 Hakonutens Susceptible s
Hakonutenb Exposed. Caenalite ABOMHOW LWENYOK MbIWbO MO HaKonuTento, 13
KOTOPOro NOTOK BbIXOAMT (Susceptible) n 3aTem LWeNKHUTE NO HakonwuTento, B
KOTOpbI NOTOK BXOAUT (Exposed).
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&l Main 2

Susc Eptimﬁ Exposed

(o] —==[e]

5. Hasosute 3T10T NoTok ExposedRate.

Susceptible ExposedRate  Exposed
(==

©

d{Susceptible)/dt = d{Exposed)/dt =
-ExposedRate ExposedRate

6. O6patnTte BHMMaHWe Ha GOpMy/bl HakonuTenen Susceptible v Exposed. U3 Hux
cnenyerT, UTo NOTOK ExposedRate ymeHbluaeT 3HaYeHMe Hakonutena Susceptible
W yBENIMYMBAET 3HaYeHMe HakonuTena Exposed.

®dopmynel Hakonumenel

AnylLogic aBTomatuyeckn dopmupyer GopmMmyay HaKoNUTeNs B COOTBETCTBUWU C
co34aBaemol Nosb3oBaTenem Anarpammon NOTOKOB M HaKonuTenen.

3HavyeHWe HaKoNUTeNA BbIYMCAAETCA COrNACHO NOTOKaM, BXOAALMM U UCXOAALLNM U3
Hero. 3HayeHuA BXOo4AWMNX NOTOKOB, TO €CTb TeX, KOTopble yBenn4ymBaroT 3Ha4yeHUe
HaKonuTtensa, I'IpMﬁaBI'IHIOTCFl K Tekywemy 3Ha4yeHUIo HaKonutena, a 3HadYeHuA
NcXxoaAWKnMX NOTOKOB, COOTBETCTBEHHO, BbIYNUTAOTCA U3 HETO:

BXOAALUMIITIOTOK] + BXOAAUMUTIOTOKZ + ... - ucxoqamullotokl - ucxogawmiliotok?2 ...

B Kksiaccuyeckom pexume 3agaHusa  Gopmynbl HakonuTena dopmyna aBaseTcs
HepeaaKTUPyemoi, U B Heit MoryT GUrypupoBaTh TONbKO NOTOKMK.
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7. [obasbTe NOTOK, Beaywuii U3 HakonuTena Exposed B Hakonutens Infectious, v
Ha3oBwuTe ero InfectiousRate.

Susceptible ExposedRate Exposed  InfectiousRate Infecticus

LI——X—>L1 X—>[]

8. [ob6asbTe NOTOK M3 HakonuTens Infectious B Hakonutenb Recovered v Ha3osute
ero RecoveredRate.

Susceptible ExposedRate Exposed  InfectiousRate Infectious RecoveredRate  Recovered

9. Pacnonoute MeTkM C MMeHaMM NMOTOKOB, KaK MOKa3aHO Ha PUCYHKe HUXe.

YT106bI NEPEMECTUTb METKY, BblAE/IUTE NOTOK B rpadMUeckom pesakTope 1 3aTem

nepemecTtuTe ero numsa.

Susceptible Exposed Infectious Recovered

[Je—X—> J—X—>[ ] e ~[]

ExposedRate InfectiousRatey RecoveredRate

10. Tenepb QgaBaiiTe 3agagum  napameTpbl M 3aBucumocTn. [lobasbTe nATb

3/1eMeHTOB I'Iapamerp (3, 3ap,al71Te MUX UMeHa U 3Ha4YeHNA No YMONYaHUIO, KaK
YKa3aHO HWXe:

° TotalPopulation = 10 000

e Infectivity=0.6

e (ContactRatelnfectious = 1.25
e AveragelncubationTime = 10

e AveragelllnessDuration = 15
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Susceptible Exposed Infectious Recovered

H—X——l—X——l—X >

ExposedRate InfectiousRate RecoveredRate

(* TotalPopulation

@ ContactRatelnfectious G AveragellinessDuration

e Infectivity e AveragelncubationTime

11. 3agaiiTe nepBoHava/sbHOE KOAMYECTBO WHOUUMPOBAHHbLIX 0Aei, YyKasas

3HayeHue 1 B KayecTBe HauanbHoOro 3HaueHusa Hakonutena Infectious.
12. 3apaiiTe HauanbHoe 3HaueHue Hakonutensa Susceptible: TotalPopulation-1.

Bbl mokeTe HaxaTb Ctrl+npoben (Mac OS: Alt+npoben) u 3atem BbibpaTb UMsA
napameTpa U3 mactepa NoACTaHOBKM Koaa).

T Ceoictea i1 =~ =0

[J Susceptible - Hakonutens

Kmas: Susceptible

OToBpaxaTte MA [ WeckarouwnTe

[ OtoBpakacTca Ha BEpXHEM YPOBHE

BugnmocTs: @ pa
Leer: Mo ymonuanme -
[ Maccue ﬁ
HauaneHoe 3Ha4eHME: g TotalPopulation-1
Cnesa OT BBEJEHHOIO BbIPaXXEHWA Bbl YBUAMTE KPACHbIM 3HaYOK — WHAMKATOP

owmnbKu. MprumHa OWKNBKN B TOM, YTO Bbl 334a/1M JIOTUYECKYIO 3aBUCMMOCTb MeXAay
aleMeHTaMM AMarpammbl HaKoNMTeleil U NOTOKOB (HayasbHOe 3HaYeHUe HakonuTens
Susceptible 3aBucut ot napametpa 7otalPopulation), Ho 3Ta 3aBUCMMOCTb He 3aJaHa
rpaduyeckm Ha guarpamme.
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CsAa3u 3asucumocmeli

CeA3b MCMONb3yeTCcA ANA 33[aHMA 3aBUCMMOCTM MeXKAy 3NeMeHTaMWu AuMarpammbl
NMOTOKOB W HaKonuTesen.

3aBMCMMOCTM B gMarpammax noToKoB U HAaMOAHUTENEN MOTyT BbiTb ABYX TUMOB:

MepemeHHana (3T0 MoXeT 6biTb HaKonmMTenb, MOTOK, BCNOMOraTesbHas
nepemeHHas MWAM napameTp) yrnomuHaetca B ¢Gopmysie MoToKa Wau
BCoOMoraTe/lbHOW nepemMeHHoW. Takoi TUN cBsA3u oTobparkaeTca Ch/IoWHOM

NMHnen:
O._.-- '--_\‘*
<Input> p CustomerOrderRate
A
[ LT CustomerCrderRate =
InitialCustemerOrderRate InitialCustomerOrderRate * Input

MNepemeHHana ¢urypmpyetr B Gopmysie HauyaNbHOrO 3HAYEHWUA HaKoONUTens.
ITOT TUN CBA3WN OTODOpParkaeTca NYHKTUPHOM IMHUEN:

InitialPopulation

®

a7
L]
/'F'Dpulatiu:un
HauanbHoe 3Ha4eHNE:

InitialPopulatieon

13. Hapucyitte cBAsb, Beayulyio u3 napametpa 7otalPopulation B Hakonutesb
Susceptible:

Cpoenaiite ABOMHOM LWENYOK MbIWbO MO 31emeHTy CeA3b N naanTpbl
CuctemHaa AUHaMMKa, LWENKHUTE no napameTtpy TotalPopulation n 3aTem
WeNKHUTe no Hakonutento Susceptible. Bbl yBUAUTE CBA3b C TOYKAMM
COoeAMHEHNA Ha ee KOHUax:
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s Mpoexrel | [ Manutpa 2 = O
| CWUCTEMHEA AMHAMKMKS e
o) [[] Hakenutene
& | 2> Motok &
1 () JuHamMUYECKaA NEPEMEHHER
— Ny ':EH_’-I:<€:D &
B @ nepauers
. (2 TaBnnunaa dyHkuma
o (& |@)Main i3]
@
8l 4
:
Susceptible Exposed
b4 hpra
Bl—F%——>[J—x
ExposedRate InfecticusRate

(@ TotalPepulation

14. OasaliTe 3agaamMm popmyny noToka ExposedRate. BbiaenvTe NOTOK LLENYKOM
MbILLM 1 BBEAUTE ceaytollyto GOpMyy C MOMOLLbIO MacTepa NoACTaHOBKU
Kopaa:

Infectious*ContactRatelnfectious*Infectivity *Susceptible/TotalPopulation

.EProperlisSEl ‘,_,’vzlﬁl

= ExposedRate - Flow

[IMacewe  []3aemcuman [ | Koncranra

ExposedRate= 14

g Infectious*ContactRateInfect ioas*Infect ivity*susceptible/TotalPopulation
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Ham Heobxogumo HapucoBaTb CBA3M 3aBMCMMOCTEN, BeaylumMe OT YKa3aHHbIX B
dopmyne nepemeHHbIX W MApamMeTpoB K 3TOMy MOTOKY. MoKeT nokasaTtbea
3a6aBHbIM, HO B HEKOTOPbIX APYrMX MHCTPYMEHTAX CUCTEMHOMN OMHAMMUKM BCE CBA3M
NPUAETCA pUCOBaTb BPYYHY. Mbl e npeanoymMTaem WCNoAb30BaTb MEXaHM3M
aBTOMaTMYECKOro CO34aHNA CBA3EN.

15. LLlenkHMTe npaBoi KHOMKOW MbIWKW MO MNOTOKYy ExposedRate B rpadpuyeckom
pesaktope u Bblbepute onuuio Ucnpaeute owmbku B cBasax > Cosgatb
HegoCTaloWMe CBA3M U3 KOHTEKCTHOTO MeHH0. MNpn 3TOM NoABATCA HeaocTaloLme
[ON19 3TOro NOTOKa CBA3M 3aBUCMMOCTEN:

Susceptible Exposed Infectious Recovered
%Dl —>0
Expospd te InfectiousRate RecoveredRate

}:3 TDtEIPDpLIiIIEtiDn

(& ContactRatelnfectious (# AveragellinessDuration

@ Infectivity @ AveragelncubationTime

16. 3apgaite cneaytouyto popmyny ans notoka InfectiousRate:
Exposed/AveragelncubationTime

17. 3apaiite cheaytowyto dopmyny ans notoka RecoveredRate:
Infectious/AveragelllnessDuration

18. [obasbTe BCce HeaocCTalowMe CBA3M 3aBMCMMOCTe. B pesynbTate gmarpamma
NOTOKOB W HaKonuTesnen fo/KHa ByAeT BbIrNaaeTb cAeayowmm obpasom:

Susceptible Exposed N Infectious Recovered

> >O—x—>0

4
[ExposedRate Infectiot-,!SRate RecoferedRate

3

o ContactRatelnfectious \6 AveragelllnessDuration
*,

L
™

@ Totaanplji'i;tion

(& Infectivity ‘“6 fveragelncubationTime
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19. MoaKoppekTmpyiiTe BuA cBA3ein. M3meHnTe paguycbl gyr ceaseit, ytobbl caenatb
Anarpammy 6osee KpacMBOM M YMTAaeMOW, HaMpUMepP, KaK Ha PUCYHKE HUKe.
YT106bl M3MEHUTb U3rnb CBA3M, BblLeAUTE CBA3b B peJaKkTope U nepeTawumTe
METKY, Pacrnofio¥KeHHYI0 nocepeamHe CBA3M.

—— —— i
=

A Y i ~ -~
Susceptible Y Expogsed v Infegtious v Recovered
| | I
H—f———%——%——0
4 i 4
; Exposg InfectiFusRate d Reco\reredRate
l |

7

1) 1 I-\.
a X '

hY -\
(H-TotalPopulation

kY

@ Conta ctRateIr;'fgctio us \6 AveragelllnessDuration

:,
,
\'\

@ Infectivity “@ AveragelncubationTime

20. 3anyctute moaenb 1 MCCHEAyﬁTe ANHaMUKY npouecca C NOMOLWbIO NMOXOXUX Ha

BUAKETDI MHGOPMALMOHHbIX OKOH 3TUX nepemeHHbIX. OTKpbITb

MHOOPMALIMOHHOE OKHO NepeMeHHON MOXKHO, LWEeAKHYB MbIWb NO 3TOM
nepemeHHoMn. YTo6bl U3MEHUTb pa3mep OKHA, NOTAHMTE 33 NPaBblA HUXKHWUIA yron

9TOro OKHa.

A- SER : Simulation - AnyLogic Professional = [u] %
Suscegifible Euéms’ed s Infectious Recovered
1838 25 08! h 1014975 Al T.T4T 402

4
InfectiousRate

Akk
Exgusmﬂa(e
gzl 32565

/

i TetzlPopulation
10,000 \

Infectivit,
Gngectty

Exposed

> B O CC EE G

. .@?Eglaclﬂalelnleclmus

i
RecoveredRale
127685,

(i AverageliinessDuration
15

(9.3(\:\ ragelncubationTime

@  JBIX | Infectious

A

rA
Nayaa L
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21. Y106blI NepeknouUnTb MHOOPMALMOHHOE OKHO B peMm rpaduka, nposegurte

KYPCOPOM MbILIM NO 3ar0/N0BKY OKHa WU LWEAKHUTE NOSBUBLUMIACA CNpaBa 3HAYOK
rpadukKa.

22. YBenuuybTe CKOPOCTb BbINOAHEHUA MOAeNU, YToBbl MOAEeNMPOBaHNE MPOXOAUI0
6bicTpee.
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da3a 2. flobaBneHue rpadpuKa anAa susyanusayum
AVHaMUKM npouecca

Luknel  obpamHol  ceA3u: ypasHosewusarowue u
ycunusarouue

CuctemHan AMHaMMKa M3ydaeT cUCTeMbl C 06paTHbIMKU CBA3AMM, TO €CTb CMUCTEMBI,
06pasoBaHHble (BO3MOXKHO, 3aBUCALLMMUK APYT OT Apyra) LMKAamu obpaTHOM CBA3M.

Ectb ABa Tvna uUMKAOB 06paTHOM CBA3W: ycuausarowue W ypasHosewusarowue.
OnpeaennTb TUN UMKAQ MOXKHO C MOMOLLbIO CNeayoLMX NpasBul.

HauHuTe C nNpeanonoXKeHWs, 4YTO 3HayYeHue MepemMeHHOM yBe/auduBaeTcs, W
npocneanTe 3a UISMEHEHNEM 3HAYEHUIN BXOAALLMX B LUK NEPEMEHHbIX.

Lnkn asnaetca:

yCunuearoOWUM, €Cin Nocae MPOXOMAEHUA MO LMUKAY Bbl BUAUTE TOT XKe
pe3ynbTaT, YTo 6blN AONYLLEH MPY HAYANbHOM NPELNONOKEHUY;

ypasHosewusarowum, ecnm pe3ynbtat MNPOTUBOPEYUT  HaYa/IbHOMY
npeanonoXxeHuto.

EcTb 1 gpyroi cnocob onpegeneHna TMNa UUKa:

Ycunusarouwue UMKNbI COAEP)KaT 4YeTHoe (MAM HyneBoe) KO/AMYECTBO
oTpUuUaTenbHbIX cBA3el (TO ecTb, CBA3Ei, YMeHblIalWUX 3HayeHue
33aBMCMMOW NepemMeHHOoM).

YpasHogewusaroujue  UMKAbI  COAEPXaT  HeYyeTHOe  KOJIMYecTBo
oTpULLATENbHbIX CBA3EMN.

[JobaBm Ha guarpammy MeTKy aas obpasoBaBlieroca B Hallen cucteme LMKAA
3aBUCMMOCTEN.

-
1. Mepetawmte asnement Uukn ‘B* 3 naautpel Cucremnas pguHamuka Ha

Anarpammy M pacrnosioXuTe ero Tak, Kak NOKa3aHo Ha CAeayowem pPUCYHKe.
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Susceptible Expgsed Infectious Recovered
f f ;

¥ : K . y
= i Lol ¥ o
[J——=—[ X—>[ x—>[]
_ InfectipusRate Rec D\TeredRate
AR) i

™. Contagion

¥ \ —————

(M-FotalPapulation ——(# ContactRatelnfectious (™ AveragellinessDuration
\ \

\6 Infectivity @ AveragelncubationTime

2. NepeianTte B naHenb CeoiictBa M M3meHuTe Tun uMKna Ha R (4TO O3HauvaeT
Reinforcing, To ecTb «ycunusawlminy). OcTaBbTe 3afaHHOE MO YMOAYaHUIO
HanpaBnieHue: No yacoBoii cTpesike U YKaxuTe TEKCT, KoTopbl Anylogic byaet
oTobpaXkaTb BO3/1e 3HaUKa UuKna: Contagion (To ecTb, «3apaskeHne»).

AnemeHm «Ljukn»

dnemeHT AnylLogic Liukn @,‘ npeacraBaser cobon rpadmnyecknini 3Ha4OK, COCTOALLNMN
M3 METKM C OMUCAHMEM CMbICNa LMKAA U CTPESIKW, MOKasblBaloWel HanpasaeHue
3TOro0 UMKAA. DNEMEHT He 3ajaeT caMy JIOTWKY 3aBUCMMOCTEN B MOAENMpPYyemMol
cMcTeme, a TOJIbKO MOKasbiBaeT MHGopMaLmio 06 0b6pa3oBaBLIEMCA LMKAE BAUAHWUM
nepemeHHbIX Apyr Ha gpyra. [JobaBnaa Ha AMarpammy 3HAYKM LMKNOB, Bbl MOXKETE
061erynTb NOHMMaHME CYLLECTBYHOLLMX B 3TOM AMArpamme LMKI0B 06paTHOM CBA3U
6yayLmm Nonb3oBaTeNsAIM 3TOM MOAENN.

[asalite onpegenvm TuN Hawero uukna Contagion. YsenuyeHue 3HaYyeHUA
Hakonutena Infectious BefeT K yBe/NMYEHUIO 3HAYEHUS NMOTOKa ExposedRate, uto B
CBOIO o4yepesb yBe/NMYMBAET 3HauYeHWe Hakonutensa Exposed. CnepoBaTenbHO, LMKA
Contagion asnaeTcA ycuamsatoLwmm. Bce cBA3M B 3TOM LMKAE NONOKUTE/bHbIE.

OnpeaenuTe, Kakue elle UMKAbl NPUCYTCTBYIOT B MoAennpyemoin cucteme? Kakux
OHW TUNOB?

Tenepb AaBaiite 4o06aBUM BpeMeHHOM rpaduK ans NPoCcMoTpa AMHAMUKM U3MEHEHMUA
YMCNEHHOCTM KaXKA0M KaTeropuu Ntofel B Halle Moaenu.

Anarpammy v yBeandbTe pasmep rpaduka, Kak NoKasaHO Ha PUCYHKE HUKe.
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¥, Tucrorpamua

% [leywepHan rucTorpamma

— Dataset Title

»

B naHenu CeolictBa nepeigute B pasgen [JaHHble. M3meHuTe cBoMCTBa
3NeMeHTa AaHHbIX, CO34aHHOTO ANA rpaduKa No yMoI4YaHuUIo:

3aronoBok: Susceptible people (To ecTb, BocnpuMmumBble K 3ab6oseBaHUI0
noam).

3HaueHue: Susceptible (Nnpu BBEAEHUU UMEHU MEPEMEHHOW UCMONb3yhTe
MacTep NOACTaHOBKM Koaa).

* [anHme

(®) 3Hauenne () HaBop gaHHbx

3aronoeok: | Susceptible people

3HaueHHE: Susceptible

CTune MapKepa: -_—

—_— W pt
[ dodgerBlue ] -

ToAwmHa AMHMK;

Leer

or || 22

[ob6aBbTe elle TpM 371eMeHTa AaHHbIX, KoTopble 6yayT oTobparkaTb 3Ha4yeHuA
Hakonutenen Exposed, Infectious, w Recovered cooTBeTcTBEHHO. YTO6bI

006aBUTb 3/1EMEHT, HAXKMUTE KHOMKY @ Jo6aButb.
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* [aHHbie

(®) 3Hauenwe () HaBop aaHHb

3aronoBoK: | Susceptible people
3HaueHne: Susceptible

CTune mapkepa: | _— |
TonwpHa nuHWK: |— V| |1 | pt

User: " GG

BIEE

He 3abyabTe NpOCTaBUTb KaXKA0MY 31€MEHTY COOTBETCTBYIOLLMI 3aro/IoBOK.
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&% plot - BpemeHHo#i rpadmk

(® 3nauenwe () HaBop aaHHbn

3aronoeok: | Exposed pecple

3HaveHune: Exposed

Crune mapkepa:

E—
ToALLMHE AUHIN: —_— ¥ pt
Uger: [ darkOrange | v

(® Inauenne () HaBop gaHHenx

3arcnosok: | Infectious people

3HayeHME Infectious

CTune Mapkepa:

—
TonwwmHa AuHuK: — ¥ pt
Uger: [ _magenta |~

(® Inauenne () HaGop aaHHbx

3arcnosok: | Recovered people

JHadeHMe Recovered

Crnne mapkepa:

_—
TonwmuHa ArHuR: — ¥ pt
Lger: | lime _J%

o || &

6. Y106bl rpadmk cobmpan AaHHble HA MPOTAMEHUM BCEro BPEMEHM BbINOAHEHUA
MmogZenu, B pasgene csoicte O6HOBAEHME JaHHbIX U3MEHUTE 3HAYeHUe OMnumm

Otobpaxkatb go: 300 nocneaHUX 3HaUEHUIA.



7.

Anylogic 8 3a Tpu aHA
B pa3aene ceoicte Macwrtab ybeantech, 4To rpaduk oTpaxkaer AaHHble ana 300
300 epyHnL, Mopa,. BpeMeHW.
8.

eaNHUL, MOLENbHOro BpemeHW. s 3Toro yctaHosuTe BpeMeHHOM Avana3oH Ha
noj, AMHUen.

B pa3gene cBoicts rpadmka BHewHui Bug cbpocbte pnarkok 3anmeBka obnactm
9. Ml

3aKOHYMAM CO3JaHME MOLENN.
rpadukKa.

3anyctute ee M noHabnogalkite 3a
OWHAaMWKOW pacnpocTpaHeHus 60ne3HM ¢ nomolbio A06aBAEHHOrO Hamu
A SEIR: Simulation - AnyLogic Professional

Recovered
£62915

\ A\

G TatalPopulation
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.
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Gintectity

Duration
10,000

G AyeragelncubationTime
\
£.000
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\
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2.000

o
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@ Susceptible people @ Exposed people
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@ Infectious people

300
@ Recovered people
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da3a 3. IKcnepuMeHT BapbUpPOBaHUA NapamMeTpoB

Tenepb faBaiTe U3y4yUM, KaK MeEHAETCA AMHAMMKa PAacnpPOCTPaHEHUs SNMAEMUU NpuU
pasnYHbIX 3HaYeHUAX WHTEHCMBHOCTH KOHTAKTOB Mexay No4bMMU,
BOCMO/1b30BABLUNCH IKCMEPUMEHTOM BapbMPOBaAHUA NapameTpos. Mbl 3anycTum 3ToT
akcnepumeHT B AnyLogic Cloud.

AnylLogic Cloud

Anylogic Cloud — 3To 065nayHbIli CepBWUC, MO3BOAKOLWMI 3aMnyckaTb MOAENMU
OHMaliH ¢ Noboro ycTpomcTea, B TOM 4ucae c TenedoHOB W MNIAHLWIETOB, U
AEeNnTbCA MOAENAMM C APYTMMM NO/Ib30BATENAMM.

Anylogic Cloud — 3T0O MOLWHbIA WHCTPYMEHT AAA aHaAu3a Moaenew,
npeanaratoWmin LWWMPOKMN Habop SKCNEPUMEHTOB U CPEACTB aHaNM3a AaHHbIX.

Cepsuc Anylogic Cloud pacnonaraetcs Ha nnatpopme Amazon Web Services u
[OCTYyneH Kaxgomy. [axe ecnn Bbl He mcnonb3lyeTe Anylogic, Bbl BCe paBHO
MoxeTe Bocnonb3oBatbcA Cloud ansa  nosayyeHus  npeacTtaBiAeHUs O
MOZENNPOBaHUM.

1. [dBaxabl wWenkHuTe no anemeHTy KoHdurypaumsa sanycka: Main B naHenu
MpoekTbl.

2. OtkpoeTtca pepaktop KoHgurypauumsa 3anycka. 34eCb MOXKHO yKas3aTb BXOZHbIE U
BbIXOAHblE AaHHble MOLENM Mepefn Tem, KaK 3arpysuTb ee B obnako Anylogic.
BbibepuTe BCe napameTpbl U3 cnucka BxopHble paHHble WM nepeTawmTe MX
BMNPaBO B MyCTOe NPOCTPAHCTBO BxogHble AaHHbIe.
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£5 Kondmrypauma sanycka 5 = 0

Q  BxogHble naHHble & e
v'l?j) BxogHble gaHHEIE @

] TotalPopulation: 10000

(3‘ Infectivity: 0.6 _\
(3 ContactRatelnfectious: 1.25

(€] AveragelncubationTime: 10

] AveragelllnessDuration: 15
v @ Brixogrie gannse

[ plot: Susceptible peo...

3. MNepeTawmre eaMHCTBEHHbIN 31EMEHT U3 CMMCKa BbixogHble aaHHble (p/ot) Ha
MyCTyto NpaByto NaHeNb BbixogHble gaHHbIe.

MNaHenn BxoaHble faHHble M BbixogHble AaHHble 3aMONHATCA BbIOPAHHBIMW HaMM
anemeHTamun. Koraa mogenv byget akcnoptupoBaHa B Anylogic Cloud, 3HayeHus
BblOpPaHHbIX  MapaMeTpPoB  MOXKHO  byaeT  perynupoBatb. [paduk  byaer
MCNONb30BaTbCA A4 BbiIBOAA AaHHbIX 06/1a4HON Mogenu.
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£5 Kongurypauwa sanycka 2 = g

Q BxoaHble gaHHble @ e

v (2 BxoaHbIE AaHHbIE

L] TotalPopulation: 10000
@] Infectivity: 0.6 €] TetalPopulation (10000 no ymondaHwia) x
¥ ContactRatelnfectious: 1.25
<] AveragelncubationTime: 10
<] AveragelllnessDuration: 15 | Infectivity
w %_ BeixoHEIE AaHHEIE

e

|T0ta\ population

& Infectivity (0.6 no ymonuann) x

| Contact rate infectious

@ ContactRatelnfectious (1.25 N0 YMONYaHNH) x

| Average incubation time

(3 AveragelncubationTime (10 no ymonuanuo) x

| Average illness duration

(3 AveragelllnessDuration (15 no ymonqannio) x

BbixogHble gaHHble G i,

[Plot

[& level.plot X

4. Ybeammcsa, 4to aKcnepumeHT mogennpyet posHo 300 gHel: Ans 3Toro cnegyet

OrpaHM4YUTL BpemMs  BbINOJIHEHUA 3KcnepumeHTa. Ha naHenu  cBolicTs
KoHdurypauumm 3anycka packpoite pasgen MopenbHoe Bpewms. Bbibepute B
3agaHHoe Bpems B BbiNagawwem crnucke OctaHoBUTB U YyKaxkute 300 B
KayectBe KoHeuHoro BpemeHu.

5. LWenkHWTe no ccbiike AkcnopT mogenn B o6aako AnylLogic B OCHOBHOW 4acTu

naHesin CBOMCTB.

6. OTKpoeTcs AManoroBoe okHO dkcnopT mogenu B obnako Anylogic, ¢ nomoLbio

KOTOPOro HyXHO 3aperncTpmpoBsaTtbca uan asTopusosatbca B Anylogic Cloud, a
TaK¥Ke HaCTPOWTb NapamMeTpbl 3arpy3KM MOAENN.

7. Nocne 3aBeplueHMsa HACTPOMKK 1 3arpy3kn, AnyLogic Cloud oTkpoeTcs Bo BKaagKe

YCTAaHOB/MIEHHOrO MO YyMOANYaHWto 6paysepa (HeobxoAMMO npeaBapUTENbHO
aBTopusoBaTbcA B Cloud).
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8. [ns Havyana pasaitte 3anyctum B ob6/saKe MPOCTOM 3KCNepUMMeHT. Bbibepute
3KCNEePUMEHT B CMUCKE CNeBa W Ha)KMUTE KHOMKy Run B BepxHel yactu Beb-
CTpaHuLbI.

13.05.2020, 14:46:28 + Inputs

Experiment
13.05.2020 | Simulation Total population

Infectivity

9. B pasgene Outputs noasutca rpaduk, NOXOKMI HA TOT, KOTOPbLIA Bbl BUAEAU
nocne 3anycka mogenu 8 AnylLogic.

v Qutputs

Plot
@ Susceptible people

10K
@ Exposed people
Ski @ Infectious people
@ Recovered people
] \ ] ] ] |
0 50 100 150 200 250 300

10. fasaiite co3gagum apyroit skcnepumenT B Cloud. HaxmuTe KHOMKY C M/ocom
CBepXy Ha SIeBOM NaHenu.

13.05.2020, 14:46:28 + Inputs

Experiment
13.05.2020 | Simulation Total population

Infectivity

11. OTkpoetca BcnabiBatowee okHo New experiment. B none Experiment name
BBeaute ContactRateVariation. BbibepuTte Variation B BbiNaZaloLLEM CMUCKe
Experiment Type n Haxkmute Add.
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New experiment

Version 1

Experiment name

ContactRateVariation

Experiment type
Variation v

Multiple iterations with one or more inputs varied with the given

step within the specified range.
Ca-\.:e{ m

SKcnepumMmeHm 8apbUPOBAHUSA NAPAMEMPOB

C nomoLbto IKcrnepumMmeHma 8apbUpo8aHUS MAPAMEMPOE8 Mbl MOXKEM OCYLLECTBAATb
CNOXHOE MOAEeNNPOBaHME, B PaMKax KOTOPOro MpOM3BOAMUTCA Cepua 3arycKos
MOZEeNN C OTAMYAIWMMMUCA 3HAYEHUAMM OAHOTO MW HECKOJIbKUX MapameTpos.
Mocne 3aBepleHWs 3KCMepMmeHTa pesy/bTaTbl BCEX 3aMmycKoB OTO6paaloTcA Ha
OAHOW AMarpamme, YTO MO3BO/AET MOHATb, KAK U3MEHEHME 3HAYeHMI NapameTpos
B/IMAET Ha Pe3y/ibTaT NPOroHa Moaesu.

Ecan mbl 3anyCTUM 3KCNepuMeHT C d)MKCMpOBaHHbIMM 3Ha4YeHNnAMMN NapameTpos, Mbl
TaKXe CMOXXeM OUEeHUTb BInAHNe cnyqal‘/'lelx d)aKTOpOB Ha CTOXaCTu4eCckme moaenn.

12. Ha neBoil naHenu nOABUTCA elle OAMH 3KcnepumeHT. B pasgene Inputs
oTobpakaloTcA MapameTpbl areHTa BEPXHEro YPOBHA 3TOrO 3KCNEPUMMEHTA: B
Hawem cayyae 310 Main. Tlo ymMOnYaHWIO Yy BCEX 3TUX NapamMeTpoB
bUKcMpoBaHHble  3HAYeHMUs, KoTopble He OyayT M3MeHATbCA B Xo4e
MOAEeNNPoBaHUA. YToObl Hal 3KCMNEPUMEHT BapbuMpPOBaAN MHTEHCMBHOCTb
KOHTAKTOB 3apaKeHHbIX NI0AeN, 3TO NoBeAeHUe HyKHO HacTpouTb B Dashboard
editor. LLlenKHWTE MO CCbiIKe, MOKa3aHHOM Ha PUCYHKE HUXKE.
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13.05.2020,1525:22 + v Inputs

ContactRateVariation

13.05.2020 | Variation Setup ranges, steps, and distributions in the Dashboard editor

Experiment

13.05.2020 | Simulation Total population 10000
Infectivity 0.6
Contact rate infectious 125
Average incubation time 10
Averageillness duration 15

13. Haigute napametp Contact rate infectious n nsmenute ero Tun Ha Varied in

range B Bbinagakouwem Cnucke.

Save dashboard Cancel

13.05.2020,152522 + v Inputs

ContactRateVariati
CECTTT -

13.05.2020 | Variation ® Total population Edit box v

Experiment

13.05.2020 | simulation
@® Infectivity Edit box v@
@ Contactrate infectious  Varied in range v

14. LLlenkHuTe no KHonKe Save Dashboard, 4yTobbl COXPaHUTL U3MEHEHUA.

15. Ykaxute 0.3 B KauecTBe MMHMMA/IbHOTO 3HaYeHUA NapameTpa, a 2 — B KayecTse
MaKcumanbHoro. B none step sseaute war: 0.1.

13.05.2020,152522 + v Inputs

ContactRateVariation

13.05.2020 | Variation Setup ranges, steps, and distributions in the Dashbeard editor

Experiment

13.05.2020 | Simulation Total population 10000
Infectivity 06
Contact rate infectious [..] 03 2 step | 041

16. Mbl roToBbI 3aNyCTUTb IKCNEPUMEHT U NMOHA6A0AATL 33 USMEHEHMEM AUHAMMUKM
pacnpocTpaHeHus 3a601eBaHNA Ha HECKONIbKUX MPOFOHAxX C NOMOLLbHO rpadurKoB.
HaskmuTte KHOMKy Run, 4To6bl HAYaTb 3KCNMEPUMEHT BapbMPOBAHMA NAapPamMeTPOB.

JKCNepMMEHT BapbMpPOBaHMUA NapameTpPoB NPON3BeAeT HECKO/IbKO MPOroOHOB MOAENN
C OT/AMYAOWMMMKCA 3HauyeHWAmM napameTpa Contact rate infectious w BbiBeaeT
pesynbTaTbhl MOAEAMPOBAHUA Ha rpaduKax.
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Outputs
Plot|Susceptible people Plot|Exposed people
10k — 4000
gk
3000
Bk
2000
4%
" 1000
0 0 e R ——
100 200 300 100 200 300
Plot|Infectious people Plot|Recovered people
4000 10k
2000 8k
6k
2000
4le
1000 2%k
0 0
100 200 300 100 200 300

Kaxkabili rpadmK BKAOYAET pe3ybTaTbl HECKOIbKUX NPOroHOB (MO 04HOM KPMBOW Ha
3anyck) — Bcero 18. [ipyrumn cnosamu, Mbl BUAUM 18 cueHapues 3abonesaemoctu
ANA pasHblX NMoKasaTesieil MHTEHCMBHOCTU KOHTAKTOB, Bapbupyowmxca ot 0.3 go 2.
3TH cueHapuy OTparkatoT 18 WwaroB B pamKax AManasoHa 3Ha4veHui Ans napameTpa,
KOTOpPbIA Mbl 33Z1a/11 paHee.

HaBeauTe Kypcop MblliM Ha KpWBYyl, 4TODbl YyBMAETb 3HaAYeHUEe MapameTpa,
MCNO/MIb30BaHHOE ANA NOJIyYeHUA 3TOW KPWBOW. Bbl yBMAWUTE, Kak ysBenuyeHue
MHTEHCMBHOCTM KOHTAKTOB N03BOAAET MHbEKLMN pacnpocTpaHATbCA bbicTpee.
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da3a 4. KaanbpoBKa napameTpos mogenu

Mbl 3Haem, YTO cO34aHHAA HamMM guarpamma MNOTOKOB M Hakonutenein abcontoTHO
TOYHO OTpa)KaeT MOAEeNMPYEMbIM MpoLecc pacnpocTpaHeHus snugemun. Ho
3HayeHWA  onpeaeneHHblX  napametTpoB (@ uMeHHo -  Infectivity w
ContactRatelnfectious) Henb3a W3MepUTb HaMNpPAMYylO, NO3TOMY, 4Tobbl 6bITb
yBEPEHHbIMM B AOCTOBEPHOCTU PE3yNbTaToB PaboTbl MOAENMN, HAM HYKHO NPOBECTU
Ba/IMAAUMIO 3HAYEHWI 3TUX MapamMeTpPoB A0 TOro, KakK Mbl HauyHeM WCMOAb30BaTb
mogaenb. Ecam y Bac ectb HabnogeHUs 3a noBegeHUEM MOAENMPYEMOI CUCTEMbI B
peanbHOM M3HW, TO Ay4dlle BCEro C 3TON 3adayen CNpaBuUTCA KaaubpoeKa -
3KCNEPUMEHT, KOTOPbI NoabupaeT 3HAYEHUA MapaMeTpoB TakMM 06pa3om, YTOObI
noseseHne mogenn Hambonee TOYHO COBMAZAN0 C NOBEAEHUEM MOAENUPYEMOro
06beKTa peanbHOro Mupa,

Kanubposka

JKCNEepPMMEHT Ka/lIMBPOBKM MHOFOKPATHO 3anyCKaeT MOAeNb U CpaBHUBaET
pe3ynbTaTbl KaXAoOro NPOroHa C peanbHbiMK (MCTOPUYECKUMM) AaHHBIMU.
Mcnonb3ys 3BPUCTUUECKUIA aNropuTMm, ONTUMM3ATOP MpeanaraeT HOBYIO
KOMBWMHALMIO 3HAYEHUI NapameTpPoB ANA KaXA0ro nocieaytoLero nporoHa
mogenu. locne  BbINO/SIHEHUSA  YKA3aHHOrO  KO/AMYECTBA  MPOroHOB
3KCNepUMeHT BblbepeT 3HauyeHWUA MapameTpoB, NPV KOTOPbIX pe3y/bTaTbl
MmoAennpoBaHuA 6binn Hanbonee 6AM3KK K peanbHOM cUTyauuu.

SkcnepumeHm Kanubposku AnylLogic MCNoNb3yeT BCTPOEHHbIA ONTUMMU3ATOP
OptQuest, paspaboTaHHbIn KomnaHuen OptTek Systems, Inc.

BHauane pob6aBMm B MOZE/Nb UCTOPUYECKME [aHHble: MPOBeAeHHble B peasbHOM
YKU3HW eXXefHEeBHbIe U3MEPEHUA KoMYecTBa 3ab01eBLINX Nt0AeN BO BPEMSA BCMbILLKK
anuageMuun. ITU OaHHble XPaHATCA B TeKcToBomM daine B BuAe Tabavubl, U Mbl
CMOXEM MOCTPOUTbL MO 3TUM AaHHbIM TrPaduK AMHAMUKW  PacnpoCTpaHeHus
3a60/1eBaHMA C NOMOLLbIO TabanuHoMi PyHKLUMM Anylogic.
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TabauyHasa pyHKYUA

TabauyHaA pyHKYUA — 3T0 PYHKUMA, AaHHbIE KOTOPOK 3a4aHbl B Tab/IMYHOM
Buae. Monb3oBaTeNb YKasblBAaeT HECKO/IbKO Map (aprymeHT, 3HauyeHue), u
AnylLogic cTpouT QYHKUMIO, WCMNOAb3YyA 3T JaHHble W 334aHHbIN
Nno/ib30BaTeNEM TUM MHTEPNONALMUM.

Mpn Bbi3oBe YHKUUM NONb30BaTe/b YKa3blBaeT 3HAYeHWE aprymeHTa
GYHKLMM, 1 OHA BO3BPALLAET COOTBETCTBYIOLLEE 3TOMY apryMeHTY 3HaYeHue.
Ecnn  [aHHbIA  apryMeHT OTCyTCTBYeT B Tab/AMYHbBIX [aHHbIX, TO ANA
NoOJIyYeHUs COOTBETCTBYIOLWLErO €My 3HauyeHus OYHKLMM UCcnonb3yeTca
WHTEpPRONALMA.

C nomoubto TabAMYHbIX PYHKLMA MOMKHO 3a4aBaTb C/IOXKHbIE HEJNMHEWHbIE
33aBUCMMOCTH, KOTOpble He MoryT ObiTb OMNMCaHbl KaK CoyeTaHue
CTaHAAPTHbIX PYHKUMIA. Takke TabanyHblie GyHKLMM MOTYT UCNOIb30BaATLCA
ONA  npuBeAeHWA 3afaHHblX B TabAMYHOM BMAE 3KCNEPUMEHTANbHbIX
[OaHHbIX B HENPEPbIBHbIN BUA,.

1. OTkpoiite guarpammy Main n nobasbTe Ha Hee TabauuHyro ¢yHKUUIO @ n3
nanutpbl CuctemHana anHamuka. HasosuTe 3Ty dyHKuno InfectiousHistory.

2. OTkpoinTe  TeKkctoBbIM  daWn  HistoricData.txt w3  nankm  Karaszaor
AnylLogic/resources/AnylLogic in 3 days/SEIR. Karasor AnylLogic 3pecb — 310
TOT KaTa/sior Ha Bawem KomnbloTepe, KyAa ycTaHoBneH Anylogic, Hanpumep,
Program Files/AnylLogic 8 Professional.

3. CronupyiTe coaepskMmoe TeKcToBoro ¢aitna B 6ydep obmeHa, 3aTem nepenante
B CeKumto ceoictB TabanyHon ¢yHKUMKM TabauuHble AaHHble U LLEIKHUTE Mo

Al
KHomKe BctaButb M3 6Gydepa LE. Cronbubl Tabavubl AprymeHT 1 3HaueHue
3aMOJIHATCA AAaHHBIMU.
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(1 Ceoiictea 57 M -~ = 8

& InfectiousHistory - Ta6anuHaa yHKUMA

ras: InfecticusHistory

Orobpaxarte uma [ Werntouunte

BugnmocTe: @ aa
MHTepnonaums: JNTuHeRH I -
Ecnu aprymenT eoixognt 3a npegensr | Dwnbea -

w TabnuuHbIE JaHHbIE

[7] 3arpyxaerca ns Basbl garHbix

AprymeHt 3HadeHne
i0 0

3)
B

4. OTKpoiiTe cekumio cBOMCTB TabanuHol dyHKumm Mpeas. npocmoTp, 1 Bbl yBuAUTE

KPUBYIO AWHAMUKWM pacnpocTpaHeHua 6onesHW, KoTopas Habawoganacb B
peanbHOM KU3HW.
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+* [peng. npocymoTp
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5. Bbllwe B cBOMCTBAX, BbibepuTe y NapameTpa Ecam aprymeHT BbIXOAUT 3a nNpeae/ibl
onuuto bavkarwmid. B aTom cnyvae ¢yHKUMA ByaeT KoppeKTHO obpabaTbiBaTb
cayyau, Korga OyHKUMM nepefaeTcA aprymeHT, /fexalui 3a npegenamu
WHTEpBasaa aprymeHTOB, 3a[aHHOr0 HaMu B ceKLmMn TabnnuHble AaHHble.

MocKonbKy Mbl Bbibpanu onuuio bavokanwmnii, GpyHKUMA ByaeT aKcTpanoanpoBaTbes,
MCNO/b3yA 3HAYEHMUA, 3afaHHble A1A KpanHUX (MUHUMANbHOTO U MaKCMMasbHOrO)
AOMYCTUMbIX apryMeHTOB. ITO 3HAYMT, YTO A/1A BCEX aprymeHTOB cseBa (crnpasa) oT
AonycTMmon o6nactu aprymeHToB, 3HaudeHue ¢yHKUMKM OyaeT paBHO 3HauYeHwuto,
KOTOPOE OHa MNpPUHMMaeT B CcamMoil /feBOW (MpaBoi) TOYKe WHTEepBasa CBOUX
aprymeHToB. MpaduK B cekumm MpeaB. npocMoTp O0TOBPAXKaeT TEKyLLME HACTPOMKMU
WHTEPNONALMMN U SKCTPANONALMMN TaBANYHON GYHKL MM,

Tenepb Mmbl o6aBMM Habop AaHHbIX, YTOObI cobupaTb MHPOPMALUUIO O KOoAUYecTBe
3apasHbIX Nt0Ael BO BPpeMA BbINOJHEHUA MOLENN.

6. LLlenkHnTe NpaBoi KHOMKOW MbIWKM MO HakKonutento Infectious v Bbibepute NyHKT

Cospatb Habop AaHHbIX.
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G'I InfectiousDS

Susce;p't’ible i \‘-‘ Exp?§éa .\\\‘ Infe psq Recoversd
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5\ . DopMaTHpoBaTE KOA

", -

O Infectivity
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Cozgate HaBop AaHHbIX
@ InfectiousHistory Co34aTe 3NEMEHT yNpaBIeHNA ¥

Cozgats guarpammy »

Wecnpaeute cwimBen B ceazax ;]

H

7. Koroa Habop paHHbix InfectiousDS nossuTcA Ha Auvarpamme, OTKpoWTe ero
CBOWCTBA.

lMOCKONbKY Mbl  XOTMUM MOHabAlAaTb 33 AWMHAMWKOW  PacnpoCTpaHeHuA

3aboneBaHus, octaBbTe GNaXKoK Ha onuun Ucnonb3oBatb BpemMs B KauecTBe

3HauyeHuA no ocu X.
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] Ceoiicrea 52 . = = 0

@- InfectiousDS - Ha6op gaHHbIX

Wnan: | InfectiousD5 | OrobpaxaTe uma

[ Mcknroumts

BuanmocTs: @ pa

EMCI‘ICIJ'II:.’-DEETI: BpEMA B KAYECTEE IHAYEHWMA NO OCH I

3HaueHwe no ocn Y Infectious

XpanwTe go | 300 NOCNEAHNK NEMEDEHNA

(®) OBHOBNATE AZHHBIE 3ETOMATUYECKH

(") He oBHOBAATE A3HHBIE AETOMATHYECKK

(® Wcnonesoeats MogenbHoe Bpema () Mcnonb3oBaTe KaneHaapHbIE 43Tbl

Bpema nepeoro oBHoBNEHWA: ad a AHK v
03.11.2016 [~ | | B:00:00[2
y
Meprog: ad 1 OHW W
I

Bectw #ypHan e Gaze 4aHHBIX
Bectv xypHan BoINCAHEHNA MOAENN

8. OtmetbTe dnaxkkom onuuio O6HOBAATbL AaHHble aBTOMaTUUECKM M YCTaHOBUTE
Mepuop obHoBAEeHUA B 1, 4TO6bI A06aBAATL K Habopy [AaHHbIX MO OAHOMY
3HAYEHMUIO Ha KaXKabl MOAeINPYEeMbIA AeHb.

9. Y1o6bl COXpaHWUTb AaHHble 060 BCEM MPOrOHE MOAENM, YKaKUTE, YTO AaHHbIN
Habop gaHHbIX 6yaeT XpaHutb go 300 nocnefgHUX nsmepeHui.

Mbl roTOBbI CO34aTb HaLl SKCMEPUMEHT.

10. WenKkHnTe NpaBoit KHOMKOW MbiwM no mogenn SEIR B naHenn MpoekTbl K
Bblbepute U3 KOHTEKCTHOro MeHto NyHKT Co3patb > DKcnepuMeHT. B okHe
mactepa HoBbili 3kcnepumeHT Bblbepute Kanubpoeka B cekuuun Tun
aKCnepuMeHTa 1 3aTeM LenkHuTe Janee.

11. B cnyyae sKcnepumeHTa Ka/ivMBpOBKM HACTPOMKa ero mapameTpos MpoBOAUTCA
npAmMo B OKHe MacTepa co3faHuA 3KcnepumeHTa. M3meHuTe TMN napameTpos,
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KOoTOopble Mbl XOTUM Kanubposatb (Infectivity w ContactRatelnfectious), c
bUKCMPOBAHHOTO Ha HenpepbiBHbIA. 3agante  MUHUManbHoe (MuH) K
MaKcumanbHoe (Makc) 3HaueHus agmMana3oHa KaanbpoBKu.

MapameTper

Mapametp |TH|'| | 3HAYEHNE | T | Makc | LWar |
TotalPopulation hMKCHpOEaHHEIN

Infectivity HENpPEREIEHEIA 0.005 1
ContactRatelnfectious HENpEpbIBHbIA 0.01 3

AveragelncubationTime  gMrcupoBaHHBIR
AweragelllnessDuration hMKCHpOEaHHEIN

12. Begute cieayowyo MHOOPMaULMIO B PACMOJIOKEHHYIO HUKe Tabauuy
KpuUTepumes KaimbpoBKu:

3aronoBok: Infectious curve match

Tun: BbibepuTe N3 cnucka Habop AaHHbIX
Pe3synbTat mogenupoBanus: root.InfectiousDS
PeanbHble aaHHble: root.InfectiousHistory

Koa¢pdpuumenr: 1.0

Kpurtepum:
3aronoeok | Tun PesyneTat Mmogenuposanna | PeaneHele ganHele | K...T|
Infectious curve match HaBop ganHex rootInfectiousDS root.InfectiousHistory 1.0

AreHT BepxHero ypoBHa Main poctyneH 34ecb Kak rootf. PesynbtaTtbl paboTbl Hawew
MOZENN COXpaHATCA B Habop AaHHbIx InfectiousDS. MNocne OKOHYaHMA MPOroHa
MOZENN XpaHawmecs B 3TOM Habope AaHHble ByayT CPaBHMBATLCA C AAHHbBIMKU U3
TabnnuHon dyHkumu InfectiousHistory.

B Hawel mopenn TONbKO OAMH KPUTEPUM KaiMBPOBKKU, HO WX MOXKET OblTb ©
HECKO/IbKO, B TaKOM C/lydae Bbl MOXETe NMPUCBOMTb KPUTEPUAM PasnyHble BECoBble
KoaddUUMNEHTbI.

13. WenkHute no kHonke NoToeo. Mpy 3TOM OTKPOETCA AMarpamma SKCnepumeHTa
Calibration c co3gaHHbIM MO YMOJIYaHUIO MHTEPdENCOM 3TOro 3KCNEPUMEHTA.
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14. WlenkHnuTte no CUHEN AMHMKM, pacnofaraloleincs Hag OCAMM KOoopAuHaT, B
rpadpuyeckom pegaktope Calibration. 9To IMHUA pamKK: pamKa 3agaeT obaacTb,
KoTopas byaer oTobparkaTbCA B OKHE mMOAenn. B cBolCTBax pamMKu yCTaHOBUTE
WupuHy Ha 900, a Bbicory — Ha 700, 4TOob6blI CreHepupoBaHHble rpaduKkn

nomecTuancb B OKHO moaenu.

&) Calibration &2

SEIR : Calibration

Tewyuee Tyuwee
Urep ? 2
ey weaonyer wenonyer
ymkunonan: ? 5
Mapamerps! Copy best
TotalPapulation ? 2
Infectivity 2 2

ContactRatelnfectious ? 7
AverageineubationTime 2 ?

AveragellinessDuration ? 2

Calibration progress
DyniumoHan:
1

Teryuee

Criteria
Infectious curve match
1

0

— Myuwee weonyeTunoe

0s 1

— Nywee ponyetumos

Historic

o

— Tenyyes

0s 1

— Nywee aomyetumos

Ha pucyHKe HUKe NoKasaHbl CBOMCTBA SKCMEPMMEHTa.

Llenb 3aKcnepumeHTa

MOAENNPOBAHMA U peanbHbIMU (MCTOPUMYECKMMU) AaHHbIMK. [na onpeaeneHus
ONTMMa/IbHOTO pe3y/ibTaTa MCNO/b3YEeTCA METOA HAaMMEHbLUMX KBAAPaTOB.

MUHUMU3NPOBATb

pa3nnyna

MeXay pesynbTaTamu
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T Ceoiicrea &2 =~ =0

% Calibration - ONTUMM3aLMOHHDBINA 3KCNEPUMEHT

rag; Calibration [ McknrouwnTe
Arent eepxHero ypoens: | Main -
Lienesan dryHiumn: @ muHUMnEpoeaTe () MaKCMMWIMpOBATE

difference( root.InfectiousDS, root.InfecticusHistory )

15. Otkpoiite cekumio csoiicTB Cneunduueckme U cHUMWUTE Pnaxkok Paspewwntb
napannenbHoe BbINOJIHEHME UTepPaLiA.

16. 3anycTuTe sKCNEePMMEHT: LLENKHWUTE NPaBO KHOMKOM MbiwK B NaHenn MpoekTbl

no sKkcnepumeHTy Calibration v BbibepuTe 3anycTutb 0 M3 KOHTEKCTHOIO MeH}H0.

A SER: Calibration - AnyLogic Professional = o X

SEIR : Calibration

Calibration progress

Tekywee Ny4wee GyHKUMOHAN:
2000
Virepauyis 500 500
OyHELMOHAN: |, 66.103 66.103 15008188118
NapameTpsi Copy best
X 1.000
TotalPopulation 10,000 10,000 1 7
Infectivity 0.747 0.747 500
ContactRatelnfectious  1.137 1437
o
AveragelncubationTime 10 10 o 100 20 00 e 0
AveragellinessDuration 15 15
Texyuee @ Nyuwee Henonycrimoe

P —
& Myswee gonycivinoe
Criteria

Infectious curve match

0 50 100 150 200 250 200

Historic @ Teryuee
@ Nyuwee gonycrumoe

m A, desepuewo 1 €
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17. Korga akcnepumeHT Kanubposku byaer 3aBeplLueH, Bbl CMOMETe CKOMUMPOBaTb
NoslyYeHHble 3HAYeHWA NapameTpoB, LWENKHyB Mo KHonke Copy best. YTobbl
MCMoNb30BaTb CKOMMPOBAHHbIE 3HAYEHUA MAPAMETPOB B HALLEM SKCMepUMEHTe
Simulation, wenkHWTe nNo KHonKe BcraButh 13 6ydepa Ha CTpaHuLE CBOWMCTB
3TOro 3KCNepUMeEHTa.

HaligeHHble 3KCMepuMeHTOM KannbpoBKM 3HayeHWs napametpoB JInfectivity w
ContactRatelnfectious 6yayT noAcTaB/ieHbl B COOTBETCTBYIOLLME NOAA.

Tenepb Mbl MOMeM NPOBECTU 3KcnepumeHT Simulation ¢ oTKannbpoBaHHbIMMK

napameTpamm U Ha 3TOM 3aBeEPLLUNTDb pa60Ty C AaHHOﬁ mMmogenbio.
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ANCKpPeTHO-CoObbITUNHOE
mopaennposaHue B Anylogic

JuckpemHo-cobbimuliHoe modeanuposaHue 3apoAnaoch NPUMEPHO Torga e, Korga
NnosiBUIacb CUCTEMHaA gMHaMuKa. B 1961 rogy uH»KeHep KomnaHuu IBM Oxeddpun
FopaoH npeactaBun nporpammy GPSS, KoTopaa cuuMTaeTcs nepBoM peanmsaumen
MeToZa MOAENMPOBAHMA HA OCHOBE AMUCKPETHbIX COOLITUI. B Hawu AHW cywecTeyeT
MHOECTBO Pa3/INyHbIX NPOrPaMMHbIX MHCTPYMEHTOB A5 AUCKPETHO-COBbITUMHOIO
MOAEeNMpoBaHUA, B TOM Ymcae n coepemeHHana sepcma GPSS.

é [lucKpeTHo-co6bITHIiHOE MOAenupoBaHMe npegnosaraeT npeacraBaeHue
MoAenMpyemMoi cuctembl B BMAe Npouecca, TO ecTb NocnefoBaTelbHOCTU
onepauuit, BbINOJIHAEMbIX C areHTamu.

Mopenb 3apaetca rpaduyeckum B BUAE AMarpammbl npouecca, 6J0KM KoTopow
npeacTaBnaoT coboi oTaenbHble onepauuu. Kak npasuno, aAvarpamma npouecca
HauMHaeTca ¢ 6710Ka «UCTOYHMKY», FeHepupyloLLero areHToB. ITOT 60K nepegaet
areHToB B nocneaytowme 6J10KM guarpammbl, 3a4atollime onepaumm MoLeMpyemoro
npouecca. 3aBepllaeTcs AuMarpamma npouecca 06blMHO 610KOM, YHUUTONKAOLWMUM
3TUX areHToB.

MNop azenmamu, HasbiBawwmmmca B GPSS mpaH3akyuamu, a B HEKOTOPbIX APYrUX
MOAENNPYIOWMX NPOrpaMmax - 3aA8KAMU, MOTYT MOHMMATbCA KAMEHTbI, NaLUeHThbI,
Tened)OHHbIe 3BOHKW, AOOKYMEHTbl, KOMMNOHEHTbI VI3,CI,€J1VIVI nan camn wmspenuvsa,
NoAAO0HbI, aBTOMOBOUAN, NPOEKTLI, UAEU U T.A.

Moa, pecypcamu MOKET MOHMMATbCA MepcoHan, Bpayu, pabouve, obopyaosaHue u
TpaHcnopT.

TUNOBbLIMK ONEpPaLMAMU  AUCKPETHO-COOLITUMHON MOAeNM ABAAKTCA 3a4epXKKa
(mogenupytowan BbINONHEHWE OMNpefesieHHON onepauuun, Hanpumep, obpaboTky
3BOHKa WK feTanu), obCyKnBaHUE areHTa pecypcom, BETB/IEHME Mnpouecca U T.4.
MocKoNbKy areHTbl KOHKYpPUPYIOT 3a obnagaHuwe pecypcamu, HeobxoAumbIMKU ANA
BbINO/IHEHMA OMepaunii, TO 3TO MOXKET NPUBOAUTL K 3a4ePrKKaM, U NMPAKTUYECKU BO
BCEX AUCKPETHO-COBBLITUMHBIX MOAENSAX NPUCYTCTBYIOT O4epeau.
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Kak BpemeHa npubbITUA areHToB, TaK W BpPemMeHa WX O0b6CNyKMBaHMA OO6bIYHO
ABNAIOTCA CAYYAWHBIMU BENMYMHAMM, U WUX 3HAYEHUA TeHepupyloTcs YHKUMAMMU
pacnpeaeneHus BepoATHocTen. MoaToMy M caMu AMCKPETHO-COObITUIMHbIE MOoAenn
ABNAIOTCA CTOXaCTUYECKUMW, W ANA MONYYEHUSs pPenpe3eHTaTUBHOro pesynbTaTta
mozenb AO0/KHA NpopaboTaTb onpefeneHHOe BPEMSA, WU Ke HYXKHO BbIMOJIHUTL
onpefeneHHoe KOIMYeCTBO NPOrOHOB MOAE/N.

TUNoBbIMK pe3ynbTaTamMmu AUCKPETHO-COOLITUMHOW MOAENN ABNAIOTCA:
3aHATOCTb Pecypcos;
BpeMs, MPoBEeAEHHOE areHTOM B CUCTEME WM ONPeaeeHHOW ee YacTy;
O/MHbI oYepesen;
BPEMA OXKNAAHUS;

nponyCcKHaA CNnocobHOCTb U Y3Kne mecrta CMCtembl.
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Mopaenb 3aBOACKOro Lexa

Mbl npomogenvpyem npon3BoACTBEHHbIE NPOLLECCHI B HebobloM 3aBOACKOM UeEXY:

Kaxgblii Yac Ha 3aBog NpuesiKaeT rpy3oBUK C NoadoHamu. Ha Kaxgom noznoHe
Haxo4MTCA MO YeTbipe 3aroTOBKU, rOTOBblE K 06paboTKe B AAaHHOM LLEXY.

Bce HaxogAwmeca Ha rpy3oBMKe NoAL0HbI pasrpyrKatoTca B I'IpMEMHOVI 30He uexa.

[anee 3T noafOHbI C MOMOLLbID  aBTOMOrPYy3YMKOB MOMELLAIOTCA B
NOAroTOBUTENbHYIO 30HY XpaHEHMS.

Mo npowectsunM onpegeneHHOro BpemMeHW noAAOHbl C  3aroToBKamu
[L0CTaBAAOTCA aBTOMOrpy34YMKamm K cTaHKy ¢ YMY. 3aecb nponcxogmt obpaboTka
3aroTOBOK — NPOM3BOACTBO KOHEYHbIX 34NN,

FoToBble M34€e/1MA 3aHOBO COBMPAIOTCA Ha NOAAOHbI M NMEepPeBO3ATCA B A4PYryo 30HY
XpPaHEeHWs, PacMoNOXKEHHYD Y 30Hbl OTFPYy3KM (3Ta YacTb YNparkHeHUs
BbIMNOJIHAETCA CAMOCTOATE/NbHO).

da3a 1. Co3gaHue npocToi moaenu

Mbl HauHeM C cOo34aHMA NPOCTOM MOLENU, UMUTUPYIOLLE NosBAEeHWe NOALOHOB B
npueMHOM 30He 3aBOACKOrO Liexa U Ux nocaeaytouee npebbiBaHMe B 30HE XPaHEHMUS.

1. Cosgaiite HoBylO Mogenb. B mactepe Hoeas mogensb 3agaiite Uma mogenn: Job

Shop, a Takke BblbepuTe EAMHULbI MOAENBLHOTO BPEMEHU: MUHYTDI.

2. Otkpoite nanuTtpy [lpeseHTayus . B ar0M nanauTpe npeacras/ieHbl
rpaduyeckme snemeHTbl, C MOMOLLbIO KOTOPbIX Bbl MOXETe HapuUCoBaTb
aHMMaLMIO MOAENN: NPAMOYFONbHUK, IMHWA, OBaA, IOMaHasA IMHUA, KpUBaa U T

a.

3. Mepetawute 31emeHT WMz06parkeHne u3 nanutpbl [lpeseHTauus Ha
anarpammy  Main.  SnemeHT WU3o6pakeHuMe MOXKHO  WCNOb30BaTb  A/A
nobasneHns B moaenb M306parKeHW B pasanyHbiX rpaduyeckmux dopmarax:
PNG, JPEG, GIF, u BMP.
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4. OTKpoeTcsa [AMafNoroBoe OKHO, B KOTOpOoM Bam b6yaeT npeasioxeHo BblbpaTb
HYXKHbIV $ain n3obparkeHus.

5. MNepenaunte B cneayowmin Katanor n BbibepuTe nsobpaxenue /ayout.png :
karasnor AnylLogic /resources/Anylogic in 3 days/Job Shop

Ewe pa3 HanomuHwum, uto Karazaor Anylogic - 3To KaTanor, B KOTOpbIM Oblia
yCTaHoBNeHa nporpamma Anylogic, Hanpumep: C./Program Files/AnylLogic &8
Professional.

Korga Bbl BblbepeTe M306parkeHWe, Avarpamma areHTa Malin cTaHeT BbIrALeTb

cnepyowmm obpasom:
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Anylogic nobaBnseT nsobpaxkeHne Ha anarpammy Main B ero UCXO4HOM pasmepe, HO
Bbl MOXETe M3MEHWUTb AJIMHY WA WUPUHY Kn306parkeHua. Ecam Bbl McKasuam
nNponopuumn mn3obpaskeHna (Kak 3TO NOKa3aHO Ha CAeAyioLWeM PUCYHKe), TO Bbl
MOKEeTe BOCCTAHOBUTb MUCXOAHbIE pPa3mepbl M306paXKeHUs, LWEAKHYB MO KHOMKe
BoccTaHOBUTb UCXOAHDIV pa3mep Ha CTPAHML,E CBOMCTB 3TOro M30bparkeHus.

6. Bbibepute un306paxkeHne B rpaduyeckom pepaktope. Ecam  Tpebyetca
3abUKCMPOBATb MECTOMOJIONKEHME U pa3mep M3006parKeHus, TO B MNaHenu
CBolicTBa ycTaHOBUTe PparKoK brokuposathb.
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broKuposKka epaguyecko2o anemeHma

Ecnn Bbl 3abn0KMpyeTe rpaduyeckuin a1emMeHT, To OH He byaeT pearMpoBaTb Ha
HaKaTMA KHOMOK MbIWW U ero byaeT HEBO3MOXKHO BbIOpaTb B rpaduyeckom
pepakTope. BAOKMpPOBKa OuveHb MonesHa B Tex C/yyasax, Korga Bbl pucyeTte
anemeHTbl (06bIYHO - 3N1EMEHTbI CETU - NYTH, Y3/bl, U T.A.) NOBEPX N306paXKeHnN,
npeacTasnaoLWwmx coboi nnaHbl 3aBoA0B, 60/bHWUL, CKNAA0B.

Ecniv Bam HY)KHO CHATb ONOKMPOBKY C 3/1EMEHTA, WE/IKHUTE MPaBoOM KHOMKOM
MbILLIM B rpaduyYeckoM pepakTope U BblbepuUTe M3 KOHTEKCTHOrO MEHIO MyHKT

BnokupoBka > CHATb 6JJ0KMPOBKY cO Bcex ¢uryp.

JnemeHmel pasmMmemeu ripocmpaHcmaea

Hawum cnepyowmm warom 6yaeT pucoBaHUe 31€MEHTOB PasMeTKM MPOCTPaHCTBA
nosepx naaHa ¢abpuyHoro uexa. 7emeHTbl pPasMeTKM HAXOAATCA Ha naauTpe
Pasmetka npocrpaHctBa. 370 MyTb, TPU Pa3HOBUAHOCTU 3neMeHTa Y3en, ATTpakTop
n Crennax.
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Co30aHue cemu

MyTM © y31bl ABAAIOTCA 3NEMEHTaMM PasMeTKM MPOCTPAHCTBA, 3ajalolmmu
MECTOMO/IOKEHUE areHTOoB:

Y3en 3apaet mecrto, rae areHTbl MOTYT HaXoAuUTbCA B TeyeHUe onpeneneHHoro
BpemeHun AnAa BbINONHEHUA onpeaeseHHbIX ,ﬂ,eﬁCTBMﬁ;

Mymo 3agaeT MaplpyT, MO KOTOPOMY areHTbl MOryT MnepemeliaTbCs MesKay
y3namm.

M3 y3n10B 1 nyteit dopmupyeTca ceme, KOTOPYHO areHTbl MOTYT MCMO/b30BaTb A/A
nepemeLL,eHuns No KpaTyanliemy mapLipyTy Mexay UCXOLHbIM U KOHEYHbIM y31aMu.
CeTb 06bIMHO CO37aeTcsA, eCM NPOUCXOAALLME B MOLENWN MPOLECChl MPOTEKaloT B
onpegeneHHom GU3NYECKOM NPOCTPAHCTBE, U B MOLEANPYEMOI BaMU CUCTEME eCTb
NnoABUKHbIE areHTbl U pecypcbl. Mpeanonaraercs, YTO BMECTUMOCTb CETMEHTOB CETH
HeorpaHWYeHHa, M HECKO/IbKO areHTOB MOryT OHOBPEMEHHO MNepemeLiaTbcs no
OZHOMY U TOMY Ke MyTK.

[aBaiite Hapucyem ceTb, 3aJalOWyl0 MyTM MEpPemeLlLeHns MNOoAAOHOB B Hallew
Mozaenu.

BHauane HapucyiTe NpAMOYro/ibHbIN y3en NoBepx BXoAa B npeanpuatre. ITOT y3en
6yaeT NpeACTaBNATbL B HAaLeh MOAEIM NPUEMHYIO 30HY ANA NOALOHOB.

7. OTkpoiTe nanuTpy PasmeTrka npocTpaHCTBAa W NepeTawuTe  31emeHT

MpamoyronbHbIl y3en EL Ha guarpammy Main. smeHuTe pasmep ysna, ytobbl

OH BbIrNAAEeN TaK, KaK MNOKa3aHO Ha cneaywouiem pucyHke.

8. MpucBoiite cospaHHomy y3ny ums receivingDock (npuemHan_3oHa).

9. Hapwucyiite y3es, onpeaensiowmii MecTo NapKoBKM aBTOMOrPY3YMKOB, KOraa OHU
HaXo4ATCA B OXWAAHWMM M He BbINONHAKT HUKaKMX 3adaHuit. C nomowpio euie
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oAHOro npﬂmoyronbuoro y3na H\ HapMCYﬁTe 30HY CTOAHKWM cCOrnacHo

cnepytoLlLeMy PUCYHKY U Ha30BUTe 3TOT y3en forkliftParking.

Tenepb AasaiTe Hapucyem nyTb NepemeLLeHMs aBTONOrpy3YnKoB B Hallein moaenu.
10. Ytobbl HapucoBaTb NyTb, HEOBXOAMMO BbINOJHUTbL CAeayloLLee.

a. Ha nanutpe PasmeTka npocTpaHCTBa ABaXKAb! LWENKHWUTE NO 31eMEHTY

MyTb :2:, NPY 3TOM aKTUBUPYETCA PEXKMM €ro PUCOBaHMA.

b. Hapwucyiite nyTb cornacHo cnegytoliemy pucyHKy. HauHuTe pucoBsaHue,
WeNKHYB MO rpaHuue y3na receivingDock. 3aTtem pobasbTe TOUKY
n3rmba nyTu, LLESKHYB MbILbIO B COOTBETCTBYIOLLEM MECTe MN/aHa Lexa.
3aKoHUYMTe pUCoBaHWe, LLeKHYB No rpaHuue y3na forkliftParking.

Ecnm y3nbl 6biAM coefMHeHbl NPAaBUAbHO, TO MPU LWEAYKe MbIlWbo Mo nyTn obe
€ro TOYKU COeMHEHWA C Y31amMu AO/KHbI By AyT BbIAEANTHCA 3€/1EHBIM LIBETOM
(KaK Ha pUCyHKe HuKe).
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Mo ymonuaHuilo NyTM CO34AKOTCA KaK AByHanpaBieHHble. OAHako B caydyae
HeobX04MMOCTU Bbl MOXKETE paspewuTb ABUMKEHWE MO MyTU TO/JbKO B OLHOM
onpeAeneHHOM  HanpasneHuu. s 3TOrO0  HYXHO  cbpocuTb  dnaxok
[ByHanpaB/ieHHbIA M 3aTemM YyKas3aTb HanpasneHuve pABuKeHuA. HanpasneHue
OBUXKEHMA MO NYTM MOMHO YBUAETb, BblbpaB NyTb; NpuM 3TOM B rpadpuyeckom
penakTope ByaeT noKasaHa CTpeska HanpaBaeHUs.

11. HapwucyiTe 30HYy XpaHeHusa (cTennaxk), nepeTawme Ha Auarpammy 31eMeHT

ooo
Crenna)k ooo U3 nannTpobl PasmeTka npocTpaHCTBa N COBMECTUB NPOXo4 MexXay

CTeNNAKaMW C HAPUCOBAHHbLIM paHee nyTem. [pM NpPaBUIbLHOM PACMNONOKEHUN
CTeNNaxa oH 6yaeT NOAKNOYEH K CETU, O YEM rOBOPUT €ro BblAesIeHME 3e/1eHbIM
LLBETOM (CM. PUCYHOK HUKeE).
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@&l Main B@l

Cmennax

oog
dnemMeHT pasmeTKM npocTpaHcTBa Crennadk oo NO3BOAAET rpaduyecku 3amatb

CTOWMKM CTeNNaXKel, KOTopble Bbl MOMN BUAETb Ha CKAaAaX M B MHbIX 30HAX XpaHEeHUs.
ITOT 3/1IeMEHT NPeACTaB/eH B TPEX KOHUrypaLmax.

- [ITITITIT
al O3uH cmennar, b} OduH cmennom, clAdeo cmennoma,
oduH npoxod deao npoxodo oduH npoxod

12. Ha cTpaHuLe CBOWCTB CTesN1axKa Heob6XoAMMO caenath cneaytoLuee.
a. BbibepuTe B cnucke Tun onumio ABa cTensiaXka, OfAUH NPOXOA;
b. 3apalite Konnuecrso saueek: 10
c. Bbicota ypoBHa: 10
B pasgene csoiicts MecrononoxxeHue u pasmep 3aganre:
d. Anuna: 160
e. Fny6buHa neBoro crennaxa: 14

f. Tny6buHa npaBoro crennaxa: 14
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g. WupwHa npoxoga: 11

13. Mocne TOro, Kak Bbl BbIMOJAHUTE 3TU WM3IMEHEHMA, CTEANAX JOMXKeH 6yaer
BbIMNALETb TaK, KaK MOKAa3aHO Ha cieaylolwem pucyHke. Mpu HeobxoamMmocTu
nepemectute GUrypy crtennaxa Tak, YTobbl MPOXOA, MeXAY ABYMA CTENNaKaMu
COBMaj C HAPMCOBAHHbIM paHee nyTem. Yb6eamuTech, YTo CTeNax NOACOEANHEH K
ceTu, BblbpaB ero ABYyMA MOBTOPHLIMW LEAYKaMU MbllwK. pU NepBom LWenyke
BbIGUpaeTcs BCA CeTb, NPY BTOPOM — cam cTennax. Ecnu durypa nogcoeamnHeHa K
CeTH, TO NPOXOA, MEXAY CTeNnnaxkamu byaeT BblAeNeH 3e/1eHbIM LLBETOM.

————
|

I
|
! 1
=l

Mbl pa3meTuan NPOCTPAHCTBO Halleh MOAEeNN, OTMETMB NOBEPX MNJ/1aHa Ba*KHble y3/bl
n nyTn. Tenepb Mbl 3aliMemMcA MoAeMpoBaHMEM NPOLLECCOB € NOMOLLbI0 BUbanoTekn
mogennposaHua npoueccos AnyLogic.

bubauomeka MoOenupo8aHUSA NPoOYeccos

Echm  noctaHoBKa Bawel 3agaun  GOpMynMpyeT CUCTEMY KaK npouecc -
nocnefoBaTe/IbHOCTb Onepauuin ¢ 3a4aHHbIMU OJMTENbHOCTAMU, TO TaKylo MoAesb
npouie 3a4aBaTb C NOMOLLBIO AWCKPETHO-COOLITUMHOrO MoAenupoBaHua.  [na
CO343aHMA AUCKPETHO-COOLITUIHBIX Moaeneit Anylogic npepoctasnaet bubauomeky
mooenuposaHua npouyeccos. C ee NOMOLLBIO Bbl MOXKETe OMUCbIBATb MPOLECCHl C
nomoLpto rpaduyecknx duazpamm npoyecca, cobupaembix U3 610KoB 6UBANOTEKM.
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4 | © Tunpecypca
i b PazmeTea NpOCTpaHCTEa @ source
— | = Bnokwu —
8| Towe S
&= | () Sink

14. MepertawmTe 31emeHT Source @ M3 NannTpsl I'B Bubanoreka moaennpoBaHus
npoLeccoB Ha rpaduyeckyto pguarpammy. HasosuTe co3paHHbIM  BNOK
sourcePallets.

O6bluHO 610K Source BbICTyNaeT B KayecTBe CTapTOBOW TOUYKM npouecca. Tak 1 B
Hallen moaenun oH byaeT UCNoNb30BaTbCA ANA CO34aHMA NOAA0HOB.

15. Ona Toro, 4tobbl NOAAOHbLI MOABAAAMCD B MOLEAN KaxKable MNATb MUHYT M
nonagann B ysen receivingDock, B naHenn CeoWcrtBa 610Ka sourcePallets
Heo6X04MMO BbINOAHUTL Caeaytollee.

a. W3 cnucka TpubbiBatoT cornacHo Bblbepute BpemeHn wmexay

npubbITUAMN.

b. B none Bpemsa mexay npubbitTuamu BeeauTe 5, a U3 cnucka cnpasa
BblbepnTe MUHYTBI. MoaA0HbI ByAyT NOCTYNaTh pas B NATb MUHYT.

c. B obnactm MecrononoxeHue npubbiTua BblbepuTe U3 cnucka Ysen
cetn / TUC.

d. B pacnonoxeHHOM HUXe cnuncke Ysen Bblbepute receivingDock.
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O Ceoiictea &2 4 ¥ = 8

() sourcePallets - Source

s sourcePallets OTDE’:paxaTb nmA

[ WernrounTs

NpubeisatoT cornacno: =, | Bpemenu mexgy npuBermuamn =
Bpema mexay npubbitmammn: i~ 5 MUHYTEI
CunTate napameTpel areHTos us b = [0
4
3al pas cosAaeTCA HECKO/BKD areHTos: = [0
4
OrpaHndeHHoe Kon-eo NpuBLITHA: =
p p - [0
Hoswi arenT: =, | &7 Pallet -
Mecrononoxcenme npubbiTka: = [y /
P ", | ¥zen cetn/ THC -
Yzen: = t’!t receivingDock - | R
CkopocTs: | 18 m/c

Kak cocnamecsa Ha anemeHm mooesnu u3 napamempa 6s10Ka

CywectsyeT asa crnocoba MOACTAHOBKM MMeHM rpaduuyeckoro sfemeHTa B nose
napametpa 6,10Kka 6ubaMoTEKN.

Bbl morkeTe BbibpaTb rpadpuyecknin anemeHT npamo B naHenu CBoOWcCTBa, U3
BbIMaAaloLLErO CNUCKa:

s 4

Ysen: =, |17 receivingDock Z
B4 forkliftParking
- 2 receivingDock

Bbl MmoOXKeTe WenKHyTb No KHOMKe s CnpaBa OT NOKa3aHHOroO BbilWwe CNUCKa, a

3aTeM BbIOpaTb 3N1eMEHT B rpadMyeckom peakTope, WeNKHYB N0 HEMY MbILbHO.
Ob6paTnTe BHMMaHME, YTO B PEXMME BbIDOPA 3/1eMeHTa Ha X0/CcTe, 6ONbLUINMHCTBO
3NEMEHTOB Ha Auarpamme byneT 3aTeHeHO, orpaHW4YMBas Baw BbI6OP TONbLKO

31emMeHTaMmn JonyCTMmMbIX TUMOB.
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receivingDock
EERE

MpopomkaiTe co3gaHWe Auarpammbl  npouecca, pobasnaa apyrve  610KK
Bn6anoTekn MoaenMpoBaHNs NPOLLECCOB.

16. Mepetawmte 610K RackStore “H ns nanutpol bubnanoreka moaenvpoBaHus
npoLeccoB Ha Anarpammy. Momectute ero pagom c 6aokom sourcePallets Tak,
YTO6bI 3TM BNOKM aBTOMATUYECKU COEAMHWUANCDL, KaK MOKAa3aHO Ha c/eayloliem
pUCYHKe.

Bnok RackStore mogenvpyeT nomelieHve NOALOHOB B 3aZaHHble AYENKM
cTennaxa.

T

Mpoektel | [ MNanutpa &2 = 0O || @l Main 2

EuBnwoTeka MogenMpoBEaH. oo
[j] Recource Attach Jn sourcePallets rackStore
(:’5;‘ Resource Detach e L 3
Rack System
Rack Store
[E+ Rack Pick

% H > O

17. Ha cTpaHuue cBoiCcTB 610Ka rackStore HeobxoaMmo caenatb cneaytolee.
a. B none Nma Beegute storeRawMaterial.
b. B cnucke Crennax / 3oHa xpaHeHus BblbepuTe palletRack.

c. B cnucke Mecro areHToB (queue) Bblbepute receivingDock - mecto, rae
6yayT HaxoANUTbCA NOAAOHbI B OXXWAAHUU NepeMeLLeHNA B 30HY XpaHeHUA.
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(1 Caoiictea 2 M ¥ = 0
-8 storeRawMaterial - RackStore
rag; storeRawMaterial Orobpaxate W
[ MerarounTe
[ Crennas / Jona xpanenusa: = ET’LI palletRack - ]

Auenka:

BriBpaTe aueiky, Bausaidinym K

|-|EF| EMECTHUTE @aredTa B

=, |BelBupacTca aeToOMATHYECKHN ~

= | Hauany cTennaxa 30Hbl XpaHEHHWA -

=, |A4eiky (C NOBBILIEHWEM YPOBHA] ~

Bpema NogHATUA HE ypOBEHE: DY he CEKYH
JoBaenate 3agepmry: =, [
[ Mecro arentoe (queue): = ﬁ receivingDock b ]

18. Y1o6bl NpOoMoaenvposaTb npebbiBaHMe NOAAOHOB B CTena)e, AobasbTe 610K

Delay @ . HasoswuTte atoT 610K rawMateriallnStorage.

sourcePallets storeRawhdaterial

e—. SEEEEEEES

rawlateriallnStorage

KaK Bbl 3ameTunan, mbl coeguHaem I'IpaBbIl71 nopT ogHOro 6710Ka C NneBbiM nopTom

cnegytouwtero 610Ka. Y Kaxaoro 610Kka ns bubanorekn moaenmposaHMa NpoLeccos

UMeeTcs NieBbI 8X0O0HOU nopm v Npasbiii 8bIX0OHOU MOPM, N Bbl MOXKETE COeAMHATb

BXO4Hble NOPTbl TO/IbKO C BbIXOAHbIMW.

19. Ha cTpanuue csoiicte 6noka rawMateriallnStorage HeobxoaMmo BbINOAHUTb

cnepytoulee.
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a. B none Bpemsa 3apepxku BBeaute triangular(15, 20, 30). B
PacnoNoKeHHOM CrpaBa CMUCKe BbibepUTE MUHYTBI.

b. VYcraHoBuTe ¢pnarkok MakcMmanbHas BMeCTUMOCTb, O3HAYatoLWMiA, YTO B
aTom 610Ke (Mogenupyouwem npebbiBaHWe NOAAOHOB B CTENIaNKe)
MOET OJHOBPEMEHHO HaxoAMTbCA Cpasy HecKoabKo (ycnoBHO
HeorpaHUYeHHOEe KOJIMYECTBO) areHTOB-MOAA0HOB.

T Ceoiictea &3 " ~ = 0

(O rawMateriallnStorage - Delay

ras: rawhateriallnStorage CroBpaxaTe umAa

[ WeknrounTs

Tun: =, @ OnpegeneHHoe BpemA

(7) Moka He BeizBaH MeTog stopDelay()

Bpems sapepuacm: ] triangular(15, 2@, 38) |MUHYTEI -

MakcumanoHan EMECTHMOCTE: —

20. [fo6asbTe 610K RackPick E™ noacoeannute ero k Avarpamme npouecca v
Ha3oBuTe 3TOT b0k pickRawMaterial.

B Hawel momenn 6n0k RackPick v3snekaeT noggoH M3 AYeiKu cTennaxka u
nepemeLlaeT B 3aiaHHOE MeCTO.

sourcePallets storeRawMaterial  rawMateriallnStorage  pickRawMaterial

c—F—=&—=3

21. Ha ctpaHunue cBoWcTB 6noka pickRawMaterial HeobxoOMMO  BbINONHUTL
cneayiouee.

a. B cnucke Crennaxk / 3oHa xpaHeHusa Bblbepute palletRack. Tem
CaMbIM Mbl YKa3blBaeM, M3 KaKoOro cTensnaska OyayT M3B/ieKaTbes
areHTbI-NoA40Hbl.
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b. B cnucke Ysen Bbibepute forkliftParking - TOT y3en cetu, Kyaa
aBTONOrpy3unku ByayT 4OCTaBAATb NOALOHDI.

] Ceoiictea 3 M o~ = 0

- pickRawMaterial - RackPick

ras: pickRawMaterial OrobpamaTe

] MekntounTe

Crennas / Jona xpanenua: = %ﬁ palletRack 57
MecTo HazHaveHMA: =, |¥sen cemw -
Ysen: = Ei: forkliftParking 57

22. No6asbte 610K Sink ® bnok Sink yHW4YTOXaeT MNOCTynmaloWwMx areHToB WU
06bIYHO BbICTYNAET B Ka4YeCTBE KOHEYHOM TOYKU AMArpaMmmbl npoLecca.

sourcePallets storeRawMaterial  rawMateriallnStorage  pickRawMaterial sink

o o

23. Mbl 3aBepwmnan CO3haHMNe 3TOM NPOCTO MoAesn. Tenepb Bbl MOMKETE 3anyCTUTb

Mmozens (akcnepument Job Shop / Simulation) v noHabniogatb 3a ee
noseaeHMem.
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A- Job Shop : Simulation - AnyLogic Professional - u] 3

@ Buinonuserca [] @L

n = & ¢ KB G ®

Ecan no xopy paboTbl mogenu Bbl yBuguTe cooblieHre o6 owmnbke "Ana ctennaxka
'palletRack' monkHa 6bITb 3a4aHa ceTb" (KaK Ha PUCYHKE HUXKE), TO 3TO 3HAUYUT, YTO
Ball CTe/NIaX He coeamHeH ¢ Apyrumu durypamu cetu. MoacoeguHUTe cTennax K
ceTu, BblbpaB ero ¢urypy B rpadpuyeckom pegakTope M NepemectusB ee Tak, YTobbl
NpoXoA, MeXAy CTe/NNa)kamMu fiexan npsMo NOBEPX HAPUCOBAHHOIO paHee MyTM U
NoACBEYNBACA 3e/1eHbIM LIBETOM.

/\ Owubka npu BeINOAHEHWN AMCKPeTHOrO CoBbITa X

root.?=<PMLSettings =.rackDescriptors[0]:
Ona crennaxa 'palletRack’ ponsHa BuiTe 3anaHa ceThb

MNoapobrHocTv cmoTpuTe B Kolconwu
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da3a 2. flobaBneHue pecypcos

Mpojonkum co3gaHue Hawel mogenu. Tenepb Mbl  AobaBum  pecypcbl
(aBTOMOrpy34YnKM), ¢ MOMOLLBIO KOTOPbIX 6yaeT NPOM3BOAMUTLCA KaK MoMelleHue
NoAAOHOB B CTe/NNAXK, TaK M UX Nocieayloliee nepemeleHne B NpoU3BOACTBEHHYIO
30HY.

Pecypcei

Pecypcamu HasbiBalOTCA OOBEKTbI, MCMO/b3yemble areHTamu A4AA BbINOJHEHMUSA
onpeaeseHHoW onepaumn. B cnayyae HeobBXOAMMOCTM areHT AOJ/IKEH MOJYYUTb
pecypc, BbINOJHUTL ONepaLmio, a 3aTem 0cBoboauUTL pecypc.

Mpumepsbl pecypcos:

B mogenn 60nbHMUbI: Bpaun, MegMLMHCKME cecTpbl, obopyaoBaHWe, Kpecna-
KaTasku;

B mogenu Leno4vkm NoCTaBoOK: aBTOTPAHCNOPTHbIE CPeacTBa U KOHTeVIHepr;
B mogenu cknaga: aBToONOrpy3yunKku m pa60l-|14e.

Pecypcbl B Anylogic 6biBaloT Tpex TUMNOB: cmamuyeckue, nepemewaemsie W
dsuxcyujuecs.

CTaTuyeckne pecypcbl MpuBA3aHbl K OnNpeaeneHHOMY MECTOMOJIOKEHUIO U He
MOFYT NepemeLLaTbCa HU CaMOCTOATENbHO, HU MPUHYAUTENBHO.

LBuKyLmecs pecypcbl MOryT MepemeLlaTbCsa CaMoCTONATE/bHO.

Mepemelaemble pecypcbl MOryT MepemelLaTbCs areHTaMM UAW ABUMKYLLMMUCA
pecypcamu.

Pecypcamu Halleit mogenu ABAAIOTCA aBTONOrPy3UMKK, NepemeLlatowme noanoHb! U3
30Hbl PasrpyskM B CTeNNax, a 3aTem [AOCTaBAAloWMe MOALOHbI U3 CTenna)a B
NPOU3BOACTBEHHYIO 30HY.

Kaxkabii Habop pecypcoB 3agaetca B AnylLogic 610kom 6MbnmoTekn ResourcePool
1

1. Nepetawmte 610K ResourcePool LS nanuTpbl :':':") Bbubnunorteka
Mofe/IMpoBaH1A MPOLLECCOB Ha auarpammy Main. NMopcoeAnHATb 3TOT 60K K
Amnarpamme npotuecca He Tpebyetca.
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s Mpoexrel | & Manurpa 23 = 0
| BuBnuoTeka MOZENMPOBE.. oo Gl |

B o)
O 3] split
5& |7 Combine

it | 29 Assembler —
== |‘HI Resource Pooll
" Da Seize

S w Release
@ 0D Service

forklifts ﬁ

al Main 2

sourcePallets storeRawbhatenal

e— .ﬁﬂ.

"5

2. Mpucsoitte 610Ky uMmsa forklifts (asTonorpysumkm).

[C] Ceoiicrea ¥

¢ -~ =108

71 forklifts - ResourcePool

Wnas:

[ Mcknrounte

Twum:

Konwuecteo s3agaHo

KonwdecTeo pecypcos:

MpW YMEHBLLEHMN KOA-Ea:

PO

forklifts Orobpaxate MMA

=, |devywniica =

a

Hanpamyto -
1

pECYpCEI COXPaHATCA (KOHEL CMEHEI] ~

Hoewlid pecype:

CO3AaTh APYICH THN

3. Ha ctpaHuue cBoicTB 610Ka forklifts wenkHuTe No meTKe co3paTb APYroi TwM.

TakuMm cnocobom mMbl CO34aAMM B MOAENMN HOBbIM TUN pecypca. Y KaxKaoro tmna

pecypca ecTb cBOA rpaduyeckasn guarpamma, Ha KOTOPOI Bbl MOXKETe HapucoBaTb

aHMMaUMIO 3TOrO pecypca, a TakKe 3afaTtb crneunduyeckre XapaKTepucTUKK

3TOro pecypca ¢ MOMOLLbIO MAPAMETPOB, NEPEMEHHBIX U QYHKLMNA.

4. B macrepe CosgaHue areHrTa:

13

m
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a. B none Nmsa HoBoro Tuna BBeauTe ForkliftTruck.

b. MNepeigute K cneaylolleit CTpaHULE MacTepa, WEAKHYB MO KHOMKe

Aanee.

p
CosaaHne areHTos

War 1. CozgaHve HOBOTo THNA areHTa

Wrma Hoeoro Tuna: | (3

@ Co3gate HOBLIA TWN areHTa "o Hyna"

() Mcnonezoeate TaBauuy Basel JaHHB

A xouy co3pate TMN areHTa Ha Base gaHHex M3 Tabnuue 5

< Hazap,

fanee =

loToBo ] ’

JtreHa

c. B cnucke B NneBoi 4acTM Mmactepa packpoiTe pasgen Cknagbl u

KOHTeliHepHble TepMUHabl U Bbibepute KapTUHKY Morpysumk.

d. UWlenkHuTe no kKHonke FoToBo.
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CozgaHwe areHTos E@g
War 2. AHMMaUKA areHTa
Beibepute aHumaumio areqta: @30 (20 () Her
b Moan -
b 3aaHWA
b AETOAOPOMHEIA TRAHCNOPT 3
b .4 TpaHonopT
b Mopckol TpaHonopT
» BOEHHOID HAZHAYEHWMA
* CKnagel M KOHTEAHEPHEIE TEPMUHA...
t PaGouni
y Merpyzune
. [logaoH
¥ Tenexxa
Tenexka NepeBoIkK NOLLCHCE -
[ = Hazag, ][ fanee = ] [ loToBOD ] [ OtmeHa

OTKpoeTcaA Amnarpamma Tuna

pecypca

ForkliftTruck, Ha KoTopolh 6ygeT

npUcyTCTBOBaThL GUrypa aHMMaLmu, BbibpaHHas BaMM B macTepe.

5. OTtkpoitte anarpammy Main, wenkHys no BKkaaake Main.

'2 MpoekTsl | [% Manwtpa &3

D

il
it

1

= B8

@l Mai

| EnGnuoteka mogenupo...

&9 Tun arenTa
€ Tun pecypca

* BnokW

@ Source

%ﬁ] ForkliftTruck 0% |
5
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Bbl yBnauTe, uto B nose HoBbiii pecypc 610ka ResourcePool 6yaet BbibpaH Tmn

pecypca ForkliftTruck.

6. N3ameHuTe ocTasnbHble napameTpbl 610Ka forklifts, 3aparowero Habop pecypcos:

a. B none KonuuectBo pecypcoB BBeaute 5 - KoauyecTso

dBTONOrPy34MKoB B MOA4eTMPYEMOM HaMU LLEXY.

b. B none Ckopoctb BBeante 1 1 Bbibepute 13 cnucka cnpasa m/c.

c. B obnactu bBa3oBoe wmecrononoxxeHmne (y3nbl) BblbepuTe y3en

) ) L
forkliftParking. LLlenkHUTe MO KHOMKe , @ 3aTem BblbepuTe U3 cnucka

y3nos forkliftParking.

bazoeoe mecTononoxenmne (ysno):

CmeHbl, NepepobiBbl, aBapHUH, 0OCIYHHUEAHI

& e

..................................

ﬂ'receivianDck
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] Ceoifctea 23 " v =

1 forklifts - ResourcePool

Mras: forklifts OTobpaxaTte umA

[ MeknrounTe

Tum: =, |denxywniica -

KonnyecTeo zagaHo =, |Hanpamyto -
Konwuecreo pecypcoe: = 5

Mpw yMEHELLIEHWK KO- Ba: =, |pecypcel COXpaHARTCA (KOHEL CMEHEI] =
Hoswiii pecypc: =, | @ ForkliftTruck -

CO3AATE APYICH T

Cropocth: = 1 My -

basosoe mectononoxenne (ysnm):  — t’ifnrkliftparking

& 3R R

Mbl 3a4ann pecypcbl, U TeNepb Ham HYXKHO CAenaTb Tak, YTobbl 610KK gnarpammbl

npouecca Hawem Mmo4enim ncnob3oBain 3TN Pecypchbl.

7.

Ha cTpaHuue cBoiicTB bnoKa storeRawMaterial Hy»KHO BbINONHUTL CaeaytoLee:
a. Packpoitte cekuuto ceoicts Pecypchbil.
b. YcrtaHosuTe dnaxok Mepemewatb ¢ NOMOLLbIO PECYpPCOB.

c. B cnucke Habop(bl) pecypcoB Bbibepute forklifts, npu stom 6n0kK
Avarpammbl npouecca byaeT Mcnosb3oBaTb pecypc BblbpaHHoro Tuna (B
Hallem c/ly4ae - aBTONOrpysymnK) Ana nepemeLleHMa noaaoHa.

d. YcraHosuTe dpnaxkok Mepemewiath CO CKOPOCTLIO PECYPCOB.

e. B nossuswemca HWKe none ABuKyuwuiica pecypc Bbibepute ToT pecypc,
CKOPOCTb KoToporo 6yaeT ncnonbsosatbea npu nepemeleHmu: forklifts.

m




Anylogic 8 3aTpu gHa 165

f. B cBolicTBe Bo3Bpalatbca BbibepuTe ONUMIO €C/IM HET APYrux 3agad. 1o
03Ha4aeT, YTo MO BbINOJHEHUN CBOMX 33434 aBTOMNOrPY3UYNKM BO3BPALLLAOTCA
B UCXOAHbIV (6a30BbIit) y3en cetu.

[ 1 Ceoiictea &2 =~ =0

Y storeRawMaterial - RackStore

* Pecypcw
MNepemewarts ¢ nomowbto pecypcos: =
Habop(u1) pecypcos: = | ¥ forklifts 1
CoORR
|i'ii JoBaenTe cnncok |
MNepemewats co ckopocTbio pecypea: =
Aevakywmiica pecypc: =, | 1% forklifts -
MpropwTET 33434M: o | e
MomeT BEITECHATE gpyTHe 33gaum: =,
Mpaenno BEITECHEHWA 33434 =, | BurecHenna Het A
Mocne oceoGoMaEHNA, pECYRCEE =, @ BosspawaroTca B Gasosyto Touky
(7 OcTaroTcA Ha MecTe
Bozepawareca: =, [ scerpa
@ econ HET gpyTix 33434
) apyroe

8. Ha ctpaHuue cBoiicT 610Ka pickRawMaterial sBbinonHuTe creaylowee:
a. Packpoiite cekumio csoicts Pecypcbl.

b. VYcraHosuTe dnaxok Mepemelatb ¢ NOMOLLbIO PeCYpPCOB.

m




166 Anylogic 8 3a Tpu aHA

c. B cnucke Habop(bl) pecypcos BbibepuTe forklifts, Torna 610K amnarpammel
npouecca 6byaeT McCNonb3oBaTb pecypcbl  BblbpaHHOro Tuna (T.e.
aBTOMOrpPy34YMKK) ANA NepemeLLeHns areHToB (Noag0HoB).

d. YcraHosuTe dnaxok Mepemelwiatb coO CKOPOCTLIO PECYPCOB.
e. B none Aewxywmiica pecypc, Bbibepute forklifts.
f. B cBoiicTBe Bo3Bpawatbca BbibepuTe ONUMIO €CIN HET APpYyrux 3agau.

Mpu nepemeweHmn areHta 6nok RackStore 3axBaTtbiBaeT cBO6OAHLIA pecypc
(aBTOMOrpysumnkK), nepemellaeTr ero B MeCTO pPaCMO/IOXKEHUs areHTa (noagoHa),
NPUKPENAAEeT Pecypc K areHTy, NepemeLlaeT areHTa ¢ NOMOLLBIO pecypca B AYElKy
30Hbl XpaHeHUs, a 3aTeM ocBoboxaaeT pecypc. Cxoxnum obpasom BeaeT ceba n 610K
RackPick (pa3sHuLa B TOM, 4TO OH M3BAEKAET NOAAOHbLI U3 CTENNAXKa).

9. 3anyctute mogenb.

A- Job Shop : Simulation - AnyLogic Professional = a

> B O C El G © A naya [ &

Bbl yBMAMTE, KAaK aBTOMOrPYy3YMKM 3abupaloT MNOALOHbI M3 30HbI Pa3rpysku W
NMOMeLLaoT UX B cTesnax. Mo ncredeHnn HeboNbLLION 3a4EPHKKM OHM NepemeLLaroT
NOALOHbI B 30HY MAPKOBKM aBTOMOrPy34YMKOB, NPU MONagaHUM B KOTOPYIO NOAAOHbI
ncyesator.
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da3a 3. CozpgaHue TpexmepHOi aHMMaLum

[aBaliiTe Tenepb f06aBUM TPEXMEPHYIO aHUMALMIO MOSEANPYEMOTO HaMM NpoLiecca.

HauHem c pob6aBneHusa Kamepbl.

Kamepa

Kamepa "cHumaeTt" Ty cLEHy, KOTOpPYIO Bbl BUAUTE B OKHE TPEXMEPHOMN aHMMaLUW.
[obaBuB B Bally MOZe/b Kamepy, Bbl MOXeTe BblbpaTb, YTO MMEHHO Bbl XOTUTE
BnAaeTb B 3D OKHe .

Bbl MoxKeTe n06aBUTb HECKO/NbKO Kamep, 3TO MO3BOAUT Bam HabnogaTb 3a
pa3/IMYHbIMU 30HAMM MOAENMPYEMOMN CUCTEMBI (Hanpumep, pPasHbIMU Lexamu
$abpuKkM) nan 3a 0QHUM N Tem e 06EKTOM, HO C pasHbIx Todek 063opa. Ecam Bbl
NCMNOJIb3yeTe HECKOJIbKO Kamep, TO NO XOAYy BbIMNOJIHEHUA MOAENN Bbl MOMKETE IETKO
nepeKktYaTbCa C O4HOMO M306parKeHUA Ha Apyroe.

1. Nepetawute anemeHT Kamepa “* u3 nanutpsl MpeseHtauus [ anarpammy
Main. MomecTute Kamepy TakMm ob6pasom, 4Tobbl oHa "cmoTpena" Ha aHMmauuo
dabpuyHoro uexa.

2. W3 3TOW »Ke nanuTpsbl, nepetawuTe Ha auarpammy Main 3D okHo . Nomectute
ero noz Auarpammon npotiecca.



Anylogic 8 3a Tpu gHa 169

i
i
£
;

' Kpueasa

[] MNpamoyroasmne
(O] CkpyraeHHeni npa..
) Osan

o Ayra

‘i Touka

REEEAE

a|w|o|| 8>

Aa Tewct

[@] WsobpakeHue

&) Main 1

sourcePallets  storeRawMaterial  rawMateriallnStorage  pickRawMat
o =

forklifts

b

Jjo

ri DﬁmnW

(= D] |
B 3D Oxno

[@] 3D Ofnext

o4 Kamepa

4% Ceer

|+ Professional

| |e|e|e|s| | B|E

Yeprex CAMNP

3D oKHO

Mpu HeobxogMmocT Bbl MokeTe [06aBUTb Heckonbko 3D okoH pgns o63opa

dHUMaLUNU C Pa3HbIX TOYEK 063opa.

3. B naHenn CeoicrBa 3D

OKHa BblﬁepMTe B CNuUcCKe Kamepa 9/1EMEHT camera.

Tenepb Hawa Kamepa byaeTt oTBeyaTb 3a GOpMUPOBAHME KaPTUHKKM ans 3D oKHa.

4. Ytobbl npepoTBPaTUTL CbeMKY '"u3-nog nona", BbibepuTe M3 cnucka Tun

HaBurauum onuuio OrpaHmueHa no Z: sbiwe 0.
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O] Ceoiictea 52
B window3d - 3D Oxkxo

[ram: window3d [ VcknrouwnTe

Kamepa: camera -
[] Cregoeare =a Kamepol

Tun Haemraum: | Orpadudeda no & eeiwed -

5. 3anyctute mogens.

6. Mpu cospgaHun 3D okHa Anylogic aBTomaTnuyeckn aobasnset 061acTb NPOCMOTPa
3D cueHbl, 6narogaps Yemy B MpoLecce BbINOAHEHUSA MOAENM MOMKHO /Eerko
nepentn K npocmotpy 3D aHMMaumun. YTobbl nepekntountbea Ha 3D aHMmaumio,
WEeNKHWUTEe MO KHOMKe naHenu paspaboTtunka BbibpaTb o6sacTb M mokasatb U
BblbepuTe M3 pacKpbiBalOWeErocs CnNucka ob6nacTb NPOCMOTPa TPEXMepHOM

aHumauum [window3d].

Mpn 3TOM OKHO TpeXmMepHON aHMmauun 6yaeT pasBepHYTO 4O pasmepa OKHa
mozenu.
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7. Bbl moxKeTe nepemelaTbCA MO CLEHE TPEXMepPHOW aHMMauuMuM B npouecce
BbINO/IHEHMS MOAEAN C MOMOLLBIO C/IeayoWnNX AeNCTBUA:

MepemecTUTb Kamepy BAEBO, BMpaBoO, BNepes WAM Has3ah MOXHO C
NMOMOLLbIO MEepeMELLEHUA MbIlM B HY)KHOM HanpasaeHWMM (C HaxKaTow
IeBOI KHOMKOW MbiLWn).

MpubAn3nTb Kamepy K LLEHTPY CLEHbl AN YAANUTb e OT LLeHTPa MOMKHO
BpaLLEHWEM KOJIeCa MbILLW.

MoBepHyTb N306pakeHne OTHOCUTENbHO KaMepbl MOXKHO NepemelleHnem
MblLUM, NPeABapuUTE/IbHO HaXaB M AepxKa HarKaTon KHonky ALT u nesyto
KHOMKY MbILWWN.

8. C nomouwbio npuBeaeHHbIX Bbille KOMaHZ 3a4aiTe NoAXOAAWMA Bam pPakypc
CbeMKN M306parkeHusa. LLienkHUTe npaBoi KHoMKoW mbiwn (ana Mac OS: CTRL +
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LL,e/IYOK IEBOI KHOMKOW) B Npesenax TPeXMepHOro n3obpaxeHuns 1 Bbibepute ns

KOHTEKCTHOIo MeHK0 KOMaHAy CKOHVIPOBaTb noso>keHne Kamepbl.

9. 3aKpoiTe OKHO MOAENN.

10. Ha cTpaHuMue CBOICTB Kamepbl ycTaHOBUTE BbiGpaHHOE Ha npeaplayliem Lare
NoNOXKEHWE Kamepsbl, LeSKHYB NO KHoMKe BcraButb koopauvHatbl u3 bydepa
obmeHa.

D] =+ <=0

Z4 camera - Kamepa

rag: camera OToGpawaTe MMA
MoknmounTe

MoeopoT X, =, |g_{} 1.| |rpa,q1.r::h| 1-'| C-}
Mosopot Z, ™ = |-45.0 v| |rpa,q1.rt:|:| v| @-

BcTaente koopanHatel ns bydgepa nﬁuem-]@
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Ecnn Bam He yaaeTca HaWTU Kamepy Ha XOJ/ICTe, ee MOMKHO JIerKo HalTu B Aepese
MpoekTbl. B Hem Kamepa camera 6ypeT nokasaHa B BeTBM lNpe3eHTauua areHTa
Main.

11. 3anyctute mogenb. Yb6eautecb, yto Tenepb 3D aHMMaUMA MOKasblBaeTcs C
3a/1aHHOTO BamMM paKypca, Nocie Yero 3aKkpoiTe OKHO MOAe N,

12. Packpoiite cekumio MMewexoabl NanuTpbl PasmeTka MpOCTpaHCTBa, a 3aTem

caenante [ABOMHOM LWENYOK MO 3Hayky anemeHTa CreHa :l. Mpu 3ToMm
AKTUBMPYETCA PEXKMUM PUCOBAHUA CTEHDI.

g &%

PasmeTka npocTpaHcTea

] Crena

i Q- Mewexogsl *>
.
E3 YronbHaA CTEHA

&2 Cwkpyrnan creHa
/ Llenegan nuHKMA

MpamoyroneHas cbnacte

&
SREENE

MHoroyroneHas obnacte

iné Cepewnc c ouepegamm

P
i4e Cepeuc c oBnacTeto

m

ie.y Hanpaenenwe new. notoka |
£5 CTaTcTuea noToka &

I B KapTa nnoTHoCTH Newwexoaoe

13. Y1066l HapucoBaTb B rpadUUYECKOM peaakTope CTeHy BOKpyr paboyein 30HbI
NPOU3BOACTBA, HYXHO cAenaTtb caeaylouee.

a. LenkHuTe B TOW TOUKE, C KOTOPOW Bbl XOTUTE HAYaTb PUCOBAHME CTEHDI.
b. YT106bl 4O6ABUTL YrON CTEHDI, LLENIKHUTE B COOTBETCTBYIOLLEN TOYKE.

Cc. B TOl TOuYKe, rge Bbl XOTUTE 3aBEPLUUTL PUCOBAHWE CTEHbI, caenanTe
OBOWHOM LLLENYOK.
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14. Yto6bl M3MEHMTb LBET CTeHbl (MAKW 3a4aTb ANA Hee OnpeaesieHHYI0 TEKCTypy),
Heob6X04MMO BbINMONHUTL C/ledyloLlee.

a. OTkpoitTe pa3gen cBOMCTB CTeHbl BHewHuii Bug,.

b. LUWenkHuTe no Bbinagatowemy cnucky Liser un BbibepuTe [pyrue usera...
13 NOSABUBLLUEroCs CNMCKa.

c. C nomouwblo ananorosoro okHa LiBeta BbIGEpMTe Ha nanutpe nan B
cnekKkTpe Hy)KHbIﬁ LLBET CTEHbI.

Bbl Take MoOXeTe YCTaHOBWUTb YPOBEHb MPO3PAYHOCTU (C MOMOLLbIO
nonsyHka MpospayHocTb B AMANOTOBOM OKHe LiBeTa) A NpumMeHnTb K
cTeHe Niobylo npegnaraemyto TEKCTYpY (BbIGPaB B MEHIO LiBETA NEMEHT
TekcTypbl...).

B aTOM pasgene mbl UCMONb30BAAN CTEHbI UCKIOYUTENBHO A1 aHUMALMOHHbIX
uenen. Ha camom pJene CTeHbl 4Yale MWCNOAb3YIOTCA B  MeLeXoaHOM
MOAENNPOBAHUM ANA 33[aHWUA CTEH W APYrUX NPEnaTCTBUN ANA ABUNKEHUSA
noaen.

15. Mepeigute B pasaen cBOWCTB cTeHbl MecTonosnoXeHne v pasmep U U3MEHUTE
3HayeHue napameTpa Z-BbicoTa Ha 40.

Anylogic aBTOMaTM4eCKM YCTaHAB/IMBAET BbICOTY CTEHbI paBHOM 20 NUKCeNam, Mbl
e yBe/iMunBaem 3Ty BbicoTy A0 40 nukcenei.

16. HapucyiiTe ewe ofHy CTEHY MEKAY BbIXOLAaMK, @ 3aTeM 3aJaiiTe y Hee CBOMCTBA,
aHaNorMyHble CBOMCTBaM NEPBOI CTEHbI.
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17. 3anyctute mogenb 1 noHaboganTe 3a TpEXMepHOM aHMmaumen npouecca.

Bbl yBMANTE, Y4TO NOAAOHbI OTOBPAXKAKOTCA Ha aHUMALMU LUANHAPAMMU CNYYaNHO
BbI6GpaHHbIX LBeTOB. YTO6bI BbIGpPaTh B KayecTse GUrypbl aHUMaLMM NOAA0HA ero
TPEXMEPHYIO MOJE/b, HYXXHO 6yaeT co3faTth A4 NOAAOHa CheuuanbHbIn TUnM
areHTa, Ha Ybei gmarpamme Mbl M CMOKEM 3a4aTb HY}KHYHO HAM aHUMaLMIO.

18. B cBoitctBax 610Ka sourcePallets nog cnuckom HOBbIV areHT WeE/KHUTE MO
CCbl/IKE co3aTh APYroi Tunm.

*?) sourcePallets - Source

raa: sourcePallets OtoBpaxate MmMA
MoknounTe

NpwéwmBaroT cornacko: =, |BPEMEHH MEXAY MPUBEITUAMK v|
Bpema mexay npuboitnamm: -] | = | |MHH]|
3al pas co3paeTcA HECKONBKD areHToE: =,

OrpaHuyeHHoe KoN-B0 NpUBLEITHA =,

) Agent hd

Hoeeiid areq GK
CO343Th

19. B mactepe Cozpanme areHTOB CAenaiite cieaylolee.

TOHA TN
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a. B none NWmsa HoBoro Tuna BeeauTe Pallet.

b. Neperante K cnepyrolwen cTpaHWLE MacTepa, LWENKHYB NO KHOMKe
Aanee.

c. B cnucke B NneBOM 4YacTM macTepa packponte pasgen Cknagbl un

KOHTeliHepHble TepMUHaIbl U BbibepuTe B CNUCKe KapTUHKY MoapoH.
d. UWenkHuTe no KHonke FNoToBo.

AnyLogic co3pacT Tvn areHTa Pallet u oTKpoeT B peaakTope rpaduyeckyto guarpammy
aToro TMna. B neBom BepxHem yray xoscTa (@ UMeHHO, B TOYKe Hayana KoopAMHaT) Bbl
yBuante opurypy aHMmaLmMm, BbiIbpaHHY0 HaAMKU TO/IbKO YTO B MacTepe CO3AaHUA TUNa
areHTa. Hawum cnegytowmm warom bypet pnobasneHuve ¢uryp Kopobok nosepx
durypbl aHMmauum nogaoHa. [Mockonbky MmMbl byaem pabotatb ¢ obbeKkTamu
Hebo/1bWOro pasmepa, CHavasla AaBanTe yBeMYMM MacliTab anarpammel.

20. C nomouibio naHenn nHCTpymeHTos MacwTab ysenndbte maclutab rpapuyeckoi
Anarpammbl TMnNa areHta Pallet po 500%, a 3aTem nepemecTute XoscT
AnarpaMmmbl BRPaBO M BHM3, 4YTODObl yBMAETb HA4yalo KOOPAMHAT, B KOTOPOM
pacnonoeHa purypa aHMMaunmn nogaoHa.

YeenuyeHue unu ymMmeHbeweHue macwmaba U306pa)+(€HUFI

MaHenb WHcTpymeHToB Macwrtab B Anylogic no3BonseTr M3MeHATb MaclTab
rpadmyeckoit guarpaMmsi:

=7 -
YcraHoska — Ok COf 500% C{‘-yaenmqewe

macwTaba B 100% f maclTaba
YmeHblieHne maclitaba

21. HauHem po06aBnatb ¢urypbl aHMMaumm KopoboK nosepx ¢Urypbl aHMMaumm
noaaoHa:

a. Ortkpoitte nanutpy 3D 06beKTbl (3TO Moc/iedHss nanvTpa B Crucke),
HalauTe 1 packpoiTe cekumio NnanuTpbl Kopobkm.

b. Nepetawmnte 06bekT Kopobka 1 3akpbiTaa U3 ManuTpbl B BEPXHWUN
NIeBbIN Yron NnogaoHa.
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s Mpoextel | [ Manutpa &2 = O
.| 3D OfbekTrI aa
L KopoBKW "

Kopobka Kopobka

________ JHKpBITAA dA

= ||

Pallet &2

p—®

Kopobkal Kopobral
JakpeiTad  OTEpbITas

-, -

Kopotka 2 Kopobkal
JakpeiTad  OTEpBITas

m

» EyTHINEK

&8s |o|m]

A

(19)

22. NMOCKOAbKY MO CPaBHEHMIO C NOALOHOM KOPOBKa KasKeTcs CMWKOM GO/bLIoMN,

ymeHblwnm Macwtab Kopobku o 75%.
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[ Ceoiictea &2 = ~= 0
[©] box_1 closedl - 3D O6bekT

[Arag: box_1_closedl [ McknrouuTe

OTofpaxacTca Ha BepxHem ypoeHe || Bloknposats
BuanmocTe: =, A

Daiin: x3d/box_1_closed.3d

Macwrab: = |75%

F
GPHEHTEL"HH: I:::I. I?é:-]. I:::I.

23. Bolgenute urypy KopobKu, packpoiTe pasgen cBoicTB Pacnonokenue u

M3MEHUTE KOOPANHATY Z KOPObKK Ha 2.

3T0 M3mMeHeHWe HeobXoAMMO MOTOMY, YTO HaM HYXKHO MOMECTUTb KOPOBKM Ha
NOAAOHbI, @ BbICOTA KaXK40ro NoALOHA - OKO/IO ABYX NUKCenei.

24, lobaBbTe TPM KOPOOKM, TPWMXAbI CKOMMPOBaB MepByl0 KOpobKy. YTo6bl
CKOMMPOBaTb KOPOBKY, NepeTawuTe ee Mblllblo, YAEPXKMBAA MPU 3TOM HaXKaToM
knaeuwy CTRL (Mac OS: CMD) v neByto KHOMKY MbiLW.

Tenepb Ha NoAAOHE HaxoAATCA YeTblpe KOPODKM, M Mbl MOXEM BEpPHYTbCA K
MCXOAHOMY MaclTaby AMarpamMmbl, LEAKHYB MO KHOMNKEe NaHean UHCTPYMEHTOB

100% 1%,
&) Pallet 32 |

[Ctrl + 'rrau.u.ATej
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25. BepHuTtecb Ha avarpammy Main.

Ecnn Bbl OTKpoeTe cBolcTBa bnoka sourcePallets, To Bbl yBUMAWUTE, YTO B CBOMCTBE
HoBbiii areHT BblbpaH TN Pallet. ITo 3HAUUT, YTO AaHHbIM 6aOK ByaeT co3gasaTb
areHToB TMNa Pallet.

26. 3anyctute mogaenb.

Bbl yBMamute, 4TO NOAAOHbLI 0To6pa>+(a|0TC$| HaTYPaUCTUYHbIMMN  TPEXMEPHbLIMU
mogenamun. OgHaKo ecnu Bbl yBennyunte macwTab TpexmepHoro M306pa)KeHMFI, TO Bbl
3amMmeTuTe, YTo NoAAO0HbI PACNO1I0XKEHbI YyTb B CTOPOHE OT BU/1 NOIrPy34nMKOB.

[JlaBaiiTe yCTpaHWM 3Ty HETOUYHOCTb.

27. B naHenu MpoekTbl, caenanTe 4BOMHOW WENYOK N0 aneMeHTy Forklift Truck. Mpu
3TOM OTKpOeTcA Auarpamma 3TOro Tuna areHTta. [lepemectuTe pPUCYHOK
forkliftWithWorker Ha ogHy sueliky BnpaBo.
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Tenepb Ha aHMMALMM MOLENU NOAAOHbI ByayT MomelaTbCcA TOYHO MOBEPX BUA
aBTOMOrpysymKa.

28. Otkpoiite auarpammy Main, Bbibepute Gpurypy ctennaxka, v B naHenn Ceoiictea
sBBeguTe B nosie Konmuectso ypoBHeli 3HaveHne 2.

29. B cBoiictBax 6s10Ka Auarpammbl npouecca storeRawMaterial yctaHosuTe
3HauyeHuWe napameTpa Bpemsa nogHaTUA Ha ypoBeHb B 30 CeKyHA,

30. B cBovictBax 6n0Kka pickRawMaterial yctaHoBUTE 3HauyeHue napameTpa Bpems
MOHM)KEHUA Ha ypoBeHb B 30 CeKyHf,.

31. 3anyctute mogenb 1 Bbl yBUANUTE 4BYXYPOBHEBbIN CTENNAMN.
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®a3a 4. MopgennposaHue AOCTaBKM NOAAOHOB
bypamum

Ha sTom 3Tane obyyeHua mbl gobasum oypbl, 4OCTaBAAOLWME NOAAOHbI HA 33aBOA.
HauHem c co3gaHua ellle 04HOro TUNa areHTa, 3agatouwero epypy.

1. MepeTtawmTe anemeHT Tun areHra o 13 nanuTpbl Bubnnoreka mopenvpoBaHus
npoweccoB Ha anarpammy Main.

2. B mactepe Co3paHue areHTOB BbIMOJIHWUTE C/ledyiollee.
a. B none Umsa HoBoro Tuna BeeauTe Truck.
b. Mepengute K cneaytoLLen cTpaH1LLEe MacTepa, WeaKHyB No KHonke [anee.

c. B cnucke ¢ouryp aHmmaumm packpoinTte pasgen ABTO40POXKHbIV TpaHCMOPT U
BblbepuTe 13 cnucka purypy Pypa.

d. UlenkHuTe no kKHonke FoToBo.

[lobaBum B Hally ceTb ABa HOBbIX 3/1€MEHTa: y3en, B KOTOPOM byayT nossasTbcA
dypsbl, M NyTb, MO KOTOPOMY OHM BYAYT cNefoBaTb A0 NPUEMHON 30HbI.

3. Otkpotiite anarpammy Main.

4. NepeTtawmre anemeHT ToueuHbli y3en \'1"'\ u3 nanuTpbl PasmeTka npocTpaHcTBa
Ha rpaguyeckyto guarpammy. MomecTuTe ero y Hauyana NnoAbe3gHoW J0poru.

%2 Mpoexter | [ Manurpa i3 = O || @l Main 2

| PazmeTka NpocTpaHCcTea CE

I'B nzu MyTe

&
H MpamoyronsHend yzen &
i

. MHoroyronbHbli yien
|\'L"J\ DHEHHblﬁjﬁ.en| Bt

T

\1'.._.. |

& Arrpaktop & ey ."'_:'_:-:
& | 22 Crennax 7 IR
ok =
. @ MC Kapra
i @ MAC Touka
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5. HasoswuTe 3TOT TOueUHbIN y3en exitNode.

6. Hapucyiite MyTb nzn, coepuHaAowmin exitNode c receivingDock.

Cnepute 3a Tem, YTOObI BCE 3/IEMEHTbI Pa3sMeTKn NpocCTpaHCTBa O6p830BbIBaJ'IM oAHY
CeTb.

7. Co3paiite ewe oaHy Avarpammy npolecca, Kotopas byaer onucbiBaTb JIOTUKY
ABWXKeHusa ¢ypbl. Ona 3Toro gobasbTe Ha guarpammy Main HoBble 6710KM

Bubanortekn MmoaennpoBaHUA NPOLLECCOB U COeAMHUTE B CeAyIoLLEeM NopALKe:

® Source — I MoveTo — ® Delay — *F MoveTo — ® Sink.

SOUrce movel o delay rmoveTol sinkl
o—E&F—I—£i&—9°

B 6/10Ke Source co3aaetca ¢ypa.
Mepsbiit 610Kk MoveTo nepemellaet dypy Ko Bbe3ay B LEX.

Bnok MoveTo nepemellaet areHTOB B 3afaHHbIN y3en ceTu. Ecaum K areHTy B
JaHHbI MOMEHT NPWKPenaeHbl Pecypcbl, TO OHM ByayT nepemeLlaTbes
BMeCTe C areHToM.

Bnok Delay monenvpyet pasrpy3Ky noagoHoB.

BTopoit 610k MoveTo mogenupyet oTbesg dypbl.
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Bnok Sink yaanset ¢ypbl ns mogenu.
8. Mpucsoiite 610Ky Source uma sourceDeliveryTrucks.

9. [ns Toro, 4Tobbl areHT TMNa Truck npubbiBan Ko Bbe3Ay Ha NOAbE3LHYIO AOpOry
pa3 B Yac M C 3aZaHHOMN CKOPOCTblO, B CBOMCTBax 6n0Ka sourceDeliveryTrucks
BbINOIHUTE CeayoLlee.

a. B cnucke [pubbiBaloT cornacHo Bblbepute Bpemsa wmexay
npubbITUAMM.

b. B none Bpemsa mexay npubbitTuamu seeante 1 u Bbibepute ns cnucka

CnpaBsa yachbl.
c. B cnucke Hoebiii areHT Bbibepute Truck.
d. B cnucke MecrononodeHue npubbiTua Bbibepute ¥3en cetn / TNC.
e. B cnucke ¥Ysen Bbibepute exitNode.
f. B none CkopocTb BBeauTe 40w BblbepuUTe B CNUCKE CNpaBa Km/u.
[[] Ceoiicrea &2 " ~ =1

) sourceDeliveryTrucks - Source

Wram: sourceDelivery Trucks Orobpaxate MMA
[T cknrounTe

MpubeiBatoT cornacko: =, | Bpemenn mexgy npubbmuamn -

Bpema mexgpy npubeitnammn: T 1 uacel -
331 pas co3m3ETCA HECKDBKD ArEHTOE: = [

OrpaHWYeHHoE Ko-B0 NPHBBITHI: =, ]

HoBrii arent: =, | €9 Truck i

CO0303Th ,Q,E\-TCI:‘i THO

Mecrononoxenmne npuboitia: =, |Yzencem/MMC -
Yzen: = }.‘_‘JJ\' exitMNode ~| W o
Ckopoct: | ae K/ Y -

10. MNpwucsoite nepsomy 610Ky MoveTo uma drivingToDock.
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11. Ytobbl 334aTb LEeNb ABUKEHMSA areHTa, B naHenn CeoiictBa 610Ka drivingToDock
BblbepuTe B cnvcKe Y3en uma ysna cetu receivingDock.

] Ceoiictea i3 i

= drivingToDock - MoveTo

Mran: drivingToDock

OroBpaxate wma || MckniounTs

ArenT: =, (@ nepemeluaeTca

a4

(7) nomMewaeTca (MrHOBEHHD)
MecTo HazHaYeHKUA: =, |¥sencemm/THC

Yzen: = ﬁreceivingDnck i

12. Nepeumenyiite 610k Delay B8 un/oading.
13. B cBoiictBax 6/10Ka wnloading HeobxoAMMO BbINONHUTL CaeayoLLee.

a. Y napameTtpa Tun Hy)XHO BblbpaTb onuuio Moka He Bbi3BaH MeTOA,
stopDelay().

b. B cnucke Mecro areHToB BbibepuTe receivingDock.

[ Ceoiictea 2 s
(© unloading - Delay
Kras: unloading [¥] OroBpasa

[ WekntounTe

Tun: =, () OnpeaenenHoe epema

@ Moka He BbizeaH MeTod stopDelay()

BmectmocTe: = 1

MakcumansHan BMECTUMOCTE: = D

Mecro arenTos: = ﬂ: receivingDock 7
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MPOAONKUTENBHOCTD OMepauun OMPeaesieTcd CKOPOCTbIO Pasrpy3kMm M OTBO3a
NoAA0HOB aBTOMOrpysynMkamu. Mbl Byaem cumTaTb 3Ty onepaumio BbINOJHEHHOW,
Koraa 6710k RackStore 3aBepLunT YCTaHOBKY MOAA0HOB Ha XpPaHEHME, U CMOAENNPYEM
3T0 U3MeHeHneM pexxrma paboTbl 610Ka Delay.

[MpoepammHoe ynpasneHue spemeHem 3a0epHKu

Kak npasuno Bbl bypeTe 3agaBaTb Bpemsa 3agepyxku ana pabotbl 6s10Kka Delay.
Bpems moxeT 6bITb GUKCMPOBAHHbLIM, HAaNpUMep, PaBHbIM MATU MUHYTAM, UM BbITb
CTOXaCTMYeCKMM (CNydalHbIM), T.e. oONpeaenaTbCa ¢yHKUMeN pacnpeneneHus
BEPOATHOCTU, Hanpumep: triangular(1, 2, 6).

Bbl TaKKe MOMeTe NpOorpaMmMHO YNpaBaATb ANUTENbHOCTbIO Onepauun v npwu
HEobXo0AMMOCTN NMpepBaTb 3a4EePKKY, Bbi3BaB COOTBETCTBYOLWYIO GYHKUMIO Ba0Ka.
Echm Bam HeobxoguMMoO NPeKpaTUTb OXMMAAHME BCEX areHTOB, HAXOAALLMXCA B
coctosHun Delay, Bbisosute dyHKUMIO 6n0Ka stopDelayForAll(). Opyras ¢yHKumA -
stopDelay(agent) - 3aBepluaeT onepaumio n 0cBOBOXKAAET yKa3aHHOIO areHTa.

14. HaszosuTe BTOpOI 610K MoveTo driving ToEXit.

15. Yto6bl 3agaTb KOHeUHbI y3en, B cBoicTBax 6n0Ka drivingToEXxit sbibepuTe B
cnucke Y3sen BapuaHT exitNode.

] Ceoiictea i3 ]
=@ drivingToExit - MoveTo
Mran: driving ToExt OroBpaxaTte nmA

[ MernrounTe

AreHT: = (@ nepemeLLaeTca

o

() nomMeWEETCA (MIHOBEHHD)

MecTo HasHaueHKA: = !r'iencmm_a’rb’ltﬂs) -

Yzen: = | " exitNode | W& 3

[Ba 6/50Ka Source Hallel MOAENU CO34AlOT areHToB ABYX PasHbIXx TMnos: ¢ypbl,
NOABAAIOLWMECA KaXKAbIA 4Yac, M MOALOHbI, MOABAAIOWMECA KaXKAble MNATb MWUHYT.
MOCKONbKY Ham HYXHO, 4YTOObl NOAAOHbI MOABAAAMCL NpPU pasrpyske oypbl, Mbl
M3MEHUM HaCTPOMKKM Toro 6/10Kka Source, KOTOPbI reHepuUpyeT NoAA0HbI.
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YnpasneHue co30aHUEeM a2eHmos

Bbl MOKeTe ynpaBaaTb CO3AaHMEM areHToB 610KoM Source BO BPeMA BbIMOJAHEHMA
moaenu, reHepupysa Tpebyemoe KO/AMYECTBO areHToB B OnNpenefieHHble MOMEHTbI
BPEMEHW XU3HU MOAENNPYEMON cUCTEMbI. [15 3TOrO HYXXHO BblbpaTb B NnapameTpe
6noka MpubbiBatoT corsacHo onuuio BbizoBam ¢yHkuumM inject() 1M BbI3bIBaTb
dyHKRUMIO 6n0Ka /nject(int n). 3Ta ¢yHKUMA NpU ee Bbi30Be CO34aCT 3aJaHHOe
KO/NIMYEeCTBO areHToB. Bbl yKasbiBaeTe 3TO KOJIMYECTBO C MOMOLLbIO aprymeHTa
dYHKUMKM, Hanpumep: sourcePallets.inject(12);

16. B cBoiictBax 6noka sourcePallets sbibepuTe B cnucke MpubbiBaloT corsiacHO
onuuio BeizoBam ¢yHkuuM inject().

] Ceoiicrea &2

*) sourcePallets - Source

[Aram: sourcePallets V] OroBp
[] MeknrouuTe
MNpwubriearoT cornacko: =, |Beizoeam dyHkumn inject() -

17. Y106l 610K sourcePallets cospaBan noadoHbl npu nNpubbiTM Gypbl B 610K
unloading, HeobxoAMMO BbINONHUTL CaeaytoLee.

a. B cBoictBax 610Ka unloading packpoite pasgen Jencrems.
b. B none Mpu Bxope BBeAWTE Creayiollee:
sourcePallets.inject(16);

ITa yHKUMA co34acT 16 NoAAOHOB B MOMEHT Hayasa pasrpysku oypsl.

w [ledctEMA

Mpw excpe: sourcePallets.inject(16);

Mpw Nogxoge K BeXOAY:

[aBaiTe caenaem Tak, 4tobbl nepean ¢dypa nossaAAaCb NPU 3anNycKe Mogenun, U Ham
He HY»KHO Obl/10 ¥ AaTb ee NoABAEHUA Leblii Yac MOAE/IbHOTO BPEMEHU.
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18. B naHenu MpoekTbl BbibepuTe anemeHT Main. B obnactu CeoiicTBa packpoiite
pasgen [feiictBua areHta M B nose Mpu 3anycke BBeAWTE BbI30OB C/eayoLLen
byHKUMK:

sourceDeliveryTrucks.inject(1);

s Mpoextel &2 = 0O || Ceoiictea i3 i
4 (A Job Shop® & Main - Tun arenTa

- &9 ForkliftTruck

. &3 Main Wms: | Main

. &8 Pallet

. € Truck [ MernrmoumTe

- €3 Simulation: Main e e
Mpw zanycre: /
sourcebeliveryTrucks.inject(1);

[MopsA0oK uHuyuanusayuu mooenu

Kog, 3agaHHbil B none Mpu 3anycke areHTa BEPXHEro YPOBHA MOLENU, UCTIONHAETCA
Ha 3aK0YNTEIbHOM 3Tane MHULMAAMU3ALUY MOLENMN NOCNE CO34aHUA, COeAMHEHNA U
MHUUMANN3aLUUKN BCEX OOBEKTOB MoAaenun. B 3To BpemsA NpoxoguT AONOAHUTENbHAA
MHUUMANN3aUMA 1 3anycK A4EeUCTBUIM areHToB, TaKMX Kak cobbITusA.

19. B cBoiictBax 610Ka storeRawMaterial packpoite pasgen Aeiicteusa. B nose Mpwm
BbIXOAe BBeAuTe CAeAYIOLWMIA KO4:

if( self.queueSize() == 0 )
unloading.stopDelayForAll () ;

B Hawem npumepe self - 3To ccblKa Ha 6ok storeRawMaterial s Kopa ero
cobCTBEHHOro AencTBUA.
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[ Ceoiictea &2 = =0

3 storeRawMaterial - RackStore

¢ Pecypcw

w [ledcTEMA

Mpw excae:

Mo nprBeiTun pecypoos:

MNpw emxope: if( self.queueSize() == @8 )
unloading.stopDelayForfAll();

4

Korga Tpebytowume pasrpysku nognoHbl 3aKaHUMBalOTCA, onepauma 6aoka unloading
3aBeplaetca (nytem Bbi3oBa ero ¢yHKuuu stopDelayForAll()). NMpu stom dypa
nokuaaet 610K unloading v noctynaeT B creayowmii 610K agnarpammbl npouecca:
drivingToExit.

20. 3anyctute mogens.

21. Ecav dypa He Tak MOBEPHYTa B NPOCTPAHCTBE (KaK Ha CAeayloliem PUCYHKe),

ncnpasbTe 3TO, BbINO/IHUB Chegytoulee.

a. B pepese naHenu MpoekTbl ABa)KAbl WENKHUTE No TUNy areHTa Truck,
NpW 3TOM OTKPOETCA ero AMarpamma, U MOKHO byaeT NoCMOTPETb Ha To,
KaK 3agaHa ¢urypa aHumaumm dypbl.

b. Bbibepute ¢urypy ¢ypbl, M C NOMOLLbIO KPYrAoro mapkepa (uau
napameTtpa MoBopoT Z,° B 061acTu cBoicTB PacnonoxxeHue) nosepHUTe
¢durypy dypsbl Ha -180 rpaaycos.
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&l Main @3] Truck 23

i) @

—

Moeopot Z, % = |-1B0.0 = |rpagycel =

Mbl U3MEHWUAW U3HAYA/IbHBIN Yro NOBOPOTA GUTYPBI.

22. Tenepb Mbl AO/MKHbI CAENaTb TaK, 4yTobBbl 3a4aHHbLIA HaMKW Yroi NoBOpOTa He
MEHSANCA NPU U3MEHEHUWN HAaNpaBAeHUs aguxkeHua dypbl. [asa sToro:

a. B naHenu Mpoexrtsl, WenkHuTe No anemeHTy Truck.
b. PackpoitTe pasgen cBoiicTB [ BUOXKeHMe.

c. CHumute d)ﬂa)KOK nOBOpa‘-IMBaTb aHUMaLU U0 CorJiaCHO HanpasBJ/ieHUuo

ABVDKEHUS.
] Ceoiictea 22 =~ =0

€ Truck - Tun arexTa

ras: Truck [ MeknroumTe

b Heicrena aredra
b AresT B AHUarpaMme Npouecca
« [evmenne
Haua CKOpOCTE: 2 Mc -
MoBcpayneaTs BHUMALMHD COMNACHO HAMNPaBAEHNHD JEMHEHHA

TakoKe HAKNOHATE K BEQTUKANbBHD

23. OtkpoiiTe amnarpammy Main.

24, Y106blI 06ecneynTb NPaBUIbHOE PACMOJIONKEHWE NoAA0HOB U Gypbl BHYTPU y3/1a
cetn receivingDock, oTkpoWite nanutpy Pasmertka npocTpaHCTBa U nepeTawuTe



190 Anylogic 8 3a Tpu gHA

ATTpakTOp BHYTPb y3na receivingDock. MomecTuTe ero TaK, Kak MOKasaHO Ha
PUCYHKEe HUXKe:

%2 Mpoexrer | & Manutpa &3 = O ||@l Main 2
PazmeTka NpocTpaHCTea oo

) nzu MyTe &

& T MpamoyronbHeii yzen &

e | 5 MHOroyroneHend yzen &
\-\ To4edHbIA y3en

(=5 -

: - ATTpakTop

& | 22° Crennax

Y * [KHC
@ MAC Kapra

® AC Touxa
Ammpakmopel 8 y371ax

ATTpaKTOp NO3BO/AET 334aTb TOYHOE MECTOMO/IOXKEHUE areHTa BHyTpY y3na.

Ecan y3en 3agaet NyHKT Ha3HaYeHMA, K KOTOPOMY ABUMKYTCA areHTbl, TO aTTPaKTop
3a4a€eT TOYKY - Uesib ABUNXKEHUA BHYTPU y3Na.

Ecnv y3en 3agaeT MecTto OXUAaHUA, TO aTTPaKTOPbl 334at0T TOYKM BHYTPU y31a, B
KOTOPbIX areHTbl 6yAyT HAXOAUTHLCA BO BPEMA OXKMUAAHUA.

ATTPaKTOPbI TaK¥Ke 3a4atoT yro/ NOBOPOTa aHUMALMM areHTa, Korga areHT Haxo4uTcs
BHYTpM y31a. B Hawem cnyyae mbl Byaem Mcnonb3oBaTb UMEHHO 3TO CBOWMCTBO
aTTpaKTopa.

ATTPaKTOpPbl MOXHO A006aBUTb, NEpPeTackMBas UX MO OTAENbHOCTU M3 MaSUTPbl, HO
eCc/In OHWM 0Opas3ylT PEryaspHy0 CTPYKTYpy, TO npouwe byaet nobaBuTb UX Bcex
pa3om C MOMOLLbIO CMeLManbHOro macrtepa. Y 3Toro macrepa MMeeTca HEeCKOJ/IbKO
PEXMMOB CO34aHMA, OH TaKKe CnocobeH yaanuTb Bce aTTpakTopbl y3na. OTKPbITbh
MacTep MOXKHO, LLLe/IKHYB MO KHOMKe ATTPaKTOpbl... B TAHEIN CBOMCTB y3na.

25. Ytobbl MOHATb, YTO M3MeHWNOCb B Mogenn ¢ pobasneHnem aTTpakTopa,
3anycTute mogenb.

Tenepb aHWMMaumA npouecca pasrpyskn oypbl [oKHA bOyaeT BbIrNsAeTb
cneayowmm obpasom.
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®a3a 5. MoagennposaHue craHkos ¢ HIMY

Ha atom 3Tane obyd4eHna mbl 4o6aBMM B Mogenb cTaHku ¢ UMY, Ha KoTopbix Byaer
NPOM3BOANTLCA U3rOTOB/IEHNE TOTOBOM NPOAYKLMM.

[aBaiiTe HauHeM C 3a[aHWA MECT Pacno/IOXeHMA CTaHKOB C MOMOLLBIO TOYEUHbIX
y3108.

1. Nepetawurte anemeHT ToueuHblii y3en \t"'\ 13 nanuTpbl PasmeTka npocrpaHcTBa
Ha nnaH uexa. Hasosute aTtoT y3en nodeCNCI.

2. CKOI'IMpyﬁTe 3TOT y3en, YTO6bI OTMETUTL MeCTOHaxoXaeHune eule ogHoro CtaHka.

AnyLogic npucsouT BTOpomy y3ny umsa nodeCNC2.

Ham n0Tpe6yeTcn HapucoBaTb NyTH, 4YTObbI NOOKNTOYUTD 06a atu y3na K Hallel ceTu.
3Tn nyT1 I'IOTpesyIOTCFl aBTOMOTrpy3vymkKam AnAa nogbvesaa K CTaHKam.

3. B manutpe Pa3smeTka MpoCTpaHCTBa CAE/MalTe ABOMHOM LWEAYOK MO 3/1EMEHTY

MyTtb nzn W HapucyiTe ABa MyTM B COOTBETCTBMM CO C/AEAYIOWMM PUCYHKOM.
YT06bl MOAKMOUNUTL MYTb K TOYEYHOMY Y371y, HEOBXOAMMO LUENKHYTb MO LEHTPY
aTOro y3na.

YbenuTecb, YTO HAPUCOBaHHblE BamMu MNyTU AEUCTBUTENBHO MNOACOEAMHAIOT
nodeCNC1 v nodeCNC2 k ceTtn. MpoBepuTb coegMHEeHUA NyTe MOXKHO, BblAeNNB
MX Ha aunarpamme. Ecam nyTb NOACOEAMHEH K CETU, TO €r0 KOHEYHbIe TOYKKN ByayT
BblZe/IeHbl 3e/1eHbIM LBETOM.
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B Hawem cnyyae craHok ¢ UMY - 310 pecypc, MO3TOMY Mbl 406aBMM e€ro B Haly

MOZe/Nb, CO34aB HOBbI TUM pecypca ¢ nomoLbio 610ka ResourcePool i,

4. MepetawmuTte 610Ky ResourcePool T 3 nanuTpbl Bu6nnorteka
Moz e/IMpPoBaHNA NPOLLeccoB Ha guarpammy Main.

5. B obnactu CeoiictBa 610Ka ResourcePool Heo6xoanMo BbINOAHWUTL Caeaytollee.
a. B none Nma seegute cnc.

b. B cnucke Tun Bbibepute CTaTUUECKUiA.
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- - =
[ Ceoiictea 2 ™

91 cnc - ResourcePool

ram: |cr|c OToGpaxate MmMa

[ MeknrounTs

Tun: =, |Cratmuecknii -

Konuwuecteo zagano: =, |Hanpamyra -
Koenwdecteo pecypcos: = 1

MpW yMEHELLEHWN KON-Ba: =, |pecypcbl CoXpaHAOTCA (KOHEL, CMEHI)

Hoewiii pecypc: =, | @ Agent ﬁ)

CO3A3TE ApYTON THO

3aBepLlunB 3a4aHMe Habopa pecypcoB, Mbl MOXKEM CO34aTb HOBbINM TUN pecypca.

6. LlenkHnTe NO CCbiNKe co3paTb APYroW TWM, PACMOJ/IONKEHHON MOoA CMUCKOM

HoBbliih pecypc.
7. B mactepe Co3aaHue areHTOB CAenaiTe ciegytoulee.
a. B none Umsa Hoeoro tuna seeaute CNC.

b. Mepengute K cnegyowen CTpaHULE MacTepa, LWENKHYB MO KHOMKe
Aanee.

c. B cnucke duryp aHMmaumm packpoite nocnegHuii pasgen (CraHkm c
Yny) v sbibepute dpurypy BeptukanbHbiii craHok 2 Cocr 1.

d. UWenkHuTe no KHonke NoToBo.
8. 3akpoliite guarpammy Tmna areHta CNC v BepHUTECH Ha gnarpammy Main.

9. Yto6bl nomectuTb Aga cTaHKa ¢ UMY B TOYKM, 3a4aHHble TOYEYHLIMU Yy31aMu
nodeCNC1 v nodeCNCZ, coenaitte cnepytollee.

a. OrtkpoiiTe cBoicTBa 6/10Ka criC.

b. B cnucke KonuuectBo 3agaHo Bblibepute onuuio bazoBbim

MecCTONnoJI0XKeHnem.
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Tem cambiM, Mbl 3343aemM KO/IMYECTBO PECYPCOB PaBHbIM KOMYECTBY
y3710B 62a30BOro MeCTONONOXKEHUSA, YKa3aHHbIX A1A 3TOro nyaa pecypcos
(3TO MbI cCAeNaem cneayOWMM AENOM).

L
c. LUlenkHuTe no KHonke n pobasbte nodeCNC1 v nodeCNC2 B cnnucok
basoBoe mectononoXxeHue (ysnbi).

Mocne AOGaBI’IEHVIH Y3/10B CNMUCOK A0/IXKEH 6bITb NMOXOXK Ha MOKa3aHHbIN
HWnXxe.

] Ceoiicrea 52 = ¥ =

1 cnc - ResourcePool

nan: cnc OToBpaxaTe MMA
[ MeknrounTe

= | CTaTWYeckmid =
Tun: 4

=, |basoeBbiM MecTonONOKEHNEM -
Konwuecrso sagano: 4
. H3 OCHOBE ATTRAKTOPOE: =,
Hoewid pecypc: =, € CNC i

CoO38aTe APYIO W THn

bazosoe mectononoxenne (y3no): =

=, | " nodeCNC1
"€ nodeCNC2

| G0 R

OTobpaxaTe aHAMALWMKD N0 YMOAYEHNH =,

Tenepb Mbl rOTOBbl M3MEHUTb AMArpammy MpoLecca, OMNUCbIBAIOLWLYIO MOBeAEHUE
noaaoHoOB: Mbl Aob6aBum 610K Seize, KOTopblM OyaeT 3aHMMATb pPecypc-CTaHOK.
Cnepytownin 3a HUM 6nok Delay 6ygnet mopenvposaTb 06paboTKy 3aroToBOK Ha
CTaHKe, a 610K Release 6yaer ocBoboxaatb cTaHOK ¢ UMY, aenasa ero rotoBbim Ans
06paboTKM 3aroTOBOK CO CneaytoLLero noaaoHa.
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Kak Bbl MOMHWTE, B AuMarpamme npouecca Yyxe ecTb 610K pickRawMaterial,
MOZeNMpPYoLWMii 4OCTaBKY NOAA0HOB B 30HY NapKOBKM aBTOMNOMPY34MKOB.

10. MepetawmnTte 610KM Amarpammbl npouecca pickRawMaterial v sink snpaso,
yT0bbl 0CBO6OANTL MECTO A/1a HoBOro 6/10Ka.

11. Nepetawmte 610Kk Seize "* u3 nanuTpbl Bubnuoteka MoaenupoBaHWA

NpoLLeccoB Ha Auarpammy Takmm obpasom, 4tobbl BCTaBUTbL €ro B Avarpammy
npouecca noagoHa nocne 6noka rawMateriallnStorage.

sourcePallets storeRawMaterial rawMateriallnStorage  seizeCMC pickRawMaterial sink

e—_ .@.— _Doo_ | | a
forklifts cnec @

12. B cBoiicTBax 6/10Ka Seize He06XOAMMO BbIMOJHUTbL C/iedytoLee:

a. B none Nma seeante seizeCNC.

b. Haxmute KHOMKy s nog napameTtpom Habop pecypcoB, a 3atem
BblbepuTe U3 pacKpbIBatOLLLEroCsA CNUCKA cnc.

Tem cambim, Mbl 3agaem, 4To 610K Seize ByaeT 3axBaTblBaTb OAMH pecypc w3
Habopa pecypcos crc.

13. B cBoiicTBax 610Ka pickRawMaterial Heobxoammo caenaTb cneaytollee:
a. B cnucke Mecto HasHaueHus BbIbepuTe OnUMIO 3aXBaueHHbIN pecypc.
b. B pacnonoxeHHOM Huxe cnncke Pecypc BbibepuTe cnc.

I3T0T 610K Tenepb ByaeT mofenvpoBaTb NepemelleHve NoAL0HOB He B 30HY
CTOSAHKM  aBTOMOrPYy3YMKOB, a K 3ape3epBMPOBAHHOMY A/  BbIMNOAHEHUA
onepaummu CTaHKy.

14. Ytobbl npomoaenmposaTb 06paboTKy 3aroToBOK Ha cTaHke ¢ UMY, aobasbTte 610K

Delay @, NomecTUTe ero HemocpeacTBeHHO nocne 6noka pickRawMaterial w
NPUCBOTE eMy UMA Processing.
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seizeCMNC  pickRawMaterial processing sink

cnc b

15. B cBoiicTBax 610Ka Delay HE06X04MMO BbINONHUTL CAeaytoLLee.

a. B none Bpemsa 3apep)xku BBeaute triangular(2,3,4), w w3 cnucka
cnpasa BblIbepuTe MUHYTHI.

b. Yto6bl CTaHKM MoriM o06pabaTbiBaTb 3arOoTOBKM U3 HECKOJbKUX
noAA0HOB, ycTaHOBUTE PpaxkoK MakcumManbHas BMeCTUMOCTb.

Y Kaxgoro areHTa, npubbiBatowero 8 610k Delay, nonkeH 6biTb 3ape3epsrpoBaH
OAMH W3 ABYX UMEIOLLMXCA B HaLel mMoaenu ctaHkos ¢ YMY.

-

16. Mepetawmrte 610K Release u3 nanutpbl bubauorteka moaenupoBaHusA

npoueccoB B AMarpammy npouecca noagoHoB. MNomectute ero nocne 610ka
processing.

17. Npuceoitte sTomy 610Ky Release ums releaseCNC.

pickRawMaterial processing releaseCNC sink

Korpa Bbl 3anyctute mogenb, TO yBUMAMTE, YTO XOTA MPOLLECCbl U CMOZLE/IMPOBAHbI
BEPHO, HO Ha TPEXMEPHOW aHUMAUMWM NOAAOHbI OTOBpaXKatoTCA MPAMO MO LEHTPY
durypbl aHMmauMm cTaHka c YMY. 3To npoucxoguT MNOTOMY, YTO U CTAHOK, U
obpabaTbiBaeMblit MM MOAAOH WMCNOAL3YIOT OAMH W TOT e TOYEeYHbI y3en ans
oTobpaxeHna aHumaumu. YT1obbl pewnTb 3Ty npobnaemy, Ham HeobxogMMO
nepemecTuTb CTaHOK ¢ UMY BNpaBo M NOBEPHYTb ero TaK, YTobbl OH 6bl 0bpaLleH K
noanoHy.
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18. B naHenu lMpoekTbl, caenaiite ABOMHOM WeNYOK no anemeHty CNC. Mpu stom
OTKPOETCA AMarpamma 3TOro TMna areHTa.

19. Mepemectnte aHMMauMO BMPaBO W MoBepHMUTE OGUIYPY aHMMauUMKM CTaHKa C
NOMOLLbIO KPYTI0r0 MapKepa, Kak NOKa3aHO Ha PUCYHKE HUMKe.

Bwn [maes

[aBaiite 6yaem wucnonb3oBaTb ANA aHUMALMKM CTaHKA [Ba CXOXWUX Ob6bekTa
TPEXMEPHON aHMMALWK, OAMH M3 KOTOPbIX ByAeT NpeacTaBAATb CTAHOK B pexume
OUAaHWA, a BTOPOM - B npouecce 06paboTKM 3aroTOBOK. Y 3TUX OB6BLEKTOB Mbl
HacTPoOMM 3HauyeHus napameTtpa Bugmmocrtb, bnarogaps yemy Hawa mogenb byger
oToBparKaTb Ty UAN MHYIO GUTYPY B 3aBUCMMOCTU OT TEKYLLETO COCTOAHMSA CTaHKa.

20. OnnA 310ro Heo6X04MMO BbINOMHUTL CleaytoLuee.

a. Bbigenute dburypy aHMmaumm cTaHkKa.

b. B cBoicTBax, WENKHMUTE MO 3HA4YKy — , PACMONIOKEHHOMY PAAOM C
MeTKOl napameTtpa Buaumoctb, n Bbibepute onuuio [AuHamuueckoe
3HaueHwue.
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] Ceoiictea 53

[©] enc_vertical_machining_center_2_state 1 -

rag: cnc_vertical_machining_co [ Werare

OvoBpaxaeTca Ha BepxHem ypoene || Broknposa

" —_— ) ]
Buagumocre: =, (@ a3
—
Daiin: ) JMHamMudeckoe 3HAYEHNE
PegakTop 3HaUeHUs
Macwrai: = TI00% =

a

3HauoK CTaTMYecKoro napametpa

nomeHaeTcA

199

3Ha4oK

AMHAMMYEeCcKoro napameTpa <, nNpu 3TOM MOABUTCA Mnosie ANA 3a4aHua

ONHAMMWYECKOro BblpaXKeHuA. B 3TO nose MOXHO BBECTU BblparkeHue

Java, Bo3Bpalyatoliee 3HayeHune true nnu false.

c. BsepguTe B none BbiparkeHue isBusy()

JTa OyHKUMA pecypca BO3Bpala@eT {rue B CAyyae 3aHATOCTM pecypca. B

Halem csiyyae 3TOT TpexmepHbii obbekT byaeT oTobpaxKaTtbca, eciu B

lCI,I:\HHbIl‘/'I MOMEHT CTaHOK 06pa6aTbIBaET 3aroToBKw.

O] Ceoitcrea 52

[@] enc_vertical_machining_center_2_state 1

[ras: cnc_vertical_machining_o [ cknr

OtoBpamacTca Ha BepxHEM yposHe || |:

Buaumocts: ) isBusy{)
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LuHamuyeckue napamempeol

Koraa Bbl 3agaeTe BblparkeHWe ANA AMHAMMUYECKOro 3HAYeHMA mapameTpa, No xoay
BbINO/IHEHUA MOoAeNb ByAeT BbIUMCAATDL 3TO BbIPaXKEHME Ha KaXKA0M Kaape aHumaumm
M NPUMEHATb BblMMC/IEHHOE 3HAYeHMe B KaYecTBe TeKyLero 3HayeHusa napamerpa. C
MOMOLLBIO 3TOM BO3MOXKHOCTM MoNb3oBaTenn AnylLogic MOryT aHMMMPOBATb CBOWU
MoAenun, 3afaBaf OUHAMWYECKME 3HauyeHus ANA KOOpAMHAT, pasmepHocTerd wau
ugeTa rpadpuyeckmx o6 bEKTOB.

Ecim Bbl He 3ajaauTe AMHAMMYECKOe 3HayeHue napameTpa, TO B npouecce
BbINOJIHEHUA MOAENN NAPAMETP COXPAHWUT CBOE CTAaTUYECKOE 3HAYeHMe.

Y 6/10K0B, BXOAALLMX B AMarpammy npouecca, MoryT bbiTb:

= Cratnueckue napamMmeTpbl, UMeLWMNE NOCTOAHHOE 3HaYeHUE Ha NPOTAXKEHUN
BCeEro npouecca moaennpoBaHmA, KOTOpoe, OA4HAKO, MOXET 6bITb M3MEHEeHOo
byHKumen set_umsllapameTpa (HoBoe 3HaYyeHue);

e

=+ JINHAaMUUYeCcKue rnapameTpbl, 3HAaYEHUE KOTOPbIX BbIYMCAAETCA 3aHOBO ANA
Kaxkgoro npubbiBatoliero B 610K areHTa;

KopoBble napameTpbl, C MOMOLLLIO KOTOPbIX Bbl MOXKETE 334aBaTb AelCTBUA,
KoTopble He0bX0ANMO BbINONHWUTL B 0COOble MOMEHTbI }KM3HM areHToB B aHHOM
6n0Ke amMarpammbl npouecca, Hanpumep, feicteua Mpu Bxoge uau Tpu
Bbixoge M3 6/10Ka. Kak npasuio, KoAoBble NapameTpbl pasmelleHbl B pasgene
cBoucTB JeAcTBua.

Heb60/1bLWOW TPeyroibHWK y 3Ha4YKa NapameTpa roBOPMUT O TOM, YTO NP LLEeNYKe No
3HAYKY Bbl MOXKETE MepPeKNIOYaTLCA MEXAY PEAAKTOPOM CTAaTUUECKUX 3HAUYEHWUI U
nosem, B KOTOPOM Bbl MOXKeTe BBECTM BbipayKeHne ANs PeryasapHoro BblYMcneHumn
ANHAMMYECKOro 3HaYeHus.

21. YT106bI £06aBUTL TPEXMEPHDII 0BBEKT aHUMALMK, KOTOPbIN ByayT oTobpakaTtbes,

TONbKO €CAN CTaHOK He obpabaTbiBaeT 3aroTOBKW, HEObXoAMMO BbIMOAHUTb
cneayiouiee.

a. Otkpoite nanutpy 3D O6BbEKTbl, Ha KOTOPOW HaxoAATCS TOTOBble K
MCNONb30BaHUIO TPeXMmepHble 06beKTbl AnyLogic.

b. Packpounte pasgen o¢uryp Crankm ¢ UMY un nepetawute rpaduyeckni
06beKT BepTukanbHbiii ctaHok 2 COCT 2 Ha guarpammy TMNa areHTa
CNC.
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c. [MoepHuTe rpadpuyecknini 06 LEKT M PACMONOKUTE ero HenocpeacTBeHHO
nosepx Ao6aB/sieHHOM Hamu paHee GuUrypbl.

d. Mepelante B peaakTop AMHAMUYECKUX 3HAYEHMI nons Bugumoctb, 1 B
KauecTBe BblparkeHua seeaute isidle().

&l Main &l CNC 32

22. PackpoiTe pasgen /lriogn naantpbl 3D O6bekTbl U nepeTtawute rpapuyeckuii
061bekT Pabouwnii Ha gnarpammy CNC.

&l Maj @l CNC &2

23. 3anyctute mogens u noHabaogaiTe 3a NpPoLLECCOM.

Bbl yBMAMTE, Kak aBTONOrpPy34YMKU MNOABO3AT NOAAO0HbLI K CTaHKam ¢ YMY pgna
06paboTKM 3aroToBOK. Bbl TakKe [O/MKHbI YBUAETb aHMMaLMIO Npouecca
06paboTKM - TpexmepHoe n3obparxkeHne CTaHKOB ByaeT MeHATLCA B 3aBUCMMOCTHU
OT UX COCTOAHMA.
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Mbl 3aBepwmuan paboTy C Haweil NPOCTOM MOAE/bI0, MOAEMPYIOWe npoLecc
NpPoM3BOACTBA B HEBO/bLIOM 3aBOACKOM Uexy. Tenepb Bbl obnagaete 6a30BbiMM

3HaHMAMKM O pecypcax Anylogic U npuemax paboTbl C HUMU. Bbl TakKe HAy4yMIUCh
onucbiBaTb MNpouecchl, cobupas auarpammy npouecca u3 610KoB Bubnvorekm

MoAeIMpoBaHUSA NPOLLECCOB.

Bbl MOKeTe CamMoCTOATE/IbHO NPOMOAENNPOBaTb NepemelleHme Noaa0HOB C FOTOBOWM
npoaykunen B APYro CTenna)k. HaxoAalMica nepes OTIPYy304HOM 30HOM, rge
noAaAoHbl 6yAyT HAXOAUTLCA BNAOTL A0 MOMEHTA OTNPABKM.
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lNewexopgHoe moaenmpoBsaHue.
Mopaenb asponopra

[aBailiTe co3gagmMm mogenb HeboblWOro asponopTa ¢ AByMAa reitamu. MNaccaxkunpbl
6yayT npmbbiBaTb B a3pONOPT U PErnMcTPUPOBaTLCA Ha PeNc (ecaM OoHM He caenanu
3Toro 3abnaroBpemMeHHO 4Yepe3 MHTepPHET). 3aTeM BCe MacCCaXKMpbl OO/KHbI ByayT
NpPoWTH Npoueaypy NpesnoseTHOro AO0CMOTPa, NOCAe Yero OHWU CMOTYT HanpPaBUTLCA
B 30HY OXKMAAHMA Nepepn reTamu, AOXKUAAACL Ha4yana NocasKku Ha ceoi peiic. Mpwu
00bABNEHUM Hayana NOCaZKW, MACCAaXKMPbl HAMPABAAIOTCA K COOTBETCTBYOLLEMY
revty. Y renta cayxawme asponopta MpoBOAAT NPOBEPKY MOCAAO0YHbIX TAJIOHOB,
noc/e Yero Nacca*kMpbl NPOXoAAT Ha NOCAAKY Ha CamosIeT.

Mpouecc co3paHna moaenu byaer pasbuT Ha wecTb ¢as. B nocnegHein U3 HUX Bbl
HayuMTecb CuMTbiBaTb AaHHble M3 6a3bl AaHHbIX (Mbl cyMTaem WMHOOPMALMIO O
coBepLiaemsbix peiicax u3 paina Microsoft Excel).
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da3a 1. 3agaHue NoToKa newexon0s

Mbl HayHem ¢ co3gaHuAa I'IpOCTOl:i mogenun, B KOTOpOVI naccaxkupbol I'lpVI6bIBaIOT B

a3ponopT M ABMNKYTCA K BbIXOAy Ha nocagky. JIorMky mozenuM Mbl 33agagum c

nomoLubto 610K0B fMewexodHoli bubnuomexu Anylogic.

MewexodHaa bubanuomeka

NewexoaHaa  6ubanoTeka  Anylogic  aBnseTca  BbICOKOYPOBHEBOW
61MBNMOTEKON MOAENMPOBAHMUA ABUXKEHUS MewexonqoB B  (U3MYECKOM
npoctpaHctee. OHa MO3BONAET MOAENMPOBATb 34aHUA, B  KOTOPbIX
cKaniuBaloTca  6onbluMe  KonuuyecTBa  Aogend  (cTaHUMM  meTpo,
YKeNe3HOAOPOXKHbIe BOK3a/bl, a3ponopTbl, TOProBble LEHTPbl, CTaANOHbI,
MYy3€eu 1 T.4.).

B mogenax, co3gaHHbIX C nomolbto 610KoB [MewexogHon 6ubAMOTEKM,
newexoabl [ABWMMKYTCA B HeMNpepbiBHOM MNPOCTPaHCTBE, pearvpys Ha
pas/iMyHble BUAbI NPENATCTBMI B BUAE CTEH U APYTMX NELLeXoa0B.

Bbl MOXKeTe cOo34aTb BMEYATAAIOLYIO BM3yanusaumio Ans npeseHTaumm m
Ba/IMAALMM Ballero NpoeKkTa, cobpaTtb CTaTUCTMKY MAOTHOCTU MELEXOLOB B
PasINYHbIX 06nacTAX MoAenn Ans Toro, yYtobbl ybeamuTbCsi, YTO CEPBUCHI
CMOTYT CMPAaBUTLCA C NOTEHLMANbHBIM POCTOM HArpy3Ku, BbIYUCUTL BPEMSA
npebbiBaHUA MeELWexXoA0B B KAKUX-TO OMpeAeneHHbIX y4yacTKax MoAenw,
BbIABUTb BO3MOMHble NPO6GAEMbI, KOTOPbIE MOXHO PeWunUTb MyTem
nepensaHUpPoOBKM 34aHUA AN fob6aBAEHUA AOMNONHUTENbHLIX CEPBUCOB, U
T.4.

O6bIYHO CcO34aHMe MewexogHblX Moaesield HauumHaetrca ¢ gobaBneHuAa nnaHa

mogennpyemoro npocTpaHCcTBa U pUCOBaHUA CTEH, 0603HauYeHHbIX Ha NnaHe.

1. Cospgaitte HOBYIO MOAeNb U Ha3oBuUTe ee Afrport.

2.

[Jobasbte N306parkeHune 13 nanutpbl MpeseHTauus # ya anarpammy
Main.

BbibepuTe uM306parkeHMe nNnaHa asponopta w3 danna  terminal.png,
Haxogaslerocs B Katanore Anylogic /resources/Anylogic in 3 days/Airport.
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&l Main 54

m

T

4. Momectnte m3obpaxkeHne 6aMMKE K NEBOMY HUNKHEMY YIly CMHER PamKu Ha
anarpamme Main. 9Ta pamMKa 3agaeT obnactb, KoTopaa b6yaeT oTobparkatbca B
OKHE Moaenu npu ee 3anycke. Ecam nponopumm nsobparkeHna HapyLweHbl, TO B
CBOMCTBAX W300parKeHWA LWenKHUTe NO KHonKe BoccTaHOBUTH WCXOAHbIN
pasmep, a 3atem Bbibepute onuuto BnokupoBatb, YTO6bI 3a6710KMPOBATL 3Ty
durypy.

Tenepb AasaiTe 3a4aAMM CTeHbl, OrpaHUUYMBAIOLLME MOAEANPYEMOE NPOCTPAHCTBO.
[lnsa 3TOro mMbl BOCMO/Ib3yeMCs CneumnabHbIMU 31eMEHTaMMN Pa3METKM NMPOCTPaHCTBa,
CO34aHHbIMM ANA NeWwexXoAHOro MmoaenmposaHua B AnylLogic. Bce aTu durypbl MOXKHO
HaiTv B nanutpe MewexogHan 6ubnvoreka, B pasgesne PazmeTtka npocrpaHcTBa.
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SnemeHmbl pasmemiku NpPocmpaHcmea 04 newexooHbIX
mooeneli

s Npoexrer | [ Manutpa 52 = B
MewexoaHan BubanoTexa on o4

& Tun newexoaa

* PazmeTka NpoCTpaHITEd

) Crena

E [NpamoyronsHan cTeda

H (> ©

&2 Okpyrnan cTeHa

R % % %

f Llenegan AvHKMA
i Cepeunc ¢ odepegamu

i+ Cepenc c obnacteto

i MpamoyroneHas obnacte

%

i

1 MHuoroyronedas cBnacte

- Attpaktop e

=AW Q| che B

&
é,‘,'? lpynna zckanatopoe

Jeey HEI'IFIEEJ'IEHHE NEL, NoToKa &

#® Kapra nnotHocTu newexogos

|'j

&5 CTaTMCTUEE NoToka &

CeKuua PasmeTKa npocTpaHcTBa Naautpbl MewexogHan 6ubanorteka

O6bIYHO CO3JaHME MOAENN HauyMHAETCA C PUCOBaAHMA CTeH MOBepX WMMeloLerocs
nnaHa mogenvpyemoro nomeuwieHua. CTeHbl B MeELWEXOAHOM MOZLEANPOBaHUM
npeAacTaBAAloT coboli 06bEKTHI, Yepes KOTopble Newexoabl He MOryT NPOUTHU.

CmeHbsbi

i1 Crena - Mcnonb3yetca ANA PUCOBAHUA BCEX BHELWHWX W BHYTPEHHUX CTEH
MOAENNPYEMOTO NOMELLEHMA.

= MpsamoyronbHas creHa — OBbIYHO UCMOb3YeTCA ANA 33JaHUA NPAMOYTO/bHbIX
NnomelLLeHWU BHYTPM 3aJaHHOIO CTEHOW MPOCTPAHCTBA, 3aKPbITbIX 414 MNewwexonos
(cnyxebHble nomeleHMa U T.4.).
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@ Okpyrnas cteHa - Wcnonb3yeTcA A8 3a4aHUA  OKPYr/bIX MPOCTPAHCTB,
HeAOCTYMHbIX 418 NPOX0Aa NelexoAoB (KONOoHHbI, GOHTaHbI U T.4.).

5. HapwucyiiTe cTeHbl TepMmUHana. UcnonbayinTe pekMum pucoBaHUs: BHavane
caenaiite ABOMHON LWENYoK no anemeHTy CreHa g cekuun Pasmetka

npocrpaHcTBa NanuTtpsl MewexogHas 6ubnnorexa 5‘( , @ 3aTem HapucyiTe
CTEHY Ha AMarpamme, Noc/e40BaTe/IbHO LWE/IKasn MbllUblO B TOYKax n3rnba creHbl
M 06aBMB KOHEUYHYIO TOYKY IBOMHbBIM LLENYKOM.

aMamml = (]

T J \:l

L
T L
: i

MN3meHUTE BHELHNI BUA CTEHbI.

6. MNepeianTe B CEKLMIO CBOWCTB CTEHbI BHewHWIA BUA 1 BbibepuTte apyroi Liser:
dodgerBlue.
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A ‘,_,"v:ﬁ.

1 wall - Crena

* BHewHwWi Bng

User: . [dodgedlie ] -
TonwmHa AMHAK: =, | —————— =~ | ] pt
Tun zanuekm: Wrpuxoeka -

7. 3apaiiTe mecTto, B KOTOpOM 6yayT NOABAATLCA NeLexohbl B MOAENMPYEMOM

npocTpaHcTee. s 3Toro nepetawute anemeHT Lienesas anHusa / U3 cekuun

PasmeTtka npoctpaHcTBa naautpbl MewexogHas 6ubnvoTteka Ha rpaduyeckyto
AMarpammy, Kak 3To NOKa3aHO Ha PUCYHKE HUMKeE.

@l Main NI

T U \:l

O O

n

1

8. Hasoswurte 3Ty uenesyto nnHuio arrivalline.

9. [lobasbTe ewe oaHy uUenesylo aAnHuio. Momectnte ee B obnactv BbiIXxoda Ha
MOCaAKY, KaK MoKa3aHo Ha PUCYHKE HUXKe, U Ha3osuTe ee gatelinel. Mpubbiswme
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B TEPMMHaN nNacca)kupbl 6yayT ABWraTbCA K 3TOM AMHUKM (Mbl HadyHEM C
npocTenwen Moaenu, rae OHM NPOCTO UAYT Ha NOCAAKY B reiT).

&l Main 52 | =

6 Kak nuHuA, Ha KoTopoil 6yayT noABNATbCA nNewexogbl, TaK W NMHUM,

m

3ajalolmne cepBUCbl, oyepesu K HUM U T.A. — BCe OHU [O/MKHbI 6bITb
nomeLleHbl BHYTPb CTEH, OFPaHMYUBAIOLLMX MOAENMPpYyemoe NPOCTPAHCTBO,
4TO6bI OHU 6bINM AOCTUNKUMBI Newexoaamu. UHaYe BO BpemsA BbINOJIHEHUA
mMogenn BO3HMKHeT owubKa “Target is not reachable” - “Uenb
HeaoCcTUXKuma”.

Llenesaa nuHusa

dnemeHT pasMeTKM NPOCTPaHCTBa Lles1eeas AUHUA WCMONb3YeTcA B NeLexXogHblX
MoAenax ANA 3afaHuA CneayowWwmnx 3S1eMeHTOB:

MecTo nosBAeHUA MeWwexoAo0B B MoAenupyemoi cpefe (ucnonbsyerca B
obbekTax PedSource u PedEnter).

Lenb asuxeHns newexonos (Mcnonbsyertcs B 06bekte PedGoTo).

MecTo oxuaaHuaA newexoaa (Mcnonbyetcs B 06bekTe PedWait).
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MecTo BbIXxoAa C TEKYLLEro 3TaxKa 1 nepexo4a Ha HOBbIN 3Tax (Mcnosib3yeTcs

B 06bekTe PedChangeGround).

Mbl HapucoBanu Kntouyesble O0BBHEKTbI MOAENMPYEMOr0 MPOCTPAHCTBA C NMOMOLLbIO
buryp pasmeTkM MpoOCTpaHCTBA. Tenepb MOXHO MPUCTYNUTb K 33a[aHUIO JIOFUKK
MoZAenn ¢ nomolbto 610koB MewexogHon BUBANOTEKMN.

3a0aHuUe n102UKU 08UMCEHUA MOMOKA newexooos

Bce npoueccbl, npoucxogAline B MOAEAMPYEMOM MPOCTPAHCTBE, Bbl 33jaeTe C
NMOMOLLbIO  Auarpammbl  npouecca, cobupaemble u3 6nokos [ewexogHou
6ubanortekn.

Mepeyncnmm camble BaXKHble M YACTO UCNOJIb3yemble 610KM BUBNMOTEKN:

'@' PedSource — 3ToT 6/10K CO343aeT MewexoAoB, aHa/IOMMYHO TOMY, Kak
610K Source co3gaeT areHToB B Auvarpamme, cobpaHHoM w3 610KoB
Bubnnotekn MogenmpoBaHua [poueccoB. O6bIMHO C 3TOro 610Ka
HauMHAETCA pUCOBaHME AMarpaMmmbl NOTMKU  ABUMMKEHUA MELEexonHOro
noToKa.

%~ pedGoTo — 3ToT 610K MOAENUPYET ABUNKEHMNE MELIEXOA0B B 3aaHHYI0
TOUKY.

ga .
PedService — 9T0T 610K MOZENUPYET TO, KaK Neliexoabl 06CyK1BatoTCa
B 3aZlaHHOM TOYKe 06CNyKMBaHUA (cepBuce).

& PedWait — OToT 610K MogennpyeT TO, KaK Newexoabl XAyT B TeyeHne

331aHHOr0 BPEMEHMW B YKa3aHHOM TOUYKe uan obnactu.

@ PedSelectOutput — bnok nepeHanpasBaAeT NOTOKMN NeLEexonoB B pasHble
noAnpouecchl B 3aaHHbIX MPOMNOpLMAX, MO0 e HanpaBAfeT Newexon08 ¢
pa3sHbIMK XapPaKTEPUCTUKAMM Ha BbINOJHEHNE PA3INYHbIX AEACTBUN.

Lo
(%) pedSink — Bnok yoansetr U3 MoAesv Mnewwexonos, BbIMOJHUBLLMX BCE
3afaHHble onepaunn. O6bIYHO 3TOT 610K 3aBepLUAeT Anarpammy npoLecca.

10. HauHem co3pmaHue gmuarpammbl npouecca ¢ aobasneHusa Ha auvarpammy Main

Y
6n0ka PedSource '\ﬁx' 13 nanutpbl MewexogHaa 6ubanorexa.
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¥s Mpoexror | [ Manutpa £3 = B8 || & Main Ezl

‘ MewexoaHas 6ubnauoteka g8 &3 ‘

€ Tun newexoaa

» PasmeTka NpoCTPaHCTBa pedSource
v Baoku
1 -1

Ped Source R
(X) Ped Sink

#- Ped GoTo

£2 Ped Service

— 2O Pped Wait

Ped Select Output

S [B]E )0
&

|
&

11. MycTb B cpegHem B TepmMHan npubbiBaeT CTO NaccaskMpos B 4ac. OTKpoiite
cBovictBa 6s10Kka pedSource v Beeante 100 B none MIHTEHCMBHOCTb. YKaxute
610Ky pedSource, 4yTobbl oH fob6aBnAn 100 newexon0B B yac.

[ Ceoiictea 22 o~ = 0

(%) pedSource - PedSource

rag: pedSource OToBpaxate uma
Meckniounte
MecTo noseneHna: =, @ nuHus
(7 Touka (x, y)
") oBnacTe @
Llenesan nunms: =, |/ arivalline v| WO

MpuBeIBataT CornacHo: =, | nTencueHocTn — i |

11
MHTEHCHEHOCTE: =, 186 E Yac -
KonnyecTeo NpuBeITHA orpaHWYeHo: =

12. 3apaiiTe MecTo nosABAEHWUA NaAcCaXXMpoOB B MOAEMpyemoil cpeae, Bbi6pas
arrivalLine B none LieneBaa nuHus.
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13.

3atem gobaBbTe 06beKkT PedGoTo ﬁ"’, MOZENNPYIOLLNIA OBUNKEHME NELEXOA0B K
3aZlaHHOMY MecCTY, U coenHuTe ero ¢ baokom pedSource. NoCcKoNbKY Mbl XOTUM,
yToObl MAaccaXkMpbl HaAMPaBAAAMCbL K NepBOMYy (BepxHemy) renTty, HasoBuTe
obbvekT goToGatel.

pedSource gDTDGEtﬂ%@
c—ia
— @

14. B cBoiictBax 3Toro 610Ka, 3afdaiTe LeNb ABUKEHWA Maccaxkupos, Bbibpas

gatelinel v3 cnucka UeneBasa nnHuA.

[ Ceoiictea &2 =~ =0

f~ goToGatel - PedGoTo

15.

Mran: goToGatel
OroBpaxate uma || Mcknrounts

Pescn =, @ fJoctuye uenn

(7) Cnegoeate No 3aaaHHOMY MyTH

Llens: =, @ nuhua

) Touka (x y)

() ofnacte
Llenegan nuHma: =, fgateLinEl. Z .' I m =
3aBepwmnte guarpammy 6nokom PedSink X ow byger yganatb U3 moaenu

nocTynalowux B Hero newexoaoB. [uarpamma newexoaHoro npouecca
NnpakTUYecKkM Bcerga HadmHaetca ¢ obbekta PedSource, a 3aKaHuMBaeTcs
obbekTom PedSink.
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&) Main 12 |

pedSource goToGatel pedSink
o—E—o
.y

Bawa guarpamma npouecca AO/KHA BbIMNAAETb TaK, Kak Ha NpuBeAEeHHOM Bbilwe
PUCYHKe.

16. 3anyctute mogzenb. Bbl yBMAMTE, Kak MaccaXkvpbl ABUNKYTCA MO a3ponopTy oT
BX0OZa K 3aJaHHOMY BbIXOAY Ha MOCAZKY.

A Airpert : Simulation - AnyLogic Professional

peasource goToGatet pedSink
0
p
0 0} z
o

Ol 4 . el j

Ooo00oQ

J ' | L

[1] | | @ @ m @ @ A, Buinonuaetca [] &
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®a3a 2. CospgaHue 3D aHUmauum

Tenepb AasaiTe fo6aBMm B Hawy mogenb 3D aHWmaumio. [Ins 3TOro, Kak mbl yKe

3Haem,

Ham noHagobutca po6asutb 3D OKHO,

Kamepy 1 3D wu3obparkeHue

naccaxupa. HayHeM WMEHHO C 3agaHuA TpPexmepHol ¢urypbl aHMMauuu, 41O

notpebyeT co3gaHuA HoBoro Tuna newexopaa.

é Ecnu Bbl XoTUTE €034aTb TPEXMEPHYHO aHUMMAUUKO UAU 3a[4aTb Yy newexoaa

cneunduueckme xapaKTepucTUKu, TO ANA 3TOro I'IOTpEGVETCf-I co3patb TMN

newexopa. Ha anarpamme co3faHHOrO TMNa Bbl CMOXKETe KaK HapucoBaTb

TpexmepHyio ¢urypy newexopa, Tak M 3a4aTb €ro XapaKTepuUCTUKM C

nomMmoulbo NapameTpoB.

1. MNepeTtawmTe anemeHT Tun newexoga

Ha anarpammy Main.

s Mpoexrel | [ Manutpa &3

D
&

=y
4

MewexogHan BuBanoTeka

L) 13 naautpol MewexopaHas 6ubnnorteka

O &

Main &2

€9 Twn newexoaa

* PasmeTka NpoCTPaHCTES
| CreHa

Ea MpamoyronsHas cTeHa
€72 Owxpyrnan cTeHa

f Llenegan nuHKA

S % R & /EE

™~

O Pedestrian

2. Ha nepsoi cTpaHuue MacTepa co34aHWa HOBOrO areHTa, BBeguTe MMSA HOBOrO

TMna: Passenger. LLlenkHute no KHonke [anee.
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Cospanme areos | © )

War 1. CozpaHue HOBOro TMNa areHTa

raa HoBOro TUNE: w-/

@ Co3gate HOBGINA TUN areqTa "o HynA"

) icnonezoeate TaGnuuy Basel jaHHbBIX
' A xouy cozgaTe TN aredTa Ha Base AaHHbX U3 TaBauusl B

< Hazag danee = ] [ [oToBO ] ’ OTmeHa

s A

3. Ha Brtopoit cTpaHuue Mactepa ocTaBbTe Bbi6paHHOW onuuio 3D u durypy
Yenosek. LLlenKkHUTe no KHOMKe NoToBO.
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CosfaHue areHTos l =] ﬂh,l

War 2. AHMMaUuKnA areHTa

Beibepute aHumauweo arenta: @ 30 (020 () Her

* Jogk

[ »

|| Yenosek |

m

Cryscawmi
| i Patouwnii

| Bpau X
| Mencectpa

Monnuedckni

Congar

g

Odmep
KeHuHa 1

< Hasap “ danee = | [ [oToBO ] ’ OTrmeHa

k"

4. Anylogic oTkpoeT amMarpammy Tuna areHta Passenger. MNepeiignte obpaTHO Ha
anarpammy Main, 4ytobbl NPOLSONKUTL CO3AAHNE MOLENN.

s Mpoexter 52 | & Manwrpa| — O | & Main ¢3] Passenger 2
4 Airport® J 4

. &9 Main ' N/

. &9 Passenger

- &% Simulation: Main

5. Mepetawute anemeHT Kamepa “* u3 nanutpsl Mpezentayus # ha aunarpammy
Main. MomecTuTe Kamepy Tak, YTobObl OHa bblna HanpaB/ieHa Ha NaaH TepMMHana
(To ecTb, Kak 6bl "cHMMana" npoucxogsuiee B TepMuHane).
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s Mpoextel | [ Manutpa 23 =

@l Main 22 | &) Passenger

=

&0

MpeseHTaymMa an

NMwuHKa

Namanan

Kpuean

MpamoyroneHuE

CEpyrNEHHBIA NPAMOYTOABHWE

& &R &R R

Cean

Tyra

Touka

=LOoO00O7T &N

Aa Tekcr
b Mzcbpamerne
o | % Ipynna
sk

4. OBnacTe NpocMoTpa

- 3D
B 30 Okno
[£] 3D OfwexT

D
% | eiFmeps |
o
¥

4% Ceer

* Professional

Yeprew CAMP

6. Mepetawute anemeHT 3D OkHO . 13 nanutpbl lMpeseHTaumsa Ha guarpammy
Main. Pacnonoxute 3D OKHO Mo NIaHOM TEPMMHAA, KaK MOKA3aHO HUXKeE:
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e

@ain [Mpaska Bug Pucosanme Mogens

Wuctpymentel  Cnpaexa

BE-SHR YD 40Xy #Q S 100 -~ G| -

EE-o -

i
u|

%2 Mpoexrer | @ Manwrpa &2

B

| MpesexTauma

NuHna

Nomanan
Kpuean
MpameyronsHuk

CrpyrNEHHBIR NPAMOYTOABHNE

BEEEER

Oean

Ayra

Touka

CooOr &N

;e

Teker

In

=]

WzoBpaxenne

Ipynna

ri Q6nacTe npocmoTpa

'+ 3D
B 30 OkHo
[&] 3D Owexr
S Kamepa
£ Ceer

|~ Professional
Yeprex CAMP

7. Otkpolite cBoicTBa 3D OKHa U Bbibepute camera B ceoiictee Kamepa.

5 Cooiicrea 22

= ¥ =0

B window3d - 3D OkHo

1ram: window3d

Kamepa:

Cnepoeate 32 k3 camera

McknouuTe

Twun Haeurawmm: | Monnas

~ |

8. Mbl xoTum, 4tobbl 610K AnMarpamMmbl npouecca pedSource co3nasan newexonos

CO3J4aHHOro Hamu Tuna Passenger. OTKpoliTe cBoicTBa 6i0Ka pedSource w

BblbepuTe Passenger n3 cnucka Hoebii newexog, pPacno/ioKeHHOro B pasaesne

csoucts Mewexoga,.
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[ Caoiictea 2 4 ~ = 0

(&) pedSource - PedSource

-~

(IXT-H pedSource Otobpaxare MmMa

[ MeknrouwTe

MecTo noaeneHua: = @ nuHuna

) Touka (%, y)

(") oBnacTs
Lienesas nunna: = farrivaILinE =
MpWEbIBakaT COrnacHo: =, | MnTencnenocTn D
HuTeHcMBHOCTE: - laa E 4ac
Konnuecteo npuBeituii orpaHudeHo: =, [

« [lewexog

Hoewiit nemwexoa; =, | Passenger ~ Y
KomdiopTHaa ckopocte: ) uniform(®.5, 1) r/c
HauaneHan ckopocTe: - uniform(®.3, 8.7) mfc
Onamerp: " uniform(®.4, 8.5 M

9. 3anyctute mogenb. Bbl yBUAWTE, KaK NaccaskmMpbl MAYT BHYTPU 34aHUA, cheaya oT
BXOZla K BbIXOoAy Ha MocafKky. Bbl moKeTe nepekawounTtbcs Ha 3D aHMmauuio,
LEeNKHYB NO KHOMKe naHenu paspabotymKa Bbibpatb obnactb M nokasatb U
Bblbpas onuumio [window3d].
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A Airport : Simulation - AnyLogie Professional = m 53
°458.40cex 07/23/201800:07
n m:
DO v
Zz % | Cobbrrua
952 cex/cex  Cob/cex 41 Kanp,
War: 1,680 Anwr: 56.36 cex
© 19% w3 512M6
n = 06 EB @@ A Buronweren [ 7 | T

10. Mepemewaittecb NoO cUEHE TPEXMEPHOM aHMMaLMK 40 TeX Nop, NOKa He HaigerTe
Haunyyllee PacrnonoXKeHne Kamepbl. Toraa LWesKHUTe NpaBoi KHOMKOW MbILK
no 3D cueHe (Mac OS: Ctrl+uwenyok) u BblbepuTe M3 KOHTEKCTHOrO MEHH0

KOMaHA4y KOHVIPOBaTb nosiokeHne Kamepbl.

11. 3aKpoiiTe OKHO npes3eHTaUMW W OTKPOMTe CBOMCTBA Kamepbl. MpumeHuTe
ONTUMa/IbHOE Pacno/IOKEeHWEe Kamepbl, LWEAKHYB Mo KHofKke BcraButb

KoopauHaTbl 3 bydepa obmeHa.
(] Ceoiictea &7 M ~ = 0
S« camera - Kamepa

Wma:  camera [] OroBpaxate mma

[ MerntoumnTe

Moeopot X, = =, 4447 = |rpagycel -

Nosopor Z, = = |-8286 - | rpagycel -

| Bcraewte koopguHate! w3 bydepa oBmena:

Ecnm Bbl He 3HaeTe, rae PacnosioXeHa Kamepa Ha Xo/cTe rpaduyeckon anarpammol,
TO ee MOXKHO /ierko HawTu B naHenu MpoekTbi (B BeTBU MpeseHTauumsa areHta Main).
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12. CHoBa 3anyctute MoOAeNb W yAoCTOBepbTecb, 4YTO Tenepb 3D aHMmauuA
oTObpaKaeTca ¢ yHeTOM 3a4aHHOMO PACNONOKEHMA Kamepbl.
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dasza 3. MopgenuposaHue npeanoaeTHOro
AOCMOTpPa Nacca>KUpos

Tenepb Mbl MOMEM HayaTb MOAEAMPOBaHME MPOLLECCOB, MPOUCXOAALLMX B

asponopTy.

[aBaiiTe HayHemM C MOZENMPOBaHUA MpoLeaypbl NPeAnoNeTHOro  [0CMOTPa
naccaxkmpos. [11a 3Toro mbl ,06aBUM B Hally MOAE/b NMYHKTbl SOCMOTPA NAaCcCaXXMpos.
C TOYKM 3peHMA TEPMMHONOTUM MELUEeXOLHOro MOZLENMPOBAHUA, MYHKT AOCMOTPA
ABNAETCA CEep8UCOM — 3[eCb MACCAKMPbl AOMKHbI OblTb OBCAYXKEHbI, @ €CU NYHKT
AOCMOTPa B AaHHbI MOMEHT 3aHAT, TO NaccaXkMpam NPUXOAUTCA XKAaTb B oyepeam,
noka oH He ocsoboauTca.

Cepsucbl 8 newexoo0HbIX MOOenAax

B newexog4HOM MOAE/NMPOBaHUM O6bBEKTbl, B KOTOPbIX Mewexodbl MNpPoBOAAT
onpeaeneHHoe Bpems ANA  BbINOJHEHUSA KakoW-1Mbo onepauuu/npouenypsi,
HasblBaloTCa cepsucamu. lpumepbl CEPBUCOB: TYPHMKETbI, KacCbl, aBTOMaTbl MO
npogaxe 6uneTos/HaNnUTKOB U T.4,

3agaHue npouecca 06CAYKMBaHMA COCTOMT M3 ABYX Waros. BHayane c Nomowbio
duryp pasmeTtkun npoctpaHcTBa CepBuc ¢ ouepegamu uan Cepeuc ¢ 06nacTbio Bbl
3agaeTte, rae B MOZE/NIMPYEMOM MPOCTPaHCTBE PacrosiaraloTcA TOYKM cepsuca M
ouepeau K HUM.

a4
i CepBuc ¢ ouepegamm — C MOMOLWbIO 3TON GUIypbl PasMETKU

MPOCTPAHCTBA Bbl MOXKeTe 33aJ4aTb T€ CEPBUCHI, MPU OXMAAHUM [OCTyMNa K
KOTOPbLIM NOAM CTOAT B ouepeanx (TypHUKeTbI, bBuneTHble Kaccbl U T.4.).

e
i"* CepBuc ¢ obnactbio — 3Ta GUrypa MCNoNb3yeTca 414 3a4aHNA CEPBUCOB

C 3NIEeKTPOHHOM oyepeabto, KOraa /oM NoayyYatoT HOMEPKU U XKAYT CBOeW
o4yepeam, pacrnonarascb B npuieraowein 061acTv 0XnaaHUA. DNeKTPoHHanA
oyepeslb NpUMMeHseTcd BCe Yawe B OGAHKOBCKMX  OTAENEHUAX,
NMHOOPMALMOHHbIX MYHKTaXx Ha BOK3anax 1 T.A4.

3apaB cepsucbl rpaduyecku, HyXHO p[06aBuTb B guarpammy npouecca 670K
PedService, B cBOINCTBax KOTOPOro cjaeayeT YyKas3aTb COOTBETCTBYHOLWLYIO ¢uUrypy
cepBMca M 334aTb  BPeMs  MPOXOMKAEHMA npoueaypbl B AAHHOM  MyHKTe
obcnyRuBaHus.
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B mozenvpyemMom HaMu TepMUHANE HaxoZAaATCA NATb MYHKTOB LOCMOTPA, MO3TOMY
HaM Hy»XHO ByaeT f06aBUTb NATb MYHKTOB CEPBUCA, K KAXKAOMY M3 KOTOPbIX AOMKHA
BECTU oyepesb.

e
o

1. Neperawmte anemeHT CepBuc ¢ ouepegamu ¥ n3 nanutpbl lMewexogHan
6mubnmoTeka Ha AMarpamMmy M NOMECTUTE ero rfoBepx NJaHa TepmuHana
asponopTa. Mo ymonyaHuto 3TOT 31EMEHT UMEET ABE TOUYKU CePBUCA U ABE UHUMU
ouepeam, BeayLume K 3TUM CEpPBUCaM.

s Mpoexter| [ Manwrpa 2 = 8 || & Main 22
MNewexogHan GubnnoTeka B
) € Tun newexcaa J*
.'-ii  PasmeTka NpOCTPAHCTES pedSource goToGatel pedSink
o ) CreHa & @ @
EZ MpamoyronsHaa cTeqa Fad
- &2 Okpyrnan cTeHa Fd
& f Llenesan nuHKa &
e C
ez ,1,: EPEWNC C CHEPEAAMM SRR WY . o
o iore Cepenc c oBnacteio [
i MpamoyroneHas oBnacts & O Wy &
w0 MHoroyrensHas cbnacte & : L)@ :
o | - Arpakrop F [ P o
W y [pynna sckanatopos E | I I

2. OTkpoiiTe cBOMCTBA anemeHTa CepBUC € ouepeaamm, Ha3oBUTe 3Ty GuUrypy
scpServices (Scp— cokpalleHue ot security check points) u cmenute Tun

cepBuca Ha JINHeNHbINA.
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T Ceoiictea &3 =~ =0

3% scpServices - CepBuc ¢ ouepegaMM

1ram: scpServices [ MeknrounTe

OToBpaxacTca Ha BEpxHEM ypoBHe | | BAokupoeaTe

BugnmocTte: @ pa

STam groundDefault -~
Kon-eo cepencos: 2 =
Kon-so ouepegeii: 2 =

Tun cepenca: (7 Toueunsid |@ JluHelHBIA

Mocne Toro, Kak Bbl CMEHWUTE TWUM CEPBMCA C TOYEYHOrO Ha JIMHEMHbIN, TOYKU
06CNYKMBAHMA CMEHAT CBOKO GOPMY Ha INHUMU,

JluHeliHble U moyYye4YHble cepaucsl 8 Mewexo0HbIX MOOesAxX
CyLiecTByeT ABa TMMNa CEPBMCOB B NELLIEeXOAHbIX MOAENAX: /AUHElIHbIe U mOoYeYHble.

JluHeliHbIl cepBUC 3apaeTcA AMHWMeR. [lewexos HauMHaeT npoueaypy
06CNYKMBAHMA B HAYyaNbHOW TOYKE /IMHUWM M 3aTemM MPOABWUraeTcs K ee
KOHEYHOM TOUYKe, OTKYAa OH MOXET NOKUHYTb cepsuc. Mprumepbl IMHERHOTO
cepsuca: TYPHUKET, pamKa MeTanN04eTekTopa.

TouyeyHble cepBUCHI 334at0TCA TOUYKOW. Bo Bpema obcnyxuBaHuA newexon,
byneT HaxoAMTbCA Y 3afaHHOM TOYKM cepBuca. [pumepbl TouyeyHOro
cepBuca: buneTHan Kacca, 6aHKkomar.

Mbl UCNONb3yeM NIMHENHbIE CepPBUCHI, MOTOMY YTO XOTUM, YTOBbI Naccaxkup cienosan
BAO/Ib IMHWM CEPBMCA U TakKMM 06pa3om NPOXOAMA Yepes pamKy METaNN04eTeKTopa,
KaK 3TO M NPOMCXOAMUT NPU NPeanoNeTHOM LOCMOTPE B asponopTy. Ham 6yaeT HyXKHO
pasBepHyTb M MepemecTUTb JIMHMM CEPBUCOB TakK, 4TOBbl OHM nepecekanu
npeanonaraemble MecTa pPacnoIOKEeHWA PaMOK METaN0AETEKTOPOB Ha nnaHe
asponopra.

3. MNoBepHWTE CepPBUCHI C MOMOLLLIO KPYrI0ro MapKepa, Pacno/oKeHHOro YyTb Bbile
ueHTpa dourypsi.
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4. Mepemectnte GUrypy Tak, YToObl IMHUA NEPBOrO CepBMCA Nepecekana KeBagpar,
o603HayaloWmn pamKy MeTanno4eTekTopa.

C,EEEErr W ccoces m]
.l!'\. O .l!.\.
L & O

Kak nepemewiams 3nemeHmsl, U2HOPUPYA CEMKy

Ecnn Bam HYXXHO nepemecTUTb 3/1eMeHT Ha rpaduyeckon auarpamme 6e3 ero
NPWBA3KKN K CETKE, TO Bbl MOXKETEe HaXKaTb Knasuwy Alt Ha KnaBmaType 1 NepemecTuTb
O0OBEKT, HE OTNYCKasA 3Ty KNaBuwy. JINBO e OTKAUNTE NPUBA3KY K CETKE C MOMOLLBHO

KHOMKW NaHenu ynpasaeHuna ] Bxntountb/OTKNIOUNTD CETKY.
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0 S5 o100% - C{ | @ - |D E] - ﬁ,‘l OBpaTMTECA 38 NOMOLLEHD...

5. BblgennTe BTOPYH ANHUIO CEPBUCA.

]

Cr10McHbIe ghuaypbl pasmemku NPocmpaHcmea

HekoTopble ¢urypbl pasmeTKM MNPOCTPAHCTBA COCTOAT U3 HECKO/IbKMX OTAE/NbHbIX
oburyp. Tak, Hanpumep, purypa CepBuc c ouepegamm coctout 3 éuryp Cepsuc u
Ouepeab, a ¢urypa CepBuc ¢ obnactbto coctout u3 ouryp CepBuc u
MpamoyronbHasa o6nactb.

O6paTnTe BHMMaHME Ha NpasBuaa BblaeneHua GUryp, BXogAwWMX B COCTAB CJIOMKHbIX
duryp pasmeTKu NpocTpaHcTea:

MepBbii WENYOK MbiM Mo ¢uUrype BbIAEUT CaMy CAONXKHYL urypy
pa3meTKu npocTpaHcTBa (CepBUC € ouepeaamum).

Mocne Toro, Kak Bbl BblLEANTE CNOXKHYIO QUIypy Pa3sMeTKM NMPOCTPAHCTBA, Bbl
MOXeTe BblaenuTtb Ntobyto npoctyio ¢urypy, Bxoasuwyio B ee cocTaB (B
AaHHOM cnyyae - CepBuc nnn Ouepesb), WENKHYB N0 HeN MbILWbIO.

6. Mepemectnte AMHMIO BTOPOTO CEPBMCA B TO MECTO MaHa, rae HaxoamuTca BTOPOWA
NYHKT AoCcMOTpa. He 3abyabTe COOTBETCTBEHHO MEPEMECTUTb M IMHUUK odepeam,
BeAyLLMeE K 3STUM CEPBUCAM.
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b
Lk

7. Nepeiigute B cBoWcTBa o¢urypbl CepBuc ¢ ouepegamu ' U yBennybTe

KonnuecrBo cepBucos 1 Konnuecrso ouepepeit fo 5.

O] Ceoitcrea 22

[Aras:

BugumocTe:

Iramn

Twn cuepean

Tun cepenca:

s

[ MekntouwTe

[[| Bnokuposate

Kon-eo CEpBUCOB.

Kon-eo cuepegei:

i+t scpServices - CepBuc c ouepegammu

OToBpaxacTca Ha BEPXHEM YPOEHE

scpServices

@ Muuana () 3meiika

() Toweursid @ MNuHEAHBIR

8. Ecnm HY>XHO, NnonpaBbTe pPacnosioKeHne HOBbIX JIMHWI cepsucos u“ JNIMHUI

oqepe,u,el‘/'l. CepBMCbI M NUHUN OONXKHblI B UTOre 6bITb PaCno/IOXKeHbl TaK, KakK

NMOKa3aHO Ha PUCYHKe HWhXKe.

-

o

Tenepb, Koraa Mmbl 3aKOHYUAM PUCOBaAHME MYHKTOB AOCMOTPA C MOMOLLbIO c])Mryp

pasMeTKM MNPOCTPAHCTBA, Mbl MOXKem [06aBMTb M cam NPOLECC MPOXOXAEHMS

npeAnoNeTHOro 4OCMOTPA B TEKYLLYHO JIOTMKY mogenun. Jna 3Toro mbl BOCNOAb3yemMca
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. . o .
cneymanbHbim 610kom MewexogHow 6ubauorekm PedService k , B CBOMCTBax
KOTOPOro Mbl YKaXem Hall 3/1eMeHT pasmeTKM npoctpaHcTea CepBuc c ouepegamm
scpServices.

[agaiite pobaBum ewe oauH 60K Auarpammbl MpoLecca, KoTopbld byaer
MOAENMPOBaTb NPEANONETHbIA AOCMOTP NacCaXMpos.

9. Nlob6asbTe 610K PedService ﬁﬂ. MomecTuTe ero B Anarpammy npoLecca mexagy
6nokamn PedSource n PedGoTo. Tenepb newexoabl 6yayT npoxoautb yepes
3aZlaHHbIE MYHKTbI cepsBuca (B Halem cnyyae 3TO NYHKTbl AOCMoTpa). HasosuTe
aToT 6510K securityCheck.

a1l Main 2

pedSource securityCheck goToGatel pedSink

6—IR—I&F———9°

10. OtkpoiitTe cBoWicTBa 6n0Ka securityCheck. B none CepBucbl Bblbepute
scpServices (Mmsa gobaBneHHoW paHee GUrypbl pasmeTKM NPOCTPAHCTBA).

] Ceoiicrea 52 o - = 0

k2 securityCheck - PedService

Wras: securityCheck OtoBpaxate nMA

[T WeknrouuTe

Cepeuch: =,| 332 scpServices | R

BeiGupaeTca oHepess: =, | Caman kopoTkan ouepegs -

Bpewma zapepmrmn: fad uniform(l, 2) MUHYTEI

3aaepHKa H3 BOCCTAHOBAEHNE! fad 8.0 CEKYHAEI

MpoxognTe B cBpaTHOM HANPAENEH MK = [0
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11. Mbl cunTaem, 4To Npoueaypa NPEANoeTHOro 4OCMOTPA B CPeAHEM 3aHMMAET OT

O4HOWM A0 ABYX MUHYT, NO3TOMY BBeauTe uniform(1, 2) s none Bpemsa 3aaep>kku

1 BblIbepuTe MUHYTbI B NOJ1€ CNPaBa.

12. Tenepb paBaiiTe Hapucyem MATb MYHKTOB AOCMOTPA C MOMOLLbIO O6bEKTOB

Metannopetektop 1 PeHTreHOBCKMIA cKaHep W3 pa3gena AsponopT NaauTpbl

3D O6mbekTbl. [ocne Toro, Kak Bbl fob6aBuTe 06bEKTbI PEHTreHOBCKUIA cKaHep,

mameHuTe nx Macwrab Ha /5%.

!

Cny#awmni  ABmanam..,

N ="

Eeptonet MeTanno.. PeHTreHo..
CKaHep

* AsponopTt
]
,Ii.

Yenoeek

abe
o

«» B3
MpoTueo.., YemogaHl YemogaH 2
pagap

N

= =n =

-

13. 3anyctute mogenb. Bbl yBMAWUTE, YTO Tenepb MaccaxkuMpbl MPOXOAAT npoueaypy

npeanoneTtHoro 4ocmoTpa.
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A Airport : Simulation - AnyLogic Professional = O X

I I B @ @ n @ @ 44, Buinonuaercs [ ]

liod
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da3a 4. [lobaBneHue CTOEK perucTpauum

MaccaxkmMpbl MOTYT PErncTPUPOBATLCA Ha PeNchbl PasiMyHbIMKU cnocobamu — 3apaHee
(oHnalH-pernctpauma) uaM  nNpuebiuHbIM  06Bpasom - B  asponopTy Yy CTOeK
pernctpauuu. [asalite fo6aBUM B Haly MOZLENb CTOMKU PerucTpauum Ha penicsl, u
HanpaBMm Tyda Tex MacCa)MpoB, KTO He 3aperucTpupoBasnca Ha CBOW peic
3a6/1aroBpeMeHHo.

e
1. [JobasbTe elle oaMH 06beKT CepBuc ¢ ouepegamvm ii* Ha NnaH asponopTa, 4To6bI

NPOMOAENNPOBaTL CTOMKM perncrpauun. B s3toT pas Ham Heobxoammo 3agaTb
TOYEYHbI TUN CepBMCa, COCTOALLMIA M3 YeTblipex MYHKTOB CepBuUCa M O[HOW
obuent ouepeaun. HasoBute aTOT anemeHT checkinServices.

LLLE

a

]

A

P
CETTTE: - ST
EETETES  TTETErT

e

)

g

<

MNepemectnte pguarpammy npouecca, cobpaHHyilo u3 610KkoB [lewexogHom
616MOTEKM, Bbille OCK X, BbIHECA €e TeM CambiM 3a npegesibl 061actTi, BUAMMON BO
Bpemsa paboTbl moaenn. Ecam Bo Bpems paboTbl moaesiv Bam NoHagobutca nsyuntb
X044, MOAENVUPYEMbIX MPOLLECCOB C MOMOLLbIO 3TOM AMarpaMmbl, Bbl BCErga MoKeTe
NMOCMOTPETb HA HEe, NPOCTO NEPEMECTUB NMONOTHO OKHA MOAE/MN C MOMOLLbIO MbILLN.
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2. PasmecTute GUrypy CEpPBMCOB TaK, Kak MOKa3aHO Ha puUcyHKe Hue. Obpatute
BHMMaHWE, YTO Mbl HaUMHAEM PUCOBaHME OYepeam, OrpaHNYEHHOW NIEHTOYHbIMM
6apbepamu C TOro, YTO MOMELLAEM HayasibHYO TOYKM IMHMM OYepeam y noaxosa
K CTOMKe perucTpauun. BTOpyH TOYKY JIMHUM HYXKHO MNOMECTUTb TOYHO
nocepeauHe orpaHuyYeHHoro bapbepamu MpoOxoAa, B MecTe nepBoro usruba
ouepeau.

3. Tenepb gasaiTe NPOAO/MIKMM PUCOBAHME NMHUM OYepeau, YTobbl OHa cieaoBana
0603HaYEHHbIM Ha MJIAaHe TEPMUHANA NEHTOYHbIM Bapbepam. Caenante LLeNYoK
NPaBoi KHOMKOW MbIWKW NO oyepean U BblbepuTe MYHKT KOHTEKCTHOIO MEHHo
Jo6aButb Touku. [o6aBbTe HOBble TOYKW, LWENKAA MbIWbO B TOYKaX,
BblAENEHHbIX HA PUCYHKE HUXKe. 3aBepluiuTe pPUCOBaHWE, CAeNaB ABOMHOM
LLLE/TYOK MbILWbHO B TOYKE OKOHYAHUSA oyepenu- «3Merku». B ntore aonkHa byaer
NoAY4YMTbCA «3MeiKa» cneayolein popmbi:

_¢,_
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4. B cBoiictBax 3Toi ¢urypsl CepBuc ¢ ouepegamu, usmeHute Tun ouepegm Ha
3meilika. Bbl yBMAMTE, 4YTO Tenepb y o4yepeanm ecTb rpaHuupl. Ha cueHe 3D
aHMMaLMK OHM ByayT 0TObpaKaTbCA B BUAE IEHTOYHbIX Bapbepos.

: |

0

A

5. Hob6asbTe ele oanH o6beKkT PedService 1 HazosuTte ero checkInAtCounter.

a Main 3 |a Passenger

pedSource securityCheck  goToGatel pedSink
° o3 o
checkinAtCounter

&

6. B cBolictBax obbekTa BbibepuTe cepsuc checkInServices 8 none CepBuchl.
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1 Caoiictea 22 s
k2 checkIinAtCounter - PedService
[pam: checklnAtCounter OroBpaxate umA
[ WekntoumnTs
Cepencen =, || 333 checkInServices | R
BriBupaerca ouepege: =, | Caman kopoTean odepeie =
Bpema sapepyuam: | uniform(2.e, 4.8) MUHYTEI
33AEpeKKa HE BOCCTAHOBNEHNE! o | 8.8 CEKYHBI
MpoxoguTe B cBpaTHOM HanpPaeNEHK: = [@

7. MNOCKONbKY Mbl nosaraem, 4To B CpegHeM MNPOLEeCcC PerncTpaumMum Ha peic

3aHMMaeT OT AByX A0 4YeTbipex MUHYT, TO AaBaiTe BBefem B nose Bpems
3afepXXKu BbI30B OYHKUMM paBHOMepPHOro pacnpeaenewua uniform(2, 4) v

Bbl6epem MUHYTbI U3 PAcNONOXKEHHOrO CNPaBa CNUCKa.

MoCcKoNbKy Maccaxkmpbl MOTYT PErMcTPUpPOoBaTbCA Ha Perchbl PasIMYHbIMK Ccrocobamm,

HaM HYXXHO HanpaBUTb Pa3Hble rpynnbl NaCcCa*KMpoB B pa3Hble noanpouecchbl.

8. Y10obbl HanpaBAATb NeLWexo40B B Pas/iMyHble BETBM AMarpammbl MPOLECCa, Mbl

ncnonbsyem o6vekT PedSelectOutput.

a Main E@IEE] Passenger

pedSink

pediource  pedSelectOutput securityCheck  goToGatel
£ N ¥ .
A L
@f{ checknAtCounter
ey k_ﬂ_ |
-

2

9. CoeamHute 6nok checkInAtCounter c Tekyuwei Anarpammoit npouecca TaK, Kak

MOKa3aHO Ha PUCYHKe.
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&) Main 52 | &) Passenger

pedSource  pedSelectOutput securityCheck  goTobGatel pedSink

& 32—

Kak Hapucosame coeduHumenu ca10#HolU (popmbl

Korpa Bbl ao6aBnsete 610KM M3 NaAUTPbI Ha rpaduryeckyto anarpammy, banxkanwme
OPYr K Apyry nopTbl PacrnofioKeHHbIX nobansoct 6/10KoB byayT coeamHATbCA
asTomatuyeckn. Ecnm e Bam noHapobutca HapucoBaTb coeauHuTens 6onee
CNOXHON ¢GopMbl (HanpuMmep, KaK Ha PUCYHKe Bbille), TO 3TO MOMKHO CAenatb,
HapucoBaB TaKOW COEAWMHWUTENb BPYYHYI. [AA 3TOro HyXHO cAenatb ABOMHOWM
LLENYOK NOo NepBOMy CoegMHAEMOMY NOTy, 3aTeM LENKHYTb N0 AMarpamme B TOYKax
usrmba coeguHUTENA, W 3aKOHYUTb PUCOBAHME, CAENAB LWENYOK MO BTOPOMY
coeguHaemomy nopTty. YTtobbl ymanutb TOYKYy Wu3rMba coeauvHUTens, caenamte
ABOWNHOWN LLEeNYOK Mo 3TOM ToUKe.

10. Mbl nonaraem, 4to 30 NPOLEHTOB MAaCCaXMPOB PErNCTPUPYIOTCA OHNalH, a 70
NMPOLEHTOB — Yy CTOEK peructpaumun. Ytobbl 3apaTb TaKoe fAeneHue MNOTOKa
maccaxupos, 3agaiiTe B cBolcTBax bsoka pedSelectOutput Koadpd.
npeanoutedna 1 pasHbim 0.3, a Koadd. npeanouteHns 2 pasHbim 0.7. Mpu
3TUX 3HauyeHuAax 6nok byaeT nepeHanpasnate 30 NPOLEHTOB MeELWEXoAo0B B
BEPXHIOIO BETBb AMarpammbl npouecca, a 70 - B HUKHIOIO. Hy)KHO ByaeT Takke
3aaaTb 3HavyeHue 0 B nonax Koadpd. npegnoutennsa 3, Koapdp. npegnoutenusa 4
n Kospd. npegnouteHua 5, uytobbl NpPesoTBPaTUTL MepeHanpaBfeHue
newwexoa0B B TPM HUMXKHUX MopTa 6/10Ka, KOTOopble HE COeAMHEHbl HU C KaKMMU
apyrumm 6n1oKkamu.
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] Ceoiictea 2 4 ~ = 0

& pedSelectOutput - PedSelectOutput

Mran: pedSelectOutput
CroBpaxate vmAa [ VickaroumnTe

WMenonesoceate: =, (@ BepoatHocTi

(71 ¥enoewa

(") Homep ebixoaa
Koadgd. npegnourenna 1: " @.3
Koa¢d. npegnourenna 2: ) @.7
Koadd. npegnourenna 3: ) 8

Koadgd. npegnourenmna & ") @

Koa¢d. npegnourenna 5: ) 8

——

11. Tenepb pasaitte po6asmm 3D mogenn OBHEKTOB C/YXKaLLMX aBMAKOMMAHUKM Y
CcToek peructpauun. [lobasbTe Ha Auarpammy 4etbipe ¢Urypbl, MUCNonb3ys
06beKTbl U3 pasaena Jlroamn nanntpsl 3D O6bekTbl: CrryKaLYmi v KeHwmnHa 2.
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s Mpoexer | [{ Nanwrpa &2 = O ||l Main E:El

| 3D OBbekThl g &a

|~ Mogm

Po—— | wa

111} y ;
- Yenoeek Cayxawwi Pasodui
-

T ﬁ

g U T : :
1 t — A& A
Epau Megcectpa Moauuei.. : i
o= P ACecTp Ly \
- " -
: ' = B
] * F ! 1 ¢’_ )
i
o Congat Oduuep HKeHwmWHa |
| i
=3 1 & ¢,- !
=t i :
'H;; HedHwrHa  Manedue  Jesodka |
2 i
| i
. i_<§>—< !
— o i
I» 1{ R \

12. Coenaitte 06/1acTb  CTOEK perncrpaumMum HedoCTYMHOW A1  MPOXOXKAEHUA

newexonos. Ana 3toro pobasbTe 3nemeHT lMpsmoyronbHas cTeHa u3
pasgena Pasmetrka npocrpaHcTBa nanuTpbl [lewexogHas 6ubnuoreka U
NOMECTUTE ee TaK, KaK NOKa3aHO Ha PUCYHKE HUXKe. B cBOMCTBAX CTEHbI, CMEHUTE
3HauyeHne cBolicTBa BuaumocTb Ha HeT, YTObbI caenatb 3Ty GUrypy HEBUAUMOWN
BO Bpemsa paboTbl mMogenu (MHaue 3Ta cTeHa OyaeT oTobpaxaTbca Ha
TPexmepHoW aHMMaLMK B BUAE Napannenenunesa).
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13. dobasbTe B 061acTb CToeK perncrpauumn yetbipe 3D obbekta CTO/T U3 CEKLMM
Oduc nanntpbl 3D O6bekTbI. MoBepHUTE 3TU dUrypsl, BbiIbpas B nose Moeopor,
Z: 90 rpagycos (8 cekumm ceolictTs PacnosioXkeHue).

s Mpoexrel | [ Manutpa &3 = 0O || @l Main 2
SEL '.Illll:l LI
|3Dc}rn,em. a2 5:3| H H H_
IIB — G¢II.'1C -~ i A i
4] B -
——— CaywawmMi CTyn Adeepe A :
=
S |- ™
E Cton Cton 2 Cton 3
Ll
ol } WM w
3 KomnetoT... Hoytéye  MoHwtop
i
IH;; Knagwaty.. TenedoH OrHeTyW... H

14. 3anyctute mogenb. Bbl yBMAMTE, YTO Tenepb MHOTME Macca)KUpbl BHavase
PerncTpupyoTca Ha Peic y CTOMKM perucTpaLuu, v TONbKO 3aTem MPOXoAasT K
BbIXOAY Ha NOCAAKY.
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Mbl XOTMM, YTOBbI Mpexae Yem OTNPaBMTLCA Ha MOCAAKY, NACCaKMPbl MPOBOAMAM
onpeaeneHHoe Bpems B 30He nepefs reidTamu. [na 3TOro Ham HyXHo 6yapet
HapucoBaTb 0061aCTb OXMAAHWA, B KOTOPOM Macca*kupbl OyayT oXuaaTb Havana
nocagkm Ha peic, a 3aTtem p[ob6aButb B auarpammy npouecca 650Kk (PedWait),
KOTOpbI OyaeT mogennpoBaTb CaMo OXKUgaHMUe.

15. Hapucyitte obnactb oXKuAaHuAa nepes BbIXOAamMM Ha MOCAaAKy C MOMOLLbHO

3NlemMeHTa pasmMeTKM npocTpaHcTBa MHoroyronbHas obnactb b0 (coseT -
MCNONb3YINTE pPeXXMM pucoBaHus). MocnenoBaTeNbHO LeNKalTe MbIWblO B yraax
06,1aCcTM Ha NjaHe TepMMHana asponopTa, nociaegosaTtesibHo 06asaAs MX Mo
HanpaBneHuto  4YacoBol  cTpenkn. Ecam  notpebyeTcs, Bbl  MOXKeTe
OTPeAaKTUPOBaTb MOAYUMBLUYIOCA GUrypy y:Ke Moc/ie TOro, Kak Bbl 3aKOHUYUTE ee
pucoBaHue.

= e e e e e e e e e e e e e e e =
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16. OobasbTe 610Kk PedWait “:TG B AMArpammy npoLecca U NOMEecCTUTE ero Mexay
6n1okamu PedService u PedGoTo.

@l Main 53 l 3 Passenger

pedSDurce pedSeIectOutput securityCheck pedWait goToGatel pedSink

o
-
checkInAtCounter|
L

17. V3ameHuTe cBolicTBa 610Ka pedWait. Bbibepute B nosne O6aactb HapUCOBAHHYHO

HaMW paHee 061acTb dred, a 3aTeM YKaXKuUTe Bpems OXKUAAHUA B CBOMCTBe Bpems
sagepxkm: uniform (15 * 45) mMuHyT.

] Ceoiicrea &2 M - = O

i© pedWait - PedWait
panm: pedWait OroBpamaTe nmMa

[ MeknroumTs

MecTo oxungaHus: =, @ oBnacTe
) AnHKA
() Touka (x, y)
OBnacTb: = |/i%: area i R =i
WcnonesoeaTe atrpakrop: =, | Her ir
OxnaaHWE 3aKaHYNBAETCA; =, @ Mo WCTEHEHMM 3343HHOMO BPEMEHN

7 Mo eeizoey dyHKumm free()

2

Bpema sapepxomn: uniform(ls, 45) MUHYTEI o

18. CHoBa 3anyctuTe mogesb. Bbl cmoskeTe HabNo4aTh, Kak MaccaXkMpbl Ha Kakoe-To
BPEMA 33[,epXKMBAIOTCA B 061aCTU OXKMAAHMA 1 TOJIbKO 3aTeM OTMPaBAAIOTCA Ha
noCaaxy.
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1] E®© C EB ¢ ® * BinonkaetcR | | %

Bbl morkeTe f,06aBUTL AOMNONHUTENIbHBIE CTOMKM B 3arOTOB/IEHHOM A/151 3TOTO YacTu Ha

nnaHe TepMuHana (3To NOTpebyeT TaKkKe COOTBETCTBYIOWErNO0 U3MEHEeHUs CBOWCTB

6noKka PedSelectOutput, KoTopblit ByaeT pa3genaTe NOTOK MewexonoB Ha 6onbliee

KO/IMYECTBO NOANOTOKOB).

? Bonpoc: Kak npomozenvpoBaTb aBTOMATbl A/ CaMOCTOATE/IbHON perncrTpaLmu
naccaxupos?
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da3a 5. MogenupoBaHue NocagKku Ha camoner

Maccaxumpbl 6yayT oXKMAaTb Hayana NocagkuM Ha peiic B obnactn oxngaHus (obwen
ANnA 060oMX BbIXOLOB Ha MOCafKy). Korga HayHeTca nocafKa, OHW [O/KHbI B6yayT
NPoMTH Npoueaypy NPOBEPKMU NOCAA0UYHbIX TaJIOHOB, NOC/E YEro OHWU CMOFYT NPOUTH
Ha 6opT camonerTa.

K cTolike NnpoBepKM NOCaA0YHbIX TaJIOHOB U AOKYMEHTOB BeAyT ABe ouyepeamn — Of4Ha
AN naccaxupoB 6OM3Hec-knacca, Agpyraa — A4 NacCa)KMpoOB 3KOHOM-Kaacca.
MpoBepKa AOKYMEHTOB KaXA40ro naccaxkmpa 3aHMMmaeT B cpegHem oT 1 40 3 ceKyHA.

1. OtkpoiiTe auarpammy Tuna areHta Passenger, caenas ABOWHOW LWENYOK NO
anemeHTy Passengers naHenun NMpoexTobl.

HaM Hy)XHO KaK-TO OT/iMyaTb B Haleil MOLenu naccaxkmpos 6usHec-knacca oT
Macca*kKMpoB 3KOHOM-Knacca. Ans 3aTtoro noTpebyeTcA XpaHWUTb AOMNONHUTE/bHYIO
MHdOpPMaLMIO O Naccaxkmpe B 3a4aHHOM HaMUK paHee TUNe newexoaa.

2. [lo6asbTe MMapamertp @ M3 nanntpbl AreHT ﬁ HasosuTe 3TOT napameTtp
business v Bbibepute Tun: boolean. IToT napameTp byaer onpenenarts, NETUT An
AaHHbIM naccaxup busHec-knaccom. Ecnv 3HauyeHWe napameTtpa paBHoO frue, To
3TO naccakup busHec-Kknacca, B NPOTUBHOM C/yyae (ecnu 3HayeHue napameTtpa
paBHoO false), 3To nacca*kMp sKOHOMUYECKOTro Kaacca.

s Mpoexrei | [ Manurpa 22 = O || &) Passenger i3
N
JcHoBHaA oo &4 _-.E

& Arent

2
e & _Mapamerp business
\q £z

-g; CoBeitue

& Junammueckoe cobeimue E)

"""" i Mepemennasn
e | @8 Konnekuma

= | (@ DyHkuwa

Mbl XOTWUM, YTOBbI MACCa*KUPOB, NETALLMUX PA3HBIMM KAAcCamM, MOMKHO 6bl1o Nerko
PasfMunUTb BU3YasbHO HAa aHMMaLMK mogenu. Ona 3Toro mbl byaem UCnonb3oBaTb
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nBe pasHble 3D mozenu nwogen ans otobparkeHua MnaccaknMpos busHec-Kiacca u
3KOHOM-Knacca.

3. [Oo6asbTe 3D 06bekT Cayawmii, 4yTobbl 3a4aTbh GUrypy aHMMaLMM Naccaxkmpa
busHec-Knacca. Momectute 3Ty ¢urypy B TOYKYy Hayana KoopauHat (0,0)
Amnarpammbl TMNa newexoaa Passenger.

¢3) Passenger (3| — O || = Ceoiictea 22 = ¥ =0

[&] officeWorker - 3D O6bekT

Y:D [Arag: officeWorker
(® business OToBpamasTca Ha BEPXHEM }fpl:l%
Bnammocts: lf-u-_; business
Tain:  x3dofficeworkeraad

Macwtal: = 100% -

F

OpueHTauma: Qi ﬂ |

4. N3meHuTe cBoiCTBO Bugmmoctb ans oboux 3D 06beKkToB Ha Auarpamme Tuna
newexoga Passenger. BHadane wenkHute no ourype aHumaunm Cayxawymsi. Mbi
XOTUM, 4TO6bl 3Ta ¢durypa 6blna BMAHA TONBKO TOr4a, KOrda 3TO MaccaXkup
6u3Hec-Knacca, To ecTb, 3Ha4YeHMe ero napametpa business pasHo true. Ans
3TOro MepeKknYMTe Noje 334aHUA 3HAYeHMA CBOWMCTBA Bmaumoctb B pexum
334aHUA AMHAMUYECKOrO BblpaXKeHUs, LLENKHYB MO Pacrno/ioXKeHHOMY cneBa OT

nonAa 3Hauyky < , a 3atem BBegute business B aTom nosne.

5. Tenepb BbibepuTe durypy person (3To MOXKHO cpenaTb M3 fepeBa B MaHeNu
MpoexTbl, dUrypa Haxoantcsa B BeTKe MpeseHTauma TMna areHTa Passenger), v
aHaNOrMYHO BBeUTe Ccledylouwee AWMHAaMUYECKOEe Bblpa)keHMe B noJje
Buaumoctb: / business . Tenepb 3Ta ¢urypa byner oTobparkatbCa TONbKO B TOM
CNyyae, ecv AaHHbIM NaccaXkMp NeTUT SKOHOM-KACCOM.
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Cumson | anaetca bynesckum onepatopom HE B A3biKe Java. BoiparkeHue
! business Bo3BpalaeT frue, Koraa 3HaveHue napametpa business HE PABHO
true (He UCTUHHO), TO eCTb 3TO NaccaXkmp He BU3HeC-Knacca, a IKOHOM-Knacca.

T Ceofcrea &2 =7 =0

[@] person - 3D O6beKT

WMras: pErson [T WecknrounTs
OToBpa#acTcA Ha BEPXHEM ypnﬁwumpuﬁam
Buanmocte: ) lbusiness

Qaiin:  x3d/personaad

Macwral: =, |[100% =

i

OpuerTauns: @ T " ©) i

Mbl 6yaem 3a4aBaTbh Knacc Naccakmpa B MOMEHT ero co3gaHuna 6nokom PedSource.

6. Mepeitante obpatHO Ha anarpammy Main v nobasbte OyHKLMIO @ U3 NanuTpbl
AreHT. HazoBuTe 3Ty PyHKUUIO setupPassenger.



s Mpoexter | [ Nanurpa 52 = 0O || @] Ma
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in &4

AreHT B

&9 Arent
= KoMMNOHEHTHl areHTa

MapameTp

H (> ©

D e B
A OTOERQR

CobbiTne
AuHamuueckoe cobeiTre
Mepemednan

Konnekuwa

PyHKLMA

TatnuuHan dyHKUNA

7. 3apaiite cnegylowme napameTtpbl GyHKUUN:

pedSource pedSelectOutpu

/@ 3

setup Passenger

245

[JobaBbTe aprymeHT, 4Tobbl C €ro MOMOLLblO Mepenatb AaHHOW QYHKUUK

CCbI/IKY Ha TO/IbKO 4YTO CO34aHHOIO newexoda.

3apganTe gnsa 3TOro aprymeHTa:
NUma: ped
Tun: Passenger

BeeauTe cnegyowmin ko GyHKUUM:
ped.business = randomTrue(0.15);

ITa cTpoKa byaeT npucBamBaTb NoJto newexoaa business sHaveHwe true c

BEPOATHOCTbIO 15 NpoLeHTOoB:
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] Ceoiictea 53 = =0

@ setupPassenger - @yHKUMA

Krag: setupPassenger
OroBpaxats uma [ | MekniounTs
Bugnmocts: @) A3

@ [JelicTene (He BO3BPALLAET HUYErD)

(7 BozBpawlaeT 3HaYeHne

~ AprymeHTol

s Tun

[ped Passenger ]

2]

* Teno gyHrumMmK

ped.business = randomTrue(®.15);

3pecb ped — 3TO 3agaHHbI HamKM aprymeHT OYyHKUMW, newexog Tvna Passenger.
BbibpaB Passenger B Ka4ecTBe TUMNa apryMeHTa, Mbl MOXEM HanpAmyto ob6pallatbca K
napameTpy 3Toro newexoga business npocto Kak ped.business. ®yHKUMA
randomTrue(0.15) Bo3Bpawgaet frue B cpegHem B 15 npoueHTax cay4yaes, 4TO
O3HayaeT, YTo B cpeaHem b6M3Hec-knaccom B Haweil mogenu bygzetr netetb 15
NPOLEHTOB NacCa}MpoB..

8. byaem BbI3biBaTb 3Ty QyHKUMIO B 06beKTe pedSource npu Co3faHuuM HOBOrO
newexona. PassepHuTe cekuuio CBOWCTB [leiicTBUA W BBeAMTE Kog B rnose
napamertpa Mpw BbIXOAE:
setupPassenger(ped);
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] Caoiictea 2 M ~ = 0

(&) pedSource - PedSource

Llenesas Avnna: =, /‘ arrivalline -
MpWBbIBaKIT COrnacHo: =, | MuTeHcHBHOCTH -
HuTeHcuEHOCTE: = 1e6 B Yac
Konnuecteo npuBeimuii orpaHuYero: = [

b Mewexon
b [pynne: newexofos

b Cneundrueckme

* [leidctema

Mpw Emxoge: setupPassenger(ped);

b Cneynduueckmne

¢ Onucanne

4 T 3

B JaHHOM cnyyae Mbl Bbi3blBaeM Hawy QyHKUMIO SetupPassenger pna Kaxkporo
CO34aHHOro newexoaa. ApryMeHT Hy»KeH Ham Ajas Toro, Ytobbl nepegatb GyHKUUK
CCbIIKY Ha TeKyuwiero newexoga. Torga Mbl CMOMEM BbINOAHUTL B Koge GyHKUMK
Heobxo4MMmble AENCTBMA C 3TUM Mewexonom (B Hawem c/yyae — MU3MEHUTb 3HaYeHne
ero napameTtpa).

HapucyitTe gBa cepsuca C oYepeasmn y BEPXHEro BbiXO4a Ha MOCAAKY: OAMH AN
naccaxmpos bM3Hec-Knacca, Apyrov — 414 3KOHOM-K/acca.

Obpatute BHMMaHWE, YTO 3TO ABa PasHbIX CEPBMCA, @ He NPOCTO ABe odyepegu y
ofHOW duUrypsl.

9. [ob6aBbTe Ha auarpammy CepBuC € ouepegsimu, KOTOPbIA ByaeT oTBeuyaTb 3a
perucTpaumio naccaxmnpos BusHec-knacca (370 A0MKeH OblTb TOYEUHbIN CEPBUC C
OOHOl TOYKOWM cepBMCa M OAHOM ouvepesbto). HaszosuTe a1y durypy Cepeuc c
ouepeaamu businessi.

m
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i

10. fo6asbTe ewe oamH CepBuc ¢ ouepeaamm (Kak NOKa3aHO Ha PUCYHKE HUXKe).
HasoBuTe 3TOT cepBuc economyl.

s wernphat X

* 0 ;
() [

Y
b

L
1)

. 3
-
=
O

e
Ca

——

B3 HapucynTe obnacTb CTOMKMU

11. C nomoupto anemeHTa MpamoyronbHas creHa
NPOBEPKM [OKYMEHTOB OKO/O BbIXOAa Ha Nocaaky, fobasbTe 3D durypy ctona u
ABe GUTYpbl CAYXKaLLMX, CTOALMX 33 CTONOM. YTOBbl CcTeHa He Bbina BUAHA Ha
aHVMMaLumMu BO Bpems paboTbl MOAENN, CMEHWUTE 3HaYeHue CBOICTBa Buanmocts

3TOW CTEHbI Ha HeT.
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[obaBbTe HOBble 06bEKTHI MewexoaHol 6UbanoTekn mexay obbektamun pedWait v
goToGatel.

12. Jlo6aBbTe 6s10Kk PedSelectOutput @, KOTOpbIA OyJeT IepeHaNpaB/sAThb
[accaXKMpoB OH3Hec-KJacca M IaccakMpPOB 3KOHOM-KJacca B pasHble

odepe/y.
pedWait businessBoardingl goToGatel
pedSelectCutputl N
— = 4> o
| g

economyBoardingl

. a . . .

13. No6aBbTe aBa 610Ka PedService ke, businessBoarding1 w economyBoarding1.
OHu 6yayT MoAenupoBaTb MPOLECC MNPOBEPKM MNOCAZOYHbIX TaNOHOB Y
naccaxnpos 6U3HeCc-KNacca M SKOHOM-KNACcCa COOTBETCTBEHHO.

14. YT06b1 610K PedSelectOutput HanpaBasan naccaknpos 6BU3HEC-KNAcca U SIKOHOM-
Knacca B pasHble odepeaum, Bblbepute onuuio McnonbloBatb: YcnoBusA, U
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BBeguTe ped.business B none Ycnosue 1. 370 BbiparkeHWe BepHET 3HauyeHue true
(«ucTMHA») pna Bcex nacca)KMpos 6u3Hec-Knacca, M BCAEACTBME 3TOTO 3TH
mewexoabl MpocneayloT NO TOW YacTM Auarpammbl  Mpouecca, Kortopas
CoegMHeHa C BEPXHWM BbIXOAHbIM NopTom 6/10Ka, U NPoMAayT Ha NPOBEPKY
MoCagouYHbIX TaJIOHOB, BCTaB B OYepedb MPUMOPUTETHOrO o6CayxusaHua. Mocne
TOro, KaK Bbl 3a43aAMUTe YCI0BMA ANA OCTaBLUMXCA BbIXOAHbIX NOPTOB 610Ka (true,
false, false), Bce ocTaBlMecA MaccakuMpbl (neTawme 3SKOHOM-KIACCOM)
npocneaytoT BO BTOPOI BbIXOAHOM NOPT.

] Ceoiictea i3 M ¥ = 0

& pedSelectOutputl - PedSelectOutput

Kmas: pedselectOutputl

OToBpaxaTte MA [ Wcknrounte

Hcnonbsosate: =, () BepoaTHOCTK
. N
@ ¥cnoewnn

") Homep ebixoaa
Ycnoeme L: si| | ped.business
Ycnoewe 2: | true
Yenosue 3: | false
Ycnoewe 4: - false

\. J

15. B cBoiictBax 6n0Ka PedService businessBoardingl, sbibepute business! B none
CepBucobl. [1OCKONbKY BpemA MPOBEPKU AOKYMEHTOB B CpeAHem 3aHMMaeT OT
ABYX [0 NATU CEKyHA, 3ajaiTe COOTBETCTBYlOWee 3HayeHuWe B none Bpems

3afepXKKM.

16. B cBoiictBax 6noka economyBoardingl1, sbibepute economy! 8 none CepBuchi 1

dHa/N0NMYHO U3MeHUTe BPEMﬂ 3ajepiXKKu.

17. 3anyctute Mmogenb. Bbl yBMAMTE, KaK CAy:Kawue asponopTa nNpoBepsAloT
nocago4Hble TafloHbl MaccaxXmnpos. Maccaxnpbl BCTAOT B 04HY M3 ABYX ovepeaei
B 3aBMCMMOCTM OT TOTO, UMEIOT /i1 OHU NPABO Ha MPUOPMUTETHOE 0BCAYKUBaHME
WN HeT.
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da3a 6. CunTbiBaHMe AaHHDbIX O peicax us ¢anna
MS Excel

Tenepb Mbl A06aBMM B Hally MOJE/b PENCcbl, CYMTaB pacrnucaHue BbIIETOB U3
Tabanubl Excel.

baza daHHbIx AnylLogic

B Kaxkgoin momenn AnylLogic ecTb cBOsl BCTPOeHHas 6a3a AaHHbIX, B KOTOPOM MOryT
XPaHUTBCA 3HAYEHUA BXOAHbLIX NAapameTpOB MOAENU, A TaKke pe3ynbTaTbl pPaboTbl
moaenu.

a Airport
. &9 Main
. &9 Passenger
- €3 Simulation: Main
G basza gaHHBIK

basa gaHHbIX AnyLogic no3sonsert:
KoHdurypmnposaTb mogenb cornacHo 3agaHHbim B B/l napameTpam.
MNapameTpunsosaTb NONYyNALUU areHTOB.
3apaBaTh YacTOTY NPUOLITUA areHTOB-3asBOK B NMPOLLECCHbIX MOAENAX.

MmnopTtupoBaTtb AaHHble n3 apyrux BA wan tabnuy Excel n xpaHuTb ux B
[0CTYNHOM dopme.

3anucblBaTh 1IOTU (3KypPHabl BbINOJHEHUA) MOAENN, B KOTOpble fobaBaseTcs
nHdopmaums o060 BCex npousowenWwnX CcobbITUAX B AMarpammax
npoLeccoB, AuMarpaMmax COCTOAHWM, CTaTUCTUKA MO B3aMMOAENCTBUIO M
nepemeLLeHu1Io areHToBs, 1 T.4,.

CoXpaHATb U 3KCNOPTMPOBATL CTATUCTUKY, XPaHALLYOCA B Habopax AaHHbIX.
DKCNOPTUPOBATL AaHHble B 3/1EKTPOHHble Tabanubl MS Excel.
Co3pgaBaTb pe3epBHble Konuu b/,

Mbl noka)kem, KakK WMMOPTUPOBATb [faHHble W3 BHelWwHeW 6a3bl AaHHbIX BO
BCTpoeHHyto b/l mogenn.
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1. B pepese [lpoekTbl, WEAKHUTE MPaBoOi KHOMKOM MbilwK no anemeHTy basza

AaHHbIX @ n Bblbepute MmnopTtupoBath Tabauubl BJ... U3 KOHTEKCTHOro
MEH!0.

2. Bbl yBuamte amanorosoe okHo Mimnoptuposatb Tabauubl BA. Boibepute dain
6asbl AaHHbIX, XpaHAWwel HeobxoguMmble ANS HaALWEro MNpOeKTa JAaHHble.
LLlenkHuTe no KHonKke Bbibpatb... U Bbibepute daiin Flights. xlsx (ero MoXHO
HallTM B nanke Kamanoz ycmaHosKku Anylogic/resources/Anylogic in 3
days/Airport.

E Mmnoptrposats Tabavusl B.. I_Iﬂlﬂ—hj

3apaiiTe HAacTpo KK COEQMHEHMA BrifepuTe Tabnnly, KoTopyho Bel By4eTe MMNOPTHROBATE!
7 o
Tur: Excel/Access = ma o BHELWHE BJ] s e B mogenn
Sheetl sheetl
Daiin: C:/Program File

Mapone:

MNokazaTe cnMcok Tabnuy,

[7] 0BHoBNATE gaHHBIE NpW 3anycke MOAETM

[ ok || Omena |

.

3. B pacnonoxeHHbli B MpaBoi YacTW OKHa cnucok Bbibepute Tabnuuy, KoTopyto
Bbl 6yseTe uMmnopTupoBatb byaeT fobasneHa Tabnuua Sheetl. LlenkHute no
KHonKke OK, uyTo6bl MMMNOPTMPOBaTb AaHHble M3 3TOW Tabauubl B B Balwy
mogenb.

4. Bbl yBnauTe, yto B BeTKe basa gaHHbIX [3 8 naHesnu MpoekTbl NOABUTCA 3/1EMEHT
sheetl. Cpenavite ABOWHOM LWENYOK MO 3TOMY 371eMeHTy. Mpu 3Tom B UeHTpe
paboyero npocTtpaHctBa Anylogic oTKpoeTcs pefakTop Tabauubl. 34ecb Bbl
CMOXKeTe YBUAETb AaHHble, NpeaBapUTeNbHO CYMTaHHbIE U3 Tabauubl Excel B aTy
Tabamuy BCTpOeHHOM 6asbl AaHHbIX Anylogic. Tabnvua cogep»uTt Tpu cTtonbua,
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XPaHALWMX CAeayowyo  MHPOPMaLMIO:

OTNpaB/IeHUs U HOMEP BbIXO4a Ha Nocaaky (renta).

NYHKT Ha3HayeHWAa pelica,

Bpems

= sheett 12 |

*

departure_time

-

21-12-2014 13:20:00

Zabrizkie Point

San Francisco

Tenepb Mbl CO34aAUM HOBbIM TUN areHTa: Flight.

5. [o6asbTe nycTylo NONyaAuMio areHToB TMna Flight, nepetawme 3NemeHT AreHT

& s nanutpbl AreHT Ha avarpammy Main.

';'g MpoekTer 5 l [ I'Ianqua‘ = 8 || & Main
4 Airport
- & Main
I &9 Passenger
i €3 Simulation: Main 2 | Twin Peaks
4 Baza gaHHbLx 3 Mew York
B sheetl —> || 4 Doguille
5 Las Vegas
6
7
8 Mesa Verde
9 Rimini
10 | Mandarlay
11 | Washingten
12 Springfield
*

21-12-2014 13:55:00
21-12-2014 15:10:00
21-12-2014 16:10:00
21-12-2014 16:30:00
21-12-200417:15:00
21-12-201417:45:00
21-12-2014 18:40:00
21-12-2014 19:25:00
21-12-2014 20:30:00
21-12-2014 21:30:00
21-12-2014 22:20:00

'g MNpoektsr | [% MNanutpa &2

= B8

| Arent @

335:3|

* KOMMNOHEHTE 3reHTa
Mapamerp

CobbiTue

MepemenHan

’ﬁ‘i‘m‘ﬁ‘ﬁ“ (G

WOPTOoOERG

Konnekuwa

DryHKLMA

TaBnuuHana dyHKLKA

I

|ﬂ ArEHT| ///_\

JuHamudeckoe cobeiTHe

@l Main 2

N

\

pedSource pedSele
O Myhgent

() setupPassenger

gate

4

Land SRR B R R IR T T I i )
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6. Bbl yBuauTe okHo MacTepa co3aaHua areHToB. BbinoaHWTe cnegytowime warmu:
a. Ha nepsoli cTpaHuue Mactepa, Bbibepute NyHKT MonynAaumusa areHToB.

b. BbibepuTe nyHKT fl xouy co3paTb HOBbIM TWUM areHTa. LllenkHuTte no

KHonke fanee.

c. 3agante WUma tuna aredTa: Flight. Vima nonynauuu aBTOMAaTUYECKMU
nsmenutca Ha flights. Bolbepute onunto Mcnonb3oBarb Tabnuuy 6a3bi
AaHHbIX U LENKHUTE MO KHoMKe Janee.

d. Ha cnegytowelt cTpaHuue Mactepa, OCTaBbTe 3aAaHHble MO YMOJYaHUIO
HacTPOMKK (Mbl Byaem cuMTbiBaTb AaHHble U3 Tabauubl Sheetl 6a3bl

[JaHHbIX Hawel mogenu). LLlenkHuTe no KHonKe [fanee.

e. Ha cnepytowei cTpaHuue Mactepa Bam byaeT npennoXKeHo co3nathb
napametpbl destination, departureTime n gate pna Kaxgoro areHta Tuna
Flight. 310 KaK pa3 To, YTO Ham HyKHo. LLlenKHUTe no KHonKe [anee.

f. MockonbKy Mbl He niaHMpyem oTobparkaTb peKcbl Ha aHMMauuu, Ha

CTpaHuLe Bblbopa aHMMaLMK areHTa BbibepuTe onumio Her.
g. LWenkHuTe no KHonke lNoToBo.

7. B naHenu MpoekTbl, caenaiTe ABOWHOM LLENYOK MbIlbio MO anemeHTy Flight. Ha
OTKpbIBLUEWNCA Anarpamme Tuna areHta Flight Bbl fOMKHbI BypeTe yBUOETH TPU

napameTpa:
destination. Tvn: String.
departureTime. Tun: Date.
gate. Tvn: int.

3TK napameTpbl ByayT MCNONb30BaTbCA 41 XPAHEHUA BPEMEHM BbleTa pelica,
NMYHKTa Ha3HaAYeHWA, a TaKXKe HOMepPa BbIXOAA Ha NOCAAKY, UCNO/b3YeMOro 3TUM
peicom.

8. [ob6asbte Ha amarpammy Flight anemeHt Konnekuus @9 M3 NanuTpbl AreHr.
Hasosute 3Ty Konnekuuto passengers v cmenute Knacc konnekumm Ha
LinkedList, a Tun anemeHTOB Ha Passenger. B aToit Konnekuun byaeT XxpaHUTbeA
CMUCOK Macca*kMpoB, NpnobpeTwnx Gunetbl Ha pelic.
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] Ceoiictea 2 4 ~ = 0
i passengers - Konnexkuus

Mg passengers

OToGpaaTe MMA [ WcknrouuTe

BugmmocTe: @ paa

Knacc konnekumm: LinkedList -

TN 3NEMEHTOE: Passenger -
Konnekyuu

Konnekyua npepctaBnseT coboli CTPYKTYpY [AaHHbIX, 0O6beguHAWY BmecTe
HECKO/IbKO OAHOTUNMHbIX 3/IEMEHTOB, M NPeAOCTaBAAIOLWYI0 YA06HbIE MeXaHU3Mbl 415
JOCTyNa K HMM, YynNpasieHWa 3TMMWM 31eMeHTamMuM U cbopy arperMpoBaHHOM
CTAaTUCTUKKM MO d1emeHTaM. OBblYHO 3/1eMEHTbI KOINEKLMM 0BPasytoT JIOrMUYEcKyto
rpynny — 3TO MOMKeT ObiTb CMMCOK KOHTAKTOB YE0BEKA, CMWUCOK HEBbLINOJAHEHHbIX
3aKa3oB M T.4,

9. Tenepb, Korga Mbl co3aanu Tun arexta Flight, mbl nobasmm napametp fight Ha
Anarpammy newexopa Passenger u cmeHum Tun napameTpa Ha Flight. 3T1ot
napameTtp byaer xpaHuTb MHOOPMALMIO O peiice naccakmpa (C TeXHW4Yeckom
TOYKM 3PEHUSA, 3TO CCbIIKa Ha 06beKT Flight, 3apatowmii aTOT peiic).
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&l Main #3] Passenger &2 | — O

@ business
[: :!ﬂight

] Ceoiictea 2 M ~ = 0

@ flight - Mapametp

Mran: flight

Orobpaxate MMA [ VcknrouwnTe

BuanmocTe: _a ,ﬂ,a%})
Flight o

Tun:

10. BepHuTecb Ha anarpammy Main v nobasbTe NapameTp, KOTOPbIN ByaeT 3agasaTb
O/IUTEeNbHOCTb BPEMEHW MOoCaAKM B JaHHOM asponopTy. HasoBuTe HOBbIV
napametp boardingTime, Bbibepute pna Hero Tun: Bpewmsa, EauHuua
M3MepeHUs: MUHYTbI U 3HaueHue no ymonuavuto: 40.
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] Ceoiictea 2 s

* boardingTime - Mapametp

&l Main &3 Wras: boardingTime

11.

pedSource  pedSelect OTDE-FIE}KETI:HMH [ VickaroumnTe

@ BugumocTe: @ pa
Bpern -
. Turm: P
EarHuua uamepeHnn: MUHYTEI -

3HAYEHWE NC YMonYannme: \(—, 48

() setupPassenger [: :!hnardingTime

BbibepuTte paHee co3gaHHyl OYHKUMIO SetupPassenger v 3aseplumTe NpoLecc
MHUUMANM3aLMK newwexonos. Tenepb GyHKLMA Ucnonb3yeT meTog random() pna
cnyyaiHoro Bblbopa pelica. BblbpaHHbIM peic coxpaHaeTcs B MapameTpe
newexogaa flight. Cam newexog 006asnfaeTca B KOMNEKLMIO NacCaXKMPOB AaHHOIO

peiica.

N3meHunTe Java Kog B none Teno pyHKumm:
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[ Caoiictea 2 s

@ setupPassenger - ®yHKLMA

raa: setupPassenger OroBpaxate uma || Mcnrounts
Bugumocte: @) A3

@ JeifcTENE (HE BO3BPALLEET HUYErD)

() BozBpallaet sHaueHNE
F AprymeHTbi

« Teno dyHrLKK

ped.business = randomTrue(8.15);
Flight f;

do
{ f = flights.random(); }
while (dateToTime(f.departureTime)} - boardingTime < time() );

ped.flight = f;
f.passengers.add(ped);

dyHKUMA dateToTime() npeobpas3osbiBaeT 3afaHHY0 AaTy B MOAE/NbHOEe Bpems C
YYeTOM HayanbHOM fJaTbl 3KCMEPMMEHTA M  BbIBPaHHbLIX €AWHUL, MOALENbHOro

BPEMEHMU.
dyHKUMA add() pobaBnseT 3leMEHT B KONJIEKLMIO.
Paboma ¢ codeprumbiM Konaekyuu
Ucnonb3yiiTe cnegytowme GyHKUMM Ana paboTbl C COAEPKUMbIM KONNEKLNK:

int size() — Bo3BpalL,aeT KOAMYECTBO 3/1IEMEHTOB B KOINEKL MU,

boolean isEmpty() — Bo3Bpaluaet true, eCin B KOAJIEKUMN HET 3/N1€MEHTOB,

MHaye BO3BpaLLaerT false.

add(element) — [Oo6aBnseT 3agaHHbIi 3/1EMEHT B  KOJNEKUMIO
noc/iie4HI00 No3nLmIo).

clear() —Ypanset Bce 31eMeHTbl U3 KONEKLMU.

get(int index) — Bo3BpalyaeT 3/1eMeHT KO/IeKLMUN C YKa3aHHbIM NOPALKOBbIM

HOMepoM (HymepaLmMa HauMHaeTCA C HyAs).



260 Anylogic 8 3a Tpu aHA

boolean remove(element) — Ynansetr 3agaHHblA 31E€MEHT U3 KOANEKLUU
(ecnm oH B Heit npucytcTBOBan). Bospawaer true, ecaM KOANEKUMA
cofiepsKana 3ToT 3/IeMEHT.

boolean contains(element) — Bo3BpaliaeT true, eCiv KOANEKUUA COOEPKUT

BBABHHbIVI 31EMEHT.

12. JobasbTe BTOPOM BbIXOA Ha nocagky (reut):
[OobasbTe aBa anemeHTa CepBuUC ¢ AMHUAMU: bUsiness2 v economyZ.
[obasbTe MpamoyronbHyto creHy, 3D moaenu cTona u CayKatmx.

Hapucyiite LieneByto nunuio gatelineZ.

-«
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13. dobasbTe euwe asa 6noka PedService ke, businessBoarding? w
economyBoarding2. CoefMHuTe 3T BNIOKM C YKA3aHHbIMW HWUMKE Ha PUCYHKe
BbIXOAHbIMM NopTamun 610Ka pedSelectOutputl. Tenepb bnok pedSelectOutputl
byneT nepeHanpasnATb MACCa’KMPOB B OAWMH M3 YeTbipex asbTePHATUBHbIX
BbIXOZHbIX NOPTOB.

pedSelectOutputl businessBoardingl gotoGatel pedSink
A ﬂ L L) -— -

g K. A2 X
"—l economyBoardingl
:

el
businessBoarding2

|
e

economyBoarding2 m
Ot

14. No6asbTe eule oanH 610k PedGoTo £+ 3101 610K 6yaeT MoA4enMpoBaTh TO, Kak

goToGate2

naccaxXupbl HaNpPaBAATCA Ha NOCaAKY KO BTOPOMY reiTy. Boibepute gatelineZ B
csovictee LleneBas snumHuA 3Toro 6n0Ka. CoeauHUTE 3TOT NOPT C paHee
co3gaHHbIMK 6nokamu businessBoarding2 w economyBoarding2.

15. B cBoiicTBax 6n0oKa businessBoarding2, 3apaiite CepBuckl: business2. Y 6naoka
economyBoardingZ2, ykaxute Cepucbl: economy?2. Ona oboux 3Tux 610KOB,
3apaite Bpema 3apepixku: uniform(2, 5) cekyHp,.

16. Tenepb, Koraa mMbl 406aBMIM BCIO IOTUKY, CBA3AHHYIO C BbIBOpOM peiica, AaBaiiTe
M3MEHUM ycnoBua b6ioKa pedSelectOutputl, 4Tobbl NaccaXkmpbl HAaNPaBAAANCL K
HY>KHOMY UM TeinTy.
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] Ceoiictea 2 4 ~ = 0

® pedSelectOutputl - PedSelectOutput

Mran: pedSelectOutputl
CroBpaxate vmAa [ VickaroumnTe

Wcnonesoeate: =, () BepoaTHocTw
@ Ycnoewa

(") Homep ebixoaa

P < A\
Ycnoene 1: <4 | ped.flight.gate==1 &2 ped.business
Ycnosue 2: ”» ped.flight.gate==1 && ! ped.business
Ycnoeue 3: ”» ped.flight.gate==2 && ped.business
Ycnoswe 4 2| true
. v,

Tenepb AaBaliTe nepengem K 3afaHUI0 IOTMKKU BblaeTarowmx peicoB. na 3Toro mbl
BOCMONb3yeEMCA AMHAMUYECKUMU COOBLITUAMM, C MOMOLLBIO KOTOPbIX Mbl 334aAMM
[encTBuA, cBA3aHHble C 06bABAEHNEM MOCAAKN Ha Peicbl U BbIZIETOM PENCOB.

JuHamuyeckue cobbimus

JuHamuyveckue cobbimusa NO3BONAOT NJAHNPOBATb BbINOSHEHWE 3a4aHHbIX AEACTBUN
B byayliem, B onpeaeneHHble MOMEHTbI BpeMEHM.

MCHOI’IbSyﬁTe ANHamunyeckume cobbiTuA:

Ecim B mogenu npegnonaraerca MNaaHMpoBaHWe 6O/bLIOTO KOJMYecTea
OAHOTUMHbIX cobbITnin (B03mOKHO, faxe 3an1aHMPOBaHHbIX
OZIHOBPEMEHHO).

Ecan pgeiictBue cobbiTva 3aBUCUT OT cneuyuduryeckon MHpopmaumm (B aTom
CNlyyae MOXKHO nepenatb CoBbITUIO Heobxogumylo MHbOpMaumilo ¢
MOMOLLbIO MapameTPOoB 3TOro cobbiTus).

é MockonbKy Anylogic 3apgaeT wWabnAoH AUHAMUYECKOro cobbITUA B
Buge Java Knacca, TO MMeHa AMHAMUYECKMX COBbITUIA [O0NXKHbI
HAuYMHATbLCA C 3arnaBHOW 6yKBbl (B COOTBETCTBUM C COrNalLEHUEM O
HaumeHoBaHuM 06bEKTOB B Java).
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17. OobaBbTe Ha auarpammy Main aa [AviHamuuecknx cobbiTus % M3 NaauTpbl
AreHTt ﬂ

Y2 Mpoexter | [ Nanurpa &2 = O ||&) Main i3
| Arent oo &4 |
5 &9 Afrent
pedSource pedSelectOutp
.;& * KoOMMNOHEHTE areHTa
.| * Napamerp G— —
bhiag
— | & CoBbime i
- @ dunamuueckoe cobeitne © flights [.]
& ) MepemenHas () setupPassenger
= @l Konnekyun
i
e 7 DyHkuwA BoardingEvent
E‘E TabnudHaa $yHKLWA @
e @' 3mnupuueckoe pacnpegenenne é DepartureEvent

18. OuHamuueckoe cobbite DepartureEvent nnaHupyet BbINeT camoseTa nytem
yAaneHus peica M3 nonyaauMM nNpeactoawmx pericos. HacTtpolite 370
OUHaMUYecKoe cobbiThe TaK, KaK NOKa3aHO Ha PUCYHKE HUMKE.
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[ Ceoiictea 2 M -~ = 0

& DepartureEvent - JuHamuueckoe cobbiThe

Mran: DepartureEvent
CroBpaxate vmAa [ WicknroumnTe
BugnmocTte: (@ a3

v 3aNMCEIEaTE NOT B EEE}",.'J,EHHI:-IX
BrnHoYWTh NOrMpoBaHWE BBINGAHEHWA MOLENK

 [encrene

remove_Tlights(flight);

* AprymeHThl

11ran Tun

'E flight Flight :

19. Opyroe guHamunyeckoe cobbitne, BoardingEvent, nnaHMpyeT Ha4yano NocagKu Ha
peiic M 3aTem co3gaeT 3K3eMnaap AMHamMuyeckoro cobwitua DepartureEvent,
KOTOpOe NAaHUpyeT BbleT camosieTa yepes 40 MUHYT NOC/e Havana NOCaAKM.
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(1 Caoiictea 52 4 ~ = 0
@ BoardingEvent - [luHaMnuyeckoe cobbiTne

ras: BoardingEvent

Otobpaxats wma [ |Wcknioume:

Bugnmocts: @) A3

v 3anWcelBaTe NOT B EEE}",‘.’I,EHHI:-II

BrnroynTe NOrMpoBaHWE BbINCAHEHWA MOAENH

« lelnciene

startBoarding(flight);
create_DepartureEvent(boardingTime, flight);

~ AprymenTob

[ram Tun

[ flight Flight |

YT106bI 3anMaHMpPOBaTbL HOBOE AMHAMMYEcKoe cobbiTve (HayaTb OTCYET BPEeMEHU [0
ero NPOUCXOXKAEHUA), HYHO BbI3BaTb dyHKUMIO
create_<UmsfinHammnyeckoroCobbiTvs>. B Hawem cnyyae uma yHKUMKU Byaer
create_DepartureEvent(). B KayecTBe aprymeHTa HYXXHO nepenaTtb AJIUTENIbHOCTb
TaMayTa — KO/IMYECTBO eAMHUL, MOAENbHOTO BPEMEHU, Yepe3 KOTOpoe 3To cobbiTne
npounsonget (OTcYeT HAYHETCs C MOMEHTa Bbi3oBa 3Tol ¢yHKumu). Mocne 3Toro,
06A3aTeNbHOro, aprymeHTa MOryT C/1e10BaTb 3HAYEHMA 3a[@HHbIX Y ANHAMUYECKOTO

COBbITUA aprymeHToB. B Hawem cayyae y cobbITUS OAMH apryMeHT — CCbIJIKa Ha peiic
flight.

20. Y 6noka pedWait ameHnTe 3HaueHWe napameTpa OXkupgaHue 3akaHUMBAETCA CO
3HayeHuA Mo ucreyeHnn 3agaHHoro BpemeHu Ha Mo BbizoBy ¢pyHkuumM free().
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Tenepb nacca*kMpbl ByAyT HAaXoAUTLCA B 061aCTU OKMAAHUSA, NOKA He ycablwaT
06bsABNEHME O HAaYasle MOCAZKMU Ha pelic.

] Ceoitctea 3 =~ = 0

&° pedWait - PedWait

21.

-~

1raa: pedWait OToBpaxate

[ WernoumTe

MecTo oxnaaHua: =, @ ofBnacte
(71 nMHKA
) Touka (x, v)
O6nacTe: =, |k area -
WMcnonesosaTe aTTpakTop: =
P P | Her -
OncnpaHmMe saKaHuMBaeTCa: =, (D) Mo WCTe4eHNN 3343HHOTD BPEMEHN

[ @ Mo ebizoey dyHKumn free() ]

MakcumaneHan BMECTUMOCTE: =,

JobasbTe PyHKLUIO @ startBoarding, kotopas byaeT moLenMpoBaTb Havano
MocafikKM Ha penc. 3Ta OGYHKUMA NPOXOAWUT B UMKAE MO BCEM MACCa*KMpam
YyKa3aHHOro peica M 3aBepluaeT AAA HWUX MpoLeaypy OXMAAHWA NyTem Bbi30Ba
dyHKUMK free() bnoka pedWait.
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O] Ceoitctea 52

=

| e |

8

(@ startBoarding - ®yHKUMA

ras: [ startBoarding ]

Bugumocte: @ ga

Crobpaxare nmMa [ WernoumTe

@ {leAcTEME (HE BOZBPALLIET HUYErD):

() BozepaluaeT sHaueHne

* Aprymente

ran

Tun

flight

Flight

(=] &

* Teno gynkymn

for (Passenger p

1
1

: flight.passengers)

pediait.free(p);
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B Hawem cnyyae Mbl UCMonb3yem UMKA for pna Toro, 4ytobbl NpoWTM no BCem
3/leMeHTaM KOMNeKUuMKn passengers (naccaxkupam 3agaHHoro peiica flight). Bce
nacca)kMpbl [OaHHOro pelica 3aBepluiaT oxupgaHve B 6noke pedWait v NOKUHYT

06nacTb OXKMaaHuA y renTa.
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22. Cospante OyHKUMIO planBoardings, KoTopas 3aniaHuMpyeT MocaAky Ha Bce
peicbl. 3Ta GYHKUMA UTEPaTMBHO MNPOXOAMUT B UMK/IE MO BCEM BblAETAIOLMUM
pelicam - areHTam nonynsauuu flights.

[ Ceoiictea 52 4 ~ = 8

@ planBoardings - ®yHKkuuna

Wran: planBoardings [¥] Orobpaxate nma [ Mcknouwe
Bugnmocte: @ A3

@ JefcTene (He BO3BPALLAET HUYErD)

) BozepalyaeT sHaueHne

} AprymeHTbl

w Teno dpyHrumm

for (Flight f : flights){
double timeBeforeBoarding =
dateToTime(f.departureTime) - boardingTime;
if (timeBeforeBoarding »= @)

create_BoardingEvent(timeBeforeBoarding, f);
else {

create_DepartureBEvent(dateToTime (f.departureTime), f);
startBoarding(f);

OnepaTop NpUHATUA pelleHun jf NpoBepsaeT 3agaHHoe ycnosue. Ecam nocagka Ha
OaHHbIA peic ewe He HadaTa, TO MPOUCXOAMUT MNaHUPOBaHME AMHAMMYECKOro
cobbitua BoardingEvent Ha onpegeneHHblIi MOMEHT BpemMeHu B byaywem. B
NMPOTUBHOM C/ly4yae NPOMCXOAUT NAAaHMPOBAHME BblNETa, U Bbi3biBaeTca GyHKUMA

startBoarding, paspelwatow,as nocaaKy (Npy 3TOM CCblIKa Ha peiic nepegaeTca ¢
MOMOLLLbIO aprymeHTa GyHKLUmMK).

23. B cekuun cBoiictB [eiictBua arenta Main, 8 none MNpu 3anycke, nomectute
BbI30B PYHKUMW planBoardings().
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(1 Caoiictea 52 A

€ Main - Tun arenTa

rasm: Main [ MeknrounTe
w [lelicTEMA arexTa

MNpw zanycke:
planBoardings();

MK yHASTOHEHMM

Tenepb Ham OCTasOCb MWL 3aZaTb Y IKCMEPUMEHTA Ty YKe HayasbHylo AaTy, uTo

ucnonb3syetca B Tabavue bA.

24, B naHvenun [MpoekTbl, BblibepuTe 3aKcnepumeHT Simulation. OTkpoiTe pasgen
CBOWCTB 3KcnepumeHTa MogenbHoe Bpems. 3agaiite HauanbHylo paary:
21/12/2014, 12:00:00. B cnucke OctaHOBUTb, BblbepuTe onumio B 3apgaHHyro
pary, a 3aTem 3agaiite Koneunyto parvy: 21/12/2014, 22:00:00.
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] Ceoifctea 53 s <~ = 08

@ Simulation - MNpocroii 3kcnepuMeHT

-~

1raa: Simulation [ MeknroumTe
AreHT BEpXHErD YPOBHA: Main =
MakcumaneHeii pasmep namate: | 236 = MB

4 MGJ],E‘J'] bHOE BpEMA

Pesciin BbINOAHEHNs: | BUpTyaneHoe Bpema (MakcumMantHan cKopocTs)
@ PeancHoe BpemMA co ckopocTei: |1 -
O CTaHOBWTE! B zaganHyto gaty -
Hauanenoe epema: 0 36000
HauaneHan gaTa: 1122014 [E]~ KoHednas gara: 21122014 [~
12:00:00 = 22:00:00 =

25. Ona Toro, 4TO6bl UMETb NpeACTaBlEHME O MOAE/NbHOM BPEMEHU MO Xoay
BbINOAHEHMA Moaenun, fobasbTe Ha rpaduyeckyto gnarpammy Yacbl 13 NanuTpbl
Kaptunkn.
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26. 3anyctute mogenb. Bbl yBMAMTE, KaK MNacCcaxvpbl OXMAAT 06bABAEHMA O
Hayajse NOCaAKM Ha pelic, Nocae Yero HanpaBAAKTCA K TenTy ANA NPOXOXKAEHUA
npoueaypb! NPOBEPKM NOCaA0UHbIX Ta/IOHOB.
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3aKA4yYeHue

BOT Mbl M 3aKOHUYMIM HaLl CTPEMUTENbHbIW NPAKTUYECKMI KYpC NO 03HAKOMJIEHUIO C
Anylogic. KaK Bbl yXe NOHAAN, ANAaNa30H NPUMEHEHUA NPOAYKTA HEOrPAHUYEH, U A
Mor 6bl NPOAOAXKUTL, ONUCHIBAA CO34aHME HOBbIX M HOBbIX MOAENEeW, Hanpumep,
6u3Hec-npoLeccoB B rocnuTane, oNTUMU3aLLUN SOPOXKHOIO ABUMKEHUA UAWN LLEMOYKK
NnocTaBoK HedTerasoson Kopnopauuun. Ho, Aymato, HeobxoauMmble HaBbIKM ANA
Hayana camocToATE/NIbHON PaboTbl C NPOAYKTOM Yy BacC y¥Ke eCTb, U TeNepb OTBETHbLIN
xo4, 3a Bamu! MpasuibHee ByaeT NOCTaBUTL TOYKY M AaTb NAapy COBETOB, KaK MOXHO
NPoOAOMKUTL U3ydeHne AnylLogic, 4Tobbl yCnewHo BbINMOAHUTbL NOCTAaBNEHHYO Nepes
BaMu 3ajauvy.

Cnepylowmm LWArom MOXKeT CTaTb M3yyeHue y4yebHbIXx nocobuin, BXopAWMX B
CTaHAAPTHYIO AOKYyMeHTaumo Anylogic.

3aTeM Bbl MOKETE U3y4ynTb HAabOp CTaHAAPTHLIX MPUMEPOB, NOCTABAAEMbIX BMECTE C
NPOAYKTOM, M NONbITaTbCA AeTaNbHO pPa3obpaTb Te M3 HUX, KOTopble Haubonee
6/1M3KM NO NOCTAaHOBKE 334,a4u BalLleMy TeKYLLEMY NMPOEKTY.

Ecav Bam noHagobuTca aKcnepTHas NMomoLb, Bbl MOXeETe 06paTUTbCA C BOMPOCOM K
yneHam rpynnbl AnyLogic Users B coumanbHoi cetu LinkedIn (Ha aHrauiickom asbike)
WK Ke HanucaTb nucbemo B Cnyxby Moaaep:kku AnylLogic ¢ NMOMOLLbHO KHOMKM
NaHeNn MUHCTPYMeHTOB O6paTuTbCcA 3a MOMOLLbIO (OHA HeZoCTyMHa B BepCcUU
AnylLogic PLE). CoTpyaHMKM cNy>K6bl NOAAEPKKM C PafgoCTbio OTBETAT Ha Nt06ble Ballyn
BOMPOCSI.

Ypaaum Bam B Balmx npoektax!
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