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O KHuee

370 nepeoe npaktTUyeckoe nocobue no nporpamme AnylLogic oT ee paspaboTumKos.
Anylogic ABnAeTcA YHUKaNbHbIM NPOrPaMMHbBIM MPOAYKTOM, NMOAAEPKUBAOLLMM BCE
TPU MEeTo40/0TMU  UMUTALMOHHOMO MOAEAMPOBAHMA: CUCTEMHYIO AMHAMUKY,
OVCKPETHO-COObITUIMHOE W areHTHoe MOAENMPOBaHWE, a TaKXKe MNO3BONAKWMM
co34aBaTb MHOrOMNOAXO4HbIE MOAENN.

KHura cogeput I'IOLI,pO6HbIe nowarosble MHCTPYKUMM NO NOCTPOEHUIKD Tpex
NPaKTUYECKNUX NPpMUMmepos: areHTHoOM mogenu FIOTpE6MTeanKOFO PblIHKA, CUCTEMHO-
AMHaMMHeCKOVI Mmogenn pacnpoctpaHeHuAa anunaemumn m AMCKDETHO-CO6bITMﬁHOVI
mogenu HebobLIOro 3aBOACKOro uexa.

KHWMra MoKeT MCno/ab30BaTbCA Kak MpakTuyeckoe nocobue no pabote ¢ Anylogic,
3HaKomsLLee Nosb3oBaTens ¢ 6a30BbiM GpYHKLMOHANOM NPOAYKTA.

06 asmope

Nnba Mpuropbes 3aHMMaET NOCT PYKOBOAUTENA OTAENa TEXHUYECKON JOKYMEHTAL MM B
KomnaHuu Anylogic. Unba Fpuropbes ABASETCA aBTOPOM CNPaBOYHOM AOKYMEHTALUN
no Anylogic, a Take aBTOpom nporpamm obyyeHus AnyLogic, npoBOAMMBIX MO BCEMY
Mupy. OH MMeeT onbIT PaboTbl KOHCY/ILTAHTOM NO CO34aHNI0 UMUTALMOHHbIX Moaenemn
ONA HECKONBbKMX KOMMEpPYECKMX opraHusaumin. Unba MNpuropbes pabotaet B KomnaHum
Anylogic ye ABaguaTb /€T M 3HAeT MpaKTUYeckn Bce 06 MMUTALUMOHHOM
mozennposaHumn n 06 Anylogic.
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UMuUtaumMoHHoe moaenmpoBaHue

ModenuposaHue ABNAETCA OAHMM M3 CMNOCOBOB peLIeHWs MpPaKTUYECKMX 3ajad.
3avacTylo pelleHne npobnembl HeNb3A HAUTM MNyTeM NPOBEAEHUA HaTYyPHbIX
3KCMEePUMEHTOB: CTPOUTb HOBblE OBBEKTLI, PAa3pyLIaTb UM BHOCUTL M3MEHEHUA B YiKe
MMeloLWYca MHOPACTPYKTYPY MOXKeT 6biTb C/AMLWKOM A40POro, OnacHo WAM MpPocTo
HEBO3MOXKHO. B TaKMX C/yyasx Mbl CTPOMM MoOdesib peasibHON CUCTEMbl, TO eCTb
onucbiBaeM ee Ha A3blKke MoAeAnpoBaHmMA. [aHHbI npouecc noapasymeBaeT nepexos,
Ha onpefesneHHbl ypoBeHb abCTpaKLMKM: OMyCKas HecylwecTBeHHble AeTanu, Mbl

YUMTbIBAEM TONbKO TO, YTO CYMTaeM BaxHbiM. CUCTeMa B peasibHOM mMupe Bceraa
CNOXHee cBoel moaenu.
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MopgenuposaHue

é Bce 3Ttanbl pa3paboTKM mMogenn — MPOeKuMa peanbHOro Mupa B MUp
mogaenei, Bblbop ypoBHA abCTpakumMm U BbIGOP A3blKa MOAENNPOBAHUA —
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MeHee CTaHAapPTU3MPOBaHbl, YeM NPOLECC MCNONb30BaHWUA Moaenei ana
peweHus 3agay. MogenmposaHue f0 cux nop 60bLue NCKYCCTBO, YEM HayKa.

Mocne cosgaHuAa moaenu — a MHOr4a M B npouecce paspaboTkM — Mbl HauMHaem
nccnenoBaTb CTPYKTYPY M MOHMMaTb NOBEAEHME CUCTEMBI, MPOBEPATb, KaK OHa BedeT
cebs npu onpegeneHHbiX YCNOBMAX, CPaBHMBATb pPas3/iMyHble CUEHapuu U
onTUMM3NPOBaTb ee. Koraa onTMmanbHoe pelleHue ByneT HalWLEHO, Mbl CMOMKEM
NPUMEHUTb ero B peasibHOM MUpe.

é B cywHOCTM, MogenupoBaHMe SABAAETCA MNOMCKOM pelleHUs 33a[aun B
3aLMLLEHHOM OT PUCKa MUpe moaeneli, B KOTOPOM Mbl MOXKeM owwnbaTtben,
OTMEeHATb OnepaLyMm, BO3BPALLATbCA B NPOLWIOE U HaUMHaTb BCe CHavyana.

Tunwsl mooeneli

ECTb MHOFO TMMOB MOAeNel, BKAOYAA MeHTaNbHble MOAEeNM, KOTOPbIMU BCE Mbl
NoNb3yeMca, YTOBbI NOHATb, KaK YCTPOEH MUP BOKPYT Hac: Apy3bs, CEMbSl, KONJIErn,
ropo, B KOTOPOM Mbl MBEM. Bce Halum pelleHuns - 4To ciedyeT cKasaTb CBOemy
pebeHKy, YTO CbecTb Ha 3aBTPaK, 3a KOTO ro/I0COBaTb M B KaKOWM PecTopaH CXo4uTb Ha
BbIXO/IHbIX, — OCHOBaHbl Ha MEHTaNbHbIX MOAENAX.

MOLWHbIM  MHCTPYMEHTOM MOZENIMPOBAHNA ABAAKOTCA KOMMbIOTEPbI, BeAb OHU
NpeaoCTaBAAOT NIETKO YNPaBAAEMbIA BUPTYaNbHbI MUP, B KOTOPOM Mbl MOXKEM
€034aTb MPAKTUYECKM BCe, 4YTO CnocobHbl npeacTaButb. KoHeYHo, cyuiecTByeT
MHOECTBO Pas/INYHbIX TUMOB KOMMbIOTEPHbLIX MOZENEN: OT 3NEKTPOHHbIX Tabauu,
NO3BOAKLNX MOAENNPOBATL PACXOAbI, A0 CAOMKHbIX UHCTPYMEHTOB MMUTALLMOHHOTO
MOAENMPOBAHMA, KOTOPble MNOMOrAlT MUCCAeA0BaTb AUHAMWUYECKME CUCTEMDI,
Hanpumep, NOTPEOUTENLCKUIA PbIHOK UK 30HY BOEBbIX AEACTBUIA.

CpasHeHue aHAAUMUYeCKo20 u UMUMAyYUOHHO20
MO0O0enIupo8aHUA

Ecnv Bbl crnpocuTe y COTPYAHMKOB OTAeNa CTPaTermyeckoro naaHMpOBaHUSA
rno6anbHO Koprnopauun (paBHO Kak W y COTPYAHMKOB OTAE/NI0B MPOrHO3MPOBaHMSA
NpoAaxK, NOTUCTUKU, MapKeTMHTa, YyNPaBAeHUs NPOEKTaMMU U T.4.), KaKOW MHCTPYMEHT
MOZE/NIMPOBaHUA OHW NPeAnoYUTaloT MCMOo/b30BaTh B CBoel paboTe, TO Cambim
nonyasapHbiM oTtBeTom b6yaer: «Excel». Y nporpammbl  Microsoft Excel ectb
Heocnopumble MPEeMMyLLEeCTBa: OHa LWMPOKO PacnpocTpaHeHa W KpaiHe npocTa B
MCNO/Ib30BaHUM.
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Bxoa Y=f(X) EEEiEE|  eemoa
Xy dopmynbl U CKPUNTHI - - Y1

suzse
X2 = Y>
... CashChart "33 —>

X Ys
Xa \Z

AHanuTtuyeckaa mogenb (tabnuua MS Excel)

CyTb TEXHO/NIOTMM MOZLE/IMPOBAHUA C UCMOIb30BAHNEM SNEKTPOHHBIX TabauL, KpanHe
NpocTa: Bbl BBOAMTE AAHHbIE MOAENMN B O4HU AYENKU N NONYYAETE BbIXOAHbIE AaHHble
B ApyrMx. BxoaHble W BbixogHble fAaHHble cBA3aHbl dopmynamu. Ons 3asaHuA
OOMNONIHUTENIbHOW JIOTUKW Bbl MOKeTe A06aBUTb B Tabauuy MaKpocbl. PassnyHble
HaZCTPOMKM NO3BONAIOT BaM BbINOHATb 3KCNEPUMEHTbI BapbUPOBAHUA NapaMeTpos,
onTumusaunm nnn MoHte-Kapno.

O/AHaKO CyLLeCcTBYeT MHOXECTBO 3aZau, A8 KOTOPbIX aHaMTUYecKoe (0OCHoBaHHOE Ha
dopmynax) pelieHne KpalHe CNOXHO HaWTM, a MHOrda OHO M BOBCe OTcyTCTBYeT. K
TaKMM 33Z@a4amM OTHOCATCA B TOM 4YMCAe U OUHAMUYEcKue cucmembl, KOTOPbIM
CBOMCTBEHHO:

e HennHelHoe noBefeHue
n n
° MamaTtb
e HeoueBnAgHble 3aBUCUMOCTU MeEXAY NepeMeHHbIMU
o [IpUYNHHO-CNEeACTBEHHbIE CBA3MU
e HeonpeaeneHHOCTb U 60/bLLOE KOIMYECTBO NapPameTPOB.

B 601bLWNHCTBE CNYy4aeB NPAKTUYECKM HEBO3MOMKHO HaWTU TouHble GopMy/bl U Tem
60/1ee NOCTPOUTb MEHTA/IbHYIO MOAE/b TaKOW CUCTEMBI.

7
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[aBaiTe paccMoTpuMm 3agady ONTUMM3ALMM aBTOMAPKA NIOTUCTUYECKOM KOMMAHWUM.
Ona ee peweHna HeobxoaMMO yyecTb TakuMe GAKTOPbl, KaK pacnucaHue Moesaok,
BPEMSA NOrPpy3KM M pasrpyskM ToBapa, OrPaHUYEHUA Ha BPEMS [OCTAaBKM W
BMECTUMOCTb TepMuHanoB. Mpu 3TOM [OCTYNHOCTb TPAHCMOPTHOrO CpeacTBa B
onpefeneHHOM MecTe B onpeaeneHHoe BpemMs 3aBUCUT OT LLeNOYKMN NPesLLecTBYOLLNX
cobbITMIA, a BbIBOP HOBOrO MyHKTa HasHayeHuA A8 CBOOOAHOW MalluHbl Tpebyet
aHa/nM3a CBA3AHHbLIX MeXay cobon Oyaywmx cobbiTMn. PewwnTb Takyto 3agadvy
cpeacteamu MS Excel npakTMYeCKN HEBO3MOXKHO.

é ®dopmynbl, XOpOWO ONUCbIBaKOWME CTaTUYECKME 3aBUCMMOCTU MeXKay
nepemMeHHbIMU, KaK NPaBuUIo, NJ1I0X0 NOAXOAAT ANIA CUCTEM C AUHAMUYECKUM
nosepeHuem. Mo3atomy AnA aHaNM3a AUHAMUYECKMX CUCTEM Mbl UCMOb3yeM
APYryto TEXHONOTUI0 — UMUTALUMOHHOE MOAEIMPOBAHMUE.

MmumauyuoHHaa modens Bceraa ABNAETCA 8bINOAHAEMOU MOOesbio: Bbl 3anycKkaeme
€e, U OHa CTPOUT O/A BaC TPAEKTOPUIO M3MEHEHWUW COCTOAHMA cucTembl. MOXKHO
CKa3aTb, YTO UMUTALMOHHAA MOAENb — 3TO Habop NPaBu, COrNAcHO KOTOPbIM cUCTEMA
nepexoauT U3 OAHOTO COCTOSHWA B Apyroe. lMpaBwna mMoryT 3a4aBaTbCA CambiMu
pasAuyHbiMKM  cnocobamu, Hanpumep, audodepeHuManbHbIMM - YPaBHEHUAMMU,
AVarpamMmamm COCTOAHWIA, AuMarpaMmmamMy MPOLLECCOoB, PAcNUCaHUAMMU. BbixoaHble
AaHHble MOAEN BCeraa MOXHO NPOaHaNM3NPoBaTh NPAMO NO XO4Y MOAENMPOBaHMA.

TpaeKTtopua
U3MEHEHUMN
CUCTEMbI

P 3anyctutb!

- [ETR - o
Bxoa, Bbixop,
I'IpaBVIna, 3ajawume
Xl N3MeHeHnA B COCTOAHUU e Y

CcUCTEMbI Bpemsa 1
Xz E I - i Y,
Xs | Ys
Xa == \‘ Yq

El o

| =] LEJ,-@: e

UmutaumoHHaa mogenb

MMWUTaUNOHHbIE MOoZenn pa3pa6aTb|Bar0Tc;| C nomouwbr cneunannmsnpoBaHHOro
nporpammHoOro obecneyeHusn, B KOTOPOM  UCNONb3YHOTCA pPa3/itdHble A3bIKKU
moaennpoBaHua. [nAa oBnageHWA HABbIKOM MOAENNPOBAHMA BaM I'IOTp66YETCF|
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o6yquV|e, OAHAKO 3aTpayvyeHHOe BpemMA N YyCUIUA OKYNATCA, KOrda Balla moaenb
npeanocrtasuTt BbICOKOKAQUYECTBEHHbIN aHa/IM3 C/IOXKHOM ,D,VIHaMMHeCKOVI CnCTeMbl.

MHorne  onbITHbIE no/sb3oBaTenmn MS Excel, BAagetoumne HaBblKaMK
NPOrpaMMMUPOBaHMA, NbITALOTCA MOAE/IMPOBATL ANHAMUYECKNE CUCTEMbI C MOMOLLbIO
3NEeKTPOHHbIX Tabnuu. B nonbiTkax yyecTb Bce 6osiblie M 6osblue AeTaneil, OHU
HensberKHO HAYMHAOT BOCMPOU3BOAUTL GYHKLMOHAN MMUTALMOHHbBIX MHCTPYMEHTOB
cpeacteamn B MS Excel. MonyumsBwmecs B pesynbTaTe moaenn paboTaloT oyeHb
MeaJ/IeHHO, B HMUX HEBO3MOMHO pa30obpaTbCA, M BCKOpPe BbIKMABIBAOTCA 3a
HeHaaob6HOCTbIO.

MpaKTUYecKn Bce nNepeynucseHHble Bbille OCOBEHHOCTU AUHAMUYECKUX CUCTEM
HEBO3MOKHO OTPAa3nUTb B aHANUTUYECKON moaenu. [laxke ecam obuiyto KoHOUTypaumio
CUCTeMbI yAaN0Ch onucaTb Gopmynamu, ee maseiliee USMeHeHNE MOXKET ceNaTh 3T
dopmynbl  HeBEpPHbIMWU, M ANA WX WCMPaBAEHMA Bam NOHAaZO6MTCA MNOMOLLb
Npo¢eccMoHanbHOro MaTemMaTHKa.

I'Ipeumyu.l,eCTBa UMUTAULNOHHOIoO moaennpoBaHua
MOHO BblAENUTb LLWECTb OCHOBHbIX MPEMMYLLLECTB UMUTALLMOHHOIO MOAENNPOBAHMNA:

1. MMUTaUUOHHbIE MOAenn NO3BONAKT aHANM3MPOBATb CUCTEMbI U HAXoAUTb
peweHnAa B Tex CAay4yadaX, Korga Takune meTodbl, KakK aHaauntn4deckue
BbIYMCNEHUS U IMHEHOE nporpaMmmmpoBaHMe He CnpaBaAaAoTCA C 3ap,aqe|‘/'|.

2. TMocne Toro, Kak Bbl onpeaennTecb ¢ yposHem abcTpakuuu, paspabartbiBaTbh
UMUTALMOHHYIO MoZesnb 6yaeT ropasgo npole, 4Yem aHaJUTUYECKYto,
MOCKO/IbKY MpOLEeCC Co34aHuA Moaenu 6yaer WHKpemeHTaNbHbIM U
MOZYNbHbIM.

3. CTpyKTypa MMUTaUMOHHOMN MOAEeNn ecTecTBeHHbIM o6pa3om oTobparkaer
CTPYKTYPY MOAENNPYEMOI CUCTEMDI.

4. NMUTaUMOHHas MOAENb NO3BO/AET BaM OTC/IEKMBATb BCE 0OEKTbI CUCTEMDI,
YYTeHHble B BblbpaHHOM YypoBHe abCTpaKuuu, [06aBAATb METPUKU U
NPOBOAMUTL CTaTUCTUYECKUIA aHaNN3.

5. OAHMM U3 IaBHbIX TPEUMYLLECTB UMUTALLMOHHOTO MOAE/IMPOBAHUA ABNAETCA
BO3MOHOCTb MPOUrPbIBAaTb MOLENb BO BPEMEHW UM aHMMUPOBATbL ee
nosegeHne. AHUMaumsa OyaeT HeOCNOPMMbIM  MPEUMYLLECTBOM  NpU
[EeMOHCTPaLUMM MOLENN U MOXKET OKasaTbCA Mosne3Hon Ana BepubuKauuu
MOAENN N HAXOXKAEHUA OLLINMOOK.

9
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6. MMMUTaUMOHHbIE MOAEAN HAMHOTO YbeauTenbHee 3NeKTPOHHbIX Tabauu,. Ecan
Bbl WMCMOJIb3yeTe MMUTALMOHHOE MOZAe/MpPOoBaHMe, TO MPU Mpe3eHTaLumm
npoeKkTa y Bac byaeT ABHOE MPEMMYLLECTBO Nepes TeMW, Y KOro Ha pyKax
TOJIbKO LMPLI U pelleHune, NoyYeHHOE U3 «4ePHOro ALLMKaY.

Obaacmu rnpumeHeHUA UMmumayuoHHO2O0 MOdEﬂupOBGHUFI

MMUTaLMOHHOE MOAENMPOBaHME 40Ka3as0o CBOK YCMEWHOCTb BO MHOMMX obs1acTax
npumeHeHus. MosABieHNe HOBbIX METOAOB MOAENNPOBAHUA U POCT BbIYUCUTENBHOM
MOLLHOCTU KOMMbIOTEPOB MO3BO/AET YTBEPXKAATb, YTO KO/NMYECTBO 3TUX obnacTeit
6yaeT TO/IbKO pacTu.

BbICOKMi1 ypOBEeHb
abcTpakuumn
(MeHbLue AeTaned, ® CoumanbHble ® JKOCUCTEMbI  ® JKOHOMMKA
MakpoypOBeHb, cucTeMbl
CTpaTernyeckui ® PbIHOK M KOHKYpeHLMA
ypoBeHb) ® YnpasneHue
© YnpasneHue npoeKktamu nepcoHanom
o Llenoykmn noctaBok  °© ynpasnetue
TPAHCMOPTHbLIM MAPKOM
CpeAaHuii ypoBeHb ® [lepeBO3KMK © Konn-ueHTpoi
abcTpakuum
(CPEAHAR AETaNbHOCTD, © busHec-npouecce! ® MynbTUMOAaNbHble
Me30ypOBeH, o Crnaay! TEPMUHaNbI
TaKTUYECKUI YPOBEHD) ® AsponopTbl  ® BonbHULbI
® X/ y3nbi © MpounsBOACTBO
Hu3Kuit ypoBeHb © BoeHHble aencTama o [1BmxKeHune TpaHcnopTa
35CTP3KU.VLVI ® [1BMKeHune newexonos
(bonbwe aetanen, o KomnbloTepHas
MMWKPOYPOBEHb, annapatypa ® CuCTeMbl KOHTPOAA
onepaTMBHbIN
yposeHb) Y

O6nactu npumeHeHna MMUTAULUOHHOIoO moaennpoBaHuUA

Ha pucyHKe Bblle Bbl MOXeTe BMAETb pacnpegeneHve obnacte NpUMeHeHUs
MMUTALMOHHOTO MOAE/NIMPOBaHNA COOTBETCTBEHHO MCMO/b3yemMbiM B  MOAENsax
YPOBHAM abCTpakumu.

B HMXHEe YacTu pUCyHKa pacrnonaratotca mogenn GM3nMyYeckoro ypoBHS, B KOTOPbIX
06bEKTbI PEaNbHOTO MMPa MOAEANPYIOTCA MAaKCUMasbHO NnogpobHo. Ha aTom yposHe
Mbl yyuTbiBaem ¢U3MYECKoe B3aMMOAENCTBME, PasMepbl, CKOPOCTM, PACCTOAHUA.
AHTUG/10KMPOBOYHAA CUCTEMA TOPMO30B aBTOMO6MAA, 3BaKyauma 60/E/bLMKOB CO
CTaflMOHa, ABUXKEHWE HA PeryiMpyeMom nepekpecTke, B3aMmogeincTBne congat Ha
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none 6oa — Bce 3TM Npumepbl TPeBYIOT HU3KOTO YPOBHA abCTpakuuMu npu UX
MOZe/IMPOBaHUM.

Mogenu, pacnosioxKeHHble B BepPXHel YacTu cxembl, 60s1ee abCTPaKTHbI U Yalle BCero
onepupyoT 0606LLLEHHBIMU NMOHATUAMM, TAKMMU KaK COBOKYMHOCTb NoTpebutenei unm
CTaTUCTMKA YPOBHA 3aHATOCTM, a He OTAenbHbiIMM obbekTamu. TaK Kak
B3aUMOLENCTBME MEXK Y OObEKTaMMU NPOUCXOAUT Ha BbICOKOM YPOBHE, TaK1e Moaenu
NMOMOraloT MOHATb B3aMMOCBA3M B cucTeme 6e3 HeobXo4MMOCTM MOAe/MpoBaTb
NPOMEKYTOYHbIE LarM, Hanpumep, W3y4uTb BAWUAHUE BIOKEHUN B pPeKNamy Ha
NPOAAXN NPOAYKTa KOMNAHWUN.

Opyrve mopenn uvMewT CcpegHuit ypoBeHb abcTpakuuu. Hanpumep, npu
MOZEe/IMPOBaHNN OTAEe/NeHUA CKOPOM MOMOLLM HeoBXOAMMO YUMUTbIBATb peasibHble
pasmepbl NOMeLLLEHNA, YTODObI Y3HATb, KaK 40IT0 NauueHT byaeT nati oT NpuemHown Ao
PEeHTreHOBCKOro KabuHeTa. [py 3TOM, NPeanosioXmB, UTO TMNOMeLLeHWe He
NepernosiHeHO, Mbl  MOMEM  WCKIOYUTb U3 PACCMOTPEHUs  pu3MyecKoe
B3aMMOAENCTBME MEXKAY N0AbMMU.

PaspabatbiBas mogenb busHec-npouecca uan paboTobl LLEeHTPa 06paboTKM 3BOHKOB, Mbl
MoZenMpyem nocneaoBaTeNbHOCTb U ANUTENbHOCTb ONepaL i, a He MecTo, B KOTOPOM
OHW NPOUCXOAAT. B MoZenu rpysonepeBo3oK Mbl y4UTbIBAEM CKOPOCTb FPY30BUKa UK
noesfa, HO B MOAENWN LLeMNOYKM MOCTaBOK Ha 60siee BbICOKOM YPOBHE Mbl MPOCTO
CYMTaem, 4YTo AOCTaBKa 3aKasa 3aHMMAET OT CEMU A0 AEeCATU OHEN.

é OT npaBUAbHOCTU BbI6Opa YPOBHA abCTpaKL MU 3aBUCUT YCMELLHOCTb NPOEKTa
mopgenupoBaHus. Mocne Toro, Kak Bbl PELUUTE, YTO BKIOUYATb B MOAE/b, A YTO
OCTaBUTb 3a npegenamu YypoBHA abcTpakuuu, Bbi6paTb MeToA4
MOAEeNUPOBaHUA ByAET yKe He TaK C0XKHO.

6 HopmanbHO U AaxKe 0XKUAaemo, 4YTo B npouecce pa3paboTku mogenn Bam
nopoi npupaeTcA nepecmaTpuBaTb Bbl6paHHbIA ypoBeHb abcTpakuuu. B
60NbLIMHCTBE C/ly4aeB Bbl HAauMHaeTe C BbICOKOrNO YPOBHA, a MNo3Xe
pobasnsere Heobxogumble aeTanu.

Tpu memooa umumayuoHHOeO MOdefIUpOBGHUFI

B coBpeMeHHOM WMMUTALMOHHOM MOAENMPOBAHUM MCMONL3YIOTCA TPU NOAX0Aa
(meTogonorum): ANCKPETHO-COBLITUIIHOE MOAENNPOBAHNE, aTeHTHOE MOAEIMPOBaHNE
M CUCTEeMHasA AUHaMMKa.

11
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BbICOKMIA ypoBeHb

abcTpakuumn
(meHbLwe geTanein,
MaKpOypPOBEHb,
cTpaTermyeckuii Gl o
YPOBEHb) e
CucremHas
. OMHaMMKa
o K
CpeAHuii ypoBeHb x\ .
abcTpakumm -i- A §
(cpeaHnan geTanbHOCTb, -
Me30ypoBeH, D% o\
TaKTUYECKUIA YPOBEHD) T e
JOunckpeTHo- a T
cobbITUitHOE X
Hu3kuit yposeHb M(c)r,lcnl?;te;g:gﬁ&e AreHTHOE
abcTpakuumn MoAennMpoBaHue
(bonblue aetanen,
MWKPOYPOBEHD,
onepaTUBHbIN
YPOBEHb)

MeToabl UMUTALUOHHOIO MOAENNPOBAHUA

B MMWUTaLMOHHOM MOZAENMPOBAHMM MNOJ MemodoM MNOHMMAETCA HeKad OCHOBa,
KOTOPYIO Mbl MCNO/Ib3yeM, YTOObI «MEepeBecTU» CUCTEMY U3 peasibHOro Mmpa B MUP
mozenen. Metog, npeanonaraet onpeseneHHbli A3biK, "NosoxKeHna u ycnosua" gns
pa3paboTkmM moaenn. Ha faHHbIM MOMEHT CyLLeCcTBYeT TP MeToAa:

e CucmemHas OUHAMUKA
e JluckpemHo-cobbimuliHoe modenuposaHue
e AzeHmHoe modenuposaHue

Kaxkabli MeTon NpUMEHsieTCcAs B HEKOTOPOM [AManasoHe YpoBHelr abcTpaKkuuu.
CuctemHan AMHamuKa npegnonaraeT oYeHb BbICOKUI ypoBeHb abCTpakumu M, Kak
NpPaBWIO, WCNONb3YeTCA AN CTPaTerMyeckoro MoZennpoBaHuaA.  [AWUCKpeTHo-
cobbITUIMHOE MOAeNNPOBaHME NOALEPKUBAET CPEAHUIN U HU3KUIA YPOBHM abCTpaKLmm.
MeKay HUMM HaxoAAaTCA areHTHble MOAENM, KOTopble MOryT b6biTb KaK O4eHb
AeTanu3npoBaHHbIMM, KOrga areHTbl NpeacTaBnstloT ¢usmMyeckre O6BLEKTbI, TaK M
npeaenbHO  abCTPaKTHbIMM, KOrga C  MOMOLLbIO  areHToB  MOAENMPYoTCs
KOHKYPUPYIOLLME KOMMNAHUWN UAW NPaBUTENLCTBA FOCYAAPCTB.

Mpeskae yem BbIBPaTb MeTO4 MOAENMPOBAHMA, CledyeT TlaTe/lbHO WUCC/ienoBaTb
MOAENUPYEMYIO CUCTEMY M LIEAN MOAENMPOBaHMA. Ha cXeme HUMKe MoKasaHo, 4To
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KOHKpEeTHas 3a4a4a, cToALan nepes paspaboTinkom, BO MHOTOM onpeaenaer noaxos
K MOZe/MPOBaHUI0 cynepmapkeTa. Pa3paboTumK MOMKET MNOCTPOWUTb Auarpammy
NpPoLEeCccoB, B KOTOPOWN Y4YacCTBYIOT MOKyNaTe/NM-3asdBKM M KacCMpbl-pecypcbl, Wau
areHTHY0 MOZe/b, B KOTOPOM Ha MOKynaTenen-areHToB BANSAET peksama U oblieHne
mexay coboi U C COTPYAHMKAMMU-areHTammn KOMMNaHWW, AN guarpammy MoTOKOB U
HaKonuTese, B KOTOPOM NPOAAXKM CBA3AHbI C PEKAMON, KAYECTBOM CEPBMCA, LLEHaMM
M NOANBbHOCTBIO K/IVEHTOB.

HaKkonutenu, NnOTOKw, 3anABKM, pecypcbl, ‘? AreHTbl, NOBEeAEHME,
06paTHb|e CBA3UN e onepauun e B3aMMOAENCTBUE o
Peknama Bbi6op o K
MNpubbiTE T ohuRres PeKnaN: T

JNoanbHoCTb k’ . Mokynatenu

°

LleHa “... Kaccupbl COTpyAHWKMN X

PaspaboTumnk
moaenu
A ¢

MHoraa otaenbHble 4acTM CMCTEMbI MPOLLE MOAE/NMPOBaTb C MOMOLLbIO METOAOB,
OT/IMYHbIX OT OCHOBHOrO. B TaKMX CUTyauMAX aydlle BCEro CTPOUTb MHOIOMOAXOAHbIe
Mmoaenu.
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AreHTHOe mogenupoBaHue

AzeHmHoe MO@E/'IUPOSGHUE - OTHOCUTE/IbHO HOBbIN meToa moaennposaHua. NoHavyany
OHO ABAANOCL MNpeunmylleCTBEHHO nNpeamMmeTom TeopeTUYeCKux AMCKYCCMI‘;I B
aKageMuyecknx Kpyrax, a HaumHaa ¢ 2000-x ropos pa3pa6OT‘4MKM MMUTAUNOHHbIX
N\o,a,eneﬁ CTa/In UCNONTIb30BATb €ro Ha NPaKkTUKe.

MNepexon K areHTHOMY MOAENANPOBAHUIO 6bl/1 BbI3BaAH:

o HKenaHvem rny6>Ke U3y4nTb CUCTEMBbI, KOTOpPble C/NOXHO OnucaTb
TPaANUNOHHBIMU METO4aMUN MOOE/TMPOBAHUA.

° Passutnem TEXHONOTUN areHTHoro moaennposaHunA (06'bEKTHO-
OpUeHTnpoBaHHOE MoaenIMpoBaHKUe, gnarpamMmmbl COCTOHHVIVI).

e  BbICTPOMY POCTY MOLLHOCTM NPOLECCOPOB M 06bemMa OnepaTUBHON MamATH
KOMMbOTEPOB. AreHTHble moaenn 6onee TpebosaTeNbHbl K pecypcam, Yem
MOZE/IU CUCTEMHOMN ANHAMMKN MU OUCKPETHO-COBLITUIHBIE MOAENM.

AreHTHOoe MoAenupoBaHuWe npegsaraet paspaboTumMKy mogenei anbTepHaTUBHbIN
B3rN15/, Ha NoBeAeHue CUCTEMDI.

é Bbl moXeTe He 3HaTb HU MOBEAEHMA CUCTEMbl B LLEe/IOM, HU ee [NaBHbIX
nepemMeHHbIX U 3aBUCUMOCTEN MeXAY HUMU, UIN He BUAETb YETKOM CXembl
NpPoOLLeccoB, HO NMPU 3TOM NOHUMaTb, KaK BeAyT ceba oTae/bHble 3/1eMEeHTbI
cuctembl. B Takom cnyyae Bbl MoOXKeTe HayaTb CO3g4aHUE MOAEeNU ¢
naeHTMdUKauMmM mopenupyemblXx O6bLEKTOB (areHTOB) M 3afdaHuA MX
nosepeHus. MHOraa Bam MoXKeT NOHaA06UTbcA 06beAMHUTD areHTOB B CeTb U
no3Bo/IMTb UM B3aMMOAENCTBOBATb APYr C Apyrom, AMbo e NomecTuTb
areHToB B cpeay, KOTOpas MMeeT CBOK CO6CTBEHHYIO AWHAMMKY. Takum
o6pasom, rnobanbHoe nosegeHue cucTeMbl GOPMUPYETCA M3 MHOIMX
BAECATKOB (TbICAY, MUIZIMOHOB) Napa/iieIbHO NPOTEKaloLMX NPOLLECCoB.

Ha AaHHbIA MOMEHT He CyLLecTByeT CTaHAAPTHOO A3blKa areHTHOro MOAE/IMPOBaHMA.
CTpyKTypa areHTHOM moZenn MoXKeT bbITb 3a4,aHa KaK rpaduyeckn, Tak U C MOMOLLbHO
cueHapues. MNoBeaeHMe areHTa MOKeT BbITb 3a4aHO Pas3NnYHbIMUK ciocobamu. Ecan y
areHTa ecTb COCTOSIHME, OT KOTOpPOro 3aBUCAT €ro AelCTBUA M peakuuu, To ero
nosegeHMe Nydlwe BCEro 3a4asBaTb C MOMOLBIO AMarpammbl COCTOAHMI. MHoraa
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nosefeHMe areHTa 3adaetca AeWCTBUMAMMW, BbIMOMHAEMbIMU MPU  HACTYNAEHUU
onpegeneHHbIX CObbITUN.

MHorga BHYTPEHHAA AMHAMMKa areHTa Jiyylle BCero 3a4aeTca C NOMOLLbIO ANCKPETHbIX
COBBITUIA UAN CUCTEMHON AMHAMMKU. TaK e U OUHAMUKA cpeapbl, B KOTOPOW XKUBYT
areHTbl, MOXKEeT MOAEANPOBATLCA C MOMOLLBIO TPAANUMOHHBIX MeTo4oA0rMiA. Mo 3ToM
NPUYMHE MHOTVME areHTHble MOZENN COBMeLaloT B cebe HECKONbKO MOoAXO[0B K
MOZEe/IMPOBaHMIO.

AreHTamyM MOryT 6bITb Camble pasHble OOBEeKTbl: TPAHCMNOPTHble CPeACTBa,
o0bopyaoBaHMe, MPOEKTbI, OPraHU3aLMm, 3eMe/ibHbIe YHACTKK, NI0AM U TaK ganee.

NoaK B pasHbIX ponsx: O60pyaoBaHMeE, TPAHCMOPT:
noKynaTtenu, COTPYAHMKM, NaLMUEHTbI, FPy30BMKH, MALLUHDI, KpaHbl,
AOKTOPa, KANEHTbI, CONAATHI, - CaMOIETbl, BaroHbl, CTaHKM, ...

HematepuanbHbie Bewm: OpraHusauuu:
NPOEKTbI, NPOAYKTbI, UHHOBALUU, NAEN, KOMNaHUK, NOANTUYECKUE NAPTUK, CTPAHDI, ...
WHBECTULMUMY, ...

ToBapuWwy yyeHble (AOLEHTbI C KaHAMAATaMM) 4O CUX MOP CMNOPAT, KAKUMU MUMEHHO
cBOMCTBaMM A0MXeH 061afaTb 06bEKT, YTOObI Ha3blBATbCA areHTOM: CNOCOBHOCTLIO
OelcTBOBaTb M pearnposaTb Ha AeUCTBUA 4PYIMX, OPUEHTUPOBATLCA B MPOCTPAHCTBE,
obyyaTbCs, B3aMmoAencTBoBaTb M 06w aTbca, 06nagatb «MHTeNNeKTom» U T.n. Ha
NPaKTUKe B areHTHbIX MOAENAX BaM MOTYT BCTPETUTLCA areHTbl /I6bIX TUMOB: OAHU
obLatoTca Apyr ¢ APYrom, a Apyrne Haxo4aTcs B MOJIHON U30/1ALMM; OLHM KUBYT B
NPOCTPaHCTBE, a Apyrve — HeT; oaHu obyyatoTca M npucnocabausatoTca, a apyrue
HWKOr4a He MEHSIOT CBOEro NoBeAeHUs.

MpuBeaem HeCKo/IbKO NoJie3Hbix pakToB 06 areHTax, YToObl MHOroobpasue Teopuit He
BBOAM/IO BaC B 3ab/yKAeHMe:

®  AreHTbl He AABNAIOTCA KAETOYHbIMM aBTOMATaMM 1 He 0bA3aTeIbHO 0bUuTatoT
B JMCKPETHOM NPOCTPaHCTBE (Kak B urpe «Xu3Hb»). Bo MHOMMX areHTHbIX
MoZeNAX NPOCTPAHCTBO BoobLLe OTCcyTcTBYeT. Korga nMpoCTpaHCTBO BCe Ke
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HEO6XOLI,VIMO, OHO 4Yalle BCero ABNAeTcA HenpepbiBHbIM (3TO MOMKET BbITb
KapTa munpa nam nnaH 3p,aHVIﬂ).

e AreHTbl — He 06A3aTeNbHO NOAN. ATEHTOM MOMKET BbITb BCE, YTO YrogHO:
TPaHCNoOpTHOE CPeacTBo, 06opyA0BaHME, MPOEKT, OPraHU3aUMa UaK Aaxe
naes.

e AreHToMm MOXeT O6biTb O06BEKT, KaxywmiicA abcoNoTHO NacCUBHbIM.
Hanpumep, B mogenn HedpTenpoBoAa Bbl MOXeTe NPeAcTaBUTb CEermeHT
Tpybbl KaK areHTa, 3a4as 413 Hero rpaduKu TexobCny>KUBaHUA, BEPOATHOCTU
NPOUCXOXKAEHMA aBapuii, IOTUKY NPOBEAEHUA PEMOHTHbIX PaboT, 3aTpaThl U

T.4.

o AreHTOB B MoAenn Mmoxet 6bITb KaK MHOro, Tak U mano. anI 3TOM areHTbl
MOryT 6bITb KaK OAHOro T1na, Tak U pa3HbIX.

e CywecTBylOT areHTHble MOAeNN, B KOTOpbIX areHTbl Boobuwe He
B3aMMOAENCTBYIOT ApPYr C APYrom. Hanpumep, B moaensx notpebaeHus
aNKorons, pPasBUTUA  OXMUPEHWA  WAM  XPOHMYECKMX  3abosneBaHui
MHOMBUAYANbHAA AMHAMWKa areHTa 3aBMCUT TO/IbKO OT €ro JIMYHbIX
NnapameTpPOoB U1, B HEKOTOPbIX CyYasX, OT Cpeabl.
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Moaenb noTpebuTenbcKoro pbiHKa

[aBaliTe MOCTPOMM areHTHYO MOZe/fib, KOTOPaA MOMOMET HaM M3y4uTb npouecc
BbIBOAA HOBOMO NPOAYKTA Ha PbIHOK.

e Mbl pPacCMOTPUM OTHOCUTENIbHO HebOoNbLWOM NOTPEOBUTENbCKUIA  PbIHOK
yncneHHoctblo B 5000 yenosek. C TOYKM 3peHMA peanusauuu moaenu
Karkapbli noTpebuTenb byaeT ABAATLCA areHTOM.

° MOCKOMIbKY Mbl paccmaTpmMBaem MpoLEecC BblBOAA HA PbIHOK HOBOrO
NpPoAYyKTa, TO U3HAYa/IbHO HUKTO 3TUM NPOAYKTOM He NOo/ib3yeTCA.

° Jltogm HayHYT NOKyNaTb NPOAYKT NOA, BANAHUEM peKAambl.

e [locne 3TOro HayasbHOro 3Tana Kyaa 6osiee cubHOE BAUAHWE HA MPOAAXKM
byaeT OKasbiBaTb OOLWEHMe nwgeln Apyr C APYroM, pekoMeHZauun wu
NONIOXKUTENbHbIE OT3bIBbI NOTPEbUTENEN NPOAYKTa, Noby:Kaatowme Apyrux
Ha ero npuobpeTeHue.

da3a 1. CozgaHMe nonynsauum areHToB

HauyHeMm ¢ co3gaHua NPocToi Moaenu, KoTopas NPoAEMOHCTPUPYET BANAHWUE PEKNAaMbl
Ha Haya/ibHble NPOAAXKM NPOAYKTA.

Mllogn B Hawei Mmogenu noHadany He 6yayT MNOAb30BaTbCA MNPOAYKTOM, HO
NOTeHUMaNbHO MOTYT ObiTb B HEM 3aMHTepecoBaHbl. [A Hayana Mbl CO343AUM
NonynAuMIO areHToB, a MOTOM 3a4afAMM TO, KaK noauM npuobpertaloT Tosap nog
B/NAIHUEM PEKIaMbI.
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YnpaxKHeHWs M3 3TON KHMUIM MOXHO co3faTtb B Bepcum Anylogic, cosgaHHON ans
camocTonaTenbHoro obyyeHus — AnyLogic Personal Learning Edition (PLE).

Ckauaitte Anylogic Personal Learning Edition c caita www.anylogic.com, 3atem
yctaHoBuTe Anylogic PLE. 3Ta Bepcua ycTaHaBauBaeTcs 6e3 aKTMBauuM U roToBa K

paboTe cpa3y Noc/ae yCTaHOBKM.
3anyctute Anylogic. OTkpoeTca HayaabHaa cmpaHuya.

HavanbHaa cmpaHuya npeanaraet o63op nporpammbl AnyLogic n ee dyHKUMOHaNa, a
TaK¥Ke N03BONAET OTKPbLIBATH Pa3/iMyHbIe NPUMEpPbI Moaenei.

eca Bua Pucosanme Mogens Wncrpymentsi  Cnpaska

e —|

« 4 anylogic’

C uero nauars? Urowosoro  BosmoxatocTn Mpumeps: mogeneit Ocrassre ceoit
sAnylogic  Anylogic Professional omsbiB/Bonpoc

C yero Hayatb ...
YuebHsie nocobus TpenuHrn
x : 2 Kenewsap
k, Cozpatb Mogenb 2 Kenewgape
& Krurn

="y OTKpbITb NpuMepbI [ Anylogic 32 1pu ara

AnyLogic Cloud

@ cloud.anylogic.com
@ 06 AnyLogic Cloud
@ Anylogic Cloud API

Coobutectso AnylLogic

o
BeGurapsi
o i $ Stack Overflow
How-To Videos

Cawt AnyLogic
A anylogic.ru

HayanbHas cTrpaHuua

1. 3aKpoiiTe HauanbHyto CTpaHMLy U cO34aiTe HOBYIO MoAenb. aa aToro BbibepuTe
®aiin > Cozgatb > Mopgenb 13 rnasgHoro meHto Anylogic. OTKpoeTtca ananorosoe

OKHO HoBas mogens.


http://www.anylogic.com/
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L™ Hoeas mogens O >

Hoeaa mogens

CosgaHne HOBOW MOgENN

A mogenm: | Market |

MecTononoxenne: | C\Models BriGpate...

lava naket: | market |

EAWHNLE! MOAENEHTMD BPEMEHK: | AHW W
Byaer cozgaHa cnesyroan Mogens:

ChModels\Market'\Market.alp

[otoeo CTraeHa

2. B none Umsa mopenu seeauTe Mma HoBon moaenu: Market.

3. B none MecTtononoxxeHue Bbibepute KaTanor, B KOTOPOM Bbl XOTUTE COXPaHWUTb
dannbl mogenmu.

4. llenkHuTe no KHonKe FoToeo.
BbyaeT co3gaHa HoBaa MoAeNb.

Camoe Bpems 6erno 13y4ymTb NoNb30BaTENbCKUIA MHTepdelic AnyLogic.
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Gaiin Mpasxa Bug Pucosamue Mogens Mncrpyuerms: Crpasca
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lNaHenb Ceolicmea

e [paguueckuli peOaKkmop No3BoAAET pefaKTUPOBaTb AMarpammy areHTa. Bobl

MoOXKeTe f06aBNATb 3/1IeMEHTbI Ha AMarpammy, NepeTackueasn ux us Manutpsoi
Ha XO/ICT peaakTopa. CMHAA NPAMOYro/ibHas paMKa orpaHM4YMBaeT Ty 061acTb
XO/ICTa, KoTopas byAeT oTobpakaTbca B OKHE MOAENM NPU ee 3amnycKe.

MaHenb MpoekTbl 0TOBPaXKaeT cogepRnmoe moaeneit AnylLogic, oTKpbITbIX B
paboyem MPOCTPaAHCTBE B TEKYLMIN MOMEHT. DNEeMEHTbl KaxKAoih moaenu
0oTO6parKaloTCA B BUAE MEPAPXMUYECKOTO AepeBa, 411 obaeryeHmA Haguraumm.

MaHenbo TManutpa coaep:UT Bce rpaduyeckme asnemeHTbl Anylogic,
CrpynnupoBaHHble B OTAeNAbHble NanuTpbl. YTobbl A06aBUTL TOT MAN MHOM
9/1eMeHT B MOoAeNb, NepeTaliuTe COOTBETCTBYIOWNIA 31eMEHT U3 ManuTpbl B
rpaduyeckuii pegakTop.

MaHenb CeoiicTBa NO3BO/MAET BaM MPOCMaTPUBaTb U U3MEHATb CBOMCTBA
BblAE/IEHHbIX B TEKYLLMIA MOMEHT 3/1eMEHTOB MOAENN.

YTo6bl OTKPbLITb MAW  3aKpbITb MNaHenb, BblbepuTe B MeHO Bupg,
COOTBETCTBYIOLLMI MYHKT C UMEHEM NaHenu.
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e  YT06bl U3BMEHUTb Pasmep naHenu, nepeTawmuTe MbllbIo ee rpaHnLLy.

e  Bbl Bcerga MorKeTe BOCN0/1b30BaThCA onuueli BocctaHoBUTbL pacnosioXkeHue
naHesen B MeHt0 MIHCTpyMeHTbI, YTOObl BEPHYTH PAcMo/IOKeHWe NaHenei no
YMOAYaHUIO.

5. [asaitte oTKpoem naHenb MpoekTbl, YTOObI M3YUNTL CTPYKTYPY HOBOM MoAenw.
MaHenu Manutpa 1 MpoekTbl HAXOAATCA B IEBOW YacT paboyero NPOCTPAHCTBA,
M Bbl MOXKeTe NnepekNtounTbea ¢ naHenun Manutpa Ha naHenb MpoekTbl, WeNAKHYB
NnOo 3aro/I0BKY NaHenu.

Manutpa | = 0 || & Main 2 |

| % Mpoextsi 52 | [
| v [A] Market
, € Main
€3 Simulation: Main
&5 Kondurypauyus sanycka: Main
[ Baza ganHbix

Hasuz2auyua no anemeHmam modoesnu 8 naHenu llpoekmeol

e [laHenb [MpoekTbl NpeaoCTaBAfeT MPoOCTOM WM BbICTPbIA  A0CTYyN K
COAEPKMMOMY MoJaesniel, OTKPbITbiX B paboyem npocTpaHcTee Anylogic.
Anylogic oTobpakaeT CTPYKTYpy KaxKAol MoLenu B BUAE MEepapXU4ecKoro
Aepesa.

| % Mpoexrsi 52 | [& Manwrpa o ] ||
| v [A] Market
v € Main
v @ MpesenTauus
exd scale
7 level

, & Ceasu arenTa
&3 Simulation: Main
&5 Kondurypauws sanycka: Main
[l Basa gaHHeix

e [0 yMONYAHUIO B KaXKA0M MOAENN CO3AAETCA OAMH TUM areHTa — o Main - u

OAMH 3KCNEePUMEHT [X) Simulation, xpaHAWMA HACTPOMKKM 3anycKa 3TOM
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moaenu. & KoHdurypauusa 3anycka no3BonseT HacTpamsaTb BXOAHbIE U
BbIXOAHble MapamMeTpbl MOAenn nepes ee 3arpyskoi B obnako Anylogic
Cloud.

e [IBOWMHOM LWLENYOK MO TUMY areHTa WAM SKCMEePUMEHTY OTKPbIBAeT ero
Avarpammy B rpadpuyeckom pegaktope.

e TakXKe y KaXAoN mofenu ectb CBOA BCTPOEHHas G basa paHHbIX. ba3a
JaHHbIX W3HAYaNbHO MycTa, HO MNpPW HeoBXoAMMOCTM Bbl MOXKeTe
MMNOPTUPOBATb B HEe AaHHble U3 BHewHeW 6asbl gaHHbIX (Hanpumep, MS
Excel), a Takke cobpatb WHOOPMAUMIO O BbLINOJAHEHUM MOLENUN B
cneumanbHble KypHanbl (418 3TOro Hy)XHO Bbl6paTb B CBOKMCTBax 6asbl
OaHHbIX onuuio 3anucbiBaTb B XXYpHaa WMHPOPMAaLMIO O BbIMOJIHEHUMN
mozenn).

e Llenyok no 3snemeHTy Moaenu B AepeBe BblAeNseT 3TOT 31eMeHT U
MOKa3sblBaeT ero B LEeHTpe rpaduyeckoro pefaktopa. Eciv Bbl He moxeTe
HaWTM KaKoW-1Mbo anemeHT Ha rpaduueckoi amarpamme, BOCNOJIb3ynTeCh
TaKMm cnocobom HaxoXKAeHNA dNemMeHTa.

Y1066l A06aBUTL B Hawy mMoaenb noTpebutenel, Ham HY)KHO €034aTb HOBbIA TUN
areHTa (notpebutenb) 1 3aTem co3aaTtb NOMNYAALMIO areHToB, KoTopasa byaeT cocToATb
M3 3a4aHHOrO0 KOAMYEeCTBa areHTOB 3TOro Tuna. Bbl mMoXeTe BbIMOAHUTL 06a 3TUX
AEeNCTBUA C MOMOLLbIO yA0BHOro macTepa co3gaHuA areHTos.

6. Mbl cobrpaemca [06aBUTb HOBbLIN 3/EMEHT B Haly MOAE/b, NO3TOMY AaBaiTe

neperaem B naHenb ManuTtpa L%, WenkHyB No 3aros0BKy 3TOW NaHeu.

93 Mpoektor &2 | iy Manutpa 7 m
v [A] Market
€ Main
€3 Simulation: Main
& Kondurypauyus sanycka: Main
[J Basa ganHbix

7. Otkpoiite nanuTpy AreHT. YTOBbI OTKPbITL APYryl0 NanMTPy, Nnepenaute B naHesb
Manutpa 1 HaBeaMUTE KYPCOP MbILLIM HA BEPTUKA/IbHYIO NaHe b HaBUraumu.

8. OTKpoeTcsA CMMCOK BCeX NasuTp, U Bbl CMOXETe BblGpaTb HYXKHYIO Bam NanuTpy.

LLlenkHuUTe B cNUCKe No nanutpe AreHt ﬂ
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s Mpoexrel | % Manutpa 52 = B8

| EmBanoTexa MogenMpoOBaHMA NPOLUSCCOE o

D) &9 Twn arexta "
& Twn pecypea

w PasmeTa NpoCTpaHoTE:

Ca Myms = A8
' Mpoexter | [i{ Manutpa &3 =

L

\'?_-3\ ToueuHslA y3en

H MpAMoyronsHslA yaen | | EvBanoTexa MogenMpoOBaHMA NPOUSCCoOB G4

}\U_I]]

4, Muoroyronsssid ysen 1Y) EufnunoTexa MOgRIMPOBAHMA NPOLECCOS

TTDaKTo
%D P P N EvBaMoTEKa NpOMIS0gCTESHHLIX CHCTEM
Oon —Teanax

MewexogHan GuEAMoTEXS

NPT

+ BAoKK

| @\| 2"

il #enessogoposran Gubanorexa
=) EvfnnoTexa A0POMHOTO ASMMEHNA
# EwBamoTexa MOAENMDOBAHMA NOTOKOE

';EE CwvcTesHan ,EI,I"IH

&9 Arenr

3anoMHMB 3HAUYKM NANUTP, Bbl CMOKETE OTKPbIBATb NaANTPbI NIPOCTbIM LLETYKOM MbILLM
MO HYYKHOMY 3HAUKY.

B rpadmueckom pepakTope Hawen moaenun cenyac otobparkaerca nycraa guarpamma
areHTa Main.

9. NeperawwmTte anemeHT AreHT @ s nanutpbl AreHT Ha Auarpammy Main.
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s Mpoexter | B Manwrpa E:@}

@l Main S@}

‘ Arent

- |

1

Cobeitme
AvHamuueckoe coboimue
MNepemennan

Konnexuwma

DyHKUMA

AeBE>E

POPTOERQ

Tabnwunan yHKumMa

K

| Smnupuueckoe pacnpegenesve

‘»O MyAgent

10. OTKpoeTcsa macTep co3gaHus areHToe HoBbll areHT. Mbl XOTMM c034aTb 60bLIoe

KOJIMYECTBO areHTOB OAHOro TWMa, MO3TOMY Ha
BblbepuTe onuuio Monynsaums areHToB.

nepBoi CTpaHULe MmacTepa

Co3gaHue areqTa

LWar 1. BuiGepuTe, uto Bul xoTHTe coz2aaTh

3 . ;
L > \ ,/

Monynauusa areHToB EAWHCTEEHHBINA areHT
ﬂ CO343H NOoNYNALWH areHToB:
HECKONBKD aréHToE CgHOro TMNa

GyAyT #WTb B O4HOH Cpege.

A cosgaro ogHoro arenTa.

Mpumepsr: Mpumepsr:

= [lrogu = MocTaswmk, ancTpubetoTop
= MoTpebutenn = 3gaHue

= MaumeHTsl = 3aBog,

= [py30BMKKM = Crnag

* MNpoekTel KM TOEApEI " AgTo3anpaeka
® BonkHULE
= OBopyaoeaHne

= lopoa

Mpocro cozaaTh TMN areHTa

A cosgaro Toneko TMN areHTa, u He Bygy

celiyac qoBaenaTe B MOgENE arEHTOR

AaHHOTo TUMa.

Mpumepsr:

= Tun arenta: Mauywent, Motpeturens,
Jokyment, Jerane, Tpanzakuyna

= Tun pecypca: Bpau, PaBouni,
ABTONOrpyIyMK

= Tun noesaa waw earcHa
= Tun newexoga

= CTpyKTypHaA 4acTe MOAENM,
HaNpUMep, NoANpoUecc

< Hasag

Danee > loToBD

Otmena
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11. Ha cTpaHuue macTtepa LWar 2. CozgaHve HOBOro Tvna areHTa, B nose Mims Hosoro
TMna, BBeaute Consumer, To ecTb noTpebutenb. CoaepkaHue nona WMma
nonyssLmMmM aBTOMATUYECKM U3MEHUTCA Ha noaxoadallee consumers.

Co3aaHue areHTa O

War 2. Cozaanne HOBOro THNA areHTa

Mma Hoeore Tuna: | Consumer |
N

b 11 3\
Wra nomynaumm: | consumers| v |

(®) Cosgate HOBBIA TMN arenTa "c HynA"

() Mcnonesosate Tabnnuy Basel gaHHbIX
Al xouy CUMTATE 3HAYEHNA NAPAMETPOE areHToE W3 Ba3bl JaHHbIX

] AreHT ByaeT MCNONB30BATLCA B AMArPaMMaX NPOLECCOE

£

< Hazag lanee = loToeo OTmena

12. LLenkHuTe no KHonke fanee.
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13. Ha ctpaHuue mactepa War 3. AHMMmauma areHTa Bbibepute GpUrypy aHMmauun
areHTa. MOCKO/IbKY Mbl CO343eM NPOCTYD MOAENb C ABYMEPHON aHUMauumen,
BblbepuTte onuuto 2D u 3aTem BblbepuTe nepsyto o¢urypy (Yenosek) u3
pacnonoXKeHHOro HUXe cnucka. LLenkHute no kKHonke Janee.

Al

War 3. AHUMauKnA areHTa

BhifepuTe aHMMALMID areHTa: (3D @20 (O Her

* OCHOBHBEIE [l
§ UYenosex
Megcectpa
¢ Bpau
© Naumest
Kapra CLUA

lpyzoBuMK

pysoBwk 2
= Dypa

Morpys«mx

# FKopafins
Aswanannep
McTpeturens

+ Wctpeburens 2

& Mena

< Hasag Janee » Otmena

14. Ha cnegytowwei cTpaHuue macTepa MOXHO 3aZaTb napameTpbl areHTa (06bl4HO
npeactasasoLme coboit ero ctaTuyecKmne XapakTepUcTUKK).

Mbl gobasum napametp AdEffectiveness (3ddeKTUBHOCTb peknamsbl), YTobbl 3a4aTb
NPOUEHTHYIO L0110 NOTEHUMANbHBIX NOTPebUTENEN, KOTOPbIEe 3aXOTAT KYMUTb NPOAYKT
B TEYEHMWE [HSA BCNeACTBME BO3AENCTBUA PEKNAMBI.



LWar 4. MapameTpbl areHTa
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BblﬁEpMTE NapgameTPbl, KOTCPbIE BEbl XOTUTE ,ﬂ,DﬂEEMTb B TMA aredTa Consumer:

MapameTpbl
AdEffectiveness
< aoBaBEUTE N>

Mapamerp:

Tun:

@ Mcnone3ceaTe CTOXACTHYECKOE BblpaxeHNE

| AdEffectiveness

double

| 001

15. B cekummn cneea Bbl yBuaute Tabnuuy Mapametpsbi. LllenkHute no cTpoke
<A06aBUTb...>, 4TObbl CO34aTb HOBbIN NapameTp.

16. Cnpasa, B nose Mapamerp, U3meHUTE 3a4aHHOE MO YMONYAHUIO MMA NapameTpa
Ha AdEffectiveness. Bbibepute B nosne Tun onuuto double (napametp 6yger
NPVMHUMATb BeLLEeCTBEHHble 3HayYeHWsa). DTOT napameTp 3adaeT 3¢PeKTUBHOCTb
peKknambl. Mbl npeanonaraem, 4To 3a AeHb K peLleHmnto 0 NpruobpeTeHnn NpoayKTa
npuxoauT B cpeaHem 1% noTeHuManbHbIX NOTPebUTeNei, NoSTOMy Mbl 3343aem

(0) Cnegoeats 3MnnpuYECcKomMy PAcpesenseHiio

I'Ipou,emHoe PACOREJENEHWE NC NOMY ALK

27

Hauane nrrep...

Koney nHtepea.. Yvcno nabarog,.

< Hazag

0.01 8 KauecTBe 3HaYeHWA AaHHOrO Napamerpa.

17. WenkHute no KHorke Janee.

Janee = [oToeo

OTreHa
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18. Ha cnepytoweit ctpaHuue mactepa, Pasmep nonynsumm, B nose Cospatb
nonynAumIo C ... areHTamu BBeauTe 3Ha4YeHne 5000, uTobbl co3gaTb 5000 areHToB
™na Consumer. Kaabli areHT, KMBYLLMA B CO34aBAeMOM HamMu MONyaaumu,
byaeT moaenMpoBaTh OTAE/bHOIO areHTa-noTpebuTens.

EM Cozganme arenta O *

War 5. Pazmep nonynauuu

5000 AreHTamMK

3T HEYENEHOE KONWYECTED 3rEHTOB B NonynALKMK,

Brl cmozeTe AWMHAMHYECKN ,ﬂ,DﬁEEJ‘IRTb HOEBBIX areEHTCOE B NOMYAAUNHY BC EQEMA BbINCAHEHWA MOJENN.

() A xouy A0BAEMTE areHTOE NOIKE, BO BPEMA BELINOAHEHUA MOAENN, 3 NOKa DCTAETE NONYNALMKD MYCTON,

< Hazag fanee > lotoBo OTtmena

19. WenkHuTe no KHomnKe Janee.
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20. Ha ctpaHnue mactepa KoHdurypaumsa cozpgaBaemMoil cpeabl OCTaBbTe
BblIOPaHHbIA NO YMONYAHWUIO TMUN NPOCTPaHcTBa cpeapl (HenpepbiBHOe) U
3HayeHus ero pasmepHocteit Lupuua v Bbicota (500). Torga npu 3anycke
moaenn Anylogic oTOH6pasuT areHToB BHYTPU MPAMOYro/JIbHOrO NPOCTPAHCTBA
pasmepom 500x500 nukcenei.

21. BbibepuTte onuuio NMpuMeHUTb cayualiHoe pacnono)XeHue, YTo6bl PacnoNoKuUTL
areHToB B 3aaHHOM HaMM BbllLe MPOCTPAHCTBE CAyYaiiHbIM 06pasom.

A

LWar 6. Kondurypauuna cozpagaemon cpeabl

ArenTel BygyT *WTe B aredTe Tvna Main,
Huce Bel BMgMTE HACTpORKKW cpegbl.

Bbl BCErga MOMETE M3MEHWTE MX B CBORCTBAX TWNa aredTa Main (cm. pasgen MNpocTpancTeo U ceTs).

Twun npocTpancTea: (8 HenpepeigHoe ®]yle (O OuckperHoe

Pazmep: |SDD | ® |SDD |

MpUMEHNTE CAy4aiHoE pacNoNoXEHNE

CETH: Het cetw/3aaaeTcA Nonb30BaTeEneEm

< Haszag Janee = [oToeo CtreHa

22. WenKHuTe no KHonke lotoso.

-

L)
23. [JaBaiTe oTKpoem naHenb MpoekTbl s M NOCMOTPUM, KakMe MMEHHO HOBble
a/IemMeHTbl BblNK COo3aaHbl MacTepom. PasBepHuUTe BETBU AepeBa Hallein mogenu,
YTOBbI NMOCMOTPETH Ha UX COAEPKUMOE.
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s Mpoexrer &2 | [ Nanwrpa
4 Market*

a €9 Consumer
» B lMpesenTauwa
4 T Mapamerpei
(3 AdEffectiveness
. 5 CBA3M areHTa
4 &9 Main
a 5 Arentel

+ T MpesenTauwa
.
: &* CBA3m areHTa

= O || Main 3

€9 consumers [..] i

B Halwelt moaenu Tenepb ABa TMNa areHTos: Mainw Consumer.

e Tun areHTa Consumer coaepKUT GUrypy aHMMaumu areHTa (person B BeTke

Mpe3eHTauusna) u napametp AdEffectiveness.

° Tvn arenta Main coAepXunT nonynAauuio areHToB, KOTOpPaA Ha3bliBaeTCA

consumers (Habop n3 5000 areHToB TMNA Consumer).

CBOWCTBA 3TOro 3/1emMeHTa B naHenu CBolcTBa (3Ta naHeNb Haxo4guTcA B npaBoH

yacTu oKHa Anylogic).

Bbl MOXKeTe M3MEHUTb HaCTPOMKKM cpedbl 0BMTaHMA NONYAALUUN areHTOB CONSUMELS B

Cpeda obumaHua azeHMos

TUNMYHaA apxuUTeKTypa areHTHon mogenu B Anylogic - areHT Main, Ha Anarpamme
KOTOPOro 334aHbl MOMNYALMM areHToB APYrux TMNoB. B aTom cnyyae areHT Mainvrpaet
ponb cpedel obumaHuAa Ana Apyrux areHToB. Cpefa 3agaeT TMN NPOCTPAHCTBA, B
KOTOPOM KMBYT areHTbl, PacnosIo}KeHWe areHTOB B NMPOCTPAHCTBE UM CETb KOHTAKTOB
areHToB, KOTOPAsA MOKET UCMO/1b30BATLCA NPU UX 06LLEHUN APYT C APYTOM.

24. B naHenu MpoekTbl, WeNKHWUTE NO 3nemeHTy Main. Tem cambim, Bbl OTKpoeTte

CeKLMM CBONCTB areHTa Main MpocTpaHCTBO U CeTb.



lMaHenwb Ceolicmsa

e [laHenb CeoiicTBa ABAAETCA
KOHTEKCTHO-3aBUCUMOW "
oTobpaxaet CBOICTBA
BblA€/IEHHOIO B AaHHbIA

MOMEHT 3/1EMEHTA.

e YT106bI M3MEHUTb KaKkoe-nnbo
CBOICTBO 3/1eMeHTa, CHavana
BblAE/INTE 3/IEMEHT LLE/YKOM
B rpaduyeckom pegaktope
uav B naHenu [llpoekTbl U
3aTeM nepenanTe B NaHesb

CBoWicTBa.

e [laHenb CsoWcTBa MOXKeT
copepKaTb CeKkuuu. Ytobbl
PacKpbITb unm CBEPHYTb

CeKkuuko, uwenkHnTte no ee
3aron0BKy.

e MmMA M TMN BblaENEHHOTO
anemMeHTa oOTobpakatoTca B

wanke naHenu.
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[C] Ceoiictea &2 4 ~ = O

& Main - Tun arenta

ET—

b [eicTBna arenta
} AreHT B AMarpamme npoLecca
~ Pasmepnbi n gEnxeHne
HauaneHas ckopocTe: =, 1@
rlDEDFIE‘-IMEETb 2HWUMALNHD COMN3acHD HaNpaeneHND ABMKEHNA

[[] Takke HaknoHATE n BEpTUKANEHO

* lMpocipancreo u cets

Bb\éEpMTE nonynAaunKn areHToe, KoTopble Bbl XOTHTE NOMECTUTE B a

ﬂ CONSUMErs

Tun npocTpaHcTea: (® Henpepeieroe () nckpertoe (0T

PasmepHocTs npocTpancTea:

Lnpuna: s5ee
BeicoTa: 588
Z-BeicoTa: a

Tun pacnonoxerna: Cnyuaiinoe v| Npun

Tun cetn: 3a343eTCA NONL30BATENEM v
[]BrinoanaTs warw
b Java gna skcnepros
b Cneunduueckme
b Onucanme
W
< >

25. Bolgenvute GUrypy aHumaumu nonyasumMu areHToB ' PacnosioKeHHY0 Ha

anarpamme Main, OTKpoiTe cekumio ee cBoicTB Cneuunduueckne u Bbibepute

onuuto PucoBaTtb areHTa co cABUTOM OT AaHHOI7I TOUKMW.
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&) Main &3 = O ||[@ caoiicrea 2 * v = B8
~ cnnsumers_presentatinn = anSEHTaU.Hﬂ dareéHTa
o
6 consumers [..] E\ Hran: | consumers_presentation | [ Wcknroumte

OToBpaxasTod Ha BEPXHEM areHTe
Bugnmocte: =, (@ ga

b Mecrononoxenwe u pasmep

* Cneundnueckmne
OToBpakaTh & @B2Dwe30 O Tonekoe2D (O Tonske s 3D

@,ﬂeﬁﬁﬁne no LWenYKy:

PucoBaTe areHTa co ¢AEMroM OT SaHHOH TOYKK

[] Oro6paxate nma

Cnepyrowmin pUCYHOK NOKasbiBaeT, KaK GUrypa aHMMaLMmK Nonyasaumm 3aiaeT BepPXHUMI

NIeBbI YroN NpAMOYrosibHMKa (B Halem ciydae - pasmepom 500x500 nukceneit),

BHYTPM KoToporo 6yayT pacnonaratbc OUrypbl aHMMALMKM areHTOB AaHHOM

nonynaunmn Bo Bpemsa BbINMO/IHEHNA MmOoaenun.

&3] Main 22

€ consumers[.]

v

Wupuna: 5ee

-
<«

Beicora: 5ee
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Mbl 3aKOHUMAWM CO3[aHME MNpOCTeillell areHTHOW MOAENU, U Tenepb Mbl MOMKEM
3anycTuTb ee 1 NMoHabAaTh 3a NOBEAEHUEM areHTOoB.

26. LLenKHUTE NO KHOMKE NaHenu MHCTpymeHToB Moctpoutb moaens M| ytobbl
CKOMMW/IMPOBATb HaWy MoJeNb W NpoBepUTb ee Ha Haauuve ownbokK

KOMNUAALMK.
27. lllenkHute NO MaNeHbKOMY TPEyrosibHMKY CrpaBa OT KHOMKM NaHenu

-
WHCTPYMEHTOB 3anycTuTb ) . Bblbepute M3 packpbiBLWeErocs Cnmucka ToT
3KCMEePUMEHT, KOTOPbIN Bbl XOTUTE 3aMyCTUTb. B Hawem cayyae 3To

DO Market / Simulation.

E! AnylLogic Professional

Main  [lpaeka Bwg Puwcosanwe Mogene WMHcotpymenter  Cnpaeka

B2 RE I HO-¥F-mE| & 100%
?g Mpoekrer &2 | [ Manwrpa = 0O ||lé Mocnes MEQHMEHT
v [A] Market _ &3 Market/ Simulation

w €9 Consumer
B NpesedTauna
F# MNapamerpel
%# CeAzn arenTa ﬁ consumers [..] i

TaK Kak B paboyem NpoCTpaHCTBE MOXKET BbITb OTKPbITO CPa3y HECKO/IbKO mogenen, u
Y KaXXOOW MOZEeNM MOMKeT ObiTb HECKOJIbKO 3KCMEepMMEHTOB, a B 3TOM CMUCKe
HaXoAATCA BCE 3KCMEPUMEHTbI BCEX OTKPbITbIX MOAe/ieit, TO Bam ciaeayeT BblbmpaTb U3
CMUCKA MMEHHO HYKHbIVi BAM 3KCNEPUMEHT.

Mocne TOro, Kak Bbl 3anycTute MOJAENb, MOABUTCA OKHO Mogenu. Bbl ysuaute
npeseHTayuto mogenu - 5000 ¢puryp aHMMaumm areHToB nonyaauumn consumers. Tak
KaK Mbl MOKa He 334aBa/v NpaBuia NoBeAeHUA areHToB, Ha aHMMauumn 6osblue Hu4Yero
He NPoUCXOAMT.

33
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A~ Market : Simulatien - AnyLegic Professional - u] X

consumers
nnnnnnnn 5000]

o

‘L« | 'y f‘" K
S “g_ LA "“_"\.jh )

¢

Ay \,;‘,g"‘_.l‘ﬂ '
AN Y

L

yI'IpaB}'IHTb BbiNO/IHEHNEM MOJENN MOXHO C NOMOLWbIO NaHeAn ynpaBaeHUA,

pacnonomeHHon B HUXXHEW YacTu OKHa 3aﬂyLu8HHOﬁ moaenu.

>

Y/'lpaeﬂeHue 8bIMosHEHUEeM Mooenu

3anyctutb

[KHoNKa BMAHA, ecnu B AaHHbIA MOMEHT MOAeNb He BbiNoaHAeTcAa] HaumHaet
BbinonHeHune. Ecan ke moaenuposaHue 6bl10 MPUOCTAHOBEHO, TO
NPOAO/XKAET ero C TEKYLL,Ero COCTOAHMA.

Maysa

[KHomKa BMAHA, ecAn B Aa@HHbIA  MOMEHT MOAeNb  BbINOAHAETCA]
MpuocTaHaBAMBAET BLINOJAHEHME MOAEAWN. Bbl MOXKeTe NpPOLO/IKUTL ee
BbINO/IHEHWE B 11060 MOMEHT BPEMEHM.

Hpera'rwrb BbINOJIHEHUE 3KCNepuMeHTa

MpeKpawaeT BbINOJHEHUE MOLENN.

YT0o6bl YyOEaMTbcs, YTO MOAENb 3aMylieHa, MPoBepbTe CTaTyC TEKyWero nporoHa
mogzenu (Bbinonuserca, Maysa, FoTtoB uav 3aBeplueH), oTobpakaemblit B naHenu
pa3paboTuMKa OKHA MOAENMN.



AnylLogic83aTpugHa 35

28. Mbl roToBbl NPOAOIKUTL Pa3paboTKy Mogenn. 3aKponTe OKHO MOAENM, LLLENKHYB
Mo KHOTMKE, Pacno/IOXKeHHOM B NPaBOM BEPXHEM YI/ly OKHa.
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da3a 2. 3agaHue noBegeHnA notTpebureneii

Tenepb [AaBaiiTe 3agaauMm nosedeHue notpebuteneir. Jlyywe Bcero 3agasaTb
noBeAeHMe areHTa ¢ NoMOLLbIO AMarpammbl COCTOSHUA.

Luazpammel cocmoaHuli

e Jlugepammesl cocmosiHuli (KapTbl COCTOSIHWUIA, CTEATYAPTbI) SBAAKOTCA CaMbIM
yA06HbIM CpeacTBOM 334aHMA NOBEAEHUA areHTa. Juarpammbl COCTOAHUM
coep:KaT cocmosAHUA W nepexoodsbl. COCTOAHWA AMarpaMmmbl ABAAKOTCA
B3aMMOWCK/IIOYAIOLWMMM, TO €CTb B KaXKAbI MOMEHT BPEMEHW areHT MoXKeT
HaXoAMUTbCA TONbKO B O4HOM COCTOAHUN. CpabaTbiBaHWe Nepexoaa NPUBOAUT
K CMEHe COCTOSIHUA M aKTUBALMM HOBbIX NepexonoB. JonyckaeTca co3gaHue
MepapxXmMyecknx COCTOAHWIA, KOTOpble COAEpPMKaT BHYTpM ceba apyrue
COCTOSIHUSA U Nepexoapl.

L y OAHOro areHTa MOXXeT 6bITb Cpa3y HeCKO/IbKO Aunarpamm COCTOHHMﬁ,
KaXXaaA 13 KOTOPbIX ONUCbIBAEeT HE3aBUCUMbIE aCNEKTbl NOBeAEHNA areHTa.

" statechart

~— Hayano
empty Anarpammbl
COCTOSIHUN
| |
* ;
=

cading
£ |
l [ watingFerlUnload ]
CocrosAHKe
‘=D

)

G

O

Mepexod —
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Mbl  33gagum  nosegeHue aFEHTa-I'IOTDEGVITEI'Iﬂ KaK ABa nocnegoBaTesibHbIX
COCTOAHMUA!

e  PotentialUser - Haxopsawmiica B [AHHOM COCTOSHUW areHT ABAAETCA
NoTeHUMaNbHbIM NOKyNnaTe/leM U MOXKET ObITb 3aMHTEPECOBAH B MOKYMKe.

e  User- notpebuTesb, HAXOAALLMIACA B STOM COCTOAHMM, YKe KyNW NPOAYKT.

1. OTkpoiiTe guarpammy areHTa-notpebutens Consumer, fBaxabl LWeKHYB No 3TOMy
TMNY areHTa B naHenu lMpoekrbl. Bbl yBuAnUTe rpaduueckylo auarpammy 3Toro
areHTa ¢ GUrypoi aHMmaumm, pacnonoKeHHOM Ha NepeceyeHnn ocein KOopaMHar,
W OAHMM MAapamMeTpoM.

Kak y3Hames, Kakol mun azeHma 8bl pedakmupyeme?

TaK Kak B Hawel mogenu Tenepb ABa TUNA areHTa, TO U HalW MHCTPYKUMU ByayT
OTHOCMTbCSA Tenepb TO K Anarpamme O4HOr0, TO K Anarpamme Apyroro areHTa. Mostomy
[aBaliTe 06bACHUM, KaK NOHATb, AMarpamMmma Kakoro MMeHHO areHTa OTKpbITa B Ballem
rpaduyeckom pegaKkTope B TEKYLLMIA MOMEHT,

e Anylogic BblaenseT aKTUBHYIO BKNAZKYy rpaduyeckoro pepaktopa CUHUM
LBETOM, a TaKXe BblaendeT B gepese mogenn B naHenun Mpoekrtbl TOT TUN
areHTa, gMarpamma KOToporo akTUBHA B TEKYLLMIA MOMEHT.

e  Bbl MOXeTe NepeknoyaTbCa Mexay AMarpammamu pasHbiX TUMOB areHToB
LEeNYKOM NO 3aro/I0BKY MX BKNAAKM B rpadmyeckom pegaktope (Hanpumep,
Mo 3aro/sI0BKy BKNagKn Consumer, Kak Ha PUCYHKe HUXKe):

% Mpoekter &2 | [(¥ Manutpa = O ||&l Main |_5[ Consumer &3
w [4] Market

37

&9 Consumer
&9 Main

@ Simulation: Main (& AdEffectiveness
&% Kondwurypauwa zanycka: Main

[j Baza gaHHbix

2. HayHem puvcoBaTb Auarpammy COCTOAHWI mnoTpebutens ¢ pobasieHus ABYX

I
coctoAHuN. OTKponTe NanuTpy inarpamma coCTossHUN .'5

3. Mepetawute 3nemeHT Hauano pguarpamMmbl COCTOAHUNA ‘o M3  nanutpbl
Aunarpamma cocrosHuA Ha auarpammy Consumer. PucoBaHue Auarpammbl
COCTOAHWI Bceraa HaumHaetca ¢ A0baBneHus Ha4yasaa OuadepamMmbl COCMOAHUU.
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ITOT a/1eMeHT onpeaenseT TOUKY, MHULMMPYIOWYHO YNpaBaeHne Anarpammon, a
TaK¥Ke 3aJaeT UMA 3TOM AMarpaMmmbl COCTOAHUIA.

%2 Npoexre | [ Nanurpa 2 = 3 || &l Main #3l Consumer &2
Awarpamma cocToAHuiA 28 4*

[ Y& Hauano guarpamusl cocToaHmi —_—

't | @ Cocroanne 7 M_statechart

Mepexo P

i | & Mepexoa I
<> Betenenme

(®) Koneuroe cocToAHWe

!

T %, YKasaTens HaUNBHOTO COCTOAHMA

B (H Wcropuseckoe coctoaxme

é [MoxKanyicra, 6yabTe BHMMaTeNbHbl — Hauano guarpammbl COCTOSIHMIA ‘4

JIErKo cnyTaTtb ¢ YKa3atesieM Haya/lbHOro COCTOAHUA " unu Mepexogom < ,
NOCKOJ/IbKY X 3HaUKKN NOXOXKM.

Bbl yBMAMTe, 4To Anylogic oTobparkaeT Hayano Auarpammbl COCTOSIHUI KpacHbIM
uBeToMm. ITO MHAMKAUMA TOrO, YTO AAHHbIA 3/1€MEHT He COeAMHEH HU C OAHUM
COCTOSIHUEM, U MO3TOMY TEKYLLasA AMarpamma COCTOSHUIM CUMTAETCA HE3aKOHYEHHOW U
HeBepHO 3a4aHHON.

[asaliTe f06aBMM NepBoOe COCTOAHME B ANArpammy COCTOAHUI noTpebutens.

4. Mepetawute snemeHT CocrosHue @ 13 nanuTpbl [inarpamma cocCTOsiHUIA B
rpaduyeckmii peakTop U cCoegMHUTE ero ¢ Ha4anoM AMarpammbl.

&l Main #3 Consumer i3

=)

" statechart

@ AdEffectiveness




Anylogic 8 3a Tpu gHA

é Yb6eautecb, YTO Bbl puUcyeTe Auarpammy COCTOAHWMIA Ha Auarpamme areHTa
Consumer, a He Ha guarpamme Main.

5. BblgenuTte coctosHue B rpaduUyecKoM peaakTope M U3MEHUTe ero CBOMCTBa.
HasosuTe coctoanue PotentiallUser.

6. LLlenkHuTe B Nosie aeMeHTa yrnpas/ieHusa LiBeT 3aiMBKN 1 U3MEHUTE LBET 3a/IUBKN
cocToAaHuA Ha lavender.

[ Ceoiictea i3 M ¥ = 0
(O PotentialUser - CoctosHne
[Aras: Potentialllser

OroBpaxate uma [ | Mckarounts

LeeT sanmekm: [ lavender I%
5

JefcTene npw exoge: Mo yronqanng
. | = m
JeiicTEne npu BrIX0AE o EEETE
EEEENEN

b Onucanne
BeiBpaHHele L [:a*fender
dpyrue ueeta..

7. Beegute cieayowmini Java Kog B nose coctoaHua [JleiicTBue npu BXoge:
shapeBody.setFillColor(lavender);

(O PotentialUser - Coctoanue

g Potentialllser

OToBpaarte MMA [ VckarouwTe

Leet 3anueku: [ lavender | -

JefcTerE NpW BXO4E shapeBody.setFillColor(lavender);

JefcTere Npw BeXoge
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Macmep nodcmaHo8KU Kooa

®  YT0bbl He NeyaTaTb NMOAHOCTbIO UMEHA 3/IEMEHTOB U GYHKLMI, UCNOb3YiTe
NMOMOLLHMK NOACTAHOBKM KoAa. YToObl OTKPbITb MOMOLLHUK, WEeAKHWUTE B None
pPenaKkTMPOBAHUA U HaXmuUTe Ha Knasuatype Ctrl+npoben (Alt+npoben Ha
Mac 0S). Bo BcnsibiBalolWeM OKHe 6yayT MNepeyucsieHbl BCE 3/IEMEHTbI
MoAeNun, [OCTYMHble B TEKYLWEM KOHTEKCTe, TaKMe Kak MnepemeHHble,
napameTpbl U GyHKLMUU.

e [lpoKpyTMTE 0 MMEHW HY}KHOTO 3/1eMEHTa U BBeAUTe nepBble BYKBbI ero
MMEHMU, NOoKa OH He ByaeT BblaeneH B CUCKe, 3aTeM HaxmuTte Enter, 4Tobbl
BCTaBWUTb MMA 3/1eMEHTa B M0J1e PeaaKTUPOBaHU.

JefcTene npw Bxoge: sh_

[eiicTenE Npu BbXOAE: % shapeBody : ShapeCurve - Consumer e
@ shuffle(List<?> list) ; void - Utilities L4

Onucanne ¥ SHAPE_DRAW 2D : ShapelrawMode - Presentak

¥ SHAPE_DRAW 2030 : ShapeDrawMuode - Presen
¥ SHAPE_DRAW 30 : ShapeDrawMeode - Presentak
C SHA1Digest - comn.anylogic.engine.internal

@ Shape - com.anylogic.engine.presentation

@ Shape3D - com.anylogic.engine presentation =
1| 1] [ 3

Kog, 3apaHHbIlM B nosie [leiictBue npu Bxoae, byaeT BbINOSIHEH B MOMEHT Nepexoa
notpebuTens B 3TO COCTOAHME CTelTYapTa. Bbi3biBaemasn 34ech GYHKLMA MOMOMKET Ham
MOHATb, YTO NPOM30LLIa CMEHA COCTOAHUA NOTPebuTensa, MU3IMeHUB LBET ero ¢urypbl

aHMMaUuun.



%2 Mpoexter 2 | [ Manwrpa

v Market*
+ iy Consumer
w s MNpesedTaymna
o segle

v 7 level

~ shapeBody

22 [warpamubl CoCTORHNR

&* Mapamerpel
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Ncnonb3syemoe 3aecb ShapeBody ssnaetca
umeHem OUrypbl aHMmauumn notpebutens,
KOTOPYIO Mbl BblIOpanu B MacTepe Co34aHusA
areHtoB. (EcaM  Bbl  packpoeTe  BeTKY
MpeseHtauua TunNa areHta Consumer B
naHenu MpoekTtbl, TO Bbl yBuauTe OGUrypy
shapeBody sHyTpu rpynnbl person).

Janee mbl Bbi3biBaem ¢yHKUMIO ¢urypel shapeBody. YTobbl nonyuyntb [0CTYn K

bYHKUMM a1emeHTa, BBeAUTE UMA d1eMeHTa (ShapeBody), noctaBbTe TOYKY, 3aTem

BbI30OBUTE MaCTep NoACTaHOBKU KOAa, yTObbI NPOCMOTPETHL BCE d)yHKLI,I/WI 31eEMEHTa U

BbIbpaTb QYHKLMIO M3 ChMCKa.

dyHkuma  setFillColor() sBnsetca cTaHOapTHOM

d)YHKLLMeVI d)l/ll'ypbl, KOTOpaA no3sBonAeTr AMHAMUYECKU U3IMEHATb UBET 3a/IMBKU

burypbl. Y 310 GYHKUMM TONbKO OOAMH aprymeHT — HOBbIM LgeT. Mbl nepegaem B

KayecTBe 3HaYeHUs MMSA cneumanbHOM KOHCTaHTbl Anylogic, 3agatouleli n1aBaHA0BbIN

uget (/avender). Npvmepbl ApYrux LBETOBbIX KOHCTAHT - red, yellow, green, purple,

silver, blackwv 1.,

8. [lobaBbTe elle 04HO COCTOAHME B AMarpammy COCTOAHWUIA noTpebuTensa:

@il Main 3] Consumer 2

H

@ AdEffectiveness

“@ ctatechart

[’ PotentiallUser |

9. M3meHuTe CBOMCTBA 3TOr0 COCTOSAHMA:

Nwma: User

41
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LiseT 3anuBknu: yellowGreen

AelictBue npu Bxoge: shapeBody.setFillColor(yellowGreen);

(O User - CoctosaiHue

s User Otobpaxare uma

LleeT sanuekn: [ vellowGreen | -

JefcTere npu exoge shapeBody.setFillColor(yellowGreen);

JefcTENE NpY BEIXOLE:

10. Hapucyitte nepexon u3 coctosHua PotentialUser B coctoaHve USeEr, 4Tobbl
NPOMOAENMPOBATb, KaK 4YeNoBeK npuobpeTaeT NPOAYKT (M CTaHOBUTCA ero

notpebutenem). ina sToro caenante ABOMHON LENYOK MbILWbIO MO 3/1IEMEHTY Q‘
Mepexopg, 8 Nnanutpe Aunarpamma cOCTOAHUIA (3HAYOK 3/1€MEHTa MNPU 3TOM A0JIXKEH
MOMeHATbCA Ha &7)), 3aTem LenKHUTe cHauana no coctosHuio PotentialUser, a
noToM no coctoaHuto User.

T statechart

[ Potentiallser

é Y6eautecb, UtTo Nnepexopn, coeauHAET cocToAHUA. Ecin nepexos HEKOPPEKTHO
coeguHeH, AnylLogic BblAenuUT ero KpacHbIM LiBETOM.
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11. HasoBuTe nepexos Ad, NOTOMY 4YTO OH NPeACTaBASfET AENCTBME pPeKNambl, OT
aHrnncKkoro cnosa «advertising» - “peknama”.

12. NoctasbTe rasiouky B cBoicTBe OTobpakaTb uMA, 4TO6bl MMA nepexoaa
MoOKasblBaoCh B rpaduyeckom pegakrope.

13. Mepexoa, Beaywmin n3 cocroanua PotentialUser B8 coctoanune User, 6yaet
MOZENMPOBaTb MPOLLECC MOKYMKW MPOAYKTa Noj BO3AenCTBMEM peKnambl. B
cBoilictBe  nepexoga lMpoucxoaut Bblibepute onumio C  3apaHHOMN
MHTEeHCMBHOCTbIO. B nossuMBwemca none WMHTeHCMBHOCTb BBeAWUTE WUMSA
nepemeHHon AdEffectiveness, a cnpaBa Bblbepute eguHULLbI MHTEHCUBHOCTM
cpabaTbiBaHMA NepPexosa - B AeHb.

[ Ceoiictea 53 M ¥ = 8

% Ad - MNepexopg

g Ad

CroBpaxate vma [ VicknroumnTe

MpowncxoguT: C 3383HHOW WHTEHCUMBHOCTEHDY —
IHTEHCHMBHOCTR: AdEffectiveness E JAEHB -
JefcTEne:

deon. yonoewe:

Bbl yBMAMUTE, KaK 3HAYOK Nepexoaa U3MeHUTCA C O wa . 3707 3HauoK oTobparkaer
mun cpabamel8aHuUs Nepexoaa.

Ecnu Bbl 3aX0TUTE NepemecTUTb MMA Nepexosa Uaun ero 3Ha4YoK, TO BHaYase Bblgennte
3TOT nepexon B peaaktope, a 3aTtemM nepetawute VIMH/BHa‘-IOK MbIlWIbKO B HOBOE

mecTonosnoXxXeHue.
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T statechart

[ Potentialllser

o Ad

I

Tun cpabameigaHuA nepexoda

MNepexon N3 04HOro COCTOAHUA B APYroe MOXKeT 6bITb BbI3BaH COOLITUAMM Pa3/INYHbIX

TMnos. lNpuBegeHHaa Huxe Ta6m4u,a nepeyncnaeT Bce BO3MOXXHble TUMNbl TaKUX

cobbITUIA. [na Kaxgoro TMna npuseneH CI'IeLI,MBHbeIﬁ 3HAYO0K, NO KOTOPOMY Bbl /IeTKO

MOXeTe paCcno3HaTb TN Nnepexoaa B AMarpamme COCTOSHWIA.

Mepexop,
NPOUCXOAUT:

OnucaHue

Mo Taiimayty

O

C 3apgaHHOM
MHTEHCUBHOCTbIO

A

CpabaTtbiBaeT nocne TOro, Kak COCTOSIHME Amarpammbl
nNpobyaeT aKTUBHbIM B TeYeHMe 3a4aHHOTO MPOMENKYTKA
BpPEMEHM (TalimayTa) Cc MOMeHTa Nepexoaa ynpas/ieHus B 3TO
cocTosiHue. TalmayT MOKeT BbiTb 3a4aH Kak onpegeneHHbIM
YMC/IOM, TaK U CTOXACTUYECKUM (CTy4aiiHbIM) BblipaXKeHUeM.

MoaenvpyeT CMeHy COCTOSHMUA  4epe3  CaydalHbIn
NPOMEXYTOK BPEMEHMW, KOraa M3BECTHO cpefaHee Bpems
npebbiBaHMA B COCTOSSHUW. AHanorMyeH nepexoay no
TaMayTy, Yy KOTOPOro TalMayT CYMTaAeTCs COr/1acHO
3KCNOHEeHUMaNnbHOMY pacnpegeneHuto, napameTpom
KOTOPOro ABAAETCA 3HAayeHMe WHTeHCcMBHOCTUM. Ecam
MHTEHCMBHOCTb = 0.2, To BpemAa npebbiBaHMA B COCTOSHUMU
byoeT B cpegHem pasHo 1/0.2 = 5 eauHMU, MOAe/NbHOIO
BPEMEHMU.
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Mpwm BbinoNHeHUn | MNepexop, oTCNeKMBaeT BbINOJIHEHME 3a4aHHOro
ycnosus noruyeckoro (bynesckoro) ycnosus u cpabaTbiBaeTt, Koraa
@ 3TO ycnoBue ByaeT BbINOAHEHO. YCI0BME MOMKET 3aBUCETb
KaK OT TeKyllero COCTOAHWA [aHHOrO areHTa, Tak WM OT

COCTOSHUIM APYrnX 06BEKTOB MOLENMPYEMON CUCTEMBI.

Ycnosue nposepaemcs MosbKO 8 MOMeHMbI
npoucxoxdeHus cobbimuli 8 modenu. 4Ymobsi 6bimoe
y8epeHHbIMU 8 MOM, YUMo MOoOes1b He pPonycmum MomeHm
cpabameisaHuAa nepexoda, pekomeHOyemca 0obasums Ha
duazpammy amo20 deeHmMa YUKAu4ecKu cpabamesisaroujee
cobbimue, u 3a0ame 0714 3moz20 cobbimua AocmMamoYyHoO
manelli malimaym cpabamel8aHUS.

Npu nonyyeHuun PearvpyeT Ha nosyyeHue coobLieHWUA OT APYrUX areHTos.
coobueHun CoobuieHunn yauwe BCEro MoAenmnpytoT
= obuweHne/B3anmoaeincTeme areHToB Apyr ¢ Apyrom. Bbl
MOXKeTe 3a4aTb B CBOMCTBaX NepexoAa WabnoH coobuieHns,
B 3TOM c/yyae nepexon byaer cpabatbiBaTb TONbKO Mpwu
NOAYYEHUU COOBLLEHUIA, YAOBNETBOPAIOLWMX 3aJaHHOMY

wabnoHy.
Mo npubbiTHIO CpabaTtbiBaeT no MNpUOBLITUM areHTa B 3afaHHOE MecCTo
areHTa Ha3HayeHwus.
E Obpamume sHUMaHue, Ymo nepexod 0aHHo20 muna 6ydem

cpabamosieames MO/ILKO 8 MOM C/yvae, ecsiu OsUMCeHUe
6bi10 Hayamo ecnedcmsue 8613084 (YHKUUU azeHma
moveTo().

Haw nepexop nMpoucxoguT C 3a4aHHOW MHTEHCMBHOCTbIO. B Hawem ciydyae, Korga
ynpaBieHne AuarpaMmbl COCTOAHWIA nepexogut B cocTosHue PotentialUser,
NPOMCXOAMT  BbIYUC/EHME  BpemMeHW  cpabaTbiBaHMA  nepexoga  COrnacHo
3KCMOHEHLUMANBHOMY pacnpefeneHnto. Bpemsa A0 MOKYNKM NpoAyKTa ONS Kaxk4oro
oTAaenbHOro notpebutens 6yaeT OTAMYATLCA, HO B cpeaHeM npoayKT 6byaet
nprobpeTtaTb 1% NoTeHUMaNbHbIX NOTPebUTenel B feHb.

14. dasaiiTe Tenepb 3a4agum eauHMLbI MOAE/NbHOro BpemeHu. Ytobbl M3MeHUTb
HaCTPOMKK mogenn, nepekatountecb 13 Manutpel B naHens MpoekTsbl, U 3aTem
LWEeNKHUTE MO 3N1eMEHTY MOAENN B gepeBe (Camblii BEPXHUI YPOBEHb AepeBa,
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anemeHT [A] Market). NepeiianTe B naHenb CBoCTBa U BbIbepuTe AHM B KayecTse

EANHUL, MOAEeNbHOTO BpeMEeHM!.

] Ceoiicrea 52 = =0

Market - Mogenb

[ran; Market

EavHWUEBl MOJENEHOTD BOEMEHK: | GHW -

MoodenbHoe spema. EOUHUYbI MOOEsIbHO20 8pEMEHU

ModenbHoe epems — 3TO BUpTyanbHOoe (Mogenupyemoe) Bpems
("BHYTpeHHee" Bpemsa "aBumskka" Anylogic). MogenbHoe Bpemsa HUKaK He
COOTHOCUTCA C PeasbHbIM BPEMEHEM M Yacamu HA KOMMbIOTEPE, XOTA Bbl U
MOXeTe BbINOMHATb MOAENAb C MNPUBA3KOM MOAENbHOro BpemMeHun K
peancHomy.

YTo6bl ONpefennTb COOTHOLUEHWE MOAE/bHOrO BPEMEHU KO BpPeEMeHU
peanbHOro MWpa, B KOTOPOM CyLLeCTBYeT MOAeNMpyemMas cucTema, Bam
HYXXHO 3aZaTb eOuHuUbl MoOenbHo20 8pemeHu. Bblbepute Haubonee
noaxoaawme eAMHUUBI  MOAENbHOTO BPEMEHM B  COOTBETCTBUM C
O/INTENBbHOCTBIO TUMUYHBIX OMepaLLMii B Ballel MogeNN.

K npumepy, B newexoaHblX MOAeNax, B KayecTtee eAMHML, MOAENbHOro
BPEMEHM, KaK NPaBU/IO, UCNOb3YIOTCA CEKYHAbI, B MOZENAX MPOU3BOACTBA U
cuctemMax O0BCAYKMBAHMA — MUHYTbI, @ B rN06aNbHbIX 3KOHOMMYECKMX,
3KONIOTUYECKUX U/ COLMATIbHBIX MOAENAX - MECALLbI AW faKe rofbl.

15. 3anyctnte mogensb. MonynAauMA areHTOB MOCTENEHHO OKPALUMBAETCA B 3e/ieHbli

uBeT (M3meHeHWe, K KoTopomy npuBoaMT 3 EKT peKknambl), MOKa KaxAabli

NoTeHUMaNbHbIA NOTPEBUTENb HE KYNUT NPOAYKT.

Korga B pe3synbTaTe NpoOCMOTPA pPeKNamMbl areHT NPUHMMAET pelleHne O MOKyMnKe

NpPoAYyKTa, ero cCoctoaHune User cTaHOBUTCA aKTUBHbIM W BbINOIHAETCA AeﬁCTBMe npu

BXOAe 3TOr0 COCTOAHUA, MeHaoLee LBeT GUrypbl aHUMaLMK 3TOrO areHTa Ha CBeT/10-

3eneHbit (yellowGreen). Yem 6Gonbwe nofaelt NOKynatoT MNPOAYKT, Tem 6Gonblue

NnosABASAETCA 3e/1eHblX GUryp aHUMaL MU areHToB..
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A- Market : Simulation - AnyLogic Professional - o X

Qs
Consumer [5000]

TH C EE G 6 A. Bunonwserca [l &

Pextumsl 8birosHeHUs mooenu

Bbl MmoKeTe BbINOAHATL Modenb AnylLogic B pexume peasbHo20 WU 8UPMYdabHO20
epemeHu.

e B pexume peasnbHo20 8peMeHU Bbl YCTaHABNMBAETE COOTHOLIEHWE MeXay
MOZE/IbHbIM W peasnibHbiM BpemMeHeM, BblbMpas, CKONbKO efuHWUL,
MOAE/IbHOTO BPEeMEeHW MNPOXOAMUT 3a OAHY CEeKyHAYy acTPOHOMMYECKOro
BpemeHW. Kak npaBuao, pekum peasibHOro BpemMeHM UCMOob3yeTca Toraa,
KOraa Bbl XOTUTE CNeAnTb 33 aHMMaLMeln MoAeNMpPYyeMbIX MPOLLECCOoB.

e B pexume 8upmyasnbHO20 8peMeHU MOAE/b BbIMONHAETCA Ha MaKCUMabHOM
CKOPOCTU. PeXXnm BUPTYasibHOro BPEMEHW NPUTOAUTCA Bam AS1A TOr0, Y4TOObI
MOAENVNPOBATb  A/MUTE/IbHBLIA  Mepuos,  U3HU  mogenn. [pu  3Tom
COOTHOLWEHNe Mexay eauHuuamm moLenbHOro BpemMeHuU U CeKyHOamu
peasibHOro (aCTPOHOMMYECKOr0) BPEMEHM He 33/1aeTcs, U aHMMaLMUA MOAEeNM
MorKeT oTobparkatbea "pbiBKamn'.

MNaHenb ynpasneHuna MopgenbHoe BpemMsa nNno3BONAe€T BaM HaACTpaunBaTb CKOPOCTb
BbIMO/IHEHNA MO4eNN B pexmme peasibHOro BpemeHu:
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MacwTab K peanbHOMY BpeMeHU (e4UHUL, MOLE/IbHOTO BPEMEHW B CEKYHAY)

Ny
Beiounte —»G) O [EH & & <— Bra/sbikn pexum

pPeXnM BUPTYa/IbHOTO
peasibHOro S 7 BPEMEHMU
BpeMeHm 3ameanntb YcKopuTb

16. YT06bl M3MEHWUTb CKOPOCTb BbLIMOJIHEHUA MOAEAN, LLENKHUTE MO KHOMKe
3amegnuTb UM YCKOpUTbL Ha NaHeu yNpaBAeHUn OKHa 3anyleHHOW mogenu.
YBeNnubTe CKOPOCTb BbINOJIHEHUSA MOLENN B AecATb pa3 (Bbibpas 3HaueHue x10),
1 Bbl yBUAMTE, YTO NONyNsaumua byaeT 6biCTpee OKPaLIMBATLCA B 3e/1EHbIN LiBET.
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da3a 3. flobaBneHue rpadpuKa ana susyanusauum
pe3ynbTaToB MOAEe/IMPOBaHUA

Mbl XOTUM 3HaTb, CKO/IbKO Ntogen Npnobpenio Halw NPOAYKT B ONpeaeneHHbIi MOMEHT
BpemeHW. Ons 3Toro Mbl 3agagum GyHKUMKM, KoTopble ByayT cuMTaTb KOMYECTBO
notpebuTenei n NoTeHUManbHbIX NOTpebuTenen NPoayKTa COOTBETCTBEHHO, a 3aTem
[06aBMM rpaduk, 4tTobbl HabAAaTb 338 AUHAMUKON USMEHEHUSA PbIHKA.

1. CHayvana 3agaamm yHKLMIO, KOTOpan ByAeT CHMTaTb KOIMYECTBO MNOTEHLMANbHbIX
notpebutenen. Ytobbl [06aBUTL HOBYI QYHKLUMIO MNoAcYyeTa CTaTUCTUKKU Mo
nonynsLuMM areHToB, OTKPOWTe AMarpaMmy areHta Main, Bblaenute nonynsauuio
areHTOB consumers v nepeinguTe B pasaen csocts CraTtucruka.

2. UlenkHuTe no KHormke @ Ao6aBunTb.

&l Main 22 = B8 || Ceoitcrea 2 4 = 08

-~ P

@ consumers - Consumer

~
Vimaa: consumers OTobp

consumers[..] [ Weknrounte

() OanHOUHBIR areHT (@) Monynauma areHTos

\‘")I Menynsuns: () WMzHauaneHo nycTa
(@ CopepskuT 3343HHOE KON-EO 8reHTOB

() 3arpy=aeTca vz Bazkbl JaHHELX

HauyaneHoE KOAWYECTBO areHTOB! Seaa

m

AdEffectiveness: = 8.81

m

b OdeveHne
b Hauanbnoe mecrononomenne

+ Cratmcrvka

Yrobel AC b 2NEMEHT JaHHEIX 4NA CITCIEFIE)KEHMR, HAWMWUTE KHONKY  +

Mbl XOTUM Yy3HaTb, CKOJIbKO areHTOB HaxoAATcsA B cocTosHuu Potentiallser.

3. 3agante ¢yHKuMio Tuna Kon-so, B none Umsa seegute NPotential. dyHkums
CTaTUCTMKM TUMNA KONMYECTBO NPOXOAMT MO BCEM areHTam nonyaaumMuM u
NOLCYMTLIBAET TEX AareHTOB, /19 KOTOPbIX BbIMO/IHAETCA 3alaHHOE YC/0BUE.
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» Cratncrvka

Hran: | MPotential |
T ] DC]."MME DCpe,a,Hee (O Mun. ) Make.
Ycnosne: agent.inState(Consumer.PotentialUser)

4. BeeguTte agent.inState(Consumer.PotentialUser) 8 kauectse YCNOBUA GYyHKUNN.

e agent - NOKaNbHaA NepemeHHas, NPeAoCTaBAsAlOWan AOCTYM K areHTy,
nposepAeMoMy B faHHbli MOMEHT B Mpouecce WTepupoBaHMA Mo
nonynaumm.

e  OyHKuMa inState() nposepseT, ABNAETCA AN ANA 3TOFO areHTa akTUBHbIM
YKa3aHHOEe COCTOsIHME AMarpaMmbl COCTOSHUIMA.

e PotentialUser — nma coctosiHuA. MNOCKOSIbKY OHO MMEeT CMbICA ANA areHTa
onpeseneHHOro TMna, Mol 06aBAfAeM K UMEHU NpedUKC COOTBETCTBYIOLLENO
Tvna areHTa - Consumer.

* Cratmcrvka

ITEE | MPotential |

Tun: ® Kon-so ) Cymma O Cpegree O Mun, () Makc,
Yonoewe: agent.inState(Consumer.Potentiallser)
lnaz: MUser |

Tur: DC},'MME DCPEAHEE () Mun, () Makc,
¥cnoswe: agent.inState(Consumer.User)

W B R

5. 3agaitte BTOpYIO PYHKLUMIO CTaTUCTUKKM ANA noacyeTa notpebuteneil npoaykra.
Hasosute ee NUser. MycTb OHa CUYMTAET KONMYECTBO aAreHToB, ANA KOTOPbIX
BbinosiHAeTcA YcnoBue agent.inState(Consumer.User). Bbl moxeTe co3patb
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KOMWI0 paHee co3aaHHOMN GyHKUMKM cbopa CTAaTUCTUKM, LLEKHYB NO KHOMKe
Ay6anposatb 1 nsmeHns Mmsa n YcnosBue co3gaHHOM GyHKLUN.

6. Ha gunarpamme Main, nepemectute BnpaBo ¢GUrypy npeseHTauuu nonyasumuu
areHToB CONSUMErs.

&l Main 2

ﬁ consumers [..] i

Tenepb paBaiite gobaBvm rpaduK A8 BU3YaNbHOTO OTOOpPAXKEHMA CTATUCTUKW,
cobupaemolt 3a4aHHbIMU TOMIbKO YTO GYHKUMAMM, U NOoHabalogaem 3a AMHAMUKOM
BHEAPEHMA HOBOrO NPOAYKTa Ha PbIHOK.

7. OTkpolite nanutpy Cratucrmka W nepeTtawmte 3nemeHT BpemeHHas

AvarpamMma c Hakomn/ieHuem bﬁ M3 NanuTpbl Ha anarpammy Main, 4tobbl co3paThb
rpaduk, KoTopblit bygeT oTobparkaTb  AMHAMUKY  M3MEHeHMI  4ucna
NoTeHUManbHbIX NoTpebuteneit M BnajenbLeB NPOAYKTa. YBenuubTe pasmep
BPEMEHHOW AMarpammbl C HaKOM/IeHUEeM, Kak MOKa3aHO Ha PUCYHKE HUXKe:
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@ consumers [.]

G0

80

100

B0 Dataset Title

]



Lduazpammel
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C nomouwbto gumarpamm Bbl MOXKETe BM3Ya/Jn3MpoBaTb AaHHble, MNOJYyYEHHblE B

pesynbTate nNporoHa mogenun. Bce auarpammbl HaxogatcA B nanutpe CratMcTuka,

pasgen Aunarpammbl. HuXe Mbl KpaTKO PaCCMOTPUM KaXKayHo U3 HUX.

100
a0

60

40

20 I

.- N

-20

-40

B CA: 90 mm Te: a0

MY 50 2k =30

B CA: 90 (30.0%)
B T 60 (20.0%)
A 40 (13.5%)
COt 20 (6. 7%)
MY 50 (16, 7%)
B NG 40 (13.5%)

A 40 e COn 20
MC: 10 W 40

400 -

0

200 — [

100 -

I:I_

B CA: 90 (29.0%)
T 60 (19.4%)
A 40 (12,99%)
OO 20{6.5%)
MY 50 (16,1%)
NC: 10 (3.2%)
WA 40 (12.9%

CronbukoBasa avarpamma

OTobpakaer HECKONbKO
3/1IEMEHTOB  JaHHbIX B  BUAe
cTonbuos, «PACTYLLMX» B
33a@aHHOM Hanpas/ieHnu.
Pasmepbl ctonbuoe

NPONOPUMOHA/bHbI  3HAYEHUAM
COOTBETCTBYHOLLMX 3/1eMeHTOB
OaHHbIX.

Awvarpamma c HakonieHnem

[ToKa3blBaeT BKAaL HECKONbKUX
3N1eMeHTOB OAaHHbIX B
CYMMUPYIOLWLMIA pe3ynbTaT B BUAE
cToNbLB, PacnoONOXKEHHbIX Apyr
Hag pApyrom. BbicoTa Ka)kgoro
ctonbua NponopLMoHaabHa
3HaYeHuno COOTBETCTBYIOLLLErO
3NemMeHTa AaHHbIX.

KpyroBas gunarpamma

OTobpakaeT BKNagZ HECKONbKUX
3/1IEMEHTOB [AaHHbIX B 06LLyto
COCTaBAAOLLYIO B BUAE CEKTOPOB
Kpyra. Adyrn CeKTopoB
NPONOPUMOHA/bHbI  3HAYEHUAM
COOTBETCTBYIOLUMX anemeHToB
OaHHbIX.
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150

100

a0

40
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&l

o

100

F'padpuk
O6blyHO BbIMONHAET posb
dasoBom Anarpammbl.

OTobparkaeT 3aBUcMMOCTb Y-
KOMMOHEHT 3HayeHuli Habopa
OAHHbIX OT COOTBETCTBYIOLMX UM
X-KOMMOHEHT. Kaxaomy
M3MepeHuto Habopa AaHHbIX Ha
rpaduKke COOTBETCTBYET TOYKa C

KOOpAMHATaMM <X,y>.

BpemeHHoM rpadpuk

OTobparkaeT gUHaAMUKY

M3MeHeHus (BpemMeHHOW TpeHa)
O[HOTO MM HECKONbKMX Habopos
OaHHbIX B TeyeHue nocnegHux N
eaAMHUL, MOAENbHOTO BpemeHu

(3apaHHOro 8pemeHHo20
duanasoHa).

BpemeHHasn AuarpaMmma c
HaKorJieHuem

OTtobpaskaet B Buae

pacnonaratowmxca  gpyr  Hag,
apyrom obnactei NcTopuIo
BK/NaJa HECKONbKMX Habopos
OaHHbIX B OBLLYI0 COCTaBNAOLLYIO
B TeYeHMe 3aaHHOro BpeMeHHOro
AMnanasoHa.
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BpemeHHas LBeTOBas
Avarpamma
OTobpakaet ONHAMUKY

M3MEHEeHMs [aHHbIX B BUAE
CTONOLOB, KarKAablh M3 KOTOPbIX
cocTaBnsfercs n3 noJsIocoK
pasnnyHoro uBeTta (UBeT 3aBUCUT
OT TOro, KaKkoe M3 3a[aHHbIX
ycnosuit  gns  otobparkaemoro
OaHHbIM  cTonbuom  Habopa
OaHHbIX  BEpPHO B TeKyWwui
MOMEHT).

Mcrorpamma

OTobpakaer CTaTUCTUKY,
cobpaHHyto 3anemeHTOM JlaHHble
rucrorpamMmmbl. BbicoTa Kakgoro
NPAMOYrosbHUKa nponop-
UMOHANbHA  YMC/Y  3/1EMEHTOB
BbIBOPKMY, nonasLmnx B
COOTBETCTBYIOLMI WMHTEpBan Mo

ocu X.

Microrpamma 2D

OTobparkaet
cobpaHHylo 3anemeHTOM [laHHble

CTaTUCTUKY,
ABYMepHOW rmcTorpamMmbl.
lMcTorpamma oTobpaxkaeTcs B
BMAE  3aKPaWeHHbIX  pPasHbIM
LBeToM NPAMOYro/IbHUKOB
(Aueek), oTpaskaloWmx 3HayeHue
NNIOTHOCTU BEPOATHOCTU B
cooTBeTCcTByloWelN Touke (X,Y),
nnn BnoxeHui ("koHseptos").
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YKaxuTe, Kakve pfaHHble bByaeT oTobpaxkaTb rpaduKk. Mbl Bocnosblyemca Temwu
cambiMn dyHRUmMamK ctatuctukm NUserwv NPotential, koTopble Mbl CO343/1M paHee gns
Nonynsuuu consumers.

8. B cekummn [aHHble CBOMCTB BPEMEHHON AMarpaMmbl C HAaKOMJEHUEM, U3MEHUTE
CBOMCTBA 3/1IEMEHTA AAHHbIX CleayroLLmMm obpasom:

e 3arosioBok: USErs— 3aro/I0BOK 3/1eMeHTa AaHHbIX.
e LUger: yellowGreen
e 3HaueHmue: consumers.NUser()

3pecb consumers - 3TO UMA Hawen nonynauuun arentos, a NUser() - ato
bYHKUMA cbopa CTaTUCTUKM, KOTOPYHO Mbl 343K paHee.

[ Caoiicrea &2 & - = O

M chart - BpemeHHan guarpaMmma ¢ HaKonAeH1eM

raa: |chart | ] Wcknrouute

OToBpaxacTc Ha BEpXHEM areHTe || BAOKWpOBaTE

* JlaHHblie

(® 3nauenne () HaBop aaHHbX

3aronoeok: | Users
IHAYEHME! consumers.NUser()
LgeT: [ vellowGreen | w

9. [obasbTe elle 0ANH 3NEMEHT AAHHBIX, LLEJIKHYB MO KHOMKe (=) Do6aeuTb. 3agaiTe
[/191 3TOTO 3/1IEMEHTa CNeAyloLLmMe CBOWCTBa:

e 3aronosok: Potential users
e LBer: /avender

e 3HaueHue: consumers.NPotential()
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(® 3nauenue () HaBop gaHHerx
3aronoceck: | Potential users |
3HaYEHME! consumers.NPotential()
User: v
wo || 22 <k
W

[Moobop spemeHHO20 macwmaba epaguKka

e [Inarpammbl, MUcnosibyemble A/ OTOOPAXKEHUSA AWHAMWMKU U3MEHEHUS
3HayeHM BO BpemeHM (BpeMeHHOM rpaduK, BpemeHHas guarpamma c
HaKoMNeHMeM, BpeMeHHas LBeToBas Auarpamma), Mo3BOJIAOT Bam
HacTpanBaTb BPeMeHHOM AManasoH - MHTepPBan BPemeHu, AN KOTOpOoro
Anarpamma otobparkaeT 3HaYeHusn.

e Ecnv B npouecce BbIMOJSIHEHUA MOLENW Bbl YBUMAMUTE, UYTO Baw rpaduk
HanoOMWHAaeT MPUBEAEHHbIN Ha PUCYHKE HUXKe, TO BaM OyAeT HyXKHO
YBEIMYUTb KO/IMYECTBO 3HAYeHuil, oTobpaykaemMbix Ha rpaduke MU ke
YMEHbLUUTb BPeMEeHHOI MHTepBa rpaduka.

100 3HayeHuin: He XxBaTaeT Ha BeCb AManasoH

5,000

4,000 Se

30004

1,000 1 ---- - - - .

L
1
1
1
L
1
1
1
2,000 1 ---- - - - Soc
|
|
1
I
I
:

1]

BpemeHHOM AnanasoH: 1 roa (365 3HaueHui)

Tak Kak Mbl XOTUM BWAETb AaHHble cpa3y 3a Lenbli rog, Ham HYKHO WU3MEHUTb
CBOWCTBA rpaduKa.

10. Nepeigute B pasgen csoicte Macwrab v 3agaiiTe BpemeHHOW AManazoH,
paBHbIN 1 rogy.
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« Macwrab
BpemeHHol guanazoH: 1 rodel -
BeprukaneHan weana: () Asto @ Twkcwposanueni () 100%
(<] o SEEE

11. Tenepb 3agaliTe AManasoH 3HaYeHUn ana ocu Y rpaduka. TaK Kak Hall rpaduk
6yAeT NokasbiBaTb CTAaTUCTUKY ANA NONYNAUMM CONSUMErS, a notpebutenein B
Hawen mogenn 5000, yctaHoBUTe PUKCUMpPOBaHHbIW TN BepTUKanbHOMW LWKaAbI
n BBegute 5000 B none Jo.

w Macwrab
Bpemennoi gnanazon: 1 rogel -
BepTwkaneHas wkana: | Asto @ CQukcwposanneid () 100%
a filsH SRae

12. Tenepb, Koraa Mbl 3a4annM BPEMEHHON [AManasoH, AaBaiTe W3MEHUM
MaKCMMaslbHOE KOJIMYECTBO 3HAYEHMM AaHHbIX, OTODOparkaemblx Ha rpaduke.
Mepeiante B cekumtio O6HOBNAEHUE AaHHbIX U BBeguTe 365 B none OTobpaxkatb
A[O... MOC/NIeAHNX 3HaueHul. TaK Kak Mbl gobasnsem No OAHOMY 3HAYEHWIO
KaXkabl AeHb, TO 3TO WAeasbHO MNOAXOAWUT A1 BPEMEHHOro AuanasoHa
ONMTENbHOCTBIO B OAMH rog,

 (JOHOBENEHWE JaHHBIX

(@ COBHOBENATE A3HHLIE AETCMATHHECKN

() He oBHOBNATE AaHHBIE AETOMATUYECKK

@ Wecnonezoeate mogeneHoe pema () Mcnonszoeate kaneHjapHele 43Tkl
Bpema nepecro oBHoeneHunA: @

08.12.2014 8:00:00
Mepuog 1

Otobpaxate Ao 365 MOCAEgHWY 3HAYEHUA (To




Anylogic83aTpugHa 59

13. Nepeiignte B cekumto CBOWCTB rpaduka BHewHunii Bug n BbibepuTe ONuUMIO
MogpenbHasa pata (Tonbko pata) M3 cnucka Popmar BpeMeHHOW ocu. Mol
meHsem ¢opmaT METOK MO BpPEeMEHHOM ocu rpaduka - Tenepb OHM byayT
oTobparkaTb TONAbKO AaTy, HO 6e3 BpemeHM, TeM CaMblM METKU CTaHyT bosee

KOMMAKTHbIMM, U BHELLHWU BUA, rpaduKa yay4dlumnTcs.
* BHewHwd BUjg
MeTkn no ocwm X CHuzy w

MMetkn no ook Y Cnega v

DopmaT BpEMEHHOA oo | 11.05.2017 - MogeneHan gata (Toneko gata) w |

14. 3anyctute mogens v NoHabAtoAaNTe 33 MOAEIMPYEMbIM MPOLLECCOM C MOMOLLbIO

[06aBAEHHON HaMK AnarpaMmbl.

A Market : Simulation - AnyLogic Professional

@ consumers
Consume- [5000]

221118 0203.19 10.08.19

@ Users Potential users

> B O C EE G © A naysm [T &
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da3a 4. JobasneHue apPpeKkTa pekomeHaaLUM

Tenepb Mbl npomogennpyem 3¢ eKT, KOTopbii OKasblBalOT Ha NOTEHUMaNbHbIX
noTpebuTenel NoONOKNUTENbHbIE OT3bIBbI O MPOAYKTE €ro Blage/bLes.

e B Hawei moaenu KaxAabli 4enoBeK B TedeHue AHA ByaeT B cpegHem
0obLWwaTbcsa ¢ 0g4HMM CBOMM 3HAKOMbIM.

e Bo Bpems obLeHMA Apyr C APpYrom BAaAesblbl NPOAYKTa MOTYT NOBAWATbL Ha
noTeHUMaNbHbIX NoTpebutenein. Mbl 3a4aaMm BePOATHOCTb NpuobpeTeHua
NpPoAyKTa NoTeHLMaNbHbIM NOTPebUTeNeM Nog Bo3AencTBMEM 0bLEHMA C
nomouybto napametpa AdoptionFraction = 0.01.

Ona  Hayana pobaBMm pOBa  HOBbIX napameTpa: ContactRate (onpegenset
WMHTEHCMBHOCTb KOHTaKTOoB) W AdoptionFraction (BeposTHOCTb npuobpeTeHun
NPoAYyKTa B pe3ynbTaTe 0bLLEHMA C NONb30BaTEIeM 3TOrO NPOAYKTa).

1. Otkpoitte amarpammy Tuna areHta Consumer, caenas ABOWHOW LWENYOK MO
anemeHTy Consumer s naHenu MpoekTbl.

2. [lobaBbTe napameTp, KOTOpbIA ByaeT 3agasaTb CpeAHEe KOMYECTBO KOHTaKTOB
noTpebutena ¢ ApyrMmyv N0AbMU B TedeHue AHA. [lepeTawmte 371emMeHT

MapameTp & n3 Nanutpbl AreHT L Ha Anarpammy areHta Consumer.
3. Hasoswute napameTp ContactRate.

4. B paHHON MoAenu cpeaHAs MHTEHCUBHOCTb KOHTAKTOB PaBHA OA4HOMY KOHTAKTy B
AeHb. MNepeianTe B CBOMCTBA 3TOr0 NapameTpa 1 BeeauTe 1 B nose 3HaueHume no

yMoJiyaHumio.

5. Hob6asbTe eue oanH napametp, AdoptionFraction, KoTopbii 3a43eT BEPOATHOCTb
npuobpeteHna nNpPoAyKTa B pe3ysnbTaTe OOLWEHWA C NoNb30BaTeNem 3TOro
NpoAyKTa. B cBoicTBax AaHHOrO napameTpa 3a4akTe 3HaueHue No YMOJIYAHUIO:
0.01.

Ovarpamma tmna areHta Consumertenepb BbIrNAANT TaK:
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&l Main 3] Consumer 2
@ AdEffectiveness T statechart
@ ContactRate [ PotentiallSer

@AdnptiDnFractiDn e Ad

Tenepb npomogennpyem obLieHWe areHToB Mmexay coboit — Te camble Pa3roBoOpbl O

npoAayKTe, NobyxaatwLme noaei K ero npuobpeTteHuto.

B3aumoodelicmsue azeHmos

Bsaumogeiicteme areHTos B AnylLogic Yalle Bcero peanmsyeTcs ¢ NOMOLbO nepedayu
coobujeHuli. ATeHT MOKET NOCbINaTb COOBLEHUSA KaKOMY-TO ONpeaeNeHHOMY areHTy
unm rpynne areHTtoB. CoobLieHne MoXKeT NpeacTaBaATb CO60M CTPOKY TEKCTa, UNCAO, U
Boobwe nbolt ob6beKT Java, coO CcBOei CTPYKTYpOM fOaHHbIX M MHOXKEeCTBOM
napameTpos.

[na oTnpaBKM cOOBLLEHNA BbI3bIBAKOTCA CheuManbHble OYHKUMM areHTa (camble
NONyNAPHbIE U3 HUX NPUBEAEHbI HUXKE):

sendToAll( msg )— areHT oTnpaBaseT coobLeHne /MSgBCEM APYTMM areHTam
CBOEW nonynsaunu.

sendToRandom( msg ) — areHT OTnNpaBAsfeT cooblieHue msg ogHomMy
C/ly4aiiHO BbIBPAHHOMY areHTy U3 CBOEl NonyAsaLmu.

send( msg, agent )— areHT oTNpaBAAeT COObLEeHNE /775G YKasaHHOMY areHTy
agent (Bbl nepefaeTe CCbI/IKY Ha areHTa-noJsiyyaTens ¢ NOMOLLbIO BTOPOro
aprymeHTa pyHKLMM)
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B Hawel mogenu COO6LLI,EHMF| 6y,£|,yT MOCbI/IaTb TO/IbKO T€ areHTbl, KOTOPble Haxo4ATCA
B cocToaHun User. Nydqwnm cnocobom 3a4aTb ,D,eVICTBMe, KOTOpPOE areHT BbINOJIHAET,
He BbIXOAA U3 TEKYLLErNO COCTOAHUA, ABNAETCA AO6aBI'IEHM€ B8HYMpEeHHe20 nepexoda.

6. Otkpoiite anarpammy areHta Consumer n U3smeHuTe pasmep coctosHua User (cm.
PUCYHOK HUMXe), YToBbl B HEro NOMECTU/ICA BHYTPEHHUIA Nepexos, KOTOpbIi Mbl
celtyac gobasum.

7. Hapucyitte nepexof BHYTPU cOCTOAHUA USEr, KaK MOKa3aHOo Ha PUCYHKe HuKe. [na

1=
3TOro nepetawunTe anemeHT I'Iepexop, g‘. 13 NannTpbl Anarpamma cocTossHMAa -

BHYTPb COCTOSIHMA, 4YTOGbl HayasbHas TOYKa rMepexofa pPaCrooXKUAAch Ha
rpaHuLe cocToAHMA. 3aTeM NOMECTUTE Ha FPaHULLY COCTOAHUA U KOHEYHYIO TOYKY
aToro nepexoga. Ytobbl nobasutb M3rMb6 ourypbl nepexona, caenante no
nepexoay ABONHOM LWENYOK MbILLbO.

“@ statechart

S
( Potentialllser

A

é BHyTpeHHMe M BHeWHUe nepexoAbl OT/IMYAIOTCA MO CBOEN JIoTUKe, No3ToMy
ybeguTechb, UTO 3TOT Nepexos NeXKUT NONIHOCTbIO BHYMPU COCTOAHUA.

BHympeHHue rnepexoosl

e  BHyTpeHHWI Nnepexos, pacnosaraeTcs BHYTPU COCTOAHUA. Obe KpaliHue TOUKK
TaKOro rnepexofa Haxo4ATCcA Ha rPaHMLE COCTOAHMA.

e TaK Kak BHYTPEHHWI nepexos He BbIXOAWT 3a rPaHuLLbl COCTOAHMA, TO OH He
BbIBOAWUT AMarpammy M3 3TOrO COCTOSIHMA. [pu cpabaTbiBaHUM TaKoro
nepexoAa He BbINOAHATCA HU pelicTBue Mpu Bxoge, HU aeicteue Mpun
BbIXOZe 3TOr0 COCTOAHMA.
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8. M3menuTe cBoicTBa nepexoga. IToT nepexog 6yaeTt npoucxoaute C 3agaHHOM
MHTEHCMBHOCTbIO, PaBHOW 3HayeHUlO napameTpa ContactRate (4tobbl He
rneYyaTaTb MMA NapameTpa MNOJIHOCTbIO, UCMONb3YINTe MacTep NOACTAHOBKM Koaa).
Hasosute nepexon Contact v BkntounTe otobparkeHne UMeHM 3TOro Nepexoia B
rpapuyeckom pegaKkrtope.

(1 Caoiictea 2 = =0

. Contact - Mepexopa

ran; Contact

OroBpaxate uma ch:.nroth:

MpowncxoguT: C 3a8aHHON MHTEHCMEHOCTEHD ~
IHTEHCHMBHOCTR: ContactRate B AEHE -
JefcTene: sendToRandom( "Buy™ );

Aon, yonoswe:

9. Ykaxute [leiicTBue, KOTOPOE AO/KHO BbINONHATLCA NPU cpabaTbiBaHWUM Nepexoaa:
sendToRandom("Buy");

Mbl €O34anN UMKAUYECKMIA nNepexos B cocTosHuMM USer. Kaxkablit pas, Korga
cpabaTbiBaeT 3TOT nepexoa, BbisbiBaemas o¢yHKuma sendToRandom("Buy");
MOAENUpPYeT OTNPaBKy 3TUM noTpebutenem coobweHma “Buy”cny4aliHo BbIbpaHHOMY
areHTy. Ecau areHT, KOTOpbIM MoayyaeT coobLlieHWe, ABAAETCA MNOTEeHUMaNbHbIM
notpebutenem (To ecTb HaxoauTca B COCTOAHUWM PotentialUser), To TeKywunm
COCTOSIHMEM areHTa-mnojyyaTeNs CTaHeT cocTosHue USer (cornacHo elle opHOMY
nepexoay, KOTOPbIA Mbl Hapucyem ceituac).

10. Hapucyiite elwe oanH nepexog U3 coctoaHus Potentiallser 8 coctoanne Usern
HasosuTe ero WOM. 31oT nepexos byaeT moAennpoBaTb NOKYMNKY NPOAyKTa B
pe3yabTaTe peKoOMeHAAUMIN ApYyruxX Ntoaei.
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Qo s

T ctatechart
[ Potentialllser

B4 ITA::I
[
Contact

11. UameHuTe cBoiCTBa Nepexoaa:

B cnucke Mpoucxogut Bbibepute Mpu nonyueHnn coobueHus.

B cBolicTBe OcywecTBAATb nepexos BblbepuTe Mpu nosnyueHumn 3agaHHOro
coobueHuns.

B none CoobuieHune HUxKe BBeauTe coobuieHne "Buy”

Tak Kak Mbl MOHMMAeM, UYTO He KaXKAbli KOHTAaKT MPUBOAWUT K HOBbIM
npoAaxam, TO Mbl OFPAaHUYMM [ONH0 YCMELWHbIX KOHTAKTOB C MOMOLLbHO
napametpa AdoptionFraction. 3apaitte cnegyowee [on. ycnoBue
nepexoga: randomTrue (AdoptionFraction)
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] Ceoiicrea 2 F ¥ = 8
% WOM - MNepexog,
-

Mran: WOM

Orobpaxate un  [lickmouns

MponcxoguT: Mpw nenydedun cooBlgeduwa -

Tun cooBLyeHnA: Object -

OcyLUecTEAATE NEpEXDS: @ BesycnosHo

@ Mpw nonyyeHn 3aaaHHoro coobLyeHua:

£ I Ecnn BEINOAHAETCA yonoene

Mpw nenyyenun cooBuyeHna "Buy™
JefcTEne:
Jeon. yonoewne: randomTrueAdoptionFraction)

HonosnHumersbHble ycaosuA nepexodoe

e [lpM nepexode B MNPOCTOE COCTOAHME WHULMUPYIOTCA BCe wMcxoadlme
nepexo/ibl 3TOro COCTOAHMUA, M AMarpamma COCTOAHUIA HauUMHAET K AaTb, Koraa
OAMH U3 HUX NPOU30IJeT.

e [py NPOMCXOXAEHUM COBLITUSA, BeAyLero K cpabaTbiBaHUIO Nepexoaa, TakxKe
OLEHMBAETCA AONONHUTE/IbHOE YC0BME 3TOro nepexoaa. Ecam ato ycnosue
BbINOJIHAETCA, TO TOr4a nepexog, cpabatbiBaer.

MTaK, celiuac B Halel MoAeNn areHT-noTpebutens oTChbiNaeT COOBLLEHNA APYTM
areHTam. Ecnu areHT-nonyyatens ABAseTCsA NoTeHUManbHbIM noTpebutenem (To
ecTb, HaxoauTcs B coctoaHwu PotentialUser), To 3To cooblieHne Bbi3OBET
nepexof ynpas/JeHUa ero Auvarpammbl B cocTosiHue User. Ecnu pguarpamma
COCTOSHUI areHTa-noyyaTens y»Ke Haxo4AmuTcA B COCTOAHUM User, To coobuieHne
6yaeT NpocTo NPOUTHOPMPOBAHO.
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12. Nepeigute B naHens MpoekTbl. EC/M Bbl BUAUTE 3BE340YKY Y MMEHU MOAENMH,
3HAYUT, B Ballell MOLENN eCTb HECOXPAHEHHbIE U3MeHeHUA. LLLeNKHUTE No KHomMKe

naHenn ynpasneHna COXpaHVITb Mojaesb, YTO6bI COXPaHUTb U3MeHeHUA.

AnylLogic Professignal

Maiin  Mpaska Pucosanve Mogene Wn
A v =2 OB D Xi@m
s Mpoektel &3 l [ I'Ianmpa‘ = O
v [A] Market*
5 &9 Consumer
> &9 Main

5 £3 Simulation: Main
&% Kondwrypauwa sanycea: Main
|. Baza gaHHe

13. 3anyctute mogens.

HacbiweHune pbiHKa Tenepb OyaeT npoucxoauTb ObicTpee, a rpaduK MNOKaXKeT
M3BECTHYIO S-06pa3HyI0 KPUBYHO BbIXOZA HOBOFO NPOAYKTa HA PbIHOK.

A~ Market : Simulation - AnyLogic Professional - o X

@y consumers
‘Consumer [5000]

0
14.08.18 221118 020319 10.06.18

@ users Potential users

> B O C EE G © A napa [T &
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da3a 5. YueT NOBTOPHbIX NPOAAXK NPOAYKTA

Jonyctum, 4To y paccmaTpMBAaEMOro Hamu NPOAYKTA OrpaHUYEHHbIA CPOK FO4HOCTM

(nnu cpok akcnayaTaumu), paBHbIA WECTU MecaLam.

Korga I'IOTpE6I/ITel1b 60nblUe HEe CMOXeT N0/Ib30BaTbCA NPOoAYKTOM, eEMy I'IOHa,CI,06I/ITCFI

3aMeHa npoaykta. Mbl cMogenmpyem MoBTOPHbIE MOKYMKM, NPeAnosioKMB, YTO Mo

NCTe4YeHMM CPOKa rogHOCTN TOBapa I'IOTpE6I/ITel'IVI BHOBb CTAHOBATCA NOTEHUWMA/IbHbIMUN

I'IOTpe6MTeI'I$|MM (TO €CTb, alreHTbl NepexoaAT U3 COCToAHUA USE/’O6paTHO B COCTOAHMUE
PotentialUser).

1.

OTKpoiTe pauarpammy areHta Consumer w paobaBbTe Ha Hee napameTp
DiscardTime.

3] Consumer &1 = O || Ceofictea & o = =

4

2.

* DiscardTime - Mapametp

(W AdEffectiveness Wlnas: DiscardTime

OToBpaate MmAa [T WeknrounTe
@ ContactRate —

BuanmocTe: _@ pa
Tun: Bpemn -
@ AdoptionFraction
EamHuua uamepeHna: MECALE -
DizcardTime 3HaYeHWE MO YMOAYIHUHD: 6

3TOT napameTp 3aZaeT CPOK CAyKbbl Hawero npoaykTa. Boibepute Bpems B
KayectBe Tuna napameTpa, 3aTemM BblbepuTe Mecaubl B cnvcke EauHuua

n3MepeHusa U eeegute 6 B nosie 3HaueHue nNo yMOJ14aHUIO.

Hapucylite nepexon u3 coctosHua User B coctoaHue Potentiallser, 4tobbl
NPOMOLENMPOBATL UCTEYEHME CPOKa CAyKObl ToBapa. Mbl XOTMUM HapucoBaTb
nepexoz C/IoXKHoM Gopmbl, Kak Ha PUCYHKe HUxKe. [1ns 3Toro caenaite ABOMHOM

LWEe/TMOK MbIWW MO 3/IEMEHTY Q Mepexop B nanutpe [Anarpamma cocTosHWUM
(3Ha4YOK 3anemeHTa NpuM 3TOM CMEHMUTCA Ha 5}). Y10Obl HayaTb PUCOBAHME,
LLLeNIKHMTE N0 COCTOAHMIO USEr, nocne Yero WesKHUTE Mo XOJICTY Anarpammsl B TEX
TOYKax, rge Bbl XOTUTE MOMECTUTb TOYKM wm3rMba nepexoga. 3aBepLuuTte
pucoBaHue, caenas ABOMHOM LWENYOK MbILIKW NO KOHEYHOMY COCTOAHUIO Nepexoaa
PotentialUser.
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1
q

@l Main @l Consumer 52| = O || Ceoiictsa &2 = 0

[

& Discard - Mepexoa

-
statechart
I y
: Discard

S < nan:
PotentialUser
o @ OToBpaxars uma [ Meknrounte
won B3 MponcxoguT: Mo TaimayTy -

TaiimayT: DiscardTime | | mecaup -

JdedcTene:

Aon. yonoene:

4. HasosuTe nepexoa Discard, nyctb OH cpabaTblBaeT Mo TalmayTy, paBHOMY
3HauyeHuto napameTpa DiscardTime. B cnucke cnpasa OT 3HauyeHus, Bblibepute
MecsALbl.

é Anylogic BblgensieT KpacHbIM LBETOM NepexoAbl, He COeAUHEHHble C
coctofAHMem (Kak Ha pucyHKke cneBa). MOCKOAbKY BU3yaibHO 06e TOUKM Yy
nepexoga MOrYT Kas3aTbCA COEAWHEHHbIMM €  COOTBETCTBYIOLMMMU
COCTOAAHUAMM, BOCMOJ/ib3yemcs [,OMNONIHUTE/NIbHBIM MHCTPYMEHTOM
AWArHOCTUKU. YTo6bl NOHATb, rAe MMEHHO AonylieHa OWKnbKa, Bblaenure
TaKkoii nepexops,. TOUKM KOPPEKTHOrO COeAUHEHUA ByAyT BblaeneHbl 3eNeHbIM
uysetom. Ecam Anylogic He noacBeuMBaeT 3eleHbIM TOYKY COeAUHEHUA
nepexosa M COCTOAHUA, BaM HYXXHO BPY4YHYIO MNOABUHYTb 3Ty TOYKY Ha
rPaHULLY COCTOAHUA, U TEM CaMbIM UCMPABUTb OLLUUGKY.

I ctatechart “® statechart

( Potentialllser
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UcnpaseneHue one4amok

MHoraa npu KOMNUAALMKM MOLENM MOKA3blBaeTCA COO6LLI,EHMe O TOM, 4TO 6bina
06Hapy>+(eHa owmnbKa - He yAaeTcAa pacno3HaTb TO UM UHOE UMA!

[Z, Owndkn 22 .L. }:D‘v:'ﬁ
Owmbor 1

OnucaHue MecTononoxeHne

'@ Discardtime cannot be resolved to a variable Market/Consumer/Discard - Mepexog,

Yawe Bcero TakaA owwnbKa BbizBaHa Tem dakTom, 4to Anylogic yunTbiBaeT perucrp
KNaBMaTypbl B UMEHax 3/1eMeHTOB. B gaHHOM ciyyae olwmnbKa 3aKkN04aeTca B TOM, YTO
6yKBa £, C KOTOPOM HaUMHAETCA CNOBO B UMeHW napameTpa DiscardTime, naHavyanbHo
B MMEHW napameTpa - 3arn1aBHas, a NoNb30BaTe/b CCbIIAETCA Ha 3TO UMSA, UCMONb3YA
nponucHyto 6ykBy f, M MOSTOMYy MMeHa He COBMAZalT, M MNpoucxoamuT owmbka
KOMNUAALMU MOSENN.

Y106b1 MCNpaBuTb OWWOKY, ABaXKAbl LLENKHUTE MO CTPOKE 3TOM OWMOKM B NaHenu
Owwubkn. Ecnm owmnbka rpaduyeckasn, To Anylogic noacseTuT BbI3BaBLUMIA OLIMGKY
anemeHT B rpaduyeckom pegakrope. Ecnv ownbka gonyweHa npu 3a4aHUKN 3HAYEHUA
KaKoOro-To CBOMCTBa 3NemeHTa, TO AnylLogic OTKpoeT cBOMCTBA 3TOr0 3/1eMeHTa U
BbIAENUT Npeanonaraemoe Mecto oWnBKu.

MTaK, Mbl yunim B MOZENM OrpaHuyeHWe cpoKa CAyxkbbl ToBapa, npuBojsllee K
MOBTOPHbIM MOKYMNKam ToBapa notpebutenamu.

5. 3anyctute mogenb. Bbl moxKeTe 3aMeTUTb M3MEHeHWe JAUHAMUKM Npoaark
NPOAyKTa: No NPOLWecTBUMU ONpeaesIeHHOro BPeMeHW POCT HaCbIWEHMSA PbIHKa
CMEHUTCA TOKaZIbHbIM CNAZ0M.
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A- Merket:Simultion - AnyLogi Pofessiona

® users Potential users

> B O C EE G ®
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da3a 6. YueT BpemeHu A0CTaBKU NPOAYKTA

B Hawel Tekywen moaenn npeanonaraeTca, YTo NPoOAYyKT BCerga ecTb B HAMUUKU, U
noatomy nepexog W3 coctoanua PotentialUser B coctoanune User npoucxogut
MOMEHTaNbHO. Tenepb Mbl YCOBEPLLEHCTBYEM MOAeNb, f06aBunB y noTpebutens ewie
O/ HO COCTOAHME, KOTOPOE ByAET COOTBETCTBOBATb BPEMEHM, MPOXOAALLEMY C MOMEHTA
NPUHATUA peLleHnA O MOKYMKe NPoAyKTa A0 MOMEHTa NOAB/EHUA TOBapa B Npoaaxe
W AOCTaBKM ero NoKynaTenio.

1. NoarotoBbTe MecTO A/17 HOBOrO COCTOAHMUA MeXAy coctosHuamn Potentiallser v
User, nepeTalwms coctoaHne User BHU3.

“@ statechart

( Potentialllser Jh

WOM e Ad

Discard

2. OtcoeanHuTe cocToAHMe USEr oT Nepexoos.

Bbiaenute nepexoabl WOMun Adwv nepemectute nx KOHEYHbIE TOYKM Bbllle, 3aTEM
oTcoeanHuTe nepexon, Discard ot coctosHua Potentiallser. Bbl 3ameTuTe, 4To
Tenepb 3TN Nepexoabl 0TObPaXKatoTcA KPacHbIM LBETOM.
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I statechart

[ Potentialllser

WOM [

vt

Discard
s

Contact
N

3. fob6aBbTe HOBoe CocrosHue O us nanntpbl [narpamma COCTOAHMMA IB B
cepeguHy Auarpammbl COCTOAHUIM noTpebuTena v HasosuTe ero WantsToBuy
(«xo4eT KynUTb»). MoOTPEOUTENN B 3TOM COCTOAHUM PeLUM/IN KYMUTb NPOAYKT, HO
NPOAYKT NOKa eLe He npnobpenu.
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T statechart

[ Potentiallser

Dizcard

4. MoacoegnHute nepexoabl WOM, Ad, w Discard Kk cpepgHemy COCTOSIHUIO
WantsToBuy.

5. U3ameHuTe cBoicTBa cocTosHuA WantsToBuy:
LiBet 3anueku: gold
AeiictBue npu Bxoge: shapeBody.setFillColor(gold);

[ Ceoiictea 2 4 ~ = 0

O WantsToBuy - CoctoaHue

Kimas: WantsToBuy

OToGpaaTe MMA [ WickarouwTe

LgeT 3anueku: [ gold | -

JefcTErE NpW BXO4E shapeBody.setFillColor(gold);

JedcTEre Npw BeXoAE
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6. [obasbTe nepexod w3 coctoaHus WantsToBuy B coctoaHue User, u4tobbl
cMoAennpoBaTb AOCTaBKY M, COOTBETCTBEHHO, MOKYNKYy ToBapa. Ha3osuTe 3TOT
nepexopn Purchase.

T statechart

PotentialUser

7. [aBaiiTe NpeanofoXmMm, 4TO B CpedHem AO0CTaBKa NMPOAYKTa 3aHMMAaEeT ABa AHA.
3TO 03HAYaeT, YTO Hall areHT nepenaeT B cocTosiHMe USer Yepes ABa AHA nocne
MOMeHTa nepexoga B coctoaHne WantsToBuy. Ucxopa v3 atoro, 3agante ana
nepexofa Purchase TanmayT ANUTENbHOCTLIO B 2 AHA:

[ Ceoiictea &2 M~ =0
%« Purchase - Mepexog

nag: Purchase

OTobpaxarte MA |:|

MponcxoguT: Mo TafimayTy -

TakimayT: 2 AHK
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8. Cozpaitte ewe oaHy dyHKuUMo cbopa CTaTUCTMKKM, YTOGbI BECTM YYeT 3adaBOK Ha
nprvobpeteHre ToBapa. Bolaenute nonynaumio consumers Ha puarpamme Main,
nepenante B cekumwo cBonctB Cratuctuka W ao6aBbTe HOBYHO GYHKUMUIO
CTaTUCTUKM c MmeHem NWantToBuy " ycnosmem
agent.inState(Consumer.WantsToBuy)

9. Nanee, Ha anarpamme Main, Bblgennte Haw rpaduk n 4obasbTe elle OANH 31eMeHT
OaHHbIX gnsa  oTobpakeHua, co 3HayeHuem consumers.NWantToBuy/(),
3aronoskom Want to buy v usetom gold.

* lNanHme

(® 3nauerne () HabBop gaHHbx

3aronosok: | Users
3HAYEHKE! consumers.NUser()
Uger v

(®) 3Haverne () HaBop aaHHex

3aronoeok | Potential users |
3HaYEHKE! consumers.NPotential()
Uger v
(®) 3HaueHne DHaE-up,a,aHHblx
3aronceok | Want to buy |
3HAYEHME: consumers. NdantToBuy ()

BeT: v
Heer(" g

7
o || || 4

10. NepemecTute HOBbLIN 3N1E€MEHT AaHHbIX B CepeaMHy CMMCKa, 4Tobbl BO Bpems
MmoaenvpoBaHua rpaduk oTobpakan KaTeropum Ha rpaduke B ciaeayloliem
nopsaKe: BHU3Y - NOAb30BATENN, 3aTEM - Te, KTO XO4YeT NpubpecTn NpoayKT, U
BEPXHAA KaTeropusa - noTeHuManbHble noTpebutenn npoaykra. [aa 3Toro
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BblgennTe cekuuto CBOWCTB anemeHTa Want to buyw 3aTeM WenKHUTe No KHoMNKe

Beepx @

es ] HaGop gaHHe:X

Jaronoeok: | Want to buy |

JHaueHUue! | consumers.NdantToBuy()

Uger: @h gold | V|

o=

Bz =

e consumers [..] i

5,000

4,000

2,000

0 2,000

1,000

a
2 wwH. 2021 T 9 Wil 2021

0 Users rant to buy Fotential users

m, 3 |

11. 3anyctute mogens. /lloam, oKupalolme 4OCTaBKM ToBapa, byayT oTobpaxkaTben
Ha rpaduKe U Ha aHUMaLUK XKeNTbIM LBETOM.
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e CONSUMErs
Consurner [5000]

Oct 1, 2015 Jan 1, 2016 Apr 1, 2016 1, 2016

m Users 0 Wank to by Pokential users
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da3za 7. MogenmpoBaHue OTKA30B OT MNOKYMKU
TOoBapa

Tenepb paBaiiTe ydytem TOT ¢akKT, YTO BpPems, KOTOpoe MoTpebuTenu cornacHbl
NOTPaTWUTb HAa OXKMAAHWe AOCTaBKM TOBapa, KOHeYHo. Eciv Bpema focTaBKM NPeBbICUT
npeaesbHO AOMNYCTUMOE BPEMS OXKUAAHUSA, MOTPEOUTENb OTKAMKETCA OT MOKYMKMU.

[aBaliTe HayHeMm c TOro, 4To f06aBMM Ha anarpammy Main fBa NapameTpa, 3a4at0LLMX
MaKCcMManbHOE BpeMs 40CTaBKM ToBapa (25 AHel) u makcMmanbHoe Bpems OXugaHusa
[0CTaBKM (7 gHei) COOTBETCTBEHHO.

1. Otkpoiite guarpammy Main.
2. MepeasuHbTe XOACT rpaduyYecKoro peaakTopa BMPaBo, YTOGbl Mbl  MOMJIM

PacnonoXnTb aIeMeHTbI 3a Npegenamm BM,D,MMOI;'I obnactn okHa mogenu.

é Yrto6bl nNepesBUHYTL XOJNCT rpaduUUEcKOro pepaKkTopa, HaxKmMuTe NpPaBylo
KHOMKY MbILIK B PeAaKTOpe U NnepemeLlainTe Mbillb, He OTNYCKan KHOMKY.

6 CuHAA npAMOyronbHas pamMKa Ha guarpamme Main oyepumBaeT rpaHuULbI
OKHa mogenu. Mpu 3anycke mogenu Bbl yBUAUTE Te 3/IEMEHTbI, KOTOpble
pacnosioKeHbl BHYTPU 3TOU PamMKM.

#3l Main 22 | &) Consumer

(* MaxWaitingTime €9 consumers [..]

(& MaxDeliveryTime £, 000

4,000

LR e Tn

3. Cospaitte asa napametpa. NapameTtp MaxWaitingTime 3apaeT makcumanbHoe
BpPEMs, B TEYEHWE KOTOPOro noTpebutenb roToB KAaTb AOCTaBKM NpoayKTa (B
Hallem c/yyae - CeMb AHeN).
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O] Ceoifcrea 52

@ MaxWaitingTime - NapameTp

Kras: MaxWaitingTime
BranmocTs: @ pa

Tum: double -
3HAYEHME MO YMONYEHNHY 7

4. [Opyroin napametp, MaxDeliveryTime, 3a0aeT MakCMMaNbHO BO3MOXHOe Bpems
[OCTaBKM ToBapa. [lOCKOMbKY Mbl  [O/MKHbI  yyecTb cneunduky paboTbl

onpefeneHHbIX OTeYEeCTBEHHbIX CAYKO6 [AOCTaBKM, 3a4afuMM 3HAYeHue 3Toro
napameTtpa paBHbIM 25 gHAM.

] Ceoiictea &2

@ MaxDeliveryTime - Mapametp

ras: MaxDeliveryTime
BugumocTe: @ pa

Twm double -
3HaueHNE NO YMOAHaHNH: 25

Taknum 06pasom, AOCTaBKa TOBapa MOMKET A/INTbCA OT OAHOTO A0 25 AHel, B cpeaHem
e [40CTaBKa 3aHMMaeT ABa AHA. [laBaiTe M3MEHMM 3HaYeHne BPeMeHU 4OCTaBKM C

d)MKCVIpOBaHHOI'O nepunoaa, paBHoOro ABym AHAM, Ha CTOXaCTUYECKOeEe BblpaXkeHue,
KOTOpOE UCNoNb3yeT BbILLIeyKHSaHHbIﬁ AnanasoH 3HaAYEHU.
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®yHKUUU pacnpedeneHus sepoamHocmel

B cneayouwei Tabauue Mbl pacCMOTPUM Camble 4acTO WCMoAb3yemble GyHKUUK

pacnpegeneHvs BepOATHOCTEMN.

MonHbIA CAMCOK QYHKLUMIA, NOALEPHKUBAEMbIX

AnylLogic, Bbl MO)KeTe HaWTW B LOKYMeHTauuu, B pasgene MpunoxxkeHue. Java B

Anylogic > ®ynkuum Anylogic.

dyHKLMA pacnpeseneHuns
BEPOATHOCTEM

OnucaHue

PaBHomepHoOe

mean

min max

uniform( min, max )

Mcnonb3yeTca, Korga Bbl 3HaeTe MUHUMANbHOE U
MaKCMMaibHOEe 3HaYeHMA, HO He 3HaeTe, ABNAOTCA
I OAHW 3HAYEHWA B 3TOM WMHTEpPBasie 3HAYEHWUM
6onee 4yactoTHbIMKM, uYem apyrue. [losTomy,
BblIbMpana faHHOe pacnpeneneHne BEpPOATHOCTH,
Bbl NPOCTO NojaraeTe, YTO BE/IMYMHA NPUHMUMAET
noboe 3HayeHMe M3 33a[aHHOTO MHTepBana ¢
paBHOM BEPOATHOCTHIO.

TpeyronbHoe

mean

3
=1
3 ||

od max

triangular( min, mode, max )

Mcnonb3yetcs B TOM C/yyae, Korga y Bac
HE4OCTaTOMHO WM3MEpPeHWn AN NOCTPOEeHMs
SMMMPUYECKOro pacnpefeneHuns, Ho Bbl 3HaeTe
MMHUMa/IbHOE, MaKCumasibHoe 1 Hanbosiee YacTo
BCTpevyaemoe (MofanbHoe) 3HauyeHue.

TpeyronbHoe pacnpeaeneHue 06bI4HO
ncnosbayeTcs ans 3agaHus BPEMEHM
06CNYKMBAHMA UM ANUTENBHOCTY ONepaumu.

DKCNOHEeHUManbHoe

mean

'
1
'
'
'
'
1
.
1
]
]
1
'

exponential( lambda, min )

OnucbiBaeT BpemMa MeXay MPOUCXOXKAEHNEM
cobbiTnin  Kak [lyaccoHOBCKMI npouecc, T.e.
Lenoyky cobbiTMiA, NPOUCXOAALMX HE3aBUCUMO
Apyr OT Agpyra C MOCTOsiHHOW (B cpeaHem)
WMHTEHCUBHOCTbIO.

Mcnonb3yeTca gna onpeaeneHus spemeHmn
MeXay NpmbbITUAMMN NOCETUTENIEN, 3BOHKOB,
3aKa30B, AeTanei B NPOLEeCCHO-
OPUMEHTUPOBAHHbIX MOAENAX.
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HopmanbHoe

mean

mean

normal( sigma, mean )

[nckpeTHoe paBHOMeEpHOe

[ [
min max

uniform_discr( min, max )

»
>

Xopowo onucbiBaeT AaHHble, rpynnupyowmnecs
BOKPYT M3BECTHOIO CpeaHero s3HayeHus.

YT106bl OrpaHNYNTL 3HaYeHUA (Hanpumep, oTceyb
oTpuuaTenbHble 3HayeHus), NCMNonb3ynTe
HOpManbHOEe pacnpeaesieHne C OrpaHUYeHUAMM
WM apyroe pacnpegeneHve (norHopmanbHoe,
Famma, beta nnu Beitbynna).

Mcnonb3yeTtca Ana mMoLennpoBaHMA KOHEYHOro
Yucna pe3ynbrtatoB, npoucxogAawmx cC paBHOI\/'I
BEPOATHOCTbIO.

B MHTepBan BO3MOXKHbIX 3HAaYEHU I BKAKOYAOTCA U
MWHUMANbHOE, W MaKCMMa/bHOE 3HayeHus,
nosTomy BbI30B O&YHKUMK uniform_discr(3, 7)
MOKEeT BepHyTb 3,4, 5, 6 uan 7. (Borshchev, 2013)

O3HaKomMMBLKUCL C MHOPMALMEN B NPUBELEHHOM Bblle TabMLE, MOXHO NPUNTU K

BbIBOAY, YTO CaMbiM MOAXOAALLMM pacnpefeneHnem BEpPOATHOCTEN ANs 3afaHuA

BpeMEeHU OXXnaaHnA ABNAETCA TpeyrosibHoe.

5. Otkpoitte gumarpammy areHTa Consumer w Bblaenute nepexofd Purchase. Mol

XOTUM U3MEHUTb 3HAYEeHUe Tal‘/’w\ayTa, no KoTopomy cpa6aTb|BaeT nepexog,. Ana

3TOrO Mbl BOCMOJ/Ib3YEMCA MacTepom Bblibopa GyHKLMI pacnpeseneHms, KoTopbli

BCTaBUT BbI30OB d)yHKLI,MVI B NnoJjie CBOWCTBA nepexoaa. Y106bI 3aMEHUTD TeKyuwee

3HayeHne nonAa Taﬁmay‘r, BblAennTe ero Mbillblo.

] Ceoifcrea 53

% Purchase - MNepexopg

s

= v = g

—

Purchase

OToBpaarte MmA [ WckarounTe

MpoucxoguT:

TakmayT:

Mo Taﬁ% -
E -

AHK
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6. WenkHuTe no KHOMKe nNaHenu ynpaeneHus Bbibepute pacnpegeneHue

BEPOATHOCTEMN... J\’

- | s

i X i@ oo ~ %

7. OTkpoeTca okHo MacTepa Bblbopa pacnpeseneHuns BepoaTHOCTEN.

BuiBepuTe pacnpeeneHme BEPOATHOCTE. . m] x
| buneTp Triangular : : : : :
' ' ' '
Exponential AN min: 1.0 E E E E
Exponential (truncated) 1 1 H H
Gamma max; 250 ! ! ' '
Gamma (truncated) | | 1
Geometric mode: i : :
Hypergeometric 1 1
' '
Gumbel Type | B B
Gumbel Typell |||| II i
Laplace | | || g
Logarithmic III' '
pogite G le of the Triangular distrib
Lognorrmal enerates a sample o e lriangular distrioution. ~

Negative Binomial - . .
g The Triangular distribution 1s a continuous distribution bounded on both sides.
MNegative Binomial (truncated) =

:wma: . e The Triangular distribution is often used when no or little data is available; it is rarely an
. °:t”a (truncated) accurate representation of a data set. However, it is employed as the functional form of
PZ;{TU regions for fuzzy logic due to its ease of use.

Poisson

The Triangular distribution can take on very skewed forms including negative skewness.

FP{ols‘s.onh(truncatad] For the exceptional cases where the mode is either the min or max, the Triangular
2Ye distribution becomes a right triangle.
Triangular&y

Triangular Parameters:

Triangular (truncated) min - the mi um x value

xefzu:: g max - the maximum x value v
eibull {truncated) v mode - the most likely x value.

8. [unanorosoe okHO Bbibepute pacnpegeneHne BepoATHOCTEN NO3BONSAET BbIGPATHL
O4HY M3 nopaep:kunsaembix Anylogic dyHKUMIA pacnpefeneHus BepoATHOCTEN.
BbibepuTe PyHKUMIO Triangular B pacnonoxeHHOM CneBa cnvcke. BeeguTe B nons
napameTpoB min, max u mode 3HauyeHuAa 1, 25 n 2 cooTBeTCTBEHHO. B npaBom
BEPXHEM Yr/Yy Bbl yBUAUTE aBTOMATUUYECKN NOCTPOEHHYIO TMCTOrPAaMMy 3HAYEHU,
CreHepupoBaHHbIX GYHKLMEN € 334aHHBIMU NapameTpamu. LLlenkHUTe no KHomKe
OK, 4TO6bl BCTaBUTb BbI30B GYHKLMM B KOAOBOE NoNe.

9. B none 3afaHuA 3HaYeHUn TaimayTa ByaeT aBTOMaTUYECKM BCTAB/IEHO BbipasKeHue
triangular(1, 25, 2). aBaliTe U3MeHUM 3Ty CTPOKY Ha BblpaxKeHwe triangular(l,
main.MaxDeliveryTime, 2)



AnylLogic83aTpugHa 83

34ecb Mbl UCcNonb3yem npeduKe /mMain, 4Tobbl NoNYy4UTb AOCTYN K areHTy Mainvs areHTa
Consumer.

10. Hapucyitte nepexog, nog HassaHuem CantWait, KoTopblit BbIXOAUT U3 COCTOAHMA
WantsToBuy v BeaeT B cocToaHue Potentiallser. ITOT nepexos moaenmpyeT To,
KaK noTpebuTenb OTKAsbiBaeTCA OT MOKYNKM TOBapa BBMAY €ro [0/Aroro
OTCYTCTBMA. B pe3synbrate pguarpamma CoOCTOSHUI areHTa Consumer 6ypet
BbIFNAAETH TaK:

!

@ AdEffectiveness I statechart

Potentialllser

(® AdoptionFraction CantWait(Dy WOM B3

WantsToBuy

Purchase (1)

@ ContactRate

@ DiscardTime

Q

(L Discard

11. UameHute  cBolicTBa  nepexoja, 3afjaB  ero  Taillmayt  paBHbIM
triangularAV(main.MaxWaitingTime, 0.15) pHei.

& CantWait - Mepexog,

bas: CantWait [] Orobpaxate uma ] MeknouuTs
MponcxeguT: Mo Taimayty -

TalimayT: triangularAV(main.MaxWaitingTime, @.15) | AHW -
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Mbl 33faemM MaKCMMaA/NbHOE BPEMS OXWAAHMSA C MOMOLLbID  TPEeyro/ibHoro
pacnpegeneHunn co cpegHUM 3HadyeHneMm, paBHbiM napametpy MaxWaitingTime (T.e.,
OZHOM HeZene), N OTKAOHEHWEM OT 3TOrO 3HaYEHUA, pPaBHbIM 15 NnpoueHTam.

Mbl MCMonb3yem MapameTp, a He MPOCTO YyKasbiBaeM COOTBETCTBYHOLLEE 3HAYeHue
BPEMEHW AN TOro, 4Tobbl BNOCNAEACTBMM MMETb BO3MOMKHOCTb BapbMpPOBaTh 3TO
3HayeHue AMHAMUYECKU U HabntoaaTb 3GGEKT OT MPON3BOAUMBIX USMEHEHUI NPAMO
no xoay mogenvposaHusa. OgHMM M3 cnocoboB CO34aHMA MHTEPAKTUBHOM MoAenu
asnaetca fobasneHWe 3/1eMeHTOB YNPaBAeHUs U CBA3bIBAaHWE UX C BapbUpPyeMbIMU
napameTpamu.

SnemeHmel yripasneHus

Mogenn MOKHO chenaTb WHTEPaKTMBHbIMKM, [06aBMB B WHTepdeilc moaenu
pasnuYHble 3s1emeHmbl ynpassaeHus (KHOMKW, GeryHKW, TeKCToBble noas M T.4.).
3nemeHTbl YNpPaBAEHUA MOTYT WCMONb30BaTbCA KaK AN  33aJaHuA  3HAYeHUM
napameTpoB nepes HayasoM BbIMNOAHEHUA MOAENN, TaK U ANA USMEHEHMS MOLenu
MPSIMO MO XOA4Y €€ BbINO/IHEHMA.

Y 3/1emMeHTOB ynpaB/ieHWA, UMEIOLMX COCTOAHWE WAN COAEPNKMMOe (TaKkux, KaK
6eryHoK, nepeknoyatesnb, TEKCTOBOE NoJie U T.A.), €CTb TEKYLLee 3HaYeHue, N OHU
MOTYT 6bITb C843aHbI C NEPEMEHHBIMU M NapaMeTpamM, TaK YTO, KOraa Nonb3oBaTeNb
M3MEHAET COCTOAHME TaKOro 3/IeMeHTa YNpaB/JeHMA, WM3MEHAETCA W 3HadyeHue
CBA3AHHOIO C HMM 3/1eMeHTa (HO He HaobopoT). Kpome Toro, Bbl MOXKeTe 3a4aTb ANA
aNemMeHTa YMpaB/ieHUs onpeaeneHHoe f[encTBue, Hanpumep: Bbi3oB QYHKUUM,
nNaHnpoBaHue cobbiTaA, Nnepegady coobLLeHNs, OCTaHOBKY MoAenu u T.4. [eicteue
6yOeT BbINOMHATLCA KaXKAblW pas, Koraa nosib3osaTe/lb MEHAET COCTOAHME 3/1EMEHTA
ynpaBaeHus. 3HayeHWe 3/1eMeHTa ynpasaeHua obblYHO AOCTYMHO B KoAe ero nons
[elicTBue Kak value, a TakxKe Bo3Bpalaetca GyHKunel anemenTa getValue().

Mbl fo6aBMM OeryHoOK - 31eMeHT ynpaB/ieHWs, KOTOpbI Mo3BonseT BblbMpaTb
UMCNIOBOE 3HaAYEeHME U3 onpeneneHHOro nHTepeana. beryHok Yacto ucnonb3yetca ans
TOro, YTO6bl U3MEHATb 3HAYEHMA YUC/IEHHDbIX MePeMEHHbIX 1 NMapameTpPOB.

12. BepHutecb Ha aunarpammy Main. OTKpoiiTe nanuTpy dnemeHTbl yrpaBaeHus,

nepetawumte snemeHT Berywok "7 Ha aMarpammy M pacrionoxuTe ero nog,
rpadmkom. Ceityac Mbl CBAYKEM 3TOT BEMYHOK C OAHMM M3 HALLMX NapamMeTpoB.
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%s Mpoextui | [ Manurpa 52 = 0 ||@) Main £3
3neMEHTLI yNpasneHns ao &9 0 I
08.05.2015
H\ Kronka
Users

o ®naxok

Tekcroeoe none
ie| =
27 Mepexnrouarens
2 €= BeryHok - U’
'Y |+ Professional o

13. UameHuTe cBoMCTBa BeryHKa:

e YcraHosuTe dnaxok CeasaTb ¢ U BblbepuTe napametp MaxWaitingTime wn3

PacnoNoXKeHHOro cnpasa CNUCKa.

e 3aganiTe MMHMMaNbHOE M MaKCMMajbHOe 3HadyeHua beryHKa. Bbl cmoxeTe
BapbMpoOBaTb 3HAYeHWe napameTpa B 3a4aHHOM MWHTEpBase 3HAYeHWN.
Beegute 2 B none MuHumanbHoe 3HaueHue U 15 B none MakcumanbHoe

3HayeHue.

e  Y106bI NpK paboTe ¢ GeryHKOM BbIBUPANMCH TONLKO LeAble Yncna, seegute 1

B none LWar.

e 3aTemM LWENKHUTE NO KHOMKe [Lo6aBuTb METKM..., YTOObl OTOBpaXkaTb 3TU
3HayeHus 6eryHKka BO Bpems MoAenuMpoBaHuA (Mpu 3Tom nog 6eryHKkom

NosBATCA TEKCTOBbIE METKWU min, value n max).
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] Ceoiictea &3 i |

= slider - BeryHok

Wma: I slider |

] Wcknroumnte OToBpaxaeTca Ha BEPXHEM areHTe

[] Bnokupoeats

OpuenTtayus: (O BeptukansHas (@ MopusonTansHas
b Cemsare =, | @ MaxWaitingTime v | T3
MuHUMaNnbHOE 3HaYEHNE: 2

MakcumaneHoe 3Ha4EHNE! 15

War: 1

JoctynHocTs: =, 9 pa

: [JoBaenTe METKM... ‘

14. Oob6asbTe ewe oguH 6eryHoK nod npeablaylmm 1 HacTpoMnTe ero cieayowmm
obpasom:

] Ceoiictea 52 (A a m|

= slider1 - beryHok

Wma: l sliderl |

[JWckarouute OToBpakaeTca Ha BEPXHEM areHTe

[]Bnokupoeats

OpuenTauua: (O BeptukansHas (@) MopusoHTansHas
. — | - |

[ Cenzars =, | @ MaxDeliveryTime v | T3

MUHUMANbHOE 3HaYeHne: | 5

MakcumaneHoe 3HaueHne: | 25

War: 1
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[asaitTe po6aBMm NOANUCK ANA  KakAOro Co3AaHHOro b6eryHka. [aa 3toro

BOCMONb3yeMcs GpUrypoit npeseHTauum Teker A3,

15. OtKkpoitte nanutpy MpeseHtauus i nepetawmre ase Gpurypbl Teker H2 Ha
AMarpammy v pacrosioXuTe Ux Hag beryHkamu.

&) Main 3

Users MpezenTayma go

/ Aa Tekcr

MaKc. BpeMA 0XXUAAHWA

I

min value max

Makc. BpeMA 40CTaBKK

I

min value max

16. B cBOIMCTBaX TEKCTOBbIX METOK, B CEKLMM TeKCT, 3a4alTe TEKCT, KOTOPbIN Bbl XOTUTE
0oTOBpParKaTb C MOMOLLLbIO 3TUX METOK. A BEpXHeN MeTKu BeeauTe Maxc. Bpems
OXUAAHMS, ANA HWKHEN - Makc. BpeMs JOCTaBKH.

v Tekcr

=, Makc. epema oxugaHua

v Buewnwnn emng

Liser: = Y
BolpaeHueanne: =, —= =
Wpuno: SansSerif * 12 ~| n

|Kypeue [ ] NonyxupHbiii

B ceKuuu cBOWCTB BHewHUA Bug, Bbl MOXKeTe 0TGOPMATUPOBaTb TEKCT, USMEHMUB €ro
uBeT, BbipaBHMBaHMe, WPUOT 1 pasmep.
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Moanuck nop BeryHkamu Takke asaalotca durypamm Teker “3. Bbl moxere
pefaKTMPOBaTh MX, KaK Nto6YIo Apyryto TeKcTosyto ¢purypy Anylogic.

17. 3anyctuTte mogens M noHabaogaiiTe 3a ee noBegeHMeM. M3meHss MakcumanbHoe
BpeMA OXWAAHWA W MaKCMMa/ibHOE BPEMA AOCTaBKM, Bbl MOXKETe OLEHWUTb
B/IMAIHWE 3TUX U3MEHEHUI Ha NoBefeHne NoTpebuTenei n COCTOSHUE PbIHKA.

A~ Market : Simulation - AnyLogic Professional = o X

@ consumers
'Censumer [5000]

0
140818 221118 0203.19 10.06.10

@ users ) Want to buy Potential users

Makc. Bpems oXugaHuA
2

7 15

Makc. Bpems QocTaskmM

—0

> B O QC EE QG © A e [T &
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da3a 8. CpaBHeHUEe NPOroHOB Mo4EeNU

Tenepb AaBaiTe cpaBHUM NoOBeAEHME MOLENW NPU Pa3NUYHBIX HAYaIbHbIX YCI0BUAX.
Mbl mornu 6bl BPYyYyHYIO M3MEHSATb 3HAYeHMsA MapaMeTpoB, 3amnyckaTb MOAeNb U
COXPaHATb pe3y/bTaTbl MOLENNPOBAHUA B CNELMANINIUPOBAHHOM MHCTPYMEHTE A5 UX
CPaBHEHMA, HO HAMHOTO npoLle 6yaeT BOCNO/1b30BaTbCA BCTPOEHHbIM 3KCNEPUMEHTOM
cpaBHeHus "nporoHos" Anylogic.

SKcrnepumMeHm CpasHEeHUs «MPo20HO8»

DTOT WMHTEPAKTMBHbLIA 3JKCMEPUMEHT MO3BOMIAET MEHATb 3HAYeHUA napameTpos
MOZLe/11, 3aHOBO 3aMNyCcKaTb MOJE/Ib U CPAaBHUBATL PE3Y/IbTaTbl HECKOJ/IbKUX MPOrOHOB,
NOYYEHHbIX NPU PA3UYHbIX 3HAYEHUAX NapaMeTpPoB, Ha 04HOM rpaduke.

CTaHAapTHbIM MO/Mb30BATENbCKUIA  UHTEpdENCc 3KCnepuMmeHTa BKAKO4YaeT B cebs
3/1eMeHTbl YMpaBAeHMA AAA BBOAA 3HaYeHMIn napameTpoB W rpadwmk(n) agna
OTOBpParKEHMA NOYYEHHbIX PE3Y/IbTAaTOB. TUMN KaXKA40ro 3/1eMeHTa YpaBieHUs 3aBUCUT
OT HaCTPOEeK B CEKLMK CBOMCTB PegakTop 3HaueHus yrnpaBasemoro 3STUM 3/1eEMEHTOM
napameTpa.

Mbl €cO34aAMM 3KCMEPUMEHT, KOTOPbLIA MNO3BOMUT BPYYHYID M3MEHATb 3HayeHue
napametpa ContactRate w cpaBHMBATb MNoBeAeHWe MoLenun, Habnogaemoe npwu
pa3IMYHbIX 3HAYEHUAX 3TOro NapameTpa.

1. OTkpoiite gmnarpammy Main. [Jo6asbTe Ha gmarpammy Habop AaHHbIX @ us

%2 Mpoexrer | [& Nanwrpa &2 = 3 ||@&l Main &3

CratmcTka 58
6 w CEOp A3HHBIX ~
Q::: @ Habop gankbix ‘-gu:nn ymars [ ] > usersDS
o @ Cramcivka

@l Janszie ructorpamsl

: 5,000
w @% lanHsie gsymMepHOi rMcTOrpaMmel dooo HERETaEER  SREEERRE
\t( (& Bnixogroe ssaueme
o w [uarpamms 2,000 - — N - —— — A
Hin

Wl ¢ rrafiarnesn musrnsiaes

Ha6op paHHbIX MOXET XpaHUTb Napbl 3HayeHun (X,Y). Mbl xoTum, 4TobbI 3TOT
Habop AaHHbIX XPaHWU UCTOPUIO AMHAMMUKM Npoaak npoaykTa. C onpeaeneHHon
nepuoauYHOCTbl0 B Habop AaHHbIX OyAyT 3anMcbiBaTbCA TeKyllee 3HayYeHue

89



90 Anylogic 8 3a Tpu gHA

MOAE/NbHOTO BPEMEHM M COOTBETCTBYIOLLEE €My KO/IMYecTBO noTpebuteneit
NPOAYKTa.

2. YT06bl 3anucbiBaTb B HAabOP AaHHbLIX BPeMeHHble MEeTKM, OCTaBbTe Bbl6paHHOM
onuuio Ucnonb3oBaTbh BpeMs B KauecTBe 3HaueHus no ocu X B CBOMCTBAX 3TOro
Habopa AaHHbIX.

3. Tenepb yKaxkuTe, Kakoe 3HayeHue ByaeT 3anomMuHaTbCA MOMWMO BPEMEHHOM
meTKK. BBeaguTe B none 3Hauenue no ocu Y: consumers.NUser().

4. Habop AaHHbIX MOXET XPaHWUTb TO/IbKO OrpaHNUYEHHOE KONMYeCTBO 3HaYeHnin. Mol
OrpaHnYMm Hawy Bbl6OpKY nocnegHMmm 500 3HaYeHUAMN. YKaKUTE, YTO AaHHbIN
Habop faHHbIX byaeT Xpauutb go 500 nocneaHux nsmepeHuii. Bolbepute onuuio
O6GHOBNATb fAaHHble aBTOMaTuuecku C Mepuogom obHoBNEHUA: I AeHb. Mbl
AobaBnsem nNo og4HOMY 3HAYEHMUIO HA KaXKAbIi MOAENNPYEMBIN AeHb.

\[C] Ceovicrea i3 =

©" usersDS - Ha6op gaHHbIX

Nms: usersDS
V| Otobpaxats uma [ | Ucknroumnts
BuaumocTe: 9 pa

V| Vicnonbzoeath Bpemsa B KayecTse 3Ha4eHNA No ock X

3HayeHue no ocu Y: consumers.NUser()

Xpanute go 500 NOCNEAHUX UIMEPEHWIA

© OBHOBNATL A3HHbIE 3ETOMATUHECKU

He 06HOBNATL A3HHbIE 3BTOMATUYECKH

Tenepb y Hac ecTb Habop AaHHbIX, KOTOPbIA ByaeT XpaHWUTb AUHAMUKY U3MEHEeHWI
Konauyectea notpebutenein npogykta. Kaxgoe HOBOe 3HayeHWe Moydaerca nytem
BbI30Ba GYHKUMM CTATUCTUKKN NUser(), co3paHHON Hamu paHee B MONYAALMM areHToB
consumers.
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5. Tenepb faBaiiTe M3MEHUM CBOICTBA B CEKUMM Pepaktop 3HaueHusa Ana 06owmx
napameTpoB Ha Jauarpamme Main (napametpbl  MaxWaitingTime w
MaxDeliveryTime). Boibepute beryHoK Kak Tun yrpaBnieHus, YKaXKUTE Te }Ke MUH
M MaKC 3Ha4YeHMWA, YTO Mbl 334aBanu Ans 6eryHKoB Ha guarpamme Main. Mpu
YKENaHUUN MOKETE TaKKe U3SMEHWUTb TEKCTOBbIE METKU (Hanpumep, Ha Makc. Bpems
oxugaHna n Makc. Bpems 4OCTaBky).

* Pepaktop sHaueHus
MeTka: Makc, Bpema oxngaHus
Twun ynpaenenuna: | beryHok

MIKH. 2

MEKC.: 15

~ Pepaxtop sHaueHWs

MeTka: Makec. BpemMA gocTasKK
Twun ynpaenexna: | BeryHok

BKH.: 5

MaKC.: 25

Tenepb Mbl rOTOBbI CO34aTb SKCNEPUMEHT CPaBHEHWA NPOroHOB.

6. Otkpoiite naHenb lMpoekTbl, We/JKHUTE B AepeBe NPaBoi KHOMKOW MblwK No
anemeHTy moaenn Market v Boibepute Co3aatb > DKCNEPUMEHT U3 KOHTEKCTHOTO
MeH1o. Mpun 3TOM OTKPOEeTCA AManoroBoe okHO HoBbIli 3KCNepUMEHT.

7. B cnucke Tun akcnepumeHTa, BbibepnTe CpaBHeHME «NPOroHOB» EE] LWenkHute

no KHornke fanee.



92 Anylogic 8 3a Tpu gHA

Hogeili 3kcnepument O *

3KcnepUMeHT

BuiBepuTe TUN 3KCNEQUMENHTE, 33/3lTE MMA M BEIBEPUTE areHTa BEPXHEND YPOBHA.

Wma: | CompareRuns

AreHT BepxHero ypoeHa: | Main ~

Tun SKCOEQUMEHTE:

€ Mpocroii skcnepumerT Mo3B0NRET MHTEPAKTMBHO 3343BaTh Pas/INYHBIE 3HAYEHNA
NapamMeTpos 1 3anyCkaTe MOAENE C STUMI SHAHEHUAMM.
BusyaneHo cpaBHWEAET pesyneTatel "NPoroHos” Kak B CKANAPHOA
diopme, Tak 1 B BMAE HaBopPOB AaHHbX.

2 Onummusauus
€3 Bapeuposanue napamerpos

€3 Cpasnenne "nporonoe” !
€3 Monte-Kapno

€3 Ananus uyscTBUTEABHOCTH
2 KanuwBposka

ﬁi O6yueHune A

e_? HecTangapTHe

KonupoeaTe ycTaHOBKW MOAENBHOTD BPEMEHN M3t | Simulation b

< Hasap [anee > loToso OTmeHa

8. Ha ctpanunue Mapametpobl, 4o6aBbTe 06a NapameTpa B KONOHKY BbibpaHbl. YT06bI
[06aBUTb MapameTp, BblAeUTe ero B 1€BOM KONOHKe [LOCTYMHbI U LWENKHUTE NO

KHOMKe m Mnu 3Ke Bbl MOKeTe MPOCTO LWENKHYTb MO KHOMKe @ yTObbI CpPasy
BbI6paTb Bce napameTpbl. LLenkHute no KHonke Janee, Korga oba napametpa
6yayT fobaBneHbl B KONOHKY Bbi6paHbl.
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Hoeelid skcnepumenT - CpasHeHwe "nporoHos” O x

Mapametphbl

BriBepute napamerpel Tuna areqta "Main", Bel mMoxeTe MeHATE
3HaYEHWA BbIBpaHHbE NapamMeTpoE MEXLy "NporoHamu” Mogenn.

doctynHen Bribpanen

Makc. BEMA OHWATHWA
Makc. BREMA LOCTIBKKN

4

< Hasapg Hanee = loToBD OTmeHa

9. Ha cnepytoweit cTpaHuLe mMmacTepa Bbl MOXeTe 334aTb, Kakune rpadukm Bbl XoTUTE
006aBUTb AN 0TobpaKeHUA pe3yibTaToB SKCNepumeHTa. Ham byaet nocTaTouHo
opHoro rpaduka. 3agaliTe ero CBOWCTBa, BBeAA cnefylolime AaHHble B Tabavuy
Awvarpammbi:

a. B konoHke Tun, BbiGepuTe onumio Habop AaHHbIX.
b. B Ko/MOHKe 3arosnoBOK Auarpammbl, BBeaute /70/1b308aresu.

C. B KonoHKe BbipakeHue, yKaxKuTe TOT HAbOP AaHHbIX, KOTOPbIV Mbl 333K
Ha Aawnarpamme Main. Ona 3T1oro BeeguTe root.usersDS. Wmsa root
MCMNoNb3yeTca 34ecb ANA AOCTyNa K areHTy BEepXHEero ypoBHA mogenu (B
HalweMm cnyyae 3To areHT Main). 31oT rpaduk byaeT oTobparkaTb AaHHbIE,
cobpaHHble Habopom AaHHbIX usersDS.

10. WenkHuTte no KHonke MoToeo.
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Hoeeii 3kcnepumenT - CpaeHeHne "nporoHos” a *

Juarpammbi

JapaiiTe guarpammbl, KoTopble BygyT oTobpamaTe CpaBHUBaEMBIE
PESYNBTATEl MOAENMPOBHWA,

Tun

Habop JaHHB

3aronoeok Anarpgarmel BprE)KEHHE

Monezosatenn root.usersDs

£ >

B none "BeipaeHne” areHT BEPXHErD YPOBHA AOCTYMNEH Kak root, Bel mMoxeTe Hanwcats,
Hanpumep, "roct.myDataset”,

< Hasap Hanee = ToToeo OTtreHa

ABTOMAaTUYECKM OTKPOEeTCA AMarpamma  3KCNepumMeHTa CpPaBHEHWs MPOroHoB
CompareRuns. Bbl yBUANTE Ha Hell 31eMeHTbl CTaHAAPTHOro MHTepdeica gaHHOro
TUMA 3KCNEPUMEHTA.

& Main | ] CompareRuns 53 | =\

Market : CompareRuns

KonuuecTeo NporoHos: ?

NapameTpbl NonwbaosBatenu
i

Makc. BpeMa oxnOaHUR ?

o 100

Makc. BpemMa gocTaskm ?
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11. Mbl X0TUM, UTOEbI HaLL SKCNEPUMEHT UCCAeA0BaN AaHHbIE, COBpaHHbIe 3a nepuog,
npesblWwatowmnii oauH rog,. MNyctb Halw 3KkcnepumeHT mogennpyet 500 gHelt. YTobbl
OrpaHUYMUTL BPEMA BbINOJIHEHUA 3KCMEPUMEHTa, BblAENUTe IKCNEPUMEHT
CompareRuns B naHenn [lpoeKTbl, 3aTemM PacKpPOWTE CEKLUMIO CBOMCTB
akcnepumeHTa MopenbHoe Bpems 1 BBegute 500 B none KoHeuHoe Bpems.

12. 3anyctuTe aKcnepumeHT. Bbibepute Haw HOBbLIN IKCMEPUMEHT M3 CMMCKA NoA

KHOMKOWM o 3anycTurhb: Eal Market / CompareRuns, Uan WwenkHUTE NpasBoi
KHOMKOW MbIWK No sKkcnepumeHTy CompareRuns B pepese naHenun MpoekTbl 1

Bbl6epMTe 3anycw|'rb G N3 KOHTEKCTHOIoO MEHI0.

E! AnylLogic Professional

®ain Mpaeka Bwg Pucosanwe Mogene Vucrpymenter  Cnpaeka
H-E2HBIYD] w O~ -E| 10
% Mpoexter 2 | [ Manwrpa = B || M €  Market / Simulation

A Market Market / CormpareRuns
&9 Consumer 12
&9 Main

13. B oKHe Mogenu, LWenKHUTe no KHomke 3anyctutb. CHayana Bbl yBuauTe

pe3ynbTaTbl, NOAYYEHHbIE NPU 33A4aHHbIX NO YMONYAHWIO 3HAYEHWUAX NapameTpoB.
Tenepb MV3MeHWTE 3HAYEHUA MapPameTPoB M CHOBA LWLE/JKHUTE MO KHOMKe
3anyctutb, 4TOObl UM3y4ynTb MOBEAEHME CUCTEMbI MPU  APYrUX 3HAYEHUAX
napameTpos.
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A Market : CompareRuns - AnyLegic Prefessienal

Market : CompareRuns

KonwuecTeo nporoHos. 4

NapameTpbl

MaxWaitingTime

5.4893

Monezoeatenn
5.000

-0 4.000

2 15
3,000

MaxDeliveryTime 8.368
—O 2,000
5

1,000

0

0

50 100 150 200 250 300 350 100 150 500
@®Runo Run 1 Run2 @Run3

[= 4., lotos [ ] £

14. Kaxkgan KpuBaa Ha rpaduke COOTBETCTBYET OTAENbHOMY MPOroHy mogenu. Bbl
MoOXKeTe BblbpaTb OAHY M3 KPUBbLIX, LWENKHYB MO NOAMWUCU C ee Ha3BaHMEM B
nereHae rpaduka. PacnonoKeHHble CneBa 31EMEHTbl YMNPaBAEHMA MNOKaXYT
3HaAYeHUs, KOTOpble MCMO/Ib30Ba/IMCb B 3TOM MPOTrOHEe W MpPUBEaU K AaHHOMY
pesynbTarty.

Mbl 3aKOHYNN co3aaHue areHTHow Mmo4eNn pbliHKa. Bbl morkeTe ycoBepLweHCTBOBATb
3Ty MOAeNb, YCNOXHUB NIOTUKY MPUHATUA pelleHuit notpebutenamm (Hanpumep,
[00aBUB KOHKypupylowme MpoayKTbl). [oxoxy Mogenb, KoTopas HasblBaeTcs
Statechart for Choice of Competing Products, MOXHO HalTU B CEKUMUU NPUMEPOB
Anylogic Mogenu n3z kHuru "Big Book of Simulation Modeling”. Ytobbl nocmoTpeTb
CNUCOK Mogaeneli, BblbepuTte NyHKT Mpumepbl Moaeneii U3 meHto Cnpaeka.
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CucremHaa AMHamMuKa

“CucmemHas OUHAMUKG — 3mMoO N00X00 K UMUMAUUOHHOMY
MO0OenuposaHuro,  C8OUMU  Memooamu U  UHCMpPpyMeHmamu
no380aAWUl NOHAMbL CMPYKMypy U OUHAMUKY C/AOMCHbIX cucmem.
Takwe cucmemHaa OUHAOMUKG — 3mMO MemoO MOoOenupo8aHUS,
ucnone3ytowulica 011 CO300HUA MOYHbIX KOMMbOMEPHbIX moodesnel
CIOMHCHbIX cucmem 0na OanbHeliwez2o UX UCMOAb30B8AHUA C Uesbro
npoekmuposaHusa bosee 3ghgekmusHol opaaHuU3ayuu U MoaAUMUKU
83aumMoomHowleHuli ¢ OaHHbIMU  cucmemamu. Bmecme smu
UHCMpYymMeHmoel  [0380AAIOM  HAM  €030a8admb  MUKPOMUPGI-
CcUMyAAmMopsl, 20e MPoCMpPaHCMeo U spemMa Mmoz2ym 6bimb CHHAMbI U
3amedneHsl MaK, Yymobbl Mbl MO2aU U3Yy4UMb Nocaedcmeus Hawux
peweHull, 6bicmpo oceoumes Memodbl U MOHAMb CMPYKMYPY CAOHCHbIX
cucmem, CrpPoOeKmMUpPo8aMs MAKMUKU U cmpameauu 045 6osbwezo
ycnexa.”

JnoH LLimepmaH, “busHec-npoueccel: CucmemHoe MbluseHue U
MOOenupo8aHuUe CI0HHO20 Mmupa”

MeTtoga, cucmemHol OuHamuku 6bin n3obpeteH B 1950-x dxkeem doppectepom w3
MaccauyceTtckoro TexHonornyeckoro MHctutyTa (MIT). Mcnonb3ys cBOW HayyHbI M
WH}KeHepHbI onblT, PoppecTep MCcKan cnocob NpuMMeHeHWA 3aKOHOB OGU3WMKK, B
YaCTHOCTW, 3aKOHOB 3/IEKTPUYECKUX Lieneit, K UccnesoBaHMAM U ONUCAHWUIO AUHAMUKK
NPOL,ECCOB COLMANbHBIX U SKOHOMUYECKUX CUCTEM.

CucTemHas AMHaMMKa Yalle BCEro MCnosb3yetcA AiA pa3paboTKu [0ArOCPOYHbIX
CTpaTerMyeckmx mogeneit u npegnonaraeT BbICOKUIA YPOBEHb arperaunm o6bEKTOB:
MOAENN CUCTEMHOMN AMHAMMUKM PACCMaTPUBALOT /IIOAEN, TOBApbl, Pecypcbl U Apyrue
OTAE/bHble 3/1eMEHTbI B KOIMYECTBEHHbIX TEPMUHAX.

CucrtemHasn ANHAMWKa npeaoctandaer metogbl U3ydYeHUA OUHaAMUYECKUX CUCTEM.
I'Ipe,u,nonaraeTCﬂ, YTO Bbl:

e  MopgenunpyeTte cucTeMy KaK 3aKpbITYlO CTPYKTYPY, KOTopas cama onpegenser
cobcTBeHHOE noBedeHMe.

e OG6HapyKuBaeTe LMKAbl 06paTHOW CBA3W, YPABHOBELUMBAIOLLENO UAU
ycunmeatowero tmna. LiMkabl o6paTHOM CBA3M 3aHMMAIOT LLeHTPasibHOE MECTO
B CUCTEMHOM ANHAMMKE.
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o 3ap,aeTe HaKonutenn n NnoToKU, KOTopble Ha HUX BAUALIOT.

Hakonutenu xapaKkTepusytoT CocToAHUE cucTeMbl. OHM coaepKaT NamaTb CUCTEMBI.
Mogenb paboTaeT TONbKO C COBOKYMHOCTbIO OBGBEKTOB: OTAE/bHbIE 3/1EMEHTHI,
copeprKalimecs B HakonuTtesne, He pasandnmbl. OTOKK NpeacTaBAAOT UHTEHCUBHOCTb,
C KOTOPOM MEHAIOTCA 3TN COCTOAHUA CUCTEMDbI.

Ecnv Bam CNOXKHO pas3genutb MOHATUA NOTOKA M HAKOMWUTEeNA, NpeacTaBbTe, YTO Mbl
UMK u3mepsem. HakonuTenn 06bIMHO  UCMO/b3YHOTCA, 4TOObl  0603HaAYUTHL
COBOKYMHOCTb /1t0feN, YPOBHM 3anacoB, AeHEeXHble CpeacTBa UM 3HaHUA, TOrAa Kak
MOTOKM W3MEpAIT KO/MMYeCcTBO uYero-nmbo 3a nepuos BPEMEHU, Hanpumep,
KOJIMYECTBO K/IMEHTOB B MECAL, U [0N1/1aPOB B rof,

Llenb gaHHOM rnaBbl — Hay4UTb Bac pa3pabaTtbiBaTb MOAEN CUCTEMHOW AMHAMUKM B
Anylogic. Ecam Bbl xoTuUTe noayyuTb 6Hosblwe MHOOPMAUMKM O Camom noaxone
MOZENNPOBAHUA, Mbl pPeKomeHayem KHury [)koHa LUTepmaHa “BusHec-npoLecchl:
C1CTeMHOE MblLLIeHME U MOLEIMPOBaHUE CIOXKHOrO Mmpa”.
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Mopaenb pPacnpoCcTpaHeHna anmagemumun

Mbl NOCTPOMM MOZE/b, M3yUatoLLLYtO pacnpocTpaHeHne NHeKLMOHHOro 3abonesaHua
cpenmn HaceneHua. [laBailTe pacCMOTPUM YMUC/IEHHOCTb HaceneHus, pasHyto 10 000
YyenoBsek, KOTopyto 0603HaumMm Kak TotalPopulation. BHayane 3apaxeH TONbKO OAWH
YenoBeK, a BCE OCTa/IbHble NNLLb BOCMPUMMUUBBI K 6OE3HW.

e Bo Bpemsa 60/1€3HM OAMH YENOBEK B CpeAHEM KOHTAKTUPYET C APYrMMU C
WHTeHCUBHOCTbO ContactRatelnfectious, pasHoit 1.25 yenoseka B AeHb. Ecnu
3apasmMBLUMICA Ye/I0BEK KOHTAKTUPYeT C BOCMPUMMUYMBLIM K 60/1€3HU, TO
BEPOATHOCTb Nepesaun uHpekumn Infectivity pasHaetca 0.6.

e [locne TOro, KaK u4e/jloBeK 3apakaeTcd, MWHKYbaUMOHHbIA nepuog,
AveragelncubationTime pnvtcs 10 gHel.

o (CpegHsaa paavtenbHocTb 60n€3HM  nocne  MHKYOAUMOHHOro  nepuoja
AveragelllnessDuration (ApyrMmmn cnoBamu, AAUTENbHOCTb Nepuoaa, Koraa
3TOT Ye/I0BEK MOXKET 3aparkaTb APYrunx) coctaBnset 15 aHeln.

e  Bbi3goposesuive N0AM NOAYYAOT UMMYHUTET K 60/1€3HU M HE MOTYT CHOBa
3abonetsb.

dasza 1. CospaHue pguarpammbl MNOTOKOB W
HaKonuteneu
1. CospaliTe HOBYO MoAenb, Bbibpas NyHKT meHio ®aitn > Cospatb > Mogens.

HaszoBute mogenb SEIR n BbibepuTe AHM B KayecTBe eAuHUL, MOAENbHOro
BPEMEHMU.

99
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Hoeasa mogens

Co3gaHne HoBOW MOgEnn

ra pmogenm: | SEIR |

MecTononoxenune: | ChModels BriGpate...

Java naket: | seir |

E,.'.'I,HHI.-!LI,bI MOAENEHCID BQEMEHHY | AHW W

Byger cozgaHa cnegyolwan Mogenk:

C:\Models\SEIRVSEIR.alp

Cotoeo CTraeHa

,CI,aBaﬁTe Ha4YHEeM C TOro, YTO Hapucyem gmnarpammy HaKonuTenen u NOTOKOB.

B maHHOM moaenu Mbl He Byaem yuyuTbiBaTb BCe pasHoobpasme HaceseHus, a AnLb
BblAE/IMM YeTbipe KaTeropuu Nofen, MMelowme 3HayeHue AN M3y4aemoro Hamu
npouecca:

e Susceptible — BocnpunmumBble K 3apaxKeHUIO loAM, KOTopble ele He Bblau
3apakKeHbl BUPYCOM.

e  Exposed — Niogw, HaxoaawMeca B NaTEHTHON CTaaMM 3apaxkeHunn (OHM yxe
3apaKkeHbl, HO eLlle He MOTyYT 3apakaTb Opyrux).

e Infectious — Jliogn B aKTMBHOW CTagMW 3aparkeHus (OHW MOryT 3apakaTtb
Apyrux noaen).

e  Recovered—-BbizgoposeBline oM (OHU NPUOBPENN UMMYHUTET K AaHHOMY
3aboneBaHuI0).

HaseaHue moaenu SEIR — 310 ab6pesunatypa, 06pasoBaHHas COKpaLLeHMEM Ha3BaHUI
OCHOBHbIX CTagui pacnpocTpaHeHus nHdekumn: Susceptible - Exposed - Infectious -
Recovered.
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TepMmuHonorna n obuas cTpyktTypa moaenu B3aTbl U3 KHuru ("Compartmental models

in epidemiology").

B Hawem moaent MOXXHO eCTeCTBEHHbIM o6pa30M BblAE/INTb YeTblpe Hakonnutend, no
OAHOMY Ha Kaxayto CtTaguto 3abosieBaHUA. ﬂ,aBaﬁTe M Ha4YHeM C UX Co3a4aHuA.

2. Ortkpoite nanmtpy Cucremuas AuHamuka. MNepetawmrte snemeHT Hakonuteno

L s nanutpbl CucteMHas AWHaMUKa Ha auarpammy Main. HasosuTe ero

Susceptible.
%2 Mpoexrer | [ Manwrpa 22 = O || @l Main &3
CMCTEMHaR gMHAMMKS aa
D [[] Haxonwurens
N i MNoTox
A () AwHamwueckan nepemeHHan Susceptible

~y Cesse &
(* MNapamerp

= E:é TaBnuyHan yHKUKMA
¢ @J. LLwscn

o= 2y Konwms

(]

Ly PazueprocTs

3. [obasbTe eue TpM HakonuTens. Pacmonoxute KX, Kak MOKa3aHO Ha PUCYHKe
HUXKe, U HasoBUTe Exposed, Infectious v Recovered.



102 Anylogic 8 3a Tpu gHA

&) Main 2 | =

L}

Susceptible Exposed Infecticus Recovered

[ [ [

Hakonumenu u nomoku

B cucTeMHOM AMHaMKKe HaKonumesnu (MHOrAa OHM TaKXKe Ha3blBaAOTCA YPOBHAMU U
¢oHOamu) npeacTaBnAloT coboli nepemeHHble, KOTOpble 3KBMBA/NEHTHbl 06bemy
onpeaeneHHoro «BeLLecTsa» (3To MOryT 6bITb AeHbMM, 3HAHWUA, NOAN, ULKOCTU U T.N).

llomoku 3apalT AUHAMUKY CUCTEMBbI. 3HayeHMA HaKonuTenem W3MeHsTcA C
Te4YyeHnem speMeHn MMeHHO COrnacHo CywecTsyrowmm B CUCTEME NOTOKaM. BXOAHLLI,VIﬁ
B HaKonute/lb NOTOK yBe/InYMmBaeT 3HadeHWe AaHHOro Hakonutensa, VICXO,CI,FILLI,VIVI n3
HaKonuTenAa MOTOK YyMEeHbLlaeT ero 3HaveHune. Huke npueegeHbl NpuUmMmepbl

HaKonuTenem n NoToKoB:

Hakonutenb Bxoasauwme noToKku Ucxopawme noTokmn

HaceneHue Poxpaemoctb CMmepTHOCTb
Nmmurpauma Smurpauusa

bak ¢ roptounm 3anpaska MoTpebneHune roproyero

OAMH 1 TOT 3Ke NOTOK MOKET C/IYXKUTb UCXOAALMM NOTOKOM A1 OAHOrO HaKonutens
N BXOZAWMM - AN APYroro; B 3TOM C/lyyae roBOPUTCA, YTO 3TO MOTOK M3 MepBOro
HaKonuTeNs BO BTOPON:
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PotentialAdopters  AdoptionRate Adopters

[ X >

Ecan NoTOK HauuMHaeT TedeHue "M3 HMOTKyAAR", TO B €ero Ha4anbHOW TOYKe pucyeTcA
06LWenpUHATBIN 15 TAaKUX Cly4aeB CMMBOJI 0b61akKa.

MetBirthRate  Population

sl T[]

AHanorMyHo, obnako pUCyeTca y KOHEYHOW TOYKM MOTOKA, eCiv MOTOK TeYeT He B
KaKoW-To Apyroi HakonuTe b, a "B HUKyada".

Population DeathRate

L >3

HanpaBneHue cTpenKkn NOToKa 0603HaYaeT BNIMAHUE 3TOrO NOTOKA Ha HAaKOMUTENN.

OcHOBHas NOrMKa Halel MOAEeNM TaKoBa: BOCMPUMMUMBBIE K 3aB0/1eBaHUIO NtOAM
MOABEPraloTCA 3apPakeHUI0 BMPYCOM, 6O/IEIOT M 3apakaloT Apyrux, a 3atem
BbI340PaB/IMBaOT. YTOBbI NPOMOAEAMPOBaTL NePeMeLLEHME NOAEN MEXAY HaWMMK
UETbIPbMA HAKOMUTENAMM, HAaM HYXHO A06aBUTb TPM NOTOKa.

4. [lobasbTe nepBblii MOTOK, KOTOPbIM BedeT W3 Hakonutena Susceptible B
Hakonutenb Exposed. Caenalite ABOMHOM LLENYOK MbILWbIO MO HAaKONUTENto, 13
KOTOPOro MOTOK BbIXOAUT (Susceptible) v 3aTem LWENKHUTE MO HaKoMuTesto, B
KOTOPbIV NOTOK BXOAUT (Exposed).
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&) Main 2

Susceptible Exposed

(o] —=[e]

5. Hasoswure 3T0T NoTOK ExposedRate.

Susceptible ExposedRate  Exposed

[I—=>1]

©

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

6. Ob6patute BHMMaHWe Ha GOpMy/bl Hakonutenen Susceptible v Exposed. U3 Hux
cnefyerT, uto NoToK ExposedRate ymeHbluaeT 3HaueHue Hakonutena Susceptible
W yBE/IMYMBAET 3HaYeHMe HakonuTena Exposed.

®dopmynel Hakonumenel

Anylogic aBTomaTtuueckn dopmupyeT GOpmy/ay HaKONUTENs B COOTBETCTBUMM C
co3/.aBaemoli NoAb30BaTeEM AMArPAaMMOL MOTOKOB M HAKOMUTENEN.

3Ha4yeHMe HAKONUTENA BbIMMCAAETCA COMACHO NOTOKaM, BXOZAALLMM U UCXOSALMM U3
Hero. 3HavyeHUA BXOZALMX MOTOKOB, TO €CTb TeX, KOTopble YBEeAMYMBAKOT 3HAYeHue
HaKonutensa, I'IpM6aB}1FHOTCﬂ K TeKkywemy 3Ha4eHUKO HaKonutenAa, a 3HadeHuA
NexogAaumnX NnOTOKOB, COOTBETCTBEHHO, BbIYUTAKOTCA U3 HETO!

BXOAAUMIATIOTOK] + BXOAAUMATIOTOKZ + ... - ucxogawmillorokl - ncxogaumillotok?2 ...

B Knaccuyeckom pexkmme 3agaHua  Gopmynbl Hakonutens dopmyna asafertcs
HepeaaKTUPYeMOW, U B Helt MoryT GUrypmnpoBaTh TONIbKO NMOTOKM.



Anylogic 83aTpu gHa 105

7. [obasbTe NOTOK, BeAyWMt U3 HakonuTensa Exposed B Hakonutenb Infectious, v
HasoswuTe ero InfectiousRate.

Susceptible ExposedRate Exposed  InfecticusRate Infecticus

LI——X—>L1 X—>[]

8. [obasbTe NOTOK M3 HakonuTens Infectious B Hakonutens Recovered v Hazosute
ero RecoveredRate.

Susceptible ExposedRate Exposed  InfectiousRate Infectious RecoveredRate  Recovered

B———l————— ¢ >

9. Pacnonoskute MeTku C UMeHamu MOTOKOB, KaK NOKa3aHO Ha PUCYHKe HUXKe. YT106bI

nepemecTutb METKY, BblAEAUTE MOTOK B rpaduyeckom pefaKkTope M 3aTem
nepemecTuTe ero UMs.

Susceptible Exposed Infectious Recovered

Je—t—=> J———>[] x—>

ExposedRate InfectiousRatey RecoveredRate

10. Tenepb pasaiite 3ag4aanm napameTpbl 1 3aBucmocTu. [lob6asbTe NATb 3/1EMEHTOB

- o
I'IapameTp (—f , 3adanTe X MMeHa " 3Ha4eHUA No0 YMONYaHUIKO, KaK YKa3aHO HUXKe!

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

O—%—0—% —>0—% [

ExposedRate InfectiousRate RecoveredRate

e TotalPopulation

@ ContactRatelnfectious e AveragellinessDuration

(M Infectivity (® AveragelncubationTime

11. 3apgaiite nepsoHayaNbHOE KOMMYECTBO WHOULMPOBAHHbLIX /toAen, YKasas
3HayeHue I B KayectBe HauanbHoOro sHaueHna Hakonutena Infectious.

12. 3apaiite HauanbHoe 3HaueHune Hakonutens Susceptible: TotalPopulation-1.

Bbl moxeTe HaxkaTtb Ctrl+npoben (Mac OS: Alt+npoben) v 3atem BblibpaTb UMA
napameTpa U3 mactepa NoACTaHOBKM Koaa).

[ Ceoiicrea &2

1
I
H]

[

[J Susceptible - Hakonutenn

Mras: | Susceptible

OtobpaxaTe MMA OWekarounre [ OToBpaxacTcA Ha BEPXHEM areHTe

BuaumocTs: _@ pa

Leer: Mo ymonyanmme v
[JMaccue

HauaneHoe 3HaueHKHE: pfd TotalPopulation-1

Pexaim 3agaHua ypasHeHna: (® Knaccuuecknii () MponsecnbHBIR

-ExposedRate

CneBa OT BBEAEHHOrO BbIPAKEHUA Bbl YBUAMTE KPACHBIM 3HAUYOK — MWHAMKATOP
ownbKK. MpuunHa oWwmMBKN B TOM, YTO Bbl 333NN JIOTMYECKYIO 3aBUCMMOCTb MEXKAY
3/1eMEHTaMM AMarpammbl HAaKOMUTENEN U NMOTOKOB (Haya/IbHOE 3HAaYEHWE HaKoMUTeNs



Anylogic 8 3aTpu gHa 107

Susceptible 3aBucut ot napametpa TotalPopulation), Ho 3Ta 3aBUCMMOCTb HE 3a4aHa
rpaduyecku Ha gmarpamme.

CeA3u 3as8ucumocmeli

CeA3b MCNONb3yeTCA ONA 3a4aHMA 3aBUCMMOCTU MEXAY INeMEeHTaMKU Auarpammbl
NOTOKOB 1 HaKonuTeneun.

3aBMCUMMOCTM B gMarpammax noToKoB U HanoAHUTenemn MOryT 6bITb ABYX TUNOB:

e [lepemeHHaa (3TO MoOXeT b6biTb HaKoNUTeNb, MNOTOK, BCMOMOraTesbHas
nepemeHHas MWAM napameTp) ynomuHaetca B dopmysie MNOTOKa MWK
BCNoOMoOraTeNbHOW nepeMeHHOW. Takoi TUM cBsisu oTobparkaeTca Ch/IoWHON

NIUHUeNn:
““
<Input> p CustomerOrderRate
i
= CustomerCrderRate =
InitialCustomerOrderRate InitialCustomerOrderRate * Input

e [lepemeHHas ¢urypupyetr B Gopmysie HaYa/NbHOTO 3HAYEHUS HaKOMUTENs.
3TOT TMN cBA3K OTOBpPaXKaeTCA NYHKTUPHOW IMHUEN:

InitialPopulation

®

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

InitialPopulatieon

13. Hapucyitte cBasb, Beayllyio W3 napametpa JotalPopulation B Hakonutenb
Susceptible:

Cpenaiite ABOVHOM LLLENYOK MbILLbBIO MO 37eMeHTy CBA3b ~ ¥ manuTpbl CuctemHas
AVHaMUKa, LWeNKHUTe Mo napametpy TotalPopulation w 3atem LWenKHWUTE MO
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HakonuTento Susceptible. Bbl yBUAUTE CBA3b C TOYKAMM COEOMHEHMA Ha ee

KOHLaXx:
%2 Mpoextel | & Manurpa &3 = O
| CMCTEMHER QMHAMMEKS aa

D [] Haxonwrens

wal | = MoTox &
? () AvHaEmMy4eckan NepemeHHan
—— My Cess &
E (% Napamerp

- i,:é TaBanuHan $yHEUMA

4

&) Main 2 |

B

7O @

@

Susceptible Exposed

[e]—X——=>L1 X

ExposedRate InfecticusRate

@ TeotalPopulation

14. Oasaiite 3agaaum dopmyny notoka ExposedRate. BoiaenvTe NOTOK LLENYKOM
MbILWKW 1 BBEAMUTE CaeaytoLLyto Gopmyay C NOMOLLbIO MacTepa NOACTaHOBKM
Koga:

Infectious*ContactRatelnfectious*Infectivity *Susceptible/TotalPopulation
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| Properties i3 MY =0

> ExposedRate - Flow
[ Maceue ] 3aemcuman [ | KoncranTa

ExposedRate=
g Infectious*ContactRateInfectious*Infectivity*Susceptible/TotalPopulation

Ham HeobxooMmo HapucoBaTb CBA3M 3aBUCMMOCTEN, BeayluMe OT YKasaHHbIX B
dopmyie nepemeHHbIX U NapaMeTpoB K 3TOMY NOTOKY. MoXeT noKasaTbcs 3abaBHbIM,
HO B HEKOTOPbIX APYrMX MHCTPYMEHTaX CUCTEMHOW OUHAMMUKM BCe CBA3W MPUAETCA
pucoBaTb  BpPYy4Hylo. Mbl  Ke  npeanoyMTaeM  WUCMOAb30BaTb  MeXaHW3M

dBTOMaTUYe€CKOro co3gaHunAa cBAsen.

15. UlenkHmte npaBoit KHOMKOW MbIWKM NO NOTOKY ExposedRate B rpadpuyeckom
pefakTope W Bblbepute onuuio WMcnpaButb owunbku B cBaAsax > Co3partb
HepoOCTaloLMe CBA3M U3 KOHTEKCTHOTO MeHHo. [pn 3TomM NoABATCA HeaoCTaloLWwme
LA 3TOr0 NOTOKA CBA3WU 3aBMCMMOCTEN:

Susceptible Exposed Infectious Recovered
y Ll
Df%m =0
Expospd te InfectiousRate RecoveredRate

._..-‘ II,' |
@ TotalF‘opL‘iIation

@ ContactRatelnfectious @ AveragellinessDuration

@ Infectivity @ AveragelncubationTime

16. 3apgaiite cnegyrowyto dopmyny ans notoka InfectiousRate:
Exposed/AveragelncubationTime

17. 3apaiite cnegyrowyto dopmyny ana notoka RecoveredRate:
Infectious/AveragelllnessDuration

18. [ob6aBbTe Bce HeAoOCTaloLWME CBA3M 3aBUCMMOCTEN. B pesynbTaTte auarpamma
NOTOKOB U HaKoNUTeNen JoMKHa byaeT BbIrNAAeTb caeayowmm obpasom:
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Susceptible Exposed Infectious Recovered
T T T T
hogrd hogrd hogrd
F—=f——f—b—2—0
e

4
i [ExposedRate InfectioysRate RecoferedRate

Y
A

LY

@ TntaIPDpCi'tgtion @ CnntactRatdnfé&ﬂ{:us \@ AveragelllnessDuration

h
™, ",

2!

(# Infectivity @ AveragelncubationTime

19. NoakoppeKTupyitTe Bug ceAsei. M3ameHuTe pagmuycbl ayr ceAseld, 4tobbl caenathb
avarpammy 6onee KpacuMBOM M UMTAeMOW, HanpuMMep, Kak Ha PUCYHKE HUKe.
YT06bI U3MEHUTb U3rMb CBA3M, BbIAENTE CBA3b B PEAAKTOPE U NepeTaluTe MeTKY,
PaCcnoIoXKeHHYIo nocepeamHe CBA3K.

P “ - ) e
Susceptible Y Expgsed v Infegtious "-T Recovered
| | |
o ol L

[J——>—X——>—X—>[]

4 n 4

i Expos InfectipusRate i RecoferedRate

!-_ | < i '

‘G-Tﬁfélpo"p_ulation G ContactRatelnfectious \6 AveragelllnessDuration
\6 Infectivity @ AveragelncubationTime

20. 3anycTute moaenb U UcchedyiTe AMHAMMKY NPOLLECCa C MOMOLLbIO MOXOMKMX Ha
BUOKETbI UHPOPMALLMOHHBIX OKOH 3TUX NepemMeHHbIX. OTKPbITb MHPOPMALIMOHHOE
OKHO MepemMeHHON MOMHO, LWENKHYB MbIWbI MO 3TOW nepemeHHOW. YTobbl
N3MEHWUTb pasmep OKHa, NOTAHMTE 3a NPaBbIii HUKHWUIA YTON 3TOTO OKHa.
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A SEIR: Simulation - AnyLogic Professionsl - o X

Suscepftible Ex%;os’ed g~ I Infectious Recoversd
1.838 1 A 335.98; b 1.214.975 1 T.T47.402

"

Ty 4 / A
ExgosadRate InfectiollsRate RecoversdRate
ozzs| | 23508 127565

| I

A

@Tglgc\lgopu\ahcn o @?gglacmaleln[ewous G.‘A‘l'!erage\llnessDurahon

Gljnéer.lwlly e.‘ﬁcm-ragelnnuhahmnhme

Exposed @ B x | Infectious

> B @ C EE G © A Moy [ &

21. Y106bl nepekntoUnTb MHGOPMaLMOHHOE OKHO B pexkum rpadumka, nposeauTe
KYPCOPOM MbILWN NO 3aro/I0BKY OKHA W LLENKHMTE NOABMBLUMICA CNpaBa 3HAYOoK
rpadukKa.

22. YBennybTe CKOPOCTb BbINONHEHUA MOAEAN, YTOBbI MOAENMPOBaHNE MPOXOAMI0
bbicTpee.
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da3a 2. flobaBneHue rpadpuKa ana Busyanmnsayum
AVHAMMUKM npouecca

Lukner  obpamHol  ceA3u:  ypasHosewusarnwue U
ycunusaroujue

CucteMHan AMHaMMKa M3ydaeT cUCTemMbl C 0BpaTHbIMU CBA3AMMU, TO €CTb CUCTEMBI,
06pa3oBaHHble (BO3MOXKHO, 3aBUCALLMMM APYT OT Apyra) LMKAaMu 0bpaTHOM CBA3M.

Ectb ABa TMna uMKAOB 06BpaTHOM CBA3WU: ycuauearouwjue W ypasHosewusarowue.
OnpesenvTb TUN LKA MOXKHO C MOMOLLBIO CNeAyHOLLMX NPaBul.

HauyHuTEe C nNpeanonoXeHusa, 4YTO 3HA4YeHue nepemeHHoﬁ yBennymeaeTca, wu
npocneaunTe 3a USMeHeHNem 3HAYEHU BXO4AWMNX B LMK NepeMeHHDbIX.

Lnkn asnaetca:

®  yCcuauUBAOWUM, €CAN NOCNE MPOXOMKAEHWUA MO LUMKAY Bbl BUAUTE TOT XKe
pesynbTart, 4To 6biA AONYLWEH NPU HaYaIbHOM NPEANON0KEHUN;

®  ypasHosewusalOWUM, €CAM  Pe3ynbTaT MPOTUBOPEYUT  HayasbHOMY
NPeAnoNoKEeHUIO.

EcTb 1 gpyroit cnocob onpeaeneHna TMNa UMKNa:

e Ycunusarowjue UMKAbI COOEPMKAT YeTHoe (MM HyneBoe) KOJIMYecTBO
oTpUUATENbHbIX CBA3el (TO ecTb, CBA3EM, YMEHbLUAWMX 3HaYeHue
3aBUCHMMO NepeMeHHo).

e  YpasHosewusarouwue UMKbI codep)aT  HeuyeTHoe KO/IMYECTBO
oTpULATENbHbIX CBA3EN.

JobaBum Ha auarpammy MeTKy ana obpasoBaBlieroca B HalweWn cucteme UMKAA
3aBUCMMOCTEMN.
-
1. Mepetawute snement Uukn '‘B* u3 nanutpel Cucremwnas punamuka Ha
Anarpammy 1 pacnosioxuTe ero Tak, Kak NOKasaHo Ha CAeayoWEeM PUCYHKE.
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- ol

Susceptible ' Expgsed “-.‘ Infectious “-.‘ Recovered

| Il II
—F—U—%—>——%—[]
‘ ExpﬂéﬁRate —. InfectipusRate Reco\TeredRate
: S AR A

' Ccnt;gicn
. \ L — AN . \
(A-FotalPapulation (& ContactRatelnfectious (# AveragellinessDuration
\ \
(® Infectivity @ AveragelncubationTime

2. MNepengute B naHenb CeoiictBa M M3meHuTe Tun umkna Ha R (4To o3Havaer
Reinforcing, 10 ecTb «ycunuBalowminy). OcTaBbTe 3aJaHHOE MO YMOJYaHUIO
HanpaBneHue: no yacoBoii cTpesike U YKaxuTe TEKCT, KoTopblit AnyLogic 6yaeT
oTobpaxkaTb BO3/e 3HaUKa UuKna: Contagion (To ecTb, «3aparkeHune»).

AnemeHm «Lluka»

3nemeHT Anylogic Lukn ':E‘,»* npeacrasnset cobon rpapuyeckuii 3Ha4yoK, cocToALMiA
M3 METKM C ONMUCAHWEM CMbICNa LIMKA U CTPE/IKU, MOKA3bIBAOLLEN HAanpaBieHne 3Toro
LUMKNA. DNEeMEHT He 3aZaeT camy JIOTUKY 3aBUCUMOCTEN B MOAEANPYEMOW CUCTEME, a
TONbKO NOKa3blBaeT MHPopMaL Mo 06 06pa3oBaBLUEMCS UUKAE BAUAHUA NepeMEHHbIX
Apyr Ha apyra. Jo6aBnsa Ha AuMarpammy 3HaYyKuM UMKAOB, Bbl MOXeTe 0bnerdymtb
NOHMMaHME CYLLECTBYIOLWMX B 3TON AMarpamme LMKAOB 0H6paTHOM CBA3M OyayLmm
No/ib30BaTENAM 3TOW MOAENN.

[asavite onpegenum Tun Hawero uukna Contagion. YBenuyeHue 3HauvyeHusA
Hakonutena Infectious BefeT K yBeNMUYeHWUIO 3HAYeHUss NoToKa ExposedRate, uto B
CBOIO o4yepenb yBeNAMYMBaET 3HAYeHWe Hakonutena Exposed. CnefoBaTeNbHO, LUUKA
Contagion aBnaeTca yCUANBatOLWMM. Bce CBA3M B 3TOM LMKIE NONOKUTENbHDIE.

OnpeaenuTe, Kakune eLe LMKAbl MPUCYTCTBYIOT B MOAENNPYEMOI cucTteme? Kaknx oHK
TMNoB?

Tenepb gasaiite Ao6aBMM BpemMeHHOW rpaduK 4nA NPOCMOTPa ANHAMUKN U3MEHEHUS
YMCNEHHOCTM KaXKa0M KaTeropmm Noaei B Halwen moaenu.

AMarpammy v yeenundbTe pasmep rpaduka, Kak NokasaHo Ha PUCYHKE HUXKeE.
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B naHenu CeolicTBa nepeianTe B pasgen AaHHble. MU3meHWTe CBOICTBA 3/IeMeHTa

[AaHHbIX, CO34aHHOr0 AnA rpaduKa No YMOAYAHUIO:

noau).

MacTep NnoaCcTtaHOBKU KO,D,a).

 [anHme

(® 3nauenne () Habop aanHbix

3aronoBok: Susceptible people (To ecTb, BocnpuMmumBeble K 3a6o1eBaHUIO

3HaueHue: Susceptible (Nnpu BBEAEHUN UMEHWU NEPEMEHHON UCNO/b3yHTe

3aronoceok: | Susceptible people

3HAYEHME Susceptible

CTine maprepa:
ToAwmHa AMHKN;

Leer:

or ||

5.
HakonuTenen £Exposed, Infectious,

W

—_— W pt

W

[obaBbTe elle TpW 31eMeHTa AaHHbIX, KoTopble byayT oTobpakaTb 3HaYeHun

n Recovered cooTtBeTcTBEHHO. YTObbI

[06aBUTb 3/1IEMEHT, HAaXKMUTE KHOMKY @ Ao6aeutb.



Anylogic83aTpu gHa 115

* JlaHHbie

@ 3nauenne (O Habop aaHHbIX

3aronoeok: | Susceptible people
3HaveHune: Susceptible
Crunb mapkepa: —_—

TonwwmHa AnHum: — v: pt

u:e;@ SaEEe

He 3abyabTe NPOCTaBUTb KaXK40MY 3/IEMEHTY COOTBETCTBYIOLLMIA 3aronoBoK.
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&% plot - BpemeHHo#i rpadmk

(® 3nauenwe () HaBop aaHHbn

3aronoeok: | Exposed pecple

3HaveHue: 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

3HaYEHME Recovered

Crnne mapkepa:

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

g || & <k
6. Ytobbl rpaduK cobupan AaHHbIE HA MPOTAMKEHUN BCEro BPEMEHW BbIMNOJHEHUS

mogenu, B pasgene cBoicTe O6HOBIEHME AAHHBIX U3MEHUTE 3HaYeHue onuuu

Oto6paxxatb go: 300 nocnepHNX 3HaUEHWNA.
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7. B pasgene ceoiicte Macwtab ybegutech, Uto rpaduk otTpaxkaeT gaHHble gns 300

elMHUL, MOAENbHOTO BpemeHW. [1ns 3Toro yctaHoBuTe BpemeHHol arana3oH Ha
300 epvHuy, Mmoga. BpeMeHM.

8. Mbl 3aKOHUMIM co34aHMe MOAEeNN. 3anyCTUTe ee M NoHabAAaiTe 3a AMHAMMUKOM

pacnpocTpaHeHua 60/1e3HU C NOMOLLbtO A06aBNeHHOro HaMmu rpaduKa
A SEIR: Simulation - AnyLogic Professional = (] X
RN 7
Susceplible \ Recovered
e, AR i 9.682815
d 4
it
\ A N\
@ngggo pulal\_?n Av Duration
G \Jnée\:.twlly ~ @.‘AgeragemuubahunTme
10,000 S— S
N
Ay
5.000 Y
‘I
8.000 |
\
\
|
1,000
2.000
o
0 150 200 250 300
@ susceptible people @ Exposed people @ Infectious people @ Recoverad people
N =0 C EE e e A oumaecs (] @
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da3a 3. IKcnepuMeHT BapbUpPOBaHUA NapaMeTpoB

Tenepb AaBaVITe NU3y4nm, Kak MeHAETCA AMHAMUKa PaCnpoCTpaHeEHUA annaeMmnumn npn

Pa3INYHbIX 3Ha4vyeHMnAx MHTEHCUBHOCTU KOHTaKTOB mexay nroabmu,

BOCMNO/1b30BaBLUMCb 3KCMEPUMEHTOM BapbMpPOBaHUA NapameTpoB. Mbl 3anycTum 3TOT

3KcnepumeHT B ob1a4uHoM cepsuce («obnake») AnylLogic Cloud.

Anylogic Cloud

Anylogic Cloud — 3To 0651auyHblli CepBWUC, MO3BOAKOWMI 3aMnyckaTb MOAENMU
OHNaliH ¢ Ntob0oro yCcTpoicTea, B TOM Ynce ¢ TenepoHOB U NNAHLWETOB, U AENUTbCA
MOZENAMM C APYTMMM NONb30BaATENAMMU.

Anylogic Cloud — 3TO MOLWHbIA MHCTPYMEHT AJ8 aHa/Au3a Mogenen,
npeanaraloLwmii LWIMPOKNIM HaBoP SKCNEPUMEHTOB M CPEACTB aHaM3a AaHHbIX.

Cepsuc Anylogic Cloud pacnonaraetcs Ha nnatpopme Amazon Web Services u
AOCTyneH Kaxgomy. [arke ecan Bbl He mcnonb3yete AnylLogic, Bbl BCe paBHO
MoxeTe Bocrnonb3oBatbcd Cloud pgna  nonyyeHus  npeacTaBneHus o
MOAENMPOBaHNN.

. ABaxabl wenkHute no anemeHTy KoHdwurypauma sanycka: Main B naHenu

MpoekTbl.

. OTkpoetca pesaktop KoHdurypaumsa 3anycka. 34eCb MOXKHO yKa3aTb BXOAHbIE U

BbIXOAHbIE AaHHble MOAeNW nepes TeM, Kak 3arpysutb ee B 06s1ako Anylogic.
BbibepuTe BCe NapameTpbl U3 CNUCKa BxogHble gaHHble 1 NepeTalLmTe UX BNPaBo
B MYyCTOE NPOCTPAHCTBO BxoaHble AaHHbIe.
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€3 KoHdurypauwa 3anycka

Q BxoaHble naHHule @ o

v 1} BxoaHele gaHHble
@ TotalPopulation: 10000
@ Infectivity: 0.6

(* ContactRatelnfectious: 1.25 .\

& AveragelncubationTime: 10

] AveragelllnessDuration: 15
w CE;- BuiXxoAHbIe AaHHbIE

&7 plat: Susceptible peo...

@ Pecyp: -
BbixogHsle gaHHble G il @

3. MNepeTalwmre eaUHCTBEHHbIN 31EMEHT U3 CMMCKa BbixogHble paHHble (p/ot) Ha
nycTyto NpaByto NaHeNb BbixogHble gaHHbIe.

MaHenn BxogHble gaHHble W BbixogHble gaHHble 3aMNO0J/IHATCA BblBPaHHLIMK HaMuU
anemeHTamu. Korga mogzenb byzert akcrnoptupoBaHa B Anylogic Cloud, 3HaueHwus
BbI6pPaHHbIX NAapPaMeTPOB MOXKHO byaeT peryauposatb. [paduk bygeT MCNonb3oBaTbCA
[O/19 BbIBOZA AaHHbIX 06/1a4HOM moaenu.
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&> Kondurypaums 3anycka

v

v

Q BxogHble AaHHble @ e

“" BxoaHble AaHHbIE
& TotalPopulation: 10000
7 Infectivity: 0.6 @ TotalPopulation (10000 no ymoauanuio) X
“* ContactRatelnfectious: 1.25
%) AveragelncubationTime: 10

Total population

. Infectivi
&) AveragelllnessDuration: 15 4
%— BbixoaHble AaHHble 4\5 Infectivity (0.6 no ymonuaxuio) X
v
@ Pecypcsl
Contact rate infectious
'C," ContactRatelnfectious (1.25 no ymonvaHuio) S

Average incubation time

@ AveragelncubationTime (10 no ymonuanuio) X

Average illness duration

(3 AveragelllnessDuration (15 no ymonuanuio) X

BbixoaHble gaHHble G iy o

Plot

[Z level.plot X

4. Y6epmmcs, 4To 3KCNepumeHT mogenupyet posHo 300 aHei: A 3aToro cieayet

6.

7.

OrpaHM4YUTL BpPEeMs  BbINOJHEHMA 3KcnepMmeHTa. Ha naHenn CcBOWCTB
KoHdurypauum 3anycka packpovite pasgen MopenbHoe Bpems. Bbibepute B
3ag,aHHOe BpemMs B Bbinafatolwem cnucke OcraHoBuTb U yKaxuTe 300 B KayecTse
KoHeuHoro Bpemenm.

LLlenkHnTe no ccbinke Akcnopt moaenu B obnako AnylLogic B OCHOBHOW 4acTu
naHenn cBOMCTB.

Ecnu Bbl HE COXpaHANKN CBOO MoAeNb paHee, AnyLogic NpeanoXnT Bam COXpaHUTb
ee. Cornacurecs.

MosasuTCA Ananorosoe oKHO kcnopT Mmoaenu B obnako Anylogic.

Ons pabotbl ¢ AnylLogic Cloud Heobxoauma yyeTHas 3anucb. LLeaKHUTE no ccbliike
3aperucTpupymnrecs.
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9. CrpaHuua Bxoaa B AnyLogic Cloud oTkpoeTca B cTaHAapTHOM Beb-6pay3epe Balwei
cuctembl. MepekntoumTech Ha PYCCKUiM A3bIK, WeEeNKHYB No anemeHTy RU B BepxHem
npaBoM yray sKkpaHa. [locne sToro nepekntouMTeCh Ha BKAaAKy Perncrpauus.

10. BeeauTe CBOW aApec 3NEKTPOHHOM NOYTbI B nosie JIoruH.
11. BeeawuTe naposb 1 NoBTOpUTE €ro B nossx Maposb 1 MoBTopuTe Naposib.
12. LLesKkHUTe 3aperncTrpMpoBaTbCs.

13. Bckope Bbl NOAYy4MTE NUCbMO C NoATBEPXKAEHMEM. LLleNIKHUTE NO CCblKe B 3TOM
nucbMe, YTOBbl aKTUBMPOBATb CBOHD YYETHYHO 3aMMCh.

14. BepHemcs K AnylLogic. B aManorosom okHe kcnopt mogenu B obnako AnyLogic
HYXHO BBECTM [laHHblE TO/IbKO YTO CO3ZaHHOM yyeTHOM 3anucu AnyLlogic Cloud.
Beeaute Aapec 3. noutbl 1 Maposb B COOTBETCTBYOWME NOAA. BoibepuTe onuuto
3anomMHUTb, 4YTODObl COXPaHWUTb CBOW Yy4yeTHble AaHHble B Anylogic u npwu
cnepyrollem noarntoveHmm sotn B Anylogic Cloud aBTomaTtuyecku.

15. WenkHute Boiitn.

16. Ha BTOpOW CTpaHuLILe AManora MOXHo BbiI6paTb MOAeNb, KOTOPYO HEoBXoaAMMO
3arpysutb. Mbl xoTum 3arpy3uTb B AnylLogic Cloud coBeplieHHO HOBYIO MoAENb,
nosTomy ocTaBbTe onuuio Co3paTb HOBYKHO MopAesib BblOpaHHOM B CTPOKe
Mogaenb.

B nose Uma moaenn MoXKHO BBECTU MMA MOZE/M, A B CMIMCKe 3HaUOK — BblIOpaTb
MUHWATIOPY ANA MOAENN HAa OCHOBE OAHOIO M3 areHTOB UM 3KCNepMMEHTOB. 3Ta
MWHMaTopa byaeT BUAHA Ha pa3nyHbIX 3KpaHax B AnyLogic Cloud.

Bbl MOKeTe 3arpy3snTb UcxodHble ¢aiibl moaenun, Yytobbl caenaTb ee A0CTYNHOM
ONA 3arpy3KM WM BbINOJHEHMA HA APYyrMx KomnbkoTepax. [na atoro cnepyet
OCTaBWUTb OTMEYEHHOW oNnuuto BkIounuTb ncxoaHsble ¢paiinbl Moaenu.

Ecnu BbibpaHa onuma CaenaTb moaenb ny6/JUUHONA, TO MOAE/b, KOTOPYIO Bbl
cobupaeTecb 3arpysutb, byaeT AocTynHa Bcem nosb3osatenam Anylogic Cloud.
Moka oTkaouute ee. Ecnn B Byayuiem Bbl pelinte nNpenoctaBuTb KOmy-anbo
[OCTYN K 3TOM MOoAeNu, Bbl MoXeTe caenatb 37o B AnyLogic Cloud.

17. Ha cneaytoliei ctpaHuue AManora MOKHO BblbpaTb, Kakue daiinbl Heobxoanmo

3arpysuTb BmecTe ¢ Moge/bio. Hala moaenb oyeHb NpoCTa: OHa COAEPKUT BCETO
oauH ALP-daiin. Ana npogonkeHns paboTbl NPOCTO LWENKHUTE No KHoMKe FoToBo.

18. Mocne Toro Kak Anylogic 3aBeplwuT 3arpy3ky mogenn 8 AnyLogic Cloud, B Bawwem
OCHOBHOM Bpay3epe OTKPOEeTCs M 0TOHBPA3UTCA CO3AaHHAA CTPAHULA ANA MOAENH,
KOTOPYIO Bbl TO/IbKO YTO 3KcnopTuposanu. ObpaTtute BHMUMaHMWe, YTO ANA TOrO,
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yTob6bl YBUAETb 3Ty CTPaHMLy, HeobxogMmo Takxe BoiTn B Cloud c nomouybto
OCHOBHOrO bpaysepa.

19. Ana Havana pasaiite 3anyctum B obnake NpocToit 3KcnepumeHT. OTKpoitte
3KCMNEPUMEHT, LWENKHYB MO ero umeHu (Experiment) B cnucke cnesa, a 3aTem
Ha)KMUTE KHOMKY 3anyCcTuTb 3KCNePUMEHT B BEPXHEI YacTW Beb-CTpaHMLbI.

A OTKpBITH v BxoAHble faHHble é

Experiment ® o8

MpocTon 3KCNepHMeHT Total populatio 10000

4. SEIR » Version 1

~+Hoe

nfectivity 0.6

Contact rate infectious 125

20. B pasgene BbixogHble AaHHble NMOABUTCA rpaduK, MOXOMKMI1 HA TOT, KOTOPbIN Bbl
BMAENM nocne 3anycka moaenu 8 Anylogic.

v BbIXOfHble laHHble

Plot

Susceptible people

Exposed people

Infectious people

=
o o 0o o0

Recovered people

' ' | ' '
) 50 100 150 200 250 300

21. fasaite cosgagmm apyroi skcnepumeHT 8 Cloud. Haxmute KHOMKy HoBbii
3KCMEePVMEHT Ha IeBO NaHenn.

AQ SEIR » Version 1
ion 1
Version 4 OTKpBIT v BxoAHble faHHble
Experiment
[ o8
NpocToR sxcnepument Total populatic 10000
+ Ho

nfectivity 0.6
@ Contact rate infectious 125

22. OTKpoeTcA BCMAblBaloWee OKHO HoBblii 3kcnepumeHt. B none Wwms
akcriepumeHTa BBeauTe ContactRateVariation. Bbibepute BapbupoBaHue
napameTpoB B BbiNaZatoLlwem cnucke Tun akcrnepumMmeHTa U Haxkmute [lo6aBuThb.
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HoBblI 3KCNepUMeHT

Bepcua «Version 1»
Mma akcneprmeHTa

ContactRateVariation

Tvn 3KCNepumeHTa
BapblpoBaHM1e NapameTpoe v

Heckonbko MTEDEILIMI:! C OAHHUM MNK HECKONBKWMK BXOJHbIMW
AaHHBIMW W3MEHATCA C 3aaHHblM WAromM B Npejenax yKazaHHoro

OTMeHa JAobasutb

SKcrnepumeHm 8apbUPOBAHUSA NAPAMEMPOS

AWanazoHa.

C nomoLupbto IKCriepumeHma eapbUPOBAHUA MAPAMEMPOE8 Mbl MOXKEM OCYLLLECTBAATb
CNOXKHOE MOOENMPOBaHME, B PaMKax KOTOPOro MNpOM3BOAMUTCA Cepusa 3aryCcKoB
MOZE/M C OTANYAIOLWMMMCA 3HAYEHUAMM OLHOMO UM HECKO/IbKMUX NapameTpos. Mocne
3aBepLIEeHUA IKCMEPUMMEHTA Pe3ynbTaTbl BCEX 3aMyCKOB OTOOpaXKaloTcs Ha OAHOWM
Amnarpamme, YTo NO3BONAET MOHATb, KaK USMEHEHME 3HaYeHN A NapameTPOoB BAMAET Ha
pe3ynbTaT NPOroHa Moaenu.

Ecam mbl 3anycTum sKcnepuMmeHT ¢ d)MKCMpOBaHHbIMM 3Ha4YeHnAMMN NapameTpos, Mbl
TaKXe CMOXem OUEHUTb BIMAHUE CﬂyqaﬁHbIX d)aKTOpOB Ha CTOXacTnyeckmne moaenu.

23. Ha nesoi nmaHenu NOABWUTCA elle OAMH 3KCnepumeHT. B pasaene BxopHble
[aHHble OTOBpa)kaloTcA  napameTpbl areHTa BepxXHero YpoBHA  3TOro
3KCMepMMEHTa: B Hawem cayyae 3To Main. Mo yMoONYaHWO y BCex 3TUX
napameTpoB GUKCMPOBAHHbIE 3HAYEHUA, KOTOopble He ByayT U3MEHATbLCA B Xo4e
MOZeNMpoBaHuA. YTobbl Hal 3KCNEePMMEHT BapbMpPOBaJ MWHTEHCWMBHOCTb
KOHTaKTOB 3apakeHHbIX Nt0A4ei, 3TO NoBeAeHMe HYKHO HacTpouTb B PegakTope
naHenu skcnepumenTa. LLleNKHUTE NO CCblIKe, MOKA3aHHOM HA PUCYHKE HUXKe.



124 Anylogic 8 3a Tpu gHA

= A,sis Version 1

Version 1
A% OTKpbITL v BxoaHble AaHHble
19 4yacoe Hazag
ContactRateVariation -
o & @
BapsHpoBaHne NapaMeTpoB YcTaHOBWTE AWanazoHbl, Wark 1 pacnpefenenia e PegakTope naHenun sKCcnepumeHTa
Experiment
MpocToit 3KCnepumenT Total population 10000
~+ Hoeii 3KCNEepUMeHT Infectivity 06
Contact rate infectious 1.25
Average incubation time 10

24, Hanaute napameTtp Contact rate infectious n uameHute ero Tun Ha BapbupoBatb

B AVana3oHe B BbiNagatowem Cnucke.

A sER > version 1 COXpaHWTL NaHenb  OTmewa

version 1 £ OnepeiTs ~  BXOJHble laHHble b
) wacon Hazan
ContactRateVariation a

BapLHDOBAKHE NADAMETDOB. € Total population None pepakTuposana

Experiment

NpocToi axcnepumen
© Infectivity None pepakTuposatms

&) Contact rate infectious  Bape#poBaTh 8 AHANA30,

25. llenkHute no KHomnke CoxpaHUTb NaHesb, YTO6bl COXPaHUTb M3MEHEHUS.

26. Ykaxkute 0.3 B KauectBe MMHMMa/IbHOTO 3HaYeHMA napameTpa, a 2 — B KayecTse
MakcumanbHoro. B none step seeauTte war: 0.1.

//L SEIR » Version 1

Version 1 .

X A” OTKPbITL 2 BxoAHble laHHble

9 uacos Hasag
ContactRateVariation
Bapuuposanne napamerpon YCTanoBHTe ANanalonby, Wark i pacnpeencHig & PeakTope NaHent IKCNepuMenTa
Experiment

MpocToi akcnephmenT Total population 10000

+ Howii acnepume Infectivity 0.6

Contact rate infectious -l 03 2 step 0.4

27. Mbl rOTOBbI 3aMyCTUTb 3KCMEPUMEHT M NMOHaBN0AATb 33 M3MEHEHUEM ANHAMMKM
pacnpocTpaHeHmns 3a601eBaHNA Ha HECKOIbKMX NPOroHax C MOMOLLbIO rpadMKoB.
HaxXmuTe KHOMKY 3anycTuTb 3KCMEPUMEHT, 4YTODObl HayaTb 3KCNEepUMEHT
BapbMpPOBaHMA NapameTpos.
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DKCNepuUMEHT BapbMpPOBAHMA NAapPaMeTPOB NPon3BeaeT HECKO/IbKO NPOroHOB MOoAeNn

C OT/IMYALMMUCA 3HAYeHWAMM napameTpa Contact rate infectious

pesynbTaTbl MOAEANPOBAHMA Ha rpaduKax.

BbIXO/Hble faHHble

Plot|Susceptible people

10Kk g
8k
6k
%
2k

0

Plot|Exposed people

6000
4000

2000
\

o, N\

Plot|Infectious people

4000
3000
2000

1000

100 200

1 BbiBeAeT

100 200 300 100 200
Plot|Recovered people

10k

300

6k

4k

2k

300 100 200

300

Kaxkabili rpadmK BKAOYAET pe3ynbTaTbl HECKONbKUX NPOTroHOB (MO 04HOM KPUBOW Ha

3anyck) — Bcero 18. [ipyrumu cnoBamu, mbl BUAUM 18 cueHapues 3aboneBaeMocTm

ANA Pa3HbIX nokasaresiei UHTEHCUBHOCTU KOHTaKTOB, Bapbupytowmxca ot 0.3 go 2. 3tn

cueHapuu oTpakatoT 18 waroB B pamKax AuanasoHa 3HAYeHWin AnA napameTpa,

KOTOprﬁ Mbl 3a4a/11 paHee.

Hasegute Kypcop MbIWKM Ha KPUBYIO,

YTO6bI

YBUAETb 3HAyeHWe napameTpa,

ncnonb3oBaHHOE 414 NOAy4YeHUA aTOM KpMBOﬁ. Bbl yBMauTe, Kak yBenunyeHue

WMHTEHCMBHOCTM KOHTAKTOB M0O3BO/IAET MHOEKLMM PacnpoCTPaHATLCA BbicTpee.
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da3a 4. KaanbpoBKa napameTpos mogenu

Mbl 3Haem, 4TO cO34aHHAA HaMM gMarpamma NOTOKOB W Hakonutenen abcontoTHO
TOYHO OTPAXKAeT MOAENNPYEMbIN NPOLECC PAaCNPOCTPAHEHMA aNMAEMUIN. HO 3HaYeHUA
onpeAeneHHbIX NapameTpoB (a uMeHHo - Infectivity v ContactRatelnfectious) Henb3s
MU3MEPUTb HanpsmMmyto, MO3TOMY, 4TOObl ObiTb YBEPEHHbIMM B [AOCTOBEPHOCTU
pe3ynbTatoB paboTbl MOAENU, HaM HYXKHO MPOBECTU BaAMAALMIO 3HAYEHWUI ITUX
napameTpoB 4O TOro, Kak Mbl HaYyHeM WcCMonb3oBaTb Mogenb. Ecam y Bac ectb
HabatoaeHMA 3a NoBeAeHMEM MOLEIMPYEMOIM CUCTEMBI B PEasIbHOM KMU3HU, TO Niy4lle
BCEro C 3TOM 33Jayei CNPaBUTCA KAAUBPOBKA - SKCMEPUMEHT, KOTOPbIN noabupaet
3HaYyeHWsA NapameTpoB TakMm obpasom, 4Tobbl NoBeseHne mogenn Hambosiee TOHHO
coBnazano c NoBeAeHMeM MOLENNPYEMOro 06beKTa peasibHoro mupa.

Kanubposka

e  DKCnepuMMeHT KanMbpoBKM MHOFOKPaTHO 3anyckaeT mMoAenb U CpaBHMBaeT
pe3ynbTaTbl KaKAOro NPOroHa € peasibHbiMU (MCTOPUYECKMMU) OAHHbIMMU.
Mcnonb3ya 3BPUCTUYECKUI anroputm, ONTMMM3ATOP Npeanaraer HOBYHO
KOMBMHaUMIO 3HaYeHUI NapameTPoB ANS KaXKA0ro nocaeayowero nporoHa
moaenu. [locne  BbINOAHEHMA  YKa3aHHOrO  KO/AWYecTBa MPOroHOB
3KCNepMMeHT BblbepeT 3HauyeHWA NapameTpoB, NPW KOTOPbIX pe3yabTaTbl
MOAENNPOBaHUA OblM Hanbosee B6U3KN K peanbHOM CUTYaL UK.

e  JKcnepumeHm KanubposKku AnylLogic ucnonb3yeT BCTPOEHHbIN ONTMMU3ATOP
OptQuest, pazpaboTaHHbIit KomnaHuen OptTek Systems, Inc.

BHavane pobaBum B modenb WUCTOPUYECKUE AaHHble: MPOBEAEHHble B pPeanbHOWM
U3HU exegHeBHbIe U3MEPEeHUA KoanyecTBa 3a601eBLUNX Nt0AelN BO BPEMA BCMbILLKK
anuMAaemMuun. 3TU AaHHble XPaHATCA B TeKCTOBOM daline B BuAe Tabnuubl, 1 Mbl CMOXKEM
NOCTPOUTbL MO 3TUM AaHHbIM TPaduK AMHAMWMKKM pacnpocTpaHeHua 3abonesBaHua c
nomouybto TabnuuHon dyHkumm Anylogic.
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Tabau4yHas hyHKYUA

o TabauyHas yHKUUA — 3T0 GYHKLMA, LaHHble KOTOPOM 3a4aHbl B TabANYHOM
Buae. MNonb3oBaTeNb yKasblBAaeT HECKO/bKO Map (apryMeHT, 3HaYeHue), u
Anylogic cTpouT OYHKUMIO, MWCNONb3yA 3TM AaHHble W 33[3HHbIN
No/ib30BaTENEM TUM MHTEPMNONALMUM.

e [lpu BbI30BE OYHKUMM NONb30BaTENb YKa3blBaeT 3HAYeHWe aprymeHTa
bYHKUMK, U OHa BO3BpPALLLAeT COOTBETCTBYIOLLEE STOMY apryMeHTY 3Ha4YeHue.
Ecnn paHHbIN apryMeHT OTCyTCTBYET B TaB/IMYHBIX AaHHbBIX, TO ANA NOAYyYeHUA
COOTBETCTBYIOLLEr0 eMy 3Ha4YeHUA GYHKLMM MCNONb3YeTCA MHTePNoNALUA.

e C nomoublo TabMuHbIX GYHKLMIA MOMKHO 334,aBaTb C/NOMKHbIE HEIMHENHble
3aBMCUMOCTHU, KOTOPbIE He MOTYT BbITb OMMCaHbI KaK coYeTaHne CTaHA4APTHbIX
JYHKUMIA. TakKe TabanuyHble GYHKUMM  MOTYT  MCNO/b30BaTbCA  AJ1S
NpvBeAEeHUA 3a4aHHbIX B TaBNMYHOM BUAE IKCMEPUMEHTANbHbIX AAHHbIX B
HenpepbIBHbLIN BUA,

1. OTkpoiite auarpammy Main v po6asbTe Ha Hee TabnuuHyio yHKUUIO @& s
nanuTpbl CuctemHas auHamuka. Hasosute a1y dyHKumto InfectiousHistory.

2. OTkpoiTe  TekcToBblt  daiin HistoricData.txt w3  nankw  Karasor
Anylogic/resources/AnyLogic in 3 days/SEIR. Katasor AnyLogic 3pecb — 370 TOT
KaTafor Ha Ballem KoOMMbloTepe, Kyaa ycTaHoBneH Anylogic, Hanpumep, Program
Files/AnyLogic 8 Personal Learning Edition.

3. CkonupyiiTe cogepxunmoe Tekctosoro daiina B bydep obmeHa, 3aTem nepeianTe B
CEKLMIO CBOMCTB TabanyHOU ¢yHKUMM TabnauuHble AaHHble WU LENKHUTE MO

KHoMKe BcraButb M3 6ydepa L. Cronbupl Tabnuubl AprymeHT v 3HaueHue
3aMoNHATCA JaHHbIMM.



128 Anylogic 8 3a Tpu gHA

[ Ceoiicea i3 M ¥ = 0

@ InfectiousHistory - TabanuHaa dyHKUMA

Hran: InfecticusHistory

OrobpaxaTte umAa [ WcknrounTe

BugnmocTe: _@ aa
WMHTepnonauma: TNMuHelHbIA -
Ecnw aprymenT BeixognT 3a npegens: | Ownbea -

+ TabnwuHble gaHHBIE

[] 3arpy#aerca us Gasel ganHbix

Apryment 3HaqeHne

0 0

(3)
&)

4. OTKpoWTe ceKkumto CBOWCTB TabanyHol ¢pyHKumMmM Mpegs. npocmoTp, U Bbl yBUAUTE

KPpWBYIO [AMHAMWKM pacnpocTpaHeHwWs 6o0nesHu, Kotopas Habawoganacb B
peanbHOM KU3HM.
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+ [lpepag. npocmoTp

4000
35004
30004
2500+
20004
15004
10004

5004

M40 0 40 80 120 160 200 240 280 320

5. Bblwe B cBOiCTBaX, BbiGepuTte y napameTpa Ecav aprymeHT BbIXOAUT 3a npegenbl
onuuio Bavxariwmii. B aTom cnydae pyHKLMA ByaeT KOppeKTHO obpabaTtbiBaTb
CnAyyau, Korga OyHKuMM nepefaeTca apryMeHT, /fexkawuii 3a npegenamu
WHTEPBaNa apryMeHTOB, 3a4aHHOr0 HamMu B ceKuun TabanuHble gaHHble.

MocKkonbKy mbl BbIbpanu onumto Bavkaiwmii, yHKUMA ByaeT SIKCTPanonnMpoBaThbea,
MCMNONb3ys 3HAYeHWn, 3adaHHble AN KPalHUX (MUHUMANbHOTO U MaKCMMaAbHOrO)
[ONYCTUMbIX apryMeHTOB. ITO 3HaAYMT, YTO A/1A BCEX aprymeHTOB cneBa (cnpasa) oT
[OonycTMMoM 061acTu aprymeHToB, 3HadYeHuMe OYHKUMKM OyAeT paBHO 3HAYeEHWIo,
KOTOPOE OHa MNPUHMMaET B CcaMoW neBOM (MpaBoli) TOYKE WHTEpBasa CBOMUX
aprymeHToB. paduK B cekummn MpeaB. NpocMoTp OTOOPAXKAET TEKYLLME HACTPOMNKM
WMHTEPMONALMMU N SKCTPANONALMMN TabANYHON GYHKLUN.

Tenepb Mbl Ao6aBum Habop AaHHbIX, YTOBbI cObMpaTb MHOPMALIMIO O KO/MYecTee
3apasHbIX /04N BO BPEMSA BbINONHEHUA MOAEN.

6. LenkHuTe NpaBoit KHOMKOW MbIWKW NO HakonuTento Infectious v BbIbepuUTe MyHKT
Coszpatb Habop AaHHbIX.
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G*‘ InfectiousDS
AT
Suscelptible \ Recovered
h
O—s=
Py
1 Expod Ctrl+X
f B Ctrl+C
{/ \ Contaa
\ Wi 1N Lontagion Bcrasurs Ctrl+V
7 N \ ®  Yaanums Yaanute
O-Teta‘lﬁopu ion— @ Co\r»tpctRateln
NG DopmaTHpoBaTh Koa
N ~
\ ~ & Cozpars xonuo
@ Infectivity -
©- Cosaars Habop pamHHbIX
(@ InfectiousHistory C03A3Tb 3n€EMEHT ynpasneHna >
Co3pars anarpammy >
1 ] Wcnpaeuts ownbrm e ceasax >

7. Korga Habop paHHbIXx InfectiousDS nossuTcA Ha Amarpamme, OTKPOWTE €ero
CBOWCTBa.
MOCKO/MIbKY Mbl XOTMUM NOHabnwAaTb 3a OUHAMUKOW  PACNpOCTPaHeHus
3abonieBaHuA, ocTaBbTe GAAXKOK Ha onuuu Mcnosib3oBaTb Bpems B KauecTBe
3HaueHwusa no ocu X.
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[ Ceoiicrea &2 M - = 0

@ InfectiousDS - Ha6op gaHHbIX

ran: | InfectiousD5 | Orobpaxats uma

[ Meknroumme

BuamnmocTs: @ aa

EMCI‘IDﬂb&DEETb BOEMA B KAYECTEE IHAYEHWUA NO OCH )(

3HadeHne no ocn Y: Infectious

XpanwTe o | 300 NOCAEAHWK NIMEDEHNA

(®) OBHOBNATE AZHHEIE 3ETOMATUYECKMN

(") He 0BHOBAATE 43HHEIE BETOMATHYECKK

(®) Vcnonesoeats MogenbHoe Bpema () Mcnonb3oBaTe KANEHABpHBIE 13Tl

Bpema nepeorc oGHoBNEHNA: ad e AHK v
03.11.2016 [~ | | &:00:00/3
.y

Mepuog: sy 1 LHW W

Y[/] Bectw skypHan & Base gaHHbx

BecTu #oypHan BEINOAHEHWA MOLENN

8. OtmetbTe dnaxkom onumio O6HOBAATL AaHHbIE aBTOMAaTUUECKM W YCTaHOBUTE
Mepuop ob6bHOBNeHMA B 1, 4Tobbl A06aBNATL K Habopy [AaHHbIX MO OAHOMY
3HAUYEHMIO Ha KaXKabli moaenmpyemblii AeHb.

9. Y106bl COXpaHWUTb AaHHble 060 BCEM MPOrOHE MOAENM, YKaXKWUTe, YTO AaHHbIN
Habop AaHHbIX byaeT XpaHuTb go 300 nocneaHUX UsmMmepeHuii.

Mbl roTOBbI CO34aTb HaL 3KCMNEPUMEHT.

10. LLlesIkKHMTe MpaBOM KHOMKOW Mblwn No mogenn SEIR 8 naHenu Mpoektbl U
BblbEpUTE M3 KOHTEKCTHOrO MeH NyHKT Co3paTb > JKcnepuMeHT. B OKHe
MmacTepa HoBbiii 3kcnepumeHT Bbibepute KanubpoBka B cekumn Tun

IKCNepuMeHTa 1 3aTeM LWeKkHuTe Janee.

11. B cnyyae aKcnepumeHTa KaanMBpPOBKM HACTPOMKA ero napameTpoB MpPoBOAUTCA
npAMo B OKHe MacTepa co3faHusA 3KCnepumeHTa. M3meHuTe TN napameTpos,
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KoTopble Mbl XOTUM Kanubposatb (Infectivity w ContactRatelnfectious), c
bUKCMPOBAHHOTO Ha HemnpepbiBHbIA. 33jaiTe  MuHUManbHoe (MwuH) u
MaKcumanbHoe (Makc) 3HauyeHus ananasoHa KaanbpoBKu.

Mapamerper

Mapamerp | Tun | 3HAYEHWE | Mun | Makec | War |
TetalPopulation HUKEMPOBAHHEIR

Infectivity HEMpPEPEIEHEIN 0.005 1
ContactRatelnfectious HEMpPEPBIBHEIA 0.01 3

AveragelncubationTime  uKcupoBaHHeIi
HAveragellinessDuration HUKEMPOBAHHEIR

12. BeeauTe cieaytoLLyto MHGOPMALMIO B PACMOIOMKEHHYIO HUMKE TabauLy Kputepmes
KannbpoBKM:

e 3aronosok: Infectious curve match

Tun: BbibepuTe 13 cNMcKa Habop AaHHBIX

Pe3ynbTat MmogenupoBanusa: root.InfectiousDS

e PeanbHble gaHHbie: root.InfectiousHistory

Koadppuumenrt: 1.0

Kpurepni:
3aronosok | Tun Pesynetat mogenuposadna | PeaneHbie gaHHele | K...T|
Infectious curve match HabBop ganHex roctInfectiousDS roctInfectiousHistory 1.0

AreHT BepxHero ypoBHsA Main [ocTyneH 34ecb Kak root. PesynbTatbl paboTbl Halewn
MOAEeNN coxpaHatoTcAa B Habop AaHHbIx InfectiousDS. TNocne OKOHYaHUA MPOroHa
MOAENN XpaHALMeca B 3TOM Habope AaHHble ByayT CpaBHMBATLCA C AAHHbLIMKW U3
TabnnyHon dyHKUMK InfectiousHistory.

B Hawel momenn TONbKO OAMH KPUTEPUIA KaNMBPOBKM, HO MX MOXKET ObiTb M
HECKO/IbKO, B TAKOM C/ly4ae Bbl MOXKETe NMPUCBOUTb KPUTEPUAM Pa3/INyHble BECOBbIE
KO3pPULUMEHTBI.

13. WenkHuute no KHonke FotoBo. Mpu 3TOM OTKPOETCA AMarpamma 3KCnepumeHTa
Calibration c co3gaHHbIM MO YMONYaHWUIO UHTEPPENCOM 3TOTO 3KCNEPUMEHTA.
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14. UlenkHMTte nNo CUHEN AWMHUKM, pacnonaralolencs Hag OCAMM KoopauHaT, B
rpapuueckom pegaktope Calibration. 3T0 NMHUA paMKK: pamKa 3adaeT 061acTb,
KoTOopas byaeT oTobparkaTbCs B OKHE Mogenu. B CBOMCTBaxX paMKW ycTaHOBUTE
WunpuHy Ha 900, a Bbicory — Ha 700, utobbl creHepupoBaHHble rpaduKm
NOMECTWU/INCb B OKHO MOZeENN.

&) Calibration 22 =8

SEIR : Calibration

Calibration progress

Teiyuee Ty-wee DyHioHan:

1

Urep ? 2

Hrepauus wegonyar. weaonver.

Dyneumonan: |, 2 7 s

Mapamerpel Copy best
0

TotalPapulation ? 2

Infectivity 7 ? 5t

ContactRatelnfectious 7 ?

AveragelncubationTime ? 2 1 1

AveragallinessDuration ? 7

Criteria
Infectious curve match

Historic — Terpues — NMywwee aomyeTamos

Ha pucyHKe HuMKe noKasaHbl CBOWCTBA 3KCNepnmeHTa.

Llenb 3KCnepumeHTa — MMHMMM3MPOBATb PA3INYUA  MeXAZy pesyabTaTamu
MOZE/NIMPOBaHNA U peanbHbiIMU (MCTOPUYECKMMM) AaHHbIMU. [na onpeaeneHus
ONTUMAJIbHOTO Pe3y/IbTaTa UCMOJIb3YEeTCA METOZ HAUMEHBLUIMX KBagpaTos.
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T Ceoiictea i1 =~ =0

% Calibration - ONTMMM3aLMOHHBIA 3KCNEPUMEHT

Araa: Calibration [ MernrounTe
ArenT sepxHero yposna: | Main =
Ueneean dryHkuma: @ MUHUMUINPOBaTE () MAKCUMWZMPOEATE

difference( root.InfectiousDS, root.InfecticusHistory )

15. Otkpoiite cekumio coicTB Cneundurueckme U cHumute Gnakok PaspewmnTtb

napasnsiesibHoe BbINOJIHEHUE UTepaLniA.

16. 3anycTTe 3KCNEPUMMEHT: LeNKHUTE NPABO KHOMKOM MbllK B NaHenu MpoekTbl

no akcnepumenty Calibration v Bbibepute 3anyctutb 2 u3 komTeKcTHOTO MeHIO.

A, SEIR: Calibration - Anylogic Professional - o X

SEIR : Calibration

Calibration progress

Toxyues Nywee _ ywamosan;

Sywaponan: J, 66.103 66.103
MapaneTpht Copy bast
taPoputaton 10,000 10 ox:-:\\CID
4 0747 o.747 %
ContactRatelnfectious  1.437 14037 _\
AverageincubatonTime 10

15 5

Tecyuee @ Nyuee Hezonycrioe

@ Nyewee norycTavos
Criteria
Infectious curve match

Historic @ Tocpuee
@ nyasee nonycravos

[ o A, 3acopwewo [ &



Anylogic83aTpngHa 135

17. Korga aKcnepuMMeHT KannbposKM ByAeT 3aBeplueH, Bbl CMOXKETe CKOMMpOoBaTb
MoJlyYeHHble 3HAYEHUA MAPAMeTPOB, LLESKHYB no KHonke Copy best. YToO6bl
MCMNONb30BaTb CKOMMPOBAHHbIE 3HAYEHWUA NAPAMETPOB B HALLEM 3KCNepUMeHTe
Simulation, wenkHUTe No KHonke BctaButb M3 6Gydepa Ha CTpaHWULe CBOMCTB
3TOro 3KCNepUMeEHTa.

HailieHHble 3KCMepMMEHTOM Ka/iMbpOBKWM 3HauyeHwWAa mnapameTpos Infectivity w
ContactRatelnfectious 6ypyT NoAcCTaB/ieHbl B COOTBETCTBYOLLME NOAA.

Tenepb Mbl MOXeM NPOBECTU 3KCMEePUMEHT Simulation ¢ oTKannbpoBaHHbIMU
napameTpamu 1 Ha 3TOM 3aBepLNTb PaboTy ¢ LaHHON MoZeNblo.
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AUCKpeTHO-cobbIiTUMHOEe
mopaenunposaHue B Anylogic

JuckpemHo-cobbimuliHoe modenuposaHuUe 3apoauaocb NPUMEPHO TOTAA e, Koraa
nosBMaacb CUCTEMHasA AMHamuKa. B 1961 rogy mHxeHep kKomnaHuu IBM [dxkedbdpu
lopgoH npeactaBua nporpammy GPSS, KoTopasi cuMTaeTca nepBoi peanvsaumen
MeToAa MOLENNPOBAHUA Ha OCHOBE AWMCKPETHbIX COOLITMI. B Hawn gHU cyliecTByeT
MHOECTBO Pa3/IMYHbIX MNPOrPaMMHbIX MHCTPYMEHTOB AN AUCKPETHO-COBbITUMHOMO
MOAEeNnpoBaHMA, B TOM Yncae 1 coBpemeHHasa Bepcusa GPSS.

6 J[MnCKpeTHO-cO6bITUIIHOE MoAenupoBaHWe npegnonaraeT npeacTaBAeHUe
MOAEeNNpyemoii cucTembl B BuAe NPOLLECCa, TO €CTb NOC/IeA0BaTe/IbHOCTU
onepaumii, BbINONHAEMbIX C areHTamu.

Mogenb 3agaetca rpaduyeckm B BUAE AMarpaMmbl npouecca, 610KM KoTopow
npeacTaBnAloT coboi oTaenbHble onepaunn. Kak npasuio, guarpamma npotuecca
HauMHaeTca ¢ 6/10Ka «UCTOYHUK», FeHEPUPYIOLWLEro areHToB. JToT 670K nepepaet
areHToB B nocneaytolime 6710KM gMarpammbl, 3a4atoLLme onepaunum MoLeMpyemoro
npouecca. 3aBepLluaeTcsa gMarpaMmma npouecca o6bIMHO 610KOM, YHUUTOXKAOLWMM STUX
areHToB.

Mopg azceHmamu, HasbiBawowWmmmca B GPSS mpaH3aKkyuamu, a B HEKOTOPbIX APYrUX
MOZENNPYIOLWMX NPOrPaMmax - 30A6KAMU, MOTYT MOHMMATbCA KAMEHTbI, NaLUeHTbl,
Tened)OHHbIe 3BOHKW, AOOKYMEHTbl, KOMMNOHEHTHbI Vl3p,el1VIl7I nnnm camun usgenua,
noAA0Hbl, aBTOMOBMAK, NPOEKTLI, UAEN U T.4,

Moa pecypcamu MOKeT MOHMMATbCA MepcoHas, Bpaun, paboune, obopyaoBaHue U
TpaHcnopT.

TUNOBbBIMK OMNEpauMAMU  AUCKPETHO-COOBLITUMHON MOZENN SBAAKTCA 3a[epiKKa
(mogenvpytolwan BbINOJHEHME ONpeAeseHHON onepauuun, Hanpumep, obpaboTky
3BOHKa WM feTanu), obCyKMBaHUE areHTa pPecypcom, BETBEHWE Mnpouecca U T.4,.
MoCKoNbKy areHTbl KOHKYPUPYIOT 3a obnafjaHue pecypcamu, Heobxoaumbimu ana
BbIMO/IHEHMA OMEpPaALU, TO 3TO MOXKET MPUBOAMUTL K 3aZEpPKKAM, U NPaKTUYECKM BO
BCEX ANCKPETHO-COBBLITUNHBIX MOLENAX NMPUCYTCTBYIOT O4epeaum.

Kak BpemeHa npubbITUA areHToB, TaK U BpeMeHa ux 06cyKnMBaHNA 06blYHO ABAAIOTCA
CNYYaNHbIMUN BEIMUMHAMMI, U UX 3HAYEHWA reHepupytoTca GYHKLMAMM pacnpeaeneHun
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BepOﬂTHOCTeVI. Moatomy u camm AMCKPETHO-COGbITMﬁHbIe Mmogenn ABNAKTCA
CTOXaCTUYECKUMHU, U ONA NonyvyeHnAa penpe3eHTatTMBHOro pe3ynbrtata Moaeib 40/1KHa
npopa60TaTb onpeaeneHHoe BpemAa, UM e HYXHO BbINMONHUTbL onpeaeneHHoe
KO/1n4eCTBO NPOroHoB moaenu.

THUNoBbIMM pesyibTaTaMu AUCKPETHO-COBLITUIHON MOAENMN ABNAIOTCA:

® 33HATOCTb Pecypcos;

e Bpems, NPoBeAEeHHOEe areHTOM B CUCTEME MW ONpPeAeNeHHON ee YacTu;
® A/VHbI oYepeaen;

® Bpems OXUAaHUS;

® NponyCKHaA CnocobHoCTb U Y3Kne mecta CUCTeEMbI.
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Mopaenb 3aBOACKOrO Lexa

Mbl npomogenvpyem npon3BoACTBEHHbIE MPOLLeCChl B HeboibloM 3aBOACKOM UeEXY:

e Ka)kablil yac Ha 3aBog, NpMe3sXkKaeT rpy3oBMK C NoaggoHamn. Ha Kaxaom noagoHe
HaXoAMTCA 3aroToBKa, rotToBas K 06paboTke B AaHHOM LEXY.

e Bce HaxogAawmeca Ha rpy30BMKe NOAA0HbI Pa3rpyarTca B I'IpI/leMHOI\/'I 30HE uexa.

e [lanee 3T NOAAOHbI C TMOMOLLbIO  aBTOMOrPY3YMKOB  MOMELLAOTCA B
NOArOTOBUTE/IbHYIO 30HY XPaHeHUA.

e [lo npowecTBun onpeaeseHHOro BpeMeH! NoAA0HbI C 3ar0TOBKaMM LOCTaBAAOTCA
aBTOMOrpy3YMKamm K ctaHky c¢ UMy. 3gecb npomcxoamt ob6paboTka 3aroToBOK —
NPOW3BOACTBO KOHEYHBIX U3Ae/NiA.

da3a 1. Co3aaHue npocToit moaenu

Mbl HayHem C CO34aHUA NPOCTON MOLENUN, UMUTUPYIOLLEN NosAB/eHWe NOALOHOB B
NPMEeMHOI 30He 3aBOACKOrO Liexa U UX nocieaytollee npebbiBaHMe B 30He XpaHEHMS.

1. Cosgalite HoBYIO Mogesnb. B mactepe Hosas mogensb 3agaiite Uma moaenu: Job
Shop, a Takxe BblbepuTe EAMHNLLbI MOAE/IbHOTO BPeMEHU: MUHYTbI.

2. OtkpoiTte nanutpy Mpesentauus . B sTOM nanuTpe npeacTasaeHbl rpadpuyeckune
3NEMEHTbI, C MOMOLLBIO KOTOPbIX Bbl MOMETe HapMCcOBaTb aHUMALMUIO MOLENM:
NPAMOYro/IbHUK, IMHUA, 0BaA, IOMaHAA IMHUA, KOUBAA U T 4.

3. Nepetawmte snemeHT Wzo6pakeHue u3 nanutpbl [MpeseHtauma Ha
avarpammy  Main. dnemeHT W3o6pakeHMe MOMKHO MCMONb30BaTb  A/1A
nobasneHnsa B Mmoae b n306parkeHuit B pasnundHbIx rpaduueckmx dopmartax: PNG,
JPEG, GIF, n BMP.
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4. OTKpoeTca AMaNoOroBoe OKHO, B KOTOPOM Bam 6yaeT npensioxeHo BblbpaTb
HYXHbIN dakn n3obparkeHus.

5. MNepeianTe B cneaytowmii Katanor n BbibepuTe nsobpaxenue /ayout.png :
karasor AnylLogic /resources/Anylogic in 3 days/Job Shop

Ewe pa3 HanomHwum, uto karasor AnylLogic - 3To KaTanor, B KOTOpbIM 6bina
ycTaHoB/eHa nporpamma Anylogic, Hanpumep: C:/Program Files/AnyLogic 8 Personal
Learning Edition.

Korga Bbl BblbepeTe u306parkeHWe, Anarpamma areHta Main cTaHeT BbIrNAAeTb
cneayrowmm obpasom:
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Levels @ o
< >

Anylogic nobasnset usobpaskeHune Ha guarpammy Main B ero UCXOAHOM pasmepe, HO
Bbl MOMETe MW3MeHWTb AAMHY WAM LWMPUHY u3obparkeHus. Ecam Bbl McKasuau
nponopummn n3obpaxeHus (Kak 3To NOKa3aHO Ha CeAyIoLLEM PUCYHKE), TO Bbl MOXKeTe
BOCCTAaHOBUTb UCXOAHbIE Pa3mepbl U306parKeHUs, WeEAKHYB Mo KHonke BoccraHoBUTbL
MCXOAHBIN pa3mep Ha CTPaHWULLE CBOMCTB 3TOr0 M306paXKeHUs.

6. Bbibepute wu30bpaskeHne B rpaduydeckom pepaktope. Ecim  Tpebyetca

3adMKCMpoBaTb MECTOMO/IOKEHNE W pa3mep WU300paxeHusa, TO B NaHeau
CeoiicTBa ycTaHoBuUTe dnaxok brokmpoBarb.
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e Ecnu Bbl 3a610KMpyeTe rpadryeckmii a1emeHT, TO OH He ByaeT pearnposaTb Ha

HaXaTnA KHOMOK MbIlUN U ero 6y,D,ET HEBO3MOXHO Bbl6paTb B Fpad)VI‘-IECKOM

pepaktope. BNOKMpPOBKa oO4yeHb MosesHa B Tex C/Ayyasx, Korga Bbl pucyerte

3N1eMeHTbl (0BbIYHO - 31EMEHTbI CETU - MYTH, Y3/ibl, U T.A.) MOBEPX U306parKeHWUH,

npeacTaBAAWMX cobo NNaHbl 3380408, 60AbHULL, CKNaZ0B.

e ECAM BaM HYXKHO CHATb 6}'IOKVIp0BKy C3aNnemMeHTa, WenKkKHuTe HpaBOVI KHOMKOW MbILIN

B rpapuyeckom pepaktope W BblbepuTe M3 KOHTEKCTHOrO MEHIO MyHKT

BnokupoBka > CHATb 6J10KMPOBKY cO Bcex ¢puryp.

Hawum cnegyowmm warom 6y,CI,ET pucoBaHue 3nemeHToB M3 Nanutpbl PasmeTtka

npocTpaHcTBa NoBepx niaHa pabpuyHoro uexa. Mbl co34aaum TPAHCMOPTHYIO CETb C

NOMOLLbIO NyTeN U Y3N10B.
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Co30aHue cemu

Myt ” y3nbl ABAAKOTCA 3/NE€MEHTAaMM  PA3METKM MNPOCTPaAHCTBA, 3a4atoWmnmm
MeCTOMO/1I0XKeHNEe areHToB:

® Y3en 3apaeT MecCTo, rae areHThbl MOTYT HaxoAuUTbCA B TeyeHUe onpeneneHHoro
BpemeHn anAa BbliNONIHEHUA onpeaesieHHbIX AEVICTBMVI;

e [lymb 3agaeT MapLipyT, MO KOTOPOMY areHTbl MOTyT NepeMeLLaTbCA MeXAY y3namu.

M3 y3noB n nytei dopmmupyeTca cems, KOTOPYIO areHTbl MOTyT MCNOAb30BaTb A/1A
nepemelLeH1s No Kpatyanemy MapLipyTy MesKay UCXOLHbLIM U KOHEUYHbIM Yy31amu.
CeTb 06bI4HO CO34aeTcs, eciv NPoUCXoaslne B MOAENM MPOLLecchl NPOTEKAOT B
onpeseneHHom Gpr3n4YecKom NPOCTPAHCTBE, U B MOAENNPYEMOIN BaMU CUCTEME ECTb
NoABWKHbIE areHTbl U pecypcbl. MNpegnonaraeTcs, YTO BMECTUMOCTb CErMEHTOB CeTU
HeorpaHM4yeHHa, M HECKOJ/IbKO areHTOB MOryT OAHOBPEMEHHO nepemeLatbca Mo
OAHOMY U TOMY e NyTW.

[aBaiiTe HapuCyem CeTb, 3aal0LLYI0 MYTW NepemeLLeH1a NoAA0HOB B HalLel MOAEeNN.

BHauane HapucyiTe nNpAMOYro/ibHbIA y3en y Bxoga B uex. IJToT y3en 6yaer
NPeLCTaBAATbL B HALLIEH MOAENN NPUEMHYIO 30HY AN NOAL0HOB.

7. OTkpoWiTe nanuTpy Pa3smeTka npocTpaHCTBAa W NepeTalmte  31eMeHT

MpsamoyronbHbINA y3en H Ha aunarpammy Main. UsmeHuTe pasmep y3na, 4Tobbl

OH BbIrNAAeN TaK, KaK MOKa3aHO Ha ciegyouiem puUcyHke.
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8. MpuceoiiTe cozaaHHOMY y3ny uma receivingDock (npuemHas 3oHa).

9. Hapwucyiite y3en, onpegensiowmii Mecto napKoBKM aBTOMOrPY3YMKOB, KOrga OHK
HaxXo4ATCA B OXWAAHWM U He BbIMOAHAIT HWKAKUX 3adaHuii. C nomolplo eule
ogHoro [MpsamoyronbHoro ysna H HapucyiTe 30HY CTOAHKM COrNacHo
cneAyowemy PUCYHKY U Ha3oBuUTe 3ToT y3en forkliftParking.

[N

Tenepb gaBaiTe HapMcyem MyTb NepemMeLLeHna aBTONOrPY34YMKOB B HaLel MOAEN.

10. Hapucyitte cknag, nepetawme  3nemeHT  Cknag, E|H| u3 pasgena
MpousBoacTBeHHbIe cMcTeMbl NasMTPbl PasmeTka npocTpaHcTBa Ha MaH Lexa
M PacroNOXMB €ro, Kak MoKasaHo Ha PUCYHKE HUMKeE.
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Cknao

dNemMeHT pasmeTKM NpocTpaHcTBa Cknag, E|E| nossosifeT rpaduyecky 3agaTb cKNag, rae
areHTbl (MaTepuanbHble 06BEKTbI) PAa3MELLAOTCA B AYEMKaAX CTeNNaXKel.

OavH anemeHT CKNaA, MOXKET CoAepKaTb HECKO/IbKO cTennaxel. Ha AaHHbIA MOMEHT
Mbl NoAAEePKMBaEM ABa cnocoba pasmelLeHMs CTeNaxen Ha cknaae:

Mo oTAEeNbHOCTU - BCE CTE/IAaXKM Pa3BEPHYTbl B OAHY CTOPOHY, U C Kax4oro npoesaa
€CTb AOCTYN TO/IbKO K OAHOMY CTENNANKY.

CnuHa K CMUHe - CTEe//IaXKM PacroIoXKeHbl MOMNAPHO CMMHOM Apyr K Apyry. Takum
06pasoMm, C Kaxkaoro npoesga ectb AOCTYN K ABYM CTe/1axKaM.

11. B cBoiicTBax ckiafa caenaiTte cneayoulee:

a. Bbibepute onumio Kon-Bo cekuuii: BbIMUCNAETCA HAa OCHOBaHUM Pa3mepoB
cKnaga.

b. B cekunu Crennax 3agaiite Konmnuectso nonok: 2

12. U3ameHuTe pasmep GUrypbl CKNaga, Kak NoKasaHo Ha pUCyHKe HusKe. C TeRyLWwmnmm
HaACTPOMKamM, y CKada AOMKHO CTaTb 13 ceKUmit B KaskA0M CTennaxe.
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13. Pacnoniosute nesblii CTENNANK TaK, KaK MOKA3aHO Ha PUCYHKE HUKe, NepeTalyms
BJIEBO YKa3aHHY METKy-MaHUNyAAaTop.

14. AHanorMyHo, nepeTawye BMPaBO OTMEYEHHYID Ha PUCYHKE HUKE MEeTKy-
MaHUNYAATOP, MOMECTMTE NPaBbIi CTEANAXK MEXAY NPOX0AaMM.
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15. YmeHblimMTe pasmep 30HbI AOCTYNa KaK HAa PUCYHKE HUMKE C NMOMOLLbI0 CaMol
NpaBoi METKU-MaHUNYAATOPA.

:l-J-o
]

!
i

16. Tenepb, Koraa mbl 3aBEPLUMAN HACTPOWKY CKAaAa M €ro PacnoNoXKeHUsA, NPULLNO
BpPeMs CO34aTb TPAHCMNOPTHYIO ceTb. LLenkHuTe no KHonke Co3pgatb CKAAACKYHO
ceTb B MAHE/IM CBOWCTB CKAaga. NoateepauTe AeWACTBME B AMAZIOTOBOM OKHE, U Bbl
YBUANUTE CO34aHHYIO CeTb M3 MyTel, Pacrno/oXeHHbIX B MPOXoAdax CKnaga, v
COeAMHAIOWMX 3TM  NyTM y3l10B. DTa ceTb OydeT  MCNo/b30BaTbCA
aBTOMOrpy34YMKamm, AOCTABAAOLLMMM W 3a6MPAIOLWMMIN NOAAOHBI CO CKNAAa.

)

R
| |

| |

| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| f f

MpogonXum pucosaHme cet, 406aBMB NyTH, KOTOPble COeaANHAT 06a HAPUCOBaHHbIX
paHee y31a C CeTblo CKNaaa. BHayane Hapucyem nyTb, COEAUHAIOWMIA CeTb CKNaAa
C y3/10M y BX0oZa B Lex (receivingDock).

17. YT0b6bl HapMCOBaTL NYTb, HEOBXOANMO BbIMOAHUTb C/leaytoLiee:

a. Ha nanutpe PasmeTtka NnpocTpaHCcTBa ABaXbl WENKHUTE NO 3NEMEHTY

I1yT|= Dzu, NP 3TOM aKTUBUPYETCA PEXUM €ro pucoBaHuUA.
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b. Hapucyite nyTb cornacHo cneagytowemy pucyHKy. HauHuTe pucosaHue,
LLLe/IKHYB MO rpaHuLe y3na receivingDock, a 3aTem LLLEeNKHUTE MO LEHTPY
HWYKHEro 1eBOro TOYEYHOrO Y3713 CKAALCKON ceTu.

18. Hapwucyitte elle 0AMH NyTb, Kak Ha PUCYHKE HMKe. [1A 3TOrO WeNKHUTE MO LeHTPY
HW)KHEro MpPaBOro TOYEYHOrO y3/1a CKAAACKOM CeTH, 3aTeM LUE/IKHWUTE B TOYKe
NoBOPOTa AOPOXKKM HA NnaHe, 4Tobbl A06aBUTL TOUKY M3rMba MyTU, U HAKOHeL,
LWeNKHWUTE No rpaHuue yana forkliftParking.

19. AHanorMyHo HapucyiTe ewe 04MH MyTb, KaK MOKA3aHO Ha PUCYHKE HUKe.
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Ecau Y3/bl CETU NPaBUIbHO COeaUnHEHbI NYyTAMW, TO NPU Wen4yke Mmbillbio N0 NyTHU obe
€ro TO4Kn coeagmHeHunA C yanaMmn O01KHbI 6y,CI,YT BblAeNNTbCA 3€N1eHbIM LBETOM.

Mo yMoNuYaHUIO NyTM CO3JAlOTCA KaK AByHanpasneHHble. OAgHako B cayyae
HeobXOA4MMOCTN Bbl MOXETE paspewuTb ABUMKEHWE MO MNyTU TO/bKO B OAHOM
onpegeneHHoM  HanpasneHuu. [na  3TOro  HyKHO  cbpocuTb  darkok
[lByHanpaBneHHbli W 3aTeM YyKas3aTb HanpasfeHue [BWXKeHuA. HanpasneHue
OBWXKEHUA NO MyTM MOMKHO YBUAETb, BblOpaB NyTb; MpU 3TOM B rpaduyeckom
pepakTope 6yaeT noKasaHa CTpeska HanpaBaeHus.

Mbl pasmeTU/IM NPOCTPAHCTBO Halleil Moaenn, OTMETUB NOBEPX NiaHa BaXKHbIE y3/bl
n nytn. Tenepb Mbl 3aliMeMcA MOLEIMPOBaHNEM NPOLLECCOB C NOMOLLbI0 BUbaAMoTeKn
MoZenvpoBaHua npoteccos Anylogic.

bubnuomeKa modenupo8aHUA NPoyeccos

Echv  noctaHoBKa Balel 3ajauv  GOpPMyMpyeT CcUCTEMY KaK npouecc -
nocnenoBaTeNbHOCTb ONepaunii ¢ 3a4aHHbIMU ANUTENBHOCTAMM, TO TaKylo MOAENb
npouie 3ajaBaTb C MOMOLLbIO [AWUCKPETHO-COBLITUIMHOIO MogzenuposaHusa. [ns
€034aHNA OUCKPETHO-COBbITUIMHBIX Moaeneint AnylLogic npepocTtasnset bubauomeky
modenuposaHus npoyeccos. C ee NOMOLLBIO Bbl MOMKETE OMNUCbIBaTb NPOLECCHI C
nomoupbto rpadpuyecknx duaepamm npoyecca, cobupaemoix n3 610KoB 6UGANOTEKMN.

[aBaiiTe co3gaavMm AuarpamMmy MOAEAMPYEeMOro Hamu npolecca M3 610KoB
6mnbnnoTeku.
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20. MNepeTalyute anemeHT Source @ U3 NanuTpbl D Bubanoreka mogennpoBaHus

npoueccos Ha
sourcePallets.

rpaduyeckyto  guarpammy.

Ha3sosute

CO3MaHHbIA 610K

O6bI4HO 610K Source BbICTyNaeT B KAYeCTBE CTapPTOBOM TOUKM npoLecca. Tak U B

Hallel mogenn oH byaeT MCNo/b30BaTbCA A4/1A CO34aHMA NOAA0HOB.

21. AnaToro, 4To6bl NOAAOHbI NOABAANMCD B MOAEN KasKable MATb MUHYT U Nonaganu

B y3en receivingDock, B8 naHenn CeoiictBa 6s10Ka sourcePallets Heobxoanmo

BbINO/IHUTb CeaytoLLee.

a. W3 cnucka [MpubbiBatoT cornacHo Bbibepute BpemeHn wmexay

npuébITUAMN.

b. B none Bpemsa mexay npubbiTuamu BBeaWTE 5 a U3 CnucKa crnpasa

BblbepuTe MUHYTBI. MoaAoHbI ByAyT NOCTynaTb pas B NATb MUHYT.

c. Bobnactu Mectonono>xeHue npubbiTua Bbibepute U3 cNMcKa Y3en cetn

/ TUC.

d. B pacnonoxeHHOM HUXKe cnuncke Ysen Bblibepute receivingDock.
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[C] Ceoiicrea 23 m § = g
(*) sourcePallets - Source
nas: sourcePallets | OToBpaxarte MMA

[ Weknrouwnte

MpubeiearoT cornacHo:

Bpema mexcy npubbiruanm:

Mepece NPUEBEITHE NPOWUCKOANT:

CunTaTe napametpel arentos uz b

OrpannyenHoe KON-B0 NPUBLITHIA:

3al a3 CO343ETCA HECKONBKD dreHTOE:

=, |Bpemeny Mexgy npuBeITHaAMK v

9

5 MUHYTBL ¥

=, | nocne3agaHHoro BOEMEHN W

Mecrononosenne npubbiTua:
Yzem:

CropocTe:

=, |¥3en cemn /THUC ]
=, | Tl receivingDock v | T2 3

/;E 18 m/c W

Kak cocnameca Ha anemeHm moodenu u3 rnapamempa 6s10Ka

CywecTByeT aBa cnocoba MNOACTAHOBKM MMEHWM Trpaduyeckoro snemeHTa B nose

napameTpa 6710ka 6UBANOTEKN.

e Bbl MoxeTe BblbpaTb rpaduyeckunii anemeHT npaAmo B nNaHenn CeoicTBa, U3

BbIMaAatoLLero Cnucka:

Ysen: =, T3 receivingDock

A 4

-

T3 forkliftParking

iy receivingDock
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e Bbl moxeTe LWEeNKHYTb MO KHOMKe h CnpaBa OT NOKa3aHHOro BblilWe CNUCKa, a

3aTem BbIBpaTb 31EeMEHT B rpaduyeckom pesakTope, LWEeNKHYB Mo HeMy MbIWbIO.
ObpaTuTe BHUMaHUE, YTO B pexxmnme BbibOpa 3/ieMeHTa Ha XoJ1cTe, 60bLWNHCTBO
3/1eMeHTOB Ha auarpamme byaeT 3aTeHeHo, OorpaHuWuMBan Bal BblI6OP TONLKO
3/1eMeHTaMM1 AOoMYyCTUMbIX TUMOB:

receivingDock

A » 3

MpoponkaliTe co3gaHue aAnarpammebl npouecca. Tenepb Mbl XOTUM J,06aBUTb NOTUKY
yNpaBAeHUA CKAaAOM, W AnA TOro Mbl BocrnonbdyemcAa 6nokamu Bubnuorteku
Nnpon3BoACTBEHHbIX CUCTEM.

22. MNepeknounTtecb Ha nanutpy Bubnmoreka NMPOM3BOACTBEHHLIX CUCTEM N "

e
nepetawmute 610K Store = va Anarpammy, NMomecTuB ero cpasy 3a 6710Kom
sourcePallets, 4Tobbl OHM aBTOMATUYECKU COEAMHMAWNCL APYr C APYrOM, KaK
NOKa3aHO Ha cneayruwem pUCyHKe.
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s Mpoexter | [ Manvtpa & = O ||@ Main 33]

| EvbaunoTexa NpoM3BogCTEEHHBIX CMCTEM G

D €9 Tun marepuansHoro ofbexTa

™| €9 Twun TpaHcnoprepa

? & Twn pecypea

—{ » Pasmerka npecipaHoTsa

mir, BACKM

E &7 Convey

T 2 Conveyor Enter

= £ Conveyor Exit
“ | T, Move By Crane sourcePallets storeRawlaterial
€ | .7 Seize Crane e
A E, Release Crane

? #, Transporter Fleet
——| & Move By Transporter

........ = Seize Transporter

« Releass Transporter

g Store

[+ Retrieve

e ‘f;} Transparter Co
G

Bnok Store moaenvpyeT NnoMeLleHne NoaA0HOB B 3a4aHHbIe AYeKM CKnaaa.
23. Ha ctpaHuue cBoicTe 6710Ka HEOBX0AMMO caenaTh Ceaytolee.
a. B none Nwmsa Beegute storeRawMaterial.

b. YT106bl Mbl CMOFAK yCMELWHO 3anyCTUTb MOAE/b Y3Ke B KOHLEe nepsoi ¢asbl,
[aBaliTe NOKa YTo BblbepeM, UTO AreHTbl MepeMeLLaloTCA: CAaMOCTOATENbHO.
B cnepytouweii dase mbl fobaBUM B Mogenb pecypcbl (aBTONOrpysymKku), u
M3MEHUM 3Ty HaCTPOMKY Ha AOCTaBKY C MOMOLLbIO PECYPCOB.

c. B cnucke Cknap Bbibepute storage.
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O] Ceoifctea 2

i .

s

3 storeRawMaterial - Store

| storeRawhaterial

OToBpaxarte uma [] Wernrouure

ArenTol nepemMeLlLarTCR. =,

CAMOCTOATENEHD

PazmeweHme: =, (®) no npaemnam EBpaHHOro CKNaga

() & cnyqaiine spiBpanHoi Auelie

() B KOHKPETHOM CROTE

Crnap; =, BBl sterage v~ TR O3
MepemecTiTe arexTa: =, | BAdeiiky w
CropocTe NOgbEME: 2 8.2 ' e
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24. Y106bl NpOMOAenvpoBaTb npebbiBaHMe NOAAOHOB B cTennaxe, gobasbte 610K

Delay @ . HasoswuTte atoT 610K rawMateriallnStorage.

sourcePallets storsRawMatenal

rawMatenallnStorage

KaK Bbl 3ameTnaun, mbl coeanHaem npaBbll’I nopT OoAHOro 610Ka C NeBbiM nopTom

cnepyrouero 610Ka. Y Kaxgoro 610Ka umeetca fieBbl 8Xx00HOU nopm v Npasblid

8bIXOOHOU nopm, N Bbl MOXeTe CoeaANHATb BXOAHbIE MOPTbl TO/IbKO C BbIXOAHbIMU.

25. Ha crpaHuue ceoicte 6noka rawMateriallnStorage HeobXxoaMmMo BbIMONHWTb

cnegytoulee.

a. B none Bpems 3agepxxku BBegute triangular(i5, 20, 30). B

pacrnosoXeHHOM CMpaBa CNUCKe BbIGEPUTE MUHYTI.
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b. VYcraHoBuTe dpnarkok MakcumanbHas BMeCTUMOCTb, O3HAYaoLWMI, YTO B
aTom 610Ke (Mogenvpytolem npebbiBaHWe NOLL0HOB HA CKNAAE) MOXKET
0ZHOBPEMEHHO Haxo4uTbCA cpasy HECKONbKO (ycnosHo
HeorpaHMYyeHHoe KOJIMYecTBO) areHToB-NoALOHOB.

] Ceoiicrea 2 =~ = 0

(Y rawMateriallnStorage - Delay

Hras: rawhateriallnStorage OtoBpaaTe uma

[ WeknrouuTs

Tun: =, @ OnpegenenHoe Bpems

(") Moka He BeizBaH MeTog stopDelay()
Epema sapeprao: o triangular(l5, 28, 38)  MUHYTEI -
MakcumansHas BMECTHMOCTE: =,

26. JobasbTe 6510k Retrieve |EL}, noAcoeguHUTe ero K Auvarpamme npouecca M
Ha3oBuTe 3TOT 610K retrieveRawMaterial.

B Hawel mopenn 610K Retrieve n3BneKkaeT noagoH U3 AYEMKU cTennaxka u
nepemeLlaer B 3a4aHHOE MecCTo.

sourcePallets storeRawMaterial — rawMateriallnStorage  retrieveRawMaterial

e—

27. Ha cTpaHuue cBoicte 6n0Ka retrieveRawMaterial HeobxogMmo BbINOAHUTb
cnepyioulee:

a. Kak u paHee B 6s0Ke Store, Bblbepute onNUUIO AreHTbl
nepemMeLLaloTCA: CAMOCTOATE/IbHO.

b. B cnucke Ysen Buibepute forkliftParking - TOT y3en cetu, Kyaa
aBTOMOrpy34YmMKKM byayT 40CTaBAATb NOAAOHDI.
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] Ceoiictea i2 4 8

(=]

= 0O

- retrieveRawMaterial - Retrieve

s | retrieveRawbaterial |

OToBpaxarte uma [] Wernrouure

ArenTbl NEPEMEWANOTCR: = | c30cToATENLHO w
MecTo pasrpysem: =, |¥zen -
Ysen: =, |t} forkliftParking v | T 173

Mzeneur arenTa us: =, | AuefiKn v

CHOpOCTE ONyCKaHWA o | 8.2 My'c v

28. [obasbTe 610K Sink ® BAoK Sink yHUYTOXKAeT NOCTyNatoLLMX areHTOB U 06bIYHO

BbICTYNaeT B KayecTBe KOHEYHOM TOUKM Anarpammebl npouecca.

sourcePallets storeRawMatenal rawMateriallnStorage  retneveRawMatenal

sink

T

29. Mbl 3aBepWwnAN CO34aHME 3TOM NPOCTON MoAenn. Tenepb Bbl MOXETe 3anycTuUTb
Mmoaenb (akcnepument Job Shop / Simulation) v noHabnwopatb 3a ee

nosegeHvem. Bbl yBMAMTE, KaK NoagoHbl AOCTAaBAATCA B LEX
NOMELLAOTCA 418 XPaHeHUA Ha CKnag,

n 3artem

155
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da3a 2. flobasneHue pecypcos

Mpogomkum co3gaHve Haweil mogenu. Tenepb Mbl  AobaBum  pecypcbl
(aBTONOrpysyMKkn), ¢ NOMOLLBIO KOTOPbIX OyAeT NMpPoM3BOAUTLCA KaK NomelleHue
NOALOHOB B CTe/INAXK, TaK U UX Nocieayoliee nepemMelleHne B NPpOU3BOACTBEHHYIO
30HY.

Pecypceli

Pecypcamu HasbiBalOTCA OBOBEKTbI, WUCMOJIb3yeMble areHTamMu A1 BbINOJIHEHUS
onpeaeneHHoi onepaumm. B cnyyae HeobXoAMMOCTM areHT 4OKEH NONYYUTb Pecypc,
BbIMOJIHUTbL OMepaLMio, a 3aTem 0cBoboAUTL pecypc.

Mpumepbl pecypcos:

e B moaenn 60/bHULbI: Bpauu, MeAUUMHCKME cecTpbl, obopyaoBaHue, Kpecna-
KaTasKu;

e B moaenu uenoykn nocTaBoK: aBTOTPAHCNOPTHbIE CpeacTBa U KOHTeVIHepr}
e B moaenu cknaga: aBTonorpysymkm m pa6ow|e.

Pecypcbl B Anylogic 6blBatoT Tpex TUMNOB: cmamuyeckue, nepemeujaemosie W
dsuxcyujuecs.

e (CraTMuyeckue pecypcbl MpUBA3aHbl K ONpeseNeHHOMY MECTOMOJ/IOKEHUIO U He
MOTYT NepemeLLaTbCa HY CAMOCTOATE/IbHO, HU NPUHYAUTENbHO.

o [IBMIKyLLMECA pecypCbl MOTYT NepemMeLL,aTbCsl CaMOCTOATE/IbHO.

e [lepemeltaemble Pecypcbl MOryT MepemelaTbCsa areHTaMu WUAN ABUXKYLMMMUCA
pecypcamu.

Pecypcamu Hawwel mogenun ABNAIOTCA aBTONOMPY3UMKM, NepemeLLatolme noaaoHbl us
30Hbl PasrpyskM B CTeNNaX, a 3aTeM AO0CTaBaaloWwMe NoAJOHbl M3 CTennaxka B
NPOV3BOACTBEHHYIO 30HY.

Kakablii Habop pecypcos 3agaetca B AnylLogic 6n1okom 6ubnnotekun ResourcePool L

1. Mepetawmte 610k ResourcePool T ous naauTpbl n:") Bu6nnoteka
MOAEeNIMPOBaHNA NPOLLECCOB Ha Aunarpammy Main. MoacoeAnHATb 3TOT 610K K
Auarpamme npouecca He TpebyeTca.
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s Mpoektor | @ Manwrpa 52 = 8 | @l Main E@l
J EmbBavoTexa Mogen MPOBAHMA NPOWECCOE  an _
IE.) + Backwn Iy |

@ Saurce g At : Ak 2
i (X) Sink . ' .
DL o
il | IO Queue
E <> Select Qutput
— @ Select Qutput5 sourcePallets  storeRawMaterial
4 & Hold ]
DSE T Match
© | 9 spiit
s V Combine
— BQ Assembler
i =B Maove To
#i | 5% Resource Pool

2. Mpwuceoiite 610Ky uma forklifts (aBTonorpysumkm).

] Ceoiicrea 32 = - = 0
¥ forklifts - ResourcePool
S2) =
Wras: forklifts %/ OToBpaxaTe umMa
WMeoknrounte
Tur: =, | demywmiica -
Konwyecteo 3agano: =, |Hanpamyto -
Konwuecteo pecypcoe: = 1
Mpw yMEHELLEHWUH KOA-Ba: =, |pecypcbl COXpaHAKITCA (KOHEL CMEHBI] ~
Hoewifi pecypo = & Agent T | A
@& CO3AaTE ApPYIoi TN 1

3. Ha cTpaHuue cBoicTB 6a0Ka forklifts WenkHUTe No MeTKe co3paTbh ApPYron Tvm.
Takum cnocobom mbl CO3434MM B MOAENN HOBbIM TUN pecypca. Y KaxKaoro tmna
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pecypca ecTb CBOA rpaduyeckasn guarpamma, Ha KOTOPOW Bbl MOYKETE HapucoBaTb

aHMMaLMIO 3TOTO pecypca, a Tak»Ke 3a4aTb cneuuduyeckre XxapakTePUCTUKN 3TOrO

pecypca c MOMOLLbIO MapaMeTPoB, NePeMeHHbIX U GYHKUUIA.

4. B macTepe Co3gaHue areHTa:

a. B none Umsa Hoeoro Tuna seeaute ForkliftTruck.

b. Mepengute K cneaymolen CTpaHULE MACTepa, LLESIKHYB MO KHOMKe

Aanee.

Co3zaaHue aredTa

lWar 1. CozaaHWe HOBOrO THMNa areHTa

Mra Hosoro Trna: || [Falalidits

(®) Cosgate HOBEIN THN arexTa "c HynA"

() Menonezceats Tabnuuy Bazkel JaHHBX

A xouy co3gate TWN aredTa Ha Gase ganHex w3 Tabnnubl B

< Hasapg

danee =

| [oToeo |

OTmeHa

c. B cnucke B neBoit uyacTM macTepa packpoiTe pasgen Cknagbl m

KOHTeliHepHble TepMUHabl U BbibepuTe KapTUHKY Morpysumk.

d. LUWenkHute no KHonke FNoToBo.
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CosgaHwe areHTa

War 2. AHMMaumna areHTa

@3 O

L]

BriGepnTe aHMMaLmIo areqTa:
r WIUPLRUH [ PG”LI IUPI
» BOEHHOrC HE3HAYEHMWA
w CKA30s! M KOHTEAHEDHBIE TEDMHUHEN!
[ PaBouwi

ABTOMET. CaM OXOAHAA TENEXKS

IB

Morpyzuwmx

Mewok

MNogaon

Tenexxa

. ¥

Tenewka NnepesoIky NOLIOHOS

Tenexxa

-7

Tmimmnarns

() Her

< Hazapg

ToToeD Ormena

OTKpoeTca guarpamma Tvna pecypca Forklift Truck, Ha KoTopoi byaeT NpucyTCTBOBaTb

durypa aHMmaumm, BbibpaHHaa BaMu B mactepe.

5. Otkpoliite guarpammy Main, wenkHys no Bknagke Main.

= B

%2 Mpoexter | [ Nanurpa &3

&l Main

& ForiftTuck 52|

| Embavotexa MogenMpoBaHma ..

1'3 € Twunaresta ~
N & Twn pecypca

+ BACKK

¥ PazmeTea NpocTpaHcTea

] @ Source

1s)

Bbl yBuauTe, 4to B nosie HoBbili pecypc 610ka ResourcePool 6yaeT BoibpaH Tvn

pecypca ForkliftTruck.
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6. M3meHuTe ocTanbHble napameTpsl 610Ka forklifts, 3apatowero Habop pecypcos:

a. B none Konuuecreo pecypcos BBeguTe 5 - KOINYECTBO aBTONOrPy34MKOB
B MOZE/IMPYEMOM HaMU LieXy.

b. B none Cxopoctb BBeauTe 1 1 BbibepUTe U3 cN1cKa cnpasa m/c.

c. B obnactu bBa3oBoe wmecrononoxxeHve (y3nbl) Bblbepute y3en

forkliftParking. LLlenkHnTe No KHonke , a 3aTem BblbepuTe 13 Cnucka
y3nos forkliftParking.

bazoeoe mectononoxenmne (ysnoi): =,

l

Cmenbl, nepepbiBbl, aBapyn, obCnyXuBaHI

] Caoiictea i3 4 - = 08

91 forklifts - ResourcePool

ras: forklifts OtoBpamaTe MMA

[ VicknrouwnTe

Tum: =, |demaywmiica =

Konnuecteo sagaHo =, | Hanpamyio -
Konwuecreo pecypcos: = 5

Mpw yMEHBLIEHWK KON-Ba: =, | pecypchbl COXPEHAITCA (KOHEL CMEHBI) -
Hoewii pecypc: =, | € ForkliftTruck -

CO30aTe ADNTO A TIN

Cropocte: = 1 mc -

bazosoe mectononowenme (ysnm): — Ei:furkliftparking

@cox R

13

m
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Mbl 3agann pecypcbl, U Tenepb Ham HYXKHO cAenaTtb Tak, 4YTO6bI H610KK Anarpammbl
npouecca Hawemn mogenn ncnoab3oBaan 3T pecypcobl.

7. Ha ctpaHuue cBoicTe 610Ka storeRawMaterial Hy»KHO BbINOAHUTb creayloulee:
a. B cnucke AreHTbl nepemelatoTcs BbIGEPUTE OMLMIO C MOMOLLbLIO PECYPCOB.

b. B cnucke Ha6op pecypcos Bbibepute forklifts, npu stom 650K gnarpammol
npouecca 6yaeTt Ucnonb3oBaTb pecypc BbIOBpaHHOro TMNa (B Hawwem cayyae -
aBTOMOrpy34uK) 41A NepemelLeHnA NoAA0Ha.

] Caoiictea 52 -
~*H storeRawMaterial - Store
raa: | storeRawMaterial
OrobBpaxaTte MMA [ WekarouwTe
AreHTel nepemeLarTca: =, | ¢ nomoLLsto pecypcoe -
Habop pecypcoe: =, |94 forklifts v | TR 3
PazmeweHne: =, (®) no npaennam eiBpaHHoro cKNaga
() & cnyyalino BpIBpaHHoil AYelike
() B KOHKpETHOM CnoTe
Crenag: =, Bf| storage v | T I
MepemecTuTe areHTa: =, |eaueiiky v
CropocTe NogEEMa: “;; @, 2 M c W

8. Ha ctpaHuue cBoiicTs 6/10Ka retrieveRawMaterial sBbinonHute cnegyouiee:

a. B cnucke AreHTbl nepemelatotca BblibepuTe ONUMIO € MOMOLLbLIO
pecypcoB.

b. B cnucke Habop pecypcos BbibepuTte forklifts.

c. B cekuun cBolicTe TpaHcrnopTepbl U pecypcbl B CNuncKke BosBpawatbea
BbIbepuTe ONUMIO ecIn HeT APYruX 3ajau.
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] Ceoiicea &2 3 =0
= retrieveRawMaterial - Retrieve

Wras: | retrieveRawhaterial

OroBpaxate wma [ ] Wckntoumnts

AreHTbl NEPEMEWAIOTCR: = | ¢ nopmowkio pecypcos ¥

Habop pecypcos: =, |59 forklifts v | TR 3

MecTo pazrpyzkum: =, | Vaen W

Ysen: =, |l forkliftParking v | T3

MzBne4kL areqTa us: =, aueiikn v

CKOpOCTE OMyCKaHWA: i~ @.2 Mc W
= Tpancnopreps! W pecypcbl

MpwopuTeT 3agaqm: - 8

MoeT BRITECHATE APYTHE 33834 M =,

Mpaenno EBITECHEHNA 38434: =, | BuiTECHEHMA HET v

Mocne oceoBoxdeHNA pecypcel =, (@) Bosspawarotca B Basosyro Touky

() OcTatoTca Ha MecTe

Bozepawarsca: =, () ecerga

(®) ecnu HeT gpyrix 3a3aau

(0 apyroe

Mpu nepemeweHnn areHTa 610K Store 3axsaTbiBaeT cBO6OAHbIN pecypc
(aBTonmorpysumnk), nepemeliaeTr ero B MECTO PACMONOMKEHUA areHTa (noadoHa),
NPUKpenaseT pecypc K areHTy, NepemeLlLaeT areHTa C NOMOLLbI0 pecypca B AYenKy
CKNaja, a 3aTem ocBoboXaaeT pecypc. Cxoxkmm obpasom seget ceba n 610K Retrieve
(pasHMLa B TOM, YTO OH M3BAEKAET NOAAOHbI CO CKNaaa).

9. 3anycrtute mogenb.
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Bbl yBMAWTE, KaK aBTONOrpy3uMkyu 3abupaloT NOALOHbI M3 30HbI PA3rPy3KM U
NMOMELLAT UX Ha cKnag. Mo ucteyeHWr HebONbLUOK 33EepP’KKM OHWM NnepemeLLatoT
NnoAAOHbl B 30HY MAapKOBKM aBTOMOrPYy34YMKOB, NPM NONagaHMM B KOTOPYIO NOAAOHbI
ncyesator.

A Job Shop : Simulation - AnyLogic Professional = o X

] O Q Q e k Buinonusercs | | @\é
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da3a 3. CozpgaHue TpexmepHOU aHMMaLum

[agaliTe Tenepb f06aBMM TPEXMEPHYHO aHMMaLMIO MOAENNPYEMOrO HaMM NpoLiecca.

HauHem c nobasneHusa Kamepbl.
Kamepa

Kamepa "cHuMmaeT" Ty CLEHy, KOTOPYH Bbl BUAWUTE B OKHE TPEXMEPHOMN aHMMaLUW.
[JobasuB B Bally Mogelb KaMepy, Bbl MOXKeTe Bbl6paTb, YTO MMEHHO Bbl XOTUTE BUAETH
B 3D oKHe.

Bbl moxeTe p[06aBUTb HECKO/IbKO Kamep, 3TO MO3BOAMT Bam Habawgatb 3a
Pas/IMYHBIMKM  30HaMU MOZENMPYEMOIN CUCTEMbI (Hampumep, PasHbIMU Lexamu
$abpuKkn) MAKM 33 OAHUM U TeM e 06BEKTOM, HO C pasHbIX TodeK o63opa. Ecau Bbl
MCNo/Ib3yeTe HECKO/IbKO Kamep, TO MO XOAy BbINOJIHEHUSA MOLEAN Bbl MOXKETE JIerKo
nepekoYaTbCa C 04HOIO N306parKeHUsa Ha Apyroe.

1. MepetawmTe anemeHT Kamepa “* n3 nanutpbl MpeseHrauus i a avarpammy
Main. MomecTnTe Kamepy Taknum obpasom, 4yTobbl OHa "cmoTpena" Ha aHMMaLumMIo
¢dabpuyHoro uexa.

2. W3 370 Ke nanuTpbl, nepeTtawmte Ha guarpammy Main 3D okHo - NomecTtute
ero nog Auvarpammon npotiecca.
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s Mpoeers | & Manwipa | = 0 [ @& mein 52

| Mpesertauma

sourcePallets sink

o—E——&—™°

forklifts

D # Nvsua

¥ Nomanas

r—‘ Kpwsan

[ NpamoyransHmk

() Cxpyrnessnii npamoyronsHmg
) QOsan

o Ayra

Aa Texer

BEEEEE|E

[@] Wsofpaxerns

H Yoner

alw|o fle|D &[>k

%“ Tpynna 6\
W O6nacts npocuorpa /\/
[~ 3D

. 3D OxHO  —
[@] 3D O6nexr

&4 Kamepa

1 Ceser

|« Professional

Yeprex CAMP

¢ B|x

alele

3D oKHO

Mpun Heo6xo4MMOCTH Bbl MOXKeTe A06aBUTb HECKObKO 3D OKOH A1 0630pa aHMMaLmn

C Pa3HbIX TOYEK 0630pa.

3. BnaHenu Ceoiicrea 3D okHa BbibepuTe B cnucke Kamepa anemeHT camera. Tenepb
Hala Kamepa byaeT oTBevaTtb 32 GOPMUPOBAHME KapTUHKM ans 3D OKHa.

4. Ytobbl npepoTBPaATUTL CbeMKy '"u3-nog nona", Bbibepute M3 chnucka Tun
HaBurauum onumio OrpaHmueHa no Z: sbiwe 0.



Anylogic 83aTpu gHa 167

] Ceoiictea &3
B window3d - 3D Okxo

1nam: window3d [ WernoumTe

Kamepa: camera -
[] Cnegoears za Kamepoi

Twun Haeuragm: | Orpadudeda no £ eeiwe ) -

5. 3anyctute mogenb. Mpu cosaaHum 3D okHa Anylogic aBTomatudyeckun aobasnaet
ob6nactb npocmoTpa 3D cueHbl, 6rarogapa Yemy B npoLecce BbIMOJAHEHUA MOAENN
MOKHO JIerKo nepeinTn K npocmoTpy 3D aHuMaumn. Ytobbl nepeknoumnTbca Ha 3D
aHMMALMIO, LENKHUTE NO KHOMKe MaHenu paspaboTynka BbibpaTb ob6aactb u
nokasatb M BblbepuTe W3 pPacCKPbIBAlOLWLErocs CcnMcka o6nacTb NpPocmoTpa
TpexmepHoi aHumauun [window3d].

Mpy 3TOM OKHO TPEXMepPHOM aHMMauMu ByaeT pasBepHYTO A0 pa3mepa OKHa
MoZenu.
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6. Bbl mMoOxeTe nepemeLiatbCA MO CLEHE TPEXMepHOW aHWMauMu B npouecce
BbINOJIHEHMA MOAENN C MOMOLLBIO CNEAYIOWMX AEUCTBUIA:

e [lepemecTUTb Kamepy BNEBO, BMpaBoO, BMNepej, WAW Hasag MOXKHO C
NMOMOLLbIO MEePEMELLEHUSA MbIWM B HYKHOM HanpasneHuu (C HaxkaTowu
N1eBOI KHOMKOW MbILLIK).

e [pnban3UTL Kamepy K LEHTPY CLEHbl UAN YOANUTb €€ OT LLeHTPa MOXKHO
BpaLLEeHMEM KONeca MbilLN.

e [loBepHyTb M306parkeHMe OTHOCUTENIbHO KamMepbl MOXKHO NepemeLLeHnem
MbILWN, NPeABapPUTE/IbHO HaXKaB M AepiKa HakaToW KHonky ALT u nesyio
KHOMKY MbILLM.

7. C nomouibio nNpvBeaeHHbIX Bbllle KOMaHZ 3agaiTe NoAxXoAAlMiA BaM pPaKypc
CbeMKM n3obpaxkeHusa. LLlenkHute npasoii KHoMKol mbiwn (ana Mac OS: CTRL +
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LLLEeNYOK N1eBOI KHOMKOW) B Npeaesiax TpeXmepHoro nsobpaxkeHus u Bbibepute 13

KOHTEKCTHOIO MEHIO0 KOMaHAay CKOI'IVIPOBaTb noJsio>XxeHne Kamepbl.

8. 3akpoiite okKHO Mogenu.

9. Ha cTpaHuMue CBOICTB Kamepbl yCTaHOBWTE BblbpaHHOE Ha npeablayliem Liare
NOJIOXKEHME KaMepbl, LWeSKHYB Mo KHomnke BcraButb koopauHatbl U3 Bydepa
ob6meHa.

] Caoiictea 2 M 8 = 0

&4 camera - Kamepa

s | camera |

] OroBpaxate Mma [] Mernrmoumre

MNosopoT X = |'IS.39 v| |rpa,q1.rl::|:| v| G—

Mosopot Z: = |-'|9.4? v| |rpa,q}r::h| v| e—

BeraewTte koopauHatel vz by depa uﬁuem@
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Ecnn Bam He ypaeTtca HaWTW Kamepy Ha XOJ/ICTe, ee MOXKHO Nlerko HaWTu B gepese
MpoexTbl. B Hem Kamepa camera byaet nokasaHa B BeTBu MpeseHTauua areHta Main.

10. 3anyctute mopgenb. Y6eautecb, yto Tenepb 3D aHMMauuMsa MOKasbiBaeTcA C
334aHHOr0 BaMu paKypca, NoC/e Yero 3aKpoTe OKHO MOAe N,
11. Packpoiite cekumio lMewexoabl nanutpbl PazmeTka npocTpaHcTBa, a 3aTem

caenaTe OBOMHOM LWENYOK NO 3HauyKy 3nemeHTa CreHa O, Mpn 3Tom
aKTUBUPYETCA PEXKNM PUCOBAHUA CTEHbI.

%2 Mpoexter | [& Nanwrpa i3 = 0O
Pasmersa NpOCTPaHCTES oo
) | » Mc -
ol MpOMIS0ACTEEHHEIR CHCTEMS
w [ewexo gk
.
A Crena F
111} YronsHaA CTEHE &
72 Oxpyrnan crexa Fd
Llenesan nmHmA &

17% Cepsmc c ouepegamm
Cepswvc c obnacTeio
pynna 3ckanatopos
ey Hanpaenexwe new. notoxa |
f5 CTaTMcTWEa NoToka &

B Kapra nnotsocm

AR Q| e D
%

dhomm X/gnyTe FARY.
12. Ytobbl HapucosaTb B rpaduueckom peaaKkTope CTeHy BOKpyr pabouyeli 30HbI
NPOM3BOACTBA, HYXHO CcAeNaTh cneayollee.
a. LllenkHuTe B TOM TOUKE, C KOTOPOW Bbl XOTUTE HauyaTb PUCOBaAHWNE CTEHbI.
b. Yt06bl £06aBUTL YroN CTEHDI, LLE/IKHUTE B COOTBETCTBYIOLLLEN TOYKE.

c. B TOWM TOYKe, rae Bbl XOTMTE 3aBEPLUNTb PUCOBAHME CTEHbl, caenanTe
[BONHOW LENYOK.
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13. Y106bl M3MEHUTb LBET CTeHbl (MM 33a4aTb A1 Hee OMNpeaesieHHY0 TEKCTypy),
HeobX04MMO BbINONHUTL CaeaytoLLee.

a. OTKpoitTe pa3gen CBOWCTB CTeHbl BHewHMii Bug,

b. LlenkHute no BbiNagatowemy cnucky Liser v BbibepuTe [ipyrue usera...
U3 NOABMBLUEroCcs CruCKa.

c. C nomolublo AMANoroBoro okHa LiBera Bbibepute Ha nNanutpe uau B
CMEKTPEe HYKHbII LBET CTEHbI.

Bbl TaKe MOMKeTe YCTaHOBWTb YPOBEHb MPO3PAYHOCTU (C MOMOLLBIO
nonsyHka MpospauHocTb B AMANOrOBOM OKHe LiBeTa) Mnu NnpumMeHuTb K
CTeHe Ntobylo Npeaiaraemyio TEKCTYpY (BbIGpaB B MEHIO LIBETA 3/1eMEHT
TekcTypbl...).

B 3TOM pasgenie Mbl MCMONb30BaAN CTEHbI UCKNHOUUTENBHO ANA aHUMALMOHHBIX
ueneit. Ha camom pgene cCTeHbl uYalle MWCNONL3YIOTCA B MELEeXoAHOM
MOAENNPOBAHUM A1 33a[aHNA CTEH U APYrMX NPENATCTBUN AN ABUXKEHUSA NOAEN.

14. Cpenaitte cTeHy ToHbLUe, BbIGPaB B none TonwmHa aMHum 3HaveHmve 1 pt.

15. Nepeligute B pasgen cBoicTB cTeHbl MecTononoxeHue v pasmep U U3MeHWUTe
3HayeHuWe napameTpa Z-Bbicota Ha 40.

AnylLogic aBTOMaTUYeCKM YCTaHaB/IMBAET BbICOTY CTEHbl PaBHOM 20 NMKCENAM, Mbl
e yBenmunBaem 3Ty BbicoTy 20 40 nukcenei.

16. HapucyitTe ele ogHy CTeHY MeXay BbIXO4amu, a 3aTem 3a4aiTe y Hee CBOMICTBa,
aHaNorMyHble CBOMCTBAM MEPBOM CTEHbI.
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16

17. 3anyctute mogenb 1 NoHabnoAaiTe 3a TpeXMepHoOM aHMMaL e npouecca.

Bbl yBMAMUTE, YTO NOAAOHbI OTOGPANKAOTCA HA aHMMaUMK GUrypammn CaydainHo
BbIGPaHHbIX LBETOB. YTO6bI BbIBPATL B KayecTse GUrypbl aHUMaLLMK NOAAOHA ero
TPEXMEPHYI0 MOAE/b, HYKHO ByaeT co3gaTb ANA NOALOHA CreumanbHblii Tvn

areHTa, Ha Yben Avarpamme Mmbl U CMOXKeM 3a4aTb HYXXHYIO HaM aHMMaLUUIo.

18. B pasgene csoitcte AreHT 6noka sourcePallets noa cnuckom HoBbili areHT

LLLeNIKHWTE MO CCbUIKE co3AaTh APYroi Tun.

[ Casticrsa 27

4 v~ O

) sourcePallets - Source

OrpaHuderHoe kon-go NpUBeITHA:

=‘|:|

HoBkIA areHT:

MzmeruTe pasmepsn: =, |

Mecrononoxenne npubbITHA: =, |¥sencem /TUC  w |

¥Yzen: =, | T3 receivingDeck vl |~ Qi

CropocTs: ] 1@ | |m’c v
= Arenr

=,

CO3ATE ApYIoi TUA
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19. B macTepe CosgaHue areHToB caenaiiTe cregyouee.
a. B none Umsa HoBoro Tuna seeaute Pallet.

b. TMepeigute K cneayoulelt CTpaHULE MacTepa, LWENKHYB MO KHOMKe
Aanee.

c. B cnucke B NeBoi 4acTM macTepa packpoite pasgen Cknaabl
KOHTeliHepHble TepMUHabI 1 BbibepuTe B CNMCcKe KapTUHKY MoaaoH.

d. UWenkHute no kKHonke FoToBo.

Anylogic co3gact TMn areHTa Pallet n oTKpoeT B pefakTope rpaduyeckyto guarpammy
aToro TMna. B neBom BepxHem yray xosicTa (@ UMeHHO, B TOYKe Hayasla KoopAMHAT) Bbl
ysuante opurypy aHMmaLmm, BbIGpaHHY0 HaMKU TOJIbKO YTO B MacTepe CO34aHUA TUNa
areHTa.

20. B cBoiicTBax TMna areHTa Pallet, packpoiTte cekumio AreHT B gnarpamme npouecca
n Bblbepute onuuio MaTtepuanbHbliii 06beKT M3 cnucka Mcnonb3oBaTbh B
Auvarpavme npouecca Kak. Tenepb y areHToB TMna Pallet byaet pononHuTenbHan
dYHKUMOHANbHOCTb, KOTOpPas MOXeT bbiTb None3Ha Npy 06paboTKe areHToB 3TOro
TMna B 610Kax BU6MoTeKM NPoM3BOACTBEHHBIX CUCTEM. B YaCTHOCTH, y areHToB—
noAZl0OHOB MOABATCA ABHO 3aJaHHble pa3mepHOCTM (OHW 3a4aloTcs B CBOMCTBAX
Anuna, WnpwuHa v BeicoTa B pasgene cBoicTB Pasmepbl U ABUYKEHUE).

Hawum cnegyrowmum warom byaet aobasneHne ¢urypbl KOpobKu nosepx ¢Gurypbl
aHUMaLuMM noanoHa. MocKonbKky mMbl byaem paboTatb ¢ o6beKkTamu Hebosblioro
pasmepa, CHayana AaBaiTe yBe/MYMM MacLITab avarpammei.

21. C nomoLbto NaHenn MHCTpymeHToB MacwTab yBenmubTe maclutab rpapuyeckom
Amarpammbl TUNa areHTa Pallet no 300%, a 3aTem NepemecTuTe XOACT guarpammbl
BNPaBoO M BHWU3, 4TOBbl YBUAETb HA4a/o0 KOOPAMHAT, B KOTOPOM PacrnosioKeHa
éurypa aHMmaumm nognoHa.

YeenuyeHue unu ymeHoweHue macwmaba uzobpaxceHus

MaHenb WHcTpymeHToB Macwrtab B Anylogic no3sonseT W3MeHsTb MacwTab
rpaduyeckom guarpammol:

K= -
Ycramoska =0k, O 500% = O Veenuuennve

macwTaba B 100% f macwTaba
YMeHblueHne maclitaba
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@l Main &1 Pallet 2

22.

MocKonbKy ¢urypa NoALOHA KaxKeTCA CAULIKOM 6O/bLION M He MomelaeTcs B
COOTBETCTBYIOWMIA 334aHHbIM Pa3MepHOCTAM MaTepuanbHoOro obbekTa pasmep
(MYHKTUPHBIN NPAMOYrONIbHUK C BblAENEHHBIMU YI1amMK), YMEHbLIUM ee, 334aB B
ceonctBax ¢urypsl Jon. maciutabupoBanue: /5%.

] Ceoiictea &7 M & = 08
[&] pallet - 3D O6neKkT
WMras: |pa|let | [ Wernrounte
OToBpawaeTca Ha BepxHem arente || BrokuposaTs
BuanmocTe: = (@ a2
Daiin: @ 3d/pallet.dae W

23.

AETOMETHYECKH M3MEHATE pasMepR 4nA COOTBETCTEWMA MaCLUTa E"_‘,." dredTa

don. macwrabuposanne: =, |753% W

OpuenTayma: O @] @)

Tenepb po6asbTe GUrypy aHMMaALMM KOPOBKM nosepx OUrypbl aHMMauum
noaaoHa:

a. Otkpoitte nanntpy 3D o6bekTbl (3TO NOCNAeAHAS NanuTpa B CNUCKe),
HalauTe 1 packpoiTe cekumio nannTpbl Kopobku.
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b. MNepetawwuTte 06bekT Kopobka 1 3akpbiTas Ha dUrypy noaaoHa.

175

s Mpoektsl | & Manwtpa 52 = O || &l Main ||a Pallet &2
| | 3D OfnexTal a8
? F DUSHHUI U AHdiAdYERNH A
—— ¢ CkAagnl M KCHTEAHEDHEIE TEPMUHA...
E ¢ MeavuuHa Q
f= | » MpowsscacTec Eﬂ
4 | ¥ CraHew cHOY ‘%:D
a b SHepretvKa
;EE MopHas NpoMBILAEHHO T

|07 7" I«
¢ Cymepmapxer

¥ PasHoe

o
b ¢ AsponopT

+ KopoBKK

) KopoBxka KopoBka Kopodka 1
_ — | 33akpuiTaRn  OTEpHITaA  JaKpuTan

T B =

—— FKopotka 1 Kopogka 2 KopobBka 2
E@ OTEpeiTas  Jakpeitas  OTEPRITEA

24, Boigenute ourypy Kopobku 1 3agaite ans Hee Jon. macwrabuposaHue: 125%.

25. PackpoiiTe pasgen cBoicTB PacrnonoxeHue U M3MeHUTE KOOpAMHaTy Z KOpobKu

Ha 2.

9TO U3MeHeHue H606X0,CI,MMO NOTOMY, YTO HAaM HYXXHO NMOMECTUTb KOpO6KM Ha

noAA0HbI, @ BbICOTa KaXA0ro NoAAoHa - OKOJ10 ABYX NUKceneu.

26. Tenepb Mbl MOXXeM BEPHYTbCA K UCXOA4HOMY MaCLLITaﬁy Anarpammel, WeNKHyB No

KHOMKe naHenu nHctpymenTtos 100% |&|

27. BepHuTecb Ha avarpammy Main.



176 Anylogic 8 3a Tpu gHA

Ecnu Bbl OTKpoeTe cBolcTBa bnoKa sourcePallets, To Bbl yBUAUTE, YTO B CBOMCTBE
HoBblii areHT BblbpaH TUN Pallet. ITO 3HAUUT, YTO AaHHbIM 610K ByaeT co3gdaBaTb
areHToB TMNa Pallet.

28. 3anycTute mogenb.

Bbl yBMAMTE, 4TO MNOAAOHbI OTOBPaXKAKOTCA HATYPaIUCTUYHBIMU TPEXMEPHbBIMU
mogensimun. O4HaKO ec/in Bbl yBEIMUMTE MAcWTab TpeXMepHOro M306paskeHns, TO Bbl
3aMeTUTe, YTO NOAA0HbI PACNO/IONKEHbI YyTh B CTOPOHE OT BMJI NOrPY3UMKOB.

[aBaiiTe ycTpaHUM 3Ty HETOYHOCTb.

29. B naHenu MpoekTbl, caenaite ABOMHON LWENYOK NO 3neMeHTy ForkliftTruck. Mpw
3TOM OTKpOeTcA Auarpamma 3Toro Tuna areHTta. [lepemecTuTe PUCYHOK
forkliftWithWorker Ha ogHy fueliky BnpaBo.

30. 3anyctute mogensb. Tenepb Ha aHMMaLMM MOAEAN NOAAOHbI ByAyT MomeLLaTbes
TOYHO MOBEPX BU/I aBTOMOrPy34mKa.
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B TO e BpemA, BO BpemMsA HaXOMXAEHWA Ha CTennarkax noaaoHbl C KOpOGKaMM
0T06pa)KaIOTCH He TpexmepHbimKn mogenamu, a Ky6MKaMM Pa3HbIX LBETOB. 3710
caenaHo cneuuvanbHoO AOnA nosbilWeHUMA npousBoauTeNIbHOCTUM Modes i, HO npu
XenaHuun aty HaCTpOﬁKy MOXXHO OTK/TIIOYUTb.

31. Onastoro BbiGepuTe GUrypy CKNaga, v B CEKLMU CBOMCTB BHewwHuii Bug BbibepuTe
B CNUNCKe AHMMaI.I,VIiI 3anoJIHEHHbIX AYeeK ONnuUMio aHUMaLUuA areHTa.

32. 3anyctute Mogesb M Bbl YBUAMTE, YTO Tenepb OOBLEKTbI BU3YaNU3MPYOTCA
TPEXMEPHbIMM MOAENAMMN U HAXOAACh Ha CTENNANKE CKAaaa.
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da3a 4. MoagenuposaHue [OCTaBKUM NOAAOHOB
dypamu

Ha atom sTane obyyeHna mbl gobasum ¢ypbl, AOCTaBAAOWME NOALOHbI HA 3aBOA.
HauyHeMm c co3gaHua elle oAHOro TUNa areHTa, 3agatoilero Gpypy.

1. Mepetawute s3nemeHT Tun areHTa o 13 nanuTpbl Bubanoreka moaenupoBaHus
npoueccoB Ha guarpammy Main.

2. B mactepe Co3aaHue areHTOB BbINOAHWTE CleayloLlee.
a. B none Umsa Hoeoro Tuna Beeaute Truck.
b. Mepengute K cneayowen cTpaH1LEe MacTepa, WeaKHYB Nno KHonke fanee.

c. B cnucke duryp aHumauum packpoiTe pasgen ABTO40pPOXKHbIN TPaHCMOPT U
BblbepuTte 13 cnucka durypy Pypa.

d. LUWenkHute no KHonKe FoToBo.

[o6aBunm B Haly ceTb ABa HOBbIX 3/IEMEHTa: y3e/1, B KOTOPOM byayT noasaaTbea dypbl,
M NyTb, MO KOTOPOMY OHM BYAYT Cef0BaTb A0 NPUEMHOW 30HbI.

3. Otkpoiite anarpammy Main.

4. NepeTawmTe anemeHT ToueuHblii y3en \':-"'\ U3 nanuTpbl PasmeTka npocTpaHcTBa
Ha rpaduyeckyto Amarpammy. MomecTuTe ero y Hadana NoAbe3AHON JOPOrK.

%2 Npoexrer | & Manutpa &3 = O ||@l Main 2

| Pazmetra npocTpascTsa aa

1'3 2 My

&
H MNpAaMoyronsHsIA yen &
i

5& ' Muoroyronsssii ysen
——| ¥ Toueurmifi ysen Rl e
-@- ATTpaxTop & el )

5. HasoBwuTe 3TOT TOYeuUHbIN y3en exitNode.

6. Hapucyiite MyTb DZU, coepuHawwWmMn exitNode c receivingDock.
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7. Cosgaite ewe oaHy Avarpammy npouecca, Kotopas 6yaeT OnucbiBaTb /IOTUKY
OBMKeHuA ¢ypbl. Ona storo pobaBbTe Ha auarpammy Main HoBble 610KM
BubnvoTekn moaenMpoBaHNA NPOLLECCOB U COEAMHUTE B CeAYHOLWEM NopAaKe:

® source — *® MoveTo - ®© Delay - P MoveTo — & sink.

SOUrce rmaovelo delay movelol sinkl
& o

e B 6s10Ke Source co3gaetca ¢ypa.

e [lepsbli 610K MoveTo nepemeliaet pypy KO Bbe3ay B LEX.

Bnok MoveTo nepemellaeT areHToOB B 3a4aHHbIl y3en ceTu. Ecam K areHTy 8
[OaHHbI MOMEHT MpPUKpPensieHbl Pecypcbl, TO OHM ByayT nepemeLlaTbCs
BMECTe C areHTom.

e bnok Delay moaenunpyet pasrpysky noaa0HOB.
e  Brtopoii 610k MoveTo moaennpyet oTbesg, Gpypbl.
e Bbnok Sink yganaet dypbl n3s mogenu.

8. Mpucsoiite 610Ky Source ums sourceDeliveryTrucks.

9. [OnAa Toro, 4tobbl areHT TMNa 7ruck npubbiBan KO Bbe3dy Ha NOAbE3AHYI0 40pory
pa3 B 4ac M C 3afaHHON CKOPOCTbIO, B CBOMCTBax 6a0Ka sourceDeliveryTrucks
BbINO/NIHUTE CeayloLlee.

a. B cnucke T[pubbiBatoT cornacHo Bbibepute Bpemsa mexay

npubbITUAMN.

b. B none Bpems mexay npubbituamu seeaute 1 n Bbibepute 13 cnucka
cnpasa yvachl.
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g.

[ Ceoiictea

B cnucke Mepsoe npubbiTve npoucxoaut Bbibepute ONuUUIO npu
3anycke mogenu. Tem cambim, Ham He Hago ByfeT XAaTb NoABAEHUA
dypbl B TeYEeHME Yaca MOAENbHOrO BpemeHu — nepsas ¢pypa nosasuTcs
Cpa3y B MOMEHT 3arnycKa Mogenu.

B cnucke Mecrononoyxenune npubbiTus Bbibepute ¥Ysen cetn / TUC.
B cnucKke Y3en BbibepuTe exitNode.

B none Ckopoctb BBEAUTE 40 1 BbIbGEpUTE B CNMCKE CNpaBa KM/u.

B pasaene cBoiicts AreHT BbibepuTe Truck B cnucke HoBblil areHT.

&3 = 8 = 8

| -

*) sourceDeliveryTrucks - Source

nan:

| sourceDeliveryTrucks

OToBpaxate uma [ | Mcknrounts

MpubrigatoT cornacko: =

| Bpemenn mexgy npuBbimuamn v

Bpema mexpy npuboiTamm: o 1 Yackl v

MNepeoe npubbiTHe NponcxoguT: =, | npw sanycke mogenn -

CunTaTe napameTpel aredtos us B =, |

3a 1 pas co3jaceTcA HECKONBKD 8reHTOE: = ]

OrpaHnyeHHoe Kon-B0 NpUBLITHA: = [

Mecrononoxenne npubsiTka: =, | Yzen cemn / TUC -

Yzem =, ', exithode v | TR 3

CrOpOCTh: o | ae Kmu v
* Arenrt

Hogwiii arent: =, |3 Truck e

10. Npucsoiite nepsomy 6a0Kky MoveTo uma driving ToDock.
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11. Ytobbl 3a4aTb LeNb ABUXKEHMA areHTa, B naHenun CeoiicTea 610oka drivingToDock
BblbepuTe B CNUCKe ¥Y3en ums y3na cetu receivingDock.

] Ceoiictea i3 s

= drivingToDock - MoveTo

Mran: drivingToDock

OtoBpaxats uma [ | McknounTs

Arenm: = (@ nepemeLLaeTca

o

() nomMeWEETCA (MIHOBEHHD)

MecTo HazHaYeHUA: =, |¥zencem /TNC

Yzen: = t’ireceivingDDck =

12. NepeumeHnyiite 610k Delay B unfoading.
13. B cBoiicTBax 6/10Ka Un/oading HeobxoAMMO BbINOHUTL CAeayioLee.

a. Y napameTpa Tun 3agep>Xku HyXHO BblbpaTb onuuio [lo Bbi3oBa
¢yHkuum stopDelay().

b. B cnucke Mecrto areHToB BblbepuTe receivingDock.
] Ceoiictea 22 = ¥ = O

(Y unloading - Delay

WMraa: | unlzading

OToBpaxaTe MMA [ Wecknrounte

Tun sapepxacm: =, (O OnpeaenenHoe spema
®) [lo ewizosa dyHkuan stopDelay()

BrmecTMmocTe: = 1

MakcumansHas BMECTUMOCTb: = [
]

Mecro arentos: =, |1 receivingDock v | T2 3
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MpPoAONKUTENBHOCTL OMepaunn onpeaenseTcs CKOPOCTbIO PasrpyskM M OTBO3a
NoAfO0HOB aBTOMOrpysyMKamu. Mbl Byaem cyuTaTb 3Ty OMepauuio BbINOJHEHHOWN,
Korza 610K Store 3aBepLUMT YCTaHOBKY NOALOHOB Ha XPaHeHWe, U CMOAENIMPYEM 3TO
n3MeHeHUeM pexkuma paboTbl 610ka Delay.

[lpoepammHoe yrnpasneHue epemeHem 300€p)+(KU

Kak npasuno Bbl byaeTe 3aaaBaTb Bpems 3ageprxkkum gna pabotbl 6710Ka Delay. Bpems
MOXEeT OblTb (OUKCMPOBAHHbLIM, HAMPUMeEpP, PaBHbIM MATU MWHYTAM, MAU ObiTb
CTOXacTUYECKMM  (CiyvaiHbIM), T.e. onpegenatbcs GyHKUMEN pacnpefeneHus
BEPOATHOCTU, Hanpumep: triangular(1, 2, 6).

Bbl Take MOXeTe NPOrpaMmMHO YMNpaBAATb AAUTENbHOCTBIO onepauuMM U npu
HeobXxoAMMOCTM NpepBaTb 3aJEPKKY, BbI3BaB COOTBETCTBYHOLYO GYHKUMIO 6G10Ka.
Ecniv Bam HeobXOoOMMO NPeKpaTUTb OXUAAHME BCEX areHTOB, HAXOAALMXCA B
coctoaHuun Delay, Bbi3osute dyHKumto 6noka stopDelayForAll(). Dpyraa oyHKumA -
stopDelay(agent) - 3aBepluaeT onepaumio 1 0ocBoH0XKAAET YKa3aHHOrO areHTa.

14. HasosuTe BTOpOI1 610K MoveTo driving ToExit.

15. YTobbl 3a4aTb KOHeuHbIW y3en, B cBOWCTBax 6noka drivingToExit BbibepuTe B
cnucke Y3en BapuaHT exitNode.

[ Ceoiictea &7 |
=@ drivingToExit - MoveTo
Mran: driving ToExit Orobpaxate nmA

[] MeknrouuTe

ArenT: =, (@ nepemellaeTca

a4

) nomMeLEeTcA (MIHOBEHHD)

MMecTo HazHaYeHNA: =, ¥3en cetn / FMCﬁ -
- E's. =1

Yzen: = \'?_‘i exitMode L

[Ba 610Ka Source Hawel MOZeNM CO34alOT areHTOB ABYX PasHbIX TUMOB: ¢ypbl,
NOSABNAIOWMECA KaXKAblA 4ac, M NOAAOHbI, MOABAAIOWMECA KaKAble MNATb MUHYT.
MOCKOMIbKY HaM HYXKHO, 4YTOBbl MOALOHLI MOABAAAMCH NMPWU pa3rpyske oypbl, Mbl
M3MEHUM HaCTPOMKK TOro 6/10Ka Source, KOTOPbIN reHepupyeT NoAAOHbI.
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YnpaeneHue co30aHUeM a2eHmMos

Bbl MOXKeTe ynpasiAaTb CO34aHMEM areHToB 6/10KOM Source BO BPeMs BbIMOJHEHUSA
Mmoaenun, reHepupysa Tpebyemoe KO/IMYECTBO areHToB B OnpeaefieHHble MOMEHTbI
BPEMEHW XKU3HU MOAENNPYEMON cucTeMbl. A 3TOro HyKHO BblibpaTb B napameTpe
6noka MpwubbiBalOT cornacHo onuuio BbizoBam ¢yHKuuM inject() v BbI3bIBaTbL
byHKuMo 6noka /nject(int n). 3ta ¢yHKUMA Npu ee BbI30OBE CO34ACT 3afaHHoe
KOJIMYECTBO areHTOB. Bbl yKa3blBaeTe 3T0 KOZIMYECTBO C NOMOLLLbIO apryMeHTa GyHKLMMK,
Hanpumep: sourcePallets.inject(12);

16. B cBolictBax 6n0oka sourcePallets Bbibepute B cnucke MpubbiBaloT cornacHo
onuuio BeizoBam ¢pyHkuMM inject().

O] Ceoifcrea 52

) sourcePallets - Source

s sourcePallets [¥] Orobpi
[ MernrounTe
MpubbiearoT cornacHo: =, |BezoBam dyHKun inject() -

17. Ytobbl 610K SsourcePallets cospasan noggoHbl Npu NpubbITUKM Gypbl B BAOK
unloading, HeobxoaMMO BbINONIHUTbL CAeayloLLee.

a. B cBoWcTtBax 610Ka unfoading packpolite pasaen Aeicreus.
b. B none MNpu Bxoae BBeauTe cnesymoluee:

sourcePallets.inject(60);

ITa dyHKUMA co3gacT 60 NoAAOHOB B MOMEHT Havasa pasrpysku ¢ypbl.
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» [lelictEmA

Mpw exope: sourcePallets.inject(ee);

Mpw Nnogroae K Bexogy:

Mpw BB OAE:

|_|F|I.-1 HIBNEYEHHUK:

[aBaiiTe caenaem TakK, yTobbl Nnepsas dpypa noasasNacb NPU 3aMycke MOLENU, U Ham
He HY}KHO BbII0 }KAATb ee NOoABAEHUs Lesblil Yac MOAE/IbHOro BPpEMEHMU.

18. B cBoiictBax 610Ka storeRawMaterial packpoiite pasgen Aeiicreusa. B nose Mpwm
BbIXOAE BBEAMTE CIeyOLLMiA Koa;

if( self.nWaitingForResource () == )
unloading.stopDelayForAll () ;

B Hawem npumepe self - 3TO ccblKa Ha 6ok storeRawMaterial n3 koga ero
COBCTBEHHOrO AenCcTBMA

Koraa Tpebytowue pasrpysku noanoHbl 3aKaHUMBalOTCs, onepauus bnoka unloading
3aBepluaetca (nytem BbizoBa ero o¢yHkuuu stopDelayForAll()). Mpu atom dypa
nokugaet 610k unloading v noctynaeT B cheaylowmin 610K AMarpammsl npouecca:
driving ToExit.

19. 3anyctute mogens.

20. Ecni dypa He TaKk MoOBEpHYTa B NPOCTPAHCTBE (KaK Ha PUCYHKe Bblle), UCnpaBbTe
37O, BLINOAHMB cheayioliee.

a. B pepese naHenu MpoekTbl ABaXAbl WeNKHUTe no Tuny areHta Truck,
NpW 3TOM OTKPOETCA ero Anarpamma, 1 MOXKHO byaeT NocMOTpeTb Ha To,
KaK 3agaHa durypa aHumauum dypbl.
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b. Bbibepute o¢urypy ¢ypbl, MU C NOMOLLBIO KPYrIOro MapKkepa (uMam
napameTtpa MoeopoT Z,° B 061acT cBoicTB PacnonoxxeHne) nosepHuTe
¢durypy ¢ypbl Ha -180 rpaaycos.

&l Main 1) Truck 23

f) @

—

Mesopot £, = = |-180.0 = |rpagycel =

Mbl UISMEHWM M3HAYaNbHbIN Yroa NoBopoTa Gurypsl.

21. Tenepb Mbl AOMKHbI CAeNaTb TaKk, 4Tobbl 3a4aHHbIA HaMKM Yro/i NoBOPOTa He
MEHA/CA NPU U3MEHEHUW HanpaBAeHUA ABUKeHUa dypsbl. s 3Toro:

a. B naHenu MpoekTsl, WwenkHuTe No anemeHTy Truck.
b. PackpowTe pasgen ceoiicTs Pa3mepbl v ABUXKeHMeE.

¢c. CHumwute d)na)KOK nOBOpa‘-IVIBaTb aHUMaUuunio corjiaCcHoO HanpaBJieHUo
ABWKeHnA.

] Ceoiictea &2 =~ = 8

€ Truck - Tun arenTa

ram: |Truck ||:|Hcrcnru'-w1Th

b [lelcTEMA aredTa
b AreHT B gHarpaMme NpoLecca

- Pas MepBl M AEMM¥EHMNE

HauyaneHan ckopocTe: — 2 mc Y]

o

HDEDFIE‘-IMEETI: aHAMALWH COrNacHo HanpasneHWHD JBMXEHNA
Ta dKNOHATE W BEPTHEANEBHD

22. OtkpoiTe guarpammy Main.
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23. Ytobbl 0becneynTb NpaBuIbHOE PacnoNoXKeHUe NoaaoHOB U Gypbl BHYTPM y3na
ceTtn receivingDock, oTkpoiTe nanuTpy Pa3meTka npocTpaHCcTBa W nepeTawurte
ATTpakTOp BHYTpb Yy3na receivingDock. TlomecTute ero TaK, Kak MOKa3aHO Ha
PUCYHKE HUXKe:

MpoexTsl | [ Manutpa &3 i = B || & Main 2 |

Pasmerxa npocTpaHciea

oo
oo

D 2, Nyms
wl 'ﬂ. MpaMoyronsrbii y3en

R R R

k T3 MuoroyronsHslv yzen
= \ Toueurbli y3en
-$- Arrpaktop
= S22 Creanax &

Ammpakmopesl 8 y371aX

ATTpaKTOp NO3BOAAET 334aTb TOYHOE MECTONONIOXKEHMNE areHTa BHYTPU y31a.

e Ecnv y3en 3afaeT NyHKT Ha3HaYeHUs, K KOTOPOMY ABUMKYTCS areHTbl, TO aTTPaKTop
3a4a€eT TOUKY - Lie/ib ABUMKEHUA BHYTPU y3Aa.

e Ecnu y3en 3afaeT MeCcTO OXKUAAHWUA, TO aTTPAKTOPbI 3a4at0T TOUKWU BHYTPU y3/a, B
KOTOpbIX areHTbl 6yAyT HAXOAUTLCA BO BPEMS OXUOAHUSA.

ATTpaKTOpbI TaK¥Ke 334at0T yro/l NOBOPOTa aHMMALMK areHTa, Koraa areHT HaxoauTcs
BHYTPM y3/1a. B Hawem cnyyae mbl Byaem MCNob30BaTb MMEHHO 3TO CBOMCTBO
aTTpaKkTopa.

ATTPaKTOPbl MOXKHO L,06aBUTb, NEPETACKMBAA UX MO OTAENAbHOCTM U3 NANUTPbI, HO eC/K
OHW 06pasyoT PeryaspHyto CTPYKTYpy, TO npouie byaer 406aBUTb UX BCEX PasOM C
NMOMOLLBIO CMELMANIBHOMO MacTepa. Y 3TOro mactepa UMeeTCs HECKO/IbKO PEeXMMOB
CO34aHKsA, OH TaK»Ke CNocobeH yaanuTb BCe aTTPaKTOPbl y3/1a. OTKPbITb MacTep MOXKHO,
LLEe/IKHYB MO KHOMKe ATTPaKTOpbl... B MaHe/IM CBOMCTB y3na.

24. Y106bl NOHATL, YTO USMEHUNOCH B MOAENU C A0baBNeHNeM aTTpaKTopa, 3anycTure
Mogesnb.

Tenepb aHWMmauma npouecca pasrpysku oypbl Oo0MKHA 6yaeT BbIrALETb
cnegyowmm o6pasom.
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®a3a 5. MogenupoBaHue ctaHKoB ¢ HIMY

Ha atom aTane obydyeHua mbl fobasum B mogenb cTaHku ¢ YMNY, Ha KoTopbix byaeT
NPOW3BOAMTLCA U3rOTOB/IEHWE FOTOBOWM NPOAYKL MU,

[aBaiiTe HauyHem C 3a4aHWA MECT PacCMO/IOKEHMSA CTaHKOB C MOMOLLBIO TOYEYHbIX
y3/10B.

1. MepeTawmTe snemeHT ToueuHblii ysen \t"'\ 13 nanuTpbl PasmeTka npocTpaHcTBa
Ha nnaH uexa. Hasosute sToT y3en nodeCNCI.

2. CKOI'IMpyVITe 3TOT y3en, YyTO6bI OTMETUTL MeCTOHaxoXaeHue ewe ogHOoro CtaHKa.

AnyLogic npucsouT BTOpomy y3ny uma nodeCNC2.

S ", nodeCNC1

———— e e

", nodeCNC2

Ham notpebyetca HapucoBaTb NyTu, 4Tobbl NoaKkNUYNTL 06a 3TK y3/1a K Halel ceTu.
3Tn Nyt NoTpebyloTcA aBTOMOrpy34MKam AN NoAbe3aa K CTaHKaMm.

3. BnanuTtpe PasmeTka npocTpaHcTBa CeNaiTe 4BOMHOMN LENYOK Mo anemeHTy MyTb

nzu W HapwucyiTe ABa NyTM B COOTBETCTBUM CO CAeAyoWwMM pUCyHKoM. YbeauTechb,
YTO HapMCOBaHHble BamMM MNyTU AENCTBUTENIbHO noacoeanHstoT nodeCNCI w
nodeCNC2 k cetn. lNpoBepuTb coegMHEHMA MYTEN MOXKHO, BblAE/NMB WX Ha
Aunarpamme. Ecam nyTb noacoeamHeH K CETW, TO ero KOHe4yHble TOYKM OyayT
BblAeNEeHbl 3€/IEHbIM LLBETOM.
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B Haluem cayyae cTaHok ¢ UMY - 3To pecypc, No3TOMy Mbl 406aBKUM €ro B Hally MOZEb,

€034aB HOBbIM TUN pecypca ¢ nomoLbio 610Ka ResourcePool ¥,

4. MepeTawmte 610KM ResourcePool ¥ yz nanutpbl bBubanoreka mogennpoBaHus
npoueccoB Ha guarpammy Main.

5. B o6nacTu Ceoiictea 6/10Kka ResourcePool Heo6Xx04MMO BbINOAHUTL CaeaytoLLee.
a. B none Nma sseaute cnc.

b. B cnucke Tun BbibepuTe CTaTUUECKUIA.

T o— =+ <=8

it cnc - ResourcePool

ran: | knc | OToBpasare uma
MecknrounTe

Tun: =, | Cratiueckmii = |

KonwuecTeo 3agano: =, |Hanpamyro - |
KonwyecTeo pecypcoe: = | 1

Mpw yMEHELLEHWK Kon-Ba: =, |pecypchbl COXpaHARITCA (KOHEL, CMEHI)

Hoewii pecypc: =,

i |

& Agent 6
=0

CO3AaTH FOW THN
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3aBepLlunB 3a4aHMe Habopa PecypcoB, Mbl MOXKEM CO34aTb HOBbIN TN pecypca.

6. LLenkHUTe NO CCbI/IKE co3aaTh APYroi TUN, PACMOJIOKEHHOW NoA cMckom HoBbiii

pecypc.

7. B mactepe Co3spaHue areHTOB cAenaiTe ciegytollee.

a.

b.

d.

B none Umsa HoBoro tuna seeaute CNC.

Mepengute K cnepylolwein CTpaHWULE MacTepa, WENKHYB NO KHOMKe
Aanee.

B cnucke ¢uryp aHMmaumm packpolite pasgen Cranku ¢ UMY v sobibepute
¢urypy BeptukanbHbiii ctaHok 2 Cocr 1.

LLlenkHute no KHonke FotoBo.

8. 3akpoiite anarpammy Tvna areHta CNVC v BepHUTECH Ha gnarpammy Main.

9. Y106bl NMomectTuTb ABa cTaHKa ¢ YMY B TOYKM, 3a[aHHble TOYEYHbIMM Y3/1amMu
nodeCNCI1 v nodeCNC2, cpenalite cnepyiolee.

a.

b.

OTKpoliTe cBolicTBa 610Ka cric.

B cnucke Konuuecreo 3apaHo Bbibepute onuuio baszosbiv

MecCcTOoMnoJioXKeHuem.

Tem cambiM, Mbl 33J@aeM KO/NMYECTBO PECYPCOB PaBHbIM KO/JUYECTBY
y3/10B 6a30BOro MeCTONONOXKEHUA, YKa3aHHbIX A1A 3TOr0 Nyaa pecypcos
(3TO MbI cAeNaem cneayoWUM Ae0M).

LLlenkHnTe no KHomnke o n pobasbte nNodeCNC1 v nodeCNC2 B cnncok

basoBoe mecTtonosioXxeHue (ysnbl).

Mocne A06aBl'IeHVIﬂ Y3/10B CNUCOK O0/1XKEH 6bITb MOXOXK Ha MOKa3aHHbIN
HWXxe.
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] Ceoiicrea 52 4
i enc - ResourcePool
nan: cnc OToBpaxaTe MMA
[ Mckntoumte
Tn: =, |Cratudecknidi -
=, basoBBIM MECTONONOHKEHMEM -

Konwuecteo zapano:

. H2 DCHOBE 3TTPAKTOROE: =

a4

Hoewi@ pecypc: =, | & cne

a4

CO3AaTE APYIoH THO

bBazoeoe mectononoxenmne (y3ne): =, \.«;J\L nodeCNC1

¥ nodeCNC2

IR

OToBpaxaTe aHUMAUNID N0 YMOAYaHWH: =

Tenepb Mbl FOTOBbl M3MEHWUTb AMarpammy MpoLecca, OMNUCbIBAOLWY NoBeAeHMe
noafoHOB: Mbl A06aBuM 610K Seize, KOTOpbIA OyAeT 3aHMMATb pPecypc-CTAHOK.
Cnepytowmit 3a HUm 610Kk Delay 6ypnet mozenvpoBaTb 06paboOTKy 3aroToBOK Ha
CTaHKe, a 610K Release 6yaet ocBoboxaaTb cTaHOK ¢ UMY, aenaa ero rotosbiM AN
06paboTKM 3aroTOBOK CO C/leAyIoLero noaLoHa.

Kak Bbl MOMHWTE, B AMarpamme MpoLecca y»Ke ecTb b6nok retrieveRawMaterial,
MOAENNPYIOLWMIA AOCTAaBKY NOAA0HOB B 30HY MAPKOBKMW aBTOMNOMPY34MKOB.

10. MepeTtawmTe 6710KM AmMarpammbl npouecca retrieveRawMaterial v sink snpaso,
yTob6bI 0OCBOOOANTL MECTO AN HOBOTO H10Ka.

11. MNepetawmte 610k Seize T* w3 nanutpbl BubanoTeka MopenMpoBaHUA

npoueccos Ha gunarpammy Takmm o6pa30M, yTOb6bI BCTAaBUTHL €rO B Anarpammy
npougecca nogaoHa nocne 6aoka rawMateriallnStorage.
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sourcePallets storeRawMatenal rawMatenallnStorage  seizeCNC retnieveRawMatenal  sink

B ' I
forklifts onc @

8l

12. B cBoitcTBax 6/10Ka Seize HEOHXOAMMO BbINOAHUTL CleaytoLee:

a. B none Umsa sBeeaute seizeCNC.

b. Haxmute KHOMKY bt nog napametpom Habop pecypcos, a 3atem
BblbepuTe 13 pacKpbIBatoLLLErocsA CUCKa cnc.

Tem cambim, Mbl 3agaem, 4To 610K Seize byaeT 3axBaTbiBaTb OAWMH Pecypc U3
Habopa pecypcos cric.

13. B cBoitcTBax 6/10Ka retrieveRawMaterial Heobxoammo caenathb cieayoLlee:
a. B cnucke Mecrto HasHaueHus BbibepuTe onumio 3axBaUueHHbI pecypc.
b. B pacnonoxeHHom Huxke cnvcke Pecypc BbibepuTe cnc.

3T0T 610K Tenepb ByaeT MoAenMpoBaTb NepemelieHne NoALOHOB He B 30HY
CTOSAHKM aBTOMOrPY34MKOB, a K 3ape3epBnpoBaHHOMY A5 BbINOJHEHWA OnepaLmm
CTaHKy.

14. Yto6bl NnpomoaenposaTb 06paboTKy 3aroToBOK Ha cTaHke ¢ YMY, gobasbTe 610K

Delay @, NoOMecTUTE ero HenocpeaCcTBEHHO nocne 6ioKa retrieveRawMaterial n
NPUCBOWTE EMY UMSA Processing.

seizeCNC retrieveRawMaterial processing sink
el

A 9
€nc

15. B cBoitcTBax 6710Ka Delay HE06X0AMMO BbINONHUTL CieayloLLee.
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a. B none BpeMﬂ 3ajepXXKku BBeaute 1, n n3 cnucka cnpasa BblﬁepVITe
MWHYTbI.

b. 4YTO6bI HECKONLKO CTAaHKOB MOTK pa6OTaTb oAHOBpPEMEHHO, YCTaHOBUTE
d)/'la)-KOK MakcumanbHaa BMeCTUMOCTb.

Y Kaxgoro areHTa, npubbisatowero B 610k Delay, fonxkeH 6biTb 3ape3epBrpoBaH
OAMH U3 ABYX UMEIOLLMXCA B HaLWel moaesnin cTaHKoB ¢ YIY.

16. Neperawmre 610Kk Release ¥ u3 nanutpbl Bubamnorteka moaennpoBaHus
NnpoLeccoB B Auarpammy npouecca noafoHoB. lNomectute ero nocne 6/10Ka
processing.

17. Npuceoitte aTomy 610Ky Release ums releaseCNC.

retrizveRawMaterial processing releaseCNC sink

Korga Bbl 3anyctuTe mofesb, TO yBUAMTE, YTO XOTA MPOLLECChl U CMOAEANPOBAHbI
BEPHO, HO Ha TPEXMEPHON aHMMaUMW MOALAOHbI OTOBpPaXKaloTCA NPAMO MO LEeHTPY
¢éurypbl aHuMMauMm ctaHka c YUYMNY. 3To npoucxoguT NOTOMY, YTO M CTaHOK, U
obpabaTbiBaemMblit MM MNOAAOH MCMO/b3YHOT OAMH WM TOT KE TOYEYHbIN y3en Aans
oTobpaxkeHns aHMmauuu. YTtobbl pewnTb 3Ty npobnemy, Ham HeobxogMMO
nepemecTuTb CTaHoK ¢ YIMY BNpaBo M NOBEPHYTb €ro TakK, YTobbl OH 6bla1 0bpalleH K
noAanoHy.

18. B naHenu lMpoekTbl, caenaitte ABOWHON WeNYOK no anemeHty CNC. Mpu 3Tom
OTKpOeTCA Anarpamma 3Toro TMna areHTa.

19. Mepemectte aHMMauMIO BNPaBO W MoBepHMTE OGUIYPY aHMMaUMKM CTaHKa C
NMOMOLLLbIO KPYTI0r0 MapKepa, Kak NoKa3aHo Ha PUCYHKE HUKe.

&l Main @l CNC 2
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LI,aBaﬁTe ncnonblyem AnA aHMMauunM CTaHKa ABa CXOXWUX obbeKTa TDEXMepHOﬁ

aHMMauuun, oaAmH U3 KOTOPbIX 6y,EI,ET npeacTtaBnATb CTaHOK B peXunme OXugaHuAa, a

BTOPOW - B npouecce 06paboTKM 3aroTOBOK. Y 3TUX 06bEKTOB Mbl HACTPOMM 3HAYEHMSA

cBolicTBa Bugumoctb, 6narogapsa yemy Hawa mogenb byaeT otobpakatb Ty MU UHYIO

d)Vlrypy B 3@aBUCMMOCTU OT TEKYLLETO COCTOAHNA CTaHKa.

20. Ans aToro Heob6X0AMMO BbINOMHUTL CaeayloLuee.

a.

b.

C.

Bblgenute ¢purypy aHMmaumm cTaHka.

B cBolicTBaXx, HaBegute Kypcop mbillKM HA 3HAYOK ) paCﬂOﬂO)KEHHbIVI

pAAOM C MeTKOW cBoicTBa Bugmmoctb, M BbibepuTe onumio

[AvHamunueckoe 3HaueHue.
[ Ceoiictea 23 M 3 = 8

[&] enc_vertical_machining_center_2_state 1 - 3D O6nekr

mas: | cnc_\rertical_machining_ce| 1 Wekarounts

OToBpaxasTcn Ha BEPXHEM areHTe ] Bnokwposate

Buammocts: = @ jga
Taiim {} c_vertical_machining_cente

3HAQYOK CTaTMYeCKOro CBOMCTBA ~  MOMEHAETCA Ha  3HAYOoK

[JMHaMWYeCKOro CBOWCTBA <, MPU 3TOM MOABMUTCA None ANA 3ajaHus
AVHAMWYECKOTO BbIPaXKeHWA. B 3TO Mone MOXHO BBECTM BbiparkeHue
Java, Bo3BpalLatouee sHayeHue true nunv false.

BseauTe B none BbiparkeHue isBusy()

ITa PpyHKLMA pecypca BO3BPALLAET {ruUe B Cayyae 3aHATOCTM pecypca. B Hawwem

Cnyyae 3TOT TPexmepHbli 06beKT byaeT oTobparkaTbCA, ecan B AaHHbIN

MOMEHT CTaHOK 06pabaTbiBaeT 3aroTOBKMU.
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[ Ceoiictea 2 4§ = 0

[@] enc_vertical_machining_center_2_state 1 - 3D O6bekr

g cnc_vertical_r‘nachining_cel (] WcknrounTe

OTobBpaAacTcn Ha BEPXHEM areHTe ] Brokvpoeate

Buammoct: ] isBusy()

JuHamuyecKkue ceolicmesa
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Korga Bbl 3ajaeTe BblpakeHWe AA AMHAMMUYECKOro 3HayYeHMs CBOWCTBa, NO Xoay

BbIMNO/IHEHNA MOA4eNIb 6y,u,eT BbIYUCNATb 3TO Bblpa*XeHe Ha KaXXaA0M Kaape aHnmauuun

N NPUMEHATb BblYUC/IEHHOE 3Ha4YeHWE B KadecCTBe TeKyllero 3sHa4vyeHuA csomctBa. C

nomolulbto 3TOM BO3MOXKHOCTM NO/Mb30BaTENN AnylLogic moryt aHMmMpoBaTb CBOMU

MoZe v, 3a4aBan AMHaMMYECKMe 3HauYeHUA 419 KOOPAMHAT, PasMepHOCTeN AN uBeTa

rpaduyecknx o6 bEKTOB.

Ecnu Bbl He 3agaanTe AMHaMUYECKOe 3HaYeHMe CBOCTBA, TO B MPOLLECcCe BbINOHEHMUS

moaenu CBOWCTBO COXpPaHUT CcBOE CTaTU4YeCKoe 3Ha4vyeHune.

e Y 6,10K0B, BXOAALMX B AMarpammy npouecca, MoryT 6biTb:

Cratuueckue CBOﬁCTBa, nmeruwme noctoAaAHHoe 3Ha4yeHne Ha NPOoTAXKEHUU

BCero npouecca moaennposaHuA, KOTOpoe, OA4HAKO, MOXKET 6bITb M3MEHEHO

byHKuMen set_umMaCBoHCTBa (HOBOE 3HAYEHNE);

—

<+ J[lnHamMmunueckue CBOﬁCTBa, 3Ha4YeHMnA KOTOPbIX BbIYNCNAKOTCA 3aHOBO A4

Kaxgoro an6b|Barou.|.ero B 6/10K areHTa;

KopoBble cBOWMCTBa, C NOMOLLbIO KOTOPbIX Bbl MOXETe 3a4aBaTb AeWCTBUA,

KOTOpble HEOH6XOANMO BbINOAHUTL B 0COObIE MOMEHTbI KM3HW areHTOB B AaHHOM
610Ke guarpammel npouecca, Hanpumep, aeictaus Mpu Bxoge unv Mpu Boixoae
u3 610Ka. Kak npaBuio, KofoBble CBOMCTBA pasMelleHbl B pasfene CBOWMCTB
AeicTBus.

Hebonbluoi TPeyroNbHUK y 3Ha4YKa CBOMCTBA rOBOPUT O TOM, YTO MPU LLENYKe Mo
3HaYKy Bbl MOXETe MepPeKIYaTbCA MeX4y PeAakTOPOM CTaTUHECKUX 3HAYEHWI 1
nonem, B KOTOPOM Bbl MOKETE BBECTU BbIParkeHWe 4NN PEryaapHOro BblYMCAEHUA
ONHAMUYECKOro 3HaYeHus.
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21. Ytobbl 06aBUTL TPEXMEPHDIN 06BEKT aHMMaLLMK, KOTOPbIN ByayT oTobpaXaTbes,
TO/IbKO €C/AN CTAHOK He obpabaTbiBaeT 3aroTOBKW, HEOBXOAUMO BbIMONHUTb
cnegytouee.

a. Ortkpoitte nanutpy 3D O6bexTbl, HAa KOTOPOM HAxo4ATCA rOTOBble K
MCcNoib30BaHUIO TpexmepHble 06beKTbl Anylogic.

b. Packpoite pasgen ¢uryp Crankm ¢ YMY un nepertawmte rpadpuyeckui
06beKT BepTukanbHbIi ctaHok 2 Coct 2 Ha gnarpammy Tuna areHta CNVC.

c. MosepHuTe rpadmueckmii 06BEKT M PaCNONOKUTE ero HenocpeacTBEHHO
nosepx Ao6aBfeHHOM HamKM paHee GUrypbl.

d. TMepelignte B pegakTop AMHAMUYECKMX 3HaYeHUI nona Buaumocts, 1 B
KayecTBe BblpaxeHuA BBeauTe /sidle().

@l Main @l CNC &2

22. PackponTe pasgen /liogm naautpbl 3D O6beKTbl M nepeTawmte rpapuyeckuii
06beKT Pabouwmii Ha anarpammy CNVC.

@l Maj @l CNC &2

23. 3anyctute mogesnb 1 noHabaoaanTe 3a NPoOLECCOM.

Bbl yBMAMTE, KaKk aBTOMOrpy3YMKM MOABO3AT MOAMAOHbI K CTaHKam c¢ HMY ana
06paboTKM 3aroToBOK. Bbl Takke [AO/KHbI YBUAETb aHMMauMio npouecca
06paboTKu - TpexmepHoe n3obpaxeHne CTaHKOB ByAeT MeHATLCA B 3aBUCMMOCTHU

OT UX COCTOAHMUA.
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Mbl 3aBepwnan paboTy C Halel NpoCcToi MOAEeNbl, MOLENUPYHOLWEN npoLecc

Npou3BoACTBa B HeboNblIOM 3aBOACKOM Lexy. Tenepb Bbl 06nagaeTe 6a3osbiMu
3HaHUAMM 0 pecypcax Anylogic n npvemax paboTbl C HUMW. Bbl TakKe HayuyMaucb
OnNuCbIBaTb MpoLuecchbl, cobupasa guarpammy npouecca U3 610KkoB Bubnvorteku
MoAeInpoBaHUA NpoLeccos.

Bbl MOXeTe CamoCTOATE/IbHO MPOMOAE/IMPOBaTh NepemelleHne Noaa0HOB C roTOBOW
NpoAyKuMeln B APYron CTennas, Haxo4AlWMhcAa nepen OTrPy304YHOW 30HOM, rae
NoAAOHbI ByAyT HAXOAUTLCA BMNJIOTb 40 MOMEHTa OTMNPaBKMK.
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NewexogHoe moaenmpoBaHue.
Mopaenb asponopTta

[aBaliTe co3gagum mogenb HebobLIOro asponopTa ¢ ABYMA reiTamu. Maccaxkmpbl
6yayT npubbiBaTb B a3pOMOPT M PErMcTPMPOBaTLCA Ha Peic (ecv OHKU He caenanu
aTOro 3abnaroBpeMeHHO 4yepes WMHTEPHET). 3aTeM BCE NaCCaXkKMpbl OO/KHbI byayT
NPOMNTK Npoueaypy NPEANOSETHOrO AOCMOTPA, NOC/E YEro OHN CMOTYT HaMnpPaBUTLCA B
30HY OMZAHMA Nepes reMTamu, AOKMAAACb Hayana MocagKku Ha csoi peiic. Mpwu
06bABEHNN HaYasla MOCAAKM, NacCaXKMPbl HAMPABAKOTCA K COOTBETCTBYHOLLEMY reiTy.
Y reiiTa cayKalme asponopTa NPoBOAAT NPOBEPKY MOCaZOYHbIX TaSIOHOB, NOCNE Yero
naccaxunpbl NPOXOAAT Ha NMOCAAKY Ha CamoJieT.

Mpouecc co3gaHua mogenu byaet pasbuT Ha wecTb ¢as3. B nocnegHelt M3 HUX Bbl
HayyuMTecb CUMTbIBaTb AaHHble M3 6asbl AaHHbIX (Mbl CYMTaem WHPopmauMio O
coBepliaembix peiicax us daina Microsoft Excel).
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da3a 1. 3apaHMe NOTOKa Newexoao0s

Mbl HayHem C CO34aHMA MPOCTOM MOLENM, B KOTOPOM Mnaccaxkmpbl NpubbiBaloT B
a3ponopT M ABUNKYTCA K BbIXOAY HA MOCaAKY. JTOTMKY MOAENN Mbl 3a43a4UM C MOMOLLbIO
6noKkoB lMewexo0Hol 6ubauomeku Anylogic.

lMewexo0Haa bubauomeka

o [lewexogHas  6ubnumoteka  Anylogic  sABnNAeTcA  BbICOKOYPOBHEBOW
61MbMOTEKON MOAENNPOBAHMA ABUMKEHUA newexogoB B ¢GM3MYEcKom
npoctpaHctee. OHa nNO3BO/IAET MOAENMPOBATb 34aHWA, B  KOTOPbIX
CKanivBaloTca  6osbluMe  KosuuyectBa  Jiogend  (CTaHUMM  MeTpo,
YKENe3HOAOPOXKHbIE BOK3as/bl, asponopTbl, TOProBble LEHTPbl, CTaZLWOHbI,
My3eun 1 T.4.).

e B mopgensax, co3gaHHbIX C nomoulbio 6s10koB lMewexoaHol 6MBAMOTEKM,
newexoapl [ABMNKYTCA B HEMpPepbIBHOM NPOCTPaHCTBE, pearupys Ha
pa3/ivyHble BUAbI NPENATCTBUI B BUAE CTEH M APYIMX NELIexoa0s.

e Bbl MOXeTe C034aTb BMEYaTAAIOWYIO BM3YanM3aumio 418 npeseHTaumMm u
Ba/IMAALMM BaLIero NpoekKTa, cobpaTb CTaTUCTUKY MIOTHOCTU MELexXooB B
pasnuyHbIX 06nacTax mMoaenu ANs Toro, 4Tobbl y6eauTbCs, UYTO CepBUCHI
CMOTYT CMPAaBUTLCA C MOTEHLMANbHBbIM POCTOM Harpysku, BbIYUC/IUTL BPEMS
npebblBaHMA MeWwexoA0B B KaKMX-TO OMpeaesieHHbIX ydacTKax MoAenw,
BbIABUTb BO3MOXHble MPOBAEMbI, KOTOPble MOMHO pPEeWUTb nyTem
nepennaHMpoBKN 34aHUA MAN A06aBAEHNA AOMNONHUTENbHbBIX CEPBUCOB, U
T.4.

O6blYHO cO34aHMe newexo4HbIX Mmogenei HadmHaetrca ¢ gobasneHua naaHa
MOZEe/IMPyeMOoro NPOCTPAHCTBa U PUCOBAHUA CTeH, 0603HAYEHHbIX Ha NaaHe.

1. CospaitTe HOBYIO MOAENb U HazoBuTe ee Afrport.

2. [ob6asbTe Mzo6parkeHue 13 nanutpsl NMpeseHTauus @ ya auarpammy Main.

3. Bblbepute u30b6paxkeHme nnaHa asponopta w3 odaina terminal.png,
HaxogsuLeroca B Katanore Anylogic /resources/AnylLogic in 3 days/Airport.
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4. Nomectute uzobpakeHve 6AUNKE K NEBOMY HUMKHEMY Yriy CMHEN pPamMKu Ha
Anarpamme Main. 9Ta pamKa 3agaet o6nacTb, KOTopasa byaer otobparkaTbca B
OKHe mogenu npu ee 3anycke. Ecan nponopumn n3obparkeHna HapyleHbl, TO B
cBOMCTBax M306pa)KeHMﬂ WweNnKHUTE no KHOomMKe BoccraHOBUTbL VICXOAHbII?'I
pasmvep, a 3atem BblbepuTe onunio BrokupoBaTtb, YTOOLI 3a610KMPOBATL 3TY
durypy.

Tenepb AaBaiTe 3a4aAMM CTEHbI, OrpaHMUMBalOLLME MOAEANPYEMOE NPOCTPAHCTBO.
[N 3TOro mMbl BOCNO/Ib3yeMCs CMeLUnanbHbIMU 31IEMEHTAMM Pa3METKMU MPOCTPAHCTBA,
CO3ZaHHbIMW ANA NewexoAHoro moaennposaHua B AnylLogic. Bce 3T ¢purypbl MOXKHO
HalTK B NnanuTtpe MewexogHan 6ubnmnoreka, B passese PazmeTka npocTpaHcTBa.
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SnemeHmbol pasmemeiu rnpocmpaHcmea 0719 newexo0HbIX
mooenel
s Mpoextel | [ Manutpa &2 = O
MNewexoaHan BubavoTexa E]

& Tun newexoga

w PasmeTea NpocTpaHcTEa

H > E O

L) Cresa &
EA [MpamoyroasHan cTexa &
€2 Oxpyrnan cTeHa F
== f Lenesan nvsma &
4 1%% Cepewc c ouepegamm
o= Ei:z Cepewc c obnacToio
i H MpamoyronsHsIA y3en F
L . Muoroyronsssii ysen &
E &- Arrpaxtop e
\CI: é& lpynna 3ckanatopos
T};__{ Hanpasnerwe new. notoka &
sk

"""" £ CratvcTvxa noToka &

® Kaprannotoctw

CeKkuua PaameTKa npocTpaHcTBa naautpsl MewexogHas 6ubanoTeka

O6bI4YHO CO34aHMeE MOAENN HAYMHAETCA C PUCOBAHMUA CTEH NOBEPX MMEIOLLLErocs NaaHa
MoZenMpyemoro nomeueHus. CTeHbl B NelwiexogHOM MOAE/IMPOBaHUN NPeaCcTaBAAIoT
o601 06bEKTLI, YEPE3 KOTOPbIE NELIEXOAbl HE MOTYT NMPONTHU.

CmeHsobl

O CreHa — Wcnonb3yetca OnA pucoBaHUA BCeX BHELWHUX U BHYTPEHHUX CTEH
MOEeNNpyemoro nomelLLeHus.

npamoyronbuaﬂ cteHa — O6bIYHO ncnonb3yeTca OaNnAa 3agaHnAa NPAMOYroJibHbIX

NomelLLeHWUi BHYTPM 334aHHOTO CTEHOM MPOCTPAHCTBA, 3aKPbITbIX A8 MEeexonoB
(cnyxebHble nomelLeHMA U T.4.).
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@ Okpyrnas creHa - Mcnonb3yetca Ana 3adaHWA  OKPYI/IbIX  NPOCTPAHCTB,
HeZOCTYMHbIX A1A NPOX04a NelexoaoB (KONOoHHbI, pOHTaHbI U T.4.).

5. HapwucyiiTe cTeHbl TepMmnHana. MIcnonb3ynTte pekMm prcoBaHuUA: BHavYane

cAenaiTe ABOWMHOM LLENYOK No anemeHTy CTeHa g cekumn Pasmertka

npocrtpaHcTBa naauTtpsl MewexogHas 6ubnvoreka X , a 3atem Hapucyiite
CTeHy Ha AMarpamme, NocNeA0BaTENbHO LLE/KAA MbILWbIO B TOYKAX M3rnba CTeHbI
1 A,06aBWB KOHEYHYIO TOUKY ABOMHBIM LLENYKOM.

jaMainfﬁ = |

i

]

N3meHWTe BHELIHWUIN BUA CTEHDI.

6. MepeinanTe B CEKLMIO CBOMCTB CTEHbI BHewHMiA Bug 1 Bbibepute apyroi Liser:
dodgerBlue.
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=" :fv:ﬁ-

) wall - Crena

+ BHewHwi Bng

Lser | [dedgedie -
TonwmHa aMHuK: =, | ———— = | ] pt
Tun zanuecm: Wrpuxoeka -

7. 3apaiiTe mMecTo, B KOTOpPOM b6yayT MOABAATLCA NeLWexogbl B MOAENIMPYEMOM

npoctpaHcTee. Aaa 3Toro nepetawmre snemeHT Llenesasa nanHus f 13 ceKkumun

Pasmertka npocrpaHcTBa Nanutpbl MewexoaHasa 6ubnvoreka Ha rpaduyeckyio

Anarpammy, Kak 3TO NOKa3aHO Ha PUCYHKe HUXKe.

@l Main 52 |

—

m

(T r—

8. Hasoswurte a1y uenesyto anHuio arrivalline.

9. [ob6asbTe ewe oaHy uesneByl aMHUIO. MomecTnute ee B o61acTM BbIXO4A Ha
NnocaaKy, Kak MOKa3aHo Ha PUCYHKe HUXKe, U Ha3oBuTe ee gatelinel. Npubbiwne
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B TEPMMHAN naccakupbl 6yayT ABMraTtbCA K 3TOW AMHUM (Mbl HauyHemM C
npocrenwen moaenu, rae OHW NPOCTO UAYT HA NOCAAKY B reuT).

& Main 52 =

| -

é Kak nuHuMA, Ha KOTOpoi 6yayT NOABNATbCA Newexoabl, TaK W NWHUM,

m

3ajalolme cepBuUCbl, oyepesu K HUM U T.A. — BCE OHM AOMXKHbI 6biTb
nomeLLeHbl BHYTPb CTEH, OFPaHMYUBAIOLMX MOAENIMPYEMOEe NPOCTPAHCTBO,
4TO6bI OHM 6bININ AOCTUNKUMBI Newwexoaamu. UHaue BO Bpemsa BbINOJIHEHUA
moAenu BO3HMKHeET owubka “Target is not reachable” - “Uenb
HepoCcTUXKuma”.

Llenesasa nuHusa

dNemeHT pasMeTKM MNPOCTpaHcTBa Llesesas sUHUA WCMOb3yeTcA B MewwexoaHbIX
MOZEeNsAxX AN 3a4aHUA CNeAyoWmX 31eMeHTOB:

e MecTo MOABNAEHWA MELEXOA0B B MOAenUpyemon cpepe (McrnosibdyetcA B
ob6bekTax PedSource u PedEnter).

e Lllenb ABUKeHUA newwexonos (ucnonbsyetcsa B o6bekTe PedGoTo).
e MecTo oXunaaHus newexoaa (Mcnonbsyertcs B 06bekte PedWait).

e MecTo BbIXOAa C TEKYLLEro 3Taxa M Nepexosa Ha HOBbIN 3Tax (Mcnonb3yeTcs
B 06bekTe PedChangelevel).
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Mbl HapuCOBaNM KNtoueBble 0BBEKTbI MOLENMPYEMOrO MPOCTPAHCTBA C MOMOLLbIO
ouryp pasmeTkM NPOCTPaHCTBA. Tenepb MOMKHO MNPUCTYNUTb K 33aJaHUIO JIOTUKK
Mmoaenu ¢ nomoulbto 610KoB MNelexogHol 6UBANOTEKN.

3a00aHuUe n102UKU 08UMCEHUA NMOMOKQA rnewexooos

Bce npouecchbl, npoucxogfalime B MOAENMPYEMOM MPOCTPAHCTBE, Bbl 3afaeTe C
NoMoLbl0  AuMarpammbsl  npouecca, cobupaembie u3 610koB [lMewexogHol
6ubnuvoreku.

MNepeyncnmm camble BarKHble M YACTO UCNOJIb3yemble 610KM BUBNMOTEKN:

'%:' PedSource — 10T 6/10K CO34a€eT Newexoa0B, aHaIorTMYHO TOMY, KaK 610K
Source co3zaeT areHToB B Auarpamme, cobpaHHon 13 610koB BnbanoTteku
Mogenunposanusa Mpoueccos. O6bIYHO € 3TOro 610Ka HaYMHAETCA PUCOBaHME
AMarpammbl IOTUKKU ABUKEHUA NELEXOLHOIO NOTOKA.

k- PedGoTo — 370T 610K MogenmpyeT ABUMKEHUE NELWEXOAO0B B 3aZaHHYHO
TOUYKY.

o .
PedService — 3T0T 610K MOZENMPYET TO, KaK NeLllexoabl 06cnyKmsaroTcs
B 33/1aHHOM TOUKe 06CNyKMBaHMA (cepsuce).

2@ .
57 PedWait — 3ToT 610K MoZenMpyeT To, KaK newexoadpl *KAayT B TedeHue
33[aHHOIO BPEMEHM B YKa3aHHOM TOYKe Uan obnactu.

@’ PedSelectOutput — 6nok nepeHanpasBafeT NOTOKWU MeLIEXO0B B pasHble
noAnpoLecchl B 334aHHbIX MPOMNOPLUAX, MO0 Ke HanpaBAseT Newexon08 C
pPa3HbIMW XapPaKTEPUCTUKAMM Ha BbINOJHEHME Pa3/INYHbIX AEACTBUN.

Foom
(%) pedSink — Bnok vAanseT U3 MoAenn newexonos, BbINONHMBLUMX BCe

3a4aHHble onepauunn. O6bI4HO 3TOT 610K 3aBeplwaeT agnarpammy npouecca.

10. HauHem cosgaHve guarpammbl npouecca ¢ aobasneHns Ha auvarpammy Main

S
6noKa PedSource (&) 13 nanutpbl MewexogHasa 6ubanorteka.
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s Mpoexrer | [ Manurpa &2 = O || @l Main Eﬂl
| MNewexoaHan BubnnoTexa oe |
D) & Twn newexoga
wal | * Paswerxa npocrpakcrea pEdSou
? w BackW @
@ Ped Source
B | (%) PedSink
= | % PedGoTo
‘ F2 Ped Service
— &9 Ped Wait

11. NycTb B cpeaHem B TepmMMHan npubbiBaeT CTO NaccakMpoB B 4ac. OTKpoiiTe
cBoncTBa 610Ka pedSource n Beeaute 100 B none IHTeHCMBHOCTb. YKaxKute
610Ky pedSource, 4tTobbl OH f06aBNAN 100 newexonoB B yac.

[ Ceoiictea 22 s =

(%) pedSource - PedSource

Hnas: pedSource OvoBpamate MMA

[ MeknrounTe

MecTo noasneHna; =, @ nuHuA
) Touka (x, y)
) oBnacTe @
Llenegan nuHKA: =, / arrivalline i R 1

MpwBeieatoT cornacHo: =

", | MIHTeHCMEHDCTI -
MHTEHCHMBHOCTE! = 188 £ B 4ac hi
KonuuecTeo npuBeITuii crpaHudeHo: = [0

12. 3apaiiTe MecTo NOABAEHWA MacCaXMpoB B MOAENMPYemMOW cpepe, Bbi6pas
arrivalLine 8 none LieneBasa nnHuna.

13. 3aTem gobasbTe 06beKT PedGoTo ﬁ“‘, MOZENNPYIOLNI ABUNKEHME NELLEX0A08B K
3af,aHHOMY MecTy, U coeanHuTe ero ¢ baokom pedSource. NOCKONbKY Mbl XOTUM,
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YTOBbI MaccaXkmMpbl HANPaBAANUCH K NEPBOMY (BEpPXHEMY) reiTy, Ha30BUTE 0BBEKT
goToGatel.

pedSource gaTaGatﬂﬁ
o—ia
L]

B cBoWicTBax 3TOro 6s10Ka, 3ajaliTe Lenb ABUMKEHUA NacCca)KMpPOB, Bblbpas
gatelinel v3 cnucka LieneBasa nuHus.

] Ceoiictea &2 M ¥ = 0

%~ goToGatel - PedGoTo

15.

Hragn: goToGatel
OTobpaware MmAa [ WernrouwnTe

Pexin: = @ JocTide uenu

4

(7) Cnegoeate No 3343HHOMY MyTH

Lens: =, @ nnnna
0 Touka (x, y)
() oBnacTe
Llenegan AMHKAA: =, fgateLinﬂ Z .: I E_'»::» =

3aBepwute amnarpammy 61o0kom PedSink '@5:'. OH byageT ypanatb M3 moaenv
nocTynawwmx B Hero newexonos. [uarpamma newexogHoro npotecca
NpaKkTUYecKM Bceraa HauumHaetcs Cc obbekta PedSource, a 3aKaHuMBaeTCA
obbekTom PedSink.
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&) Main 12 |

pedSource goTobatel pedSink
6—Bm—o
e

Bawa guarpamma npouecca AO/KHA BbIFNAAETb TaK, KakK Ha NpuBeAeHHOM Bbllle
pUCYHKe.

16. 3anyctute mogenb. Bbl yBMAUTE, Kak MaccaXkvpbl ABUMKYTCA MO asponopty oT
BXOZa K 3aJaHHOMY BbIXOA4Y Ha MOCAAKY.

A Airport : Simulation - AnyLogic Professional

pedSource goTo%alm pedSink
0

10 10} 2
0

Oo0oOo0

JL L

[1] [ | @ C’} m @ @ A, Buinonuserca [ 3 £
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®a3a 2. Co3pgaHune 3D aHumauum

Tenepb gaBaiTe Aob6aBum B Hawy mogenb 3D aHMmaumio. [NA 3TOro, Kak mbl yxke
3Haem, Ham noHagobuTtca Aob6asutb 3D 0KHO, Kamepy U 3D M3o6parkeHne Naccaxkmpa.
HayHem MMeHHO ¢ 3aaHuA TpexmepHon GUrypbl aHMMaL MK, YTO NOTpebyeT co3aaHuA
HoBoro Tuna newexoaa.

é Ecam Bbl XOTUTE CO34aTb TPEXMEPHYIO aHMMALMIO AU 33[aThb Y Newwexosa
cneuudpuyeckne XapaKTepucTUKKM, TO ANA 3Toro notpebyerca cosgaTb TvN
newexopa. Ha guarpamme Co3fgaHHOrO TUMA Bbl CMOXKeTe KaK HapucoBaTb
TpexmepHyilo ¢urypy newexopa, Tak U 3afaTb €ro XapaKTePUCTUKU C
NOMOLLbIO NAapaMeTpoB.

1. MepeTawmTe sanemeHT Tun newexoga o 13 nanuTpbl MewexogHaa 6ubanorexa
Ha auarpammy Main.

s MpoexTer | [& Manurpa &3 = O || @ Main

MewexogHan bubanoTexa ]

|ﬂ Tvn newexoga |
- pedSource goloGatel pedSsink

» PazmeTa NpocTpaHCTEa

w BAcku 77
.:E- Ped Source \@ - @

'E(:' Ped Sink Q\Pedestrian
1

#+ PedGoTo
2 Ped Service b

&0 Ped Wait

H > E ©

e | B

2. Ha nepsoi cTpaHuue MacTepa co34aHUA HOBOro areHTa, BBegUTe MMs HOBOTO
Tuna: Passenger. WenkHute no KHonke fAanee.
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Co3aaHwe areHTa O >

War 1. CozgaHMe HOBOro THNa areHTa

)

KMma Hoeoro Tuna: | Passenger NS

(®):Coz0aTe HOEGIN TMN arexTa 'c Hyna'"

() Menonezoeate TaBauy Basel AaHHbDX
A xouy co3gaTe TUN areHTa Ha Base jaHHex W3 Tabnuuyel b

< Hazag ldanee > loToeOD OTmeHa

3. HasTopoi1 ctpaHuue Mactepa octaBbTe BbibpaHHO onuuio 3D n purypy Yenosex.
LLlenkHute no KHonke FotoBo.
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Co3gaHue areHTa

LWar 2. AHMMaLKA areHTa

O x

BriGepuTe aHUMaLMKD areqTa:

®3D

(20 OHer

i
l.
'

I

P

L

w [loau

| i Yenosex

Chnysawvi
Pabouwmi
Bpay
MeacecTpa
Nabopant
MonwusAckmn
Congar
Odmuep
Herwwaa

e |

< Hasag

‘l lanee =

ToToBD OTmena

4. Anylogic oTKpoeT auarpammy Tuna areHta Passenger. MNepeiamte obpaTHO Ha

auarpammy Main, yTobbl NPOAONKUTL CO34aHNE MOAENN.

D

b # > E

@l Maip

Ia Passenger %

?g Npoexrer | [ Manwrpa 52 = O
Mew exoaran BubnwoTexka B

€9 Twn newexoga
¥ Paszmera NpoCTpaHCTES

- BACKK

@ Ped Source
(%) Ped Sink
f+ PedGoTo

\&)
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= a
5. Mepetawure anemeHT Kamepa “H u3 nanutpsl MpeseHnTtayusa i Ha auarpammy
Main. NMomecTuTe Kamepy Tak, YTobbl OHa bblna Hamnpas/ieHa Ha NaaH TepMMHana
(To ecTb, Kak bbl "cHMMana" npoucxoasauiee B TepMmuHane).

s Mpoekrel | [ Manurpa &2 = O || @l Main £3 | &) Passenger
| MpesexTauma an J

D | - Nusua

N ¥ NMomanan M

% r‘J Kpwean

—— [ NpamoyronsHmx

i ) Crpyrnessoid npamayra..,

= ) Osan

4 ) Oyra

== Aa Texcrt ]

- [@] Wsobpamenne

> H Xonct

@ royna

\EI: ". O&nacTe npocMoTpa :

e B 3D Oxso 1 K\ \

[@] 3D Obuexr 7.? b

IB &4 Kamepa B

E L% Cser

6. MNepetawmte anemeHt 3D OkHO . 13 nanutpbl lMpeseHTauma Ha guarpammy
Main. Pacnonoxute 3D oKHO Nog, N1aHOM TEPMUHANA, KaK MOKA3aHO HUMKE:
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2 Npoexcrer | [ Maaurpa 2 = 0

| Mpesertauma

D| - fvewa
wl | Y flomanan

T ' Kpw=an

—— O Npamoyronstmnk

i (D) Cxpyrnenssid npamoyro...
™ | (O Osan

DG
E
(3]
@
ol

B & & R R R S

Aa Texcr
[@] Wacbpaxesne
fﬁ Yonct
#1i Teynna
i O6nacTs npocmoTpa
= 3D |
i B :DOxxo
[@] 3D OBwexr
&4 Kamepa
4% Ceer
|+ Professional
Yeprex CATNP

7. Otkpoiite cBoicTea 3D oKkHa 1 Bbibepute camera B ceovicte Kamepa.

= ¥ =0

E

B window3d - 3D Okxo

Arag: window3d WeckniounTe

camera

Kamepa:

CnegoBaTe 33

Tun HAaBWUraLKMm; | [MonHas - |

8. Mol xoTuMm, 4TobbI 610K AMarpammel npouecca pedSource co3pasan newexonos
CO3aHHOrO Hamu TUna Passenger. OTKpolTe cBOMCTBA 6a0Ka pedSource v
Bblbepute Passenger ns cnnucka Hoebil newexog, PacrofioXeHHOTo B pasgene
csoiicTs Mewexoga,
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] Ceoifctea 53

(& ped5Source - Ped5ource

1ram:
[ WernoumTe

MecTo nosAeneHKA:

Llenegan nuHMA:

MpuEkiBarcT cornacHo:

HuTEeHCMBHOCTB:

pedSource
=, @ nuHWA
) Touka (x, y)
(71 oBnacte

= /arrivaILine

=, | MHTeHcueHoCTI

=, | 1ee

Konnuyecteo npuBeimki orpaHUYeHo: = [O

+ [Newexopg,
Hoewmi newexop;:
KombopTHan ckopocTe:
HauaneHan ckopocTe:

Aduamerp:

F
—

b1
+i

Yy
o

i

F

) Passenger 7

uniform{@.5, 1)
uniform{@.3, @.7)

uniform{@.4, @.5)

OToBpakaTe UMA

B 4ac

9. 3anyctute mogenb. Bbl yBUAMTE, KaK Nacca)kMpbl MAYT BHYTPY 34aHUA, cneays ot
BXOZ4a K BbIXo4y Ha nocagky. Bbl moskeTe nepekntountbea Ha 3D aHMMauuio,

WeNKHYB MO KHOMKe naHenu paspabotunka Beibpath obnacTb M nokasaTtb U

Bblbpas onumto [window3d].
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A- Airport : Simulation - AnyLogic Professional - o X
°45840cex 07/23/201800:07 :
nm:
> ®Om >

€ Q200 @

9.52 cex/cex Cob/cex 41 Kaap,
War: 1,680 JnuT: 56.36 cex
 19% us 512M6

H O C E=E G 6 A Bunommern 1V

10. Nepemewaifitecb No cueHe TPEXMEPHOM aHMMaLMK A0 TexX Nop, NoKa He HalngeTe
HauayyLlee pacnonoXeHne Kamepsol. TOraa WenKHUTE NpaBoi KHOMKOW MblIlWK MO
3D cueHe (Mac OS: Ctrl+wenyok) 1 BbibepuTe U3 KOHTEKCTHOTO MEHIO KOMaHAay
KonupoBaTtb noso)keHne Kamepbl.

11. 3aKkpoiiTe OKHO MpeseHTauMM W OTKPOWTE CBOWMCTBA Kamepbl. [lpumenuTe
ONTUMANbHOE PaCcnoIOKEHWE Kamepbl, LWeAKHYB MO KHoMKe BcraButb
KoopauHatbl us bydepa obmena.

(] Ceoiictea i3 M ¥ = 0
S« camera - Kamepa

[ras: camera [ CroBpaxate MmMa

[ MekntounTe

MosopoT X, & =, |4447 = | |rpagycel -

Moeopot Z, * =, |-B286 = | rpagycel =

. D
| BecTaewTe koopauHatel s bydepa DﬁMEH?;T

Ecnv Bbl He 3HaeTe, rae pacnonoXKeHa Kamepa Ha Xo/icTe rpaduyeckon guarpammel, T
€€ MOYHO /Ierko HaiiTu B naHenwu MpoekTsbl (B BeTBM Mpe3eHTauus areHta Main).
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12. CHoBa 3anycTute Mmogenb W yAocToBepbTecb, 4YTo Tenepb 3D  aHMMauma
0TOOPAXKAETCA C YYETOM 33aHHOTO PACMOJIOKEHUSA KaMepbl.
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dasa 3. MopgenuposaHue npepnoNeTHOro
AOCMOTpPa Nacca>KMpos

Tenepb Mbl MOXeM HayaTb MOAEIMPOBAHME MPOLLECCOB, NPOUCXOAALLMX B a3pONOPTY.

[aBaliTe HayHem C MOAOEAMPOBaHMA Mpoueaypbl NpeanoneTHoro AocMoTpa
naccaxupos. [1ns 3Toro mbl A06aBMM B Hally MOZeb NMYHKTbl LOCMOTPa NAaCCaXKMpPOB.
C TOYKM 3pEeHUa TEePMUHOIOTUU MELLEXOAHOrO MOAEAMPOBAHMA, MYHKT AOCMOTPA
ABNAETCA CEPBUCOM — 34eCb NACCAXMPbl AO/KHbI ObiTb 0BCAYKEHbI, @ eCn NYHKT
[0CMOTPA B AaHHbIA MOMEHT 3aHAT, TO Nacca)KMpam NPUXOAUTCA KAaTb B oyepean,
noka oH He ocBoboaunTcs.

Cepasucsl 8 Newexo0HbIX MOOessax

B newexoAHOM MOZEeNMPOBaHUM OBbBEKTbI, B KOTOPbIX Mewexoabl MNpoBOAAT
onpeaeneHHoe Bpems AN BbINOAHEHMA KakoW-1Mbo onepauuu/npoueaypsi,
HasblBaloTCa cepsucamu. lpumepbl CEPBUCOB: TYPHMUKETbI, KacCbl, aBTOMaTbl MO
npoaaxe 6MneToB/HaNUTKOB U T.4,

3afaHve npouecca 0bCNyKMBaHUA COCTOUT U3 ABYX LWAros. BHayane c nomowbio dpuryp
pasmeTKu npocTpaHcTBa CepBuc ¢ ouepeaamu uan Cepeuc ¢ obnacrbio Bbl 33JaeTe,
rae B Mo4ennpyemMom NpPOoCTPaHCTBE PAcno/iaraloTcA TOUKM CEPBUCA U OYEPeaM K HUM.

Py o

e +++ CepBuUC c ouepeaamum — C NOMOLWbIO 3TOW OUIYPbl  PasMETKU
NPOCTPAHCTBa Bbl MOKETe 33aJaTb Te CEPBUCHI, MPU OXUAAHUM AOCTyna K
KOTOPbIM Nt0AM CTOAT B o4epeanx (TYpHUKeTbl, BuneTHble Kacchl U T.4,).

[T

e i™* CepBuc c 06nactbio — Ta GUrypa UCMONb3YETCA ANA 3aAaHNA CEPBUCOB C
3N1EeKTPOHHOM oYyepesblo, Korga /oy MojayyaroT HOMEPKU W XKAOYT CBOeW
ouyepeau, pacnonarascb B npuaeraroweit 061actv oXKUMAaHUA. INEeKTPOHHanA
oyepeab MPUMEHAETCA BCe uYawe B  6GaHKOBCKMX  OTAENEHUAX,
MHGOPMALMOHHDBIX MYHKTaX Ha BOK3anax 1 T.4.

3apmaB cepBUCbl Fpaduyeckn, HyKXHO [06aBuTb B Auarpammy npouecca 610K
PedService, B CBOICTBax KOTOpPOro ciefyeT YyKasaTb COOTBETCTBYIOLLY oUrypy
cepBu1ca M 3a4aTb BPpEMA NPOXOXKAEHUA NPoLeaypbl B SAHHOM NMYyHKTE 06CNyKUBaHUA.

B mogennpyemom Hamu TepMUHANE HAXOAATCA NATb NYHKTOB A4OCMOTPA, NO3TOMY Ham
HY*KHO byaeT 406aBMTb NATb MYHKTOB CEPBUCA, K KarKAO0MY U3 KOTOPbIX A0NKHA BECTH
ouepesasp.
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1. NepeTawmre anemeHT CepBUC € ouepegaMu hee SV nanutpbl MMewexoaHas
6ubnnoteka Ha AuMarpamMmy M MNOMecTMTe ero noBepx MnaaHa TepMuHana
asponopTa. Mo yMoNYaHUIo 3TOT 3N1eMEHT MMEET A,Be TOUYKU CepBuca u 4Be NMHUU
ouepeam, BeayLiMe K 3STUM CepBUCaM.

s Mpoexsl | [0 Manutpa & = 8 || &) Main &3 ‘ 4] Passenger
4‘ | Mew exogHan BubnuoTexa e
D € Twn newexoga

|

w PasmeTka NpocTpaHcTEa

) Crexa

MpamoyronsHan cTeHa

&2 Okpyrnas cTesa

f LUenesan nnHWA .
. O-qf----f-- O -~ O
iv% Cepswc c ouepegamm

@
i+ Cepanc c oBnacteio

%o Rel Rl %
@[]

[

4| |B|5|>|

%

r H MpAMoyronbHbiA ysen

%

o T, Muoroyronsssii yzen

2. OTkpoliTe cBOKCTBA 3N1emeHTa CepBUC € ouepeaamm, Ha3oBUTe 3Ty GuUrypy
scpServices (Scp — cokpaleHue oT security check points) u cmexnnTe Tun
cepBuca Ha JINHeWHbIN.
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[ Caoiictea 2 M 8 = 0
i scpServices - CepBMC € ouepegamMu

ras: scpServices

[ Meknrounts OToBpaxacTcn Ha BEPXHEM areHTe

[ Bnoknposats

BugumocTe: (@ pa

YpoBeHk: level w

Kon-so cepencos: 2 =

Kon-eo cuepegei: 2 =

Tun ouepeam: ® Nuana () 3medika

Tun cepeuca: () Toueunklii | (@) NuHeinen i

Mocne TOro, Kak Bbl CMEHUTE TUN CeEpPBMUCA C TOYEYHOTO Ha JIMHENHbIN, TOYKM
06CcnyKMBaHUA CMEHAT CBOK GPOPMY Ha IMHUN.

JluHeliHble U moyYeYyHble cepauchl 8 neuwexooHbIX MoOOenax
CYLLI,eCTBVET ABa TUNna CepPBUCOB B NewexoaHbIX moaenax: AUHeliHble 1 moyeyHsle.

e JluHeliHbili cepBMC 3apaeTca AvHuel. [lewexon HaumHaeT npoueaypy
06CNYKMBAHMA B HaAuyaNbHOW TOYKE /IMHUM M 3aTeM MPOABUraeTcs K ee
KOHEYHOW TOUYKE, OTKYZa OH MOXET MOKMHYTb cepauc. Mpumepbl NMHERHOTo
cepBuca: TYPHUKET, paMKa MeTano4eTeKkTopa.

e ToyeyHble CEPBUCHI 3a[al0TCA TOUYKON. Bo Bpemsa 06C/NY)KMBaHUA MeLlexos,
6yaeT HaxoAMTbCA Y 3a4aHHOM TOUKK cepBuca. [Nprmepbl TOYEYHOro cepBuca:
buneTtHan Kacca, 6aHKomar.

Mbl UCMONb3yeM NIMHENHbIE CEPBUCHI, MOTOMY YTO XOTUM, YTODbI Maccaxkup cnesoBan
BAO/Ib IMHUM CEPBMCA U TaKMM 06pa3om NPOXOAMA Yepes PamKy METaNN0AeTeKTopa,
KaK 3TO M NPOMCXOAMT NpU NPeanoieTHOM LOCMOTPE B a3ponopTy. Ham 6yaeT Hy»KHO
pasBepHyTb M MepemecTUTb JIMHMM CEPBUCOB TakK, 4TOBbI OHM nepecekanu
npeanonaraemble MecTa PacrnofiOKeHWs PAaMOK MeTa//IoLEeTEKTOPOB Ha MnaHe
asponopra.



220 Anylogic 8 3a Tpu gHA

3. lMoBepHUTE CePBUCHI C MOMOLLbIO KPYI/I0ro MapKepa, PacrnosIoeHHOro YyTb Bbille
UueHTpa durypsl.

4. Mepemectnte GUrypy Tak, YToObI IMHUA NEPBOrO CEpPBUCA Nepecekana KBagpar,
0603HavaoLWwmii pamKy MeTannogetekTopa.

[/ Mcoocas O
.l!'\. O .l!'\.
L & |
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Kak nepemew,ame 3nemeHmsl, U2HOPUPYA CeMKy

EcM Bam HYXHO nNepemecTuTb 3/7eMeHT Ha rpaduyeckoit aguarpamme 6es ero
NPUBA3KM K CETKE, TO Bbl MOXKETEe HakaTb KnasuLy Alt Ha Kf1aBuaType U NepemecTuTb
06bEKT, He OTNYCKanA 3Ty KNasuwwy. JIM60 e OTKNHUMTE NPUBA3KY K CETKE C MOMOLLbIO

KHOMKW NaHenu ynpasaeHua 3] Bxnrountb/OTKNHOUNTD CETKY.
] G | 100% V(ﬂ_{l|®v| ] v ;ﬁ;&EDﬁTH -

5. Bblgenute BTOPYHO AVHUIO CepBMICa.

]

— |

CrnoxcHble ghuaypbl pasmemku npocmpaHcmea

HekoTopble ¢urypbl pasmeTKM MNPOCTPAHCTBA COCTOAT U3 HECKOIbKUX OTAENbHbIX
oburyp. Tak, Hanpumep, ¢urypa CepBuc ¢ ouepegammu coctouT us ¢uryp Cepsuc u
Ouepepab, a purypa Cepeuc c obaactbro coctout 13 duryp Cepsuc v MpamoyronbHas
ob6nactb.

Obpatute BHMMaHMe Ha MpaBwuaa BblgeneHna Guryp, BXOAAWMX B COCTAB C/IOXKHbIX
buryp pasmeTKM NPOCTPAHCTBA:

e [lepBbll WENYOK MbiLK NO GUTYype BbILENUT CaMy CIOXKHYIO GUTYPY PasmMeTKn
npocTpaHcTea (CepBUc c ouepegamm).

e [locne TOro, KaK Bbl BblAeNINTE CNIOXKHYIO PUIypy pasMETKM NPOCTPAHCTBA, Bbl
MOKeTe BblaenuTb byl npocTyio ¢urypy, Bxodsulyo B ee coctas (B
AaHHOM cniyyae - CepBuc nam Ouepesb), LWENKHYB N0 Hel MbILWbIO.

6. MNepemecTuTe AMHMIO BTOPOrO CepBMUCa B TO MECTO NJaHa, r4e HaxoamuTca BTOPOW
MYHKT focMoTpa. He 3abyabTe COOTBETCTBEHHO MEPEMECTUTb U IMHUM OYepeam,
BeAyLUMe K 3STUM CepBMCaM.
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0[O ]

/7

i A

n

~ v LI
7. Nepengute B cBoicTBa HUrypsl CepBuc c ouepegamm +*+ 1 ypenmubte Konnuecrso
cepBucoB 1 KonnuectBo ouepegeit 10 5.

(1 Caoiictea 2 M 8 = 08

% scpServices - CepBMC ¢ ouepegamMu

WMran: scpServices |

[ WckarounTe OTobBpaAacTcA Ha BEPXHEM areHTe

DEJ‘IDI(I.-'IFIDEETI:

BranmocTe: @ pa

YpoeeHe: level W
Kon-eo cepeucos: 3 =
Kon-soc ouepegeit 3 =

Tun ouepeam: (® Nuana () 3merika

8. Ecnm HYXXHO, nonpaBbTe pacnosoxeHne HOBbIX NINHUI cepsucos u“ JIHWI
oqepe,a,ei/'l. CepBMCbI U NUHUN OONXKHblI B UTOre 6bITb PacnoNoXeHbl TaK, KakK
NMOKa3aHO Ha PUCYHKE HWXKe.
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3

Frm s O |

= =

B ]

Tenepb, Korga Mbl 3aKOHYMAW PUCOBAHME MYHKTOB AOCMOTPa C NMomollbio ¢uryp
pasMeTKM MpPOCTPAHCTBA, Mbl MOMKeM f[06aBWUTb M cam MPOLECC MPOXOXKAEeHUA
npeanoseTHOro A40CMOTPa B TEKYLLYH NOTUKY Mogenn. [Ina 3Toro Mmbl BOCNOAb3yemMcA
cneumanbHbiM 610kom MewexopgHoh 6mubnmnorteku PedService ﬁﬂ, B CBOMCTBaAx
KOTOPOro Mbl YKAXKEM Hall 3/1eMeHT pasMeTKM NpocTpaHcTBa CepBuUC ¢ ouepeaamMm
scpServices.

[aganite pobaBum ewe oauH 610K Auarpammbl MpoLecca, KoTopbid byaer
MOAENMPOBaTb NPeANONETHbI 4OCMOTP NacCaXKMpPoB.

9. Nlo6asbTe 610K PedService F2 Nomectute ero 8 Avarpammy npouecca mexay
6nokamn PedSource n PedGoTo. Tenepb newexogbl 6yayT npoxoauTtb Yepes
3aZ,aHHble NYHKTbI cepeuca (B Hawem caydae 3TO MyHKTbl 4O0CMOTpa). HasosuTe
aToT 610K securityCheck.

&l Main 23

pedSource securityCheck goToGatel pedSink

c—IR ]

10. OTkpoiiTe cBoicTBa 610Ka securityCheck. B none Cepsuchbl BbibepuTe scpServices
(vma nobaBneHHoM paHee GUrypbl pasMeTKM NPOCTPaHCTBA).
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[ Ceoiicrea EE] o~ = 0

k2 securityCheck - PedService

Wras: securityCheck OroBpaxaTe nMA

[T WeknrouuTe

Cepeuchs: =, 1338 scpServices | R

BeibupaeTca ouepess: =, | Caman kopoTkan ouepegs =

Bpems sagepmim: | uniform(1, 2) MUHY T
Jajep#Ka Ha EOCCTAHOENEHME! | e.e CeryHAbl
MpoxognTe B cBpaTHOM HaNPAENEH MK = [0

11. Mbl cuntaem, 4To Npoueaypa NPeanoAeTHOro 4OCMOTPa B CpeaHEeM 3aHMMAET OT
OAHOW [0 ABYX MUHYT, NosToMy BBeaute uniform(1, Z)s none Bpems 3agep>xku
1 BblbepMTe MUHYTBLI B NOJIE CNpaBa.

12. Tenepb paBailTe Hapucyem NATb MYHKTOB AOCMOTPA C MOMOLLbI0 06beKToB
MeTannoaetektop 1 PeHTreHOBCKMIA ckaHep W3 pasgena Aaponopt naauTpbl 3D
O6bekTbl. Mocne TOro, Kak Bbl A06aBuTe 0b6beKTbl PeHTreHOBCKMIA cKaHep,
n3meHuTe nx Macwrab Ha /5%.

* AzponopTt

oo

Yenosek Caysawmil Aswanait..

Bepronetr Metanno.. PeHT \
"y
CKaHEp ™

(B L) L) L) LA L)
0 - - d .
H ] [ . B
H . H g .

MpoTweo.. YemogaHl YemogaH 2 i i i i i
pajap : -

/A
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13. 3anyctute mogenb. Bbl yBUAMTE, UTO Tenepb Naccakmpbl MPOXOAAT npoueaypy
npeanoaeTHOro 4oCMoTpa.

B r e Ao T x

1] | @ @ C‘_\,, @ A Beinonuaercs

ra
L
g
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da3a 4. lobaBneHue CTOEK perucTpauum

Maccaxknpbl MOTYT PErMcTPMPOBATLCA HA Peicbl Pas/MuHbIMKU cnocobamu — 3apaHee
(oHnaMH-perncTpaLms) Man NPUBbIYHBIM 06PA3OM - B @3POMNOPTY Y CTOEK PerncrpaLmu.
[asaiite 06aBMM B Hally MoZeNb CTOMKN PErncTpaLmy Ha peicsl, U HanpaBuUm TyAa
Tex Nacca)KMpPOoB, KTO He 3aperncTprpoBasca Ha CBOW peiic 3abnaroBpemMeHHo.

1. OobasbTe elle oaMH 06beKT CepBuc € ouepeaamm % Wa nnau asponopTa, YTobbI
NPOMOAENNPOBATL CTOMKM perucTpaumn. B 3ToT pas Ham HeobxoAMmo 3a4aTb
TOYeYHbI TUM CepBKCa, COCTOALLMI U3 YeTbIpex NMYHKTOB cepBuca 1 ogHoM obLuein
oyepeamn. Hazosute aToT anemeHT checkInServices.

AAHLE

4 4, A

YT
CECTET: -

)

MNepemectute pguarpammy npouecca, cobpaHHyio 13 6n10KoB [ewexoaHown
6MBNMOTEKM, Bbile OcK X, BbIHECA ee TeEM CaMbIM 3a Npegenbl 061acTi, BUAUMON BO
Bpems paboTbl moaenn. Ecnm Bo Bpems paboTbl moaenn Bam NoHagobuTcs Usyuutb
X04, MOAENNPYEMBIX MPOLECCOB C MOMOLLbIO 3TOM AMarpaMmebl, Bbl BCErga MoXKeTe
MOCMOTPETb Ha Hee, NPOCTO NEPEMECTUB MOJIOTHO OKHA MOAEN C MOMOLLbIO MbILLW.
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2. PasmecTute OUrypy CepBMCOB TaK, KaKk MOKa3aHO Ha pUCYyHKe HuKe. ObBpaTute
BHMMAHMWE, YTO Mbl HAYMHAEM PUCOBaHWE oYepenmr, OrPaHUYEHHOMN IEHTOUYHbBIMM
H6apbepamu C TOro, YTo NOMELLLAEM Haua IbHYHO TOUKY IMHUKM oYepeamn y noaxoaa K
CTOWKe perncrpaumn. BTopyto TOUKY IMHUM HYXKHO MOMECTUTb TOYHO NocepeauHe
orpaHuyeHHoro bapbepamm Npoxoaa, B mecTe Nepsoro nsrnba ovepeam.

e

3. Tenepb AaBaiTe NPOAOAXKUM PUCOBaHME IMHUKM odepeaun, YTobbl OHa cneaoBana
0603HaYeHHbIM Ha NJaHe TepMUHana JeHTOYHbIM Bapbepam. CaenaiiTe WeNYoK
NpPaBoi KHOMKOW MbIWKN MO o4Yepean W BblBEpUTE MYHKT KOHTEKCTHOTO MEHHo
Ao6aButb Touku. [o6aBbTe HOBble TOYKW, LWENKAA MbIWb0 B TOYKaXx,
BblZE/NIeHHbIX Ha PUCYHKE HUKe. 3aBepLumTe prcoBaHUe, CAeNaB ABOMHOM WenyoK
MbILWbIO B TOYKE OKOHYaHMA o4epeau- «3mMelku». B uTore posmkHa 6yaer
NONYUYUTBLCA «3MENKa» cieaytowein Gopmbl:

_¢,_

¥ + %

4. B cBoicTBax 3atoii ¢urypbl CepBuc ¢ ouepegamm, U3meHuTe Tun ouepegu Ha
3meilika. Bbl yBuaute, 4to Temepb y o4vepeam ecTb rpaHuupl. Ha cueHe 3D
aHMMaLMK OHM ByayT OTOBpaKaTbCA B BUAE IEHTOYHbIX 6Hapbepos.
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: |
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e

5. Hob6asbTe elle oanH 06beKT PedService 1 HazosuTte ero checkInAtCounter.

@ Main i3 | @) Passenger |

pedSource securityCheck  goToGatel pedSink |
¢ o
checkInAtCounter

,x.iix !

B

6. B cBoiicTBax o6beKTa BbibepuTe cepsuc checkInServices 8 none Cepeucobl.
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1 Caoiictea 52 = = = B

£0 checkInAtCounter - PedService

Aran: checklnAtCounter OToBpasate MMA

[ WeknrouwTe

Cepencobi: =, 1|22 checkInServices ~| R

Bribupaerca ouepese: =, | Caman KopoTKaA o4Yepels =

Bpemsa zapepxcm: ”» uniform{2.2, 4.8) MWHYTEI
3ajep#Ka Ha BOCCTAHOBNEHHME | 8.8 CEKYHAEI
MpoxeanTe B cBpaTHOM HaNpaBAEHK: = [A

7. TlocKoNbKy Mbl NONaraem, Y4To B CPeAHEM NPOLLECC PETUCTPALIMM Ha Peic 3aHUMaeT
OT ABYX A0 YeTbIpex MUHYT, TO AaBaiiTe BBeAeM B Nose Bpems 3agep>kku Bbi30B
bYHKUMM paBHOMepHOro pacnpeaenerus uniform(2, 4) v Bblbepem MUHYTbI U3
pacnonoXeHHOro cnpaBa CNu1cKa.

MOCKONbKY Naccampbl MOFYT PErMcTPMPOBaTLCA Ha Peichbl pasanyHbIMKM cnocobamm,
HaM HY>KHO HanpPaBWUTb Pa3Hble rPyNMbl NAacCaXKMPOB B Pa3Hble NOANPOLLECCh.

8. YTobbl HanpaBNATb MEWEXOA0B B pas/vyHble BETBU AMarpammbl NPOLECCE, Mbl
ncnonbsyem o6bekT PedSelectOutput.

@l Main &2 la Passenger i

pedSource pedSelectOutput securityCheck  goToGatel pedSink

6—6 H—=—9
@/E checkinAtCounter

9. CoeauHute 610K checkInAtCounter c Tekyliei Avarpammoit npouecca Tak, Kak
MOKa3aHO Ha PUCYHKe.
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| @) Main £3 | @) Passenger

pedSource pedSelectOutput securityCheck  goToGatel pedSink

69 =m0
. ‘checldnAtCounter

N /
2N V7

A0

Kak Hapucosame coeduHumenu caoxHoU ¢hopmeol

Korga Bbl gobaBnsete 610KM M3 NANUTPbI Ha rpaduyecKyto guarpammy, 6ankanwne
APYr K Apyry nopTbl PacnofoXeHHbIX nobausocT 610KoB 6yayT coeamHATLCA
aBTOMAaTMYeCKU. Ecnv ke Bam NOHaZ06MUTCA HapMCoBaTb COEAMHUTENb BOlee CIOKHOM
dopmbl (HanprUmep, Kak Ha PUCYHKe BbILLE), TO 3TO MOXHO CAenaTb, HapPMCOBaB TaKoM
COeAMHUTEND BPYYHYIO. [1s 3TOro HY)KHO cAenaTb ABOWHOM WEeNYOK Mo nepBomy
coeamHAEMOMY MOTY, 3aTeM LLENKHYTb Mo AMarpamme B TOUYKax U3rnba coegmHutens,
M 3aKOHYUTb PUCOBAHMeE, CAENAB LLEUYOK N0 BTOPOMY COeauHAEMOMY NopTy. YTobbl
y4anuTb TOUKY M3rnba coeguHuUTens, caenate ABOMHOM LLLENYOK NO 3TOM TOUKeE.

10. Mbl nonaraem, 4to 30 NPOLEHTOB MaCCaX}MPOB PErncTPUPYIOTCA OHAalH, a 70
NPOLUEHTOB — Yy CTOEK perncrpaumu. Ytobbl 3agaTb Takoe AeneHue MNOTOKa
nmacca)kMpoB, 3afailTe B cBoMcTBax 6Onoka pedSelectOutput Koado.
npeagnouteHus 1 pasHoim 0.3, a Koadd. npeanoureHus 2 pasHbim 0. 7. Mpwn 3Tnx
3HayeHuAx 610k ByneT nepeHanpasnaTb 30 NPOLEHTOB NELUEXOAO0B B BEPXHIOK
BETBb AMarpammbl npouecca, a 70 - B HWXKHIOW. HyHO ByaeT Takke 3apaTb
3HavyeHne 0 B nonax Koado. npepgnourenHnsa 3, Koadd. npegnoureHna 4 u
Koad . npegnouteHus 5, 4Tobbl NpeoTBPaATUTL NEpeHanpasieHne newexonos
B TPU HWKHWUX nopTa 6/10Ka, KOTOpble He COeAMHEHbl HU C KakKUMU ApYyrumu
610KaMu.
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® pedSelectOutput - PedSelectOutput

[Aras:

pedSelectOutput

Orobpaxare MmMa [ WernoumTe

Mlcnonb3oBaTh:

Kozdd. npegnoutenma 1:
Koadp. npepnourenms 2:
Koadd. npegnoutenma 3:
Kozdd. npegnourenmna 4:

Koadup. npepnourenms 5:

a4

i@ BepoaTHOCTH
71 ¥enoewsa

) Homep ebixoaa

@.3

a.7
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11. Tenepb aaBaite Ao6asMm 3D MoAenM OBLEKTOB CAYXALIMX aBMAKOMMAHUM Y

CToeK peructpaumn. [obasbTe Ha Auarpammy uyeTbipe GuUrypbl, MUCNoNb3yA

06beKTbl U3 pasaena Jlroamn nanuntpbl 3D O6bekTbl: Cyxawmi v XXeHwmnHa 2.
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% Npoexrer | [& Nanwrpa &2 = O || @l Main 22

| 3D Obwextol oo
D |+ o
Yenosex  CayxawmMi - -

L I

Bpau Megcectpa [flabopaHTt

t o+

Moavyed... Conagart Odvuep

ﬂi
w b
et

>\ B #/>E

B

KeHwwHa KedwwHa Maasdnk

1 2

I B
Oesouka MoTouwk.. CWIALMA
|-5 YeAoEeK
!
— | F 3g3HWA
On .

¥ AETOACPOMHBIA TRPAHNOPT
Eil » XK.4 TpEHOOopT
E@ » Mopckod TpaHonopT

B Demsmssrmem srmmecme e ina

12. Caenaitte 0651aCTb CTOEK pPerucrpauum HegoCTyNHOW A8  MPOXOXKAEHUA

newexogos. [A 370ro Ao6asbTe 3nemeHT MpaMoyronbHas creHa =

u3 pasgena
Pasmerka npoctpaHcTtBa nanuTpbl MewexoaHaa 6ubnvoTteka U NomectTute ee
TaK, KaK MOKAa3aHO HAa PUCYHKe HUKe. B cBOWCTBax CTEHbl, CMEHUTE 3HaYeHue
cBoncTBa BuaumocTtb Ha HeT, 4TObbl caenatb 3Ty GUrypy HeBUAUMOMN BO Bpems
paboTbl mogenu (MHaye 3Ta cTeHa 6yaeT oOTobparKaTbCA HaA TPEXmepHOoM

aHMMmauMK B BMAE Napannenenvnesa).
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13. Jo6asbte B o06nactb cToeKk peructpauum deTbipe 3D obbekta Crolika
peructpauum 13 cekumm Asponopt nanutpbl 3D O6bekTbl. MOBepHMTE 3TM
ourypbl, Bblbpas B none Moeopot, Z: -90 rpagycosB (B ceKuMu CBOMCTB

PacnonosxeHue).
%2 Mpoekrel | [ Nanurpa E@] = 0 E Main S@]
‘ 3D OBvexral a8 security check

B [~ saponoer 2 KK E KK
i Yenosex  CAywEWMA  ASMENEN.. ’ . ’

A, ‘4 “\ .
- ¥
T A318 A319 A320
g.§ 5

A3z20 A3l A3E0
ﬂ CoBpaHH..
“ A » i,
\t( A350 Beluga BT37
e . |
By47 BTIT BT37
I

-

] - T - —
— | Beproner Warta Crofka
Ea PETHUCTPa...
B : 5 R
22
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14. 3anyctute mogenb. Bbl yBMAUTE, 4YTO Tenepb MHOTME MacCaXkMpbl BHavane
PEerncTpupytoTca Ha peic y CTOMKM PerncTpaumu, U TO/IbKO 3aTeM NpoxXoasT K
BbIXOA4Y Ha MOCaaKy.

Mbl XOTMM, YTOBbI NpeXKae, YeM OTMPABUTLCA Ha MOCAAKY, NACCaXKUPbl NPOBOAUAN
onpegeneHHoe Bpems B 30He nepeg reiMtamu. [na 3TOoro Ham HyxHo 6yaet
HapucoBaTb 06/1acTb OXKMAAHUA, B KOTOPOW Maccaxkupbl ByayT oXuAaTb Havana
NnocaZlkv Ha pelic, a 3aTem g06aBuUTb B guarpammy npouecca 6,10k (PedWait), Kotopbliit
6yaeT Mo4enMpoBaTb CaMo OXKUAAHME.

15. Hapucyiite obnactb OXuAaHUA nepes BbIXOAAMW Ha MOCAAKY C MOMOLLbIO

3/IeMeHTa pasmeTKM npoctpaHctBa MHOroyronbHblii  yzen Ca (coser -
MCNONb3YNTE PeXXMM pucoBaHMs). MocaesoBaTeIbHO LWeNKaNTe MbIWbIO B yraax
06/1acT Ha NaaHe TepMWHaNa aspomnopTa, nocnesoBaTeslbHO f06aBnAsa UX Mo
HanpaB/eHMIo 4acoBoW cTpenkn. Ecan notpebyeTcs, Bbl MOXKeTe OTPeAaKTUPOBaTb
nonyumnsLytocs GUrypy yke nocne Toro, Kak Bbl 3aKOHUYUTE ee pUcoBaHMe.
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P |
.
’
"
i gate A

gate B |:|

16. Nob6asbTe 610Kk PedWait ":“G B AMarpammy npouecca M NMOMecTUTe ero mexay
6nokamun PedService n PedGoTo.

| Main &3 | &) Passenger

pedSource pedSelectOutput securityCheck pedWait goToGatel pedSink

6 £x]
checkinAtCounter|
ety
L
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17. VameHuTe cBolicTBa 610Ka pedWait. Boibepute B none O6aactb HAPUCOBAHHBIN

HaMW paHee MHOTOYroJibHbIN y3en 1ode, a 3aTeM YKaXkute Bpems OXUAaHWA B
cBolicTBe Bpems 3agepxku: uniform (15, 45) mMuHyT.

] Ceolicrea &3 = g

|

& pedWait - PedWait

18

nas: | pedWait | OToBpakate MMA

(] Weknrtouute

MecTo oxmnaaHmna; =, (@) oBnacte
() AKrHmA
() Touka (x, y)
O6nacTe: =, 1|74 node v |t o
McnonesoeaTe atTpakTop: =
P P | Her W
CngaHne 3aKaHYNBAETCA: =, (®) Mo ncTeveHUN 3348HHOTD BPEMEHN

() Mo ewizosy dyHKkum free()

e |

" Yy .
Bpema sagepuum: ad uniform{1ls, 45) MUHYTEL W
YneHe! rpynnel yXo4AT BMECTE! = [
a4
3aepaKKa HAUMHAETCA KOrAa: =, |Mewexos ocTaHABAMBAETCA Y TOUKN w

MakcrmaneHan BMECTUMOCTE: =

CHoBa 3anycTuTe mogenb. Bol cmoxkeTte Ha6l1|0p,aTb, KaK nacca*Xunpbl Ha Kakoe-To

Bpema 3a4epXnBaroTca B obnactu OXWNAaHNA N TONIbKO 3aTeM OTNPABAAIOTCA Ha
nocagKy.
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A Airport : Simulation - AnyLogic Professional = O x

] n @ @ C‘l ® A, Buinonuaerca []

@

Bbl MoXKeTe f06aBUTb AONOAHUTE/IbHbIE CTOMKM B 3aroTOBAEHHOW A8 3TOrO YacTu Ha

nnaHe TepmMuHana (3To NOTpebyeT TaKkKe COOTBETCTBYIOWEr0 U3MEHEHUS CBOWCTB

610Kka PedSelectOutput, KoTopbIi ByAeT pa3genaTb NOTOK Mewexono0B Ha bosbluee

KOJIMYECTBO NOANOTOKOB).

? Bonpoc: Kak nmpomoAennposaTb aBTOMATbl ANA CAMOCTOATE/NbHOW perncrpauumn
naccakmpos?
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da3a 5. MogenuposaHue nocagKku Ha camoner

Maccaxkmpbl 6yayT oXKMAaTb Hayana Nocafku Ha penc B obnactu oxugaHua (obwen
ANna 0bomx BbIXOAOB Ha MocafKy). Korga HayHeTcs nocagKa, OHW [O/MKHbI 6yayT
NPoNTK Npoueaypy NPOBEPKU NMOCALOYHbIX TaIOHOB, MOC/E YEro OHWU CMOTYT MPOWTH
Ha 6opT camonera.

K cTolike NpoBEpKM NOCaA0YHbIX Ta/IOHOB U AOKYMEHTOB BeAyT ABe ouyepesmn — OfHa
AN NaccaXKMpos BuUsHec-Knacca, Apyras — AN NaccaXKMpPOB 3KOHOM-Knacca. MpoBepka
[OKYMEHTOB KaXK0ro naccaxkmnpa saHMmaeT B cpeaHem oT 1 g0 3 cekyHa,

1. OTKpoiTe Amarpammy Tuna areHTa Passenger, caenas ABOWHOM LWLENYOK Mo
anemeHTy Passenger s naHenun MpoekTbl.

Ham HY)HO KaK-TO OTAMYaTb B Halel MOAeAn NaccakMpoB 6GusHec-knacca oOT
Macca)KMpoB 3KOHOM-Knacca. [na 3toro notpebyerca XpaHWUTb AOMNOAHUTENbHYIO
MHGOPMALMIO O NAcCaXKMpe B 3a4aHHOM HamK paHee Tune newexoaa.

2. [o6asbTe Mapametp @ 13 NannTpbl AreHt ﬂ HasosuTte aTOT Napametp business
n Bbibepute Tun: boolean. IToT napameTp byaeT onpesenaTb, NETUT N SAHHbIN
naccaxkump 6usHec-knaccom. Ecnm 3HaueHWe napameTpa paBHO (rue, TO 3TO
nacca»kmp busHec-Knacca, B NPOTMBHOM C/lyyae (ecm 3HaYeHMe NnapameTpa paBHO
false), aTo naccaxkmp aIKOHOMMYECKOTO Knacca.

s Mpoexel | [ Manutpa &2 = B || @] Passenger i3
Arent an 1

D & Arent

N w KOMNOHEHTH 2reHTa @husiness
3 (* MNapamerp —

A -g; Coboithe

HH @ AwHamuyeckos cobelTHE

= | ) Nepemensas

Konnexuwa

s &

= (_j DyHKLMA

: (3 TabnmuHan dyHxuma

o ﬂ.l. SMNVPUYECKOS pacnpegeneHne
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Mbl XOTMM, YTOBbl MACCaXKMPOB, NETALLMX PA3HbIMU KNaccamu, MOMKHO BblNo Nerko
PasIMYUTbL BU3yasibHO Ha aHMMaLMK mogenu. [lnsa aToro mbl byaem Ucnosib3osaTb 4Be
pasHble 3D moaenu noaeit ana otobparKeHMs NaccaxXmnpos BUsHec-Knacca M SKOHOM-
Knacca.

3. [Oo6asbTte 3D 06bekT Cayxxawmii, 4Tobbl 3a4aTb GUrypy aHMMaLMKU naccaxkupa
busHec-knacca. Momectute 3Ty ¢uUrypy B TOYKY Hadvana koopauHat (0,0)
AmMarpammbl TUNa newexoaa Passenger.

@) Passenger i = O || Ceoficrsa 5 ™ 8 = 0
" || @ officeWorker - 3D O6nekT

ram: | officeWorker | DMCKHIO‘-IMT!:
business

OvoBpaxaeTcs Ha sepxHem arente || Bnoxwpoea

Bupumocts: %) | business

Daiin: @ 3d/officeworker.dae v

ABTOMaTHYECKM MIMEHATE PazMER ANA COOTEETCTENA MECLLITEG)" aredTa

4. N3meHuTe cBONCTBO Bugmmoctb ansa oboux 3D 06beKTOB Ha Avarpamme Tuna
newexoga Passenger. BHauyane wenkHute no durype aHumaunu Cryxawymi. Mol
XOTUM, 4TObbI 3Ta dUrypa 6bina BUAHA TONIbKO TOrAa, KOrAa 3To naccaskmp busHec-
Knacca, To ecTb, 3HayeHue ero napameTpa business pasHo true. Ona 3Toro
nepekoYnTe Nose 3afaHuA 3HaYeHUA CBOMCTBA BuammocTb B peMm 3agaHus
ONHaMUYECKOTO BbIPasKeHWA, LWEJIKHYB MO Pacrno/ioXeHHOMY C/eBa OT Mo

3Ha4YKy “ , a 3aTem BBeauUTe business B aTom none.

5. Tenepb Bblbepute Gurypy person (3To MOXKHO caenaTb M3 AepeBa B MNaHenu
MpoexTbl, dUrypa Haxoautcsa B BeTKke lMpeseHTaumsa TMna areHTa Passenger), v
aHaNoOrMYyHO BBEAMTE cledylollee AMHAMUYECKOE BblpakeHWe B  nose
Buaumoctb: / business . Tenepb 3ta ¢urypa byaeTt oTobparkaTbCsa TONbKO B TOM
C/lyyae, eCv AaHHbIA NACCaXKMpP NETUT SKOHOM-KACCOM.

Cumson | sBnsetca byneBckum (normuyeckum) onepatopom “HE” B A3bike Java.
BbipaxkeHue / business Bo3BpallaeT lrue, Korga 3HadeHwe napamertpa business
HE PABHO {rue (He UCTUHHO), TO eCTb 3TO NaccaXmp He BU3HeC-Knacca, a S3KOHOM-
Knacca.
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] Ceoiicrea 2 8 = 0
[&] person - 3D O6bexr

Wras: | person | [ WeckntounTe
OToBpasasTcs Ha BEpXHEM areHTe [ | Eﬂu%

Buammocts: =) | lbusiness

Dain: @ 3d/persocn.dae w

ABTOMATHYECKA M3MEHATE paimMep AnA COOTBETCTEMA MACLUTA ﬁ}" areHTa

Aon. macwrabupoeadue: =, [ 100% w

a4

OpwenTauus: @% O Olompise

MbI 6yaem 3a4aBaThb K/iacc NaccarkMpa B MOMEHT ero co3aaHua 6n1okom PedSource.

6. MNepeiante obpaTHO Ha auarpammy Main v nobasbTe DyHKLMIO @ W3 NanuTpbl
AreHT. HazoBsute 3Ty PyHKUMUIO setupPassenger.

%2 Mpoextel | [ Nanwrpa &2 = O || &l Main E@l

| AreHT aa |

D) & Arenr

pedSource  pedielectOutput

N w KOMMOHEHTH areHTa
— | @ Napamerp @— T T
i £ Cobutme *
E @ Nunammdeckoe cobuitue @setuppassenger
/= | () Nepemessan
T &J Kannexuma b
o= @ Tyxxuma
= E‘E TaBnuuHaa $yHrumA
o @' 3unupuueckoe pacnpesenenne ‘

7. 3apaiite cnepytouime napameTpbl GyHKUUM:
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Job6aBbTe aprymeHT, 4Tobbl C €ro MomMoLpblo nepenatb AaHHOW GyHKUUK
CCbI/IKY Ha TONIbKO YTO CO34aHHOrO NeLwexoaa.

3apaliTe gnA 3TOro aprymeHTa:

Umsa: ped

Twun: Passenger

BBeauTe cneayrowmin Kog, GyHKLMN:
ped.business = randomTrue(0.15);

JTa cTpoKa byneT npuceanBaTtb MO0 newexoaa business 3HaveHue true ¢
BEPOATHOCTbIO 15 NpoOLEHTOB:

] Ceoiictea 2 4 ~ = 0

(@ setupPassenger - ®yHKLMA

Mran: setupPassenger

Orobpaxate MMA [ MeknrouwTe
Bugumocte: @ ga

@ JefcTene (He BOZBPALLEET HNYErD)

() BozepawlaeT sHaueHE

* AprymeHtel

g Tun

ped Passenger

(=] &

* Teno dynkumm

ped.business = randomTrue(@.15);
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3pecb ped — 3To 3aAaHHbI HamKM aprymeHT OYHKUMK, newexoq Tuna Passenger.
Bbibpas Passenger B KayecTBe TUMNa apryMeHTa, Mbl MOXKEM HanpsaMyto obpalLaTbes K
napameTpy 3Toro newexoga business npocto Kak ped.business. OyHKUMA
randomTrue(0.15) Bosspawgaet ftrue B cpegHem B 15 npoueHTax cC/y4yaes, 4To
03HayaeT, YTo B cpeaHem b6M3Hec-Knaccom B Hawel mogenu byaetr neterb 15
NPOLUEHTOB MACCaXKMPOB.

8. byaem BbI3bIBaTb 3Ty GYHKUMIO B 06bekTe pedSource npwu co3gaHWM HOBOTO
newexopa. PasBepHUTe cekuuMio cBOWCTB [elicTBUA W BBeguTe KOZL B noje
napamertpa MNMpwn BbIxoge:
setupPassenger(ped);

] Ceoiictea &2 = ¥ =

() ped5ource - Ped5ource

Lienesan AnHna: =, /arrivaILine -
MpuBeiBaroT cornacHo: =, | VHTeHcueHOCTH =
HurencnenocTh: = 166 B 4ac
Konnuecteo npuBeimkid orpaHudero: = [

b NMewexog
b Tpynne: newexofoe

b Cneundruueckune

* [lefictena

Mpw Buixoae: setupPassenger(ped);

b Cneunduueckmne

» Onucanne

4 T 3

B gaHHOM cnyyae Mbl Bbi3blBaeM Hawy ¢yHKUMIO SetupPassenger pna KaKporo
CO34aHHOro newexoaa. ApryMeHT Hy)KeH Ham AnA Toro, 4tobbl nepesatb GyHKUMM
CCbINIKY Ha TeKyulero newexoaa. Toraa mbl CMOMEM BbINONHUTL B Koge GyHKLMM
HeobxoauMble AeNCTBUA C STUM MeLleXoAoM (B HaWeMm cayvyae — USMEeHUTb 3HaYeHne
ero napameTtpa).

m
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HapmcyﬁTe ABa CepBUCa C o4vepeaamMmnm y BepxHero BbiXxoga Ha NOoCagKy: oAUH ONA
naccaxxmnpos 6u3Hec-Knacca, ,u,pyroﬁ — ONA 3KOHOM-Knacca.

O6paTnTe BHMMaHMe, YTO 3TO A4Ba PA3HbIX CEPBKCA, a HE NPOCTO ABe oyepeam y O4HOM
durypsl.

9. [Oob6asbTe Ha amarpammy CepBMC € ouepeasMW, KOTOpbI ByaeT oTBeyaTtb 3a
pPerncTpaLmIo Nnaccaxxmpos bUsHec-Kknacca (3To AoKeH BbiTb TOYEYHbI CepBUC C
OLHOW TOYKOM cepBMCa M OAHOM ouyepenbto). Hasosute a1y durypy Cepeuc c
ouepeaavn businessli.

10. dobasbTe ewe oamH CepBuc c ouepeaamm (Kak NOKa3aHO Ha PUCYHKE HUKe).
HasosuTe 3T0T cepsuc economyl.

—

;

] %@
! 7 :
'%4" v @ o
! A 5
—— :
n EEEEEPRE O--ee - .0

s |

11. C nomowpto anemeHTa MpsamoyrosibHas creHa HapucyiTe 061aCTb CTONKK

NPOBEPKN JOKYMEHTOB OKOJI0 BbIXO4a Ha MOCaaKy.
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12. fobasbTe 3D purypy Croiika y reiita U3 cekumm Aaponopt nanntpbl 3D O6beKTbI.
MNosepHuTe ee (MoBopoT Z B cekuun ceolicTs Pacnonokenue: 90 rpagycoB) u
pobasbTe aBe GUrypbl CAyKAWMX 3a CTOMKY. YTobbl cTeHa He 6bina BMAHA Ha
aHMMauun BO Bpema paboTbl MoaeNn, CMeHUTe 3HayeHune ceoiicTBa BuaumocTs
3TOW CTEHbI HA HeT.

[ob6aBbTe HoBble 06beKTHI MelwexoaHon 6MbANOTEKU Mmexay obbekTamun pedWait n
goToGatel.

13. lo6aBbTe 6Ji0K PedSelectOutput @, KOTOPBbIA OyJeT NepeHaNpaB/sAThb
HaccaXXMpoB GHU3HEC-KJIacca M IMacCaXUPOB 3KOHOM-KJacca B pasHble
oyepeu.

pedWait  pedSelectOutput!  businessBoardingl goToGate]

B E

economyBoarding1

. f . , .
14. lobasbTe aBa 610Ka PedService kA, businessBoardingl w economyBoardingl.
OHM 6yayT MOLenMpoBaTb MPOLECC MNPOBEPKM MOCAA0YHbIX TaNOHOB Y
Macca)kMpos BU3HEC-Kacca U SKOHOM-K/1acca COOTBETCTBEHHO.
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15. Ytobbl 610K PedSelectOutput HanpaBsa Nacca’kMpoB BU3HeC-KAacca U IKOHOM-

Knacca B pasHble ouepesm, Bbibepute onumio Ucnonbzosathb: YcnoBus, U BBegUTe
ped.business B8 none Ycnoeme 1. I3T0 BbipaXeHWe BepHeET 3HayeHue true
(«McTMHa») pna Bcex naccarKMpoB OM3Hec-Knacca, U BCAEACTBME 3TOMO 3TU
newexoapbl NPOCaeAyOT No TOM YacTM AuarpaMmmbl NpoLecca, KOTopasa coeamHeHa
C BEPXHUM BbIXOAHbIM MOpPTOM 610Ka, M NPOWAYT Ha NPOBEPKY MOCAAO0YHbIX
TaNOHOB, BCTAB B oYepesb MPUOPUTETHOTO 06CAYKMBaHUA. [locne TOro, Kak Bbl
3a4aanTe yCNoBuMA 414 OCTaBLUMXCA BbIXOAHbIX NOPTOB 610Ka (true, false, false),
BCE OCTaBLUMECA MACCAXKMPLI (NeTALLME SKOHOM-KIAaCCOM) NPOCaeayoT BO BTOPOM
BbIXO4HOM NOPT.

] Caoiictea 2 = =0

& pedSelectOutputl - PedSelectOutput

16.

17.

18

ras: pedSelectOutputl

Orobpaxate uma || Mcknmounts

Wenonssosare: =, () BepoatnocTw
@ Ycnoeus
") Homep Bbixoaa
Ycnoewe 1: o ped.business
Ycnogwe 2: -~ true
Ycnoewe 3: - fal=ze
Yconoeme 4: " false

B cBowctBax 6noka PedService businessBoardingl, sblbepute businessl 8 none
CepBucbl. [TOCKONbKY BpeMsA NPOBEPKU AOKYMEHTOB B CpeJHEM 3aHUMAET OT ABYX
A0 NATU CEKYHA, 3a,c|,a171Te cooTBeTCTBYHOLLEE 3HAYEeHUE B Nos1e BpeMiI 3aAepiKKu.

B cBoicTBax 6noka economyBoardingl, Bbibepute economy! B none CepBucbl U
aHaNOrM4yHo M3meHuTe Bpemsa 3agepikku.

3anyctute mogenb. Bbl yBMAUTE, KaK CAyXKaluMe asponopTa MpoBepstoT
MOCaA0uHbIe TaJIOHbI MACCaXKMPOB. Maccakmpbl BCTAIOT B O4HY M3 ABYX oyepeaeit
B 3aBMCMMOCTU OT TOrO, UMEIOT I OHM NPABO HA MPUOPUTETHOE 0BCNYKMBaHME
W/N HeT.
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da3a 6. CunuTbiBaHME AaHHbIX O peicax u3 ¢aina
MS Excel

Tenepb Mbl 806aBUM B HaLWy MOAE/Nb PENCHI, CYMTAB PacnMcaHUe BbINETOB M3 TabunLbI

Excel.

ba3za 0aHHbIX AnylLogic

B Kaxaon mogenu Anylogic ecTb cBOA BCTpoeHHas 6as3a AaHHbIX, B KOTOPON MoryT

XPaHUTbCA 3HAYEHUA BXOAHbIX MApPaMeTpoB MOAENIN, a TaKXKe pe3y/ibTaTbl pa6OTbI

Mmozaenu.

v [A4] Airport

& Main

&9 Passenger

€3 Simulation: Main

&5 Kondwrypauwa zanycka: Main
[ Baza ganHeix

ba3a gaHHbIx AnyLogic no3sonsert:

KoHduryprpoBaTtb Mogeb COrnacHo 3agaHHbim B B, napameTpam.
MapameTpu30BaTb NONYAALMUM areHToB..
3a4aBaTh YACTOTY NPUBLITUA areHTOB-3aABOK B NPOLLECCHbIX MOAENSX.

MmnopTupoBaTb AaHHble U3 apyrux B wan 1abnuy Excel n xpaHntb nx B
pocTtynHon dpopme.

3anucbiBaTh N0TU (}KYpPHaNbl BbINOAHEHWA) MOAENM, B KOTOpble aobasnseTca
nHdopmaumsa 060 BCex NpomsoLeawnx cobbITUAX B AMarpammax NpoLeccos,
AMarpammax COCTOSIHUI, CTaTUCTMKA MO B3aMMOAENCTBUIO U NepeMeLLeHUI0
areHTos, U T.4,

CoxpaHATb M 3KCMOPTMPOBATL CTATUCTMKY, XPaHALLYOCA B Habopax AaHHbIX.
3KCNoOpPTUPOBATb AaHHbIE B 3/IEKTPOHHbIE Tabanupl MS Excel.

Co3pgaBsatb pe3epBHble Konuu bA.

Mbl NOKaXKem, KaK UMMNOPTUPOBATL AAHHbIE U3 BHeLlHel 6as3bl AaHHbIX BO BCTPOEHHYIO

b moaenw.
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1. B gepese MpoekTbl, WeAKHUTE NPaBOM KHOMKOW MbILM NO 3/1eMeHTy basa gaHHbIX
G 1 BblbepuTe MMnopTtupoBatb Tabnuvubl B/... U3 KOHTEKCTHOTO MEHHO.
2. Bbl yBuauTe amanorosoe okHo Mmnoptuposatb Tabauubl BJ,. Bbibepute dain

6a3bl AaHHbIX, XpPaHALLel HeobXxoAMMble ANA HALero NpoeKTa AaHHble. LLenkHuTe

no KHomnke L' | n BbibepuTe daiin Flights.x/sx (ero MOXKHO HallTK B Nanke Kamasoe
ycmaHosku Anylogic/resources/Anylogic in 3 days/Airport.

3a4aiiTe HACTPO KN COBQMHEHNA: BriGepute Tabnuuy, KoTopyHe Bl GyAETE MMNOPTUPCEATE:
7 -
Tan: Excel/Access v ma eo eHewHel B ma e B mogenn
Sheetl sheet]
Qaiin: @ Airport - Flights.xlsx v

A
Mapont: b)

MNokazaTe cnncok Tabnuy

[] OBHoenATE AaHHBIE NpW 33MYCKE MOAENN

3. B pacnosioxeHHbll B NPaBoi1 4acTu OKHa CN1CoK BbibepuTe Tabsnuy, KOTOPYHO Bbl
6yaete mmnopTupoBaTb bOyaeT pobasneHa Tabnuua Sheetl. llenkHute no
KHonKe OK, 4Tobbl MMNOPTUPOBATbL AaHHbIE U3 3TOM Tabanubl B B Bawy moaens.

4. Bbl yBuauTe, UTO B BeTKe baza gaHHbIX G B naHenu MNMpoekTbl MOABUTCA 3N1EMEHT
sheetl. Caenalite ABOMHOW LLENYOK MO 3TOMY 3/eMeHTy. Mpu 3Tom B UeHTpe
paboyero npoctpaHctBa Anylogic OTKpoeTca pepgaktop Tabauubl. 34ech Bbl
CMOXKeTe YBUAETb AaHHble, NpeaBapuUTeNbHO CYMTaHHble U3 Tabauupl Excel B aTy
TabnuUy BCTpoeHHoM 6a3bl AaHHbIX Anylogic. Tabnvua cogep>kut Tpu cTon6bua,
XpaHAWMX cneayowyo WHPOPMALMIO: MYHKT Ha3HayeHWs peica, Bpems
OTMpPaB/AEHUS U HOMEP BbIXO4A Ha NOCAAKY (reiTa).



*

Tenepb Mbl CO343a4MM HOBbIW TUN areHTa: Flight.
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% Mpoekter &2 I [ I'IannTpa| = O || &l Main I% sheetl E@I
v Airport™ departure_time gate
5 &9 Main - - -
» @ Passenger 21-12-2014 13:20:00 2
> @ Simulation: Main 2 TwinPesks | 21-12-2014 13:55:00 1
&5 Kondurypauua samycka: Main 3| NewYork 21-12-2014 15:10:00 2
w Baza ,anHb/ .
4 Dogville 21-12-2014 16:10:00 1
4 3 | LasVegas 21-12-2014 16:30:00 2
b Zabriskie Point | 21-12-2014 17:15:00 1
T San Francisco | 21-12-2014 17:45:00 2
8 Mesa Verde 21-12-2014 1&:40:00 1
9 Rirmini 21-12-2014 19:25:00 2
10 Mandarlay 21-12-2014 20:30:00 1
11 Washington 21-12-2014 21:30:00 2
12 Springfield 21-12-2014 22:20:00 1

5. [obaBbTe NycTylo NonynaumMio areHToB Tuna Flight, nepeTtawms 3NeMeHT AreHT o

13 NanuTpbl AreHT Ha anarpammy Main.

%2 Mpoexter | [3 Manwmpa 53 = 0O
| Arest @

) |ﬂ AreHT |/\/

u + KoMNoHEHTH 3

? i Napametp

———a g Cobaitre

= % Juramuueckos cobuitve

= | () Nepemensan

& @) Konnexuwn

= {7 Dyrixuma

=1 Tabawunan Gysruma

o dll. IMNUPUYECKDE pacnpegenesme

@l Main Eﬁ@‘

pedSource

G

pedSelectOutput

(3 setupPassenger

MyAgent
{ ) MyAg

6. Bbl yBMAuTE OKHO MacTepa co3faHuma areHToB. BbinoaHMTe cnegytoume waru:

a. Ha nepsoii cTpaHuue Mactepa, BbibepuTe NyHKT Monynsaums areHToB.

b. BbibepuTe NyHKT l xouy co3aaTh HOBbIW TMN areHTa. LLlenKHMUTE NO KHOMKe

Aanee.



250 Anylogic 8 3a Tpu gHA

c. 3agaiite Umsa Ttuna arewta: Flight. VIma nonynauun aBTOMATUYECKM
usmeHutca Ha flights. Boibepute onuuio Ucnonb3oBath Tabnuuy 6asbi
AaHHbIX U LLEIKHUTE MO KHoMKe Janee.

d. Ha cneayouweit ctpaHuue MacTtepa, ocTaBbTe 3afaHHble MO YMONYaHUIO
HaCTPOMKM (Mbl Byaem cunTbIBaTb AaHHble U3 Tabanupbl sheetl 6a3bl AaHHbIX
Hallein mogenu). LLlenkHute no KHonke Aanee.

e. Ha cnegytouwein cTpaHuue Mactepa Bam bygeT NpeaosKeHo co3faTtb
napameTpbl destination, departureTime v gate pna Kaxporo areHta tmna
Flight. 310 KaK pa3 To, YTo Ham Hy»Ho. LLlenKHMTe no KHonKe danee.

f. TloCKOMbKY Mbl He NAaHWpPyemM OTObpa)KaTb peicbl Ha aHUMaLuUW, Ha
CTpaHuLe BbibOpa aHMMaL MK areHTa BbibepuTe onumio Her.

g. LlenkHuTe no KHonKe NoToBo.

7. B naHenu MpoekTbl, caenaiite ABOMHOM LLENYOK MbllUbiO NO anemeHTy Flight. Ha
OTKpbIBLUEMCA AMarpamme Tuna areHTa Flight Bbl fLONKHbI byaeTe yBUAETb TpU
napametpa:

e destination. Tvn: String.
e departureTime. Tun: Date.
e gate. Tun: int.

3Tn napameTpbl 6y4yT NCNONb30BATLCA ANA XPAaHEHUA BPEMEHM BbleTa peiica, NyHKTa
Ha3HauYeHMn, a TaKKe HoMepa BbIX04a Ha NOCAAKY, UCMOIb3YEMOTO 3TUM PENCOM.

8. [obasbte Ha amarpammy Flight anemeHt Konnekums @‘3 M3 nanuTpbl AreHr.
Hasosute 3Ty Konnekuuio passengers wn cmennte Knacc konnekumm Ha
LinkedList, a Tun anemeHTOB Ha Passenger. B aToi Konnekunmn byaeT xpaHuUTbCA
CMUCOK NaccaxKMpoB, NPUobpeTILUMX BMUNeTbl Ha peic.
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] Ceoiictea &2 M -~ = 0
¥ passengers - Koanexuus

mas: passengers
OTobpaxarte MmA [ WernrounTe
EnanmocTs: (@ pa
Knacc konnekwpn: LinkedList -
Twn 3NEMEHTOES Passenger -

Konnekyuu

Konnekyua npepctaBnseT coboli CTPYKTYpY [AaHHbIX, OObeAMHAIOWYH BMmecTe
HECKO/1IbKO OAHOTMUMHbIX 3/1IEMEHTOB, M NPEAOCTaBAAIOWYI0 YA06HbIE MeXaHU3Mbl A4S
[0CTyNa K HAM, YNPaBAeHUs 3TUMM 31IeMeHTamm U cbopy arperMpoBaHHOM CTaTUCTUKU
no snemeHTam. OBbIYHO 3/1EeMEHTbI KOMNEKLMM 06pasytoT N0rMYecKyto rpynny — 1o
MOKET BbITb CMUCOK KOHTAKTOB Ye/I0BeKa, CMUCOK HEBbIMOIHEHHbIX 3aKa30B U T.A.

9. Tenepb, Koraa mbl co3ganv Tun areHTa Flight, mbl fobasmum napametp flight Ha
Auarpammy newexoga Passenger v cmeHum Tun napameTtpa Ha Flight. 3tot
napameTp 6yaeT XpaHUTb MHPOPMaLMIO O pelice naccaxKupa (C TeXHUYECKOM TOUKM
3peHMs, 3TO CCbiNIKa Ha 06beKT Flight, 3apatowmii 3ToT peitc).
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&l Main #3] Passenger 32 — O
@ business

@ﬂight

[ Caoiictea 2 4 ~= 0

@ flight - Mapamertp

ras: flight

Orobpaxare umMa [ WerntouwnTe

BugmmocTe: _a Aa%)
Flight I

Tun:

10. BepHuTtecb Ha anarpammy Main v nobasbTe napameTp, KOTopbln ByaeT 3aaaBaTth
ONUTENbHOCTL BPEMEHM MOoCaflkM B AaHHOM as3ponopTty. HasoBuTe HOBbLIN
napametp boardingTime, Bblbepute gns Hero Tun: Bpems, EaAMHMLa u3mepeHus:

MWUHYTbI M 3HaueHue Nno ymonuaHuio: 40.
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] Caoiictea 2 4 ~ = 0
* boardingTime - Mapametp
&l Main &3 Viras: boardingTime

pedSource  pedSelect GTDE-FIE}KEThHMH [ WernoumTe

@ Bugumocte: (_@ pna
Bpema -
- Tum: P
Eauuuua uamepeqna: MUHYTEI -
3HIYEHWE MO YMONYaHuH: | —, 48

(3 setupPassenger [::]boardingTime

11. BbibepuTte paHee CO3aaHHY0 GYHKUMIO setupPassenger n 3aBepwure npouecc
MHUUMaNn3auun newexonos. Tenepb GyHKLMA ncnonb3yeT meTtog random() pna
cny4vaiHoro Bblbopa pelica. BblOpaHHbIM peic coxpaHaeTcs B napameTpe
newexoga flight. Cam newexog f06aBNAETCA B KOJNEKLMIO NACCAXKUPOB AAHHOIO

peuca.

MN3meHuTe Java Kog, B none Teso pyHKLUK:
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] Ceoiicrea &3

@ setupPassenger - @yHKUMNA

nas: setupPassenger Crobpaxate uma
BugnmocTte: @) A3

@ [eiAcTene (HE BOIEPALLEET HUYEND)

() BozBpalLaeT 3HaYeHNE

P AprymeHTbi

« Teno dynkumm

ped.business = randomTrue(@.15);
Flight f;

do
{ f = flights.random(}; }

[T WerntoumTe

while (dateToTime(f.departureTime) - boardingTime < time() };

ped.flight = f;
f.passengers.add(ped);

dyHKumna dateToTime() npeobpa3oBbIBaeT 3afaHHYO ATy B MOAENbHOE BpPems C

y4yeTom HayanbHOM AaTbl SKCNEPUMEHTa U Bbl6paHHbIX eaNHUNLU MO4ENbHOIO BpeMeHMN.

dyHKUMA add() pobaBnaeT aNeMeHT B KONNEKUMIO.

Paboma c co0epxcumbiM Konnekuyuu

WMHaye Bo3BpaLLaeT false.

nosunumtio).

e clear() — Ypanaet Bce sNeMeHTbl U3 KONNEKLUMU.

HOMepPOM (HymepaLmMsa HAYMHAETCA C HyAA).

Wcnonb3yinte cneayouwme GyHKUMM 418 PaboTbl C COAEPKUMbIM KONEKLUN:
e intsize() — Bo3BpallaeT KOMYECTBO 3/IEMEHTOB B KOINEKLNN.

e boolean isEmpty() — Bo3BpalLaeT true, ecim B KOANEKLUN HET 3/1€MEHTOB,

e add(element)— NobasnseT 3a4aHHbIA 31EMEHT B KONEKUMIO (Ha mocneaHoto

e get(int index) — Bo3BpallaeT 3/1IeMeHT KO/IEKLMM C YKa3aHHbIM NMOPSALKOBbIM
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e boolean remove(element) — YpanaeT 3agaHHbI 3NEeMEHT U3 KOANEKUUK (ecn
OH B Hel nNpucyTcTBOBas). Bo3BpaluaeT true, eCiM KONEKLUMA COAEPsKana 3ToT
3/IEMEHT.

e boolean contains(element) — Bo3BpawlaeT true, eCnv KONNEKUNA COAEPHKUT

3aZlaHHbI 3/IeMEHT.

12. JobaBbTe BTOPOM BbIXOA Ha NOCaAKy (renT):
e  [lo6aBbTe ABa anemeHTa CepBuUC ¢ AMHUAMMU: business2 v economyZ.
e  [lo6aBbTe MpamMoyronbHyto cteHy, 3D MOAENM CTONKN Yy reiiTa U CRyKallmX.

° Hapucyiite LieneByro nuHuto gatelineZ2.

-

el
—
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13. lobasbTe euwe paBa 610Kka PedService (et businessBoarding2 wn

economyBoarding2. CoepuHuTe 3T BNOKU C YKa3aHHbIMM HUXKE Ha PUCYHKe
BbIXO4HbIMW NopTamu 610oKa pedSelectOutputl. Tenepb bnok pedSelectOutputl
6y,D,ET nepeHanpasnATb MacCCaXMpos B OAUH U3 4YeTblpex aJibTePHATUBHbIX
BbIXOAHbIX NOPTOB.

pedSelectOutputl businessBoardingl gotoGatel pedSink

O s
¥ m'_"@
"‘TomyBoardingl

goToGate2

[ z_, -

i

14. [obasbTe ewe oanH 610K PedGoTo %, 3107 610K 6yaeT moZennpoBaTthb TO, KaK

15.

naccaxupbl HaNpPaBAAOTCA Ha NOCaAKY KO BTOPOMy reiTy. Bolbepute gateline? s
ceonctee LieneBas nuHua 3T0ro 6n0Ka. CoeguHMTE 3TOT MNOPT C paHee
co3faHHbIMK bokamu businessBoarding2 v economyBoarding2.

B cBolictBax 6n0Ka businessBoarding2, 3apainte Cepeuchi: business2. Y bnoka
economyBoarding2, ykaxute CepBucbl: economyZ2. na oboux 3Tux 610KOB,
3apavite Bpems 3apepikku: uniform(2, 5) cexyug,.

16. Tenepb, Koraa mbl 406aBMAN BCIO IOTMKY, CBA3AHHYIO C BbIBOPOM peiica, AaBaiTe

M3MeHUM ycnoBua b6ioKa pedSelectOutputl, yTobbl NaccakmMpbl HaNPaBAAANCL K
HYXXHOMY UM FeiTy.



O] Ceoitctea 22

& pedSelectOutputl - PedSelectOutput

ras: pedSelectOutputl

Orobpaxare nmMa [ WernoumTe

Wcnonesoeate: =, () BepoaTtHocTw
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[

(3
q

Ycnoewe 1: el
¥cnoeme 2: o
Ycnoeme 3: -
Ycnoewe 4: | true

@ Ycnoews

(") Homep ebixoga

ped.flight.gate==1 && ped.business
ped.flight.gate==1 && ! ped.business

ped.flight.gate==2 && ped.business
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Tenepb gaBaiiTe nepenaem K 3aaHUIO IOTVKK BblNETaOWMX peincos. a8 3Toro mbl

BOoCnosblyemca gUHamMnyeCKknmu cobbITUAMM, C NMOMOLBKD KOTOPbIX Mbl 3adaAnM

AeﬁCTBMﬂ, cBA3aHHble C 06bABNEHUEM NnocCaaKn Ha peﬁCbI 1 BblZ1IETOM peﬁcos.

HuHamuyeckue cobbimus

JAuHamuyeckue cobbimus NO3BONAIOT N1aHNPOBATb BbINO/IHEHNE 3a4adHHbIX ,D,eVICTBVIVI

B 6yayLiem, B onpeaeseHHble MOMEHTbI BPEMEHMU.

Ucnon b3y171Te ANHaMU4YeCcKne cobbiTuA:

L Ecan B mogenn npegnonaraetcAa naaHUMpoBaHue 6onblworo Kosanyectsa

OAHOTUMHbIX cobbITni

OAHOBPEMEHHO).

(Bo3MOXKHO, paxke

3anN1aHNPOBAHHbIX

e Ecnu peiictBme cobbiTUA 3aBUCKT OT cneunduyeckoin nHbopmauum (8 aTom

C/ly4ae MOXKHO nepesatb CObbITUIO HEOH6XOAUMYIO MHDOPMALMIO C MOMOLLLBIO

napameTpoB 3TOro cobbITusA).

é TMockonbKy Anylogic 3agaer wWabAoH AMHAMUYECKOro cObbITUA B
Buge Java Knacca, TO MMeHa AUHAMMYECKUX COBbITMIA AOMKHbI
HauMHATbCA C 3arnaBHOI GYKBbI (B COOTBETCTBMM C COrNaLLEHUEM O

HaMmeHOBaHUM 06bEKTOB B Java).
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17. Oo6asbTe Ha auarpammy Main asa AuHamuueckmx cobbitms ] M3 NanuTpbl

AreHt ﬂ
s Mpoexrer | [ Manurpa &3 = 8 || & Main 33]
| Arent B ‘
i) € Arent pedSource pedSElectOutput
N - KOMMNOHEHTEI 3reHTa
% @ MNapauerp checklnAtCou
& Cobuime 9 flights [..] I-J_L
m @ AwvnHamuueckoe cobsitre 5 -
g | setupPassenger
= | (0 Mepemennas @G i .
ﬂ @ Konnexuns é BoardingEvent ﬁ DepartureEvent
o= @ Dynruma
“ | @ TaBanunan pyrkuma
o ﬂ.l. MNMpHYECKOS pacnpegeneHue

18. OuHamunueckoe cobbitne DepartureEvent nnaHupyeTt BbINeT camoneTa nytem
yOaneHua peilca w3 NonyasumMm npeacroAwmx pencos. Hactpoite 310
AVHaMMYEeCcKoe cobbITME TaK, Kak NOKa3aHo Ha PUCYHKE HUKe.
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] Ceoiictea &7 I} § —

@ DepartureEvent - luHammuueckoe cobbiTUe

rasm: | DepartureEvent | OtoBpaxate uMa

[ ] McknrounTe

Bugumocte: Ad

¥ Bectu #ypHan e Baze AaHHBIX

BecTi x#ypHan BEINCAHEHMA RACOENK

« HNencrene

| remove_flights(flight)

~ Aprymentol

lram Tun

flight Fiight

'ﬂl & B

19. Opyroe amHamunuyeckoe cobbitne, BoardingEvent, nnaHvpyeT Hauyano nocagku Ha

peiic 1 3aTem co3faeT 3K3eMNaAp AUHamuyeckoro cobbitus DepartureFvent,
KOTOpOe NAaHUpYeT BblJIeT camosieTa yepes 40 MUHYT NOC/Ie Havana NocaKy.
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] Ceoiictea 2 M 8 = 08

@ BoardingEvent - [luHaMnuecKkoe cobbiTHe

BI¥T-H | BeardingBvent | GTDEI-FIEI)KETI: WA

[] Mernrmoumre

Bugumocte: (@ aa

Y[ Bectm #ypHan e Baze JaHHBX

BecTi #ypHAN EBINCAHEHWA MOAEMN

= lleiciene

startBoarding(flight);
create DepartureEvent(boardingTime, flight);
* Aprymentol
Hran Tun
flight Flight
& &

YT106bI 3aN1aHMPOBATL HOBOE AMHAMMUYECKOe CObbITUE (HauyaTb OTCYET BpeMeHU A0 ero
NPOUCXOXKAEHMUSA), HY}KHO BbI3BaTb byHKuMIO
create_<WmgfnHammyeckoroCobbiTusi>. B Hawem cnydae wuma PyHKkumn byapet
create_DepartureEvent(). B KayecTBe aprymeHTa HyXHO nepeaatb A/JUTENbHOCTb
TaliMayTa — KO/IMYeCTBO eAMHUL, MOAENbHOTO BPEMEHMU, Yepes KOTOPoe 3TO cobbiThe
npousoiger (oTcYyeT HayHeTCA C MOMEHTa Bbl30oBa 3Tol ¢yHKumu). Mocne 3Toro,
06A3aTeNbHOro, aprymeHTa MoryT cnefoBaTb 3HAYeHUA 3afaHHbIX Y AMHAMUYECKOro
cobbITUA aprymeHTOB. B Hawem cayyae y cobbiTMA O4MH apryMeHT — CCbINIKA Ha peic
flight.

20. Y 6noka pedWait nsmeHnTe 3HaueHWe napameTpa OXkugaHue 3akaHUMBaETCA CO
3HayeHua Mo nucreueHumn 3agaHHoro Bpemenu Ha Mo BbI3oBY PpyHKuMM free().
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Tenepb nacca*kmnpbol 6yp,yT Haxo4AuTbCA B obnactu OXWAOaHWA, NOKa He yCAablwaT
06bABNEHMNE O Havane nocCagKkn Ha peVIC.

[ Caoiictea 2 & = 0
&2 pedWait - PedWait
Mragn: | pedWait
Orobpaxare nmMa [ WeknoumnTe
MecTo oxmgaHun: =, @DE-J‘IECTI::
() nurma
() Touka (x, y)
Obnacth: =, [ node v | RO
Menone3oeaTe aTTpakTop: =, | Her o
OmuaaHUe 3aKaHYMBAETCA: =, (O Mo ncTedeHnn 334aHHOTD BPEMEHN

(®) Mo ewizosy dyHKumm free)

MakcumaneHaA BMECTUMOCTE: =,

21. JobasbTe DyHKUMIO @ startBoarding, kotopaa byaeT mMoAeIMpoBaTb Hayano
nocagKku Ha peic. 3Ta GYHKUMA NPOXOAMT B UMKAE MO BCEM Maccaxknpam
YKa3aHHOro pelica M 3aBepluaeT gna HWUX NpoLeaypy OXMAAHMA NyTem Bbl30Ba
byHKUnK free() bnoka pedWait.
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[ Ceoiictea 2 M -~ = 0

@ startBoarding - ®yHKUmnA

Mran: startBoarding

CroBpaxate vmAa WcknrounTe
BugumocTe: Ad

@ ledcTEME (HE BOZBPALLAET HUYErD)

() BozepaluasT sHaueHe

* AprymeHTbl

ran Tun

flight Flight

FEEEPE

* Teno dyniummn

for (Passenger p : fTlight.passengers)
1

pedidait.free(p);
1

B Hawem cayyae Mbl MCNONb3yeM UMKA for gna Toro, 4tobbl MPOMTM MO BCEM
anemeHTaM KOJNeKUMn passengers (naccaxkupam 3agaHHoro peica flight). Bce
naccaskmpbl 4aHHOTO pelica 3aBepLiaT oxuaaHue B 61oke pedWait v nokmHyT obnactb

OXMAaHuA y remnTa.
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22. Co3paitte dyHKUMIO planBoardings, koTopas 3aniaHMpyeT NocafKy Ha BCe peichbl.
3Ta GYHKUMA UTEpPaTUBHO NPOXOAWUT B LMKE MO BCEM BbLIETAIOWMM peicam -
areHTam nonynauuu flights.

[ Ceoiictea &2 = ¥ = 0
@ planBoardings - ®yHKumMA

Flrag: planBoardings OTDﬁpaxaTbMMﬂ [ WeknioumnTe
Bugnmocte: (@) ga

@ [Jeficteve (He Bo3BpALLEET HUYErD)

_) Bozepalyaet sHaveHKE

P AprymenTel

+ Teno dyHrumm

for (Flight f : flights){

double timeBeforeBoarding =
dateToTime (f.departureTime) - boardingTime;

if (timeBeforeBoarding »= @)
create BoardingEvent(timeBeforeBoarding, f);

else |
create_DepartureEvent(dateToTime(f.departureTime), f);
startBoarding(f);

OnepaTop NPUHATUA pelleHun j/f NpoBepsaeT 3agaHHoe ycnosue. Ecam nocagka Ha
[OaHHbIN peiic elle He HayaTa, TO MPOUCXOAUT MIAHUPOBAHME AMHAMUYECKOTO
cobbitua BoardingEvent Ha onpegeneHHbli MOMEHT BpemeHu B 6yaywem. B
NPOTUBHOM C/ly4ae MPOUCXOAUT MNIaHUPOBaAHWUE BbIIETa, U Bbi3biBaeTcA QyHKLMSA
startBoarding, paspelatowas nocaaky (Npy 3TOM CCblIKa Ha peiic nepegaeTca ¢
NMOMOLLLbIO apryMeHTa GyHKLMK).

23. B ceKumu cBoWCTB fleiicTBus areHta Main, B none Mpwm 3anycke, NOMeCTUTe BbI30B
byHRUMK planBoardings().
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[ Ceoiictea 2 4 ~ = 0

€ Main - Twn arenTa

raz: Main [ MeknroumTe
+ [leWcTEWA arexTa

[Npw 3anycke:

planBoardings();

Mpw yHUYTOHEHKM:

lMopsA0doK uHuyuaauzayuu mooenu

Koa, 3a,ﬂ,aHHbIVI B none anI 3anycke areHTa BepxHero ypoBHA moae/inm, UCNOSTHAETCA
Ha 3aKNYUTENIbHOM 3Tane MHUUMaNn3auLnn moaenm nocne co3gaHna, coeguHeHna u
MHUUMann3aummn Bcex 06beKTOB mogenun. B aTo Bpema npoxoauT AONOAHUTEeNbHaA
MHUUMaNn3auma n 3anyck ,CI,eVICTBMVI dreHToB, TakKNX Kak cobbITuA.

Tenepb Ham OCTanoOCb NWWb 334aTb Y SKCMEPUMEHTA Ty XK€ HayalbHylo AaTy, 4To
ncnonbsyetca B Tabauue bA.

24, B naHenun [MpoekTbl, BblibepuTe 3KcnepumeHT Simulation. OTkpoiTe pasaen
CBOMCTB 3KCnepumeHTa MogpaenbHoe Bpems. 3agante HauanbHyl party:
21/12/2014, 12:00:00. B cnucke OctaHOBUTb, Bbibepute onuuio B 3apaHHyto
Aary, a 3aTem 3aganTte KoHeunyto parvy: 21/12/2014, 22:00:00.
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] Caoiictea 2 M & = 08

@ Simulation - MpocToii 3KcNepuMeHT

(IXT-H Simulation | [ WeknrounTe
AreHT BEpXHErD YPOEHA: Main W
MakcumaneHsii pasmep namatn: | 312 v | MB

I:l I PONYCTATE JKDAH IKCNEQGUMEHTA M 3aNY CTUTE MOJAENE

« M oAeNbLHOE BEPEMA

P e BbINONHEHMA: L) BupTtyaneHoe BpeMA (MaKCMManeHaA CKOpOCTE)

(®) PeancHoe Bpema co ckopocTero | 1 W
OcTaHoBNTE: B zagannyto gaty W
Ha4vaneHoe Bpema: EI KoHeqHoe spera: | 36000
HauaneHan gaTa: 21.12.2014 [+ | KoHedHan gaTa: 21.12.2014 E~
12:00:00 - 22:00:00 -5

25. ina Toro, ytobbl MMETb MpeAcTaBleHMEe O MOZAE/NbHOM BPEMEHU Mo XoAy
BbINOAHEHMA Mogenw, fobaBbTe Ha rpaduyeckyio Anarpammy Yacbl U3 NanuTpbl
KapTtunkn.
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) Main 5.

f —®)

1823

security check

Lk Lk Lk Lk Lk

26. 3anycTuTe moaesb. Bbl yBUAMTE, KaK MACCaXKMPbl OXKMUAAIOT 06bABNEHUA O Havase
NnocaZlkKM Ha peic, nocne Yero HanpaeAAlTCA K TelTy ANA MNPOXOXKAEHUA

npoueaypbl NpoBepPKKU NOCag04YHbIX Ta/IOHOB.

A Airport : Simulation - AnyLogic Professional - [} X

> B O K G e A- Maya  []

iy
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3aKA4yYeHue

BOT Mbl M 3aKOHYM/IM HALW CTPEMUTE/bHbIV NMPAKTUYECKUIA KYpC MO 03HAaKOMJIEHMUIO C
AnyLogic. KaK Bbl y»Ke NOHAMM, AMana3oH NPMMEHEHUA NPOAYKTa HEOTPaHWUYEH, U A MoT
6bl NPOAO/IKUTL, ONMCHIBAA CO3LaHNE HOBbLIX M HOBbIX Moenel, Hanpumep, busHec-
NpPOL,ECCoB B rocnuTane, onTMMM3aLMM AOPOMKHOTO ABUNKEHUA UM LLENOYKM NOCTaBOK
He¢Terasosol Kopnopauun. Ho, aymato, HeobxoauWmble HaBblIKM A8 Hayana
CaMoCTOATENbHOW PaboTbl C NPOAYKTOM Y Bac YXKe ecTb, U Tenepb OTBETHbIN X0, 3a
Bamu! lpaBunbHee byaeT NOCTaBUTb TOYKY M OaTb Mapy COBETOB, KaK MOMHO
NPOAOMXKUTL U3yyeHne AnylLogic, 4Tobbl yCNewHo BbINOAHUTL MOCTaBAEHHYO nepes
BaMM 3a4auy.

CnegyoWwmMm LWIAroM MOKeT CTaTb M3ydeHue YyyebHbIX nocobuit, BXOAAWMX B
CTaHAAPTHYI AOKYMeHTaumio Anylogic.

3aTem Bbl MOXKETe U3y4ynTb Habop CTaHAAPTHbLIX MPUMEPOB, NOCTaBAAEMbIX BMecTe C
NPOAYKTOM, WU MNONbITaTbCA AETaNbHO Pa3obpaTh Te U3 HUX, KOTOpPble Hanbonee 6aM3KN
No NOCTaHOBKE 33a4M BalleMy TEKYLLLEMY MPOEKTY.

Ecnn Bam noHagobutca aKkcnepTHas NoMoLLb, Bbl MOXeTe 06paTUTbCA C BOMPOCOM K
yneHam rpynnsl AnyLogic Users B coumnanbHoin cetu LinkedIn (Ha aHrnuiickom Asbike)
WAK }Ke HanucaTb NUcbMo B Cnykby MoanepKkn AnyLogic c NOMOLLbIO KHOMKM NaHenu
MHCTPYyMeHTOB O6paTuThCcs 3a NOMoLLbIO (OHa HeAOCTYNHa B Bepcuu Anylogic PLE).
CoTpyZAHMKM CyKObl NOAAEPKKM C PAafOCTbO OTBETAT HA Ntobble BalM BONPOCHI.

Ypaaum Bam B Balnx npoeKTax!
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