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MOTOAHO-KJIIMATUYHUMHU (DAKTOPAMHU, 3MIHOKO XapaKTEPUCTHK BYJIMYHO-IOPOKHBOI
MEpexXi, aBapliHUMHM CHUTyallIMH 1 3HOCOM JOpPOXKHBOro MOKpuTTa [1]. Tomy
HalOUIbII aleKBaTHUM 3aCO0OM OIHKCY 1 MPOTHO3YBAaHHS MOBEIIHKM TaKOro 00'ekTa
MIPEACTABIAETbCA MOJENIOBAaHHSA, 10 TMOJsArae B 3aMiHl peasbHOro o0'eKTa
yHOpaBIIiHHS HOT0 MOJEILIIO.

binbmiicte 3aBAaHb B MpOLEC]  YIOCKOHAJIEHHA METOJIB ONEPATHUBHOTO
YOPaBIIHHS MPale3laTHOCTI aBTOMOOUIS, SKI BHUPIINIYIOTb TEXHIYHI CIIyXOU
eKCIUTyaTalii TPaHCIOPTHUX 3aco01B, MalOTh 1H(OPMAIIiHY CKJIAJOBY OI[IHIOBAHHS
[2]. Takoro poay 3aBJaHHS IOKM B OCHOBHOMY BHPIIIYIOTHCS 3aCTaplIMMHU
MeTOJaMHU, Kl BXK€ He 3a0e3neuyroTh He0oOXiIHOi AKOCTi 1 edexTuBHOCTI [2, 3].
Ouinka yMOB eKcIulyaTallii, aHami3 IUTaHiB 1 Opo¢uIiB aBTOMOOUIBHMX JOpIT B
OUIBIIOCT] BUMAKIB BUKOHYIOThCSI BPYUHY B MAN€pOBOMY BUIJISI/II, OHOBJIEHHS KapT 1
CXeM 3IIHCHIOEThCA BKpail piaKo, JaHl Mpo CTaH OUIBIIOCTI O00'€KTIB HE
CHUCTEMAaTH30BaHI 1, BIAMOBIAHO, BAXKOAOCTYNHI. Taka cHUTyallis YCKJIagHIOE
3aBJaHHsS YMpaBIiHHA Kiacudikaiii yMOB eKCIUlyaTalli TpaHCHOPTHUX 3ac00iB B
iHdopmartiitnux ymoBax ITS.

PosrnsiHyTHii mpolec € CKJIagHuM, TOMY B JaHOMY BHIAJKy €(EKTUBHUM €
IMITaIliiiHe MOJICJIFOBAHHSI, TOJIOBHOKO IEPEBArol0 SKOro € Te, M0 Ha BiIMIHY BiJ
AQHAJIITUYHOTO MOJICTIOBAHHS 1MITalliifHE J103BOJIsiE 0araTopa3oBO BiJITBOPIOBATHU
JOCHIKYBaHy CKJIQJIHy CHUCTEMY 1 BHU3HAUaTH ii ONTUMalbHUM cTaH. Tomy
NPOMOHYETHCA PO3TIISTHYTH MOKJIMBICTh BUKOPUCTAHHS IMITALIITHOTO MOJIETIOBAHHS
B AHAIITMYHIM dYacTWHI 1H(OpPMAIIHHO-aHATITUYHOI CHUCTEMH MOHITOPHUHTY

TPaHCIIOPTY.
Y pobori [4] Oyna cTBOpeHa IMiTalrliiHa MoOJENb PyXy 1 ONTHUMI3alii
JTOPOKHBOTO pPYXy B TPAHCIIOPTHOMY BY3Ji 3 BUKOPHUCTaHHSIM

(https://www.anylogic.com), siki BpaxOBYIOTh TOPOXKHI, KJIIMaTH4HI, TPaHCIIOPTHI
YMOBH 1 KyJbTYypY BOJIIHHS, SKi BIUIMBAIOTh Ha COOIBapTICTh 1 Oe3meKy pyxy , IIO
CBIIUUTHh MPO Te€, IO IIi yMOBHU HEOOXITHO BpaxoBYyBaTH IPHU BIPOBAIHKCHHI
MojenoBaHHA [4, 5]. Alle B HUX HE BPaXxOBYBAJIHUCS OCOOJMBOCTI PyXy IPOMaJIChKOTO
TPAHCIIOPTY B TPAHCIIOPTHOMY BY3:i. Tomy 3pobiieHa cripoOa BpaxyBatu 1ieit (hakTop
B PO3TIISTHYTHX MOJIEJISIX.

Jlist  MojentoBaHHS PyXy TPaHCHOPTHUX 3ac00iB BUKOPHCTaHA MOJENb
Oe3mnedHol nucTaHIlil, 3acHOBaHa Ha Mojen ['i60ca [5].

byB po3pobnennit anroputM po3poOku 1 Bepudikarii iMiTamiiHOi Mozemi
ONTUMI3AITii TOPOKHBOTO PYXY.

Ha HactynmHOMYy eTami cTBOpEHHS iMiTaIliiiHOT Moieni Oylia CTBOpeHa JOPOKHS
Mepeka JOCIIKYBAaHOTO TPAHCIIOPTHOTO By3Jia HA OCHOBI pEaIbHOI CXEMH, a TAaKOXK
noOyToBaHa JiiarpaMa Mmporecy iMiTariiHol MO BiimoBiIHO 110 [4].

[Totim Oyma po3pobiieHa miarpamMa MpoOIECYy IMITAIIHHOT MOJET PyXy
TPAHCMOPTHUX 3aCO01B TPOMAICBKOT0 TPAHCHOPTY B AOCIIII)KYBAaHOMY BY3JIL.

B mpormeci BukoHaHHS Mozeni OynM CTBOPEHI HOBI THIIM areHTIB JIS
aBromoOins (Car), mapmpytHoro Takci (MBus), aBrobyca (Bus) 1 Tponeiidyca (TBus)
3 MmapaMeTpamu, 0 BiIOOpa)KaroTh Yac 3HAXOKEHHS KOXHOTO areHTra B CUCTEMI
BiAMOBiAHO t bs ¢, t bs mb, t bs b, t tb, a Takox BIAMOBIAHI iM MOMYJISIIi areHTIB
(cars, mBuses, Buses, tBuses), siki Oynu gomani B 6yoku tuny carSource. s 300py
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JaHUX MPO Yac MPOXO/JKEHHA areHTaMu TPaHCHOPTHOTO By3ja OyB CTBOpPEHUU
eneMeHT travel time, sikuif OOYUCITIOE PI3HUIIO MIXK TOTOYHUM YacoMm time () 1 yacoMm
MOSIBU areHTiB B CUCTEMI.

TpuBanmicts ¢a3 cpimiodopiB Oyna 3agaHa napamerpamMu pl b p2 31
3HAYEHHSMH 32 3aMOBUYYBaHHAM 37 1 25 BIANOBIIHO.

st BimoOpaskeHHsT CBITIO(OPHOTO PETYJIOBaHHS B cUCTeMy Oynu goaadi 4
onoku tumy Traffic Light. ¥V CpoiicTBax nux 0y0kiB Oysid 3aaHl pexxuMu poOOTH
CBITIO(OpHUX OO'€KTIB JUIsl 3alaHUX CTOM-JIHIA. Bioku Oynu po3auieHi mo rpymnax
HampsMKIB pyxy (pucyHok 4.11). Pexumu poOoTu cBITIOQOpHUX O0O'€KTIB Oynu
BUpaXXEH1 B 3arajbHOMY BUIJISIAI Yepe3 MapaMeTpu TPUBAJIOCTI (a3 CBITIOPOPHUX
00'ekTiB pl 1 p2 3 ypaxyBaHHSIM MEPEXIAHUX PEXKUMIB JJISI MOMIIMBOCTI MOAATBIIOL
ONTHUMI3alli TOPOKHBOTO PyXY B PO3IJIIHYTOMY BY3JIL.

JInist 31iiCHeHHST oNTUMI3alli JTOPOKHBOTO PyXy B TPaHCHOPTHOMY BY3ii OYB
CTBOpEHUI eKkcrnepuMeHT «OnTumizaiisy». 3aBJaHHS ONTHUMI3alli 3BoAaWiIacs 0
MiHIMI3alli HUIb0BOI PyHKIIT travel time (pl, p2), ToOTO:

travel _time( pl, p2) ZZAt

- i[t—bs—cj (pl'pz)'tolj]'i‘zz:[t_bS_mbj (pl,pZ)-tozj}+
| " (1)

ks K,
+Z[t_bs_bj (pL, p2) -togj]+2[t_bs_tbj (pL p2)-to,; | — min

7ie 1 — mapamerp, 1o XapakTepu3ye TUIT areHTa IMITaIliiHOT MOJei,

] — mapaMeTp, IO XapaKTepU3ye HOMEp areHTa i-i B MOMyJIsLii areHTiB
MOJIEI;

Ki — KiJIbKICTh areHTIB i-i B MOMYJIAIT areHTiB.

Po3pobieHo mojen 3aTpuMOK TPOMAaJICBKOTO TPAaHCIOPTY Ha 3yIMUHKaX 3a
JIOTIOMOTOI0 TPUKYTHOT'O PO3MOJILTY, a BIJMOBIIHI TIMOTE3W OYyJW IMiJATBEPKCHI 3a
kputepiem Ilipcona (y2).

B pesynpraTi onTtuMmizaiii cepemHiIM dYac MpOi3Ay Uepe3 PO3TISHYTUH
TpPaHCIOPTHUI By301 Oyno 3meHmeno Ha 10,8%, a KUIBKICTh MallluH, MO
3HaXOAAThCS B 3aTOpax, Ha 11,5%.

CtBOpeHi iMiTaiiifHI MOJAENI € HEBIJEMHOK YacTHHOK iH(OpMaIliiiHo-
aHAJITHIHOT CHCTEMH MOHITOPUHTY TPAHCIIOPTY.
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JIATHOCTYBAHHA ABTOMOBUIA 3A IHIUMKATOPHOIO
BUTPATOIO ITAJIUBA

Po3BUTOK aBTOMOOUIBHOI TEXHIKM B HAaNpsSMKYy BHUITYCKY aBTOMOOLIIB,
MIJABHMIEHHS 1X SKOCTI, HAIIMHOCTI 1 JOBIOBIYHOCTI OJHOYACHO BHMAarae 1
3aCTOCYBaHHSI HOBHX METO/IIB 1 ITOPUTMIB J11arHOCTYBaHHS.

B mnporeci po6otu aBromoOuis 3 100% eneprii manuBa npubauzHo 33%
BUTpAYaeThca Ha BUITYCK 1 35% — Ha oxonomxkeHHs. 3 32% pemtu naiauBa OJM3bKO
10% BuTpaya€eThCS Ha HACOCHI 1 MEXaHIUHI BTPATH B ABUTYHI, CTUIBKH X Ha BTPaTH B
TpaHcMicii. YacTuHa eHeprii majimBa BTPAv4aeThCsl B KoJjiecax 1 MiJBICKH aBTOMOOLIIS.
3araneanii KKJ[ aBromoOins (I'A3 3110) mpu cepemgHix yMoBax eKcIuTyaTarlii
nopisaioe npubmu3Ho 0.062...0.065. [1]

3MiHAa TEXHIYHOTO CTaHy BY3JIB 1 CHCTEM aBTOMOOWUIA MPHU3BOAUTHL JIO
IiBUIICHUX BTpPAT C€HEPrii, 10 B MiJICYMKYy 30UIbIIye BUTpATy IMajiBa 1 3HUKYE
MOTY)KHICTh aBTOMOOUIA. SIKIIIO MPOBOJAUTH KOHTPOJb BTPATH €HEPrii B KOXKHOMY
arperati aBTOMOOUIS, TO O BUTPATI NajJWBa MOYKHA J1arHOCTYBaTH HE TUIBKH
3arajlbHUM CTaH aBTOMOO1IS, aje 1 JIOKaJI3yBaTH HECIPABHICTH 10 arperaTaMm.

OCHOBHI TIPUHIIMAIK OIIIHKH TAJUBHOI €KOHOMIYHOCTI 1 HOPMYBaHHsI BUTpAT
nmajguBa 3akiajicHi B pobOoti [1], me 3 mo3uiii CHCTEMOTEXHIKH 1 €HEpreTHYHOIO
MiIX0My PO3MVISIHYTI KOHCTPYKTHMBHI 1 €KCIUTyaTalliiHiI MapameTpu e(QeKTUBHOCTI
poOOTH TPaHCIIOPTHUX 3aCO0IB

B po6orti [2] HaBeneHO METONMKY OILIHKKA TEXHIYHOTO CTaHy aBTOMOOUIS 3i
sminu KKJ]I aBromo6insa B nimomy i KKJI ckmagoBux arperariB (ABUTYHA, TpaHCMICIT,
migBicku 1 kouic). HaBeneno 3anexxnocti po3paxynky KKJI aBromo0bins i arperatis
Ha J0p031 1 TP CTEHIOBUX BUMIPOOYBaHHAX Ha OIroBux OGapabaHax.

B po6Goti [3] HaBeneHa MeTOAMKA PO3PAXyHKY BUTpATH MaJIMBa, 3aCHOBaHA Ha
BU3HAYCHHI 4-X KOEQIIi€HTIB KOPUCHOI 1ii: iHmukatopHoro 1 mexaHigHoro KKJ|
neuryna, KK]I TpancMicii 1 kosicHOro MexaHi3My (KoJeca 1 miIBiCKH).

B poboti [4] mpomoHYyeThCs BUKOPUCTOBYBATH HOBHM METOJ] PO3PAXyHKY
BUTpPATU MaJIMBa B MPOLIEC] JA1arHOCTYBaHHS Ha CTEHJ1 3 OiroBumu OapabaHamu, a B
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