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AJI'OPUTMbI MOJAEJIUPOBAHUA UHAUBUY AJIBHO-
IHOTOYHOI'O ABUKEHUA JTIOJEU U UX CPABHEHUE

Komsax B.M., o.1.H.

Honronymr M.H., k.T.H.,

Jannnun A.H., aI[’IOHKT*

Yuueepcumem epasicoanckoui sawumol Yxpaunwl (2. Xapvkos, Ykpauna)

B pabome paccmampuearomca  ancopummsl UHOUBUOYATILHO-
HOMOYHO20 OBUICEHUS TII00CI U OCYULeCMEIAEMCA UX CPAGHEHUE NO UX
mpyooemKocmu.

Knwuegvie cnosa. unoueudyaibHo-nomoynoe 08U ceHue ai0oei,
JIOKAIbHAAA ORMUMUAYUA, MPYOOEMKOCHLD.

Ilocmanoeka npoéaemwvt. DPHEKTUBHOCTh dBaKyalluM JIIOACH H3
3MaHUN TPU YPE3BBIYAWHBIX CHUTYallUsSIX 3aBUCUT OT BBIOOPOB MyTEH H
CPEACTB 3BaKyalluu, CPEeId KOTOPBHIX PACCMATPUBAIOTCS OCHOBHBIC IMYyTH
JBIDKCHUS JIIOJIEH 0 KOpuJopaM M JIECTHMIIAM, a B CIydae KOTJa OHH
IIEPEKPBITBI — C TIOMOIIBID CPEICTB aBapuMHOM HBakyauuu. llpwu
MOJICTUPOBAHUN JBIKCHUS JIIOJIEM MO CETH KOPUAOPOB U JIECTHHII
UCITIOJIB3YIOTCSI, B OCHOBHOM, MOJIEIH, OLEHUBAIOIINE MOTOK IO CpeaHe-
CTaTUCTUYECKUM  JIaHHBIM, HE  aHAIM3UPYs  HWHIUBUAYaJbHbBIC
XapaKTepUCTUKU UHAUBUIOB MOTOKA, YTO Ba)KHO MPHU JIBHKCHUM JIOJEH C
OTPaHUYCHHBIMU (DPU3UYECKUMU BO3MOKHOCTSIMH B TOTOKE CMEIIAHHOTO
COCTaBa W B 3JIaHUAX CO CJIOXHOW WH(pacTpykTypoil. B cBsizu ¢ 3tum
pabora, KOTOpas TOCBAIEHA TE€OMETPHUUYECKOMY  MOJICTUPOBAHUIO
WHMBUAYAJIHO-IOTOYHOTO ABUYKEHUS JIFOAEH, SIBIIETCS aKTyaJbHOM.

Ananuz nocneonux oocmudicenuii u nyonukayuii. B padore [1]
chopMyIMpOBaHa U TTOCTPOEHA MaTeMaTHYeCcKasi MOJIeTb MHANBUAYATbHO-
MOTOYHOI'O JIBMKEHUS JIIOJIEH, KOTOpBIE AamllpOKCUMUPYIOTCS HabopoM
amnuncoB. [lokazaHo, 4To paccmaTpuBaemas 3aja4a MOXKET ObITh CBEACHa
K 3371a4€ UX IUIOTHOW YIIAKOBKHU C Pa3HOW IUIOTHOCTHIO. Pa3Has mioTHOCTh
BO3HUKAET B CBA3M C YUYETOM pa3HbIX MHUHUMAJIbHO JOMYCTHUMBIX
paccrossHuil Mexay autuncamu. CoOrofeHne MUHUMAIBHO JTOTYCTUMBIX
pPACCTOSIHUI BBI3BAHO YYE€TOM psifia OTPAHUUYCHUM, CPEIU KOTOPHIX MOMKHO
BBIICJINTh JIBMDKEHUE JIIOAEH C  PasHOM CKOpPOCTBIO, YYETOM HX
KOM(OPTHOCTH H T. 1.

Dopmynuposanue uyeneii cmamsvu. llenplo craths SBIAETCSA
pa3paboTKa aJrOPUTMOB WHJWBHIYATHHO-TIOTOYHOTO JBWXCHHS JIIOJIEH U

. Hayunslii pykoBoauTens — 1.T.H., mpod. Komsx B.M.
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CpaBHEHHUE UX IO TPYJTOEMKOCTH.

Ocnosnasa uwacme. JJisi KaXJI0ro U3 MHAWBUAOB, MOCTYIHUBIIUX B
o0nacTb JBIDKEHHWS, Ha KaXIoM Imare (C 3aJaHHBIM BpEMEHHBIM
WHTEPBAJIOM, HampuMmep, | CeK.) ompenesseTcsi OCHOBHOE HAalpaBJICHHE,
nocie d4ero (BO3MOXKHO) BHOCSTCS HEOOJbIIME WHIWBUIYyaJbHBIC
U3MCHEHHS XapaKTePUCTHUK (CKOPOCTH, HANpaBICHUS, YCKOPECHUS W T.IL.).
YTon1 mNOBOpOTa JIUIUICA OMNPEACTSAETCS MEXAY MNEPHeHIUKYIIPOM K
OOJBINION TOMYOCH W BEKTOPOM OCHOBHOTO HAIPAaBICHUS JIBYKCHHUS.
Crenyromuii mar — COCTaBJI€HUE CUCTEMbI HEPABEHCTB, 00ECIICUNBAIOIINI
KaK HE MEePECEYCHHE BCEX JIIIUIICOB, MOJICIHUPYIONIUX WHIUBHUIIOB, TaK H
UX TPUHAUICKHOCTH 00acTh aBrwkeHus [2]. LlemeBas GyHKIUSA B JaHHOM
cllyuae TMpEACTaBIAET COOOW MAaKCHMyM COBOKYIHOTO  JIBHKEHUS
(MpoiAEHHOTO BCEMH WHIUBUYYMAaMH CYMMapHOTO paccTosiHUs). Takum
o0pa3oM, TOJIy4eHHasl 3ajjaya HEJIMHEWHOTO MPOTrpaMMHUPOBAHUS MOXKET
OBITh pelieHa, HarpuMep, pu oMoy nporpammel IPOPT. [3] Tlpomecc
SBJIICTCS] UTEPAIIMOHHBIM U 3aBEPIAETCA MOCTE BbIX0Oa UHANBUIYYMOB U3
3aJlaHHOM 00JIaCTH.

IycTh Ha K-oii ntepanun B o6nactu sakyaunn Q, Haxomurcs Ny
yenosek ¢ mapamerpamu pasmemenns Uy = (X, YiirGi ), 1=1.2, ..., Ny,
rae (Xij» Yki) — KOOpIMHATHI pasMeIleHHs Hadajia JOKATBHOH CHCTEMBI
koopauHat, a 6 — yrom moBopoTa i-ro smwmnca E; ¢ pasmepamu
MOJyOCEn (in,yki), CIIy’KaIllero MOJIEBIO I-To denmoBeka. JIJisd Kakaou

TOYKH C KOOpJAUHATAMU (in,yki) OIIPENEIISIETCS. BEKTOP CKOPOCTH

Vii = (Xeix s Yiiry )-

OO0acTh TOMyCTUMBIX PEIICHUH 3a7adu, KOTOpas CTPOMTCS MCXOIs
W3 OTPaHUYCHHWA Ha YCIIOBHE HEMEPECEUCHHUS JIITUIICOB MEXIy COOOM,
yCIIOBHUE pa3MENICHHUs UX B 00JIACTU C YYETOM MUHUMAIBHO-IOMYCTUMBIX
PACCTOSIHUI, Ha YroJl OTKIIOHEHUS OT OCHOBHOT'O HAMPABIICHUS JIBHKCHHUS
(MaHEBPEHHOCTH), M0 CHOCO0Y MOCTPOCHUS MOXKET OBITh IpEACTaBlIeHA B
BUIE OObenuHEHUsny (17— HEKoTopoe OONBIIOE YHCIIO, 3aBHUCSILIEE OT

KOJIMYECTBA M BUJIa OOBEKTOB) 1M01001aCTeH BUIA:

n
Wk = UWkS (1)
s=1 '
rae W, omuceiBaeTcs CHCTEMON HEPaBEHCTB C MIIAAKUMU (DYHKIHSIMHU.
[IpeacraBnenre o0NacTH  JOMYCTHMBIX  pCIMICHUH B BHIC
o0benuHeHus: nomobsacteit (1) MO3BOJISIIOT CBECTH IOMCK JIOKAJIHLHOTO
AKCTPEMyMa 3aJIau K PEIICHHIO MTOCIIEeI0BATSILHOCTH 3a/1a4 HETMHEHHOTO
IPOTrPAaMMHUPOBAHMS TPH MTOMOIIN CASAYIOMIETo areopumma 1.
1. [ony4ynM HaYaITBHYIO TOUKY 3a1auu [3]:
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|
U = (Xers Yias Gas Xe2s Y s Gz o1 Xienge» Yieny, » Gk )1 =0
(ona mpuHaTexuT W, 1m0 cnocody mocTpoeHus).

2. TemepupyeMm MmO KOOpAWHATAM HAYadbHOW TOYKHU u' momo6uacts
Wks‘ u3 (1), comepxamnryro 5ty Touky. Ecnu nmanneie oOnactu yxke

HCCJICAOBAHbI, IPOLCCC PCHICHUA 3aKOHYCH.

3. HauwuHas JBIKEHHE U3 TOYKH U', HAXOIWUM JIOKAJIBHBIIL MaKCHUMyM
neneBoit ¢Gyukumu F(U) Ha obmacTu Wks‘. O603HayaeM MOJYyYEHHYIO

TOUYKY JIOKQJIbHOT'O 3KCTpEMyMa u',

4. Tlpuaumaem | =1 +1 u mepexomum k mary 2.

[IpennoxkeH MeToa, B OCHOBE KOTOPOTO JIEKUT MOCIEN0BATENBHO-
OJIMHOYHOE MEPEMEIICHUE JIJUIMICOB (MUHHAMH3aUMs [0 TPYIIaM
NEPEMEHHBIX), 3Tallbl KOTOPOTO MPEACTABIEHBI B BUJIE A/120pUmma 2:

1. Obnacte sBakyalnuu 3amaercs B Buje nepeBa (rpada). Pedpa -
CErMEHThl KOPUAOPOB, BEPUIMHBI — MEPEKPECTKA M TOYKH ''CKIEHKH"
cerMeHTOB. CEerMeHT MOKET UMETh MEPEMEHHYIO IUPHUHY (JIMHEWHO). [
KOKJIOM TOYKH CErMEHTa pPACCUMTHIBAETCS PACCTOSIHME JI0 BbIXOAA H
HaIlpaBJIeHUE MPEUMYIIECTBEHHOTO ABUKECHUS.

2. Ha o0Omnacth 3BaKyaly HaKJIaJbIBAETCS CETKA C JIOCTATOYHO MEIKUM
1aroM JJis ONpeaesieHus MII0OTHOCTU MOTOKA.

3. DAIUIICHI COPTUPYIOTCS MO BO3PACTAHUIO PACCTOSHUS O BBIXO/A.

4. B nopsake COpTUPOBKH, I KaKJIOTO U3 AIJLIMIICOB IO KOOPIAWHATAM
IIOJIOKEHUS LIEHTPA U YIIIy IOBOPOTA ONPEAEIISIFOTCS JOKAIbHAS INIOTHOCTb
IIOTOKA U MPEUMYIIIECTBEHHOE HANPABIICHUE JBUKECHUS.

5. Jlns BBIOpaHHOTO MPEUMYIIECTBEHHO HANpaBICHUSI JIB)KEHUS B
npenenax yria MaHeBPEHHOCTH NepeOupaercs JUCKPETHO OINpeAesieHHOE
YUCJIO HANpPaBJIEHWM W CpPEeAM HUX OTHICKMBAETCS HANpaBICHHE, IIO
KOTOPOMY 33 CEKYH]ly YJAeTCsl OCYIIECTBUTh MAaKCUMAJIBHOE NIEPEMEIICHUE
0e3 HapyleHUH TpaHHI] CErMEHTOB U 0e3 MepeceyeHuil C ApyruMH
amnuncaMi. (CKOpOCTh MepeMenieHusl 3aBUCUT OT JIOKAJIbHOW TJIOTHOCTH
MOTOKA).

6. IlonydeHHble 3HaYEHUSI CKOPOCTU M PACCTOSIHUSL KOPPEKTUPYIOTCA C
Y4E€TOM BEJIMYUHBI KOMGPOPTHOCTH (YUUTHIBAIOTCA CHJIBI “‘OTTaJIKUBAHUS’
3aJIaHUEM PACCTOSIHUS MEXKIY DITUIICAMU).

OcCyIIecTBIIEHO KOMIIBIOTEPHOE MOJEIMPOBAHUE WHIWBHIYAIBHO-
NOTOYHOIO JBW)XEHUS. B HadaJbHBIE MOMEHT BPEMEHU IPOU3BOJUTCS
Clly4ailHO€ pa3MEILEHHE 3BAKYHPYEMBIX B KOpPUIOpPE M 3a JBEPbMHU B
NPWIETAIOIMNX TOMEIICHHUSIX, BBIXOABl W3 KOTOPBIX — IIPEpbIBAaHUE
CIUTONTHOM, H300paXkarolell TpaHUIly KOPHUAOpa; NPSIMOYTOJbHUKH —
oOnacTu 3ampera Juisi JBIWKEHUsS. VHIUBUIyallbHBIE XapaKTEPUCTUKH
TeHepUPYIOTCS, UCMOJb3ys HOpMaJbHBIM 3akoH pacnpeneneHus. Lllectsb
(dbparMeHToB Mpoiiecca IBHKEHUsI MPECTaBIeHO Ha puc. 1.
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Puc.1. KOMHBIOTGpHOG MOACIUPOBAHNC MHANBUAYAJIbHO-IIOTOYHOT'O

JIBIDKEHUS TI0AeH

OKCHEPUMEHTAIBHO  OLIEHEHA  TPYAOEMKOCTb  IPEIOKEHHBIX
anroputMoB. Ha puc. 2.a mokazaHa 3aBUCHMOCTh BPEMEHH SBaKyalldd OT
KOJIMYECTBA MEPEMEIIAEMbIX 00OBEKTOB IPH PELIEHUH 110 aNropuT™My 1, a Ha
puc. 2.0 — 1o anroputrmy 2.
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Buwisoowvr. Taxum 06pa3om, Mpu MOJACIMPOBAHUY ABUKEHUS TTOTOKOB
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JIOJICH, KOJIMYECTBO KOTOpPhIX He mpeBbimaer 150, 3ddexTtuBHB 00a
anroputMa. [lpu Oonbiieli pa3MEpHOCTH 3aJaddl CleAyeT TPUMEHATH
AJITOPUTM TTOCIIEIOBATEIEHO-OJMHOYHOTO MTEPEMEICHUS (AITOPUTM 2).
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AJI'OPUTMU 'EOMETPUYHOI'O MOJAEJIIOBAHHSA
THAUBIJIY AJIBHO-TIOTOYHOI'O PYXY JIOJEM TA IX
HOPIBHAHHA

Komsik B.M., lonronym M.M., Jlaninin O.M.

B pooomi pozenadarwomeca  anzopummu  iHOUBIOYANbLHO-
nHOMOYHO020 pyxXy Jawoeil I 30IUCHIEMbCA IX NOPIGHAHHA 3 IX
mpyoomicmkocmi.

Knwuosi cnoea: WHOIGIOYAbHO-NOMOYHUN  pyX Jl00e€ll,
JIOKA/IbHA ONmMuMizayis, mpyoomiCmKiCmb.

LGORITHMS OF GEOMETRICAL MODELING OF INDIVIDUAL-
STREAM TRAFFIC OF PEOPLE AND THEIR COMPARISON

Komyak V., Dolgodush M., Danilin A.

In the paper algorithms of individual-and-flow movement of
people are considered and their comparison is made according to their
labor intensity.

Keywords: individual-and-flow movement of people, local
optimization, labor intensity.



