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ONITUMMU3ALNUA CTPYKTYPBI ITAPKA
BE3PEJBCOBbIX TPAHCIIOPTHBIX CPEACTB,
OBCHYXUBAIOIIUX I'OPOACKHUE NACCAKUPCKHUE
MAPUIPYTbI, HA OCHOBE PE3YJIBTATOB
MATEMATHYECKOI'O MOJAEJINPOBAHUA

B.U. Paccoxa, /I.A. /Iprouun, C.JI. Haoupan

B cmamvbe nposedén ananus Hayunvix pabom, HanpasieHHblX Ha No-
svlenue IhGexmusHocmu QyHKYUOHUPOBAHUSL 20POOCKUX NACCANCUD-
CKUX MPAHCNOPMHBIX CUCmeM, npusedeHsl e2o pesyrbmamul. Ommeyero
BHAYUMOCTL CIMPYKIYPHBIX NAPAMEMPO8 NOOGUNICHO20 COCTNABA, KAK
aneMeHma, onpeoensioue2co Kaiecmeo u Q@ ekmusHocms mpancnopm-
HO20 npoyecca. B nnane passumus cywecmsyowux paspabomox npeo-
JI0JHCEH KOMNIIEKC MEeMOOUK, NO360IAIOUUX NPOBECTIU MAMEMAMUYECKOe
MOOenuposane naccarcuponomoko8 Mapupymos opooCcKo20 nacca-
ACUPCKO20 MPAHCROPMA U noxazameinetl 3¢hhekmugnocmu 00Cayicuea-
HUSL OAHHBIX MAPUWPYMO8 NAPKOM, UMEIOWUM 3A0aHHbIE CIMPYKMYPHDLE
napamempul. Ha ocnosanuu pe3yismamog Mooenuposanus onpeoeietbl
obnacmu d¢hghexmusHo20 npuUMeHenUst pa3udHbIX U008 MPAHCNOPMA
u Kamezoputi MpaHcnopmuuix cpeocms. Ilonyuennvle oannvie Mo2ym
ObIMB UCNONB30BAHBL 6 KAYECTBe UCXOOHOU UHpopMayuy npu onpede-
JIeHUU ONMUMATILHBIX CIPYKMYPHBIX NAPAMEMPO8 NAPKA MPAHCHOPM-
HbIX CPEOCm8, 0OCIYHCUBAIOWUX 20POOCKUE NACCANCUPCKUE MAPULDYINbI.

Lenv — nosviwenue s¢hpexmusnocmu GyHKYUOHUPOBaHUs: 20p0O0-
CKO20 NACCANCUPCKO20 MPAHCHOPMHO20 KOMNJEKCA HA OCHO8e ONMu-
MU3AYUYU CIPYKMYPHBIX NAPAMEMPO8 NAPKA MPAHCNOPMHBIX CPEOCMS.

Memoo unu memooonozus nposedenus pabomelt. [Ipu nposedenuu
UCCIe008aHUs UCNONB308ANbL. MEOPUs MEXHUYECKOU SKCHIYamayuu
agmomoodunell; Memoobl MEXHUKO-IKOHOMULECKO20 AHAU3A, Meopus.
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OKCIIYAMAYUOHHBIX CEOUCME A8MOMOOUTIEN; Meopusi 6ePOSIMHOCIU,
MEMOObl MAMEMAMULEeCK020 aHAU3A; MEeOPUsL YIPAGLEeHUST COYUATb-
HO-MeXHUYECKUMU CUCTEMAMU.

Pesynvmamol: paspaboman KOMNIEKC 63AUMOCEA3AHHBIX MEmO-
OUK, NO36ONAIOUUX BLINOIHUMb MOOETUPOBAHUE NACCANCUPOROMO-
KO8 20POOCKUX NACCANCUPCKUX MAPUPYMOE U ONpedeiums Kiloue-
8ble nokazamenu PHeKmueHOCmu IKCNIYAMayuu pasnuiblx U008
MPancnopma u Kame2opuil mpaHcnopmusix cpedcms. Onpedenenvl
3HAuUeHUsi 20008bIX 00LEMO8 NepPeso3oK, onpedersiuue 001acmu ux
appexmusnoco npumeHeHus.

Obénacmov npumenenHus pPe3yaibmamos: HaAyUHO-UCCLe008anmelb-
CKAs U NPAKMUYECKAsL OeSIMETbHOCTb 6 00NACU OP2AHU3AYUL MPAHC-
NOPMHO20 0OCTYIHCUBAHUS HACETEHUSL 20POOCKUM HACCANCUPCKUM 0O-
WecmeeHHbIM MPAHCIOPIOM.

Knrouesvie cnosa: mpancnopm,; nepegosku, NAccaicuponomox;
appexmusHocmov,; cebecmoumMocms, Mapuipym, CmpyKmypa

s yumuposanusn. Paccoxa B.U., Jlprouun J[.A., Haoupsn C.JL.
Onmumuzayusi cmpyKkmypovl napra 06e3peibcosblx mpaHCHOPHHbLX
cpeocms, 00CIYACUBATOWUX 20POOCKUE NACCANCUPCKUE MAPULDY-
Mbl, HA OCHOBE PE3VILIMAMO8 MAMEMAMUYECKO20 MOOETUPOBAHUsL //
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OPTIMIZATION OF THE STRUCTURE
OF THE FLEET OF TRACKLESS VEHICLES SERVING
URBAN PASSENGER ROUTES BASED ON THE RESULTS
OF MATHEMATICAL MODELING

V.I. Rassokha, D.A. Dryuchin, S.L. Nadiryan

The article analyzes scientific works aimed at improving the efficiency
of urban passenger transport systems, its results are presented. The im-
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portance of the structural parameters of the rolling stock as an element
determining the quality and efficiency of the transport process is noted.
In terms of the development of existing developments, a set of methods is
proposed that allow mathematical modeling of passenger flows of urban
passenger transport routes and indicators of the efficiency of servicing
these routes by a fleet with specified structural parameters. Based on the
simulation results, the areas of effective use of various types of transport
and categories of vehicles are determined. The obtained data can be used
as initial information in determining the optimal structural parameters
of the fleet of vehicles serving urban passenger routes.

Purpose — improving the efficiency of the urban passenger trans-
port complex on the basis of optimizing the structural parameters of
the fleet of vehicles.

Methodology: during the research, the following methods were
used: theory of technical operation of cars, methods of technical and
economic analysis; theory of operational properties of cars; probabil-
ity theory; methods of mathematical analysis; theory of management
of socio-technical systems.

Results: a set of interrelated methods has been developed that allow
to simulate passenger flows of urban passenger routes and determine
key performance indicators for the operation of various modes of trans-
port and categories of vehicles. The values of annual traffic volumes
determining the areas of their effective application are determined.

Practical implications: research and practical activities in the field
of organization of public transport services by urban passenger public
transport.

Keywords: transport,; transportation, passenger traffic; efficiency;
cost, route; structure
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OCHOBHO¥ 3a/1a4eii CHCTEMBI TOPOCKOTO NACCAKUPCKOTO TPAHCIIOP-
Ta SBISIETCS YIOBJIETBOPEHUE TPAHCIIOPTHBIX MOTpeOHOCTEH Hacere-
HUSL TIPY HAJUISKAIIEM YPOBHE KauyeCTBa OKAa3bIBAEMbBIX YCIIYT.

B mocnennue necsTHIETUS] TOPOACKHAE TPAHCIIOPTHBIE CHCTEMBI
HpeTepIieNn CYIIECTBCHHbIC H3MEHEHHUS, OOYCIIOBICHHBIC CTPEMH-
TCJIbHBIM TIOBBINICHUEM YPOBHA aBTOMOGI/IHI/I?:aI_[I/H/I, NU3MCHCHHEM
KOHCTPYKIIMH, TEXHUYECKHX W OIKCIUTyaTallMOHHBIX XapaKTEPHCTHK
TPAHCIIOPTHBIX CPEACTB, 00OOCTPEHHEM JHEPIeTHYECKHX M IKOJIOTH-
YeCKUX MpoOIIeM, H3MEHEHHEM OOIIECTBEHHOTO CTPOS U MPUHIIUIIOB
IYKOHOMHUUYECKHX B3aMMOOTHOIIICHUI B 00IIIECTBE.

3a HECKOJIBKO TPOIIEANINX ISCSITUIICTHI B KHU3HU HAIIero oomie-
CTBA MPOU3OLUIN PAJMKAIbHBIC HW3MEHEHHs, 3aTPOHYBILIHE Chepbl
00LIECTBEHHO-TIOJINTHYECKOTO yCTPOICTBAa 0O0IIECTBa, MaTepHalb-
HOTO MPOM3BOJICTBA U COLUAIBLHO-IKOHOMUUYECKUX OTHOIICHHH. [Iyist
TPAHCIIOPTHO# OTPACIIM OTMEYEHA TSHACHIHS ICLCHTPAIU3AINH ITPO-
H3BOJICTBA, IIPUXO/ HAa PbIHOK TPAHCIIOPTHBIX YCIIYT GOHBHJOFO KOJIHN-
YecTBa MEJKUX MPEANpUsATHH. MCTOPUUECKH CIOKUIOCH, YTO IS
MHOTHX MYHHIHUMAIBHBIX 00pa30BaHMii 3HAYUTEIBLHO BO3POCIA OIS
YaCTHBIX [IEPEBO3YMKOB, OCYILECTBILIIOLINX TPAHCIOPTHOE OOCITYKH-
BaHUEC HACCJICHHUA, KaK B I'paHULlax HaCeJIEHHBIX ITYHKTOB, TaK U 3a UX
npenesiamMu.

B cdopmupoBaBmInXCS YCIOBHSX OT OPraHOB MYHHIMIIAIBHO-
T0 ynpaBJICHUSA, BO MHOI'OM YTpaTUBUINX aI[MI/IHI/ICTpaTI/IBHO-XOE!}Iﬁ-
CTBEHHBIC PblUard yIpaBleHUs, TPeOyeTcs peaiu3anusi THOKoil 1mo-
JUTHKA 00ECIeUMBAIONICH COOTIONCHHE KOMIIPOMHUCCHBIX YCIIOBHIA
MEK/Ty SKOHOMHUYECKUMHU MHTEPECaMH YaCTHOTO OM3HECa U COIHAIb-
HBIMH 3arpocamu 00IIecTBa.

B cBeTe BBILICH3IOKEHHOTO, ONPEICTICHHE ONTHMAIbHBIX CTPYK-
TYPHBIX ITapaMETPOB MapKa TPAHCIOPTHBIX CPEACTB, OOCITyKHBa-
IOIIUX TOPOJICKHE MAaCCAKUPCKUE MApIIPYThI, SIBISETCS OIHOW W3
KJTFOYEBBIX 33]1a4, PEIICHUE KOTOPOW BO MHOTOM OIIpeAeiIsIeT cOanaH-
CHPOBAHHBII MMOIXOJ, MO3BOJLIIOLINI y4eCcTh pa3HOILIAHOBBIC MHTE-
pechl OCHOBHBIX YYaCTHUKOB IIEPEBO30YHOTO IpoLecca.
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3a/aya ONTUMH3AIINY CTPYKTYPHBIX TTApaMETPOB IapKa TPaHCIIOPT-
HBIX CPEACTB, 00CITY>KUBAIOIIINX TOPOJICKUE TACCAKUPCKIE MapIIPYTHI,
paccMarpuBaiachk B pab0Tax MHOTHMX OTCUECTBEHHBIX U 3apyOe)KHBIX
yuéHbIX, Takux, kak E.C. Ky3nenos, I'B. Kpamapenko, O.}O. Maran-
ueBa, A.M. ®@anees, H.B. fxynuna, J[.X. Hectepenxo, A.B. Crinpuna,
I'B.Moxosgas, LLI.M. Munarymiaes u psg apyrux [1, 2, 3,4, 6,7, 8, 9,
15, 16]. OcHOBHBIC MOJIOKEHUS SKOHOMUYECKOTO aHallM3a HAIlJIU OT-
pakeHHe B HOPMATHBHBIX JJOKYMEHTaX, PETIAMEHTHPYIOIIUX JAEATeIb-
HOCTb XO3SIHCTBYIOIINX CYOBEKTOB M OPraHOB MECTHOTO CaMOyTIpaBJic-
HUS B 00J1aCTH TPAHCIIOPTHOTO OOCITYKMBaHUsI HACEICHUS TOPOJICKIM
MACCAKUPCKUM TpaHCIIOPTOM. Bo MHOTHX paboTax CTpYKTypa mapka
TPAHCTIOPTHBIX CPEICTB, OOCITYKHBAOIIIX TOPOACKHE MacCaKHPCKHUE
MapIIpyThl, PACCMOTPEHA KaK OJIMH U3 KIIFOYEBBbIX (PAKTOPOB, Ompeie-
JSIFOIIMX Ka4€CTBO TPAHCIIOPTHOTO OOCITYKHBaHUs HaceneHus. Mcxons
W3 TOTO, YTO KAYECTBO SBIISIETCS KOMIUIEKCHBIM CBOHCTBOM, OIIPEIes-
€MbIM MHO)KECTBOM I1OKA3aTelICi, MOXKHO CIICJIaTh MPEABAPUTEIIbHBIN
BBIBOJI O TOM, YTO CTPYKTypa Mapka TPAaHCIIOPTHBIX CPEICTB, SBIISCTCS
KITIOUEBBIM (haKTOPOM, OKa3bIBAIOIINM MHOTOIIAPAMETPHUUECKOE BITHS-
mue. [3, 11, 13]

KavecTBO TpaHCIOPTHOIO OOCTYXKUBAHHS HACEJICHUS SIBISICTCS
KOMITJIEKCHBIM CBOWCTBOM, OIICHUBAEMBIM CJICTYFOIIIMMH OCHOBHBIMH
rapaMeTpamu:

- PEryJasipHOCTb M TOYHOCThH PACIHUCAHHMS,;

- 4acTOTa JBUKCHUS TPAHCIIOPTHBIX CPEIICTB;

- ymoOCTBO U KOM(OPTAOEIEHOCTh TPAHCTIOPTHBIX CPEJICTB.

- 0e30MacHOCTh U HAJICKHOCTh TPAHCIIOPTA.

- BEpOSATHOCTh OOCITY’)KMBaHHUSI BCEX IMOTCHI[UAIBHBIX MaCCaXH-

POB B 4achl TMKOBBIX HATPY30K.

- JIOCTYIHOCTH JJIsl BCEX TPYII HaceleHHsI.

- DKOJIOTHYECKas U dHepreTndeckas 3(pHekTHBHOCTb.

- CTOMMOCTb MPOE3/a.

BonpmmHCTBO MapamMeTpoB, ONpeeNIIONnX KaueCTBO TPAHCIIOPT-
HOTO IPOIIECCa, SIBIISIOTCS MAKCUMHU3UPYEMbIMH U UX MaKCUMAaJIbHBIC
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3HAUEHMS, 3a4aCTYI0 OrpaHUYEHbI MOCIETHUM PACCMOTPEHHBIM ITOKa-
3areneM — «CTOMMOCTb IPOE€3/1a», KOTOPbI BO MHOI'OM 33aBHUCHUT OT
ce0ECTOMMOCTH BBIIMOTHEHHUS] TPAHCIIOPTHOM PaOOTHI.

Hcxons W3 BBILIEU3IOKEHHOIO, B KaueCTBE MHHHMMHU3HPYEMOU
LesieBol (YHKLHMH, NPHU ONPENEeICHUN ONTHMAJIBHBIX CTPYKTYpPHBIX
napamMeTpoB TapKa TPAHCIIOPTHBIX CPENICTB, 00CTYKHBAIOIIUX TOPO/I-
CKHE MaCCaKUPCKUE MapIIPyThl, LIEIecO00pa3HO HCIIOIb30BaTh Ce-
0ecTOMMOCTh IEPEBO3KH OHOTO naccaxupa. OrpaHuYeHus LeJIeBOr
(DYHKIMH OTIPEETSIOTCS KOMIUIEKCOM MWHUMAIbHO-0ITYCTUMBIX
MaKCUMHU3UPYEMBIX ITOKa3aTesiei, onpeAesionuX KaueCTBO TpaHC-
MIOPTHOTO OOCITYKMBaHUsI HACEIICHHS.

HccnenyeMpiMu CTPyKTYPHBIMU IIapaMeTpaMu Napka, B IJIaHE pe-
LIeHUs OCTABJICHHOH 3a/1a4H, SIBIISIOTCS YHCIEHHOCTD U MaCCaXHUPO-
BMECTUMOCTh TPAHCIIOPTHBIX CPEJICTB, BXOJAIIMX B €ro cocTtas. [Ipu
9TOM, YMCIEHHOCTh TPAHCIIOPTHBIX CPEACTB HETIOCPEACTBECHHO BIIUSI-
€T Ha 4acToTy (MHTEpBaj) UX JABIKCHHS. A TACCAKUPOBMECTUMOCTh
Ha MPOBO3HYIO CIIOCOOHOCTH OAHOTO TPAHCIIOPTHOTO CPENCTBA, Clie-
JIOBaTEJIbHO, Ha €r0 MIPOU3BOAUTEIILHOCTD.

OueBuAHO, YTO MACCAKUPOIIOTOKU FOPOICKHUX PETYIISIPHBIX MapIi-
pyTOoB He cranuoHapHbl. Kak mpaBHiio, KOJMYECTBO MACCAXHUPOB,
[IEPEBO3UMBIX 3a €IMHUILY BPEMEHHU, U3MEHSIETCA B 3aBUCHMOCTH OT
CE30HAa, ITHS HEAEIM, BPEMEHU CYTOK M ydacTKa MapuipyTa. B kaue-
CTBE TIpUMeEpa, Ha pUCYHKax 1, 2 1 3 mpuBeaeHB! JUarpaMMbl, UILTIO-
CTPUPYIOLIUE XapaKTep U3MEHEHMsI TaCCAKUPOIIOTOKOB Ha OJJHOM U3
TOPOJCKHX MMAaCCaKUPCKUX MapIpyToB ropoaa OpenOypra.

OueBUAHO, YTO BBICOKHH YPOBEHb BEPOSTHOCTH OOCITY>KUBAHHUS
MAacCaKUPOB JIOCTUTaeTCsl MPH HAIMYUK HEOOXOAMMOTO KOJHYECTBA
TPAHCIIOPTHBIX CPEIACTB 3aJlaHHOW MACCaKMPOBMECTHMOCTH, OOLIast
IIPOBO3HAsI CIIOCOOHOCTH KOTOPBIX 0OECIIEUNBACT IEPEBO3KY BCEX Iac-
CaKMPOB B Yachl MK Ha HanboJiee 3arpy’KeHHOM yJacTKe MapIpyTa.

Ha nayanmpHOM 3Tamne vccieoBaHMs BBIABUHYTA TMIIOTE3a O TOM,
YTO YBEJIMYCHUE MNAaCCa)KUPOBMECTUMOCTH TPAHCIIOPTHBIX CPEACTB,
Ipu 00eCTIeYeHNH 3aJaHHOM HAMIOJTHAEMOCTH CaJIOHA, TPUBOIUT K CHU-
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KEHHIO ce0eCTOMMOCTH TIEPEBO3KH OHOTO naccaxupa. Heodxonumast
HAIOJIHAEMOCTh CaJIOHA B YCJIOBHAX YBEJIHMUYEHHS MAaCCaKUPOBMECTH-
MOCTHU TPAHCHOPTHBIX CPEACTB, IIPH 33JaHHOM 00bEME EPEBO30K, MO-
JKeT OBbITh IOCTUTHYTA 32 CYET yMEHBIICHHS KOJIMUECTBA TPAHCTIOPTHBIX
CPEICTB, 00CITYKHMBAIOIINX MapIIPYT, YTO, B CBOIO OY€pe/lb, IPHBOAUT
K YBEJIMYEHHIO HHTEPBAJa UX JIBIKCHHS HA MapIIpyTe.

MaccaXmponoTok Ha yyacTkax mapupyTa Ne4s
(NnpAmoe HanpasneHne cpena c 7:00 o 8:00)

o 100 200 2300 400 s00 &s00 Ton
NaccamwponoTok, nacc/Nac

Puc. 1. Pactipenenenue naccaXMpOMOTOKOB TI0 Y9aCTKaM TOPOJICKOTO MapIipyTa
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Puc. 2. Paciipenenenue naccaxxupornoTOKOB 110 BpEMEHH CYTOK
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MecsayHaa agMHaMuKa obBLEMa NepeBO30K Ha MapLlipyTe
Ne 45 r. OpeHbypra

Puc. 3. Pacr[pe:[eneHI/Ie MacCaXKUpPOITOTOKOB IO MECAaM rojia

WntepBai qBHKEHUs TPAaHCIIOPTHBIX CPEJCTB HA MapLIPYTE SIBISETCA
OIHUM M3 MapaMeTpOB, OMPENEIIIIOINX PETYISIPHOCTh TPAHCIIOPTHOTO
o0cimyxuBaHus HaceneHus. Kak mpaBuito, JUisi MarucTpalibHbIX TOPOJI-

CKMX MapIIpyTOB, YCTaHOBJIEHO MAaKCHMAJIbHO-JOIyCTUMOE 3Hau€HHe
nHTepBasia He Oonee 15-20 muHyT B rmukoBoe Bpems u 30-40 MUHYT B

MEXITUKOBBIN MEPUO]T.

Taxum 06pa3oM, yCTaHOBIICHBI [1BA YCIIOBHSI, ONPEAEIISIOIINX CTPYK-
TypHBIE TIapaMeTpbl MapKa TPAHCIIOPTHBIX CPEICTB, OOCITY>KUBAIOILIMX

TOPOJICKHE aBTOOYCHBIE MAPIIPYTHI.
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HepBOG yCIIOBHUE — oOecrieueHne CO6J'IIO,E[6HH$I MaKCUMaJIbHO-10-
ITYCTUMOT'O MHTECpBajla IBHKCHUA. BTOpOG YCIOBHUE — rapaHTUPOBAH-
HOC YOOBJICTBOPCHUEC CIIPpOCa HAa TPAHCIIOPTHBIC YCIIYTd, B TOM YHCJIC,
B IIMKOBOC BpEM HA HauOoJsee 3arpy’>KC€HHBIX y4aCTKax MapiipyToB.

I/ICXO,Z[SI U3 TIEPBOTO YCJIOBHUA, YHUCICHHOCTb TPAHCHOPTHBIX
CpEACTB, 3aerHJIéHHI)IX 3a MapuIpyToMm, OnpeaciasacTcs 1mo Q)OpMYJIeZ

LMAP[L[ (1)
Imax VCP >
Y mapir
rae LMAPLU — JJINHA 060p0THOFO peuca, Km.;

[max — MaKCI/IMaJ'ILHO—ILOHyCTI/IMHﬁ HUHTCPBAJI IBUXXCHUA IJIA pac-
CMaTpruBacMoOro BpEMEHMU CyTOK, 4ac.,

min/ __
NABT -

Vo — CPENHSAS CKOPOCTh JIBUKEHHMS TPAHCIIOPTHBIX CPEJCTB Ha
MapIipyre, KM/4ac.

Vicxofist ¥3 BTOPOTO YCIOBHSI MUHUMAIBHO-HEOOXOMUMOE KOJTHYE-
CTBO aBTOOYCOB, 3aKPEILUIEHHBIX 3a MapiIpyToM (N7, onpenessiercs

Ha OCHOBE MAaKCUMAaJIbHON BEIIMYMHEI MacCaxupoIoToKa:
MAX

wintr _ Qwarnr * Lapap
Nar™ = Py Vitieur ’ (2)
rae Q4 — MaKCHMaJIbHBIA 4acoBOM 00bEM MEpeBO30K Ha Hanboiee
Harpy>€HHOM Y4acTKe MapIIpyTa, racc/4ac.
P, —1maccaknpoBMECTUMOCTb TPAHCIIOPTHOTO CPEICTBA, MAcC.
ITpusB 3a MakCHMMaJIbHbIM LIUKJI MHTEPBAJl BPEMEHH MPOTHKEHHO-
CTBIO OJIMIH TOJI, TIOJTy4aeM CJIETYIOIINE IUKIMYECKH TOBTOPSIOIINECS
BJIO’KEHHBIE BPEMEHHBIE TIEPUO/IbI, OIPEAEIISIONINE XapaKTep pacipe-
JieJIeHHs] NaCCa)KUPOIOTOKOB: HEJENs rofa, AeHb HEAENH, Yac CyTOK
(cMeHBI), yyacTOK MapupyTa. Mcxons U3 NpeaoKeHHOro MoAXo/a,
JUISL MOZIETTMPOBAHUSI ITACCAXKUPOIIOTOKOB TOPOJICKOTO TPAHCIIOPTHOTO
KOMILIEKCa, BBEIEH HapaMeTp — «Ko3((ULUEHT HEpaBHOMEPHOCTHU
pacnpeneneHus o0bEMa nepeBo3ok». JlaHHbIM mapamMeTp omnpeness-
eTcsl Kak OTHOIICHHE MaKCUMAaJIbHOTO 3HAYEHHS TACCaXKUPOIIOTOKA Ha
OJIHOM U3 MEPHOJO0B LIUKJIA K CPEAHEMY 3HAUECHHIO JAHHOTO Iapame-
Tpa, ONpPeJeIEHHOIO B pe3ylbTaTe aHaau3a BCEX MEPUOIOB paccMa-

TPUBACMOTO ITUKJIA.
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Koadduument HepaBHOMEpHOCTH pacnpeznesieHusi o0bEéMa mepe-
BO30K I10 HEJIEJISIM I0f1a OIIPEAEIsieTcs 0 Gpopmye:

MAX
ey = e 28, 3)

Ql‘()ﬂ
e Oy; — MaKCUMAJIbHBIA 00BEM MEepPeBO30K, 3a(UKCHPOBAHHBIH Te-
YeHHE OJHOM M3 HEJEeIb T'0Jia; Iacc;

Oron— 00BEM TEPEBO30K 3a TOJI, 1AaCC;

52,14 — KonU4YeCcTBO NEPUOIOB (HENETH) B TOIY.

AHAJIOTMYHO OMPEACSIOTCS KOA(PPHUIIMEHTb HEPABHOMEPHOCTH
pacnpeneneHusi 00béMa MEPEeBO30K MO JHSIM HEJENH U 10 YacaM pa-
Ooueli CMEHBI

dopmyna aia pacuéra kodddumrmenTa HEpPaBHOMEPHOCTH pac-
npesesieHus: 00bEMOB MIEPEBO30K 0 yyacTKaM MapiipyTa UMEeT He-
CKOJIbKO MHOH BUJI:

FoMapir _ Hém n 4)

i=1
rae 1" — MakcuMasbHOE KOJIMYECTBO MACCAKUPOB B CAJIOHE TPaHC-

IIOPTHOTO CPE/ICTBA HA OJHOM U3 MEPETOHOB MAPLIPYTa, Macc;
> I1,— cyMMa 9HCIIEHHOCTell [1ACCAaKUPOB B CAJIOHE TPAHCIIOPTHO-
ro CiI:)le):lCTBa Ha BCeX MeperoHax MapiipyTa, macc;

7 — KOJIMUYECTBO IEPETOHOB MapIpyTa, el.

Hcxonst w3 cOBOKYITHOTO TIpUMEHEeHHsI K03()(pUIMeHTOB HEpaBHO-
MEPHOCTH TaCCAKUPOTIOTOKOB, ONIPEEIICHO BRIpaXKEHHE IS pacuéra
MaKCHMaJIbHOTO YacoBOTO 00BEMa IEepeBO30K Ha HamOoliee Harpy-
JKCHHOM y4aCTKE MapIIpyTa:

HE] cvr q4AC MAPLI
MAX 7QI'OL('KH 'KH 'KH 'KH (5)
MAPLI — T 2
M A rox
HO,Z[CTaBI/IB BBIPA’XXCHUC 5B q)OpMy.]'Iy 2, MoJIy4acM BBIPAKCHHUC
JJIA pacqéTa YHUCJICHHOCTH TPAaHCIOPTHBIX CPEACTB, 3aKpCHJ'IéHHLIX 3a

MapuIpyToM, UCXO U3 TapaHTHPOBAHHOTO YIOBJIETBOPEHUS CIIpoca

Ha TPAHCIIOPTHBIC YCIIYyI'U:
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MEC HENl cyr qac MAPLI
NminII _ Qrozz 'RH 'RH 'KH 'KH 'KH 'LMAPLU 6
ABT = P yer T 5 ( )
Asm "V Mapir Tt M ﬂ rox
OLICBI/I,Z[HO, YTO MUHUMAJIBHO BO3MOXHOE€ KOJINYECCTBO aBT06YCOB,
pa6OTaIOH_II/IX Ha MapmpyTe, COOTBECTCTBYCT MAKCUMAJIbHOMY 3Ha4cC-

HUIO 3 JIBYX BEJMYUH: N o' 1 N7l

Ucxonst U3 TOTO, YTO YHMCIEHHOCTh TPAHCIOPTHBIX CPEICTB Ha
MapIIpyTe B TUKOBOE, MEKITUKOBOE ¥ MTOCICITUKOBOE BpeMsi, KaK Ipa-
BHJIO, 3HAYUTENHHO OTIIMYAETCA, IS TAaTbHEUITNX PacdyéToB BBEEHA
BEJIMYMHA CPEJHECYTOYHOH YHUCICHHOCTH TPAHCIOPTHBIX CPEICTB,
OZHOBPEMEHHO paboTraromux Ha Mapupyte. C y4éToM TaHHOH Benu-
YUHBI, TOJOBOM MPOOEr aBTOTPAHCIIOPTHBIX CPENCTB, OOCITYKHBAFO-
[IMX TOPOJICKKE aBTOOYCHBIE MapIIPYyThl, MOXKET OBITh ONPEICIEH 0
dhopmye:

Lrozz = TM . VAZ,P[U -0,85- ﬂPFOLZ . Nﬁffwa (7)
rne T, — cpeaHecyToYHas MPOJODKUTENBHOCTE pabOThl TPAHCIIOPT-
HBIX CPEJICTB Ha MaplIpyTe, Jac;

Vo — CPEIHSISI CKOPOCTh IBIDKEHHSI TPAHCIIOPTHBIX CPEICTB HA
MapupyTe, KM/4;

AP, — KOINIECTBO HEH paboTHI MapIIpyTa B TOIY, €11.;
NP — cpepHeCyTOYHAs! YMCIEHHOCTh TPAHCIIOPTHBIX CPENCTB,

OZJHOBPEMEHHO padOoTaIOIIMX Ha MapUIpyTe, eI.

UYHCNeHHOCTh TPAHCIIOPTHBIX CPEACTB OIHOBPEMEHHO, pabora-
IOIUX Ha MapmpyTe, KaKk B IMMKOBOC, TaK U B MEKIIMKOBOC BpPEM:A
OTIpeensieTcss UCXOMsl U3 00eCTeUeHusl IBYyX YCIOBHM: coOoneHme
MaKCHUMaJIbHO-/IOITyCTHMOTO WHTEPBaJIa IBMKCHUS U IOJHOE YIOB-
JIETBOPEHHE CIIpOca Ha TPAHCIOPTHBIE yCIyrd (HeoOXoaumasi mpo-
BO3HAasi CHOCOOHOCTH). McXoast U3 yClnoBUS N3MEHUYNBOCTH OCHOBHBIX
HCXOMHBIX MapaMeTpOB, OMNPENENISIONINX O0ecleueHHe AaHHBIX YC-
JIOBMIH, CyIIECTBYEeT TPpU BapHaHTa (JOPMHUPOBAHMS CPETHECYTOUHOM
YUCJICHHOCTHU TPAHCIIOPTHBIX CPCIACTB!

1) B nukoBo€ 1 MEXITMKOBOE BpeMsl YUCICHHOCTb TPAHCIIOPTHBIX
CPEICTB ONpeJeNieHa NCXOAI U3 YCIOBHUS COOMIOACHHS MaKCHMallb-
HO-I0IIYCTUMOTO MHTCPBaJia JIBUXKCHUS,
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2) B nukoBoe BpeMs YUCICHHOCTh TPAHCIIOPTHBIX CPEICTB OIpe-
JieJieHa UCXO/ISl U3 YCJIOBHS YIOBJIETBOPEHHE CIIPOCa HA TPaHCIIOPT-
HBIE YCIAYTH, B MEKITHKOBOE BPEMsI, UCXOJIS U3 YCIIOBHS COOIONEHIS
MaKCHMAJIbHO-O0MYCTUMOTO HHTEPBasa IBHIKCHUS;

3) B nukoBO€ U MEXKITUKOBOE BPEMsI YHCIICHHOCTh TPAHCIIOPTHBIX
CPEICTB ONpeesicHa UCXOM U3 YCIOBHUS COOJIONCHHS MaKCHMAallb-
HO-JOMYCTHMOTO HHTEPBAIa JBHKCHUSI.

JInst epBOro BapuaHTa, PacyéT CPEAHECYTOYHOW UYHCICHHOCTH
TPaHCIOPTHBIX CPEACTB, OAHOBPEMEHHO pabOTAIOIINX Ha MapIIpyTe,
IIPOU3BOUTCS 110 hopMyIIe:

LMAPL[I . THI/II( (TM _THI/IK)
VCP IHHK IHEHPIK
NMAPLU U mapi max max 8
ABT1 - T > ( )
M

e 7, — IPOJOIDKUTENBHOCTS TMKOBOTO TIEPHO/IA B TEUEHUH CMEHBI, U,
I — MakCHMaJbHO-JIONYCTHMBIN HHTEPBAII B IIMKOBOE BPEMS, U;
127 — MaKCUMasbHO-IOIYCTUMBIH HHTEPBAl B MEXITUKOBOE

BpeMs, Y.

st BTOporo BapuaHTa pacy€T CPEJHECYTOYHON YHUCIEHHOCTH
TPAHCHOPTHBIX CPEACTB, OJHOBPEMEHHO pabOTAIOLUINX Ha MaplIpyTe,
IIPOU3BOAUTCS 110 (hOpMyJie UMEIOIIEeH BU:

NP _ N:lzianru 'THHK + NAAZ;\ﬁw . (TM - TIII/[K) (9)

ABT?2 >
T

M
rae Nm! — qucIeHHOCTh TPAHCIIOPTHBIX CPEACTB, 00CIIEUNBAIOIINX

Y/IOBJIETBOPEHHUE CIIPOCa Ha TPAHCIIOPTHBIE YCIIYTH, B TIMKOBOE BpEMs, €11.;

NP — qECIIEHHOCTD TPAHCIIOPTHBIX CPEICTB, 00ECIICUMBAIOIINX
MaKCHMaHBHO-Z{OHYCTHMLIﬁ HMHTCPBAJI B MCKITUKOBOC BPEMsI, €.

Jis TpeThero BapWaHTa CPEIHECYTOYHAs YUCIICEHHOCTh TPaHC-
MOPTHBIX CPEJICTB MOXKET OBITh OTPE/IENICHA UCXO/IS U3 BEIUYHHBI TO-
JIOBOTO 00BEMA TIEPEBO30K 110 (hopMyJIe:

NMAPIT QI‘OE 'LMAPIU (10)
w08V Tor - Moy
Asm ’ MAPIIT M ron

TakuMm oOpa3oM, pa3paboTaHHasT MaTeMaTHIeCcKasi MOIETh IT03BO-

JIA€T ONPEACIUTh JiBa KIIFOUCBLIX IapaMeTpa, OMpPCAC/IAOINX CyM-
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MapHBbIE 3aTpaThl Ha BBIOJIHEHUE 33JaHHOTO 00bEMa TPAHCIIOPTHOM
paloThl IIpY BBHIINOJIHEHUN IEPEBO30K IACCaXKUPOB 110 MaplLIpyTam
TOPOJICKOTO Ha3€MHOTO TPAHCIIOPTHOTO KOMITJIEKCa:

— UHCJIEHHOCTb TPAHCIOPTHBIX CPEACTB, 3aKPEIIEHHBIM 3a
MapUIPyTOM PETYIISPHBIX TOPOJICKUX IEPEBO30K (MCXOs U3 yC-
JI0BHA o0ecrieyeHHs 3aJJaHHbIX ITOKa3aTellei KadyecTBa B MUKO-
BBIE NEPHUO/IBI);

— CYMMAapHBI TOJOBOH HpPOOEr TPaHCHOPTHBIX CPEICTB, 3aKpe-
IUIEHHBIX 32 MAPIIPYTOM PETYISPHBIX TOPOICKUX ITEPEBO30K (HC-
XOJISl U3 CPEITHECYTOUHON YMCIEHHOCTH TPAHCIIOPTHBIX CPEICTB
OZHOBPEMEHHO pabOTAIOIINX Ha MapIIpyTe).

CrenyrommM 3TanoM BBINOJHEHUS PAcuéTHBIX paldoT sBIsSETCS
oIpe/ieNiecHne CyMMapHbBIX TOJOBBIX 3aTpar U ce0ecTOMMOCTH Tepe-
BO3KH OJIHOTO TMacca)iupa MpH YCTAaHOBJIEHHBIX CTPYKTYPHBIX Mapa-
MeTpax napka.

B kagecTBe OCHOBBI IS BBITIOHEHHUS JAHHBIX PACYETOB IPUHSATHI
«Metoanueckue peKOMEHIAIMU 110 PAcUeTy SKOHOMHUYECKH 000CHO-
BAaHHOI CTOMMOCTH IE€PEBO3KH NAacCAXHUPOB U Oaraka B TOPOICKOM
U IIPUTOPOJHOM COOOIIEHMM aBTOMOOWJIBHBIM M I'OPOACKHUM Ha3eM-
HBIM JIEKTPUYECKHM TPAHCIIOPTOM OOIMIETO MOIb30BAHMUS), BBEICHBI
B JIeliCTBUE pacnopskeHneM MunucrtepctBa Tpancrnopra PO or 18
ampenst 2013 . Ne HA-37-p.

B cooTBeTCTBHM METONNYECKUMHU PEKOMEHIAIUSIMHE, 3aTPAThI Tie-
PEBO3YHMKOB BKJIIOYAIOT B ce€0sl IPsIMbIC M KOCBEHHBIE pacxoasl. [3, 10,
15] IlpsiMble pacxo[pl HEMOCPEACTBEHHO CBSA3aHHBI C IEPEBO30YHBIM
MIPOIIECCOM, KOCBEHHBIE PACXO/IbI HE NMEIOT MPSIMOM CBSI3U C TIEPEBO3-
KaM¥, HO OHM HEOOXOJMMBI JUIsl CO3/1aHusl YCIOBHH ero Gecrepeboii-
HOTO OCYIIECTBJICHUSI.

B cocraB npsMbIX pacxop BKIIFOUEHBI: PACXOIbl HA OIUIATY Tpyda
BOJMTENICH aBTOOYCOB M KOHJIYKTOPOB; OTYMCIICHUSI HAa COIMAJbHbIC
HY/IbI; pacXo/bl Ha TOIJIMBO JUISI aBTOOYCOB M AJICKTPOIHEPTHIO IS
TPAHCIOPTHBIX CPEACTB Ha AJIEKTPUUECKOH TAre; pacxoibl Ha cMa-
304HBIE M MPOYME IKCIUTyaTallMOHHBIE MaTepHasIbl; pacXoAbl Ha M3-



International Journal of Advanced Studies: Transport and Information Technologies, Vol. 13, No 3,2023 193

HOC ¥ BOCCTAHOBJICHHUE IIUH (JUIsI TPaMBaeB OTCYTCTBYIOT); PACXOJbI
Ha TEXHUYECKoe OOCIIy’KMBaHME M TEKYIIUH PEMOHT TPAHCIOPTHBIX
CpPE/ICTB; aMOPTH3AIIMOHHBIC OTYHCIICHHUS HA BOCCTAHOBIICHHE TPaHC-
MOPTHBIX CPEJICTB; MPOYHE PACXOABI IO OCHOBHBIM BHJAM JESTEIIb-
HOCTH.

B cocTaB KOCBEHHBIX PacXollOB BKIIIOUEHBI CIEAYIOIINE CTATHH
3aTpar: HaKJIAJAHbIE PACXOMbI; YIPAaBICHYECKHE PACXO/Abl; KOMMepUe-
CKHE Pacxofpbl.

CebecTonMOCTh MEPEBO3KH OJHOTO MACCAKUPA OTIPEEIETCS, KakK
OTHOILICHUE OOIIMX TOJOBBIX 3aTpaT MEPEBO3UYUKOB K 00BEMY mepe-
BO3OK [6].

[Ipu onpenenenny oNTUMAaIbHBIX CTPYKTYPHBIX apaMETPOB Hap-
Ka TPAHCIIOPTHBIX CPEJCTB, 00CTYKUBAIOIINX MapIIPYThl TOPOJICKOTO
HA3€MHOTO TPAHCIOPTHOTO KOMIUIEKCA, MPEACTaBIeHHas! TOCIeI0Ba-
TEJIbHOCTh PACUETHBIX IEHCTBUH BBINOJIHICTCS B OTHOLIEHUH 3a/aH-
HOTO CIIEKTpa TPAHCIOPTHBIX CPEJICTB PA3IMYHBIX KaTeropuil. Meto-
JIMKa IPUMEHMMA BCEX BHJIOB TOPOACKOTO HA3EMHOTO MACCAXKHUPCKOTO
TPAHCIOPTA, B TOM YHCJIE, JICKTPOTPAHCIIOPTHBIX CPENICTB (TPOJUICH-
Oyc U TpaMBaii).

Pesynbrarsl Mo IMpPOBAHUS TO3BOJISIOT BBISIBUTH BHIBI TPAHCTIOP-
Ta M KaTerOpuu TPAHCIIOPTHBIX CPEACTB, 0OECHEYMBAIOLINX MHHU-
MaJIbBHYI0 Ce0eCTOMMOCTD BBIIIOJIHEHUS TPAHCIIOPTHON paboThl MpH
3aJJaHHBIX 3HAYCHUSIX KIFOYEBBIX MOKa3aTesell KauecTBa TPaHCIIOPT-
HOTO 00CITY)KHBaHHS HACEIICHUSI.

brok-cxema anroputma MpakTHYECKOM pean3aliy ONMCAHHBIX
METOJIOB MPE/ICTaBICHA HA PUCYHKE 4.

[IpencraBneHHbIi Ha pUCYHKE 4 aJIrOpUTM peanu3oBaH B ¢popma-
Te AMeKTpoHHOU Tadmuibl Microsoft Excel. [laHHBI nporpaMMHBIi
IIPOLYKT IO3BOJMJI IIPOM3BECTH Pacuy€T CTPYKTYPHBIX IapaMeTpOB
napka TPaHCHOPTHBIX CPENICTB, 0OCTY)KUBAIOIINX TUIIOBOM MapIpyT
TOPOJCKHUX PETYISPHBIX MEpeBO30K ropofa ¢ Hacenenuem 500 ThIc.
yesnoBek. [lapamerpbl MapipyTa, IPUHATOIO B KAYECTBE OCHOBBI JUIS
MOJICTTUPOBAHUS MIPEACTABICHEI B Tabmie 1
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Tabruya 1.

OpraHu3alOHHO-TEeXHOJI0IHYeCcKHe apaMeTpbl MapIIpPyTa,

NPUHATOI0 B Ka4€CTBE OCHOBLI 1JI51 MOACJIMPOBAHUS

[Mapametp 3HavyeHue
Iporspk€HHOCTH 000POTHOTO peiica, KM 26
T'onoBoit 00BEM TIepEeBO30K, racc. 1200 000
CpenHsist CKOPOCTh EPEABIKEHNUS TPAHCIOPTHBIX CPEACTB, KM/
- aBTOOYC maccaxuposmecTumMocTbio 100 ver; 18
- aBTOOYC MacCa)XKUPOBMECTHMOCTBIO 45 delr; 20
- aBTOOYC ImaccaKupOBMECTUMOCTHIO 20 ved; 22
- TpOJLIEHOYC; 17,5
- TpamBaii (OJIMH BaroH) 17
MUHUMATbHO-OMYCTHMBIA WHTEPBAJ ABMKECHUS TPAHCIIOPTHBIX 15
CPEJICTB B ITMKOBOE BPEMsI, MUH
MWUHNIMAaTBHO-OMYCTHMBIA HHTEPBA ABMXXEHUS TPAHCIIOPTHBIX 30
CPEJICTB B MEKIHUKOBOE BPEMsI, MUH
CpeznHecyTo4Hast IPOIOIDKUTEIBHOCTh MUKOBOTO EPHOAA, I 4
IIpoaomKUTETLHOCTE CMEHBI, U 16
KoadduiineHT HepaBHOMEPHOCTH MO HECISIM rojaa 1,1
Koa¢dunmeHT HepaBHOMEPHOCTH T10 THSIM HEJeITH 1,2
Koadduunent HepaBHOMEPHOCTH 110 YacaM padodeli CMEHBI 1,3
KoadduumeHT HepaBHOMEPHOCTH MO y4acTKaM MapuipyTa 1,2

Tabruya 2.

Pe3ynbTaThbl MOAEJMPOBAHUS TEXHOJOTHYECKUX NMOKa3aTeei
U nokasareJieil 3 ()eKTHBHOCTH TPAHCIIOPTHOIO Npolecca

Mojielb TPaHCIIOPTHOTO CpeICTBa /
BHUJI TPAHCIIOPTA

HauMenoBanue mokazareis

JInA3- | [1A3- |lazens- | Tpon- | Tpam-
5239 | 32053 | NEXT | neiibyc | Baii

KonmaecTBO TPaHCTIOPTHBIX CPEACTB,

A 11 24 41
3aKpEIUIEHHBIX 32 MAPLIPYTOM, €]I.

11 8

CpezHee KOJIM4IeCTBO TPAHCIOPTHBIX
CPEACTB, OMTHOBPEMEHHO Pa0OTAIOLIHX 5 10 16
Ha MapuipyTe, €.

OOt ronoBoi MpoOer TPAHCIIOPTHBIX
CPEJICTB Ha MApIIPYTE, THIC. KM.

446,8 | 992,8 | 1747,3 | 434,4 | 4219

naccaxupa, pyo.

OO6111He TOI0BBIC IKCILTyaTallHOHHBIC 46 149 160 521 | 72 665 | 61 025 79
3aTparkl, ThIC. pyo. 292
CebecTonMOCTh IEPEBO3KH OJJHOTO 38.5 50.4 60.6 508 | 668
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B cootBercTBIH ¢ pazpaboTaHHON METOANUKON ITPON3BEACHO MOJIEIIH-
POBaHME TEXHOJIOINUECKUX [IOKa3aTeel U nokasaresei 3(hpeKTHBHOCTI
TPAHCIIOPTHOTO TIPOIIECca MPH PA3TUYHBIX 3HAYEHHSIX TOIOBOTO 00BEMa
NepeBo30K. Pe3ynbrarsl MOAEIMPOBAHKS IPUBEACHBI B TaOmuLe 2.

Ilo pesynbraram BBIIOIHEHHOI'O HCCIIEI0BAaHUS ONpeiesIeHbl 00I1a-
cTH 3PPEKTUBHOTO MPUMEHEHHS PAa3JUIHBIX KATETOPHHA TPaHCIIOPT-
HBIX CPEICTB B 3aJaHHBIX YCIOBHsX. PasMepHOCTh oOmactu sddek-
TUBHOT'O IPUMEHEHUSI olpezieieHa napameTpoM «O0bEM IepeBO30K».
[TomryueHHbIe pe3yabTaThl OTPaKEHBI HA PUCYHKAX 5 1 6.
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Puc. 6. O6nacti 3)GeKTUBHOTO IPUMEHEHHUS PA3JIHYHBIX KaTerOpHid
TPAHCIOPTHBIX CPEACTB Ha THIIOBOM MapLIPYTe FOPOACKOIO MaCCaXKUPCKOro
TPaHCIIOPTHOIO KOMILICKCA
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Takum oOpazom, TeopeTnueckn 00OCHOBAH, pa3paboOTaH U OIpO-
0OBaH Ha MPAKTUKE MAaTeMAaTHYECKUI MHCTPyMEHTapuil, 103BOJISIO-
LU TONMY4YUTh pe3yibTaThl, UMEIOIIMe BaXKHOE MPHUKIIATHOE 3Haye-
Hue. Pa3paborannas MareMarnueckas MOJENb MO3BOJISIET IIPOBOIUTD
Hay4YHbIE MCCJIECJOBAaHHS U BBUIBIATH 3aKOHOMEPHOCTH, BOCIIOIHSIIO-
mpe npoOelbl B 3HAHUSIX O MpoIleccax TPAHCIIOPTHOTO OOCITyKHBa-
HUS HaceJIeHUs TOPOACKHM Ha3eMHBIM MAaCCaKUPCKUM TPAHCIIOPTOM.

3akiiiouenue

HOJ’Iy‘-IeHHI)IG PE3YyJbTaThbl MO3BOJIAIOT CACIAaTh BbIBOAbLI, HJIJIIO-
CTPUPYIOIIHE PEIICHUE MOCTABICHHBIX 3371a4.

[Mo pe3ynbraraM TEOPETUYECKOTO HCCIEOBaHMs pa3paboraHa
MaTeMaTHuecKas Mojieb (OPMUPOBAHUS MTACCAKUPOIIOTOKOB TOPOJI-
CKMX TACCAKUPCKUX MapHIpyToB. JlaHHBIE O MacCa)XKMPOIOTOKAX,
XapakTepu3yeMbie psoM K03(h(GUIIMEHTOB HEPABHOMEPHOCTH, SIBIISI-
FOTCSI UICXOIHOM MH(pOpMALIUEH ISl OTIPEICICHUS CTPYKTYPHBIX Mapa-
METPOB IapKa TPAHCTIOPTHBIX CPECTB, 0OCTYKUBAFOIIUX MAPIIPYThI
FOPOJICKOTO TACCAKUPCKOTO HA3EeMHOT0 TPAHCIIOPTA.

Paspaborannasi MaTreMarnieckass MOJEIb JIOMOJTHEHA METOIUKOM
OIpeJeIeHHsT ONTUMAIBHBIX CTPYKTYPHBIX ITApaMETPOB MTapKa TPaHC-
IIOPTHBIX CPEJICTB, OOCITYKUBAIOIIUX TOPOJCKHIE PETYISIPHBIC MapIii-
pyThL. PesyipraramMu MpakTHYECKOTO MPUMEHEHHUS pa3padOTaHHBIX
METOIOB SBJISIOTCS CTPYKTYPHBIE IMapaMeTpbl IapKa TPAHCIIOPTHBIX
CPeICTB (BHI, KaTeropus, YUCICHHOCTb), O0CCICUMBAOIINE MUHH-
MaJIbHBIC 3HAUCHHS Ce0ECTOMMOCTH TPAHCIIOPTHON paboThl MpH 3a-
JIAHHBIX 3HAYCHHUSX IMOKA3aTelIel KaueCTBa TPAHCIIOPTHOTO 00CTYKH-
BaHUs HACCJIICHUA.

Ha ocHOBe pe3ynbTaTtoB MOJICTHPOBAHUS OMPECICHBI MHOTOMED-
Hble oOmacth 3(G(GEKTHBHOW DKCIUIyaTaIllid PAa3IMYHBIX BHIOB TO-
POJICKOTO MMAaCCaXUPCKOTO TPAHCIIOPTA U KATETOPHI TPAHCIIOPTHBIX
CPEICTB, MO3BOJISIONIHE CHOPMUPOBATH MAPK TPAHCIIOPTHBIX CPE/ICTB
JUIS aHAJIOTHYHBIX MapIIpyTOB TOPOJCKOTO TMAaCCAKUPCKOTO TPaHC-
MTOPTHOTO KOMILJIEKCa.
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