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ABTOpbBI NpegaraloT Mepbl 1o
onTUMU3aLnmu ropoaCcKoNi MapLLPyTHON
ceTy NaccaXXupckoro TpaHCcnopTa.

B cooTBeTcTBMM C 3aga4YamMu
onTuMun3aynn paspaboTaHsbl
nporpamma n metTogmka obcsiegoBaHns
naccaxumpororokos, 6osiee
paunoHanbHas cxeMa MapLUpPyTHOM
ceTu, TPaHCMNOPTHasA MakpoMoAaesib
ropoaa, npenycMoTpPeHO BHeapeHne

B cepe naccakupckmx nepeBo3oK
HaBUraLunoHHOW CUCTEMbl MOHUTOPUHIa
IJTIOHACC vnn ITTIOHACC/GPS,
cucTeMbl MOHUTOPUHIra 6e30nacHoOCTU
v ynpassieHUsi No4BUMXHbIMU
ob6bekTamu.
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KaXJI0M aBTOTPAHCIIOPTHOM Mpe.-
MPUSATUU TOPOJIA OCHOBHOM 3aiavyent
OpraHu3aluy U MIaHUPOBAHMUS MPO-

M3BOJICTBA HEM3MEHHO CTAaHOBUTCS pallo-

HaJIbLHOE COYETaHWEe M MCIOJb30BaHUE BCEX

pPECyYpCOB ISl BBITIOJHEHUST MAaKCUMaIbHOM

TPaHCHOPTHOM pabOThI U YAYUYILIEHUS KAYECT-

Ba 00CTy>XMBaHWS HACEJEHMS MACCAKUPCKU-

MU TepeBo3kaMmu. [Ipu 3TOM ecTecTBEHHO

B YCJIOBUSIX TaKOro ropoja, kak Kacumos,

BCTAET M BOMPOC 00 ONTUMU3ALIUU FOPOACKOM

MapuIpyTHOM CETU, HAUMHAETCS TTOUCK Opra-

HU3aLMOHHBIX PEILIEHUIA U CITOCOOOB UX BO-

TJIOLLIEHUSI.

ITepBbIM 3TAanom, Kak CBUIETEIbCTBYET
OMBIT, SIBJSETCS MPOBeAeHUE 00CIeI0BaHUS
MaccakMpornoTOKOB HA ABTOMOOUILHOM TpaHC-
MopTe OOLIETO MOJIb30BAHMS: U3YUEHUE CYLIE-
CTBYIOIIETO MAacCaKMpPONOTOKa Ha MapIupyTax
MO HaIpaBJEHUIO IBUXEHUST aBTOOYCOB, IO
BPEMEHM CYTOK, B pa3JIMUHbIC THU HEIEU;
onpejeeHue rnokaszaresieid HarmoJHIEMOCTH
MacCCaXXUPCKUX CAIOHOB aBTOOYCOB MO HAIpaB-
JIEHUIO IBUXKEHUS, IO BpEMEHM CYTOK, B pa3-
JIMIHBIC THU Helesn. 3aTeM ciieayeT o00paboTKa
PpE3yJTaToOB 00CIeI0BAHMS MTACCAXKUPOITOTOKA
Ha Mapuipyre, pa3paboTka MEepOIpUsITUI IO
ONTUMMU3ALIMKA MapIIPYTHOM ceTu [1].
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[Ipu IaHUpOBaHMM U TTOJTYYCHUM KOHEU-
HOTO pe3yibraTa HY>KHO JTOOMBAThCS, YTOOBI
BCE MapIIPyThl 1 OCTAHOBOYHBIC ITYHKTHI OT-
Beyar TpeOOBaHMUSIM KaK O€30I1acHOCTH J10-
POXXHOTO IBYDKCHUSI, TaK U PEHTA0CTIHBHOCTH
¥ DKOHOMMYECKO 3 deKTUBHOCTH. [TocKoIh-
Ky paccMaTpuBaeMasi 3a1a4a sIBIsIeTCS MHOTO-
KPUTEPHUAIIEHOM, TO ITPEUTaraloTCsI CIICIYIOIINE
KpUTEpUM oNTUMM3auu |2, 3]:

— ONTUMU3UPOBAHHAS CXeMa MapIIIPyTOB
JIOJKHA OTTMPATHCS Ha CYIIECTBYIOIIYIO OCTa-
HOBOYHYIO CETh, TI0 BO3MOXXHOCTH MCITOIb30-
BaTh CYIIECTBYIOIINE Pa3BOPOTHHBIC KPYTH,
B HEOOXOOMMBIX CIydasX — HOBBIE MecTa
pa3BoOPOTA;

— CYIIECTBYIOIIAsI MapIIPyTHasl CETh MO-
JKeT OBITh U3MEHEHA B pa3yMHBIX ITpeaesiax IIst
MUHUMM3AIMNA HETOBOJIBCTBA TPakIaH, exKe-
JTHEBHO ITOJIB3YIOIINXCS OOIIEeCTBEHHBIM
TPaHCIIOPTOM;

— C IIeJIBIO YAYYIICHUST KauyecTBa 00CIIy-
>KMBaHUs HaceJICHUST OCHOBHAS Macca Iacca-
KMPOB JTOJKHA BBIBO3UTHCS TPAHCIIOPTOM
0O0JIbIIICH BMECTUMOCTH

— CIIeIyeT MCITOIb30BaTh MPUHIIAI HAU-
MCHBIIIETO ITyOJIMPOBaHMS MapIIPyTOB, 30-
HaJIbHOE WX IUTAHMPOBaHNUE MPU3BAaHO obec-
TeYUTH OecTiepecagouHbIi TTpoe3 U3 JII000
30HEHI B JIIO0YIO;

— [eJIeco00pa3HO YMEHBIINTh KOJTUIECT-
BO MapIIpPyTOB B TOpoie 3a CUCT OOJbIIEeiH
JIOJTN TIACCAXKMPOB, IIEPEBO3UMBIX TPAHCIIOP-
TOM CpeJHEeN 1 OOIBIIOI BMECTUMOCTH, B TOM
YHCJIe UCTI0JIB30BaTh Ha OTACIHHBIX HAaIlpaB-
JICHUSIX MapIIpyTHBIC TAKCA HOBOTO TTOKOJIE-
HUS;
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— MasITHUKOBAsl MUTpaLIMsI, XapaKTepHasi
JJISI TOpo/la B yTPEHHEe M BeUepHee BpeMs,
JIOJKHA CIJIaXXKMBaThCs AMCIETYepU3alieit Ha
ocHoBe TexHosoruii [JIOHACC/GPS, noka
He IpuMeHsieMbIx B KacumoBe [4].

B cooTBeTCTBMM € yCTAHOBJIEHHBIMU KPU-
TepussMHU ObLTa pa3dpaboTaHa ONTUMAaJIbHas
cXeMa MapIIpyTHOM CEeTH OOIIEeCTBEHHOTO
TpaHCIOPTa HA OCHOBE U3YyYEHUsI KOPPECTIOH-
JIEHITWIA ITacCaXkMPOITIOTOKa M MH(OPMAIIOH-
HOW MOJEIN TPAHCIIOPTHOM CHUCTEMBI rOpoIa
[5]. OnHOBpeMeHHO co3maHa TpaHCIIOPTHAs
MaKpOMOJIEb C DJIEMEHTaMU TPOTPAMMHOTIO
o0ecrieyeHus1, MpyU 3TOM €€ mapaMeTphbl Ha-
CTPOCHBI Ha BHITIOJTHEHUE CYTy0O ITpaKTHye-
CKMX 3a1ad [6].

B kauecTBe OJHOrO U3 OCHOBHBIX B IIPO-
1ecce peajns3aluy MaKpoMoIeau ObLT Kpr-
TEepUil 5KOHOMUYECKOH 11e1ecO00pa3HOCTHU
MaplIpyTOB U OCTaHOBOK. [ToaToMy cuctema
otbpackiBaja Te MapuIpyThl U OCTAaHOBKH,
KOTOpHIC HE OTBEYAJIM TPEOOBAaHUSIM PEHTA-
0CJILHOCTU, U B 3TOM CMBICJIC CO3MaHHAas
OITUMAaJIbHAsI CXeMa OOIIIeCTBEHHOTO TPaHC-
MopTa HOCUT UACAIUCTUYECKUI XapaKTep,
MOCKOJIbKY MaJIO YYUTHIBAET MOJUTUYECKUE
n counanbHble GakTophbl. CKaxeM, OKOJIO
OOJIBHUII U OETCKUX CaJOB 3a4acTyIO HeE
OBIBaeT OOJIBIIIOIO ITACCAXKMUPOIIOTOKA, OfI-
HaKo HaJIMYME TaM CTOSTHKU OOIeCTBEHHO-
ro TpaHCHopTa M MpoKJaaaKa Mapluipyra
4yepe3 TPaHCHOPTHBIM palioH, TIe HAXOISITCS
YKa3aHHbI€ COLIMAJIbHO 3HAUMMbI€ OOBEKTHI,
MOTYT SBJSTBHCS ¢ TOUYKU 3PEHUST AAMUHUC-
Tpalyy ropojia COBEPILIEHHO HEOOXOAUMBI -
mu [7].
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s 6osee KaueCTBEHHOTO TIPenoCTaBIe-
HUS yCIyT MO OOCTY>XKMBAHUIO HaceJIeHUs
NpeJiaraeTcsl BHEAPEHUE B cpepe maccaxkup-
CKHUX TIEPEBO30K HABUTAIIMOHHOM CUCTEMBI
Monutopunra [IJTOHACC wim ITIOHACC/
GPS, a takke crCTeMBl MOHUTOPWHTA 0€3-
OMMAaCHOCTHU M YIPaBJICHUS MOIBUKHBIMU
oobekTamu (Locatrans).

B pamkax BHeapeHUs HaBUTAIIMOHHOM
CHCTEMbl MOHUTOPHWHTA IPEATIOJIaraeTcs:

— CO31aTh IIEHTPAJIbHYIO TUCIIETIEPCKYIO
CITy>K0Y MO PeryJIMpOBaHUIO IBVXKEHUST 00111e-
CTBEHHOTO TPaHCIIOPTa, TPUMEPHO TaKYyIo,
Kak PermoHanbHBIN HaBUTAIMOHHO-UH(DOP-
MaimoHHbIi neHtp (PHULI), nenbio KoTopo-
TO SBJIsSIETCSl MTH(OPMAIlMOHHO-HaBUTAIIMOH-
HOe 00ecIieyeHue eI TeIbHOCTH JII0OOro aB-
TOMOOMJIBHOTO TPAHCIIOPTa, yIpaBJIeHUE
JNBUXKEHUEM aBTOTPAHCIIOPTHBIX CPENCTB;
TIOBBIIIIEHNE YPOBHS 0€30MMacCHOCTH TIePEBO-
30K IMMaccaxKupoB, CTEIUAIbHBIX, OMACHBIX,
TSDKEJIOBECHBIX M KPYITHOTa0ApUTHBIX I'PY30B;
pea3aius KOHTPOJbHO-HAI30PHBIX ITOJTHO-
MOYMI B TPAHCIIOPTHOM KOMILIEKCE;

— 000pya0BaTh BCe TPAHCITIOPTHbBIE CPe-
CTBa «TPEBOXHOW KHOMKOW» [JIs1 obecreye-
HUSI TOTIOJTHUTEIBHOM 0€301TaCHOCTH TIepeBO-
30K MMacCaXUpoB;

— CO3/1aTh MHTEPHET-ITOPTAJT, HA KOTOPOM
OyayT oToOpaxaTbCsl B peXXUME pealbHOTO
BpPEMEHU BCE TPAHCTIOPTHBIE CPEACTBA, 3a/1eii-
CTBOBaHHBIE B OpPTaHU3allUM TIEPEBO30K 10
TOMY WJIX MTHOMY MapIlpyTy, C BO3MOXKHOCTBIO
TPOTHO3UPOBAHUS UX TIPUOBITUS HA OTIpeIe-
JIEHHBIII OCTAHOBOYHBIN MyHKT;

— B MECTax pacloJIOXEeHUsT COLMATbHBIX
00BEKTOB HAa OCTAHOBOYHBIX ITyHKTaX pa3me-
CTUTB 3JIEKTPOHHBIE MH(MOPMAIIMOHHbBIE Ta0-
JIO, TIPOTHO3UPYIOIINE B peXXUMe peasbHOTO
BPEMEHM MPUOBITHE MMACCAKUPCKOTO MapIli-
PYTHOTO TpaHCITOPTA.

ClienyeT OTMETUTh, YTO PE3YJIBTaThl MOHU -
TOpUHTa 006eCcreunuBaloT:

— IMUpPOKOoe MH(GOPMUPOBAHUE TPaKAaH
O MPOUCXOSIINX U3MEHEHUSIX;

— (ukcanuio pe3epBoB TPAHCIIOPTHBIX
CPEICTB Pa3IMYHON BMECTUMOCTH;

— IMOCTOSTHHYIO MH(OPMAITUIO O COCTOSI -
HUU TOPOJCKOTO OOIEeCTBEHHOTO TpaHC-
TopTa;

— IMOMOIIb B OPraHU3alMy1 pabOTHI IIEHT-
PaJIbHO TUCIIETYEPCKOI CITYKOBI TIO pETyJIn -
POBaHMIO JBMKEHUS OOIIECTBEHHOTO TpaHC-
TopTa;
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— coneiicTBrE MO YacTu pacu€ToB apdek-
TUBHOCTH IIEHOBOTO PETYJIMPOBAHUS U IKO-
JIOTUYHOCTU OOI1IECTBEHHOTr0 TpaHcHopTa [8].

CucremMa MOHUTOPUHTA 0€30TIACHOCTH
W yIpaBJieHUs MOABUXHBIMU O0BEKTaMU
(Locatrans) 1mo3BoJiieT UMETh LIEHTPAIU30-
BaHHBI KOHTPOJIb 32 COOTBETCTBYIOIIEH
cdepoii TpaHCcTIOpTa, B TOM YHCJIE:

— OTIPENEISATh MECTOITOIOKEHUE MOOWITb-
HbIX 00BbEKTOB M OTOOpaXKaTh MX Ha AJIEKTPOH-
HOWM KapTe;

— oToOpaxaTh mapaMeTphl ABUXEHUS
00BEKTOB: CKOPOCTh, HATIPABJIEHUE, TIPOMIEH-
HBII MapuIpyT, MECTa U IMPOIOJIKUTETHBHOCTD
OCTaHOBOK;

— KOHTPOJIMPOBATh COCTOSTHUE TaTIYMKOB,
yAan€HHO yNPaBJSITh UCITOJHUTEIbHBIMUA
YCTPOMCTBaMM, YCTAHOBJICHHBIMU HA MOOWITb-
HOM OOBEKTE;

— HaOJIIOJaTh MapIIPYT ABUXKESHUS, TTOTY-
YaTh CBOEBPEMEHHOE OITOBEIIleHNEe O BXOJE
WINA BBIXOJE M3 3alaHHBIX TeorpaduiecKux
30H;

— MOJIb30BaThCSI BCTPOCHHBIMU CTaHIAPT-
HBIMU OTYETAMU;

— ¢opMUpOBaTh OTYETHI TTO PABTUIHBIM
IoKa3aressiM 3a JTI0001 TTeproI, a TakkKe ap-
XUBBI O TIepEeMEIEeHNN OObEKTOB U TTPOU30-
MIEAIINX C HAMUA COOBITHSIX.

Hcnonb3ysa cucremy Locatrans, MOXHO
CTUMYJIMPOBATh POCT 0OBEMOB MEPEBO30K
¥ KOJIMYECTBA MPEIOCTABISIEMbIX YCIIYT, CHU -
3UTh aBApUIMHOCTb, TIPOUTMTH CPOK SKCILTya-
Talluu TPAHCIIOPTHBIX CPEACTB, TTOBBICUTH
JTVCLIIMTUTMHY TIepCOHaa, UCKIIOYUTh Helle-
JIEBOE UCITOJIb30BaHKWE TPAHCIIOPTA, OITUMU -
3upoBaTh pacxoj TorauBa u 'CM, cCHU3UTH
YMCJIO XOJIOCTBIX MPOOETOB TpaHcmopTa [9].

Oco6oe BHUMaHUE NOJKHO YAEASIThCS
obecrieueH1Io 6€30MaCHOCTH TIEPEBO30K Tac-
caxkupoB aBTOoOycaMu. [JTaBHBIMU 3amadyamMu
B 9TOI1 00J1aCTH C TOUKU 3pEHUST ONTUMM3AIIN
MapUIPYTHOM CETH SIBJISTIOTCSI:

— BBITIOJIHEHNE YCTaHOBJIEHHBIX HOpMa-
TUBHBIMU TTPABOBBIMM aKTaMU TpeOOBaHUIA
K YPOBHIO KBAIM(UKAIIMU, COCTOSTHUIO 3110~
POBbsI, pexKMMaM TpyJla U OTAbIXa BOIUTENEH
aBTOOYCOB;

— HaJIM4ue UCIPaBHBIX TOPOT C HEOOXO0-
JTIMMBIM O0YCTPOIICTBOM;

— pallMoHaJIbHAsI OpTaHU3alNsI TOPOXKHO-
TO IBMDKEHUSI C TIPEOCTABIEHUEM B HY>XKHBIX
cJIydasix MpropuTeTa o0IeCTBEHHOMY MapIil-

PYTHOMY TPaHCIIOPTY;
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— cojaepXaHue aBTOOYCOB B TEXHUUYECKU
UCIIPAaBHOM COCTOSTHUM, TIpeAyIpekaeHue
OTKa30B M HEUMCIPABHOCTE! MpU dKCILIyaTa-
Y UX Ha IUHUW,

— obecrieyeHre 0e30IMacHbIX JOPOXKHBIX
YCJIOBMIA Ha MapILIPyTax aBTOOYCHBIX ITEPEBO30K;

— 3aMeHa MOABMXKHOIO COCTaBa Ha OoJiee
BMECTUTEJILHBIA M OTBEYAIOLII BCEM COBpPE-
MEHHBIM TpeOOBaHUSAM K 06€30MacHOCTH Iie-
PEBO30K IMacCaK1upoB;

— opraHu3als epeBO30YHOrO Mpoliecca
110 TEXHOJIOTMH, 0OecIrevynBaloleii be3ormnac-
HbIe ycoBus raccaxupam [10].

BbIBO4bl

Bce mpuBenéHHEBIC B cTaThe MEPOTIPUSI-
THUS 10 ONTUMM3ALUU TOPOACKOI MapIIPyT-
HOI CeTH IMTO3UTUBHO CKaXYTCSI HAa Pa3BUTUH
Kacumona. JlanHasi paboTta NpOBOJIUTCS
coBMecTHO ¢ OO0 ITDIT «KBaHTEKC», KO-
TOopas 3aHUMaeTCs pa3pabOTKO Mporpam-
MBI KOMITJIEKCHOTO pa3BUTHS TPAHCITOPTHOM
VH@PACTPYKTPbl MYHUIIUIIATbHOTO 00pa30-
BaHUS — FOPOACKOI OKpyT ropon Kacumosn
1o 2030 roga [11]. IpenBapurenbHbIe pe-
3yJIBTAThl BRITJISIAAT CICAYIOIINM O0pa3oM:
npeajaraeMasi 3aMeHa IOABMXHOIO COCTa-
Ba, 3aJeliCTBOBAaHHOTO B ITepEeBO3Ke Tacca-
JKMPOB, MO3BOJIUT COKPATUTh 00IlIee KOJIM-
YeCTBO MCIOJb3YEMbIX TPAHCIIOPTHBIX
cpeactB Ha 16,5 %, TeM caMbIM YJIy4YILIUThb
HE TOJIBKO IPOITYCKHYIO CTTIOCOOHOCTD YT -
HO-IOPOXKHOI CETH, HO M 9KOJIOIMIO FOpoa.

Kpowme toro, 3a cuét ontumuszanuu oyaer
MOJIY4EHO:

— YMEHbIIIEHUE KOJIMYECTBA MapIlIPyTOB;

— CyILIECTBEHHOE YBeIMUEHME 101K OoJiee
BMECTUTEJIBHOTO TPaHCIIOPTa B IaccaXkup-
CKUX II€PEBO3KaX;

— yBeJIMYeHUe 00Imeil BMECTUMOCTH
TPaHCIIOPTHBIX CPEACTB MpuMepHo Ha 10 %;

— OCYIIECTBJICHNE BO3MOXHOCTHU Oecre-
pecajoyHoro Mnpoe3aa TPaHCIOPTOM MEXIy
AKTUBHO KOPPECIOHIUPYIOIIUMU paiiloHaAMU
ropoja;

— CHWXKEHHUE 3arpy3Ku YIUYHOUN TOPOXK-
HOIi CeTH Ha TPETh U AyOJMPOBAHUS MAPILPY -
TOB — B cpenHeM Ha 15 %.

Crenyer 3aMEeTUTD, YTO MAKCUMaJIbHbII
pe3yJIBTaT MOXKHO JIOCTUYb TOJIBKO OIBITHBIM

NyTéM — MPOBOAUTH MOXOXKME MCCIea0Ba-
HUsS B T€UEeHHUE psja JieT: u3ydyaThb TpaHC-
MOPTHYIO CUCTEMY U CBOEBPEMEHHO KOpPpeK-
TUPOBATh €€. AAMUHUCTpALIMS ropoaa Mpu
9TOM Ha OCHOBE MCCJIeJOBAaHUI U ¢ YYETOM
COLIMAIbHO-2KOHOMUYECKHUX YCIOBUIA OTIpe-
JIeJIIeT OMOPHBIN BUJ TpaHCIIOpPTa U OIOP-
Hy1o ceTb. [TocnenHsist HacTpauBaeTCs COOT-
BETCTBYIOLIMM 00pa3zoM 4yepe3 KOJIUYECTBO
MalllMH Ha MaplIpyTe, COOTHOIIEHWE BUIOB
TpaHcnopTa (MyHULIMOAIbHBINA, KOMMepUe-
CKUI1) 1 uHTepBaibl UX ABUXeHus1. Co3maH-
Hasl cxema OOlIeCTBEHHOIo TpaHCcHopTa
MOCTOSIHHO MOHUTOPUTCS U UCCIEAYyeTCs
CIIeIMAJIMCTaMU, B HE€ MOCTOSIHHO BHOCSIT-
Cs UBMEHEHMUSI.
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ABSTRACT

The authors propose measures to optimize the
urban route network of passenger transport. In
accordance with the tasks of optimization, a program
and methodology for the survey of passenger flows,

a more rational scheme for the route network, a
transport macro model for the city, a passenger
navigation system for the GLONASS or GLONASS/
GPS monitoring system, security monitoring systems
and mobile objects management were developed.

Keywords: public transport, urban route network, passenger transportation, optimization, monitoring,

GLONASS, macro model, passenger flows.

Background. In each road transport enterprise of
the city, the main task of organizing and planning
production invariably is the rational combination and use
of all resources to perform the maximum transport work
and improve the quality of passenger service by the
passenger transportation. At the same time, naturally, in
the conditions of a city like Kasimov, there is also a
question of optimizing the city’s route network, the search
for organizational solutions and ways of their
implementation begins.

Objective. The objective of the authors is to consider
passenger transportation and optimization of the urban
route network.

Methods. The authors use general scientific
methods, comparative analysis, and evaluation approach.

Results. The first stage, as experience shows, is
conducting a survey of passenger flows on public road
transport: study of existing passenger flows on routes in
the direction of bus traffic, on time of day, on different
days of the week; determination of the indices of
occupancy of passenger buses on the direction of traffic,
on the time of day, on different days of the week. Then
there are processing of the results of a survey of
passenger flows on the route, the development of
measures to optimize the route network [1].

When planning and obtaining the final result, it is
necessary to ensure that all routes and stops meet the
requirements of both road safety, and profitability and
cost-effectiveness. Since the problem under
consideration is multicriteria, the following optimization
criteria are proposed [2, 3]:

—an optimized route scheme should be based on the
existing stopping network, if possible, use existing
reversal circles, if necessary, new turn points;

— the existing route network can be changed within
reasonable limits to minimize the discontent of citizens
who use public transport daily;

— in order to improve the quality of service to the
population, the bulk of passengers should be transported
by transport of a larger capacity;

—the principle of the least duplication of routes should
be used, their zonal planning is designed to ensure a direct
passage from any zone to any one;

— itis advisable to reduce the number of routes in the
city due to the greater share of passengers transported
by medium and large capacity transport, including using
new-generation fixed-route taxis in certain directions;

— the pendulum migration, typical for the city in the
morning and in the evening, should be smoothed by
dispatching based on GLONASS/GPS technologies,
which are not yet used in Kasimov [4].

In accordance with the established criteria, the
optimal scheme of the public transport route network
was developed on the basis of the study of the
correspondence of passenger flows and the information
model ofthe city’s transport system [5]. Simultaneously,
a transport macro model was created using software,
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while its parameters are configured to perform purely
practical tasks [6].

As one of the main in the process of implementing
the macro model was the criterion of economic
expediency of routes and stops. Therefore, the
system rejected those routes and stops that did not
meet the requirements of profitability, and in this
sense the created optimal scheme of public transport
is idealistic, since it takes little account of political and
social factors. For example, near hospitals and
kindergartens, there is often no large passenger flow,
but the presence of public transport stop and laying
of the route through the transport area where these
socially important objects are located may be
absolutely necessary from the point of view of the city
administration [7].

For better provision of public services, it is proposed
to introduce the GLONASS or GLONASS,/GPS navigation
monitoring system, as well as the security monitoring and
management system for mobile objects (Locatrans) in
the sphere of passenger transportation.

As part of the implementation of the navigation
monitoring system, it is assumed:

— to establish a central dispatching service for
regulating the movement of public transport, such asthe
Regional Navigation and Information Center (RNIC),
whose purpose is to provide information and navigation
support for the activities ofany road transport, control the
movement of vehicles; increasing the level of safety of
passenger transportation, special, dangerous, heavyand
bulky cargo; implementation of control and supervisory
powers in the transport sector;

— to equip all vehicles with an «alarm button» to
provide additional security for transportation of
passengers;

—to create an Internet portal, which will display in real
time all vehicles involved in the organization of
transportation on a particular route, with the possibility of
predicting their arrival at a certain stopping point;

— in places of location of social facilities at stops, to
place electronic information boards predicting the arrival
of passenger route transport in real time.

It should be noted that monitoring results provide:

— wide informing of citizens about the current
changes;

— fixing the reserves of vehicles of different capacities;

— constant information on the state of urban public
transport;

— assistance in organizing the work of the central
dispatching service for regulating the movement of public
transport;

—assistance in calculating the effectiveness of price
regulation and the environmental friendliness of public
transport [8].

The monitoring system for securityand management
of mobile objects (Locatrans) allows to have centralized
control over the relevant area of transport, including:
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— to determine the location of mobile objects and
display them on an electronic map;

— to display the parameters of movement of objects:
speed, direction, distance traveled, places and duration
of stops;

— to monitor the status of sensors, remotely control
the executive devices installed on the mobile site;

— to observe the traffic route, to receive timely
notification of entering or exiting from the specified
geographical areas;

— to use built-in standard reports;

— to generate reports on various indicators for any
period, as well as archives on the movement of objects
and events that occurred with them.

Using the Locatrans system, it is possible to
stimulate the growth of traffic volumes and the number
of services provided, to reduce accidents, to extend the
life of vehicles, to increase the discipline of personnel,
to eliminate misuse of transport, to optimize fuel
consumption, and to reduce the number of idle runs of
transport [9].

Particular attention should be paid to ensuring the
safety of passenger transport by buses. The main tasks
in this area in terms of optimizing the route network are:

—compliance with the requirements set by requlatory
legal acts to the level of qualifications, health status,
working and rest regimes of bus drivers;

— the availability of serviceable roads with the
necessary arrangement;

—rational organization of traffic with the provision in
priority cases of priority to public road transport;

— the maintenance of buses in a technically sound
condition, the prevention of failures and malfunctions
when operating them on the line;

— ensuring safe road conditions on the bus routes;

— replacement of rolling stock for a more spacious
and meeting all modern requirements for the safety of
passenger transportation;

— organization of the transportation process using
technology that provides safe conditions for
passengers [10].

Conclusions. All the measures described in the
article to optimize the city route network will have a
positive impact on the development of Kasimov.This
work is carried out jointly with LLC PFP Kvanteks, which
is developing a program for the integrated development
of the transport infrastructure of the municipal entity —
the urban district the city of Kasimov until 2030 [11].
Preliminary results are as follows, the proposed
replacement ofthe rolling stock involved in transportation
of passengers will reduce the total number of vehicles
used by 16,5 %, thereby improving not only the capacity
of the road network, but also the ecology of the city.

In addition, due to the optimization were received:

— reduction in the number of routes;

— a significant increase in the share of a more
capacious transport in passenger transportation;

—increase in the total capacity of vehicles by about

10 %;

— realization of the possibility of direct transportation
by means of transport between actively corresponding
areas of the city;

—a decrease in the load of the street road network
by a third and the duplication of routes —an average of

15 %.

It should be noted that the maximum result can be
achieved only by an experienced way — to carry out
similar studies for a number of years: to study the
transport system and to correct it in a timely manner.
The city administration, on the basis of research and
taking into account socio-economic conditions,
determines the basic mode of transport and the
supporting network. The latter is adjusted accordingly
through the number of vehicles on the route, the ratio
of modes of transport (municipal, commercial) and the
intervals of their movement. The created scheme of
public transport is constantly monitored and researched
by specialists, it is constantly being changed.
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