AHOTANIA

Haepebenvua JIII. YAOCKOHaJCHHS YIPaBIIHHS JIOPOXKHIM pPyXOM Ha
MaricTpajbHIi BYJIMYHO-IOPOXKHIM MEpex1 MICT — KBaI(iKaliiiHa HayKoBa Ipars
Ha TIpaBax PYKOIIUCY.

Hucepraniss Ha 3700yTTS HAyKOBOTO CTymeHs JokTtopa ¢uiocodii 3a
cnemianbpHicTIO 275 TpaHcmopTHI TexHoyorii (3a Bumamu) HarioHanbHMi
TPAHCTIIOPTHUI yHiIBepcuTeT MiHICTepCcTBa OCBITH 1 Hayku Y kpainu, Kuis, 2021.

Y Berynmi OOrpyHTOBaHa akKTyalbHICTh TEMH JUCEpTaliiHOI pPOOOTH,
chopMysbOBaHa META Ta 3aBJaHHs JOCIIKEHHsI, BUKJIaJleHa HAyKOBa HOBU3HA Ta
MpaKTHYHA LIHHICTh OTPUMAHUX pE3yabTaTiB. Y BCTYII TaKOX PO3KPHUBAETHCS
0COOMCTHI BHECOK aBTOpa, MUTaHHs ampoOallii pe3yabTariB, myOsikalli 3a TeMOIO
JUCepTaliitHOi poOOTH, 3arajibHUM 00CST Ta CTPYKTypa poOOTH.

VY mepmomy po3aisi npoaHani3oBaHO CTaH NpodjeMu Oe3neKu JOP0KHbOIO
pyxy B VYKpaiHl Ta NIpPOBEICHO aHadi3 TMOMEPeIHIX Mpailb, IO MPUCBIYCHI
BUBYEHHIO MUTAHHS II0A0 3a0€3MeUeHHs O€3MEeKU JOPOXKHBOTO PYXY, YIPaBIIHHS
JTOPOXKHIM PYXOM Ta MOIEpeKEHHS] BHHUKHCHHS 3aTOPiB.

DopMyBaHHIO TIEPEAYMOB ISl 3IMCHEHHSI JAHOTO JOCHIKEHHS CIPUSIIN
HaykoBi mpari CunbssnoBa B.B., JlanoBoro O.T., Ocramescbkoro C.A.,
Xaoyrainoa P.A., I'ykoBa M.L., Ocumnosa B.O., Morumu [.A., ®opHanmbunka
€.10., Ilpokynina I'.C., Jlo6anosa E.M., [Ipro /I., Xe#ita ®., Panmonopra X.,
[[na6ens B., Jloze /., Copencena M., Pyne E., KpacuikoBum A.H., Jloranzo K.,
babkosa B.®., bycena O.B., Bacunbesa O.I1.,. Kancekoro /[.B,. Knunkosiireiina
I'',. Kpemenenp 10.0O, Ilo3gusikora M.M., Tlomimyka B.IL, Ilpycenka €.]1.,
[TyraueBa I.M, CunbsinoBa B.B., CtomnspoBa B.B., Ymakosa B.B., Xom’sk .B.,.
Hymikosa C.I"., KpacuibaikoBa O.B., [Tansuuka A.M., €pecosa B.1., J[3t06u O.I1.,
JlanoBoro O.T., Kyaunpekoi O.M., I'ynpuak O./1., Kepuepa b., ['amenka [1.M. Ta
0aratbox 1HIIUX.

Y apyromy po3aii mpoaHali30BaHO MOJETl TPAHCIOPTHOIO MOTOKY,
JIOBEJICHO, 1110 HAMBaXXJIMBIIIMMU YMOBaMH €(EKTUBHOIO BUKOPUCTAHHS MOJEINI €

nepeBipka ii Ha aJIecKBaTHICTh Ta JOCTOBIPHICTh BUXITHUX JaHUX.



Posrnsimanucs Tpu Meroau mojnentoBaHHs. [lepumid MeTos po3risigaBcs siK
«yZlapHa XBWJII», Yy BUIIaJKax KOJM TPAHCIOPTHI 3aco0M B TMOTOLI BUMYIIEHI
HEOHOPA30BO PYIIATH 3 MICLS 1 3yMUHATUCS. Y AapHI XBUJIl MOMIUPIOIOTHCS IPOTH
PYXy 1 YTBOPIOIOTHCS Ha AUISTHKAX 31 3HMKEHOIO TIPOITYCKHOI CIIPOMOXHICTIO — Y
«BY3bKUX» MICISIX. METOJ «yIapHOi XBUI1» MOAIOHUM 1O MICIb 13 CBITJIOHOPHUM
PEryJIOBaHHSM, TOMY B pOOOTI 1€ METOJ HE PO3IIIAAEThCA AK 1 CBITIO(OpHE
pEryOBaHHS.

Jpyruii MeTon Ha OCHOBI Teopii MacoBOro OOCIYroBYBaHHS, J€ PyX
aBTOMOOIJILHOTO  TPAHCIOPTY SABJISIE COOOK0 BUMNAIAKOBUM TIPOLEC, SKOMY
npuTaMaHHl pi3HI IMOBIPHICHI  XapakTepucTUKH. [loTik aBTOMOOIIBHOTO
TPAHCIIOPTY € MOTOKOM BUMOT, a MOIMEPEYHUI mepepi3 aBTOMOOUIBHOI JOPOTH €
amapaToM o0ciyroByBaHHs. [Ipu 11bOMy BCIO aBTOMOOUIBHY JOPOTY YH OKpEMY
JUISTHKY MOJKHA TOKa3aTH y BUTJISAI HA0OpPYy HECKIHYEHHO MaJMX BIJPI3KIB a0o
HONEPEYHUX MEPEPI3iB TOPOTU. Y pe3ysbTaTi TaKoro MPUIYLUICHHS BUIUIMBAE, 110
BCA JIOpOra € amaparoM OOCIYroBYyBaHHSl MJIi TPAaHCIOPTHOTO MOTOKY SIKUM
pYyXa€eTbcs HEXO.

Tpetiii MeTOoJ Ha OCHOBI OCHOBHOI JiiarpaMU TPAaHCIOPTHOI'O MOTOKY Ta
OCHOBHHUX 3JIEXKHOCTEN TPAaHCIIOPTHOI'O MOTOKY. 3a JOIMOMOIO LMX 3aJIEKHOCTEH
MOXKHA TMOKa3aTH (i3MYHUN MpOIleC YTBOPEHHS 3aTOpy Ta WOro CTaH NpH 3MiHI
OJIHIET 13 BEJIMUHH, 1110 BXOJATH Y 111 3aJI€KHOCTI.

Y TperboMy po3aiii aBTOMOOLIbHA JOpora po3rIsAaeThCs SK amapar
00CIIyrOByBaHHS 3a JOIMOMOIOI0 MOJENi MacoBOro 0OOCIyroByBaHHs. BusHaueHo
OCHOBHI TIOKa3HMKM CHCTEMH MAacOBOTO OOCIYroBYBaHHS JJisi MPOIYCKY
TPAHCIIOPTHOT'O IMMOTOKY MO OJHIA cMY31 pyX. BusiBIeHO iXHIi BIJIMB HA yTBOPEHHS
3atopoBi. JloBeneHo, 110 Al YIOCKOHAJIEHHS! MariCTpaabHOI BYJIUYHO-TO0POKHBOT
MEpEekK1 MICT, 32 IOMOMOI'0K0 CUCTEMH MAacOBOI'0 OOCIIYyTOBYBAHHSI, CJIiJi BABHAYUTHU
BC1 JUISTHKM JIOPIT 3 BEJIMKOI 1HTEHCUBHICTIO Ta PO3POOUTH aJTOPUTM BXOJY HA
MaricTpajib Ta BUXOAY 3 MaricTpai.

Y uyerBeproMy po3mijli Yy paMKax BHUPIMIEHHS IOCTaBIEHUX Y

aucepTaniiHiii  poboTi 3amad, Oyyno chopMyIHOBAHO TPUHIMIM OpraHizarii



nopoxkaboro pyxy B cucremi «[IEPEI'IH», mo mnonsraioTe y BUIUICHHI 1
CaMOCTITHOMY JTOCIHIJIPKEHHI OKPEMHX €JIEMEHTIB CHUCTEMH: «BXIiJl TMOTOKY Ha
MEPETIH», «PyX MOTOKY MO MEPErOHY» 1 «BHUXIJ MOTOKY 3 MEPErOHY». Po3risHyTi
MOMJIUBI CXEMHU B3a€MOJIIi TPAHCHIOPTHUX TMOTOKIB 3MIIIAHOTO CKJAJy Ha BCIX
€JIEeMEHTaX CUCTEMH 3 YPaxXyBaHHSIM 3MEHIIICHHS CMYT PYXY 10 OJTHI€].

3po0sIeHO BUCHOBOK, 110 3a0e3neuyBaTrcs 0e3neka T0poXKHbOIO PyXy MOXKe
METOJIaMH Oprasizauii JOPOKHbOI'O PyXy Ta METOJIaMH YIPABIIHHS JOPOKHBOTO
pyxy. s bOr0 BUKOPHUCTOBYEMO HAYKOBO OOIPYHTOBaHI METOAM OpraHizamii
JIOPO’KHBOT'O PYXY Ha BXOJIl TPAHCIIOPTHHUX MOTOKIB Ha MaricTpajibHi BYJIHIIL.

3a 10MOMOror0 TEXHIYHUX 3aC001B OpraHizaiii JOpOKHBOTO PYXY, V TaHOMY
BUIAJKY, 3a JOMOMOIOI JOPOKHBOI PO3MITKA PO3JIUIUTH Ta BpEryIiOBaTH
TPAHCTIOPTHI IOTOKHU TakK, MO0 HE YTBOPUBCS 3aTOP.

Po3pobieno merox 3a0e3nedeHHs YIpaBIiHHS TPAHCIIOPTHUMH TTOTOKaMU B
MICLSIX BXOJly Ha MaricTpajib 1 BUXOAY 3 Marictpaji, IO BIAPI3HAETHCS BIJ
ICHYIOUMX BUKOPUCTAHHSIM TEXHIUHHMX 3ac001B OopraHizailli J10pOKXHbOIO PyxXy, I10
JTa€ MO>KJTMBICTD ITiJIBUIIIUTH TIPOITYCKHY 3/IaTHICTh JIAHUX €JIEMEHTIB.

Po3pobneno metonuky «Y IOCKOHAJEHHS YIPABIIHHS JOPOKHIM PyXOM Ha
MaricTpajibHI BYJIHMYHO-IOPOKHIN MEpEXi MICT B MICISIX BXOAY Ha MaricTpalb i
BUXOJYy 3 Marictpaji 3 BUKOPUCTAaHHSIM  METOAIB  Teopii  MacoBOro
00CITyTrOBYBaHHS.

Kiio4yoBi cjioBa: BYJIMYHO-TOPOXKHS MeEpeka, JOpOXKHIN pyx, 3aTop,
MaricTpaib, METOJ MacOBOT'O OOCIYTrOBYBaHHS, MICTO, MOJETIOBAHHS, IEPETiH,
TPAHCIIOPT, TPAHCIIOPTHUH TOTIK.

Cnucoxk nyouikaniii 3100yBaya.

HaykoBi mpami, B siknx omy0JIiKOBaHi OCHOBHI HAYKOBi pe3yJbTaTH
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ABSTRACT

Nahrebelna L.P. Improvement of traffic management on the main street and
road network of cities -Qualification scientific work on the rights of a manuscript.

Thesis for the Degree of Doctor of Philosophy (PhD) in specialty 275
transport technologies (by types) National Transport University, Ministry of
Education and Science of Ukraine, Kyiv, 2021.

In the introduction the relevance of the thesis topic is substantiated, the
purpose and tasks of the research are formulated, the scientific novelty and
practical value of the obtained results are stated. The introduction also reveals the
personal contribution of the author, the issue of probating the results, publications
on the topic of the thesis, the total scope and structure of the work.

In the first section the state of the road safety issue in Ukraine and previous
works devoted to the study of ensuring the road safety, traffic management and
prevention of congestion were analyzed.

The scientific works of Sylianov V.V., Lanovyi O.T., Ostashevskyi S.A.,
Khabutdinov R.A., Gukov M.l., Osipov V.O., Mohyla I.A., Fornalchyk Ye.Yu.,
Prokudin G.S., Lobanov Ye.M., Drew D., Heit F., Rappoport Kh., Shnabel V.,
Loze D., Sorensen M., Rune E., Krasnikov A. N., Doganzo K., Babkov V.F., Busel
0.V, Vasyliev O.P., Kapaskyi D.V., Klynkovshtein G.I.,, Kremenets Yu.O.,
Pozdniakov M.M., Polishchuk V.P., Prusenko Ye.D., Puhachev I.M., Silianov
V.V., Stoliarov V.V., Ushakov V.V., Khomiak Ya.V., Tsupikov S.G., Krasylnikov
0O.V., Palchik A.M., Yeresov V.I., Dziuba O.P., Lanovyi O.T., Kunytska O.M.,
Hulchak O.D., Kerner B., Hashchenko P.M. and many others contributed to the
formation of the background for the implementation of this study.



In the second section the models of traffic flow was analyzed and it was
proved that the most important conditions for the effective use of the model is to
check its adequacy and reliability of the original data.

Three modeling methods were considered. The first method was considered
as a "shock wave", in cases where vehicles in the flow are forced to repeatedly
move and stop. Shock waves are distributed against the movement and are formed
in areas with reduced traffic capacity — in "narrow" places. The method of "shock
wave" is similar to places with traffic light regulation, therefore in work this
method and traffic light regulation are not considered.

The second method is based on the queuing theory, where the movement of
road transport is a random process, which has different probabilistic
characteristics. The flow of road transport is the flow of requirements, and the
cross section of the road is the service apparatus. In this case, the entire road or a
separate section can be shown as a set of infinitesimal segments or cross sections
of the road. As a result of this assumption, it follows that the entire road is a
service apparatus for the traffic flow moving through it.

The third method is based on the main diagram of the traffic flow and the
main dependencies of the traffic flow. By these dependences, it can be shown the
physical process of congestion formation and its state when changing one of the
values included in these dependencies.

In the third section, the highway is considered as a service apparatus using
a queuing model. The main indicators of the queuing system for passing the traffic
flow in one lane are determined. Their impact on the formation of congestion was
determined. It is proved that in order to improve the main street and road network
of cities by the queuing system, it is necessary to determine all road sections with
high traffic volume and develop an algorithm for both entering and leaving the
highway.

In the fourth section, as part of solving the tasks of the thesis, the principles
of traffic organization in the system "PEREGIN" were formulated, which consist

in the selection and independent study of individual elements of the system: "flow



input to the run", "flow movement on the run" and "flow output from the run".
Possible schemes of interaction of transport flows of the mixed structure on all
elements of system taking into account reduction of lanes to one are considered.

It is concluded that traffic safety can be ensured by traffic organization
methods and traffic management methods. To do this, it is used scientifically
sound methods of traffic organization at the entrance of traffic flows on the main
streets.

By technical means of traffic organization, in this case, by road markings to
divide and regulate traffic flows so that no congestion is formed.

A method for ensuring the traffic flow management at the entrances to and
exits of the main highway, which differs from the existing ones by using technical
means of traffic organization, which allows increasing the traffic capacity of these
elements was developed.

The method "Improvement of traffic management on the main street and
road network of cities in the areas of entrance to and exit of the main highway
using the methods of the queuing theory™" is developed.

Keywords: street and road network, traffic, congestion, main highway,
queuing method, city, modeling, run, vehicles, traffic flow.
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