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NIPUKJIAZHOI 3a7a4i BU3HA- YEHHS PalliOHaJIbHUX [IapaMeTPiB KOOPIMHOBAHOIO YIIPABJIiHHS JOPOKHIM PyXOM Ha Mi-

CBKUX Marictpansax (MM) 3 po3ainoBasbHOI CMYTo0. AKTYaJIbHICTb pOOOTH BU3HAYAETHCS HEOOXIIHICTIO PO3BUTKY



(YHKILIOHYIOUMX Y MicTaxX YKpaiHU JIOKAJIbHUX CUCTEM CBITII0()OPHOTO PETYIIIOBAHHS, SIKi MAIOTh OOMEKEHY
ePeKTUBHICTb. 711 BU3HAUEHHS HAlKpalloro BapiaHTy po3BUTKY OYB IIPOBeAEHUI aHaJli3 iCHYI0UUX MiTX0M4iB 1O
BH3HAUEHHS NIapaMeTpiB po6oTu cBiTiodpopHUux 06’ekTiB (CO) i MeToniB N06Y0BU IJIaHIB MariCTpajibHOI Ta
MepexxeBoi KoopauHalii cBiTi0QopiB. B pedysbrari 6yj10 BCTAHOBJIEHO, 1O HA JAHUI Yac NIEPEKOHJIMBUX BKa3iBOK
Ha e(EeKTUBHI HanpsiMu KoopauHalii po6otu CO B MicTax 11je He iCHYe, a GibIIiCTb Mpalb MPUCBSIYeHa
HaJlalTyBaHHIO aganTuBHux CO Ha 3a6e3nedyeHHs ePeKTUBHOI peaklii CBiTI0OpiB Ha [YHAMIYHUI XapaKTep
TpaHcnopTHUX Notokis (TII), y ToMy 4ncii B Mepexax, 1e QyHK- LiOHYye JeKijbKa CBITI0(OpiB HA CYMDKHUX
nepexpecTtsix. MeTonr4Hi KepiBHULTBA 3 Opradisanii 4opo>xHbsoro pyxy (O/IP) pi3HUX KpaiH CBi- Ty B OCHOBHOMY
IIPOIIOHYIOTh BUKOPHUCTOBYBATHU JJ1s1 CTBOpEHHS I1aHiB KoopauHaii ([1K) mpoctopoBo-4yacoBy amiarpamy (ITH]I)
JIiHIHOI KOOpAVMHALLii, X04a MPY IbOMY BU- 3HAIOTh ii 3aHA/TO CIIPOLIEHNN XapaKTep i He HAJlal0Th YiTKUX

CTaHHS CTBOPEHOTO Ha Lieil 4ac mporpaMHoro 3abesneyeHHs (I13) 3 xopcTkoi a0 agan- TMBHOI KOOpAUHALii, B
SIKOMY TaKOX BUKOPMCTOBYIOThCS CIIPOLeHi MaTeMaTuyHi mogeri aiis ctBopeHHs [1K. ITpu nbomy, 3 ¢piHaHCOBOI
TOYKHU 30pY, IEPEXiT, 10 KOOPIMHOBAHOI POOOTH JIOKAJIIBHUX CBIiT0(QOPIiB y TPAHCIIOPTHUX CUCTEMAaX YKPAiHChKUX
MICT € Hali- 6iIbIll JOCTYITHUM HAMPSIMOM PO3BUTKY CBiTsIo(PopHOTro ynpasiiHHs (CY) pyxoMm. Lle Bkazano Ha
noTpeby B yAOCKOHAJIEH] iCHYI0YMX MeTOAiB (popMyBaHHS I1IJIaHIB MaricTpasbHOI KOOpAMHALlil, 32 paXyHOK
NOr7IM6JIeHOr0 BpaxyBaHHsI FOJIOBHUX 0CO0JIM- BOCTEH NPOLieCy KOOPAMHOBAHOTO PyXy TPAHCIIOPTHUX 3ac00iB (T3),
SIKi [TOJIATAIOTh B iX IPYIIOBOMY IIPMOYTTI 3 IaUKY 3€J1€HO0I xBUli (3X) Ha yeprose nepexpects; HasiBHOCTI T3, 1m0
IOTIOBHIOIOTH TauKy 3X, IOYMHAIOUi 3 PYroro NepexpecTsi KOOPAUHOBAHOTO (ppar- MEHTY MaricTpati; i 104aTKOBUX
MOXUIMBOCTSIX HasamTyBaHHA [1K, ki 3a6e3ne4yoTbCsl HasBHICTIO Ha MaricTpasi po3finioBajbHOI CMYTH Ta
cBiTopopHux 1ukiis (CLI) 3 BUIi- 1eHUM B OKpeMy (azy JliBUM IIOBOPOTOM. Po3pobiieHa B LOCiI>KeHH]
IBOETAIlHA Ipoleaypa CTBOpeHHs JiHiliHoro ITK go- 3Bosinia BpaxyBaTu 0COOJIMBOCTI IPYIIOBOTO MPUOYTTS MAYK1
3X 1o 4eproBoro peryabo- BAHOTO [lepexpecTs Ha AigHui MM, mo KoopauHyeThcs, i Habauana KiHlese pilleHHs
1jiei 3aa4i 10 r7106a71bHOrO MiHIMYMY Yacy OuiKyBaHHSI MOKJIMBOCTI I1poi3ny T3 uepes peryjboBaHe ePexXpecTsl.
CTBOpeHa B po6OTi 32 YMOBY TOBHOTO PO3'i3[ly 4epru aBTOMOO1JIIB IPOTArOM JIO- 3BIJIBHOTO CUTHAJIy QaHAJIITUYHA
MOJIeJIb 3aTPMMOK Ha PETyJIbOBAaHOMY IIEPEXPECTI HaZajia MOXKJIMBOCTI BU3HAYUTY TPAHUYHUY PiBEHb
3aBaHTaXXEHHS OPYTrOPSAHUX MiAXoaiB 10 MM 3 KOOpAMHOBAaHMM YITPABJIiHHSAM, SIKUI Ma€ BPaxOBYBaTUCS IIPU
no6ynosi [1K. 3a 101oMororo iMiTalifHOro eKCIepruMeHTY, BOHA TaKOXK J03BOJIMJIa OOIDYHTYBAaTU MOX- JINBIiCTh
BUKOPUCTaHHS (POPMYJIM 3aTPUMKU BebcTepa Ha Ipyromy, eMnipuyHoMy eTari no6ynosu miaany. Ouinka
IMOBIPHOCT] BUHUKHEHHSI HETIOBHOI I1a4KK aBTOMODIJIIB [1py KOOPAMHOBAa- HOMY yIpaBiiHHI Ha MM nipuBena 1o
OTPUMAaHHS aHAJITUYHOI 3aJIEXKHOCTI, 5IKa 36irach 3 aHaJIOTYHOIO UMOBIPHICTIO B OJTHOJIiHiMHIi cucTeMi MacoBOTO
00CJIyrOBYBaHHS 3i CTa- HIAPTHOO OucLUILIiHOI o6cayroByBaHHs FIFO (First In First Out) i 3 noka3HUKOBUM
3aKOHOM pO3IOJiTy Yacy 06CIyroByBaHHS. 3aBIsIKM LIbOMY T[ialla30H 3aCTOCYBAHHS 3a- JIEXKHOCTI IIYKaHOI
JMIMOBIPHOCTI BiJi HABaHTa>XEHHSI PO3IINPUBCS Ha PETYJILOBAHI [IEpeX- PECTS, 110, BHACJIJOK il 3BOPOTHOTO JIiHITHOTO
XapakTepy, 4O3BOJINJIO II030aBUTUCSI 06~ MEXKEHb Ha BUOIp pallioHaJIbHOTO PO3Mipy Mayky i poObUTH OO BUXOISIUU
BMKJIIOYHO 3 MipKyBaHb MiHiMi3allii 4acy 3aTpMMOK YYaCHUKIB PyXy IIPY MOI3[Kax KOOPAUHOBAHUM (ParMEHTOM
MM. O6’eKTOM 17151 BUBYEHHSI XapaKTE€PUCTHK KOOPAVMHOBAHOTO PYXy B poOOTi 0OpaHuii pparMmeHT ofHiei 3
MariCcTpasibHUX BYJIMLb 3araJIbHOMICBKOrO 3Ha4Y€HHS MicTa XapKkoBa — npoci. Hayky, Big nnpoct. HesasnesxHocTi 1o
ByJI. MiHCBKOI, 1KW1 Ma€ PO3LiII0BaIbHY CMYTY, OCTATHIO JOBXKMHY i KiZibKicTb CO. Ha HbOMY criocTepiraeTbcs
IIOCTilfHO BUCOKA iHTEHCUBHICTb PyXy (IP) MIpOTSIrom HaBaHTa>XE€HOTO IEHHOTO Iepiofy po604oi 7o6H, siKa
IIPUBOAUTD O BUCOKOTO PiBHS 3aBaHTKEHHS OLIbIIOCTI Mifi3[iB 10 peryiboBaHUX Ile- pexpecTs i, BilIOBiAHO, 10

3HAYHUX 3aTPUMOK I1pU noro HO,HO]IaHHi.

2. Shevchenko Volodymyr Vadymovych. Determination of rational parameters of pro- gressive traffic control on
urban highways. - Qualifying scientific work on the rights of the manuscript. Thesis for obtaining the degree of
doctor of philosophy in the specialty 275 - Transport Technologies (by Automobile Transport). - Kharkiv National
Automobile and Highway University of the Ministry of Education and Science of Ukraine, Kharkiv, 2023. The
dissertation is devoted to the solution of the scientific and applied problem of determining the rational parameters
of coordinated traffic control on city highways with a median strip. For this purpose, an analysis of existing



approaches to determining the parameters of the operation of traffic lights and methods of building plans for
trunk and network co- ordination of traffic lights was carried out. As a result, it was established that at this time
there are no clear instructions on effective directions for the development of traffic light coordination systems in
cities, and the majority of works are devoted to the adjustment of adaptive traffic light objects to ensure an
adequate reaction of traffic lights to the dynam- ic nature of traffic flows, including in networks, where local traffic
lights operate at adja- cent intersections with pre-timed cycles. Road traffic control guidelines of various coun-
tries suggest using a space-time diagram of linear coordination to create coordination plans, although they
recognize its oversimplified nature and do not provide clear recom- mendations regarding the specifics of its
practical use. Another option for coordination is to use existing hard or adaptive coordination software, which also
use simplified models to create coordination plans. At the same time, the transition to the coordinated operation
of traffic lights in the transport systems of Ukrainian cities is the most accessible direc- tion for the development
of traffic light control. This indicated the need for the creation of a new method of forming highway coor- dination
plans, which should take into account the peculiarities of this process, which consist in the group arrival of
vehicles from the green wave pack to the next intersection, the presence of vehicles that complement the green
wave pack starting from the second intersection sections and additional possibilities in setting up the coordination
plan, which ensure the presence of a separate lane on the section and traffic light cycles of cycles with a left turn
allocated in a separate phase. The two-stage procedure for creating a coordination plan on an urban highway de-
veloped in the study takes into account the peculiarities of the group arrival of a green wave packet to the next
regulated intersection on the coordinated urban highway section and allows to bring the final solution of this
problem closer to the global minimum of the waiting time for the possibility of passing through the regulated
intersection. An analytical model of delays at a controlled intersection, created in the work un- der the condition
of full departure of the queue of cars during the permission signal, al- lowed to determine the limiting level of
loading of the secondary approaches to the city highway with coordinated control, which should be used in the
construction of the coor- dination plan. With the help of a simulation experiment, it also allowed to substantiate
the possibility of using Webster's delay formula at the first, analytical stage of plan construc- tion. The estimation
of the probability of the occurrence of an incomplete pack of cars under coordinated control on an urban highway
led to an analytical dependence that coin- cided with a similar probability in a standard single-line mass service
system with a standard FIFO service discipline and with an exponential service time distribution law. Thanks to
this, the dependence of the desired probability on the load expanded the range of application to adjustable traffic
lights and, due to its inverse linear nature, made it pos- sible to get rid of restrictions on the choice of the size of
the bundle and to do it based solely on the considerations of minimizing the delay time of traffic participants when
overcoming a coordinated section of the city highway. A fragment of one of the central thoroughfares of the city of
Kharkiv, avenue Sci- ences, from Nezalezhnosti Ave. to Minskaya St., which has a dividing strip, sufficient length
and number of traffic lights. On it, there is a constantly high traffic intensity during the busy daytime period of the
working day, which leads to a high level of loading of most approaches to regulated intersections and, accordingly,
to significant delays when crossing it.
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ImenTudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAIbHUI yHIBEPCUTET MiCKOTO

rocriogapctsa imeHi O. M. BekeToBa

Kopg 3a €IPIIOY: 02071151

MicueSHaxo,q)KeHHﬂ: ByJI. Mapasna baxkaHosa, 6yz. 17, XapkiB, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEpPCUTETCHKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIro6uit €8reH BosogumupoBuy

2. Evgen V. Lubiy

KBasigikamis: . r. u., gou., 05.22.01
InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI IOPUAHUYHOI OCOOH: XapKiBChbKUil HALIOHAJILHUI ABTOMOBLIbHO-I0POSKHii

yHiBepCcHUTET

Kopg 3a € IPIIOY: 02071168

Micue3Haxoa>KeHHS: By Spociasa Myaporo, 6yx. 25, Xapkis, XapkiBcbKuii p-H., 61025, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

Bsacue IlpizBuuie Im's I1o-0aThKOBI:
1. Pabymenko OsiekcaHgp BacuiaboBuy

2. Alexander V. Ryabushenko

KBasigikanis: . . u., go., 05.22.20
InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: XapKiBChbKUIl HALIOHAJILHUI AaBTOMOBLIbHO-0POSKHii

yHiBEpCUTET



Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHH: By SpocnaBa Mygporo, 6yz. 25, XapkiB, XapkiBcbkuil p-H., 61025, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa Ilo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCimaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnHuKk Bigginy YKpIHTEI, mo €

BiZNOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi

OisIIBHOCTI

Abpamosna Jliogmuina CepriiBHa

Abpamosna Jlrogmuina CepriiBHa

[Ipuneno Anacracis BikropiBHa

VKpIHTEI

Opuenko TersiHa AHaToOJIiBHA



