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Pedepar:

1. Y puceprauiiiHi po60Ti PO3IJISHYTO iCHYI0O4i METOAM [IiarHOCTYyBaHHS TPAHCIIOPTHO-EKCIIyaTaliitHUX TOKA3HUKIB
aBTOMOOINIbHUX AOPIr, JOCTiIKEHO CBITOBUIM Ta BITYM3HSIHUI JOCBiL BUKOPHUCTAaHHS CUCTEM YIIPaBJiHHS CTAHOM
IIOKPUTTS1, 0COOJIMBOCTI METO/IiB MAIIMHHOTO HAaBYAHHS IIPYU aHAJIITUL JAaHUX TPAHCIIOPTHO-EKCILTyaTalilHAX
MOKa3HUKIB. [IpOBeIeHO OOI'PYHTYBAaHHS AOLIIbHOCTI aHAJi3y TPAHCIIOPTHO-EKCILTyaTaliiHUX TOKa3HMKIB, a TAKOX
YMHHUKIB, SKi HA HUX BIUIMBAIOTh, METOAMY MAIIMHHOTO HaBYaHH4. [IpOBeeHO aHaNiTUYHE TOCIiIKEHHS
METOZAMU MAIIMHHOIO HaBYaHH4, MIOIIYKY 3aKOHOMIPHOCTEN MK TPaHCIIOPTHO-E€KCIUIyaTalilHUMU [TOKa3HUKaMU
Ta [IapameTpaMy, 10 Ha HUX BIUIMBAIOTh — BUKOPUCTaHI OyZiBesIbHi MaTepiann, KOHCTPYKTUBHI OCOOJIMBOCTI Ta
YMOBH pyxy. Briepiue 6yy10 3a1ipOnOHOBaHO aJIrOPUTM AUEPEHLiIHOrO OL[iHIOBaHHS TEXHIYHOTO CTaHy
IIOPO>KHBOTO IMOKPUBY 3a MOKa3sHMKOM IRI 1715 YKpainy, a TakoXK BU3HA4YE€HA PETYJISPHICTh BUMIPIOBAaHHS PiBHOCTI y
BUIJIAI KoeilieHTa yacToTy BusHaueHHs IRI. Po3pob6yieHO MaTemaTU4Hy MOJeJib IPOrHO3YBAaHHS [10Ka3HuKa IRI,
sIKa BKJIIOYa€e eMIipu4yHy GOpMyJTy PO3PaxyHKy [IOKa3HMKA PiBHOCTI Bif 4acCy eKCILIyaTallii JOPO>KHbBOrO IIOKPUBY Ta

€KBiBJIEHTHOTO [IPUKJIaJIEHOr0 HaBaHTaX€HHS. PO3p0o6sieH0 MeTOMYHi MiZiX0AU IO 3aCTOCYBaHHS METOIiB



MAaIIMHHOTO HaBYaHHY 7151 IPOTHO3YBAaHHS TPAHCIIOPTHO-EKCIUIyaTaliHYUX [TI0Ka3HUKIB, 0 JO3BOJISIE
3[iICHIOBATH NOOYA0BY ONTUMAJIPHUX MOZeJiell TPOrHo3yBaHHs. 37ilicHeHi HaTypHi BU3Ha4eHHs rokasHuka IRI nys
PaliOHHOI ByJIMYHO-IOPO>KHbOI MEPEXI, pe3yJIbTaTy OOPOOKH SIKUX OyJI0 IOKIaAEHO y OOy IOBY KapTorpamu
TEXHIYHOr'0 CTaHy PallOHHOI BYJIMYHO-IOPOKHBOI MepexKi 3a MoKasHUKOM IRI 3 BpaxyBaHHAM X KaTE€rOPifHOCTI.
[IpoBeieHO KOMILIEKC 1a60PATOPHUX BUIIPOOYBaHb OITYMHUX B'SDKY4YMX Ta IPUCBOEHA Kilacudikallis BiiMOBiAHO 10
riacudikauii PG. [Tpu 1jpoMy yA0CKOHATIEHO YMHHY CUCTEMY OLiHIOBAaHHSI TEXHIYHOTO CTaHy BYJIUIb HaCceJIeHUX
IIYHKTIB 32 oKa3HUKOM IRI, 1m0 BpaxoBye (PyHKIiOHaJIbHE IPU3HAYEHHS aBTOMOOIIBHUX [OPIT, a TAaKOX
3aIIPOINIOHOBAHO 3MiHM [0 Hil04YMX B YKpaiHi METOMIB BU3HAYE€HHS PIBHOCTI 3a 1MoKa3HUKOM IRI. PesynbraTi
IOCJIiIKeHHS y BUIVISIAL YIOCKOHAJIEHOTO METOY [IiarHOCTYBaHHS TEXHIUHOTO CTaHy aBTOMOOIJIBHUX TOPIr 6yJy10
arpo60BaHO Ha paliOHHIN BYJIMYHO-JOPOXKHiN Mmepexi M. Kuepa. JlocIrHYTO BUCOKUX [IOKa3HUKIB KOpeJIsLii JaHuX,
30KpeMa, 17151 HallePeKTUBHILIOI MOZEJli, CTBOPEHOI METOOM BUIAJIKOBOTO JIiCy, B sKill KoeQillieHT aeTepMiHalii
ckzas 0,861, 0 CBigYnUTh PO iX pe3yJIbTaTUBHICTL. Pe3ysibTaTy JOCIII)KEHHS MAIOTh ITPAKTUYHY 3HAYMMICTD,
OCKIiJIbKH X esleMeHTH OyJIi 3aCTOCOBaHi Ipu y4yacTi y npoekti 2023.04 /0097 «CTBOpPeHHS TeXHOJIOTII i cucTemMu
OIIEPaTMBHOTIO aHaJli3y Ta YIIPaBJIiHHS CTAHOM LIEMEHTOOETOHHUX IIOKPUTTIB 00’€KTiB KPUTUYHOI iHPPACTPYKTYpU
3a crieKTpajbHO (poro-iHbopMaLiitHnMu obpa3amuy, diHaHcoBaHoro HanioHanpHUM (POHIOM AOCHIIKEHb YKpaiHu.
Kii040Bi c10Ba: JOpPOKHE TOKPUTTSI, TIOUIKOKEHHS, TEXHIYHUI eKCITyaTallifHuil cTaH, nedopmaliii,
TPaHCIIOPTHO-€KCILTyaTalliliHi IOKa3HUKMU, PiBHICTb, IRI, 06CIyroByBaHHS JOPIr, 3aJIMIIKOBUI pecypc, METOAU

MalIMHHOI'O HaB4YaHH4.

2. The dissertation work considers existing methods for diagnosing transport and operational indicators of
highways, investigates global and domestic experience in using pavement condition management systems, and
features of machine learning methods in analyzing data on transport and operational indicators. The feasibility of
analyzing transport and operational indicators, as well as factors that influence them, using machine learning
methods, is substantiated. An analytical study is conducted using machine learning methods, searching for
patterns between transport and operational indicators and parameters that influence them - used building
materials, design features and traffic conditions. For the first time, an algorithm for differential assessment of the
technical condition of the road surface using the IRI indicator was proposed for Ukraine, and the regularity of
measuring evenness in the form of the IRI frequency coefficient was determined. A mathematical model for
predicting the IRI indicator was developed, which includes an empirical formula for calculating the evenness
indicator from the time of operation of the road surface and the equivalent applied load. Methodological
approaches to the application of machine learning methods for predicting transport and operational indicators
have been developed, which allows for the construction of optimal forecasting models. Field determinations of the
IRI indicator for the district street and road network have been carried out, the results of which were used to
construct a cartogram of the technical condition of the district street and road network according to the IRI
indicator, taking into account their categorization. A set of laboratory tests of bitumen binders has been carried
out and a classification has been assigned in accordance with the PG classification. At the same time, the current
system for assessing the technical condition of streets in settlements according to the IRI indicator has been
improved, which takes into account the functional purpose of roads, and changes have been proposed to the
methods for determining equality according to the IRI indicator currently in use in Ukraine. The results of the
study in the form of an improved method for diagnosing the technical condition of roads were tested on the
district street and road network of Kyiv. High data correlation indicators have been achieved, particularly for the
most effective model created using the random forest method, where the coefficient of determination reached
0,861, indicating its effectiveness. The results of the study have practical significance, since their elements were
applied during participation in the project 2023.04 /0097 “Creation of technology and a system for operational
analysis and management of the condition of cement concrete coatings of critical infrastructure objects using
spectral photo-information images”, funded by the National Research Foundation of Ukraine. Keywords: road
surface, damage, technical operational condition, deformations, transport and operational indicators, roughness,

IRI, road maintenance, residual resource, machine learning methods.
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