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Pedepar:

1. Y nuceprauiitHi po60Ti PO3IJISIHYTO TEXHOJIOTIYHI 3aX0AM Ta Ipouecy 60poThOU 3 3MMOBOIO CJIM3bKICTIO Ha
Mepexi aBToMOoO1IbHUX fopir. HaBenieHO aHasli3 OCHOBHUX METO[IiB OOI'PYHTYBaHHSI PiBHIB 0OCIyrOByBaHHS
aBTOMOOIZIbHUX JOPIr B 3MMOBHUI NT€Piof, 32 paxyHOK ONTMMI3allii pecypciB Ta MapIpyTU3allii CIIELTEXHIKU.
BukoHaHO aHasli3 TEXHOJIOTIN Ta MoJieiell yTPUMaHHS aBTOMOOIJIbHUX JOPIr Y 3MMOBUIA Nepio]] 3 ypaxyBaHHIM
CBIiTOBOTO JOCBiny. JIOCHiIKEHO MPOLEeCH YIIPaBIiHHS BUTPATaMU IIPOTUOXKEJIEJHUX MaTepiasliB TP 3MMOBOMY
yTpUMaHHi aBTOMOOGINIbHUX A0pir. ['0J10BHOIO riNOTe3010 NOCTiIKEeHHS € 3aCTOCYBAaHHS METO/IiB MaTEMAaTUYHOTO
MOJEJIIOBAHHS IO ONTHMIi3allii BUTpPAT NPOTUOXEJIeIHUX MaTePialiB, M0 JO3BOJIUTh Y OCKOHAJIUTH TEXHOJIOTIIO
3MMOBOTO yTPMMAaHHS aBTOMOOGINBHUX AOPITr. B mocimkeHHi po3ryisHyTo (GakTopy, Ki BIUIMBAIOTh HA 3aCTOCYBAHHS
SIK OKpEMOTO BUJlY, TaK i B LIiIOMy NIPOTHOXXEJIEAHUX MaTepiaiB. BuU3HaueHo, 1[0 CyTTEBUMU (PAKTOPAMU €
TeMIlepaTypa IOKPUTTS aBTOMOOIIbHOI JOPOrY Ta OOpaHa CTpaTeris 3MMOBOTO YTPUMAaHHS 3 YpaXyBaHHSIM PiBHS
06CJIyrOBYBaHHS. 3alIpONIOHOBAHO 111 Y OCKOHAJIEHHS TEXHOJIOTII 3MMOBOTO YyTPMMaHHS 3aCTOCYBaTU

MaTeMaTUYHy MOZeJIb ONTHUMI3allii BUTpaT MaTepiaiiB, ska 6a3yeTbCs Ha [IBIKOBIN CUCTEMi YUCIIEHHS.



BcTraHoBn€HO 00AATKOBI OOMEXKEHHS 10 MOZEJi, IKi BUBHAYAIOTh ii TEXHOJIOTIYHI TapaMeTpH, 30Kpema, 0 HUX
BiJHOCSITBCSL: BilITIOBiIHICTb KpUTEPisSIM HaZiiHOCTI, 30epekKeHHs aKTUBIB, 6e3Ielli TOPOKHbOTO PYyXY, BiAOBITHOCTI
OUiKyBaHHSIM KOPUCTYBauiB (couianbHuil GpakTop), €K0JOriYHOCTi, ePEeKTUBHOCTI 3aCTOCYBAaHHS MaTepiajlis.
BusHaveHo, 110 OLiHKa TeXHOJIOTTYHUX 3aX0/1iB 3MMOBOI'0 YTPUMAHHS JOPIr, 1[0 BUKOHYETHCS Y Pi3HMX KpaiHax,
npuiimae pis3HOMaHiTHi GOpMHU BiATIOBIIHO [10: iHAMKATOPY SIKOCTi @00 CTaHIAPTY; O0JIKY Ta aHai3y BUTpPAT;
OpraHi30BaHOI CUCTEMH YIIPaBJIiHHS; CTAaHAAPTIB 3 OIJISIAY Ta MOHITOPUHTY POOiIT; BUMipIOBaHHS BiAIOBIIHOCTI
HaJJaHHS [TOCJIYT; aHaJli3y CKapr Bii KOPUCTYBayiB OPO’KHBOI MEPEXI; METO/iB IIPOTHO3YBAaHHS Ta 3al100iraHHs
II€BHUX 3MMOBUX SIBUIL,. 3alIpOIIOHOBAHO BUKOPUCTOBYBATH /17151 OLiIHKM CEPHO3HOCTI BIIMBY IIOTOJY HA 3UIMOBE
YTPUMaHHS, SIK TEXHOJIOTiyHe pimeHHs, iHgekc WSI (FHWA), sikuil po3paxoByeThCsl Ha MifICTaBi ycepeHeHOTo
3HAUEHHS 006CATY LOJIEHHOTO CHIronagny, a Takox 3agikcoBaHoi MiHiMalIbHOI Ta MAaKCMMaJIbHOI TEMIIEPATYP B
CepeHbOMY 3a C€30H. PEKOMEHI0BAHO PE3yJIbTaTy IIPOrHO3yBAHHS OIA/iB Ta PiBeHb iHIeKCy WSI
BUKOPUCTOBYBATH SIK IiZICTaBY 1J151 BU3HAYEHHS €KCILTyaTalliiiHOro piBHS 00CJIyTOBYBaHHS, KU popmMye HabIp
NOTEHLiTHMX 3aXO/liB 3 3MMOBOI0 YTPUMaHHS JOPir. 3alpOlIOHOBAaHO BUKOHYBATH OOI PYHTYBaHHSI PiBHS
00CJIyrOBYBaHHSI 32 MOZIEJISIMU 3MIMOBOTO YTPMMAaHHS, @ TAKOX 3/1iHCHIOBATH [TPOTHO3YBaHHS TEXHOJIOTTYHUX
3aXO[IiB, SIKi TO3BOJISIIOTh C(POPMYBATU METOIMYHMI MiXiJ O YTPMMAaHHS aBTOMOOIIbHUX Aopir. Kito4oBi coBa:
3UMOBE YTPUMAaHHSI, CJIM3bKiCTb, IPOTUOXKEJIEOHUX MaTepiau, JOPOXKHE ITIOKPUTTS, eKCIlTyaTallilHUil CTaH, piBeHb
00CJIyrOByBaHHS1, aBTOMOOIJIbHA 1OPOTa, [IOrOAHI YMOBU, CHIrOOYMCHA TE€XHiKa, TPAaHCIIOPTHUM MOTIK,
MaplIpyTU3aLis.

2. The dissertation considers technological measures and processes for combating winter slipperiness on the road
network. An analysis of the main methods for substantiating the levels of road maintenance in the winter period is
presented by optimizing resources and routing special equipment. An analysis of technologies and models of road
maintenance in the winter period is performed taking into account world experience. The processes of managing
the costs of deicing materials during winter maintenance of roads are investigated. The main hypothesis of the
study is the application of mathematical modeling methods to optimizing the costs of deicing materials, which will
allow improving the technology of winter maintenance of roads. The study examined factors that influence the use
of both individual types and deicing materials in general. It was determined that the significant factors are the
temperature of the road surface and the selected winter maintenance strategy taking into account the level of
service. It was proposed to apply a mathematical model of material consumption optimization based on the binary
number system to improve winter maintenance technology. Additional restrictions were established for the model
that determine its technological parameters, in particular, these include: compliance with the criteria of reliability,
asset preservation, road safety, compliance with user expectations (social factor), environmental friendliness, and
efficiency of material use. It was determined that the assessment of technological measures for winter road
maintenance performed in different countries takes various forms according to: a quality indicator or standard,
accounting and analysis of costs; an organized management system; standards for reviewing and monitoring work;
measuring the conformity of service provision; analysis of complaints from road network users; methods for
predicting and preventing certain winter phenomena. It is proposed to use the WSI index (FHWA) as a
technological solution to assess the severity of the weather impact on winter maintenance, which is calculated
based on the average value of the volume of daily snowfall, as well as the recorded minimum and maximum
temperatures on average for the season. It is recommended to use the results of precipitation forecasting and the
WSI index level as a basis for determining the operational level of service, which forms a set of potential measures
for winter road maintenance. It is proposed to perform a justification of the level of service according to winter
maintenance models, as well as to forecast technological measures that allow forming a methodological approach
to road maintenance. Keywords: winter maintenance, slipperiness, deicing materials, road surface, operational
condition, level of service, highway, weather conditions, snow removal equipment, traffic flow, routing.
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