AHOTAIISA

Tumowyx O.FO. YIOCKOHAJCHHS MAcloOpTU3allii aBTOMOOUIBHHUX JOpIT Ha
eTar ekcruryatarii — KamidikaiiiiiHa HayKoBa Ipalis Ha paBax pyKOITHCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTymeHs HokTopa ¢inocodii 3a
cnemianpHicTiO: 192 — «ByaiBHUIITBO Ta UMBUIbHA 1HXEHEpisH». — HanionanbHuit
TpaHCIIOPTHUH yHIBepcuTeT, Kui, 2021.

SIKicTh yOpaBliHHSA JIOPOKHBOIO Taly33i0 3aJEeKUTh BiJ JIOCTYITHOCTI,
HAJIAHOCTI Ta KOPEKTHOCTI 1H(QOpMaliiHUX JaHUX, $KI 30uparoTbcs Ta
HAaKONMYYIOTBCSA  PI3HMMH 3aco0aMd Ta CUCTEMaMH MOHITOPUHTY IpHU
(yHKI10HYBaHHI aBTOMOO1JIBHOI JOPOTH HA yCIX €Tamnax ii )KUTTEBOTO LIUKITY.

JIo TakuxX AaHMX BIAHOCATHCS TEXHIYHI MOKA3HUKH, SKI XapaKTepU3YIOTh
MOTOYHHUI CTaH aBTOMOOIIBHOI JOPOTH Ta BUKOPHCTOBYIOTH ISl BU3HAYCHHS Ta
OLIHKU 1i TPAHCIIOPTHO-EKCILUTYaTalliHOTO CTaHy, CIOKUBYMX BIACTUBOCTEH, MIPU
IUIaHyBaHHI PoOIT 3 OYIBHUIITBA Ta PEMOHTY JIOPOXKHBOI MEpEXi 3 METOI0
panioHam3anii (iHAHCOBHX 1 MaTEPlaIbHO-TEXHIYHUX PECYPCIB.

OcHoBHOIO 1HGOpMAIIIEI0 a8 TPUUHATTS €()EKTUBHHUX YNPaBIIHCHKUX
pillieHb € Hakomu4eHa Ta 30epeeHa CYKYIMHICTh JaHUX, II0 XapaKTepusye
reOMETPUYHI MapaMeTpu aBTOMOOLIIBLHOI TOpOTry ab0 OKpEeMUX il 00’ €KTIB, AaH1 MPO
TPAaHCIOPTHI TMOTOKH, BIUIMB Ha MOBKULISA Tomio. [[ns 300py BKasaHUX HTaHHMX
BUKOHYIOTh pOOOTH 3 TACOPTU3AIlli TA MOHITOPUHTY CTaHy aBTOMOOUIBHUX JIOPIT,
KIHIIEBOIO METOI0 SIKMX € CTBOpeHHs 1H(dopmaliiiftHoi 0a3u JaHUX macropra
aBTOMOO1ILHUX JIOPIT.

Hapasi Hey3rojuxeHicTh i Ipu MOTOYHINM i1HGOpMaTH3alli HaBEACHUX
IPOLECIB YIPABIIHHSA JIOPOKHBOIO MEPEXKEI0, CIHPUUYMHWIM TOSBY BEJIMKOI
KUJIBKOCTI METO/IIB 300py /IaHHUX Ta HASBHICTb OKPEMHX MPOTPAMHO-aHAJITUYHHX
komiuiekciB (ITAK), mo 36epirators Taki nati. J{o ocnoBaux ITAK mosxHa BiHECTH:
MacrmopTu3alliss Ta TEXHIYHUN OOMK (CTBOPEHHS EJIEKTPOHHOTO Tacmopra
aBToMoOUTBHOT toporu (EITA/)), moTo4Hi Ta nepiou4Hi OTJIsA 11, IHCTPYMEHTANIbHI

00CTeXEHHS CTaHy MOKPUTTS aBTOMOOUThbHUX opir (CucTema yrnpaBIliHHS CTAHOM



nokputtst (CYCII)) Tta MocroBux crnopyal (AHaTITUYHO-EKCIEPTHA CHCTEMA
ynpasiiHHs Moctamu (AECYM)), o1inka yMOB pyxy Ta 3axofiB 3 Oe3neku (6a3a
JTaHuX J0pokHBO-TpaHcnopTHuX npurof (JITIT)), mnanyBanas poOit 3 Oy miBHUIITBA
Ta PEMOHTIB aBTOMOOUIBHUX JIOPIT TOIIIO.

Hageneni [TAK nakonnuyroTh iH(OpMALIiIO PO CTaH aBTOMOOUTBHHUX JOPIT
Ta (OPMYIOTh MHOXHWHY TEXHIYHHUX TIOKa3HHKIB, TEPENIK SKUX BHU3HAYCHO
rany3eBuMu ctanaaptamu. I[Ipore HaBeneni IIAK ¢QyHKIIOHYIOTE pPO3AUIBHO,
BUKOPHCTOBYIOTHCSI 3a3BUYail Il PO3PI3HEHHUX 3aBAaHb Ta BUPIIIYIOTh JOKAJIbHI
poOJIeMH1 3aB/IaHHSI MPU YNPaBIiHHI aBTOMOOUIBHUMH JIOpOraMu abo OKpeMUMHU
o0’extamMu. MHOXMHA JTaHUX, AKI 30MparOThcsi Ta BHOCAThCA a0 1mux [IAK, ne
3aBXKJIM KOPEIIOIOTHCS 3 BCTAHOBJICHUMH BHMOTAMU IIIOAO0 CTPYKTYPH Ta MEPETiKy
JTAHUX 3T1ITHO KOHIENTYyaJIbHUX Taly3€BUX TOKYMEHTIB y cdepi cTaHgapTHU3alli
JTAHUX Ta HE BPAXOBYIOTh CyYaCHUM PIBEHb PO3BUTKY TEXHIKU Ta TEXHOJIOTIH.

Hapasi BiicyTHIM €nuHMI MiAXiA JJIs OLIHKA SKOCTI 310paHUX JaHUX TPO
MOTOYHUN CTaH aBTOMOOUIbHI JOPOTH, SIKHM JaB OM MOJIUBICTb BCTAaHOBUTH
pEJNEBaHTHICTh, HAJIMHICTh Ta €PEKTUBHICTh BUKOPUCTAHHA OTPUMAHO]1 1H(pOpMaIli.

Ha ocHoBi 11p0r0 OynM BHU3HAYEHI HAMpSIM 1 MeTa JOCTIHKCHHS, a TaKOX
OCHOBHI BHMOTH JI0 pO3pO0JeHOI METOAWKM aHANTHYHUX Ta TCOPETUIHUX
JTOCITIIKEHD.

Otxe, BpaxoByIOUH BHIICHABEJCHI JlaHI Ta BIAMOBIIHO /10 BHU3HAYEHHUX
HaIMpsAMKIB JTOCTIIKEHHS, MPOBEACHO 3MICTOBHUI aHali3 ICHYIOUMX METOJIB Ta
TEXHOJIOT1M 300py JaHWX, IO Hapa3l BUKOPUCTOBYIOTHCS B JOPOXKHIM raimy33l Ta
BCTAHOBJICHO JOLUIBHICTh X BUKOPUCTAHHS MPHU MACTIOPTH3allii aBTOMOOLTEHUX
JIOPIT.

AHami3 miaxoaiB po3BUHYTHX KpaiH cBiTy (BemukoOpuranis, Himedyunna,
CIIA, IliBnenna Kopesi) 10 BHU3HAYEHHS MEPENIKYy JaHUX IPO aBTOMOOLIBHY
JOpOTY, TMEPIOAUYHOCTI IX BH3HAYEHHS Ta MOBHOTH JO3BOJWIO CPOpMYyBaTH
lepapxigHy CTPYKTYpH IacropTa aBTOMOOUIBHOI JIOPOTH BPAaxXOBYIOYHM HE JIMIIE
KUIBKICHI TOKa3HUKHM (YacTOTa BUKOPUCTaHHS, MOBTOPIOBAHICTH), a 1 SKICHI

XapaKTEPUCTUKHU AaHUX (€(DEKTUBHICTh BUKOPUCTAHHSI, BATOMICTB ).



Ha ocHOBI mpoBeAeHUX TEOPETHUYHUX Ta AHATITUYHMX JOCIIIKEHb
pO3pO0JIEHO EKOHOMIKO-MATeMAaTHYHYy MOJIeJh 3 BHUKOPUCTAHHSM ITiJXO/IIB
KBaJIIMETPii, IO [03BOJIAE B KIHIIEBOMY €Talll YHCENIbHO BCTAaBUTUTU PaHTU
TeXHIYHUX TIOKAa3HUKIB I1aclopTa aBTOMOOLIBHOI JOTOpH (3aampoIlOHOBaHI
KUTBKICHI Ta SIKICHI KpUTEIi).

OTpuMaHi paHTH TEXHIYHHX MOKAa3HHUKIB JIO3BOJIMIN PO3POOUTH MPAKTUUHI
pEeKOMEeH 1Al ISl YIOCKOHAJICHHS CTPYKTYPH MacropTa Jyisi aBTOMOOLIBHUX J0PIT
JIEP’KaBHOTO Ta MICIIEBOTO 3HAUCHHS.

3a pe3yabTraTamu aucepraniiiHoi pod0OTH BCTAHOBJICHO HACTYIIHE.

1. I3 ananmizy BiIOMUX JITEpPaTYpHUX JAHUX Ta JOCIIIKEHb CTOCOBHO CTaHy
iH(opMaTH3allii JOPOKHBOI Tady3l BCTAHOBJICHO, II0 OCHIBHI KOHIENTYyalbHI
pILIEHHST MO0 PO3BUTKY CHCTeMH 1HGOpMaIiifHOro 3abe3nedyeHHs, sika Hapasi
BIIPOBAKYETHCA B JIOPOXKHIN raigy3i YKpaiHU BiANOBIIaIOTh Cy4acCHOMY pPIBHIO
PO3BUTKY TEXHOJIOTiM, mpoTe moTpedye YIOCKOHANEHHS 3 YypaxyBaHHSIM
MOYKJIMBOCTEH.

2. AHami3 METOMIB Ta TEXHOJIOTIH 300py MJaHWX MpHU MacmOpTU3aLii
aBTOMOOUTBEHUX JIOPIT JJO3BOJIMB BCTAHOBUTU HAMOUIbII €PEKTUBHI 3 YpaXyBaHHIM
JII0Y0i CTPYKTypH macnopta. HaiimeHnny KiNbKICTh TEXHIYHHUX MOKA3HUKIB MPU
nacrnopTu3alli aBToOMOOUIRHUX Jopir — 5,3 % BIiJ 3arajibHOl KUJIBKOCTI, MOKHA
BU3HAYUTH 3 BUKOPHCTAHHSIM aBTOMAaTUYHUX 3ac00iB 300py nanux. HaiGinbury
KUTBKICTh — 29 %, 3 BUKOPUCTAHHSIM JUCTAHIIIHHOTO 30HIYBaHHS 3e€MJIi, 30KpeMa
MeToaaMu aepohOTO3HOMKHU.

3. Po3po0ieHa eKOHOMIKO-MaTeMaTHYHa MOJIEh JJIsl BU3HAYCHHS! KPUTEPIIO
otinku epexTuBHOCTI (Kg), 103BOJIsIE KIJTBKICHO OLIHUTH €(PEKT BiJl yA0CKOHATICHHS
nacrnopTu3aliii Ta 3SMeHIIeHHs (DIHAHCOBHX BUTPAT HA BUKOHAHHS 3a3HAUYCHUX POOIT.
ExoHoMiuHMI edeKT 3rigHO JaHOi MOJeNl BiJ BIPOBAIKEHHA pPE3yJbTaTiB
JOCIIIJIKEHHSI CTAaHOBUTHh 23,4 TUC.TpH Npu macnopTu3auii 1 kKM aBTOMOOUIBHOI
JIOPOTH JIEpAHOTO 3HaueHHA Ta 33,5 TUC.rpH Tpu mnacmoptuzamii 1 &M
aBTOMOOIJTBLHOT JIOPOTHM MICIIEBOTO 3HAYEHHS. 3arajibHUi €(peKT B MeKax BCiel

JIOPOKHBOT MEepekKl YKpaiHu CTaHOBUTH 3,5 MIIIP.TPH.



4. Jlns anamizy TEXHIYHHUX TIOKa3HMKIB Ta CTPYKTYpU Macropra
aBTOMOO1JIBLHOT JOPOTH palliOHATBHUM € BUKOPUCTAHHS HACTYMHUX KUJIBKICHHUX Ta
AKICHUX KpuTepliB aHamizy: K; — koe(illieHT BUKOPHCTAaHHS i-TO TEXHIYHOTO
MOKa3HUKA; S; — BarOMICTh i-I'0 TEXHIYHOTO MMOKa3HHUKA Ta R; — paHT i-ro TeXHIYHOTO
MOKa3HUKA, BU3HAYCHOT'O Ha OCHOBI TIOTIEPEIHIX KPUTEPIiB aHATI3Y.

5. Jlns y3arasibHEHHSI OIIHKK €(DEeKTUBHOCTI MACMopTHU3aIlii aBTOMOOTBHIX
JOpir 3 ypaxyBaHHsAM OaraTomapaMeTPUYHOCTI Ta 1€papXivyHOCTI JTaHUX,
po3po0IieHa IT’ATH PiBHEBA KBAIMETPUIHA MOJIEI:

— Ha piBHi (R1) BCTAaHOBIIOETHCS MHOXKMHA JaHHX, II0 BU3HAYAETHCS IPU
MacropTU3aIlli aBTOMOOITIEHUX JIOPIT;

— Ha piBHI (R2) BUKOHYye€ThCs TpymyBaHHS (BIJHECEHHS) MOKA3HUKIB [0
KOHKPETHUX O0’€KTIB aBTOMOOLIBHOI JIOPOTH, $IKI XapaKTepU3yloTb il
KOHCTPYKTHBHI €JIeMEHTH a00 (QYyHKIIIOHATLHUN CTaH;

— Ha piBHl (R3) BHU3HA4aeTbCcsl BaroMmicTh JaHUX 3 BHUKOPUCTAHHAM
KUIBKICHUX Ta SKICHUX KPUTEPIiB OLIIHKU;

— piBeHb (Rs) BUKOPUCTOBYETHCA JUIsl OLIHKA JAaHUX 3 YypaxXyBaHHSIM
GyHKIIOHATFHUX OCOOIMBOCTEM aBTOMOOUIBLHOI OPOTH 3a TPyMaMH MOKa3HHUKIB:
[IJIbOB1, €KCILTyaTallliiHi, eproHOMIYH1, HaJ1MHICHI, €CTETUYHI Ta 00 OE3MeKU
PYXY,

— Ha piBHI (Rs) BCTaHOBIIOETHCA KOMIUIEKCHUN TMOKAa3HUK €(EeKTHUBHOCTI
nanux (Kg), 1o xapakrepusye JOLUIbHICTh 300py Ta BAKOPUCTAHHS OKPEMUX TAHUX
MPU MACcTOPTU3allii aBTOMOOTFHUX JIOPIT.

6. Ha ocHOBI mpopaH)XOBaHUX pe3yJbTaTiB JOCHIKEHHS TEXHIYHUX
MOKA3HUKIB TAacopTa aBTOMOOLILHOI JOpOrd 3a piBHeM iX BaromocTi (S;) Oyio
BCTAHOBJICHO:

— 58 TexuiuyHMX oka3HUKH (4,0 % Bi 3araabHOI KUIBKOCTI) 3HAXOASITHCS
B nianasoHi 0 — 0,1, MaroTh y>ke HU3bKHI pIBEHb BArOMOCTI;

— 317 texuiunux mnokazHuku (22,0 % BiO 3ara’gbHOl  KUIBKOCTI)
3HaXoAThCs B miama3oHi 0,1 — 0,25, To0ToO MarOTh HU3BKHUI PiBEHb BAarOMOCTI,

— 689 TexHIuHUX TOKa3HUKU (47,8 % Big 3arajgpHOl KUIBKOCTI
9



3HaXOJAThCs B aiana3oHi 0,25 — 0,5, ToOTo MarOTh cepeHil piBEHb BarOMOCTI;

— 342 TexHiuHMX mokazHUKH (23,8 % Big 3aradbHOl  KUTBKOCTI)
3HAXOAAThCs B AianasoHi 0,5 — 0,75, ToOTO MarOTh BUCOKHI PIBEHh BATOMOCTI;

- 34 TexHIYHUX MTOKa3HUKH (2,4 % BiJI 3arajgbHO1 KIJTLKOCTI1) 3HAXOIATHCS
B niama3oHi 0,75 — 1, ToOTO MarOTh JTyKe BUCOKUH PIBEHh BArOMOCTI.

Haii6inpm egeKTUBHUM 3a pe3yJbTaTaMH PO3PaxyHKIB 3TAHO pO3pOOICHOT
METOJMKHA € BHKOPHUCTAHHS METOJIB JHCTAHIIMHOTO 30HIYBAaHHS 3eMJIi
(ebextuBHicTh MeTOny Epax = 0,80), 0e3mijoTHUX JIITAJbHUX amapariB
(edextuBHicTh MeTOny Epax = 0,60) Ta i1HCTpyMEHTaTIbHMX OOCTEXEHb 3
BUKOPUCTAHHSAM JIa3€pHOTO CKaHyBaHHs (€pekTuBHICTh MeTONy Epax = 0,58) mis
300py AaHUX MPU NACHOPTU3ALI] aBTOMOOLIIBHUX JIOPIT.

7. Po3po0eH0 mpakTU4YHI peKOMEHalli MI0JI0 YAOCKOHAJIEHHSI CTPYKTYpH
nacrnopra Jjisi aBTOMOOUIBHUX JOpPIT JEp>KaBHOTO Ta MICIIEBOIO 3HA4YeHHS. 3a
pe3yibTaTaMu AOCHIHKEHHS! KUIBKICTh 00’ €KTIB MacrnopTa aBTOMOOLIBHOI JOPOTH
3MEHIIEeHO 3 85 1o 45 mtyk, abo Ha 47 %.

KinbKicTh TEXHIYHUX MTOKA3HUKIB MO PIBHAX JAaHUX HACTYyITHA:

ABTOMOOUIBHI 1OpOTH JAepkaBHOro 3HaueHHs: PiBeHb 1 — 107 TexHIUHUX
MOKa3HUKIB Ta 5 00’ekTiB macnopta; PiBeHb 2 — 399 TexHIUHHUX TMOKA3HHKIB Ta
9 o0’extiB macnopta; PiBenb 3 — 328 TexHIuHUX MMOKa3HUKIB Ta 11 00’ekTiB
nacriopta; PiBenb 4 — 139 TexHIYHMX TOKa3HMKIB Ta 9 0O0’€KTIB MacHopTa;
PiBenb 5 — 137 TeXHIYHMX MOKA3HHUKIB Ta 8 00’ €KTIB MacCIopTa.

ABTOMOOUIBHI JOpOTH MicieBoro 3HaueHHs: PiBeHb 1 — 99 TexHIUHHX
MOKa3HUKIB Ta 4 00’ekTiB macnopta; PiBedb 2 — 341 TeXHIYHUX TMOKA3HMKIB Ta
8 o00’extiB macnopta; PiBenb 3 — 329 TexHIYHUMX TOKa3HUKIB Ta 11 00’eKkTiB
nacnopta; PiBenb 4 — 155 TexHIYHUX MOKAa3HUKIB Ta 9 00’ €KTIB nacnopTa; PiBeHb 5
— 186 TexHiyHUX MOKa3HUKIB Ta 12 00’€KTIB macmopTa.

HaykoBa HOBHM3HA O1ep:KaHMX Pe3yJIbTATIB.

1. Po3poOneHo KBaJgiMETPUYHY MOJENb MO0 BU3HAYEHHS €()EKTUBHOCTI

BUKOPHUCTAHHS JIaHUX IMacIOpTHU3aIlli aBTOMOOUIBHUX JIOPIT;



2. Po3poOneHo MeToa OIIHKM JaHMX TaclopTH3alii A palrjioHazizarii
CTPYKTYpPH MacropTa aBTOMOO1IBHOI JOPOTH Ha OCHOBI 3aCTOCYBaHHS KIJIbKICHHUX
Ta SIKICHUX KPUTEPIiB;

3. YaockoHalleHO iCHYIOUl MiAXOJM IOJ0 BU3HAYEHHS OOCATY Ta BHIY
iH(bOpMaIIii T yac macnopTr3arlii aBTOMOOUTFHUX IOPIT HA eTalll X eKCIUTyaTallii;

4. OTpuMao MoJaIbIINK PO3BUTOK METOT OIIHKA IAHUX MPO MOTOYHUN CTaH
aBTOMOOUIILHOT JOPOTH 3 YpaxyBaHHIM 3aJ1aHO1 €(heKTUBHOCTI Ta TOBHOTH HAsIBHOT
iHpOopMaIii.

IIpakTUYHe 3HAYEHHS OJeP:KAHUX Pe3yJIbTATIB.

1. Po3pobneHo pexomeHAallii IMOJ0 paHTiB MOKAa3HUKIB TMacropra
aBTOMOOUTBHUX JIOPIr 3 ypaxyBaHHAM iX pIBHIB BaroMocTi y MPOrPaMHO-
AHATITUYHUX KOMIUIEKCAX, IO 3aCTOCOBYIOTH Yy JOPOXKHBOMY TOCIOJAPCTBI
VYkpainu;

2. Bru3HaueHo nepeiik METOIB Ta TEXHOJIOT1N 300py JaHUX, SIK1 € HalOLIbII
e(eKTUBHUMU JJIsl BUPIIICHHS 3aBJaHb TACIOPTU3AIlll aBTOMOOLITEHUX JIOPIT;

3. BcTaHOBIIEHO TepestiK TEXHIYHUX MOKAa3HUKIB MAcropTa JUisl BA3ZHAYEHHS
o0cAry HEOOX1THUX JaHMX TPH MacrnopTU3alli aBTOMOOUTEHUX JOPIT JeP>KaBHOTO
Ta MICIIEBOT'O 3HAYEHHSI,

4. BropoBamkeHHs pe3yibTaTiB JOCHiKeHHs: Jlep)kaBHE MiAMPUEMCTBO
«YKpailHChKUI JEpKABHUM 1HCTUTYT 3 MPOEKTYBaHHS 00 €KTIB JIOPOKHBOTO
rocriogapctBa» (M. KuiB), Ciy>x0a aBTOMOOUTBHUX JIOpIr Y 3amopi3bkiil obnacTi
(M. 3amopixokst), Cioyxk6a aBToMoOUTBbHUX H0opir y Cymcekiit obnacti (M. Cymn),
Cnyx0a aBTOMOOUIBHUX JOpIT Yy XapKiBChKiii oOmacti (M. XapkiB) Ta B
HaBuyajgbHOMY npoueci HarionanbHoro tpancnoptHoro yHiBepeurtery (M. Kuis) npu
miaroToBIl (HaxiBiiB creriaabHOCTI 192 «byAIBHUNITBO Ta ITUBLIBLHA THKEHEPISN.

KawuwoBi cjgoBa: aBromoOuIbHA  Jopora, fAaHl, e(EKTUBHICTb,

NacrnopTU3allisi, paHr, TEXHI4HI MOKa3HUKH, YAOCKOHANIEHHS, CTPYKTypa JaHUX.
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The quality of road management depends on the availability, reliability and
correctness of information data that is collected and accumulated by various means
and monitoring systems during the operation of the road at all stages of its life cycle.

Such data include technical indicators that characterize the current state of the
road and used to determine and assess its transport and operational condition,
consumer properties, when planning the construction and repair of the road network
to rationalize financial and logistical resources.

The basic information for effective management decisions is the accumulated
and stored data set, which characterizes the geometric parameters of the road or its
individual objects, data on traffic flows, environmental impact, etc. To collect these
data, work is carried out on certification and monitoring of roads, the goal of which
IS to create an information database of the passport of roads.

Currently, the inconsistency of actions in the current informatization of the
above processes of road network management, has led to the emergence of many
data collection methods and the presence of separate software and analytical systems
that store such data. The main ones include: certification and technical accounting
(creation of an electronic road passport), current and periodic inspections,
instrumental inspections of the state of road coverage (Coverage Management
System) and bridge structures (Analytical and expert bridge management system)),
assessment of traffic conditions and safety measures (database of road accidents
(road accidents)), satellite and GIS technologies, local use of unmanned aerial

vehicles.



These PACs accumulate information about the condition of roads and form a
set of technical indicators, the list of which is defined by industry standards.
However, these PACs operate separately, are usually used for separate tasks, and
solve local problems in the management of roads or individual objects. The set of
data that is collected and entered these PACs does not always correlate with the
established requirements for the structure and list of data according to conceptual
industry documents in the field of data standardization and does not consider the
current level of technology.

There is currently no single approach to assessing the quality of the data
collected on the current state of roads, which would make it possible to establish the
relevance, reliability and efficiency of the information obtained.

Based on this, the direction and purpose of the study were determined, as well
as the main requirements for the developed methodology of analytical and
theoretical research.

Therefore, considering the above data and in accordance with the identified
areas of research, a meaningful analysis of existing methods and technologies of data
collection currently used in the road industry and established the feasibility of their
use in the certification of roads.

Analysis of the approaches of developed countries (UK, Germany, USA,
South Korea) to determine the list of data on the highway, the frequency of their
definition and completeness allowed to form a hierarchical structure of the highway
passport considering not only quantitative indicators (frequency, frequency) but also
qualitative data characteristics (efficiency, weight).

Based on the conducted theoretical and analytical research the economic-
mathematical model with use of approaches of qualimetry that allows to insert in the
final stage numerically ranks of technical indicators of the passport of the automobile
upwards (quantitative and qualitative criteria are offered) is developed.

The obtained ranks of technical indicators allowed to develop practical
recommendations for improving the structure of the passport for highways of state

and local importance.



According to the results of the dissertation, the following was established.

1. From the analysis of known literature data and research on the state of
informatization of the road industry it is established that the main conceptual
solutions for the development of information support system, which is currently
implemented in the road industry of Ukraine correspond to the current level of
technology.

2. Analysis of methods and technologies of data collection in the certification
of roads allowed to establish the most effective, considering the current structure of
the passport. The lowest number of technical indicators for the certification of roads
- 5.3% of the total, can be determined using automatic data collection tools. The
largest number - 29%, using remote sensing of the earth, by aerial photography.

3. Developed economic and mathematical model for determining the criterion
of performance evaluation (KE), allows you to quantify the effect of improving
certification and reducing financial costs for these works. The economic effect
according to this model from the implementation of the results of the study is 23.4
thousand UAH for the certification of 1 km of state roads and 33.5 thousand UAH
for the certification of 1 km of local roads. The total effect within the entire road
network of Ukraine is UAH 3.5 billion.

4. For the analysis of technical indicators and structure of the passport of the
highway it is rational to use the following quantitative and qualitative criteria of the
analysis: Kj - coefficient of use of the i-th technical indicator; Si is the weight of the
i-th technical indicator and Ri is the rank of the i-th technical indicator, determined
based on the previous analysis criteria.

5. To generalize the assessment of the effectiveness of road certification,
considering the multiparametric and hierarchical data, developed a five-level
qualimetric model:

at the level (R1) the set of the data which is defined at certification of
highways is established,;

at the level (R2) the grouping (assignment) of indicators to specific objects of

the highway, which characterize its structural elements or functional state;



at the level (R3) the weight of data is determined using quantitative and
qualitative evaluation criteria;

at the level (R4) is used to evaluate the data taking into account the functional
characteristics of the road by groups of indicators: target, operational, ergonomic,
reliable, aesthetic and traffic safety;

at the level (R5) is set a comprehensive indicator of data efficiency (Kg),
which characterizes the feasibility of collecting and using individual data in the
certification of roads.

6. On the basis of the ranked results of research of technical indicators of the
passport of the highway on level of their weight (S;) it was established:

— 58 technical indicators (4.0 % of the total) are in the range of 0 - 0.1, have
a very low level of weight;

— 317 technical indicators (22.0 % of the total) are in the range of 0.1 - 0.25,
have a low level of weight;

— 689 technical indicators (47.8 % of the total) are in the range of 0.25 - 0.5,
have an average level of weight;

— 342 technical indicators (23.8 % of the total) are in the range of 0.5 - 0.75,
have a high level of weight;

— 34 technical indicators (2.4 % of the total) are in the range of 0.75 - 1, have
a very high level of weight.

The most effective according to the results of calculations according to the
developed method are the use of remote sensing methods (efficiency of the method
Eracs = 0.80), unmanned aerial vehicles (efficiency of the method Epacs = 0.60) and
instrumental surveys using laser scanning (efficiency of the method Epacs = 0, 58)
for data collection in the certification of roads.

7. Practical recommendations for improving the structure of the passport for
highways of state and local importance have been developed. According to the
results of the study, the number of objects in the highway passport was reduced from
851t0 45, or 47%.



The number of technical indicators for data levels is as follows:

Highways of state importance: Level 1 - 107 technical indicators and 5 objects
of the passport; Level 2 - 399 technical indicators and 9 passport objects; Level 3 -
328 technical indicators and 11 objects of the passport; Level 4 - 139 technical
indicators and 9 objects of the passport;

Level 5 - 137 technical indicators and 8 passport objects.

Highways of local significance: Level 1 - 99 technical indicators and 4 objects
of the passport; Level 2 - 341 technical indicators and 8 passport objects; Level 3 -
329 technical indicators and 11 objects of the passport; Level 4 - 155 technical
indicators and 9 objects of the passport; Level 5 - 186 technical indicators and 12
passport objects.

Scientific novelty of the obtained results.

1. A qualimetric model has been developed to determine the effectiveness of
the use of road certification data.

2. The method of estimation of certification data for rationalization of
structure of the passport of the highway based on application of quantitative and
qualitative criteria is developed.

3. The existing approaches to determining the amount and type of information
during the certification of roads at the stage of their operation have been improved.

4. The method of estimating data on the current state of the highway
considering the specified efficiency and completeness of available information has
been further developed.

The practical significance of the obtained results.

1. Recommendations on ranks of indicators of the passport of highways
considering their levels of weighting in the program-analytical complexes applied in
road economy of Ukraine are developed.

2. The list of methods and technologies of data collection which are the most

effective for the decision of problems of certification of highways is defined.



3. The list of technical indicators of the passport for definition of volume of
the necessary data at certification of highways of the state and local value is
established.

4. Implementation of research results: State Enterprise «Ukrainian State
Institute for Design of Road Facilities» (Kyiv), Service of roads in Zaporizhia region
(Zaporizhzhya), Service of roads in Sumy region (Sumy), Service of roads in the
Kharkiv region (Kharkiv) and in the educational process of the National Transport
University (Kyiv) in the training of specialists in the specialty 192 «Construction
and Civil Engineering.

Key words: highway, data, efficiency, certification, rank, technical

indicators, improvements, data structure.
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