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AHoTaitis. Y po0oTi aHaAITI3y€ThCS TOCBIT CTBOPEHHS Ta po30ym0BH Kadenpu iHGopMaIlitHuX CUCTEM
i TexHoJOriiH HarioHalbHOTO TPaHCIIOPTHOTO YHIBEPCUTETY, BH3HAYCHO CKJIAZOBI HAYKOBO-TIEIAroriqHOI
JISUTBHOCTI Ta TEpPCIEeKTUBH iX PO3BUTKY 3 ypaxyBaHHSAM IUHaMIYHUX 3MiH y cdepi iHPopMamiitHux
TEXHOJIOTii, BUMOT TPAHCIIOPTHOI Taly3i Ta 3aKOHOIaBCTBA YKpaiHu y cepi OCBITH.

Kurouosi caoBa: kadeapa iHpopMamiiHUX CHCTEM 1 TEXHOJOTiH, TPaHCHOPTHA raiy3b YKpaiHu,
¢axiBui 3 iHpopMaLIHHUX TEXHOIOTiH, OCBITHI IPOrpaMH, CTEHKXOJIIEPH.

Beryn. YV Ham yac, KOIMW ITFOJCTBO 3pOOHIIO SKICHHI CTPUOOK i3 3aii3HOi JOOM B TEXHOIOTIYHY,
3HAYCHHS 1HPOPMAIIIMHUX TEXHOJIOTIH 1 cHcTeM HEHMOBIPHO 3pOCTaE, OCOOIMBO B TPAHCIIOPTHIN Tamy3i. Y
3B'A3KY 3 POCTOM MOTpeOH TpaHCMOPTHOI Tamy3i YKpaiHM y BHUCOKOKBamiikoBaHMX (haXiBLSIX, 3AaTHHX
BUpINIyBaTH HOBI KOMIUIEKCHI 3aJadi O[O0 KOMIT IOTepH3alii, aBTOMAaTH3allil Ta iHTeIeKTyami3alii
TpaHCHOPTHUX TporeciB i cucreM 19 mumas 2005 poky y HarioHanpbHOMY TpaHCHIOPTHOMY YHIBEPCHTETI
(HTVY) 6yno 3acHoBaHO Kadenpy indopmamiiinux cuctem i texHoiorid (ICT). IIporsirom nBoX necsaTupid
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Kaeapa akTUBHO PO3BHBAETHCSA, BIPOBAKYIOUM HOBI HaBUANbHI MPOTpaMH, CTBOPIOIOYHM JlabopaTopii Ta
PO3pPOOITIOI0YH TOCTITHAIIEKI TTPOSKTH Y Taly3i 00pOOKH JaHWX, CTBOPEHHS MMPOTPaMHOTO 3a0e3MeYeHHS Ta
IrOpuTMIB Uit TpancnopTHuX cucreM. Cporogni kadeapa ICT Bigirpae BakIMBY poiib y HaBYAILHOMY
mporieci HTY, skuili crnaBUThCS CBOEK  ICTOPi€r0, BIPOBA/PKCHHSM IHHOBAIli 1 MiATOTOBKOIO
BHCOKOKBaNipikoBaHUX (axiBIiB TPAHCIOPTHOI c(epH BiANOBIMHO OO BHUMOT HOPMATHBHO-TIPABOBHX
TIOKyMEHTIB y cdepi ocBiTH YkpaiHum Ta 3aTBepmkeHux monoxkenb HTY [1]. KmrodoBuMm 3aBmaHHSIM
ChOTOJICHHS € 30€pSKECHHS KpallluX TPaIuIiliid kageapH, 3aCHOBAaHUX Ha 0araTopiuHOMY JTOCBiJII OCBITHBOI Ta
HAYKOBOI JisUTbHOCTI, PO3BUTOK YCiX 1 CKIIaJOBUX, MiABULICHHS HAYKOBO-TIEAAroriyHOro MOTEHIIaly IUITXOM
OBOJIOTIHHS HOBITHIMH OCBITHIMH Ta iHPOPMAIiHHIMH TEXHOJIOTISIMH.

Meta crarTi — aHami3 JOCBimy CTBOpeHHS Ta po30ynoBu Kadenpu iHPOpMaLiHHX cHCTEM i
TexHoJorii HalioHanbHOTO TPAaHCIIOPTHOTO YHIBEPCHUTETY, CHCTEMaTH3allisli Ta y3aralbHEHHS eTalliB,
CKJIQJIOBUX 1 IEPCIIEKTHB PO3BUTKY HAa CYyYaCHOMY PHHKY OCBITH, iHQOpMAIiHHIUX TEXHOJOTIH i TpaHCIOPTHOT
rany3i Ykpaiau.

Buknag ocHoBHoro martepiany. Kapenpa ICT € BunmyckoBoro Ta 3iiCHIOE MIArOTOBKY OakanaBpiB i
MaricTpiB 3a crenianbHicTIO F2 «lHXeHepis mporpaMHOTO 3a0e3MeUYeHHs», a TAKOXK MiArOTOBKY OakanaBpiB,
MaricTpiB 1 mokTopiB dimocodii 3a cmemianpHicTIO F3 «Komm‘torepri Haykm» [2]. AKTyambHICTH
BrpoBakeHHs B HTY OCBITHIX mporpaMm Iux creniainbHOCTeH Oyiia 00yMOBIICHA MMOCTIHHO 3pOCTAal0unM Ha
PHHKY Tpali monutoM Ha ¢axiBUiB 3 iHPOpPMALiHUX TEXHOJIOTiH, a cneuu@ika MporpaM BU3HAYAETHCS
HaraJbHAMH TOTPeOaMu TPaHCIIOPTHOI TaTy3i BUPINTyBATH HOBI KOMITIEKCHI 3a/1adi MO0 1HTEICKTyali3aril
TPaHCIIOPTHHX MPOIIECIB I CUCTEM, 110, B CBOIO Yepry, NOTpedye miAroToBKH (axiBIiB, 3aTHUX ITiIBUILYBATH
piBEeHb aBTOMAaTH3alii MPOLECIB TPAHCHOPTHUX MiANPHUEMCTB, IIBUAKO AJaNTyBaTHCh OO IOSIBE HOBHX
iH(OpMaIiTHIX TEXHOJIOTIH 1 3aCTOCOBYBATH iX JJISl PO3BUTKY  3a0e3MeueHHs] KOHKYPEHTOCIPOMOXKHOCTI
TPaHCIIOPTHO-IOPOKHBOTO KoMIUlekcy Ykpainu. s ¢opmyBaHHA y 3100yBayiB CydyacHUX 3HaHb 3
iHpopmaniitnux TexHoiorid Ha kadeapi ICT croromHi cTBOpeHO YMOBH e(heKTHBHOT HAYKOBO-TIEIarOriqHOT
TSUTBHOCTI Ta 3a0e3MedyloThCS Ha CyJYacHOMY piBHI BCi HEOOXiJHI CKIIaJOBI OCBITHBOTO TpOIECy —
oprasisaiiifHa, KagpoBa, METOINYHA, HAYKOBA, MaTepPiallbHO-TEXHITHA, CHCTEMHO MPOBOJIUTHCSI POOOTa 3 iX
HETIEPEpBHOTO YJIOCKOHAICHHS 3 YpaxyBaHHSM INBHIAKO3MIHHHUX BHUMOT PHHKY TMpali, CTEHKXOJJIEpiB,
3aKOHOAABCTBA y cepi ocBiTH.

Kaopoee 3a6e3neuennn. OcBiTHIN poniec Kadeapu 3a0e3neuyeTbes Ipy>KHUM KOJICKTHBOM HayKOBO-
MeIaroTiYHHUX TIPAIiBHUKIB, SKUH 00’ €HYy€e 3aBiqyBava kadeapH, micTh Npodecopis, IICTh JOLUEHTIB, CiM
CTapIIMX BUKJIAJayiB i MIICTh aCHCTEHTIB, PO BUCOKUH MpogeciifHuil piBeHb SKUX CBigUaTh MMOKa3HUKH iX
kBaiikarii (puc.1): mricTh BUKIa1avdiB MarOTh HAYKOBHH CTYIIHB JTOKTOpPA HAYK 1 BUEHE 3BaHHS mpodecopa;
ciM BUKJIaJadiB MaloTh HAYKOBHH CTyMiHb KaHAHMIATAa HAYK 1 IT’ATh BUKJIAJAadiB — BUCHE 3BaHHS JOIICHTA,
npodecop bapanos I'.JI. € Jlaypeatom JlepskaBHoT nipemii YKpaiHu B raiy3i HayKH 1 TEXHIKH Ta 3aClly>KEHUM
IisueM Haykd 1 TexHiku Ykpainm; npodecop ['aBpunenko B.B. € akagemikom TpaHcmopTHOI akamemii
Ykpaiau 1 HaropoDKCHW MMOYECHUM 3HAKOM «BimMiHHHWK ocBiTH YKpainm», nmpodecopu bespepxuit O.1.,
3y6Opeubka H.A. € unen-kopecnongentamu TpancnopTHOT akaemii Ykpainu, a mpogecopu ['aBpunenko B.B.,
Bapanos I'.JI. € akagemikamu iHIIUX ramy3eBux Akxaaemiii Ykpainu. CyTT€BUM € BHECOK BCHOTO KOJIEKTHBY
kadenpu y MeTonn4Hi Ta HaykoBi 3100yTku HTY, B ocBiTy Ta Hayky Ykpainu [3].

3 MOMEHTY 3acHYBaHHs Kadeapy O4YOIoe akaaeMmik TpaHCIOpTHOI akazemii YKpaiHH, akaaeMik
AxazeMii iHKeHepHUX HayK YKpainu, wieH HarioHansHOTO KOMiTeTy YKpaiHU 3 TEOPETHYHOI Ta MPUKIATHOT
MeXaHikd, BigMiHHHK ocBiTH YKpaiHH, TOKTOp (Di3MKO-MaTeMaTHIHHUX HayK, podecop ["aBpuienko Banepiit
BonmonumupoBud. Benmknii BHECOK y CTAHOBJICHHS Ta PO3BHTOK Kadempu 3pobwmu: m.¢d.-M.H., mpod.,
npodecop kadenpu bessepxwuii O.1.; k.1.H., noueHt, BinminaKK ocBiTH Y Kpainu, npodecop kadeapu Jlorauos
€.I'.; k.T.H., gou., goueHt kadeapu byas O.I1.; Binminauk ocBitd Ykpainu, nouent xadenpu ITapoxHeHko
JLM.; k.¢b.-M.H., noneHT, noueHT kKadenpu Llykanos [.M.; nonient kadenpu [llymeiiko O.A.; crapuri Buknagadi
Cepeuenok C.®., Mockeuuosa .. V pi3Hi poku y po30ynoBy kadenpu BHECIH HAYKOBI 3J00YTKH BiOMi
BueHi: Kybenko B.Jl. — m.¢.-m.H., mpod., akamemik HamionaneHoi Akamemii Hayk VYkpainu, Jlaypeat
HepxaBHoi npemii YKpaiHu B rairy3i HayKH 1 TEXHIKH, 3aCTyKeHUI J[isT9 HAYKHW 1 TeXHIKH Y KpaiHu, Jlaypeat
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PecnyOnikancbkoi mpemii iM. Mukonn OCTpOBCHKOro B Tamy3i Hayku i TexHiku, Jlaypear mpemii HAH
VYkpainun im. akagemika O.M. [luHHuka, wieH HamioHanbHOTO KOMiTeTy YKpaiHH 3 TEOpPEeTHYHOI Ta
npukianHoi MexaHiku; bensescokuii JI.C. — a. T. H., mpod., 1Bivi Jlaypeat lepxaBHoi npemii Y kpainu B ramysi
Haykd 1 TexHikd, Jlaypear mpemii iMm. M.€. XKykoBcekoro, 3aciykeHUH Aisd HAayKH 1 TeXHIKH YKpaiHw,
akanmeMik TpaHcIopTHOT akagemii Ykpainu, akameMik MixkHapoaHOT akaaeMii HaBirartii Ta ypaBIiHHSI PyXOM;
Kozenko C.B. — n.1.H., mpodecop, Jlaypear JlepkaBHOi mpemii YkpaiHu B Tamy3i HaAyKd 1 TEXHIKH,
3aciyXeHUl BHHAXigHUK YKpaiHu, akageMik MiKHapogHOi akaaeMii HaBiramii Ta ympaBIiHHA PYyXoM;
[TaBmenko I[I.M. — m.t.H., mpodecop, Jlaypear [lepkaBHoi mpemii YkpaiHm B Tamy3i HaAyKd 1 TEXHIKH,
3acimy>xeHHi i1 HayKu 1 TexHiku YKpainu; Tomamescekuit B.M. — n.1.H., nmpodecop, Jlaypear [lepkxaBHOI
npeMii YKpaiHu B ramysi Hayku 1 Texuiku; bimok I1.I. — a.T.H., mpodecop, Jlaypear [lepkaBHoi mpemii
VYkpainu B ranmysi Hayku i TexHiky; Jlumapuenko O.C. — 1.1.H., npodecop, wieH HamioHansHOTO KOMiTETY
Ykpaiau 3 TeoperndyHoi Ta mpukiamHoi MexaHikyd; Cykad M.K. — m.r.H., npodecop, akagemik Axamemii
IHKCHEePHHUX HayK YKpaiHu, akanemik Akanemii OyaiBHuntBa Ykpainu; [Ineckau B.JI. — a.e.H., mpodecop;
3y6 C. C. — n.1.H., c.H.C., JlaypeaT epxaBnoi npemii Ykpainu B ramysi ocsitu; 3aiines €.0. — 1.T.H., C.H.C.;
Kupumok B.C. — n.d.-m.H., c.H.C.; TiroBa H.B. — n.1.H., mpodecop.
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Pucynox 1 — HaykoBo-nienaroriqyauii mepconai kadenapu inhopmamiiHuX CHCTEM 1 TEXHOJIOTIH
Figure 1 — Scientific and pedagogical staff of the Information Systems and Technologies Department
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Inrepecu BuKnagauiB kadeapu peayizyloTbCs LUIIXOM 3a0e3ledeHHs iX akaJeMidyHoi cBOOOIM B
mporieci peamizamii Ta ymockoHaneHHs ocBiTHiIX mporpam (OIT), BubOopi MeTomiB HaBYaHHS, 3MiCTOBOTO
HANOBHEHHS HABYAIGHUX JHCHUIUIIH, BUKOPHUCTAHHI pe3yJbTaTiB BIACHUX pE3yJbTaTiB HAYKOBHX
JOCTIUKeHb, CTa)XyBaHHS y BITUM3HSHUX 1 3aKOpIOHHHMX 3aKiajax BHUINOi OCBiTH. Bukiagaui MaioTh
MOXKJIMBICTh MpodeciiHOro 3pocTaHHs Ta MiABUINEHHS KBamidikarii Ha KOH(GEPEHIisX, Kypcax 3 BUBUCHHS
MOB, HOBUX TEXHOJIOTiH, METOIB i pOopM HaBUAHHS, CTAXKYBAHHIX 32 POrpaMaMH aKaJAeMIqHOI MOOITBHOCTI
Epasmyc+KA B pamkax yroa npo criBpoOITHUITBO B yHiBepcuTeTtax Koncranna (Himeuunna), Pumy (Itanis)
Ta iHmmx [4, 5]. 3100yBadi i BUKIa1a4i MalOTh 3MOTY IPUHAMATH y4acTh y Iporpami akaieMiyHoi MOOITBHOCT.
Tax moment CBatko B.B. OpaB ydacTsh y MiKHapOZHOMY CTaXKyBaHHI B paMKaxX MPOTpaMH aKaIeMidHOI
moGinmeHocTi HITIT «Staff Mobility For Training Mobility Agreement» B yniBepcuteti Tor Vergata (Pum,
ITamist), y craxkyBaHHi aAMiHICTpaTHBHOTO epcoHaly B YHiBepcuteTi Anbmepii (Icnanis) B paMkax mporpamu
ERASMUS+, B VHiBepcuteti cranoro po3sutky EOepcBanbme (HNEE, Himewunna). HTY 3abesneuye
BCceOIUHY MiATPUMKY, CTUMYJIIOE BUKJIAIa4iB Y paMKaX CHCTEMHU PEHTHHTOBOTO OIIHIOBAHHS 1X MisUTEHOCTI [6],
Hazae iHpopmalito npo npodeciiiHi, HayKoBi, MPOCBITHULIBKI 3aX0IH, SIKi BiIOYBalOThcs B YKpaiHi i CBITi,
HaJa€e AOCTYII 10 HayKOMeTpu4HUX 0a3 manux Scopus i Web of Science. OCBITHE cepeioBHILIE, SIKE CTBOPEHE
B HTVY 1 30kpema Ha kadeapi, Hamac MOXKIUBICTb 3aJ0BOJLHUTH TOTPEOM Ta iHTEpeCH BHUKIAAAdiB i
3100yBaviB y MiATpHMaHHI (Qi3UYHOTO Ta MEHTAIBHOTO 370POB’sl — Ha Kadenpi Bix Moyarky ii CTBOPEHHS
YCIINIHO MPALIOIOTh CIIOPTHBHI CeKIii 0aaMiHTOHY, QyTOOIYy, Typu3My. Buknanadi TpaauuiitHo BUOOPIOIOTh
MIPU30Bi MICIIS HAa CITIOPTUBHUX 3MaraHHsAX Pi3HOTO PiBHS [7].

Cmeiixxondepu. Ha oCHOBI BIANOBIIHUX AOTOBOPIB MpO CHiBIpamioo Kadeapa MiIATPUMYE TiCHUHA
3B'S30K 3 IIMPOKUM KOJOM CTEHKXOJAEPiB — MpEACTaBHHUKaMU pOOOTONABIIB 1 akaJeMi4HOI CHUIBHOTH
(3akmamamu BHUINOI OCBITH YKpaiHu Ta mizposnizamu HamionanpHoi Axazemii Hayk Ykpainu). Ha xadenpi
3acHOBaHO Pamy poOOTOMaBINB, MO CKIAAy SKOi BXOISATH IPEICTABHUKH HAHOUTBITUX KOMIAHIN B Tamy3i
iHpopmaniitaux TtexHoxnorii: EPAM, CISCO, GlobalLogic Ukraine, AVL System, TOB «YkpaiHcbki
iHpopmariitHi TexHomorii», Qatestlab, Genesis, Sigma Software, TOB «Xyagseit Ykpaina» (tabnums 1), a
TaKOX TMPOBIAHMX TPAHCIIOPTHUX KOoMIIaHid, Takux sik AcCMAII Ykpainu, «Ckanis Ykpaina», KII «Ileatp
oprasizailii JOpo)KHBOTO PyxXy» Ta iH. [8].

Taénuya 1 — Creiikxonnepu kadenpu iHGOpMaIifHIX CUCTEM 1 TEXHOJIOTIH
Table 1 — Stakeholders of the Department of Information Systems and Technologies

Komnania JloroTun kommnanii Joroeip eix Tocnnanus Ha ZOrOBIp MPO CIHBNPALIO

EPAM 4 Epam) 01032021 |hitp://kistntu.edu.uafugoda/ugoda_epam.pdf

o:lf oduuafueodafusoda softserve.ndf
SofiSere Softse FVe | 15012020 |hupinistat eduvafugodalugoda_sofiserve pdf
1
Globallogic'| T ——_—.
GlobalLogic bt~ 03.05.2020 |http://kist.ntu.edu.ua’ugoda/ugoda_globallogic.pdf
Genesis GENESIS | 1501.2024 |hup/kist.ntu.edu va/ugoda/ugoda_genesis.pdf
L]
Cisco alvaln 29.04.2021 | hetps/kist.ntu.edu.uafcisco_ntu.php
Huawei s" 17.04.2024
-
HUAWEI
Sigma Software SIGma 01.12.2023 |http:/kist.ntu.edu.ua’ugoda/ugoda_sigma.pdf
Softuware
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PobGoTonaBii 3amy4aroThest 10 po3pOOKH 1 MEperisiy OCBITHIX MporpamM, OpraHizailii Ta peamizarii
OCBITHBOTO MPOIIECY, TPOBEICHHS TPAKTUKH, JIEKIIil, BOPKIIOIIB, HAYKOBUX CEMIHAPIB
(puc. 2). Taka cniBnpans cupusie po3Butky kadeapu ICT i popmyBaHHIO cTpaTterii AisILHOCTI 3 BpaxyBaHHIM
TEHJCHIIH pPHHKY TIpami; 3alydyeHHI0 3700yBadiB qo0 HaBuaHHS Ha 0a3i [T-dipm 1 momamemioro
TIpareBIalITyBaHHS, MiIBUIICHHIO PiBHA KBaTidikaiii BUKIaaaqdiB.

Pucynok 2 — BingsinyBanus 3100yBayamu [ T-kommnaniit
Figure 2 — Applicants’ visits to IT companies

3a inminiaTuBu goueHTa Kadeapu Catka B.B. y 2021 poui Oyno 3acHoBaHO MepekeBy akaneMmiro
CISCO npu HTYVY, sixa y 2022 poui orpumana BinzHaky «ACADEMY EXCELLENCEy, sxoro Big3HauaoTh
HalKpali akajgeMii y KO)KHOMY 3 perioHiB 3a e()eKTHBHE BIPOBA/KEHHs HABYAJIBHUX MPOrpaM, MBHIKAN
PO3BHTOK Ta YCHILIHY B3a€EMOAII0 3 mapTHepamu [9]. Crapmmii Bukiagad kadgeapu Pynoman H.B. orpumana
Big3HaKy Instructor Years of Service 3a akTuBHY y4acTh B Mepexesiit akanemii CISCO. Buxnanadi kadenpu
CHUCTEMATHUYHO MiIBUIIYIOTh KBamiikarliro Ha 0a3i Imiei akazemii Ta BUKOPUCTOBYIOTH ii IutaTdopMmy s
BUKJIaJJAHHS JUCIHILTIH.

Kadenpa crniBmpariroe 3 TakumMu 3aKiIajaMHi BUIIOI OCBITH, sIK HallioHansHUI TEXHIYHUN YHIBEPCUTET
VYkpaian «KIII im. Irops Cikopceroro», KuiBcbkuii HamioHanbHWH yHiBepcuTeT imeri Tapaca IlleBdenka,
HepxaBuuit yuiBepcurer «KwuiBchkmii ABianiiiauit [HctutyT», [epkaBHuii yHiBepcuTeT iH(MOpMAIiifHO-
KOMYHIKaIlifHUX TexHonorid, HamioHaneHuit yHiBepcuteT «KueBo-MormnsHcbka axagemis», KuiBcbkuit
HaI[IOHAJIFHUI €eKOHOMIYHHI YHIBEpCUTET, XapKiBCHKUN HAI[lIOHAIEHUI aBTOMOOLIEHO-I0OPOKHIH YHIBEPCUTET,
XapKiBCHKHHA HAIIOHATFHUN YHIBEPCUTET PaTiOCIEKTPOHIKH TOIMIO. Pe3ynbTaTUBHICTE HAYKOBOI POOOTH
Kadenpu miaBuUILye criBnpals 3 migposainamu HamionansHoi Akagemii Hayk Ykpainu Ta ramyzeBUMU HAyKOBO-
JOCHTITHAMH 1HCTUTyTaMu, TakuMH, K [HctutyT KibepHetnkn HAHY, InctutyT mpobneM mareMaTH4HUX
mamvH 1 cucteM HAHY, Inctutyt marematnkn HAHY, Iactutyt mexaniku im. C.I1. Tumomenka HAHY Ta
inmmmu [10].

Bignosigno no Crtparerii inTepHauionanizanii HanioHanbHOTo TpaHCIIOPTHOTO YHIBEPCUTETY, SIKa
repenbagae ydacTh y MIDKHAPOMHIA aKameMidHii MOOUTHPHOCTI HAYKOBIIB, BHUKJIQIadiB Ta CTYICHTIB,
CTHUMYJIIOBAaHHS BUKOHAHHS CIIJIBHUX 13 3apyOKHUMH TNapTHEpaMH HAYKOBHX JOCITIIKEHb, pPO3POOKY
Cy4YacHUX CIUIBHUX OCBITHIX MPOrpam, JOHECEHH: HayKOBHX 3400YTKIB CBITOBil HAYKOBIiH CITIIBHOTI 3 METOIO
peamizamii Mexanizmy iHTerpanii HTY mo rio0amsHOr0 HayKOBOTO Ta OCBITHBOTO CEpeOBHINA, Kadempa
BHKOPHCTOBYE JOCBi TIEPEMOBHX CBITOBHX VHIBEpCHUTETIB, Takux sk: University of Manchester,
XKemryBcbKoro TEXHOJIOTIYHOTO YHiBepcutTeTy, [lomitexHidyHOoro yHiBepcutery Banencii, Kaynacbxomy
YVHIBEpCUTETI NMPUKIaTHUX Hayk. [lignucaHi 70roBopy Mpo CIBIPAIO 3 IHO3EMHHMH YHIBEpCUTETaMHU, SIKi
CIIEIIaTI3yIOTECA Ha JOCTIDKEHHSIX B Taly3l 1HTENEKTYalbHUX TPAHCIOPTHUX CHCTeM, IHTepHeTy Pedeit
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Tou1o. 3700yBaui OepyTh yuacTb y mporpaMax akaaeMidHol MOOIIBHOCTI, SIKi BiIKPHBAaIOTh HOBI MOXIUBOCTI
IUIsl HABYAHHS Ta CTaKyBaHHS B IIPOBIAHUX yHiBEpCUTETaX C€BPONHU. YYaCTh y TaKUX MPOTrpaMax JO3BOJISIE
3M00yTH MI>KHAPOJIHUH JIOCBIJI, MOKPAIIUTH MPOoQeciiiHi HABUYKH Ta PO3IMIUPUTH TOPU30HTH JJISI MalOyTHBOT
Kap’epH.

Axkpeoumauia oceimnix npocpam. Kadenpa iHpopMamifHUX CHCTEM 1 TEXHOJOTIH 3IHCHIOE
MiArOTOBKY OakanaBpiB i MaricTpiB 3a crenianbHOCTSIME F2 «lHx)eHepis mporpamuoro 3abesmneuerns (OI1
«Imxenepis mporpamHoro 3abesmeueHHs») Ta F3 «Komm‘totepri Haykm» Biamosigao (OIl «Indopmartitiai
ynpasisoui cuctemu Ta TexHomorii» Tta OIl «Komm‘toTepHi Haykn»), a TakoX IOKTOpiB ¢imocodii 3a
cnemianpHicTI0O F3 «Komm‘torepri Haykm» (OIl «Kowmm‘torepni Haykw») [2]. Llimi ocBiTHIX mporpam
BINOBiIAlOTh Micii, crparerii Ta 3aBmaHHsM HTY, ockinbku mnependavaroTh MiATOTOBKY BCEOIYHO
PO3BHHEHHX Ta BUCOKOKBami(ikoBaHHX (haxiBLiB, AKi 32 paXyHOK OMaHyBaHHs CHELiaTi30BaHUX JUCLUILTIH
3[IaTHI BUpilIyBaTu GaxoBi 3a4adi A7 3aJ0BOJICHHS IOTPEO TPAaHCTIOPTHO-IOPOKHBOTO KOMILIEKCY YKpaiHu.

3 2020 poxy na KICT nHanmpampoBaHo ycmimHui AocBia akpenurtanii OIl, sikuii mokasaB BHCOKY
e()eKTUBHICTh BCIX HANpsAMIB TisSIBHOCTI — OpraHi3aliiiHoi, KaJpoBoi, HaBUAIbHOI, METOAMYHOI, HAYKOBOI,
npodopieHTaliiHOI. Y pe3ynabTaTi 0araTopiuHOT CUCTEMHOT POOOTH MiJBUIICHO PiBEHb JOKYMEHTYBaHHS Ta
perinaMeHTaIii OCHOBHUX MPOLECIB KadeIpH, BIOPSAKOBAHO JOKYMEHTOOOIT (Y TOMY YHCIIi €IeKTPOHHHN) 1
3a0e31edeHo Horo BiMOBIAHICTE TalTy3€BUM Ta YHIBEPCUTETCHKAM HOPMATHBHO-TIPAaBOBUM JOKyMeHTaM [1].
[TinTBepMKEHHSIM ITHOTO € aKkpeAauTaris HalioHaThbHIM areHTCTBOM i3 3a0€3IeUeHHS SKOCTI BHIOI OCBITH
OCBITHIX TIporpaMm «lH)XeHepis mporpaMHOTO 3a0e3medeHHs» Tepmoro (O0akamaBpChbKOTO) 1 APYroro
(MaricTepchKoro) piBHIB BHINOI OCBITH 3a crHerianbHICTIO F2 «lmkeHepiss mporpaMHOTO 3a0e3leueHHs)
(BigmoBigHO 10 1 mumHs 2026 p. i qo 1 mumas 2030 p.), a Takox OIl «Kommn ‘toTepHi HayKn» TPETHOTO PiBHS
(mugroroBku mokTopiB (imocodii) 3a cmemiambHicTIO F3 «KoMmm‘roTepHi Hayku», sSKka € TOTYKHUM
MIOTEHIIIaJIOM PO3BUTKY HayKoBoi pobotu kadeapu (mo 1 mumas 2030 poky) [11].

Haykosa poooma. Pazom 3 pO3BUTKOM METOAWYHOTO 1 MaTepiaJbHO-TEXHIYHOTO 3a0e3IMeUeHHs
OCBITHBOTO TIpOIIECy Kadeapa HapoIly€e HayKOBHI MOTEHIIa], PO3B'I3y€ BOXKJIHMBI 3aBAAaHHS IPOMHUCIOBOTO 1
TEXHOJIOT1YHOTO PO3BHUTKY, 3HAUEHHS SIKUX 3pOCTAa€ B YMOBAxX BiliHH, SIKy PO3B's3ajia pocisi NpoTH YKpaiHu.
OCHOBHI HampsAMU HAyKOBHX JOCHiIKeHb Ha Kadeapi 3ocepelkeHi B 00JIACTI CHCTEMHOTO aHalizy,
iHPOPMAIIHHUX TEXHOJOTIH Ta IHTEJICKTYaIbHUX CHUCTEM IITPUMKHU MPHUHATTS pIilleHb B TPaHCIIOPTHIH
rajysi, TeJICKOMYHIKaI[iAX Ta IPOMHUCIOBOCTI [12]:

— METOJM CHCTEMHOTO aHalizy Ta iH(OpMAaIiiHIi TEeXHONOril [uis 3a0e3Me4YeHHsT PO3BUTKY
TPAaHCIIOPTHUX CUCTEM;

— CHCTEMH WIATPUMKHA TPHUHATTS pilleHb TpH YOPaBIiHHI TEXHIYHUMH, COIaIbHUMH Ta
€KOHOMIYHHMH CHCTEeMaMH Ha OCHOBI iHTENIeKTyalbHO1 00poOKH iH(hopManii;

— MaTeMaTH4HI METOJH, MOJEII 1 TEXHOIOT1l JOCIIIKEHHS CKIaHNX CUCTEM;

HaiiGinpr BaroMuMu HaAyKOBUMU JTOCATHEHHSAMH Kadenpu 3a OCTaHHI POKH €:

— po3poOKa METOAMKHM OLIHKM (YHKIIOHATBHUX MOXJIMBOCTEH Ta eQEeKTHBHOCTI poOOTH
3arajlbHOAOCTYIHUX XMapHUX cepBiciB 1 Open Source loT miardopm i pekoMeHamii mox0 iX BUKOpUCTaHHS
1151 OOpOOKHM TaHUX CUCTEM MOHITOPHUHTY TPaHCIOPTY;

— po3pobka MOAeN MiATPUMKHA TPUHHATTS PIMIeHb I KIACTEPHOTO aHaNi3y MaHUX OiTiHTOBHX
CUCTEM TEIIEKOMYHIKAIIITHIX KOMITaHiii Ha OCHOBI METOy KOHKYPEHTHOTO HaBYaHHS HEUPOHHHUX MEPEIK;

— miABMIIEHHS €(EeKTUBHOCTI ympaBiiHHS Oi3Hec-polecamMH pPIiEITOPCHKUX KOMIIAHIM Ha OCHOBI
3aCTOCYBaHHs iHGOPMAIIIITHOTO MiAX0My 0 aHaIli3y TaHUX;

— HJAIUTYBaHHSI Ta 3aCTOCYBaHHS BEJIMKHMX MOBHUX MoJeNell I aBToMaTu3auii po3poOKu
MIPOTPaMHOTO 3a0€3MeYCHHS;

— JOCIHIPKEHHS MOJeJi pO3Mi3HaBaHHS MOBHM Ha OCHOBI IITyYHMX HEHPOHHUX MEPEX, L0 Aal0
MOXXJIMBICTh BU3HAYMTH HEOOXiMHWH (YHKIIOHAN 1 CIpOeKTyBaTH iHQOpPMAamiiHUN KpocmaaTgopMeHHN
JOAATOK 3 FOJIOCOBUM iHTep(eiicom.

Buknanaudi kadenpu po3poounu i obciyroBytots Bed-caiit HTY, TpancnopTHoi akanemii Ykpainy,
HaykoBoro xypHaiy “ABTOMOOUIBHI JTOPOTH 1 JOPOKHE OYIIBHHUIITBO’, €IEKTPOHHOTO apXiBy HAYKOBHX
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30ipauKiB HTY, HaykoBux 30ipHukiB HTY, enexkTpoHHMIA apXiB ONpHIIOAHEHHS ANCEPTaliid, aBTOpedepaTiB
mucepTamii Ta Binrykis, Ipuitmansroi komicii HTY, BiacHe caiit kadeapu ICT.

Jo HaykoBoi poOOTH aKTHBHO 3aly4aroThCs 3700yBadi HE TIIBKH TPETHOTO PIBHA IIiTOTOBKH
(moxtopu ¢inocodii), a i cryneHTH OakaJaBPCHKOTO Ta MariCTepchbKOTO piBHIB, 30arauylodd HayKOBi
HanpaloBaHHs KadeIpyu CBOIMH po3poOKamH, MyOJiKalisiMH, AOMOBIASMU Ha HAyKOBHX KOH(EpeHLisX i
HaykoBux 3axonax HTY (puc. 3), miaTBepmxyroun X BUCOKHH piBeHb AuIIOMaMu, cepTrdikaramu [13].

Pucynok 3 — Ydacts 3100yBadiB y HAyKOBUX CeMiHapax i KoH(epeHIisax kadenpu
Figure 3 — Participation of applicants in scientific seminars and conferences of the department

3n00yBavi 00’enHani B HaykoBe TOBapuCTBO CTYAEHTIB, acHipaHTiB, JOKTOPAHTIB 1 MOJIOJMX BUEHHX
HTY, y HaykoBe TOBapuCTBO CTYAEHTIB, acIipaHTIB, JOKTOPaHTIB i Moioaux BuYeHHX @DakyibTery
TPaHCIOPTHHX Ta iH(POpMaLIHHUX TEXHOJIOTIH, BiANOBIAHO A0 CBOiX IHTEPECiB 3afisiHi 10 pOOOTH HAYKOBHUX
ryptkiB «Data Science, Machine Learning & Python», «Texnomnorii IoT i TpaHcOpTHO-TEIEMaTHYHHX
cuctemM», « TeXHOJIOTIYHE MOICTIOBAHHSI iHTEIICKTYaTbHUX TPAHCIIOPTHUX cUCTeM», «CydacHi iHdopmariitai
TEXHOJIOTII B OCBIiTi Ta TPAHCIIOPTHIN raiy3i», « TeXHOJIOTii ITY4YHOTO 1HTENEKTY Ha TpaHCTopTi», «CydacHi
KOMIT'IOTEPHI TEXHOJIOTIT B 1HXEHEPHUX 1 (PIHAHCOBUX PO3paxyHKax Ta MOJIEIIOBaHHI Ha TpaHcmopTi» [13],
OepyTh aKTUBHY y4acTh y HaykoBHX npoektax HTVY (puc. 4).

Pucynox 4 — Y4acTtb CTyICHTIB y JOCIIIPKEHHIX B paMKax HayKoBUX HpoekTiB HTY
Figure 4 — Student participation in research within the framework of NTU scientific projects
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Kpamii cTyaeHTH IEMOHCTPYIOTH CBOi NOCATHEHHS SIK pe3yibTaT IUTAHOI HayKOBO-METOAMYHOT
poboTtu Kadenpu Ha CTyJCHTCHKUX OJIIMITIaiaX, y 3aKOPIOHHMX 3aKJIa/laX OCBITH 3a IIPOrpaMaMH akaieMigHOT
MoGinbHOCTi [5]. TicHa criBnipans kadeapu 3 pisHuMu nigposainamu HTY mae MOXIUBICTh BAKOPUCTOBYBATH
JUIS1 OCBITHBOT'O MIPOLIECY Ta HAYKOBOI pOOOTH MaTepiallbHO-TEXHIUHY 0a3y Jabopartopili i HaBuUalIbHUX LEHTPIB
yHiBepcuTety (puc. 4). Pe3ynbTaTHBHOIO € TakoX ctiBrparis 3 [ T-koMmaHissMu, SKi peryIsipHO POBOIATH IS
3100yBadiB HAyKOBO-TIpAaKTW4HI 3axoaw [14]. BHachimok Takoi cHiBIpaIl MiABHITYEThCS €(HEKTHBHICTH
(hopMyBaHHS TPOTPAaMHHUX KOMIIETEHTHOCTEH 1 pe3yNbTaTiB HaBUaHHS, BH3HAYEHUX CTaHAAPTAMH BHUINOL
OCBITH, 3aKPIIUTIOIOTHCS TPAKTUYHI HABUYKH 3100yBadiB.

Bunyckaukn kadenpu o0’emHaHi B AcoIliarito BHUIYCKHHUKIB (DaKyJabTETy TPAHCIOPTHUX Ta
iHpopmaniitnux TexHonoridi HTY, 3amoBosieHi mpomecoM 1 pe3ysibTaTraMd HaBYaHHS, MMPO IO CBig4aTh iX
Biaryku (puc. 5) [15].

Pucynok 5 — BunyckHuKY KadenpH Ha CBITKOBOMY BpYYEHHI IUIIIIOMIB (009 p., 2025 p.)
Figure 5 — Graduates of the department at the graduation ceremony (2009, 2025)

PerymspHi 3ycTpidi 3 BHUNYCKHHKaMH JarOTh JOJATKOBY iH(OpMamiro Mpo iX Kap €pHUU picT,
BpPaxOBYEThHCS TaKOXK TyMKa BUITYCKHHKIB TIpH ix onuTyBaHHAX i MoHiTOpHHTY OIl. Kadenpa BimcmiakoBye, B
sxux [T-dipmax Ta ycraHOBaxX NpaIol0Th BUITYCKHUKH, OUTBIIICTE 3 HUX MpaineBiamroBani B [T-kommaHisx,
3aITy4aroThCs JI0 YIOCKOHAICHHS Ta peaii3allil OCBITHIX MporpaMm B SIKOCTi BUKJIa1aviB, KEPIBHUKIB PAKTHUKH.

Mamepianvno-mexniune 3aoe3neuenns kapenpu ICT 0azyeThes Ha CrIemiani3oBaHIX TPUMIIICHHASIX
1 cyyacHUX J1ab0OpaTOPisX, SKi OCHAIIEHI MYJIbTUMENIHHIMU TPOSKTOPAMH Ta KOMIT FOT€PaMH 3 JIILEH30BaHIUM
abo 6e3komroBHUM 13 (puc. 6).

Y 2024 pori, 3a cipusiHas [T kommnanii EPAM, Oyiio oHOBIEHO KOMIT FOTEpPHY TEXHIKY B JabopaTopii
«CucTeMu CyITyTHHKOBUX TEXHOJIOTiH HaBirarii Ta TeJleKOMyHIKaIliil Ha TPAaHCIIOPTi», B paMKax CIiBIIpaIli 3
kommnaniero «GlobalLogic» y 2024 poui cTBOpeHO HOBUII MyJIbTUMEIIMHII KOMIT IOTEPHUH KJlac 31 ITYYHOTO
iHTeNneKTy, 3a0de3nedeHuil cydacHUM oOiamHaHHAM kKommaHii «SWARCO» (puc. 6). Y Bcix madoparopisx
kadenapu 3abe3neuyeThcs MOKPUTTI Wi-Fi 3 OGeskomToBHUM goctynmoMm a0 IaTtepHery. s miaTpuMKu
OCBITHBOTO TMpOIIECY Ha BCIX KOMIT'IOTepax Kadeapu BCTAaHOBJICHO CydacHE INporpamMHe 3a0e3redeHHs
MPOBIAHUX CBITOBUX (QipM.

3m00yBadi MOXYyTh OE3KOIITOBHO BHUKOPHUCTOBYBaTH XMapHi cepBicm Google, MS Office 365
Education, miardopmy aucranuiiinoro Hapuanas Moodle, enexrponny 6i6mioreky HTVY i pecypcu HaykoBo-
ocBiTHROI Mepexi YPAH, ninragonni kabiHeTH 3 CydYaCHMM IPOTPaMHUM 3a0e3NedeHHs M (TIporpamu
NIBELUNG, TRADOS), matepiansHO-TexHiUHY 0a3y snadoparopiit HTY (puc.7) [16].
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Pucynox 6 — Jlaboparopis «CrucTeMr CyyTHUKOBUX TEXHOJIOTIH HaBiramii Ta TelleKOMyHiKallil Ha
TpaHCIOPTi» 1 MyNbTUMEIIMHNN KOMI IOTEPHUH KJIac 31 ITyYHOTO 1HTEJIEKTY
Figure 6 — Laboratory “Satellite Navigation and Telecommunications Systems in Transport” and
Multimedia Computer Class on Artificial Intelligence

Pucynox 7 — Bukopucranns MarepianbHo-TexHiuHOi 0a3u HTY mmst peanizauii ocBiTHROTO mpouecy
Figure 7— Use of the material and technical base of NTU for the educational process implementation

BucnoBok. Y pe3ynbrari 06araTopiuyHuUX 3yCHJIb KOJEKTHBY, BaroMOTO BHECKY IUICSINM BUAATHHX
BUYECHHUX, 3a miaTpuMku kepiBHMUTBA HTY choromni kxadenpa ICT edexkTHBHO mpaloe sl MiATOTOBKH
KOHKYPEHTO3/IaTHUX, BCECTOPOHHBO PO3BHHEHUX (haxXiBIliB 3 BUCOKHM piBHEM MpodeciiiHoi KOMIIETEeHTHOCTI,
THTEJIEKTyalIbHOT aKTHBHOCTI, SIKi 374aTHI BUPIIIyBaTH (axoBi 3a1adi JJs 3aI0BOJICHHS TOTPeO TPaHCIIOPTHO-
JIOPOKHBOTO KOMIUIEKCY YKpaiHu BIAMOBITHO A0 Micii, cTparerii Ta 3aBgans HTY.

3a BHU3HAHHSAM aKaJeMidyHOi CHUTBPHOTH, POOOTONABIIB, BHUITYCKHHKIB, BIJIOBIIHO 10 pillleHb
excriepTiB MiHiCTepCcTBa OCBITH 1 HayKu YKpaiHHW, XapaKTepHUMH pricaMu AisuibHOCTI Kadenpu ICT e:

— 30pIEHTOBAHICT, HA IMATOTOBKY HAYKOBHX KaJApiB I MPOQUIBHWX 3aKjIadiB BHINOI OCBITH,
HAYKOBHUX YCTaHOB, I T-koMmaHii Ta MiANPHEMCTB TPaHCIIOPTHOI Taly3i;

— BpaxyBaHHs iHAMBiAyalbHUX HAYKOBHX 1HTEpECiB 3100yBayiB OCBITH;

— 3a0e3medyeHHs] aKaJAeMiuHOl MOOUIBHOCTI BHKIaJauiB 1 3m00yBauiB, IIMPOKOTO BHOOPY
MOJKJTMBOCTEH IMOAAIBIIOTO Kap’ €PHOTO 3POCTaHHS 1 pO3BUTKY BHUITYCKHHUKIB,
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— 3a0e3MevYeHHs ONepaTUBHOTO BPaxyBaHHS TCHICHIIIN pO3BUTKY pHHKY I T-TeXHOIOTi;

— TpUKIaJHA 30pi€EHTOBAHICTh, 30KpeMa y cepi TpaHCTIOPTHHX Ta iHPOPMAIIHHUX TEXHOIOTIH.

3 MeTOoI0 HaWNOBHINIOTO 3aJ0BOJICHHA NOTped puHKy I[T-cmemiamictamu, a TakoX MONAIBIIOT
iHTerpaii y cCBITOBMII HAYKOBHH 1 OCBITHIH IPOCTip HEOOXiMHO: pO3pOOUTH 1 BIPOBAKYBAaTH HOPMATHBHI Ta
opraHizaiiifHi 3acaiyd OpraHizallii CUCTEMH AyallbHOI OCBITH; BIIPOBAJUTH B OCBITHIM Npolec MpPakTUKY
BUKJIaJJaHHS AMCUUIUIIH iHO3EMHOI0 MOBOIO; aKTHBi3yBaTH y4acTb y MporpaMax MiKHApOAHOI MOOITBHOCTI
BHKJIJa4iB 1 3700yBayiB, sl iX axoBOro Ta MOBHOTO CTaKyBaHHs (DOpMyBaTH MEpexki 3aKOpJOHHUX 0a3
MIPaKTHK; PO3MHUPATH 0a3m mpakThk B cydacHuX IT-xommanisx, H/II ta 3BO; 3a0e3meunTn MOMUPEHHS
IHHOBAIIMHUX METOJIUK BUKJIAJaHHS JUCIUIUIIH 3 BUKOPUCTAHHSIM OCBiay iHO3eMHuX 3BO.
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Abstract. The article examines the problem of intellectual capital formation, development and
maintenance at the higher education level under modern socio-economic conditions. The concept of
intellectual capital is revealed; its components are described, with human capital being the first and most
important component, and higher education institutions serving as the main place for the intellectual capital
reproduction.

Continuous development of education, as one of the conditions for the intellectual capital reproduction
in the field of higher education, is based on key competencies required for citizens' self-realization, a healthy
and sustainable lifestyle, employment opportunities, active civic engagement, and social integration.
Additionally, modern universities are influenced by trends in society development, such as
internationalization, which is part of globalization processes, and the widespread use of online education.
Competencies in the field of vocational training are reviewed in accordance with the requirements of the labor
market. The best world practices serve as a foundation for changes in the field of higher education. However,
to transform the education sector into one of the driving forces of the new economy's formation, it is essential
to attract investments, based on various financial sources and to reduce bureaucratic pressure on higher
education.

In the article, two directions for the intellectual capital formation at the higher education level have been
proposed: stimulating the processes of conducting research and implementation work for businesses in
universities through international cooperation, and the development and implementation of two models of
postgraduate education, tested in Europe — academic (classical) and industrial.

Key words: intellectual capital, higher education institutions, society development, internationalization,
online education, labor market, international cooperation, postgraduate studies.

Introduction. The overall socio-economic situation in the state is determined by the education level of
the population and its attitude towards intellectual values. Only a society rich in intellectual resources can
ensure a high standard of living for its citizens and contribute to the country's prosperity.

In connection with new challenges and in order to address the tasks of comprehensive and sustainable
socio-economic progress in Ukraine, the need for a qualitative improvement of human capital has increased.
One of the main factors in solving this issue is an effective policy in the field of higher education aimed at
educating competent specialists and responsible citizens who are able not only preserve the existing scientific
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and technological achievements and material resources, but also implement a change in technological
structures. After all, knowledge is becoming a decisive factor in the economic development of the state.
Therefore, there is a need for further development and improvement of approaches to the intellectual capital
formation in the field of higher education.

Objectives. The objectives of the article are to explore the strategies of the intellectual capital
development in the field of higher education under current socio-economic conditions by analyzing the state
of the modern higher education system, namely:

- mechanisms for managing the higher education system;

- global processes that influence the form and state of higher education;

- best world practices as a basis for the further development of intellectual capital;

- processes that negatively impact the reproduction of intellectual capital;

- the interconnection between higher education institutions and the labor market.

Background. The issue of forming intellectual capital within the education system has been studied by
H. Zhytchenko, I. Klymenko, O. Taranukha, O. Zhuravel, and V. Rubashka. The works of V. Zinenko, V.
Bryzhnik, L. Horbunova, S. Kurbatov, Yu. Melkov, I. Sikorska, 1. Stepanenko, O. Shipko; P. Altbach, and J.
Knight highlight the features of the development of modern higher education. The interconnection between
the higher education system and the labor market is presented in the papers of E. Deming, L. Illich, and T.
Come.

Material and methods. In general terms, intellectual capital is defined as education, professional
knowledge, intellectual potential, and the accumulation of production experience [1].

The intellectual capital is composed of three components:

1) human capital (individual level) — a set of knowledge, skills, creative abilities, and innovative education;

2) structural capital (organizational level) — copyrights, patents, trademarks, internal databases, management
processes, software, organizational structure, as well as various organizational mechanisms that ensure
employee productivity and the functioning of the company;

3) consumer capital (group level) — brand, reputation, strategic relationships, customers, contracts, markets,
and the ability of companies to meet consumer demands [1, 2].

Intellectual capital (from the Latin “intellectualis capitalis” — meaning “mental, principal”, “main
knowledge”) is a type of capital that possesses the corresponding characteristics of capital while
simultaneously reproducing specifics and features that are unique to it (intellectual capital). It has a highly
complex essence and multi-vector, which is determined by the mechanism of its functioning. Intellectual
capital is a concept that is much broader than the concepts of "intellectual property" and "intangible assets";
moreover, it is more economic in nature than legal or accounting. Intellectual capital primarily consists of
people and the knowledge they possess, as well as their skills and everything that helps effectively use
knowledge and skills; a collective term for defining intangible values that objectively increase the market value
of a company. In this sense, intellectual capital includes qualified, assembled labor and contracts with leading
specialists (human capital); intellectual property, information resources, local networks (organizational
capital); customer relations, widely recognized trademarks, etc. (customer capital) [1].

Thus, “the first and most important component of intellectual capital is human capital. It is people, with
their intelligence, knowledge, and skills acquired in the process of their training, that form the main foundation
and bearers of progressive transformations in society” [3]. One of the key roles in the formation, development,
and implementation of human capital is played by higher education. Universities are seen as organizations
competing for funding sources and student populations. Moreover, they also strive for their recognition on the
basis of the best educational programs, achievements in research, publication activity, etc. In this context,
higher education institutions are the primary institutions for reproducing intellectual capital, performing all
functions of scientific and educational activities — knowledge reproduction, communication, research; ensuring
the continuity of knowledge systems; creating an atmosphere of creativity, and so on. It is higher education
institutions that directly shape human capital and, through it, determine the intellectual capital of society. The
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main task of higher education is to prepare specialists who are capable and willing to accept innovations and
participate in their creation and implementation.

It is the ability to effectively generate the latest, most contemporary knowledge and communicate it to
consumers (students and learners), to form new generations of highly qualified specialists and adapt them to
changing market demands, that defines the competitiveness of the national education system and specific
higher education institutions [3].

The most important condition for the intellectual capital reproduction in the field of higher education is
identified as its continuous development — from organization of pre-university preparation, bachelor's degree,
master's degree, to doctoral programs —

PhD and Doctor of Science, which will promote the optimal accumulation and development of intellectual
human capital in society.

In 2018, the EU adopted recommendations on Key Competences for Lifelong Learning, which identifies
eight key competences necessary for citizens’ self-realization, healthy and sustainable living, employment
opportunities, active citizenship, and social integration. According to the document, key competences are
developed throughout life through formal and informal learning in various settings, including family, school,
and workplace. All key competences are regarded as equally important and interact with one another — aspects
necessary for one area of competence support the development of others. For example, skills such as critical
thinking, problem-solving, teamwork, communication, creativity, negotiation skills, analytical and
intercultural skills, implemented in all key competences, are essential for every European to succeed in a
knowledge-based society and economy.

The key competences include:

1) literacy competence;

2) multilingual competence;

3) mathematical literacy and scientific, technological and engineering competences;

4) digital competences;

5) personal and social competences — competence of self-education;

6) civil competence;

7) entrepreneurial competence;

8) cultural awareness and self-expression competence [4].

Currently, the Organization for Economic Co-operation and Development (OECD) is implementing the
project “The Future of Education and Skills: Education 2030," which focuses on developing a new
international document titled “Framework for Conceptual Learning on Key Competences”. The project release
indicates that the work on the key competences for 2030 will focus on addressing the needs of young people
in fostering innovative thinking, responsibility, and knowledge. To achieve this, three additional competences
with "transformative" properties are planned to be added to the list: the competence of creating new value, the
competence of problem-solving and contradiction resolution, and the competence of accepting responsibility.
The development of these competences came from the needs of the labor market and employers [5].

Knowledge alone is no longer the key to success, integration, and personal growth. At present,
universities face the challenge of synthesizing various aspects of competencies, know-how, and cognitive skills
in student education. As T. Kom states, “the university thus becomes a logo, a brand that allows companies to
limit their recruitment costs, including expenses associated with recruiting agencies” [6].

The development of modern universities around the world is greatly influenced by two processes.
Firstly, the internationalization of higher education, which is part of globalization processes, and is described
as the integration of international and intercultural exchange in a global dimension to achieve the goals and
functions of higher education — teaching, learning and research. Internationalization includes not only cross-
border exchanges, but also international projects, institutional agreements in the field of higher education,
national and intercultural aspects of teaching and learning, the integration of curricula, and the development
of international cooperation in education through by creating, for example, student associations and sports
unions [7].
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Secondly, the online education development is a significant factor. Modern information technologies
and information search tools determine new behavioral models for higher education organizations worldwide,
creating a unique sign system or a special language through which interactions occur among parties involved
in providing and receiving educational services. Globally, students believe that online access to the educational
programs from the best universities increases the chances of employment and career growth. The participation
of elite universities in online education projects, along with the support of these projects by large
manufacturing companies, clearly indicates that online learning is becoming an essential part of the future of
higher education. Researchers focused on the development of higher education worldwide describe this
phenomenon of the rapid emergence of platforms offering massive open online courses (MOOCs) as “the
democratization of higher education” [8].

Large businesses are also showing increased interest in successful educational platforms. Companies
are extremely interested in scientific developments aimed at bringing innovations into production, and actively
finance research. However, the implementation of scientific developments requires continuous updating of
knowledge for both the employees of the developing companies and the companies purchasing these new
products. With the emergence of these platforms, businesses have the opportunity to successfully implement
educational programs focused on ongoing knowledge renewal, including for the working population. As a
result, joint educational programs are being realized that benefit both educational platforms and companies
developing innovations. Such collaboration leads to the advancement of new technologies worldwide [8].

In our opinion, the development of educational services in higher education should move towards the
best world practices:

- implementing consulting and coaching elements within early career guidance to ensure correct choices
of profession, level of education, specialty, or training direction;

- developing flexible project groups in the academic environment to allow for the individualization of
educational trajectories for students;

- expanding practices and institutionalizing active learning forms within higher education to develop
soft skills, including leadership potential, emotional intelligence, teamwork skills, customer interaction skills
(both external and within the framework of internal business processes), digital competencies, and areas of
their application;

- providing educational services through digitalization of the educational process;

- enhancing the objectivity of assessing the competencies of young specialists and aligning evaluation
criteria with real labor market requirements (implementing assessment elements, individual development plan
technologies, and feedback practices after evaluation procedures);

- developing evaluation and ranking procedures for academic staff as representatives of the educational
services front office;

- promoting practices of open discussion platforms addressing groups of issues and co-working zones
for experience exchange among representatives of educational organizations, students, and employers [9].

The plan for the development and support of intellectual capital in the field of higher education also
includes the improvement of the management mechanism for the effectiveness of higher education
organizations as economic entities (market approach). This management mechanism consists of two
components: the strategic component, which defines the development policy of the higher education
organization based on its mission and the external environment situation, and the operational-tactical
component, which includes monitoring the labor market, scientific research, and the educational services
market, assessing the current situation, and formulating responses to adapt the higher education organization
to changing operating conditions [10].

The challenges of globalization for the development of higher education systems, in the context of their
role in reproducing, supporting, and developing human capital, put on the agenda the issue of the
interconnection between higher education systems and the labor market.

Firstly, there has been a change in the nature of the labor market due to digital transformation, meaning
that the integration of local labor markets has led to a transition towards virtual labor mobility. Secondly, the
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requirements for human capital have changed as well. Requirements are put forward not to the level of
qualifications and sets of knowledge, but to sets of skills and labor functions, that is, there has been an actual
transition from the labor market to the competence market. Thirdly, changes have occurred in the institutional,
legal and regulatory framework that determine the conditions for organizing educational activities and quality
assessment procedures [11, 12].

Thus, the issue of correlation between competencies acquired in the field of professional training in
national educational systems and competencies necessary in the labor market is becoming relevant. Therefore,
the education management system should examine how to bridge the gap between the competencies demanded
by the labor market and those developed within higher education institutions.

The priority functional objective for the process of reproducing intellectual capital in the higher
education services sector is to transform the entire educational sphere into one of the driving forces behind the
formation of a new economy. We will highlight the priority areas for the development of the higher education
services sector in the context of implementing this function [13].

The first area is to ensure investments based on the combination of various resources, namely, state,
regional, local, corporate, charitable, and others. Currently, higher educational organizations are developing
mainly on the basis of two types of resources: resources from the state budget, which are available exclusively
to state or autonomous (formerly state) organizations; and resources from households and private individuals,
which are allocated for the payment of educational services contracts and distributed among state, autonomous,
and private organizations. Resources from regional and local budgets are clearly insufficient to ensure the
development of higher education organizations.

The second area involves a reduction of excessive bureaucratic pressure on higher education, ensuring
real autonomy for state universities, and decreasing bureaucratic transactional costs within the sector. Higher
education instructors are increasingly being transformed into individuals who conduct classes and fill out
paperwork before and after the classes. The share of time spent on research work and professional development
is extremely low. Much of this situation is due to the expansion and formalization of state regulation in higher
education, as well as the extremely low salaries received by instructors, forcing them to work in several
educational organizations. The needs for the reproduction of intellectual capital are sacrificed for the extensive
expansion of the space and time available to higher education instructors.

There are processes that have a negative impact on the formation of intellectual capital in the field of
higher education. These include:

1) the increase in the number of specialists studying part-time with a simultaneous decrease in
the number of full-time students. This negatively affects the quality of graduates. However, it should be noted
that specialists with low-quality training are in demand by the domestic economy due to its resource-oriented
nature;

2) the increase in the volume of humanitarian disciplines in educational programs of higher
education institutions. Consequently, there has been an increase in the number of specialists with a humanities
background, leading to a structural imbalance between supply and demand in labor markets and educational
services, resulting in their inconsistency. For instance, there is a noticeable shortage of engineering specialists.
This shortage is largely explained by technological renewal, which leads to a transformation in the
understanding of the profession. Engineers today have firmly entered the core of companies, as they form the
basis of corporate competitiveness, because engineering involves a significant creative component;

3) the rise in the share of students studying with full reimbursement of educational costs;

4) the continued trend of reallocating admission to higher professional educational institutions in favor
of the non-state sector [10].

In this context, the low quality of educational services in higher education of Ukraine leads to structural
inconsistencies in the economic system and is expressed in the separation of the cognitive content of education
from the needs of the practical development.

Analysis of scientific literature and legal documents, studying the components of world rankings for
universities (Quacquarelli Symonds World Universities Ranking, Times Higher Education, Academic Ranking
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of World Universities) and examination of the activities of domestic higher education institutions and
vocational schools (National Transport University, Zhytomyr Automobile and Road College, Kharkiv National
Automobile and Road University and others) have allowed us to identify several directions for the formation
of intellectual capital at the higher education level. This will encourage businesses to engage in long-term
contracts with universities, while higher education institutions will carry out work that meets business quality
standards. Specifically, these directions include:

- stimulating the processes of research and implementation for business at universities by entering
international cooperation;

- development and implementation of two models of postgraduate studies tested in Europe — academic
(classical) and industrial.

Today, higher education institutions lack sufficient potential for the commercialization of innovations.
Several factors contribute to these difficulties:

- most university studies do not meet the needs of the real sector;

- difficulties in attracting funding for projects;

- obstacles in attracting specialists from private organizations;

- problems in attracting venture funding, since business representatives avoid the participation of such
an inflexible structure as a university;

- research and development (R&D) are primarily funded through grant projects, which do not aim to
make a profit from the developed R&D, making further implementation in production and commercialization
impossible;

- researchers are not motivated to create applicable and commercializable innovations;

- a lack of entrepreneurial spirit within higher education institutions.

These factors create an environment that hinders the effective transition of academic research into
commercially viable innovations, limiting the impact of universities on economic development.

University researchers are interested in creating new knowledge that they present in an academic
environment. However, they do not always bring their research to production. Enterprises, in turn, are
interested in creating a complete business process that representatives of higher education institutions, as a
rule, cannot create. Without cooperation with business, it is impossible to create innovations that have the
potential for commercialization, since academic structures do not have sufficient entrepreneurial potential.
Thus, higher education institutions begin to adjust and mimic in order to achieve formal performance
indicators, rather than fostering genuine innovation and commercialization efforts. This disconnect highlights
the need for stronger partnerships between academia and industry to facilitate the translation of research into
marketable solutions.

Signing contracts with foreign organizations on international level can significantly increase the
practical orientation of R&D conducted by Ukrainian scholars, improve their qualifications, and increase the
interest of Ukrainian businesses in university developments. Furthermore, involving senior students in projects
within innovation laboratories will help cultivate an informed approach to innovation activities and intellectual
capital, which may, in the long term, create additional demand for innovations. In our opinion, the role of the
state in stimulating the export of high-tech research and development services should not be focused on
additional funding, but rather on simplifying the procedures for conducting foreign economic activities.

Regarding the functioning of postgraduate studies in Ukraine, we consider it appropriate to introduce
two models of postgraduate studies tested in Europe — the academic and industrial models, as well as a
fundamental change in the approaches to funding the training of postgraduate students, organizing their
educational process and research work. Academic postgraduate studies involve classical full-time postgraduate
studies with traditional scientific guidance. Industrial postgraduate studies implies that the postgraduate
student studies the curriculum at the university, writes a dissertation and simultaneously works at the partner
organization of the university in the profile of his dissertation research. Within the framework of industrial
postgraduate studies, a postgraduate student has two supervisors: a supervisor at the university and a mentor
at the enterprise.
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A distinctive feature of Ukraine is that most postgraduate students work at enterprises while studying,
as the state does not provide a decent level of scholarship support, and the majority of places in postgraduate
programs are offered on a paid contract basis. This can be viewed not as a disadvantage of the approach to
organizing the training of Ukrainian postgraduate candidates, but rather as a prerequisite for the establishment
and development of the industrial postgraduate model in Ukraine.

The advantages of industrial postgraduate study for the company where the postgraduate student works
are that the candidate will coordinate with the company management the purpose and objectives of his
dissertation research, ensuring that the research is applied and has the potential for commercialization at the
company level. Meanwhile, the supervision of the dissertation will be carried out by a faculty member from
the higher education institution or a researcher from a research institute, with the control from the company's
management. This type of collaboration under academic supervision will enable employers to use the latest
achievements of science, while representatives of the academic community will gain a better understanding of
the current needs of businesses.

Conclusions. The growth of intellectual capital is inextricably linked to the development of the nation’s
intellect — the most valuable capital of any country. To ensure the development of the intellectual capital of
society, it is essential to observe the following basic principles of development: freedom of creativity,
inviolability of intellectual property, non-resistance to the overall course of progressive changes in the
intellectualization of society, the interconnection of intellectualization and informatization; ensuring the
priority role of education and active participation in the international division of labor [2].

With high rates of economic development, higher education should develop at a faster pace to form a
critical amount of intellectual capital necessary for creating an innovative development model. Otherwise, a
gap will emerge between the development of the education sector and the development of the platforms for
the new economy, which threatens to slow down economic growth. To move to the trajectory of innovative
development and establish platforms for transformation, it is essential to effectively manage existing
intellectual resources and organize their active reproduction in the field of higher education.
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CTPATEITi PO3BUTKY IHTEJEKTYAJIbHOI'O KAITITAJIY Y C®EPI BUIIIOf OCBITA
B YMOBAX CYYACHHUX COUIAJIBHO-EKOHOMIYHUX BHKJIMKIB: BIJ OCBITHIX
TEHAEHIIA 10 EKOHOMIYHOI'O 3POCTAHHA

JyopoBa Oxcana MwukosaiBHa, JOKTOp HAayK 3 Jep>KaBHOT'O YINpPaBIiHHS, JOIEHT, 3aBijyBauka
kadeapn iHO3eMHHMX MOB HamioHanbHOTO TpaHCHOpTHOrO YHiBepcutery, KwuiB, VYkpaina, e-mail:
roksi4791@meta.ua, https://orcid.org/0000-0002-8150-1215

AHoTamisi. Y cTaTTi IoCcHiKeHO podiieMy (HopMyBaHH, PO3BHTKY Ta MIATPUMKHU IHTEIEKTYILHOTO
KalliTaly Ha PiBHI BHUILOI OCBITH B CYYacCHHX COILIaJbHO-€KOHOMIYHHUX YMOBax. PO3KpWUTO MOHSTTS
iHmenexmyanvHull Kaniman, OMACaHi HOTO CKJIAI0BI, JI¢ TIEPIITOI0 1 HABAXIIUBIIIOI CKIIAIOBOIO € JIFOICHKII
KaIliTajl, a OCHOBHUM I1HCTUTYTOM BiITBOPEHHS 1HTEJCKTYaJIbHOTO KaIliTalny BHCTYMAIOTh 3aKJIAJAW BUIIOI
OCBITH.

besnepepBHUlI PO3BUTOK OCBITH, SIK OJHA 3 YMOB BiITBOPEHHS IHTENEKTyalbHOTO Kamitainy y cdepi
BHINOI OCBiTH, 0a3yeThCs Ha KIIOYOBUX KOMITETEHITISAX, SKI HEOOXImHI rpoMamsHaM IJIsi caMmopeai3allii,
3I0POBOTO Ta CTAIOrO CIOCO0Y MKHUTTS, MOKIMBOCTI MpaLeBIAIITYBAaHHS, aKTHBHOTO TPOMAaSTHCHKOT MO3UII1
Ta coliankHoi iHTerparii. Takox, Ha pO3BUTOK Cyd4acHUX YHIBEPCHUTETIB BIUIMBAIOTH TaKi TEHCHII1 PO3BUTKY
CYCIIJIBCTBA, SK IHTEpPHAITIOHAJI3AIis, SIKa € YaCTHHOIO IPOIIECiB TIodamizallii, Ta MHpPOKe BUKOPUCTAHHSI
OHJIAlH OCBITH. BinOyBaeThCs nepersisi KOMIETESHINIH B Tainy3i mpodeciiHol MiATOTOBKHU BiIIIOBIIHO 10 BUMOT
puHKY mpaui. [liarpyHTAM Ui 3MiH y cdepi BHIIOT OCBITH MOCTAIOTh HAHKpAIll CBITOBI MPaKTUKU. AJe A
MepeTBOPEHHs c(epH OCBITH Ha OAHY 3 PYIIIHHIX CHJI IPOLIECY CTAHOBIICHHS HOBOI €KOHOMIKH HEOOXiTHUM
€ 3aIyYeHHs 1HBECTHIIIH Ha OCHOBI pi3HUX (DIHAHCOBHX JPKEPEN 1 3MEHIICHHS OIOPOKPATHYHOTO THCKY Ha
BUIIY OCBITY.
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3anpornoHoBaHO /Ba HAMpsAMH (OPMYBAaHHS IHTENEKTYaIBHOTO KalliTaly Ha PiBHI BHINOI OCBITH —
CTHMYJTIOBAaHHS B YHIBEpCHTETAX MPOIIECIB BAKOHAHHS JOCIIKEHDb Ta BIPOBAKYBAIIBHUX POOIT 115t O13HECY
HIISIXOM BUXOZY Ha Mi>KHapOoIHe CIiBPOOITHUITBO i po3p0o0Ka Ta BIPOBAIKEHHS JBOX alpo0OBaHKX y €Bpomi
MoJieNeld acipaHTypH — aKkaJeMivHOi (KITaCHYHO1) Ta iHAYCTpiaidbHOI.

KiarouoBi cioBa: iHTeIEKTyaJIbHWHA KalliTaj, BHWII HaBUYaJdbHI 3aKiIaJH, PO3BHTOK CYCIUIHLCTBA,
IHTepHAIIOHATI3allis, OHJIAH OCBiTa, PUHOK Mpalli, MiXXHApOJIHE CIIBPOOITHUIITBO, acipaHTypa.
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AnoTanisi. BUKoHaHO aHaNi3 iICHYIOUMX METO/IIB BiIHOBJICHHS Ta 30€peXEeHHS aBTOMOOLIBHUX JOPIir
B YMOBaX 00MekeHOTo (hiHaHCYBaHHS 32 PaXyHOK pPO3pOOJICHHS MaTepialiB Ta TEXHOJOTI IS BIAMTYBaHHS
MIIHUX, IIJIBHUX Ta BOJOHECIPOHMKHHMX IIApiB 3HOCY (B T.4. MOBEPXHEBHX 0OPOOOK) Ta 3 PO3POOKOIO
PEKOMEHIAIIH 010 BIANITYBaHHS YIBTPATOHKUX MOKPUBIB MIPH PEMOHTI IIEMEHTOOCTOHHUX aBTOMOOUTEHUX
JTOPIr.

Kawu4oBi caoBa: map 3Hocy, moBepxHeBa 00poOKa, XoJIOIHHWHA achanbToOETOH, TOHKOIIAPOBE
MIOKPHUTTS, YIABTPATOHKOIIAPOBE TOKPUTTS

Beryn. HaiiGinpmn edekTHBHIM CITOCOOOM 3armo0iraHHs MPOTrPECYBAHHIO ICHYIOUMX Ta TOSIBU HOBUX
nedeKTiB TOKPHUTTS € MOoNepeIKyBalbHa TepMETH3aLlisl MOKPUTTS LUISIXOM BJIAIITYBaHHS TOHKHX 3aXUCHHX
mapiB. BramryBaHHS 3aXHCHOTO IIapy JO3BOJSE 3 MiHIMATBHHUMH BUTpaTaMH KOINTIB, MaTepialliB Ta
TPYIOBUTPAT BiTHOBUTH €KCIUTyaTaIliifHi BIIACTUBOCTI TOPOXKHLOTO MOKPHUTTS. [IpH 11boMy 3axXuCHUH map, o
BJIALITOBYETHCS, TOBUHEH HE TIJIBKH MIEPEIIKOHKATH JOCTYITY BOJIOTH /IO ICHYIOUOTO TIOKPHUTTS 1 MiABUITYBaTH
HOro 34YeIUIeHHS 3 KOJEeCOM aBTOMOOLNA, ane 1 eQEeKTHBHO MEpEelIKOMKaTH BUHUKHEHHIO TUIACTHYHHX
nedopmaliiii B yMoBax iHTEHCHBHOTO PYXY.

AcdanbTo0€TOHHI Ta IeMEHTOOETOHHI IMOKPUBU aBTOMOOUILHUX AOPIr MOTPEOYIOTH MEPiOANTHOTO
PEMOHTY Ta BIAIUTYBaHHsS IIapy 3Hocy. be3 cmewnianpHOro mapy 3HOCY OCTOHHE MOKPHUTTS PYHHYETHCS
IHTEHCHBHO IIiJl Ji€l0 30BHIIIHIX (akTOpiB. B moBepxHeBWil miap MpocovYyeThCcs BOAA TMOTIM 3aMep3ae Ta
pyitHye 6eToH. Takoxk iCHye BeTMKa KUTbKICTh BJKE CTApOTO IMOKPHUTTS SIKE MOXKHA OHOBUTH Ta IPOJTOBKUTH
Horo TepMmiH ciayk0u. TOHKHH pPEeMOHTHHH IIap 3aKPIiILTIOE BEPXHIO YACTHHY SIKA IHTEHCHBHO PYHHYETBCH,
IIPOCOYYE Ta JO3BOJISE BIIKPUBATH 10 Hill pyx. Lle cTocyeThcs MpakTHUHO BCiX KOHCTPYKILiH Ta cnopya. Ilpu
YOMY PEMOHT HEOOXiTHO BUKOHYBATH MPAKTHIHO Yepe3 JCKITbKa POKIB ICIS BJIAMMTYBaHHS IMOKPHUBIB HE
YeKalYM KalliTaJIbHOTO PEeMOHTY. lle M03BOMUTH ICTOTHO 30UTBIIMTH TEPMIH CIOy)OHM acdaibTo- Ta
LEMEHTOOETOHY, a B ISSIKMX BUMAAKaX YHUKHYTH PEMOHTY B3aralli.
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Ha croromnimHiii 1eHp B YKpaiHi He icHye e(eKTHBHOI TEXHOJIOTII MonepeKyBaIbHOTO PEMOHTY.
[ToBepxHeBi 00poOkH, siki BukOoHyBanmucs 10 2004 poky He BHTPHMYIOTh HABaHTa)KEHb BiJl Cy4acHHX
TPaHCHOPTHHUX 3ac00iB Ta MIBHIKO BTPAYalOTh eKCIUTyaTaliifHi skocTi. TOHKOmIapoBi eMynbCiifHO-MiHepalbHi
MIOKPUTTSI He HAOyIIM TOIIMPEHHS Yepe3 BHCOKY BapTICTh Ta TEXHOJOTIUHI TPYAHOIII MpH peamizarmii. B
HayKOBO-JIOCTITHAX JIA00paTopisix YKpaiHW TPAKTUIHO HE MPOBOAATHCS POOOTH IO PO3POOJICHHIO
PEMOHTHUX CKJAIiB MaTepialliB sK sl acGarbTOOETOHHUX TaK 1 IIEeMEHTOOCTOHHHMX MOKpUTTIB. Bce me
MPU3BOAUTH 10 Hee(EKTUBHOTO BUKOPUCTAHHS pecypcy Ui peMoHTIB. [Ipu oliHIOBaHHI BapTOCTI Ha Mepioq
cyMmyBaHHS BUTpaT 3a 40 pOKiB BapTiCTh YTPUMAHHS Ta PEMOHTY 3a CTPATETi€I0 BUKOHAHHS KalliTaIhbHOTO
PEMOHTY 4H peKOHCTPYKLii uepe3 15 — 20 poki., 1ie HalTipIa i momupeHa MoJielb, craHoBUTH 640 000 mour.
CILIA. A 3a cTparerielo MpeBEHTHBHUX PEMOHTIB cTaHOBUTH 364 000 mon. CIUA, mo B 1,64 pa3 MmeHIue.
BuxopucranHs TEXHOJIOTIH KOHCEpBaliiHOI 0OpOOKH MOKPUTTIB HAJlA€ MOMIIMBICTh 3MEHIICHHS BapTOCTI
MaTepialy Ta BapTOCTi BJIAIITYBAaHHS OJHOTO KBAaJPaTHOTO METPa MOKPUTTS.

MeTo10 pod0TH € PO3pOOJICHHST MaTepiajiiB Ta TEXHOJOTII JJis BIAIITYBaHHS MIIHUX, IUIEHUX Ta
BOJOHENPOHUKHUX IIAapiB 3HOCY (B T.4. TIOBEPXHEBUX OOPOOOK) 3 PO3POOKOI0 PEKOMEHJIAIN II0H0
BIIAIITYBAHHS YABTPATOHKHUX TOKPHBIB IIPH PEMOHTI IIEMEHTOOECTOHHUX aBTOMOOITFHUX JOPIT.

Orasj icHylO4HX TeXHOJIOTI.

Haii6inpnr mommpeHnMy THTIAMHU TTOBEPXHEBOT 00POOKH €:

1. BaamryBanua mapiB 3Hocy 3 acaabTo0eToHHOoi cymimi Tumy IHIIMA 3aBToBIIKH A0 5
cMm (puc. 1). JlocToiHCTBaMM TaKOro METOAY € MPOCTOTa TEXHOJOTii, 10 HE BUMAarae 3acTOCYBaHHS
CIELiaNi30BaHOro OOJaJHaHHA, a TaKOX TEMIIEPaTypHHH PEXHUM HaBKOJIHMIIHBbOTO moitps mpu +10 °C.
Henonikom pnaHoi TexHojorii € cyBope AOTPUMAaHHS TEXHOJOTI yKJIQZaHHsS, 30KpeMa TeMIIepaTypu
YKJIaJIaHHs, 3aCTOCYBaHHS Ha JIIJISTHKAX, 10 3HAXOIAThCS B Oe3nocepeHii OJM3bKOCTI Bij cTamioHapaux AB3,
B paziyci 50 kM, a0o BuKopucTaHHS MOOLTBHUX AB3 [ MPUTOTYBaHHS CYMIIIIi 3 METOIO BIIAIITYBaHHS IIapiB
3HOCY Ha IIJISHKAX, 110 3HAXOIATHCSA Ha 3HAYHIN BiICTaHi BiJl JOPOKHBO-OYTIBETHHUX POOIT.

Pucynok 1 — CrienlianibHa TeXHIKa i3 pO3MIIIOBAYEM MEMOpaHH sl BIAMITYBaHHS [IApPiB 3HOCY
Figure 1 — Special equipment with a membrane sprayer for installing wear layers

2. BuamiTyBaHHsSI WIOPCTKOI NOBepXHeBOI 00poOkHM i3 3acTOCyBaHHAM (PPaKULiOHOBAHOIO
medeHI0 Ta 0iTymMy 3 po3aiIbHUM po3moaiioM martepiajiB (puc. 2). JlocToiHCTBaMH TaKoi TEXHOJIOTII €
MPOCTOTA TEXHOJIOTI, He TTOTPeOy€e 3aCTOCYBaHHsI CIEIiaTi30BaHOT0 00JIaHAHHSL.
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Pucynok 2 — BnamryBaHHS IIOPCTKOT HOBEPXHEBOT 00POOKH 13 3aCTOCYBaHHIM eMYJIbCii Ta IEeOSHIO
3 PO3IUTHFHIM PO3IIOALIOM MaTepialliB
Figure 2 — Rough surface finishing using emulsion and crushed stone with separate distribution of
materials

3. TexHoJoriss BIaIITYBaHHA APy 3HOCY Mo MeMOpaHi i3 MoaudikoBaHoi 6iTyMHOI emMyabcii.
Onuc TexHoaoril

[MpuHIMI ~ TEXHOJIOTIT  BIAIITYBaHHS TOHKOTO IlIapy 3HOCY TONsirae y 3abe3meveHHi
BucokomBuakicaoro (10 ™M/xXB) ykimamaHHsS Imapy rapsdoi acdambToOeTOHHOI CcyMimmi migiOpaHoro
IPaHyJIOMETPHYHOTO CKJIaJy MOBEPX TOHKOTO CHOJYYHOTrO MIapy Moau(ikoBaHol eMmyibcii (abo OiTymy),
po3nojiieHnx Oe3mocepeiHbO Tepel, ykinaganHsaMm. OOWIBI omepailii MPOBOAATHCA 3a OJWH IPOXiJ
criertiainbHOro acabroykinamada Mmapku Vogele..

s po3smnoniny IIeOCHI0 BUKOPHCTOBYETHCS IIeOCHEPO3MOMIIBHHUK, JOCHTh HU3bKI BUTpAaTH Ha
BIIAIITYBaHHS, MOXKJIMBICTh 3aCTOCYBaHHS Ha JUISHKAX, 3HAYHO BIJJIAJICHUX Bl MiCIlb JTUCIIOKAIIT JOPOKHIX
0a3. HemonikaMu Takoro MeToay € >KOPCTKI OOMEXKEHHS 3a TEeMIIEPATYPOI0 HABKOJIHIIHHOTO MOBITPS — HE
Hmkde +15 °C, a TakoX BBEJICHHS OOMEKEHHS IIBHUAKICHOTO PEXUMY Ha NUISHII TOBEPXHEBOI 0OpOOKH,
MOB'SI3aHE 3 YaCOM IPUKUBAHHSD) IIEOCHIO HA IIOKPHUTTI, P [[bOMY BHHUKAE MOTPeda y OUUINCHH] TOKPUTTS
[UIIXOM 3MITaHHS Ta 300py 3epeH me0eHto, Mo He 3akpinmincs. [l 30inpeHHs TpuKUBaHHS MeOeHI0 Ha
TTOKPHUTTI 3aCTOCOBYETHCS YOPHUH 1I€01Hb, a s 30UTBIIEHHS MEPiOAY, TPOTATOM SKOTO MOYKIMBE BUKOHAHHS
poOiT, - KaTioHHI OITYMHI eMyJbcii, B I[bOMY BHUIIAJKy TeMIepaTypa MOBITps NMpU YKJIaJaHHI HEe HUXKYe +15
°C.

4. BramTyBaHHsI IIOPCTKOI NOBePXHeBOi 00pO0KM i3 CHHXPOHHUM PO3NOAiI0M MaTepiaiiB 3a
TexHouoriero «Yun Cua»

[lepeBaramu naHOi TEXHOJOTII € 3HIDKEHHS KITBKOCTI TEXHOJIOTIYHUX ONepaliiii Ta 3MCHIICHHS
KITBKOCTI TEXHIKY B TIOPIBHSAHHI 3 TPAIUIIIHHOI TEXHOJIOTIE, 3MEHIIEHHS TEXHOJIOTIYHOTO ITUKITY, BHCOKa
MIPYKUBAHICTh, KaM'STHUX MaTepialliB Ha TOKPHTTI, 3HIKCHHS 3arajlbHOiI BUTpaTH MarepiamiB. Hemomikom
BOTO CHOCO0Y € 3aCTOCYBaHHs CIEIMiai30BaHOIO OOJIAJHAHHS - MAIIMHHM JJISI CHHXPOHHOTO PO3IMOILITY
MatepiaiiB (uincunepa) (puc. 3).
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Pucynok 3 — CHIPSEALER A - yHiBepcallbHa MallTiHa, M0 TOETHYE B COO1 MOXIIUBICTh
OJIHOYACHOTO PO3JIUBY €MYJILCIT Ta PO3MOALTY HICOCHIO.
Figure 3 — CHIPSEALER A - a universal machine that combines the ability to simultaneously pour
emulsion and distribute crushed stone.

5. BiamTyBaHHSI TOHKOIIAPOBUX MOKPUTTIB 3 JIMTHX eMYJbCiiiHO-MiHepanbHUX cyMmimeii
OpHi€e0 3 HAUMPOTPECHUBHININX TEXHOJOTIH, IO ITO03BOJISIOTH BUPIMIUTH MPOOJIEMH JOBTOBIYHOCTI
MTOKPHUTTS IMUISIXOM 3aXHUCTY BEPXHIX IIapiB KOHCTPYKIIH JOPOKHBOTO OJATY Ta BiTHOBJICHHSI iX TPAHCTIOPTHO-
eKCIUTyaTaliiHUX MapaMeTpiB, € BIAIITYBaHHS IIApiB 3HOCY 3 JIMTHX E€MYJbCIHHO-MiHEpAIILHUX CyMilIei
(JIEMC) tuny "Caappi Cun"(puc. 4).
[osiBa miei Gararoobiustodoi TexHosorii Oyja BUKIMKAaHA HU3KOIO IepeBar OITYMHHMX eMyJbCii
nepexa OITyMOM, TaKUX SIK:
- BUKODHUCTaHHs B XOJOAHOMY CTaHi, 3aBISKA 4YOMYy y 2—3 pa3d HOPIBHSAHO 3 «TapsSuuMI»
TEXHOJIOT1SIMH YIIOBUIBHIOETHCS ITPOLIEC CTAPIHHSA OITyMy y LMK IPUTOTYBAHHS CyMIIlIeH;
- BUCOKa SIKICTh eMYJIbCIITHO-MiHepaTbHUX CYyMillleH, OTPUMaHUX METOIOM 3MIIITyBaHHS Y MOOLTHHIH
YCTaHOBII Ha JOPO3i;
- BIACYTHICTh HEOOX1THOCTI CYIIMTH Ta HarpiBaTH KaM'siH1 MaTepiay;
- BICOKa OJHOPIAHICTD CyMmimieii Ta MaTepialiB 3a paxyHOK KPaI[oro 3MIITyBaHHS 3epeH 3 OUTBII
PIAKAM 32 KOHCHCTEHIII€I0 OITYMHUM B'SI3KMM Matepiajiom;
- MOXKJIMBICTh OOPOOKH €MYJIbCIsIMH BOJIOTOTO KaM'sTHOT'O MaTepially Ta BAKOHAHHS POOIT 32 HU3bKUX
TeMIreparyp.

Pucynok 4 — Bnamrysanus nokputts JIEMC
Figure 4 — Installation of a coating made of cast emulsion-mineral mixtures (LEMS)
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Jns  BnamTyBaHHS MOBEpXHEBOI 0OpOOKM BHKOpUCTOBYeThes Mammna SCHAFER s
TOHKOILIAPOBHX IMOKPHUTTIB.

6. I'apsa4nii BMCOKO MeOeHNCTHI TigpoizonaniiHnii acganbTo0eTOH IS 3aXHCHUX MIapiB.

3a KOpJIOHOM TOMYJISIPHOCTI HA0YyBA€ TEXHOJIOTIS BIAMNTYBAaHHS 3aXHUCHUX IMIApiB 3 TapsSI0ro BUCOKO
eOEHUCTOrO  Tifpoi3oisiiiHoro acganbrodeTony. JIjis BUCOTOBICHHS 3aCTOCOBYHOTH IIEOCHUCTHUI
3epHOBHi ckian Tumy IIIMA 3 makcuManbHUM po3MipoMm 3epeH 10 MM. B siKocTi B’sKy4Oro 3acTOCOBYIOThH
0iTymM Momu(iKoOBaHUN TYMOBOIO KPHUXTOIO. 3aBISKH ITHOMY 3a0€3IeTy€eThCS BOMOHETPOHUKHICTD IIapy Ta
BiIMIHHE MPUJIMTIAHHS 10 OCHOBH (pHC. 5).

BrnamTyBaHHS BHCOKOIIEOEHHCTOTO Tigpoi3ofsmiiHOro acdanbToOeTOHY 3IIMCHIOETBCS 32
JIOTIOMOTOI0  CTAHJAPTHOTO OONAaJHaHHS SIK TPU YKIaAaHHI rapsuux acaabToOCTOHHHMX —CcyMilei
(acdanproykiamadi, KOTkH). TOBIIHMHA TIapy, IO BIAMTOBYETHCS 2,5 ... 4 CM.

Pucynok 5 — BnamryBaHHs TOHKOTO IIapy 3HOCY i3 raps4oi me0eHncTol acharbTOOSTOHHOIT CYMITITi.
Figure 5 — Installation of a thin wearing course of hot crushed stone asphalt concrete mix.

IMocTaHoBKa Mpoo6aeMu. Yci mepepaxoBaHi TEXHOJIOTIT MalOTh CBOi iCTOTHI HETOMIKHY SAKi HE
JI03BOJISTIOTH 1X MacoBe 3aCTOCYBaHHS, a caMe:

- apu 3HOCY i3 LIMA. Burorosnenns IIIMA cknagnuii TexHojoriyHuid mpouec. Bucoka
Temreparypa npuroryBanHs O0mm3pko 180 °C rta ykmamanes. [lyke IOpOTi AOMIIIKH Ta MOAU(IKaTOPH.
HemoxuBicTh BO3UTH Ha BENUKI BIACTAaHI.

- BnamryBanas 1o wMemOpani. CkiamHiCTh Tpolecy BHUTOTOBJICHHS Ta  BapTicTh
BHCOKOMOAM]iKOBaHOI OiTyMHOT eMyIbcii. OTprMaHHS MaTepialiB i3 IBOX Pi3HUX 3aBO/IIB - EMYJIbCIIHOTO Ta
acampTobeToHHOr0. HeoOximHa ckimagHa Ta Jgopora IMIIOPTHA TexXHiKa — acdamproykimamad i3
PpO30pu3KyBaYeM eMYJIbCIT IKUH TOTPIOHO 3aMOBJISITH.

- BrnamTyBanHs mopcTkoi moBepxHeBoi oOpoOku mo Oitymy abo OiTymHil emynbcii. Taka
TEXHOJIOTiSI TOTpeOdy€e BUKOPUCTAHHS IyXe SKICHUX eMynbcih. B YkpaiHi mBHIkopo3mamHi eMyIbcii
HEJOCTaTHBO IIBUIKO HAOMPAIOTh MIIHICTh HABITh MPHU COHSAYHIN Terutid morozi. Yepes e mieOiHb MoraHo
TIPWXKHUBAETHCS» 1O TOBEPXHI MHOKPHUTTA. IlOTpiOHO iCTOTHO 3MEHIIyBaTH IIBUAKICTE PyXy Ha dHac
(hopmyBanHs. Benukuii BUIIT meOEHIO i3 MOKpUTTA. Bennki Tepmian GopMyBaHHS TOKPHUTTSI.
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- Curyanis i3 6itymoM He kpama. CkiaaHa TEXHOJOTiS TMOJNSATae B TOMY 10O pO3MOIIIHTH
mebiHb Mo TapsuoMy OITYyMy IO MPaKTUYHO HE MOMIMBO. Takoxk JyKe BaKKO TOYHO J03YBAaTH BTpATy
OiTymy. Y pe3ymabTaTi Bci mpo01eMu sIKi onucaHi BULIE.

- BrnamryBanast JIEMC. Haifikpamuii BapiaHT JAis Hammx JOpir ane HU3bKa SKICTh
MTOBLTEHOPO3IMATHOI OITYMHOI eMyJbCii BUCOKI BUMOTH J0 YHCTOTH KaM’ STHOTO MaTepiay, BUCOKa BapTiCTh,
3aJy4eHHS IOPOTrOi TEXHIKH Ta CIEIiaTicTiB BUCOKOTO KJIacy 13 BETUKUM JOCBIZIOM pOOJISTh MOIIUPEHHS i€l
TEXHOJIOT1{ HEMOKIIMBHM.

- lapsiunii BUCOKO MMIEOCHUCTUH TiIPOi30AMiMHNNA achaabTOOETOH IS 3aXHUCHUX IIapiB.
HaiinepcriekTiBHIIIA TEXHOJNOTIsI HA Ield 4Yac. AJsie HEOOXiJHO Uil BUTOTOBJICHHS MaTH YCTAaHOBKY IIO
Moudikaiii, BUCOKa TeMIepaTypa, HEMOXKIIUBICTD YKIIaJaHHsI TOBLIIMHOIO IIapy MEHIIE HK 25 MM.

OcHOBHa 4YacTHHA. 3alMpPONOHOBAHO TOHKOILIAPOBE MHOKPHUTTS 13 BHUCOKOIIEOEHHCTOI XOJIOAHOI
achambT00CTOHHOI CYMIIlli BUKOPHUCTAHHS SIKUX 3a0€3MeUnTh BIJICYTHICTH IepepaxoBaHUX BHUITC HEAOTIKIB
BIKE BiJOMUX TIOBEPXHEBUX 00OPOOOK.

O6aacTb 3acTocyBanHsi:O0JIaCTIO 3aCTOCYBaHHS BUCOKO IEOEHUCTOrO X0JIOIHOTO
achanbTOOCTOHY € BIAIITYBAaHHS BEPXHHOTO MIAPY MOJIOTHA MOCTOBUX CIIOPY/I Ta MiAXOIIB 10 HUX,
BJIAIITYBaHHS 3aXUCHUX IIapiB aBTOMOOUIBHHUX JIOPIT, MiCBKUX BYJIHIIb Ta JOPIr.

EdexTuBHiCTD:

[TepeBaramu BUCOKOIIIEOEHUCTOTO XOJIOAHOTO achaTbTOOETOHY €:

- BHCOKa 3CYBOCTIHKICTb

- BHUCOKa CTiHKICTh JI0 CTUPAHHS

- 3HWXKEHHA PiBHA mIyMy (OCOOJIMBO aKTyalIbHO Y MEXKax MicTa)

- BHCOKE 3UCIUICHHA KOJIECA 3 HOKPUTTAM

- 3HIDKCHHS e()eKTy aKBaIrlIaHyBaHHS

- J0AaTKOBAa T'iJIPOi30JISIis

- YKJaJaHHA B XOJOJHOMY CTaHi

- YKJaJaHHS Ha BOJIOT'€ MOKPUTTS

- TeMmImeparypa 3acTocyBaHHs Big +5°C

- MOXJIMBICTb BJIAIUTYBAaHHS IMOKPUTTA B IOLIOBY MOTOY;

- TEepPEeBE3CHHS CYMIIIll Ha BEJIHKI BiJICTaHl, MOKIIMBICTh HaKomn4deHHs y birderax ta Ha ckiaui;
- cyMill mpUIaTHA A0 3aCTOCYBAaHHS MPOTATOM JACKIIBKOX AHIB Micis BUTOTOBJICHHS;
- 3aCTOCOBYETHCA AJIS TOBEPXHEBOI 00POOKH HOPOKHIX OETOHHUX IUINT;

- yKIaJaHHS IIapoM TOBITUHOIO Bif 10 MMm.

Onuc TexHoJiorii. /7151 BUBUEHHS MOXJIMBOCTI 3aCTOCYBaHHS TaKOi TEXHOJIOTIT pO3pO0ICHO CKIIa]
xosoaHoro BucokomebeHucroro acdaiprodetony (XBILA) na 6itymax MI', CI i3 3actocyBanusim [1AP.
Januit achanbToOETOH MOENAHYE B COOI BIACTUBOCTI MEOCHEBO-MACTHYHOTO Ta JIUTOTO achaTbTOOSTOHIB i
Ma€ BUCOKI €KCIUTyaTalliifHi BJIACTHBOCTI B YMOBaX iHTEHCUBHOTO PyXY 3 BEJIMKUM HaBaHTAXCHHSM Ta PyXY
TPOMaJCHEKOTO TPAHCIIOPTY.

VYxinagaHHs BHCOKOLIEOCHUCTOrO ac(anbTOOETOHY 3AIHCHIOETHCS 3a JOIMOMOIOI0 CTaHIAPTHOIO
obnmagHaHHSA SK TPH YKIamaHHI rapsaux achamrbToOOCTOHHUX CyMilleld. 3acTOCOBYIOTHCS 3BHYAMHI
acanbproykianadi 6e3 mopoOoK s ykiagaHHs cymimi. s yKouyBaHHs 3aCTOCOBYIOTHCS ITHEBMAaTHYHI
koTkH. ToBuIMHA mwapy ykiaaganas 10-15 mwm.

3epHOBHUH CKJIaJ Ta BMICT OiTyMy HaBeIeHO y Ta0mii 1.

Jyist BUTOTOBIIEHHS CyMillli 3acTocoByBaBcs 0ityM pinkuii mapok CI' 40/70, CI" 70/130, CT 130/200

srigHo 'OCT 11955-82 13 nomimkamu katioHoBux ITAP.
HocninHa mapTis BUTOTOBIsIacs Ha craHmaptHomMy AB3 mo TtexHonorii rapsdoro acdambToOeToHY i3
MiHIMabHUM TixirpiBoM marepiaiiB no temmeparypu +30 ... 40 °C. Marepian mocrynaB y MilIaIKy i3
HEBEIMKOI0 BoJOTicTIO. [lepeMinryBanHs BinOyBanocsi MpOTAroM OfHi€l XBUIMHU. TeMnepaTypa 0iTymy npu
nojaui y Minanky cranosuna 90 ... 95°C. Cyminn micisi BUTOTOBJICHHS Oyia omHOpinHA Ta OiucKyda. 3a
CBOIMH TEXHOJIOTIYHMMH BJIACTHBOCTAMH BOHAa 3aiiMaja NPOMDKHE IIOJIOKEHHS MDK TIapsuuM
acdanbToOEeTOHOM Ta JIUTHUM achanbTodeToHoM. CyMilll MPaKTHYHO BUTIKAJA 13 Ky30Ba MTPHU BUBAHTAKCHHI.
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Tabnuys 1—- 3epHOBUii CKIa1 X0I0JHOT BUCOKOLIEOSHUCTOI acaapToOETOHHOT cyMilli Ta BMIiCT

OiTymy

Table 1 — Grain composition of cold high-crushed asphalt concrete mix and bitumen content

Buwicr 3a macoro, % 3epeH, MEHIINX JaHOTO PO3Mipy, MM .BMiCT
oitymy, %
XBIIA 10 5 2,5 1,25 0,63 0,315 0,16 | 0,071
95,0 43,0 25,1 15,2 10,3 8,6 4,6 2,0 6,2
Bumorn 90-100 20-55 5-30 0-17 0-14 0-12 0-9 0-4 5,0-7,0

Ha nactynHwmii ners Oyii BIAIITOBaHi JOCHTITHI AIJITHKY Ha JOPOTax i3 Majoko IHTEHCHBHICTIO PYXY.
YMoBH BramtyBaHHs Ta GOTO HaBeCHI y Tabmuii 2.

Tabnuya 2 — Ipuxitagy BIAITYBaHHS JOCTIAHUX MIJISTHOK
Table 2 — Examples of experimental plot layouts

TexHonoriy"a oneparis

dikcaris pe3yapTaTy

Jly1g BnamTyBaHHS 3aCTOCOBaHa JICPEB’siHA paMKa i3
po3mipamu 0,5 Ha 0,5 M.

ToBmuHa paMku 15 Mm.

Temmnepatypa nositps +3°C.

Cywmim ykimaganacs Ha BOJOTe TOKPHUTTS TICIs

Jomy.
Temneparypa nmokpurts cranosuia 0°C .

Cywmim ykiajanacs IrapoM TOBIIUHOIO 15 MM.
Temmnepatypa cymimi cranoBuia 6°C.

Cywmi po3piBHIOBasacs i yKouyBagacsi KOJIeCOM
aBTOMOO1JIA 3a JAEKIIbKA TPOXO/IIB.
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IIpoooercenna maovnuyi 2
Continuation of Table 2

Pamka 3riManacs i pyx BiAKpHUBaBCS HETalHO.

3arajgpHUI BUTIISAL JOCIIIHOIL JIITHKA HA
aBTOMOO1IBHIH JOpO3i MicueBoro 3HaueHHs ¢. Pyzaa
BinouepkiBcbkoro paiiony.

3aranbHUN BUTISA MICS YKOIYBAaHHS KOJIECOM
aBTOMOOLIIS.

JochinHa minsgHKa 4epe3 TIKICHb PYXy Ta
(hopMyBaHHS.

CraH NOKPUTTS BiAMIHHHH.

Bunboty marepiany He cioctepiraerscs. Ha
y30iuui HE (ikcyeThCs MIeOiHb.

Takox BUBYAJIACs MOXKIIUBICTh BJIAIITYBaHHS TOHKOIIAPOBUX MOKPUTTIB JUTS 3aXUCTY OCTOHHUX
JOPOXHIX MINT. Pe3ynbratu HaBeneHi y Tabamui 3.
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JIOPOKHIX TIIUT
Table 3 — Examples of thin-layer coatings for the protection of cement concrete road slabs

T aﬁnuu}l 3 - HpI/IKJ'IaI[I/I BJIAIITYBAHHSA TOHKOIIAPOBUX HOKpI/ITTiB AJId 3aXUCTY ]_ICMCHTO6CTOHHI/IX

Ne
T

TexHonoriyHa oneparis

dikcawis pe3yapTaTy

1

Jnist BIamTyBaHHS 3aCTOCOBAHA JIEpEB’sTHA paMKa 13
po3mipamu 0,5 Ha 0,5 M. ToBuIMHA paMku 15 MM.
Temneparypa noBitpst +6°C.

Cywmim yknaganacs Ha BOJOTe Ta CyXe MOKPHUTTS
Temmneparypa mokpuTTs craHoBmia +6°C/

Cywmim ykimaganacs mapoM TOBITUHOO 15 M.
Temmeparypa cyminii ctanoBmia +14°C

Cymimn po3piBHIOBaJIACS 1 YKOUYBaJIACs KOJIECOM
aBTOMOO1JIA 32 IeKiIbKa IPOXOoiB/

Pamka 3HiManacs i pyx BiIKpHBaBCSl HETalHO.
[lix’i3Ha mopora mo Byi. 3B’ sA3KiBIIB c. Yaikn
KuiBchka 00macTs.
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Ilpoooesicenna madauyi 3
Continuation of Table 3

5 3arampHUN BUTISI TICTIS YKOYYBAHHS KOJIECOM
aBTOMOO1IISI.
6 Hocnigna minsHKa yepes 1Ba THXKHI pyXy Ta

dhopmyBaHHS.

CraH NOKPUTTS BiAMIHHHHA.

Bunboty matepiany He crioctepiraetscs. Ha
y30iuui He ikCcyeThCs MEeOiHb.

Bucnosku. [llapu 3H0CY Ta TOHKOIIAPOBI TIOKPHUTTS € €PEKTUBHUM 1 EKOHOMIYHHM PILICHHSIM IS
PEMOHTY JIOPIT B yMOBax 0OMEXEHOT0 (JiHAHCYBaHHS 3 KUTbKOX MPUYMH:

1. ExoHoMiuyHicTh. 3HMKEHHSI BUTPAT HA MaTepiajid, MeHIIIi TPya03aTPaTH, 3MeHIIeHH
yacy BHKOHAHHfI PoOOIT Ta BiINOBIIHO 3MeHIIEHHS BApPTOCTi NOMEPeIKYBAJIBLHOIO PEMOHTY:
ToHkomwAapoBi MOKPUTTA NOTPEOYIOTh MEHILIE MaTepianiB, MO 0e3MocepeaHb0 3HIKYE BUTPATH HA PEMOHT.
Bonu MoxyTh OyTu HaHeceHi 0e3 HEOOXiTHOCTI MOBHOI 3aMiHM a00 TIHMOOKOTO PEMOHTY iICHYIYOTO
JOPO’KHBOTO IIOKPUTTSI, L0 3HAYHO JIEIIEBIIIE.

Minimizanis BIVIMBY Ha JOPOKHIN pyX: 3aBAsSKY IIBUAKOMY BUKOHAHHIO POOIT i BiIHOCHO MaJloMy
00csATy HEOOXiTHMX MaTepiaiiB, PEMOHT 3 BHKOPUCTAHHSIM TOHKOIIAPOBUX ITOKPHUTTIB Ma€ MEHIINY BIUIMB Ha
PyX TPaHCTIOPTY, 3HIKYIOYH THMYACOBI HE3PYIHOCTI JIJIS BOMIIB.

2. TexHogoriunicts. HIBuakicrs Bukonanusi podir: Ckiaja cymileil JOCUTb NPOCTHA, HE
noTpedye CKIaIHOI TEXHOJIOTiT a00 Toporux MexaHizMmiB. [Ipu TokamsHOMY pEMOHTI CyMilll IEpEMIITYEThCS B
eMkocTi abo B birbery 3a momomororo npoctoi TeXHiKH, Ta PO3MOIUIAETHCA BPYUHY 32 AOTIOMOTOIO JIONAT Ta
rpabiiB B TOHKHUH MIap, 0 BiIHOBIIOE XapaKTEPUCTUKH MoBepXHi. TOHKOMIAPOBI HOKPHUTTS MOKHA HAHOCHTH
MIBUJIIIE, HIXK CKIAAHINI ab0 JOpOXKYl METOAM PEMOHTY, IO JIO3BOJSE 3MCHIIUTH 4ac, HEOOXiMHUU s
BiTHOBJICHHSI IOPOTH, Ta 3HU3UTH BUTPATH HAa TUMYACOBi 3aX0Iu Ijs 3a0e3neueHHs pyXy TpaHcnopty. He
oTpedye CKIaaHOTo OOJaHAHHS Ta BUCOKOI KBamidikarlii poOiTHHKIB, K sl BIamTyBanHs Slurry Seal Ta
Micro Surfacing.

3. Exouoriunict. Hemae HeoOXimHOCTI po3irpiBaTé Marepian Npu BUTOTOBICHHI, Ta
BiAmoBigHO MeHIre BUKUAIB CO; OPIBHSIHO 3 BEIMKMMH PEMOHTaMHU.
4. 3HococTilikicTh Ta K0BroBiYHicThb. - [logoBKeHHs TepMiHy cJy:k0m Aoporu: Hasite npu

0OMEKeHHX OFoJKeTaX, TOHKOIIAPOBE MOKPHUTTS JO3BOJISE MPOAOBXKUTH EKCIUTyaTalilo JAOpOTH Ha KiJbKa
pokiB. BoHO cTBOpIOE riapoi3onaLiiHui 3aXUCHUM ap, SKUH YIIOBIIFHIOE 3HOLIYBAHHS OCHOBHOTO TIOKPHUTTS
Ta MOKpAIly€e HOro XapakTEePUCTHUKH.
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5. Mo:xkauBicTh 6araTopa3oBoro 3acToCyBaHHs: TOHKOIIAPOBI MOKPHUTTS MOXHA HAHOCHTH
KiTbKa pa3iB MPOTITOM TEPMIiHY CIYKOM JOpOTH, IO JO3BOJIIE TPOBOJUTH PEMOHTH MOETAIHO, HE
MepeBaHTaXy04X OIO/KET B OIMH MOMEHT.

B wminoMy, BHKOpUCTaHHS TOHKOIIAPOBHX MOKPHUTTIB € ONTUMAJbHUM BapiaHTOM Y BHIAAKY
obMexkeHHX (HiHAHCOBHUX PECYPCiB, OCKIIBKA € HOBUM Ta TMEPCIEKTUBHUM METOJIOM MOIMEPEIKYBaIbHUX
PEMOHTIB Ta J03BOJIAE€ e(PEKTUBHO MIATPUMYBATH CTaH JAOPIT 6€3 HeoOX1AHOCTI 3HAYHUX BUTpAT Ha CepeaHii
MMOTOYHUN PEMOHT Ta KaliTaJbHUI PEMOHT 1 B MOAAJIBIIIOMY TIOBHY PEKOHCTPYKIIiFO.

Ha cporognimHiit ens, Hemae oiliiHO MIPUHHATOTO, HAYKOBO 1 TEXHIYHO OOTPYHTOBAHOT'O MiJXO0ILy
JO BCTAaHOBIICHHS BHMOT Ta pPEKOMEHJAI IO MEeToJax BUKOHAHHS TMPEBEHTHBHUX PEMOHTIB 13
BUKOPHCTaHHSM IIapiB 3HOCY.
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Abstract. The organization and efficiency of traffic signal control at intersections are key factors
influencing the capacity and congestion levels of the urban road network. Improper traffic signal operations
can cause additional delays, reduce traffic flow efficiency, and increase the risk of accidents. The relevance of
this study lies in examining the impact of vehicle start characteristics on the dynamics of movement through
signalized intersections and assessing their effect on traffic flow optimization.

This paper analyzes the movement of two vehicles traveling sequentially through a signalized
intersection when the green light is activated. The primary focus is on studying parameters such as the ratio of
distances traveled by the vehicles, the ratio of their speeds, the start delay of the second vehicle relative to the
first, and the variation of these indicators during movement. Evaluating the interrelation of these parameters
allows for assessing the optimality of traffic flow and its safety level.
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The described characteristics are essential for analyzing movement conditions both at the intersection
and on the approach to it. Identifying patterns between speed ratios, distances, and start delays enables the
assessment of the impact of traffic signal control on movement dynamics. In turn, this provides an opportunity
to propose optimal parameters to improve the intersection’s capacity and reduce road network congestion.

The findings of this study can be used to enhance traffic modeling and develop adaptive traffic
management algorithms. Optimizing vehicle start parameters will contribute to improving the overall
efficiency of the road network, reducing delays, and increasing safety levels at intersections. The proposed
approach can be applied in urban planning and for the development of intelligent transportation systems that
ensure efficient traffic flow management.

Key words: traffic signal control, signalized intersection, vehicle dynamics, start delay, speed ratio,
traffic flow optimization, road network congestion, adaptive traffic management, intelligent transportation
systems, intersection performance, intersection performance, vehicle interaction.

Introduction. Efficient traffic signal control at intersections is a crucial factor influencing the overall
performance of urban road networks. Signalized intersections regulate traffic flow and ensure safety, but their
improper operation can lead to increased congestion, unnecessary delays, and even safety hazards. The study
of vehicle movement dynamics through intersections is essential for optimizing traffic management strategies
and improving the efficiency of transportation systems.

One of the key aspects of traffic flow analysis is the sequential movement of vehicles at an intersection
when the green signal is activated. In real traffic conditions, vehicles do not start moving simultaneously due
to reaction times, acceleration differences, and variations in driver behavior. The relationship between the
distances traveled by vehicles, their speed ratios, and the start delay of following vehicles plays a crucial role
in assessing traffic flow efficiency and safety. Additionally, the rate of change in these indicators provides
valuable insights into the overall performance of signalized intersections and their impact on road congestion
[1-3].

This study aims to analyze the movement of two vehicles following each other at a signalized
intersection, focusing on the relationships between key parameters such as distance ratios, speed ratios, start
delay time, and acceleration differences [4, 5]. By evaluating these parameters, the research seeks to determine
optimal conditions that can enhance traffic flow, minimize congestion, and improve intersection performance.

Understanding these movement dynamics is essential for developing adaptive traffic control strategies
that respond to real-time conditions. The findings of this research can contribute to optimizing signal timing,
reducing travel delays, and ensuring safer and more efficient traffic flow at intersections. Moreover, the
proposed approach can be integrated into intelligent transportation systems to enhance urban mobility and
transportation network resilience [6, 7].

Research design and discussion. The movement of vehicles when the green traffic light is activated
depends on the reaction of the driver of the first vehicle. Thus, the first vehicle influences the subsequent
movement of the vehicle queue [8].

The interaction of a pair of vehicles when responding to a green traffic signal occurs as follows.

At the yellow signal (preparation stage), the speed of vehicles is zero, and drivers are waiting for the
green light. When the green signal is activated, the phase of movement initiation begins. The start of the first
vehicle’s movement depends on the driver’s reaction time and competence in responding to the green signal,
which results in uniformly accelerated motion of the vehicle [9].
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The second vehicle starts with a delay. This delay depends on the moment the first vehicle begins
moving, the driver's reaction time, and the dynamic characteristics of the second vehicle.

The second vehicle has restrictions on the start of movement due to the conditions imposed by the
leading vehicle [10 — 11].

Mathematical Formula for the Motion Ratio of the Second Vehicle Relative to the First.

To evaluate the relative movement of the second vehicle compared to the first, we introduce the function
of distance or speed ratio over time:

1. Distance Ratio:

Ry() = 22 (1)

s1 ()

nes1(t) #0
s1 (t) — the distance traveled by the first vehicle at time ¢.
s2 (t) — the distance traveled by the second vehicle at time ¢.

If R, (t) = 1, it indicates uniform movement of the vehicles, ensuring optimal following conditions.
If R (t) < 1, the second vehicle is lagging behind, which increases the overall time vehicles spend at the
intersection and contributes to network congestion.
If Rs (t) > 1, the second vehicle is overtaking, which increases the risk of traffic accidents.
2. Speed Ratio:

_v(t)
Ry =0 @

ne vy(t) #0

vi (t) — the speed of the first vehicle.

vz (t) — the speed of the second vehicle.

R.\(t) =1, it indicates uniform vehicle movement, ensuring optimal following conditions.

Ry(t) < 1, the second vehicle moves slower, increasing the overall time vehicles spend at the
intersection and contributing to network congestion.

Ry(t) >1, the second vehicle moves faster, increasing the risk of traffic accidents.

3. Time Shift:
Since the second vehicle starts with a delay of At, the time ratio can be expressed as:

At = tstart, Car2 — tstart, Carl (3)

tstart, Car2 — The start time of the first vehicle's movement,
tstart, Carl — The start time of the second vehicle's movement.

4. Distance increment ratio over a time interval:
To compare the rate of distance accumulation over a specific interval At:

_S2(t) _ [s2(t+At)—s,(0)]
Ras(t) = s1(6)  [s1(t+AD) =54 ()] &

RAs (t) — The coefficient of the distance increment ratio between the second and the first vehicle over
the time interval At. It indicates how the distance between the two vehicles changes during this period.
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As; (t), Asi(t) — The distance increments of the second and first vehicles, respectively. They determine
how much the distance traveled by each vehicle has changed over the time interval At.

s2 (t+At)—s; (t) — The change in the distance traveled by the second vehicle over the time interval At.
This means comparing the distance at time t+At with the distance at time t.

s1 (t+At)—s; (t) — The change in the distance traveled by the first vehicle over the same time interval At.

If RAs (t)>1 — The second vehicle accumulates distance faster than the first, meaning it is catching up
with the first vehicle.

If RAs (t)<1 — The first vehicle moves away faster than the second, increasing the gap.

If RAs (t)=1 — Both vehicles accumulate distance at the same rate, meaning their relative position
remains unchanged.

5. Acceleration Ratio:

a,(®) [dvz(t)

— 22 — dt

Ra(t) - al(t) - [dvl(t)] (5)
dt

Ra (t) — The acceleration ratio coefficient, which indicates how the acceleration of the second vehicle
changes relative to the first.

a, (t), al(t) — The instantaneous accelerations of the second and first vehicles, respectively, at a given
moment in time t.

dv, (t)/dt — The derivative of the second vehicle's speed over time, which represents its acceleration.

dv, (t)/dt — The derivative of the first vehicle's speed over time, which represents its acceleration.

If Ra(t) > 1 — The second vehicle has greater acceleration than the first, meaning it begins to catch up
with the first vehicle.

If Ra(t) < 1 — The first vehicle accelerates faster than the second, increasing the gap between them.

If Ra(t) = 1 — Both vehicles have the same acceleration, meaning their speed changes at the same rate.

The conducted analysis provides valuable insights into various aspects of traffic dynamics at
intersections. It enables a comprehensive assessment of traffic efficiency, helping to determine how effectively
vehicles move through intersections under different conditions. Additionally, it facilitates the study of the
impact of driver reaction time on intersection capacity, allowing for a better understanding of how human
factors influence traffic flow and congestion levels [12 — 15].

Furthermore, the findings contribute to the optimization of algorithms for adaptive traffic signal control
systems, improving real-time signal adjustments based on traffic demand. These optimizations can enhance
road network efficiency, reduce vehicle delays, minimize fuel consumption, and lower emissions by ensuring
smoother traffic flow [16]. The results of this study can be applied to develop intelligent transportation
solutions aimed at increasing road safety, improving intersection throughput, and supporting the
implementation of advanced traffic management strategies.

Conclusion. This study analyzes the dynamics of vehicle movement when starting at a green traffic
light. The primary focus is on the impact of the reaction time of the driver of the first vehicle on the
subsequent movement of the vehicle queue. Key parameters characterizing this interaction have been
identified, and appropriate mathematical models have been proposed.

This study describes the interaction of a pair of vehicles starting at a green traffic light and provides an
analysis of the relevant ratio indicators. A decrease in these indicators affects traffic safety, whereas an increase
contributes to optimizing traffic flow and reducing road network congestion. When the ratio value equals 1,
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uniform vehicle movement allows for optimizing traffic through the implementation of intelligent transport
systems.

The obtained results can be used for: Assessing the efficiency of traffic at intersections: studying the
impact of driver reaction time on intersection throughput; optimizing algorithms for adaptive traffic signal
control systems, developing recommendations for improving road safety and traffic flow management.

Further research will focus on analyzing vehicle arrivals at intersections and constructing a graphical
model, allowing for a more detailed examination of traffic organization and regulation efficiency.
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B3AEMO/ISA TPAHCIIOPTHUX 3ACOBIB HA PEI'YJIBOBAHOMY IEPEXPECTI IIPHU
BMUKAHHI 3EJIEHOI'O CUTHAJIY
I'yabuak Oxcana JMuTpiBHA, KaHIUIAT TEXHIYHMX HaAyK, mpodecop, B.0. 3aBigyBada kKadeapu
TPAHCIIOPTHUX CHCTEM Ta Oe3MeKH JAOPOKHBOrO pyxy, HalioHanbHUN TPaHCIOPTHUI YHIBEPCUTET,
https://orcid.org/0000-0001-8186-4529
IMomoe Cranicnias IOpiiioBuy, k.1.H., HamioHanpHUI TpaHCIIOPTHUI yHIBepcUTET, Kadempa

TPAHCIIOPTHUX CUCTEM Ta Oe3MeKn JOPOKHBOro pyxy https://orcid.org/0000-0002-9373-2934

KopueBcbka AuriHa AHaToJiiBHA, cTapmuii BHKITanad Kadeapu TPAHCIOPTHUX CHCTEM i OS3MeKHu
JOPOKHBOTO PyXy, HanioHansHMi TpaHCIOPTHHUI yHIBEPCUTET; MOJIOJIINI HAYKOBUI CIIIBPOOITHUK BiAIIITY
IOpoXKHBOI 00cTaHoBKH, LlenTpy Oe3nexu nopoxxaboro pyxy T «HIPD» https://orcid.org/0000-0001-8245-
9891

Anomayina. Opranizaiis Ta eQEeKTHBHICTh POOOTH CBITVIOQOPHOTO peEryJloBaHHS Ha
MEPEXPECTSX € KIOYOBUMHU (PaKTOpPaMH, 110 BIJIMBAIOTh HA MPOIYCKHY 3/IaTHICTh Ta PIBEHb 3aTOPIB
y MICBKHX BYJUYHO-JIOPOXKHIX Mepexax. HempaBunabHa po6oTa cBITIOhOPIB MOKE MPU3BOIUTH 0
JOJATKOBUX 3aTPUMOK, 3HIKEHHA E(QEKTHBHOCTI pPyXy TPAHCIOPTY Ta MiABHUIICHHS DPU3HUKY
BuHuKHeHHS J{TI1. AKTyanbHICTh JaHOTO AOCIHIHKEHHS MOJIATa€ Y BUBUEHHI BIUTUBY XapaKTEPUCTUK
CTapTy TPAHCIIOPTHUX 3ac00iB Ha TMHAMIKY PyXy Uepe3 peryjboBaHi MEePeXpecTs Ta OLIHII IXHbOT'O
BIUIMBY Ha ONITUMI3AIli0 TPAaHCTIOPTHUX MTOTOKIB. Y POOOTI MpOaHaTi30BaHO PyX ABOX TPAHCIIOPTHUX
3ac00iB, IO TOCIIJOBHO TEPETHHAIOTh PETYJIbOBAHE IEPEXPECTs MiJ Yac YBIMKHEHHS 3€JIEHOTO
curHaiy cBitiodopa. OCHOBHa yBara MPUIIISETHCA TOCHIDKEHHIO TaKWX TapaMmeTpiB, SK
CIIBBIHOIICHHS BIJCTAaHEH, MPOWACHUX TPAHCIIOPTHUMH 3aco0aMH, CITIBBITHOIICHHS IXHIX
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HIBUJIKOCTEH, 3aTpUMKa CTapTy APYroro TPaHCHOPTHOrO 3aco0y BIAHOCHO MEPIIOro Ta 3MiHA IUX
MOKa3HUKIB y mpoueci pyxy. OLIHIOBaHHS B3a€MO3B’A3KYy 3a3Hau€HMX HapaMeTpiB 03BOJISIE
BHU3HAYUTHU ONTUMAJIBHICTh OpraHi3alii MoToKy Ta piBeHb Horo Oesneku. OmnucaHi XapaKTepUCTUKU
€ BaXJIMBUMH JUIS aHANi3y YMOB PyXy SK Ha CaMOMY IepexpecTi, Tak 1 Ha MiAXoJax 10 HBOTO.
BusiBiieHHST 3aKOHOMIPHOCTEH MiX CITIBBIIHOIICHHSMH IIBHIKOCTEH, BiJICTAaHEH Ta 3aTpUMKAMH
CTapTy /03BOJISIE€ OIIHUTH BIUIMB CBITJIOOPHOTO PEryNIOBaHHSA Ha TUHAMIKYy pyxy. Lle, y cBoro
4yepry, Ja€ MOJKJIMBICTh 3alpONOHYBAaTHM ONTHMAJbHI MapaMeTpu AJs MiJBUIIEHHS MPOIYCKHOI
3IaTHOCTI TIEPEXPECTS Ta 3HIKECHHS 3aTOPIB Y BYJIMYHO-JAOPOKHIN Mepexi. OTpumani pe3ynbTaTH
MOXYTb OYTH BHUKOPHCTaHI AJIsi YJOCKOHAJIEHHs TPAHCIOPTHOIO MOJENIIOBAHHS Ta pPO3pOOKU
aJIaliTUBHUX aJTOPUTMIB YHpaBIiHHA pyxoMm. OnTuMisalis MapaMeTpiB CTapTy TPaHCIOPTHUX
3ac00iB CHpPUATHME IIJBUIICHHIO 3arajbHOi €(QEeKTHBHOCTI JOPOXXHBbOI MEpexki, 3MEHIICHHIO
3aTpUMOK Ta MiJBUILEHHIO piBHA O€3MEeKM Ha TMepexpecTsaX. 3amporoOHOBAHMM MiIXilx MoXe
3aCTOCOBYBATUCH B MICbKOMY ITUTAHYBaHHI Ta MIPH pO3pOOIIi IHTENIEKTYyaTbHIX TPAHCTIOPTHUX CUCTEM,
10 320€31e4y0Th eeKTHBHE YIPABIIHHS TPAHCTIOPTHUMH MTOTOKAMH.

Knrwouoei cnosea: cBiTaopopHE pETYIIOBaHHS, PETyJIbOBaHE TEPEXPECTs, JAUHAMIKa
TPAaHCIOPTHUX  3aco0iB, 3aTpUMKa CTapTy, CIHIBBIIHOIICHHS IIBUIAKOCTEH, ONTHMI3aIlisd
TPAaHCIIOPTHUX TOTOKIB, 3aTOPH TIOPOKHBOT MEPEXKI, aIalITUBHE YIIPABIiHHS PYyXOM, IHTEJICKTyallbHI
TPAHCIIOPTHI CUCTEMH, €(DEKTUBHICTh MEPEXPECTSI, B3AEMO/Iisl TPAHCIIOPTHUX 3aCO01B.

Ilepenik nocujianb

1. Polishuk, V., Popov, S., Vyhovska, 1., Yanishevskiy, S., & Nahrebelna, L. (2024). Energy-based
approach to the assessment of traffic flow. Transport Technologies, 5(2).
https://doi.org/10.23939/tt2024.02.023.

2. Boikiv, M. V., & Zherebetskyi, N. V. (2024). Study of traffic conditions at intersection with a heavy
traffic flow in the main direction. Scientific Notes of Vernadsky TNU, 35(6). https://doi.org/10.32782/2663-
5941/2024.6.2/35.

3. Polishchuk, V. P., Nahrebelna, L. P., Vyhovska, 1. A., & Popov, S. Y. (2024). Applying energy
principles to the assessment of road traffic safety. Journal of Transport Systems and Traffic Safety, 1(58), 133-
141. https://doi.org/10.33744/2308-6645-2024-1-58-133-141.

4. Vieira, M., Galvao, G., Vieira, M., Louro, P., Véstias, M. & Vieira, P. (2024). Enhancing Urban
Intersection Efficiency: Visible Light Communication and Learning-Based Control for Traffic Signal
Optimization and Vehicle Management. Symmetry, 16. https://doi.org/10.3390/sym16020240

5. Vieira, M., Vieira, M., Galvao, G. M., Louro, P., Véstias, M. P. & Vieira, P. (2024). Enhancing Urban
Intersection Efficiency: Utilizing Visible Light Communication and Learning-Driven Control for Improved
Traffic Signal Performance. Vehicles. https://doi.org/10.3390/vehicles602003 1

6. Simdes, M., Milheiro-Oliveira, P. & Costa, A. P. (2010). Modeling and Simulation of Traffic
Movements at Semiactuated Signalized Intersections. . https://doi.org/10.1061/(asce)te.1943-5436.0000124.

7. Bai, Z., Hao, P., Shangguan, W., Cai, B. & Barth, M. (2022). Hybrid Reinforcement Learning-Based
Eco-Driving Strategy for Connected and Automated Vehicles at Signalized Intersections. /[EEE transactions
on intelligent transportation systems (Print), 23. https://doi.org/10.1109/tits.2022.3145798.

HaykoBuii ;xypHan « ABTOMOBUIBHI IOPOTY I JOPOXKHE BY AIBHULITBO», 2025. Bunyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2025. Issue 118. Part 1.

54



BYJAIBHULTBO TA HUBIJIBHA IH)KEHEPIS / BUILDING AND CIVIL ENGINEERING

8. Aoki, S. and Rajkumar, R. (2022). Cyber Traffic Light: Safe Cooperation for Autonomous Vehicles
at Dynamic Intersections. /[EEE transactions on intelligent transportation systems
(Pring). https://doi.org/10.1109/tits.2022.3146457.

9. Wang, Z., Wu, G. & Barth, M. (2020). Cooperative Eco-Driving at Signalized Intersections in a
Partially Connected and Automated Vehicle Environment. /EEE transactions on intelligent transportation
systems (Print), 21. https://doi.org/10.1109/tits.2019.2911607.

10. Eom, M. and Kim, B. (2020). The traffic signal control problem for intersections: a
review. European Transport Research Review, 12. https://doi.org/10.1186/s12544-020-00440-8.

11. Horbachov, P., & Liubyi, Y. (2022). Method of estimating the time required to ensure the uniform
motion of vehicle platoon progression on the coordinated section of the city arterial road. Vehicle and
Electronics. Innovative Technologies, 22. https://doi.org/10.30977/VEIT.2022.22.0.2.

12. Zhou, M., Yu, Y. & Qu, X. (2020). Development of an Efficient Driving Strategy for Connected
and Automated Vehicles at Signalized Intersections: A Reinforcement Learning Approach. /[EEFE transactions
on intelligent transportation systems (Print). https://doi.org/10.1109/tits.2019.2942014.

13. Wu, W., Huang, L. & Du, R. (2019). Simultaneous Optimization of Vehicle Arrival Time and Signal
Timings within a Connected Vehicle Environment. /talian National Conference on Sensors,
20. https://doi.org/10.3390/s20010191.

14. Rakha, H. A., El-Shawarby, 1. & Setti, J. (2007). Characterizing Driver Behavior on Signalized
Intersection Approaches at the Onset of a Yellow-Phase Trigger. IEEE Transactions on Intelligent
Transportation Systems. https://doi.org/10.1109/tits.2007.908146.

15. Popov, S., Vyhovska, I. (2025). Digital Control Tower Model for Public Transport City Network.
In: Slavinska, O., Danchuk, V., Kunytska, O., Hulchak, O. (eds) Intelligent Transport Systems: Ecology,
Safety, Quality, Comfort. ITSESQC 2024. Lecture Notes in Networks and Systems, vol 1335. Springer, Cham.
https://doi.org/10.1007/978-3-031-87376-8 _34.

16. Katsaros, K., Kernchen, R., Dianati, M. & Rieck, D. (2011). Performance study of a Green Light
Optimized Speed Advisory (GLOSA) application using an integrated cooperative ITS simulation
platform. International Wireless Communications & Mobile Computing
Conference. https://doi.org/10.1109/iwemc.2011.5982524.

HayxoBwnit sxypHaII « ABTOMOBUIbHI JOPOI'M I IOPOXKHE BYAIBHULITBO», 2025. Bumyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY», 2025. Issue 118. Part 1.

55



BYJAIBHUILITBO TA IIUBIJIBHA TH’KEHEPISI / BUILDING AND CIVIL ENGINEERING

YK 004.021; 004.043; 004.62 DOI1:10.33744/0365-8171-2025-118.1-056-071
UDC 004.021; 004.043; 004.62

ABTOMATHM3ANIA TA HTAPPOBI3ALIIS TEXHOJIOT'TH YIIPABJITHHS PO3BUTKOM
IHOPACTPYKTYPU U TPAHCIIOPTHUX MEPEK 3A IIOTPEB CIIEHIAJIBHUX ITPOI'PAM

AUTOMATION AND DIGITALIZATION OF INFRASTRUCTURE AND TRANSPORT
NETWORK DEVELOPMENT MANAGEMENT TECHNOLOGIES FOR THE NEEDS OF
SPECIAL PROGRAMS

Komicapenko Onena Cepziiena, xanouoam mMeXHIYHUX HAVK, OOYeHM,
Hayionanenui  mpancnopmuuil  yHieepcumem, — doyem  Kageopu
inpopmayitinux cucmem i mexuonoai, e-mail: olenakomisarenko@ukr.net,
+380937212438

https://orcid.org/0000-0002-7436-6473

bapanoe [I'eopcit Jleonioosuu, Ooxmop mexHIYHUX HAYK, npoghecop,
Hayionanenuii  mpancnopmuuii  ynigepcumem,  npoghecop  kageopu
inpopmayitinux cucmem i mexuonoeiu, e-mail: baranovgl2018@gmail.com,
+380964882963

https://orcid.org/0000-0003-2494-8771

Memenscoxka  ap’s Bixmopiena, acnipaumxa  Hayionanvnuu
MPAHCROpMHULL YHieepcumem, acnipanmia kageopu inpopmayitinux cucmem
1 mexnonoziu, e-mail: metelskadasha@gmail.com, +380962465632

https://orcid.org/0009-0002-2804-3101

AHoTanis. B ctaTTi HaBeJeHO aHali3 CTaHy CKJIQJAHOI ANHAMIYHOI CHCTEMH, IO OXOIUTIOE Ha TEPUTOPIi
VYkpainu iH}pacTpykTypu OyAiBeIbHUX CHOPYA W aBTOMOOIIBHUX AOPIr, sKi 3apa3 BigoOpakaloTh >KUTTEBL
IIUKJIM TPAHCHOPTHHUX IIEPEBE3CHb IMACaKHUPIB i BaHTaXiB B YMOBAaxX 3a TPH POKU IMOLIKOKEHOI €KOJIOTil
pe3yabTaTaMH BIHCHKOBHX OTIEpaIlii.

O0’eKT nocaigxKeHHs - YpaxyBaHHsS MiKHAPOZAHOT JIOTICTHKH Ta CIELiabHUX MPOCKTIB 3 Oe3MeKH
JKUTTSL Ta 3aXHUCTY E€KOJIOTIYHOTO MOBKULIA, SIK€ HE IMMOBHHHE BiIIyBaTH JErpagaIlifiHuX (akTOpiB BILTUBY
TOPO’KHBO-TPAHCTIOPTHHUX TIOMIH i aBapii 3 pyHHYBaHHSIM CIIOPYI.

Meta pobotru - Po3poOutu TexHomnoriro aBromaru3amii Ta nudposizauii mpodIeMHO-CUTyamiiHIX
3aJad MoeTanHoi MoOyJoBH aBTOMOOITBHHUX JOpPIr i JOPOXHBOTO OYZIBHMITBA 3a MOTpe® NPOBITHHX
MOJTIEpPraTHIHUX BUPOOHHITB, IO CTBOPIOIOTH I MaWOyTHIX TEXHOJIOTIYHO-TIPUPOJTHUX KOMIUICKCIB
IHHOBalifiHI MPOJYKTH, KOMIUIEKCHI KOHCTPYKTHBHI MaTepiand, €HEepreTH4YHi MOOUIbHI JABHUTYHH 3a
MDKHapOJAHUMHE CTaHIapTaMu 3 €BponeHchbkuM COr30M.
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MeTonu AOCHIMKEeHHS — aHal3 MDKHAPOTHOI Ta BITYM3HSHOI JITEpPATypH Ta OIHKA IOCBIAY
JIOPO’KHKOTO Oy MIBHHUIITBA 32 TOTPeO IudpoBizaii.

PesyabTaTu. Hagano npukianu aBroMmaTu3anii Ta nupoBizamii TEXHOJOTIH yIpaBiIiHHS MpoLecaMu
MOLTYKY IPOTPECUBHUX 1HHOBAaLIHHUX KOMIIEKCHUX KOHCTPYKTUBHHX MartepiaiiB (KKM). 3aBasku ¢izuxo-
MaTeMaTHYHUM MeTofamu QopmaiizoBaHi neperBopenHs PST 3amau y inTerposani dopmu Ko s
nuQepeHIlialbHUX PiBHSIHb, a00 BapiaTHBHI (OpMH HETIHINHMX iHTerpanbHuXx (yHKIIHA. TumoBi Momeni
3a0e3MeuyloTh €TamM 3acTOCYBaHHS IporpaMHo-anapaTHux KomiwiekciB kimacy ACY Tta CAIIP ans
JIOPOXXHBOTO  OyOIBHMITBA  [UIAXOM  EPraTUYHOTO  CTPYKTYpHO-(DYHKIIOHAJBHOTO  Y3TOKEHHST
B3a€MOBITHOIIICHD 00 €KTIB YIIPABIIIHHSA 3 CHHEPIeTUYHUMU 3aC00aMHU KEPyBaHHS i 3aXHUCTY.

B nepexigHux MBUAKOIIMHHUX (CTPUOKONOAIOHUX, BUOYXOBUX, PO3PUBHUX, IMITYJIbCHHUX) JOPOKHBO-
TPaHCHOPTHUX MOMISX W aBapiiHUX peXHMax, € BRXKIMBUM HETallHO HaJeKHHUM YMHOM OOMEXYBaTH Ta
MaHEBpaMH ONTHMI3yBaTH HACTIIKM EKCTPEMAJbHUX IIPOSIBIB PH3UKIB Ta HEBH3HAYEHOCTI y opMmax
MaTepiaJbHUX pyHHYBaHb.

Kiro4oBi ciioBa: TpancopTHe OyAiBHULTBO, IPOOJIEMHU YIIPaBIiHHSA, CTICHialibHI PEKUMH, TEXHOJIOT 1T
nudposizarlii, epraTUYHE MOACIIOBAHHS, KOHCTPYKTHBHI MaTepiaau, MOOLIBHI JBWUTYHH, JIOPOKHE
OyIIBHUIITBO MaiiOyTHHOTO.

IocTanoBKa NMpodJieMU. AKTYaIbHICTh TEMH MOIAJBIIIOT0 MPUCKOPEHOTO PO3BUTKY 1HPPACTPYKTYPH
W TPaHCTOPTHUX MEPEeX YKPAiHCHKOTO CYCHUIHCTBA HaOyBae OCOONMBOI yBarm 3 MOYATKOM BIHCHKOBHX
pyliHyBaHb Ta HeOakaHMX 3MiH €KOCHCTeMH i moBKuULIA [1-3]. PyliHyBaHHA Ta JMXO MPOJOBKYIOTHCS A0
MEPEMOTH, ajie TOTIM rocTpo Oyjae MOTPiOHO HE JIMIIE BiJHOBJICHHS, a TAKOX IHHOBAIIMHUN PO3BUTOK 3a
MDKHApOJHUMU CTaHAapTaMH Oe3IeKHU XUTTS Hoocdepu [4-7].

CrpaTeriyHuii HampsiM MalOyTHBOTO B3a€EMOBIIHOLICHHS 3 JAepkaBamu €Bpomeicbkoro Corosy
nepeadaydae eTany OUIHIOBAHHS MPHYHMH 1 HACTIJAKIB MOPYLICHb YaCTKH JOPOXHBOTO OyIiBHULTBA. 3HAHHS
BCIX KOHKPETHHX 00’ €KTIB IHPPACTPYKTYPH Ta JIOKAIBHHUX JOPOXKHIX MMOIIKOKEHb Oy /1€ CIPUSATH ONTUMI3aLIii
pecypciB s MIBUIKOTO TiAHOMY Ha3eMHOTO TPAHCTIIOPTY 0 MKHAPOAHUX CTAHAAPTIB B JIOMY MaiOyTHBO1
MeTacucTeMu [8] 3 iHHOBamiiHMMHU TTOYaTKOBUMU 3aC00aMHU POPUBHOTO OYAiBHULITBA.

TpaauuiiiHi BifoMi HEJOMIKM Cy4aCHOTO HAa3€MHOTO TPAaHCIOPTY Ta HOro (akTHYHHMI CTaH, M0 H 10
MOYaTKy BIWHM HE BIIIOBITAaB €BPOMEHCHKUM Ta MIKHAPOJHHM CTaHAAapTaM IPOBITHHUX NIEpikaB CBITY [8],
BH3HAYa€ pealbHy MpobieMy Triao0anbHOI exoHoMikd. Hacammepen e OropkeTHHH pO3MOIUT HAsSBHHX
pecypciB I BCiX raimyseid JI0AChKO1 AisUIBHOCTI, SIK MaTepiabHUX, TaK i HeMaTepiadbHUX (1HTEIEKTyanbHUX,
iHhOpMaIIfHIX, KOMYHIKAIIMHKUX, i1eaabHO aOCTpakTHUX) parioHadpHux QyHKIiA. Ha koHiemmisx
TapagurMaabHOTO [ 7] y3romkeHHs (0araHCyBaHHs, MaHEBPYBaHHS, PO3BUTKY, EKOHOMIYHOT cTa0lILHOCTI Oe3
MOPYIICHb MPaB JIIOAWHU Ha JKUTTA) 3pOCTaHHS OOUMCITIOBAbHOI CKIaJHOCTI MOTpeOye ABIO BiJl HayKH,
1HKeHepll, KOMIUICKCHOTO HaBYaHHS, MYJIBTHILICKCHOI OOpoOKM (JaHMX, KOMaHI, (akTiB, pe3yJbTaTiB)
moTokiB iHdopmarii (public database and public Data Network) 3 6a3amMu qaHuX 3arajabHOIO il OIIEPATHBHOIO
BUKOPUCTaHHS.

Orasia pxeped 3a npobieMamMu KoMr'iorepaux iHGopmaniiaux texHosoriid (KIT) y 3akopaoHHHX Ta
YKpaiHCBKUX IyOIiKarisx (opMye TE€BHI yTOYHEHHS IO PI3HOMAHITHUM THTAHHIM OE3MeKu pPyXy
TPaHCHOPTHHUX 3ac00iB Ta pekMMaM eKCIUTyaTalii TpaHcnopTHUX crnopyn [8]. Hampuxnaza, aBro3amnpaBok,
PEMOHTHUX LEHTPiB, PpO3BSI30K, TYyHENIB, MOCTiB, CHOpPYA Ul TapKyBaHHA, CBITIIOPOpPHOro Ta
1HGOPMAIIHHOTO PEryJIlOBaHHS PYyXOM B Pi3HHX cdepax TpaHcmopTHO-puponHux komiiekcis (TIIK)
HOoOochepu [7].

Amnainiz omyOmiKOBaHMX PE3yJIbTaTiB AOCHIKEHb [OBiB, L0 Ha IOYATKOBHUX €Tamax pO3TILy
JOLILILHOI ABIIO 332 IHHOBAIlIHHUMY HamnpsAaMaMu peopMyBaHHS TPATUIIHHUX TEXHOJIOTIH 000B'I3KOBUM €
eTan EeKOHOMIYHO-MaTeMaTHYHOTO MOJENIOBAaHHA 3 KOMIUIEKCHHM OI[IHIOBAaHHSIM MIHI-MaKCHUX MeX
Maii0yTHROTO MOKJIMBOTO 3aCTOCYBaHHS, HANPHUKIIAJ, €IEKTPOMOOLIiB, B Cy4YacHUX I1100ani3oBaHUX YMOBAax
PUHKOBUX B32€MOBITHOIICHD.

Mera po6otrn. Po3poOka meromosorii apromaru3amnii 1 mudporizaliii TeXHOJIOTIH OpraHi3aliiftHOro
VIpaBIiHHS PO3BUTKOM 1H(PACTpyKTYpH W TpPaHCIOPTHHUX MEpEX 3a MOTped CheliaibHUX Hporpam ix
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(yHKIIOHYBaHHS, IUIIXOM CTBOPEHHS IOJIEPraTHYHUX BUPOOHUIITB, MAHOYTHIX MPOEKTIB 1 Mporpam,
3aCTOCYBaHHS KOMIUIEKCHUX KOHCTPYKTHBHHX MaTepialiB Ta TMEPCIEKTUBHUX CHEPTCTUYHUX MOOUTBHUX
JIBUTYHIB 1 NPUBOMIB [UIA POOOTIB 31 IITyYHHM iHTEJNIEKTOM. Pe3ynpTaTnBHA €(QEKTHBHICTH AOPOKHBOTO
OyIIBHHUIITBA JOCSATAETHCS 3aBISKW CICI[iaIbHUM IporpamaMm IUQpoBi3oBaHOi 00poOku iH(oOpMaii 3
(hyHKITISIMY, SKi BUKOPUCTOBYIOTH TMHAMIYHI MYJbTUTUTIKATABHI PEKUMH TS JTIKBIIAIlli HACTIIKIB YpaKCHHS
B HAI3BUYAIHUX YMOBax 0coOIMBOrO Tiepiony [2, 6].

3aBgaHHsA POOOTH CKIIAJICHO 3 YOTHPHOX HACTYITHUX 3a/1ad.

1. AHa3 Cy4acHOro CTaHy CTOCOBHO e(eKkTHBHOCTI pyxy MT3 mgoporamMu TEXHOT'€HHO
npupoanux komiiekcis (TIIK) 3aBasku icHy:090ro JOpOKHBOTO OYyAIBHULITBA.
2. dopmanizanis npodreMHUX cUTyaTuBHUX 3anad PST Ta mpouecHHMX 3alauHUX CHUCTEM, IO

HaJaro/pKyloTh Ha HEOOXiAHICTh MOBHOTO 3HAHHS NMPHYMH 1 HACHIIKIB BIUTMBY MPHUPOIHOTO 30BHIIIHBOTO
orouytoyoro cepeposuina (3HOC) ta BiliCbKOBHX pyHHYBaHb €KOHOMIYHHX, EHEPTETHUHHUX, €KOJOTTYHHX,
eTHIYHHUX (popM xuTTeBUX UKIIB (LC) y Mexax TexHonoriuaux npupogaux kommiekcis (TIIK).

3. ABTOMaTH3aMis TPUAHITTS JUPEKTHBHO-KOMAHIHWUX pIillleHh Ha CIemianbHIid Micii 3a
pe3ynbTaTaMi €KOHOMIKO-MaTeMaTHYHOTO MOJIENIOBaHHA 3 OIIIHKAaMH BapTOCTI BaJIOTHHX BHTpaT Ha
JOCSITHEHHS e(peKTHBHOCTI IPU3HAUEHOTO BapiaHTy peanizamii Hal3BUYaliHOTO pearyBaHHSI.

4. Ludposizallisi TeXHOJOIH BUPOOHUIITBA HOBHUX IPOAYKTIB MailOyTHHOI'O MPOrPECHBHOTO
TIPU3HAYCHHS, BKIIIOYAIOYM OITHUMI3AIlil0 CTBOPEHHS KOMIDICKCHHUX AOpokHIX MatepiamiB (KIAM) 1 mus
MaiiOyTHiX IBUTYHIB Ki1acy EMV HazeMHHX MOOUTBHHX TpaHCTIOPTHHX 3ac00iB (MT3) 3a motpel cycminbcTBa
TEXHOTEeHHOTr0 npupoanoro kommiekcy (TIIK).

Buxnan ocHoBHOro MaTepiaay. Mojeni, MeToau Ta 3acO0M KOMIT'TOTepHUX 1H(POpMaIiiHux
texnonorii (KIT) nuisixom epraTHYHOT0 MOJEIOBAHHS JO3BOJISAIOTH BUPIIIUTH Oe3.1id pi3HOMaHITHUX 33134
tuny PST [7]. MogentoBanHs 3a moTped cydacHUX, pi3HOMaHiTHUX HpoueciB (Puc. 1) 3pilicHIOETHCS 13
3aCTOCYBaHHSM OOYHCITIOBAILHOT TEXHIKH Ta IMporpamMHo-anapataunx koMiiekcis (ITAK).

Jia MaifOyTHROTO BHUKOHAHHSA CKJIATHUX TMPOTHO3HHUX PO3PaXyHKIB, a TaKOX EKCTPEHE CTBOPEHHS
HOBHX PI3HHX aBTOMAaTW30BaHUX cucTeM ymnpaBiiHHA (ACY), HeoOXiAHI TOCKOHaNli METOAW YHpaBIIiHHSI
nponecamu (method demand multiplexing validation and verification). Takum YMHOM, BUKOPHUCTOBYIOUH JaHi,
sKi moOymoBaHi Ha (hi3MKO-MAaTEeMaTHUYHOMY MOJECIIOBAHHI 1 CyYaCHMX TEXHIYHHMX 3aCO0IB YIIPaBIIHHA Yy
CYKYIHOCTI, cHeuianbHi mojiepratuuHi BupoOHMui opranizauii (IIEBO) maioTe 3Mory, orpuMaT OinbiI
noBHy 1 uiTKy iH(opmamiro. Hampuknaa, OaraTocmeKTpaibHI KOCMi4HI 3HIMKH Ta padioNoKaliiHi
CITOCTEPEIKEHHS 1€ KITIOYOBI JTaH1, OO MPAaKTUIHO peai3yBaTH OTPUMAaHI PIIlICHHS, a TAKOX CIIPOTHO3YBaTH
IJIaH OTPUMAaHHS PEe3yJIbTATIB CIICIialli30BaHUX MiCiil B 30HI TeXHOTeHHO-TIprpoaHnX kKoMminiekcis (TIIK).

MogenoBaHHS PO3IUISIOTH Ha JIBa OCHOBHI KJIACH - MaTepiajibHe Ta igeanbHe. OcoOIMBO 3HAUYIINM €
i7lealbHE MOJIEIOBAHHS, OCKUIBKH HE 3aBXKIM MOJKJIMBO TPOBECTH PEANbHUN EKCIIEPUMEHT B HATYPHHX
nociipkeHHsX. Jlo ckiamy 11eanbHOTO MOJAETIOBAHHS BXOAATH: CUMBOJIBHE, 3HAKOBE Ta KOJOBO-IHTY{THBHE
300paskeHHs opuriHamiB 00’ekTiB ynpaiiaHsa (OY). IIpoTsrom TpuBanoro 4acy [uis JiHTBICTIB B 3aJadax
CEMIOTHKHU OYJIO OHHUM i3 TOJIOBHUX METOIIB aHaMi3y. B IesIKuX BUMaIKax HEKOPEKTHOCTI «HEUIiTKOT JIOTIiKI»
MiICTAHOBKH, I1€ MOXE MPHU3BOIUTH 0 MPUAHATTS MOMIJIKOBUX pimeHb. Haxkamb Koiu iHTYiTHBHA MOJENH
HACTIJIbKH abCTpaKTHa, IO HE 3pO3yMilla B YMOBaX HEBH3HAUYEHOCTI OKPEMO IMCEBAO AOCBiAy roauHu. Tomi
JUIIEe MOBHA Ha3Ba MOJENI CIPUHMAETHCS MO-pizHOMY. ToMy, JIOIM MOXYTb OTpUMATd Pi3HOMAaHiTHI
BIJIMIOBI/II HA OJIHE 1 TeX came 3anuTaHHsA. [lornubiene qocimKeHHs udpoBi3allii MaTeMaTUYHUX MOJIEIICH
Ta TEPMIHAJIIB CTajg0 0a30f0 IS YITKOTO TPEIACTABICHHS aleKBaTHUX MOJICICH 1 PO3'ICHEHHS OTPUMAaHHX
pe3ynbTaTiB [7] mig yac BIHCHKOBUX CHEMiaIbHUX oreparrii [ 1-4].

Di3uK0-XIMIYHE MOJICTIOBAHHS IO CBOIM CYTI € Ha0araTto CKJIaIHIIINAM, B TIOPIBHSIHHI 3 €KOHOMIYHUMH,
TTOJTITOJIOTIYHUMHY, iICTOPUYHUMH Ta 1HITMMH TporiecaMi. Lle MOo)kHA TTOSICHUTH THM, III0 MaTepialo3HABCTBO
BKIIIOYae B ce0c OJHOYACHO 3HAHHS (PI3UYHMX Ta XIMIYHUX MPOIECIB 3a CHEMiabHUMH TEXHOJOTiSIMH
OyAiBHULTBA JOPIT i iHPPACTPYKTYPH JEPKABH.

OTxe, TePMiH €eKOHOMIKO-MaTeMaTHYHA MOAEJIb — IIc MATEMAaTHIHHH OIHC JOCTiHPKYBAaHOTO 00’ €KTa
YHOPAIKYBaHHS a0o MpoIecy, a eKOHOMIKO-MaTeMaTHYHe MOJETIOBAHHS — 1€ IPOLEC JOCIIIKEHHS SBHUIL
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3a JOITOMOTOI0 CTICIiaIbHUX METO/IIB Ta 3aC00iB MAaTEMAaTHYHOTO MOICITIOBAHHS 3 OIIIHIOBAHHSIM €KOHOMITHHX
XapaKTEPHUCTKH BUTPAT PECYPCiB, a TAKOXK MiCi0 TOTOKOBUX CKiIaaaux auHaMmidaux cuctem (IICIC).

3aradpbHONPUIHATI BUIU Ta KIACU(iKaIlii METOIiB eKOHOMIKO-MaTeMaTHYHOT'O MOJICITFOBAHHS TIOaHO
y Burmsagi cxemu (Puc. 1) [7]. o Takoro po3noainy eKOHOMIKO-MaTeMaTHIHUX MOJIENEH CXUIISIOTHCS TaKOXK
Kazapezor A 4., Hummiaceka O.0., lapamos O./1., Jlep6enries B. /1.

Tunu eKOHOMIKO-
MaTeMaTUYHUX MOJeNei
[CAcC

3a 3aranbHOO Kiacudikalliero

DyHKLiOHANBHI Tiopunni CTpyKTYypHi

Ry

3a UiNIbOBUM NPU3HAYEHHAM

TeopeTnko-aHa i THUHI HaBuasnbHi [Mpuknaxi

1

3a XapakTepoMm BifoOpaKeHHS MPHYHHHO-HACITi IKOBUX 3B'A3KiB

JleTepmiHOBaHi Bunaaxosi CroxacTuyHi
L2
3aeKHO Bil BpaXyBaHHs 4YacCOBOTO YMHHMKA
CraTnyHi epexinxi JnHamiuHi
L2

3a TpUBAICTIO Mepiony yacy

OnepaTtuBHi CepeHbOCTPOKOBI JIOBroCTpOKOBi Crpaterivi TaxTuuHi

~

3a (opMOrO MaTeMaTHUYHUX 3aJ1€KHOCTE

Jliniiini Komo6iHoBaHi HeniHiiini

Ee=
MakpoekOHOMiuHI MOJei HapOAHO-TOCTIOAAPCHKOTO PiBHA

ArperoBaHi JletanizoBaHi ITpocTopoBi ToukoBi

i

3a CMiBBiAHOIIEHHAM €K30T€HHUX | €HIOT€HHUX 3MiHHHX

Binkpuri ‘ ‘ KomyTauiiini ‘ ’ 3aMKHeHi

Pucynok 1 — Knacudikaiiist mapaaurmMaibHuX 3-4-5 BU3HaYCHb Ha 8 PIBHAX MOJCIIOBAHHSI €KOHOMIKH
M[CAC
Figure 1 — Classification of paradigmatic 3-4-5 definitions at 8 levels of modeling the economy of the
PSDS
AHaJi3 nparip 1 JOCHTIKCHHS €KOHOMIKO-MaTeMaTHyHuX Mozeiei B. B. BiTBiHCBEKOTO, JOBOAMTS, 110
BiH IPOIIOHYE TaKi THIU: KOPCTKO-AETEPMiHOBaH1; MOJEII, 110 BPaXOBYIOTh BUIIaJKOBICTh, HEBU3HAUCHICTB,
a00 Ha Taki BUIW: JECKPUNITUBHI; HOPMATHBHI.
®enocees B.B., 'apmamr O.M., Haititoeros JI.M., Opiosa [.B. mpomoHyOTs pO3AUIATH €KOHOMIKO-
MaTeMaTH4YHI MOJEJi Ie 3a TaKMMU O3HAKaMH: 33 CTEIICHEM arperyBaHHS 00’ €KTIB: MaKpOCKOHOMIYHI;
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MIKPOCKOHOMIYHI; 32 KOHKPETHUM IPU3HAYCHHIM: 0ajJaHCOBI MOJEi; TPEHAOBI; ONTHMI3alliiiHi; IMITaLliiHI;
OxpiM Mojeneil JHIMHOTO Ta HETIHIMHOrO MpOorpaMyBaHHS BOHHM 3a THIIOM MAaTEMAaTHUYHOTO arapary
BUAUISIOTH 1€ TaKi: MAaTPU4Hi; KOPEJILiiHHO-perpeciiHi; Moiesi Teopii MacoBOro o0CIyroByBaHHs; MOAE1
MEpEKEBOTO TIAaHYBaHHS 1 YIIPABIIiHHSA: IECKPHUIITHBHI; HOpMaTHBHI. ['10puaHI XapakTepHi 11T BIHCHKOBHX,
LUBIIBHUX, CIIENIaTHbHOTO MPHU3HAYCHHS.

Po3BuTOK 3acTOCYBaHHS EKOHOMIKO-MaTEeMaTHYHUX MOJIEICH, IO BIOCKOHAIOKTHCS 32 TMOTPeO
MIPaKTUKH 00YMOBJIIOE HOBI THITH, (31€01IBIIOT0 3MilllaHi), K1 B IOJAIBIIOMY 00’ € THYIOTHCS B HOBI MOJIEIbHI
KOHCTPYKIIii Tumy Mmepex Petri C.A.

B mpoueci eKOHOMiKO-MaTeMaTHYHOTO MOJIENIOBAHHS 3afisiHi TPU CTPYKTYPHI €JIEMEHTH: 00'€KT
JOCTIDKEHHS, CY0'eKT (TOH, XTO JOCIiIKye 00’€KT) Ta Mojenb, ska onucye (Puc. 1) B3aeMOBiTHOCUHH
cy0’exTa 1 00’€KTa.

PosrnssHeMo s BU3HAYCHHS TMIEPIIOYCPrOBOIO 3aBJaHHS HA BUKOHAHHS IUICCIIPSIMOBAHHMX
MEPETBOPEHB 3aMPOIIOHOBAHY 3arajlbHy CXeMy €KOHOMIKO-MaTeMaTHYHOTO MO/ICITFOBAHHS, SIKa CKIaJAEThCS
3 MeCTH OCHOBHUX eTamiB (Puc. 2):

1. [ToctaHoBKa npobiemu Ta 4. owyk, 30ip, miarotoBka
sKicHuii aHaniz PST > BHXiZHOT iH(popMmaLii
PEM

2. [ToGynoBa MaTeMaTHYHUX 5. EpraTuuHe MoJetoBaHHs

Mojeneii 3 eKOHOMIUHUMU Ta CUMBOJIbHI pillIEHHA BCiX
OLliHKaMU BapiaHTIiB

3. Jlokas iCHyBaHHs 6. AHani3 cTiiikocTi Ta AKOCTi
MaTeMaTHYHOTO Maiiby THbOrO NIPOTHO3Y Ta
nepeTBOPeHHs Mozei pe3yJbTaTiB 3aCTOCYBaHHs

PEM crietianbHUX Micii

Pucynox 2 — Etanu po3poOKu 3aBIaHHs AJ1s1 BAKOHAHHS pOOOTH 1 TOCSATHEHHS TOKa3HHUKIB €(eKTUBHOCTI
PBEM 3a pe3ynbratamu ekoHOMiKO-MaTteMatuaHoro moaentoBanas [ICZIC
Figure 2 — Stages of developing a task for performing work and achieving RBM performance indicators
based on the results of economic and mathematical modeling of the PSDS

Ha mnepmomy eram HAWTONOBHINIUM € 4YiTKE BU3HAYEHHS CYTHOCTI NPOOJIEMH JOCIIKCHHS,
BiI0OYBa€ThCS MOCTAHOBKA I[iIeH 1 3amadu (Miciit). [1oTiM BHUAUIAIOTHCSA HAMTOJOBHILII PHCH 1 BIACTHBOCTI
JOCIIPKYBAaHOTO 00'€KTa, aHANI3YETbCSA MOTO CTPYKTypa 1 B3a€MO3B'S30K OKPEMHUX CKJIaJOBUX EIIEMEHTIB.
[Ticnsa onmuCyIOTh MOBEAIHKY 1 PO3BUTOK 00'€KTa YIPABIiHHS 32 MPHITYILICHHSIM.

Ha npyromy eram BigOyBaeThcs po3poOka MaTeMaTHIHOI MOJEN IOCHIIHKYBaHOTO 00’€KTa 3a
JIOTIOMOT'OI0 KOHKPETHHX MaTEeMaTHYHHX IHCTpYMEHTiB. CIOUYaTKy CKIATacThCsl 3arajibHa KOHCTPYKITiS
matematnyHoi mojenm I[IC/IC, a moTiM yTOYHSETHCS KOXHHHA €leMEHT okpemo. [Ipu mpomy OakaHO
moOyayBaTH MPOCTy (DYHKIIOHAIBHY MOJCNb, B fAKiM Oyjxe 3aaiiHO MiHIMajabHY KIUJIBKICTh YHHHHKIB 3
BHTpaTaMHU PECYpPCiB Ha JOPOKHE OymiBHUIITBO i pyx MT3. O60B’3K0BO BBOISATECS TOMATKOBI OOMEKEHHS
Ha 3MiHHI IapaMeTpy TEXHIKO-eKOHOMIYHUX MOKa3HHUKIB.

Ha tpersoMy erami BinOyBaeThcsl aHaNiTHYHE AOCIIIKEHHA MOOYAOBaHOI MOJENi 3a JOIOMOTOI0
BIMOBIIHUX MaTEMAaTHYHHMX MPHHOMIB, siki Oynu copmysipoBaHi Ha mepinoMy etami. Ha mpomy erari
HaMroJIOBHIIIE TOBECTH ICHYBaHHS PO3B’SA3KY 3aBAAKH MOOYJOBaHOI MOZETII.
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1. JlupekTyBa uM HaKa3 3HANTH pecypcu [l
KommiekcHoi npodnemu PST, npuckopeHoro
pearyBaHHS — CMeLliaNbHUX MiJPO3AiNiB

v
2. OnepaTtuBHUI1 CHHTE3 4. ®opmyBaHHs
MaTeMaTH4HOT MOJIENi 3aMOBIIEHOT [« HOBHX BapiaTHBHUX
[ICACy MEi)KaX TIIK (parmeHTiB

A

Pesynbtar
HE3aI0BIIbHHUIA

3. epraTuuHe po3raykeHe
MOJCJIHOBAHHSA KOMITJICKCHE
OlliHlOBaHHﬂ MaTeMaTHUYHUIA
aHasi3 Moaeni

5. 3atBepkeHHs Jii Micii BUKOpPHCTaHHA
perlaMeHTHUX Aiil, BUTpaT MaTepialis,
npowec no0ya0BH PEYOBHH, TEXHiKH if TEXHOJIOTiii Ha TOUHO
MOJIEN € 3aBepIIeHNM o3HaueHux AinsgHkax gopir TIIK

Pucynok 3 — Anroput™ cUHTE3y 0araTropakTOpHOrO 3aKOHY OpraHi3alifHOTO yHpaBliHHS 00’ €KTaMu
TPAHCIIOPTHOI CHCTEMH BEJIUKHX MICT
Figure 3 — An algorithm for synthesizing a multifactorial law of organizational management of large
city transport system objects

SIKmo 3’sCyeThesl, MO KiHIEBUHA pe3yNbTaT HEe OyJe OTpUMAHUH TaKUM YHHOM, 3HAYHTh HE MOXHA
nigiopaTy HeoOXinHUI MeTo ] po3B’si3aHHA. ToA1 BHOCSTHCS BiANOBIAHI 3MiHH, MOAU]IKYIOTh (YHKIIOHATIBHY
mogenb. Cxmagni mogeni [ICJIC kepyBaHHA AOCTaTHHO BaXKKO NOCHTIKyBaTH. TOMY BHKOHABI, 3a3BUYaH,
HaMararoTbCsl 3BOANTH HOBI 33/1a4i 710 00’ €KTiB Bxke BeprdikoBaHUX MojaeneH, (Puc. 3) aroputMu sKux Bxke
arpoOoBaHo 1 mimiOpaHi BIAIOBIMHI METOIW IHHOBAIIMHOTO 3’ €IHAHHS IS YaCTOK HATypH TPAaHCIIOPTHHX
CIIOpYA ¥ MEPEXK.

JJig aHai3y eKOHOMIYHHUX MOJEICH MOXKYTh OyTH BUKOPHCTaHI METOAM ONTHMI3allii Ta iMiTalii.

UYeTeptrii etan moxaemtoBanHs (Puc. 2) € HalOUTBIT KPOMITKUM. SIKIIO CHUTyamiiHI MaiXe MHUTTEBI
nedopmarii, TOMKOMKEHHS, pPYHHYBaHHA, TOXEXI pa3oM 3 peaJbHHIMH aBapisMU HEIOCTaTHBHO
napamMeTpu30BaHo, Toai MareMaTtnune moaentoBanns [IC/IC Bumarae sikicHOT 3aB4acHOi iHpopMariii.

[Tix gac miAroToBKM BUX1AHOI 1H(MOpMAIIl MOKHA BUKOPHUCTOBYBATH METOIM TEOpii MOAIOHOCTI, irop,
WMOBIpHOCTEH, TEOPETHYHOI 1 MAaTEMaTHYHOI CTATUCTHKU. Y CTAaTHCTHYHOMY E€KOHOMIKO-MaTeMaTHIHOMY
MOJICJIIOBAaHHI BUXiAHY iH(oOpMaIiio, sIKy OTpUMald B OOHHUX MOAECISIX, MOXKHA 3B YMOB TroMOoMopQizMy
BUKOPHCTOBYBATH )i QYHKI[IOHYBaHHS 1HITUX Mojenei [7].

Ha m’stomy erami 3acobamMu epraTHYHOTO MOCIIOBAaHHS 3a HOBHUX MOTpeOd H BHMOT HEOOXiTHO
CTBOPUTH QJITOPUTMH PO3B’A3aHHS €KCTpeMallbHOI 3a1a4i. Ha ipoMy erami MOXyTb BUHHKHYTH TPYAHOILI 3
3aJauaMH, sIKi MAIOTh BEJTUKUA MacuB AaHuX. Toxi JoAaTKOBO HEOOXiAHO CTBOPIOBATH MapajielibHi KOMaHI!
GRID BHKOHABIIB [UIsi HUX IMIArOTYBaTH BIANOBIIHE HpOorpamMHe 3a0e3MeUeHHS 1 MPOBECTH HEOOXimHi
PO3paxyHKH, IIyKaTH BiAMOBITHI 3acO00M 1 METOIU POOOTH 3 CUCTEMaMH CKBiBAJICHTHUX JICKOMITO30BaHUX
MiZcCUCTeM YIpaBJiHHS OazaMH JaHuX. Pe3ynbraTu mapanenbHOro MOJETIOBAHHS JOMOBHIOIOTH 3HAYYIICTh
AHATITUYIHOTO PAIiOHAIFHOTO OPTaHi30BAHOTO JTOCIIKCHHS.

Indopmaniiinnii IIAK TexnoJorii ynpasainas po3sutkom TIIK. Ha 3axmrogaoMy moctoMy eTarri
IICAC mepi 3a Bce BUKOHYETbCs BepHu(ikalis i Bajifamist MOAETl 3’ sICOBYETbCS MUTAHHS: UM MPABUIBHO
BHKOHAHO MOJICTIOBAHHSI, UM ITOBHI BUXiTHI IaHl, a TAKOXK MPAKTHIHE 3aCTOCYBAHHS OTPUMAaHHUX PE3yJIbTaTIB.
To6T0, roToBHE TPU3HAYCHHS €KOHOMIYHOTO MOJICITIOBAHHS TIOJISATAE Y MPAKTHIIl OI[IHOK BANIOT W pecypciB
Ha MICiI0 [TOCTaBJIEHUX 3a/1a4. A B)KE€ MMOTIM aHAMI3YIOTh i OyayIOTh MOJANbIIEC BAOCKOHAIECHHS MPOITYCKHOT
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s3matHOCTI mopir TIIK y dac HebakaHWX KartacTpod HaI3BHUYAWHUX yMOB ocoOnmBoro mepiomy. Ilpomec
NPUAHATTS pillleHb 3a OLiHKaMH (iHAHCOBHX BHUTPAaT MOKHA 300pa3HTH CXEMAaTHYHO TaKOX Yy BHUIIIL
nuKIiYHOTO anropurmy (Puc. 3).

3anporoHoBaHuil  y3arampbHeHuit anroput™M IIAK wMae THydYKy MiHIMI30BaHy CTPYKTypy 3
3aCTOCYBaHHSM JIOCBITy Ta Pe3yJIbTATIB Mdii CHEIiadbHIX MAPO3IUTIB Y PU3UKAaX Ta HEBU3HAYEHOCTI B 30HAX
TIIK 3 peaJbHUMH MHOXUHHHMH OCOONHMBOCTSAMH IOBKULISL. Taki BIAaCTHBOCTI Ta cydyacHa creuudika
PI3HOMaHITTS (OPM BJIACHOCTI Ta 3aXUCTy O13HEC-TIPOILIECIB AO3BOJISIOTh B yMOBaX Ae(IlUTy MOMEHTIB Yacy
BHKOPHUCTOBYBAaTH TIEBHI CTaHIApTHI METOOJOTIi Ta IHCTpYMEHTanbHI 3acobm. Haibimemm BigoMo0 €
MeTopoinoriss crpykrypHoro anamizy SADT (Structured Analysis and Design Technique), ska Oyna
3amponoHoBaHa e B 70 pokax Jlyrimacom Poccom. Ha mouatky 90-X pokiB 3’SIBISIETbCS HOBHH CTaHIapT
MozemoBanHs Oi3Hec-iporieciB IDEFO, sxuit OyB 3acHoBanuit Ha Meromonorii SADT i orpuMaB MIHpPOKY
nomyJsipHicTh. ['omoBHOMO ineto meroponorii SADT € moOynoBa nepeBomnoioHoi (pyHKIIOHATEHOI MOJIEITI
mignpueMcTBa A rpadiuHoro monemoBaHHs OizHec-mpoueciB € ARIS i AllFusion Process Modeler 7
(momrepenns HazBa BPwin) 3acobamu.

o cxnamy ITAK cimeticta IDEF Bxomsats ctanmapty - IDEFO, IDEF1, IDEF1X, IDEF2, IDEF3, IDEF4
i IDEFS, 3a momomoroio skux MoXHa e(eKTHBHO BiJoOpakaTH 1 aHaji3yBaTH B pexumax on-line mopeni
nisutbHOCTI mupokoro crektpy IICHAC. (Puc. 4).

Pernament npusHauenns [TAK

v

IDEFO METOJ10JIOTisl (PYHKI[IOHAJILHOTO MOJICIIOBAHHS, SIKa 32 IOTIOMOTOI0 HA0YHOT rpadivHOT
MOBHU MPEJCTABIAETHCS y BUMIIAAL HAOOpy B3aeMO3aeKHUX (DyHKLIN
IDEF1 METOJI0JIOTiSl MOJIEJIIOBaHHS IHPOPMALIIHUX ITOTOKIB yCEpeAMHI CUCTEMH, IO
JIO3BOJISIE BiIOOpaxcaTH i aHAIIi3yBaTH IX CTPYKTYPY Ta B3a€MO3B’SI3KH
IDEFI1X # METOJ0JI0Tisl NOOYIOBY PENALIMHUX CTPYKTYP
IDEF2 }D METOJI0JIOTisl AMHAMIYHOTO MOJIEIFOBAaHHS PO3BUTKY CHCTEM
METO/I0JIOTiSl JOKYMEHTYBaHHS NMPOLECiB, 10 BiOyBalOThCs B CUCTEMI, SIKa
IDEF3 BHUKOPUCTOBYETHCS, HAIIPUKIIA, IPH JOCIIIKCHHI TEXHOJIOTIYHUX IIPOLIECiB Ha
fo s s i 3
nixnpuemcrax (3a gornomororo IDEF3 onmcyroThes clieHapiii Ta nociiIoBHICTh
onepauiii 17151 KO)KHOTO MpoLecy)
IDEF4 H METOJ0JIOTis MOOYI0BU 00’ €KTHO-OPi€HTOBAaHUX CUCTEM
IDEF5 % METOOJIOTISI NOCTIHKEHHS CKJIAIHUX CUCTEM

Pucynok 4 — € qunuii npuHmn posnoAity Gyukuii udposizamnii [TAK cepii IDEFO
Figure 4 — A single principle for the distribution of digitalization functions for IDEFO series
packaged goods machines

Cuctema AllFusion Process Modeler O0ymna po3zpobnena kommaniero Computer Associates i BoHa
noBHicTio miaTpumye ctaraapt IDEF0. 3a nomomororo AllFusion Process Modeler 7 moxHa 5ierko onucaru
BKJIMBI TIpoliecH 0i3HECOBOI MISUTBHOCTI: II€ 1 3aBIaHHs, SKi ITOCTAIOTh MEPe MiAIPUEMCTBOM, CIIOCOOH X
peamizanii, po3paxyBaTu HeOOXiTHI pecypcd 1 B KiHLI OTpUMaTd Bi3yamizamito pesynsTariB aid. Cepen
0CcOOJIMBOCTEH CHCTEMH MOXHA BHIUTUTH MOXIIMBICTH €KCIOPTYBaTH pi3HI o0'ekTH 1 gani. 3a morped
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MaiOyTHIX MPOEKTIB 1 CIEIlalbHUX IpOrpaM peaii3yeMO Pi3HI TEXHOJOTIH MOJCIIOBAHHS 3 aHali30M
MTOKa3HUKIB BUTPAT 1 MIPOITYCKHOI 3MaTHOCTI TPAaHCTIOPTHHUX Jopir [8].

AllFusion Process Modeler 7 3py4yHO BUKOpPUCTOBYBaTH 0€3 BTpaTH SIKOCTI 3a3/1aJIeTiAb HalIpallbOBaHUX
niarpam i rpadikis (Puc. 4) ans ontumizanii gisuteHOCTI crienianizoBanux [IEBO i mepeBipok Ha BiINOBIAHICT
craggaptam ISO 9000 [8].

IIlo cTocyeTbest HEMOMIKIB CHCTEMH, TO BCl BOHU CTOCYIOThCS iHTEepdeiicy. ARIS — cuctema rpadigaoro
MOJICTIFOBaHHS Oi3HEC-MpoIleciB, sika Oyia po3pobieHa HimMenbkoro kommaHieto IDS Sheer AG, B ocHOBY ii
MOKJIaZicHa OMHOMMEHHa MeTomoJioris. 3a momoMororo ARIS Tex CTBOpIOIOTH CTPYKTYPOBaHI OITHCH,
JOCITI/DKYIOTh 1 aHAMI3YIOTh CKIIAIOBI OpraHi3amiiHOl CTPYKTYPH IS ITOAAJBIIIOT0 BAOCKOHAJIEHHS Oi3HEC-
MPOIIECiB MiAMPUEMCTBA.

Cepen HenonikiB o3HaueHnX [TAK mMo)kHa BBa)kaTu: 3aBUCOKY IiHY, JOCTaTHBO CKIaJHHUN iHTepdeiic,
HEMOJKJIMBICTh, PO3paxyBaTy CepeiHiil Yac BUKOHAHHA 3a €TalaMHd IIJILOBOTO CTBOPEHHS HECTaHIApTHUX
3BITIB MpoILIECy.

3BuvaiiHO, JJII MOJICIOBaHHS W omnrTuMizamii Oi3Hec-mporeciB crnemiamizoBanux [1EBO cimig
BUKOPHCTOBYBAaTH HE TUIbLKM BIIIOBIIHI MOJENI 1 METOAM, a il HOBe mporpamHe 3abesnedeHHs. Cum0io3
JOTIOMOYKE IPAKTHYHO BHUKOHATH HEOOXIMHHM KOMIUICKC 3aXO[iB, sIKi OyIyTh CIPSIMOBaHI Ha IOAAJIbIIE
YAOCKOHAJIEHHSI CiTy>k0 HaazBuyaiiHoi fisuteHOCTI [TEBO micns ¢a3 BificbkoBux npotudopcts [4].

dopmaitizanii METOAIB Ta METOAMKH 1H()OJOTIYHOIO MOJCIIIOBAHHS IPOIICCIB ePraTUYHOIO IMOIIYKY
epextuBHuX yrpaBimiHcbkux TTP 3a iHTerpanbHuMH KpuTepisMu Oe3meku. Toai TeXHOJIOTrii BUPOOHHUIITBA
MaTepiaiiB 6e3 TeIUIOBUX BUKUAIB B aTMOC(epy 3arpO3HBHX AJIS )KUTTS ra3iB HAOyBarOTh 3HAYYIIOI IepeBaru
HOBHX MPOAYKTIB MaOyTHHOTO OYyZiBHULITBA.

[Tonusarrs 6e3neku [ICJIC, me exomoriyHi YWHHUKH CyTTEBO 3anexaTh Big 3HOC koHKpeTH3yeMoO 3
HacTymHuX Kpurepiaiapaux kateropiit PST TIIK:

PST1. Besneka HenepepBHOTO KUTTS JIIOAWHU ¥ €KOCUCTEMH y MPOCTOPOBO-4aCOBOMY KOHTHHYYMi
(ITYK) 3 ce3orHO HOpMaEHUMU TpupoaanME yMoBamMu 3HOC mig gac BUpOoOHHUIITBA MTPOTYKITii.

PST 2. Besneka npuOyTKoBOro (pyHKIIOHYBaHHS HOJIiepraTudHuX BUpoOHNYMX opranizaiiii (IIEBO)
0e3 BiZMOB, aBapiii, kaTacTpod Ta 3a0pyaneHHs Bcix chep 3HOC.

PST 3. ExonomiuHa Oe3meka KOXKHOI KepOBaHOI CHCTEMH MacoBoro obcmyroByBauHsS (CMO) 6e3
3afiBUX BUTPAT PECYPCiB, MaTepialliB, EHEPTIi 3TiTHO 3aMOBJICHB M crierianmizoBanux [IEBO.

Metonun Ta pesyastaTtH. KateropianeHi mouarts ABIJO cmig maté y BUIISIII  €IMHOTO
iHpopmauiitnoro mpoctopy (€III) mns PST TIIK. Ilotpibny ¢opmanizoBany TpUKYTHY Jiarpamy
B3aeMo3anekHOCTeH y Mexax PST ms koHKpeTHHX 3a1a4d HagaHo Ha Puc. 5.

Haranaemo ¢bopManbHe BU3HAYCHHS [7] HOHATTS «3a1a4a:

0=<¢,Z,F.0>, @))
ne @ - tema abo mouaTKoBHii iHpOPMANiHHMIA 06’ €KT JOPOKHBOTO OYIiBHUITBA Ta pyxy MT3 EMV

3aBJaHb 3aJIaYHOI CHCTEMH;
¢ - meperik miNeBKA3iBOK y BUTIIS/I KOMILUIEKCY IHCTPYKILili-HACTAHOB, TUPEKTHUB;

Z - 3ajauHUil KOMIUIEKC CTaHIB, 10 y BHIVIAAI Z, MOYATKOBOTO, NPOMIKHOIO Z, MOTOYHOTO Ta

KiHIIEBOTO-IIIIbOBOTO Z, CTaHiB, IO (IiKCYIOTh CYTHICTh, 0cOONMBOCTI Ta crenudiky (yHKI[IOHYBaHHS

JaHOTO KJIACY MIEPETBOPEHB Yy MEXKax YIPaBIHCHKOI il 3rigHo 00rpyHToBaHuX TTP Ha KOHKpETHY crieniaabHy
Micito;

F - byHkuioHansHUI KOMITIEKC MPaBUII MPOAYKIIT Ta IIU(PPOBI30BaHUX IIEPETBOPEHb, 1110 MOKE OYTH
BU3HAYEHUH 3riHO alNropuTMy pPO3B’S3KY 3ajadi y BUIJISAL MOCHiZOBHOCTI THIIOBHX OIIEpPaTopiB, IIO
JO3BOJISIOTH JOCATTH ¢, METH — KiHIIEBOTO Pe3yJIbTary;

o - mnouatrkoBuii cumBonl ABIJIO kOHKpeTHOI 3aJayHOi CHCTEMHU MJI TEXHOJIOTiiH aBTOMAaTHOTO
nepexoay Bix mouaTkoBoro crany PST y TepmiHanbHui KiHUEBHH 3 ¢ikcyBaHHAM TTP y Burmsai 3BiTHOI
JIOKYMEHTAIIi1 Ti€BOT CIeIiaibHOT Micii.
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ABTOpCBKa po3poOKa cyTHOCTI, ocodnuBocTi Ta crienudiku (COC) B indopmanirinnx texnomnorisx (I1T)
s pobaeMuux ramyseit gistisHocTi [IEBO mossirae y inTepnperarii BXiTHUX HOHSTH (PEUYEHB), TIOACHKHX
ciiB, B (popMi KOMIB JJIs1 KOMIT FOTEPHOI TEXHOJIOTIT aJrOpUTMIYHOTO PO3B’sA3aHHSA KOXKHOI THIIOBOI 3ajadi.
Hanpukiiaz, KooxHAR XIMIYHAN €JIEMEHT BifjoOpakae BIIacHy OYyOBY sijpa aToMa Ta €JIeKTPOHHI KOH(Irypariii
MPOCTOPOBHX OpOiTaje Ayl o0y I0BH PEYOBHH Y XIMIYHHX PEaKIisiX MiXK XIMIYHUMH CIIOIyKamH [7].

B xomoBux mo3nauenHsx Ha (Puc. 6) 3acTocoByemo 11iti (apaOChKi Ta PUMCBKi) YHCTa, SKi HAICKATh
CJIC 3 meBHoi rpymi irypaux umcen [7] Bumy

FG=n+(k-2""=Dy e N FG(n=0)=1, @
2
nek - xyToBe umcio, o BU3HAaYae GynaaMeHTabHy Bractusicts F'G psany,

N - enemMeHTH HaTypajbHOrO psLy YHMCEN BiINOBIJHO 3aKOHY YHCIEHHA Ta (POPMOTBOPEHHS
apupMETHIHUX PSIKIB.

INpuxnagu s K =3 —6 magano y tabmumi 1.

s - ITpoGnema 2.
P1 Yu Ge3neuHunii as
JKHUTTSI MarOyTHIiM

pe3yabTaTt?

n
PST Ax 3naiTty I'T ans - T
JIOCSITHEHHSI METH. Y
[MpoGnema I o IMpoGuema 3?2

E 2 >
Tpeba 3poouTn? B>

Buxin
m P3 /

Bxin

1 11 1

Pucynox 5 — Konnenryansaa ABI/1O, sk indopmarriiino-odpasna auHamiuaa mosens (I10IM)
TPUEAHOCTI B3aEMO3AJISKHOCTEH B KOXKHIHM 3agauHiil (mpoOnemMHiil) miacucremi y mexax PST.
Figure 5 — Conceptual AVIDO as an information-figurative dynamic model (IFDM) of the triunity of
interdependencies in each task (problem) subsystem within the PST

Y TpuUBHMIpHOMY €BKJIiOBOMY IIPOCTOPi aHAJIOTH TPUKYTHUX YHACEIT HA3WBAIOTh IipaMiTaIbHIMH a00
TeTpacApUIHUMHU duciaamMu. JJIg TpUKYTHOI MmipaMigu 3aCTOCOBYIOTH TOHATTS TeTpaeap 00’ €MHOro Tiia.
CucteMHa TeTpaelpHyHa B3a€MO3AJCKHICTh y MPUPOAHOMY NPOCTOpOoBO-yacoBoMy KoHTHHYyyMi (ITUK)
BH3HAYAE CKIIAJHICTh AMHAMIYHUX TpoueciB Ta 3actocyBanns KIT.

VY mexax PST1 TpebGa 3HATH MOYATKOBI HassBHI peCypCH, sKi OyAyTh HiIgaBaTHCh Haji mpoiecam
noOyJoBM 4d CTBOpeHHs. Haii0inbm BU3HaYaIbHUM (akTOpPOM Ha AaHOMY €Talli € KOIITOPUCHA BapTiCTh
OTpUMaHHA UUX pecypciB. baxxana MiHiMi3awis BUTpaT hiHAHCIB HA MIPOLIECH 3aCTOCYBaHHS Aii 10 MOYaTKOBUX
(cupoBHHA) peyOBHH. Y BHITaJIKaxX 3aCTOCYBAHHS CMITTS, sIK€ MIBHIKO Hakommdene [8] i yrBopmio PST1, ii
3aCTOCyBaHHs HabyBae iHITY akTyasizarito. Hanpukiram — HomiTHIHY, €KOJIOT19HY, COIialIbHY, €CTeTHUHY [4].

Po3B’s3anns PST1 Ta mouatok momyky TTP o3nauae omnouachuit nepexin y PST2. JlilicHo KokHa
MaTepiajbHa peuyoBHHA Ma€e (DyHIaMeHTalIbHI MapaMeTpH: 00’ €M, po3MipH, Bary, Gpi3uKo-xXiMidHI BIIaCTUBOCTI,
0 TOPOKEHI aTOMHO-MOJICKYJIApHOIO OyzoBoto pedoBuH. Ilapamerpum €Il mHamexaTs cydacHii
METPOJIOTIUHIl cucTeMi [ 7] KBAHTOBUX ETAJIOHIB.
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Taonuya 1 — 3anuc xoxy eneMmenTiB N nociigoBHoro apupmMernaHoro psany FG
Table 1 — Writing the code of elements N of a sequential arithmetic series FG

3uauenns K 3nauenns yucia N y nocainosHocti enemeHTiB FG (k,n)
Ta Ha3Ba PATY 1 2 3 4 5 6 7 8 Var N
K=3 1 3 6 10 15 21 28 36 n(n+1)
TPUKYTHUI T
K=4 1 4 9 16 25 36 49 64 .. n’
KBaJpaTHUU
K=5 1 5 12 22 35 51 70 92 nt—n
MEeHTarOHAJIFHIH T
K=6 1 6 15 28 45 66 91 120 nt—n
reKCaroHaJIbHUHN

[epemimenns y mpocTopi Benukux mMac npodiemHoi cupouan (PST1) o3Hauae TpaHcnopTHi BUTpaTu
Ha repeBe3eHHs Ta 1mosBy HoBoi PST2. PesynbraT 11i€l mpo0ieMu MOBUHHI Oy TH KOPUCHUMH, TIPUBAOTUBUMHA,
ekojorigHo uuctuMu. Came Taki BIACTUBOCTI MAaiOTh OaxkaHi TPOAYKTH, TOBApW Ta IIOCIYTH, IO
3aCTOCOBYIOTh MatepiajbHi HOCI{ y BHUIVIAAI KOMIUIEKCHHX KOHCTpyKTHBHMX MatepianiB (KKM) ab6o
crieriaTbHuX MartepiamB mns MaiOytHix EMV meuryniB MT3. Komu TTP mo ctBopennro KKM, Oyne
aKTyaJdbHHUM, TOJIl iCHYIOTh TaKOXX 3aMKHEHi 3B’s3ku Mixk PST1 Ta PST2, y 30BHIMHIX cdepax: MOTITHKH,
eKxoJory, couiymy. Came Taki BUMOTH i TOTpeOH pO3BUTKY 3aCTOCOBYIOTH 10 MalOyTHIX (3a ropuzonTom 2030
[4, 5]) inTenexTyansHUX TpancnopTHUX cucteM (ITS).

[IpobnemHi mOTpeOH PO3BUTKY, MOKparieHHs, pamionatizamii ITC ta TpancnopTHOi iHPPACTPYKTypH
CKIIQJIAIOTh TIEPIIOYECPTOBUM TEpENIiK: NBHUTYHIB, CHJIOBUX MEXaHi3MIB, TPaHCIOPTHUX 3aco0iB, IMiISHOK,
LUISIXiB, TPaHCHOPTHO-AO0poxkHBbOro Komiuiekcy (THK) ta BynmumuHO-mopoxkHBOi Mepexi (BAM) cenum,
BHPOOHMYWX OpraHi3alliid, KOKHOro micta. TexXHOJOoTii MPUOYTKOBOTO BHUPOIIYBaHHS Ha HOBUX IPHUHIIAIIAX
arpapHoro BHpPOOHHWIITBA TPOAYKIli pociuHHUITBA (ABIIP) mis HaceneHHS ¢ MPOMHUCIIOBOCTI 3apa3
aKTyanbHi i 3a motped €C.

Ho npouenyp KIT Bucysatotbes inm PST3 ta kpurepii TTP. @ynnamenrtanbHi kputepii riaodansHOT
0€3MeKH KUTTSA Ha TUIaHETI 3eMIIs TTOB’sI3aH1 3 PI3KUM 3MEHIICHHIM 00’ €MIB BUKHIY B aTMOC(HEpPY IBOOKHUCY

Byrnemo CO, Ta TemIONOTOKIB HEKEpOBaHOI eHTpomii (TyiobankHe MOTEILTiHHA Ta 3MiHa Kiimaty). Came

O3HAYCHI SBUILA HE TAIOTh MEIIKAHISIM 3eMJTi OyTH IIACIMBUMH Y TIOPIBHSHHI 3 MUHYJIUM OL1b11 CTaOlTBHUM
MOTOJHO-KJIIMAaTHYHUMH YMOBaMH, J10 SIKMX A0Ope aJanTyBajucs pi3HOMaHITHI pOCJIMHE Ta Oionoriuni popmu
*kuTTs. HanpampoBani y Mexkax PST3 pamionansai TTP moBuHHI 3HAYHO 3MIHUTH KPYTroOOIr BYTJCIIO B
IUIAaHETapHHUX MaciiTabax 0e3 3a0pyaHeHb aTMOC(EpH, TAKMM YHMHOM BCl TPH MPOOJIEMH B3a€MO3AJICHKHI.
3anpononosana IO/IM konkperusye ABIZIO.

Bzaemozanexnicts y Mexkax tokansHoro [TYK 1Mo koxxHOMY KOHKpPETHOMY (TIapHOMY ) 3B’ SI3KY OyIyIOThH
TpaHi 3 TPUKYTHOTO 00’€KkTa mociimpkeHHS. [Ipukian 3acToCyBaHHS TPUKYTHHUX YHCEN IJIS BIATIOBIIHHUX
(mozuwiii ITYK) Tabmuui [.1. Menneneea [7] popMye TOUKH OMUCY XIMIYHUX €JIEMEHTIB, SIK LI€ HAAaHO Ha
Puc. 6. Jlana noxamizoBaHa TPHKYTHa TMPOEKLis MaTeMaTHYHHX TOYOK B TMOJSIPHUX KOOpPAHMHATAX
XapakTepu3ye Tpu BekTopu. [ koxkHOi cTopoHn TpuKyTHHKA ABC KiBKiCTH TOYOK 3a (popmyioro (2)
OJIHaKOBa, AUBHCH Tabiuio (Bick-OX; pamiyc-Bektop p = AC, Za - kyt Mik Biccio OX 3 6a3010 BUMipy
AB 3a ¢popmynoro (2) npu 3aganomy n Ha 6iuniit croponi AC) Puc. 6.

B3gomx oci OX posramosani FG gncia xogosanoro psmy (2) 3a ymoB K=3=const. B3morx Oi4HOI
cropoan AC mounHaro4dd 3 1 3riHO YaCOBOi CTPUIKH 3HAXOIATHCS BCi BEPIIMHHN YaCTKOBUX TPUKYTHHUKIB 3
BIJIMOBITHUM KOJIOBHM IIUTUM YHCIIOM aHAJIOTIYHHUX Ta MOMIOHMX BepiinHi C MaKCUMAJIBHOTO MOKITHBOTO
nieBoro 00’ekta (OPMOTBOPEHHS. Y BHIIQAKaX OTPUMAaHHS MaWOyTHIX 3HAaHb NMPO XIMIYHI €JIEMEHTH 3
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3apsnamu Z.~136 ra AC Ta 6inbmre 10 Zy—=153 Ha AB moTpiOHo jumre n=17, mo0u 3acTOCOBYBATH METOIH
nogiOHOCTI, CUMETPI] Ta MEePiOAUYHOCTI Ui MPOTHO3Y — Nepea0adeHHs] BIACTUBOCTEH XiIMIYHMX HECTIHMKHX
MoJieJIeH 3 HaA3BUYAHO IIBUIKUM PO3MAZOM.

B

>
»>

ce6  10Ne 15P 21Sc 28Ni N

Pucynok 6 — parMeHT CUMBOJIBHOT'O KOJIyBaHHS 00’ €KTIB pO3paxyHKOBOI 0a30B01 Mozeii — PEM.
Figure 6 — Fragment of symbolic encoding of objects of the calculation basic model - RBM.

Bei croponn, mo npotunexsi kyty o = ZABC Bmimyiors Ha mapanensHux cropoHax 6aszi CB
BIMIOBIIHY KIJTBKICTh TOCTIZOBHHX TOYOK, SKa TAaKOXK MOPIBHIOE yuciay n Ta6m.l mmsa immux AC ta AB
nozi6Hux TpukyTHHKIB ABC npoekuiii BknaseHux TpukyTHukis. [Touatkosuii Tpukytauk Al23 mae mamre 2
touku (mapa I —He a6o H —Li) na Bnacuux Giunux croponax. Kinnesuit na puc. 2 Al,2,2,28 a6o

H —Ti— Ni mac o 7 Touok. ToYkn BU3HAYAIOTH Pi3Hi OCOOIMBOCTI KBAHTOBOI (Di3MKH 3a 3aKOHAMH OYIOBU
OUIBII CKJIAJHUX aTOMIB.

Jnisi KO>)KHOTO BJIACHOTO OOKY 1HAMBIAyaJbHO KOAOBAaHOTO TPUKYTHHKA. BHHOCKHM, IO mapaienbHi
ctopoan AC Ta MICTATh Wi 4YKcia 3 HaXWJIOM BiJNOBiJalOTh MOTOYHOMY 3HadeHHIO mapameTrpa n 'y FG
T IMHO>KHHHNX. BOHO BifmoBigHO po3MimieHo Ha 6a3i AB. Takum unHOM, Hanpukian, npu K=3 3 3amucamu
KpOKY ¢irypHoi (TpUKYTHOI MiArpynr) XapakTepu3alii psAay noaiOHuX o0’ €KTiB Ta n=7 AaHWI TPUKYTHHK
AABC na KOXXHOMY 3 BIIACHUX OOKiB Mae 7 TO4OK (KoHKpeTHO: 1,2,4,7, 11, 16, 22 nns sextopy AC; 22, 23,
24, 25, 26, 27, 28 nmns Bekropy CB; BigmosigHo 1,3,6,10,15,21,28 mns Bekropy AB B3goBxk oci OX. 3a
JaCOBOIO CTPUTKOIO TIOCTiAOBHA HyMepallis HaTypaJsHUM psgoM N 3a0esredye MomiOHICTh (I3MYHHAX Ta
XIMIYHUX BJAaCTHBOCTEH MpPU MPOCTOPOBO-TEOMETPUYHO-TEH30pHIH MOAIOHOCTI y NaHOMY MpHKIaai saep
aTOMIB XIMiuHHX eneMeHTiB. CripanbHui Xif eBomtowii ¢iznyHoi moOynoBu i kogyBaHHs 00’ ektiB [IC/C, ax
MaTeMaTUYHUX TOUYOK MIAKPECIIOE CUCTEMY B3a€EMO3aISKHICTh YacTOK y IiH cuctemi. Hampuknan, npu n=5
maeMo Z.~105 ta Zy=120, mo XapakTepusye 3pOCTaHHS HECTAOUTLHOCTI Ta PamiOaKTHBHOTO PO3MaIy
MoJiIOHMX XiIMIYHHUX €JIeMEHTIB, 110 BiJKPHUBAE CyyacHa HayKa.

CrnoBocrnionydyennss PEM Ha pucynky 2 imoctpye, mo I[ICJIC mpu HasBHOCTI MOBHOMacIuTaOHOTO
JETATI30BAHOTO OINMKCY TOYOK (ENEeMEHTIB, HANpHKIaA, N=7) pPO3TOPHYTOI meTamizaiii MOXKIHBO
CKBiBAJICHTYBAaTH, 3rOPTaTH /0 OiIbII KOHCTPYKTUBHMX |<n <7 wmopneneii. BianosimHo sBHO He
BHUKOPHUCTOBYIOTHCS (3aMOBUYIOTHCS Ta 30epiratoThes y mam’ati cxosuy EOM) mist mpoBeneHHsT 004HCIeHB
Ha OB y3aradbHEHHUX PiBHIX MOJAETIOBaHHS (pparMeHTiB, IO BKIAJACH] Y CIiJIbHY OYIOBY.

Touka 1 BTpayae OaraTOpiBHEBHIA OIHUC, ajI¢ MA€ FOJIOBHY CYTHICTb iH(POJIOTTYHOTO IEPBUHHOTO OIIKCY,
sxuM s Oyab-sxoi 711 7 cknagnocTi € ynikansHa Hasa 00’ekty monemosanns CJIC. Hanmpuknan, npu
K=3=const, n=100, moxmuBo matu PI'=5050 g1 TOYKOBUX MOAATKIB OO HA3BHU, IO IOYHHAETHCA 3
OJIMHUYHOTO Koy iHQosoriunoi PBM 3 BEMMKOI KiNBKICTIO CKJIaJIOBUX YacTOK, IO Pi3HI 3a BIACHUMHU
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SIKOCTSIMU. 3TiHO pUC. 6 HAa MMOBHOMY PiBHI BiAMOBiAHOCTI KoHIenTyanpHOi I0JIM MOXINBO HamaTH TaKy
inTepnperartito ormcy [ICIC.

Hexaii 6a3a Bice OX abo 6iuna cropona AB Bu3Hauae 0a30Bi TpUBiaibHI onepaiii (BiAMIOBIAHO BiIOMUM
4aCTKOBO TPHBIaJIbHUM 3aJ[a4aM) Ha HacTymHui next=n+1 kpok. Takum gnHoM DI next =y (n) , ne GyHKis
v BuU3HaueHa anrebpaiuno (2). JomineHO 3HATH, MmO JUIA Pi3HUX 3Ha4eHb K MOXKHAa BHUKOPHUCTOBYBATH
Tabaumro 1.

JIBi Touku Ha oci OX BU3HAYAOTh BEKTOp pyxy 1,7 abo AB 3 KOOpAWHATAMH MO3MLIH BiAMOBiAHO
Ha3BaHOro psmy (tabmums 1.) Ta 3Hadennro 7€ N y BUrIsAi KOHKPETHOTO uMcia-Komy. Ilim KyTom
o = /BAC 3naxonurscs iHmmit BEKTOD, 1[0 MOXE 3MiHIOBAaTUCS B370BXkK OiuHOi npsmoi AC. Ha npomy Goti
TPUKYTHOTO MNPUKJIALY TOCITIJIOBHO PO3MILLYIOTECS BiANMOBIAHO 10 3Ha4eHb X € N HaTypanbHOro psmy
apu(METHYHUX YUCell KOJOBaHi MO3UIIi BiAMOBIIHOTO BEKTOPY A—C(n) Pyxoma Touka C 3aBXIH OTpUMYE
JIMCKPETHY TIO3UIIiI0 3a uncensHuM Homepom {(n—1)+1} . OOuncieHHs TakoX TpUBiaNbHI TOMY, IIO
nornepeHe st pyxomoi Touku B uucio (1 —1) Bike € y mam’siti KOMIT' I0Tepa Ta 3aIMIIA€ThCS JIUIIIE TOATH
1no w(B). Ha miarpami puc. 6 crabiiibHe TPaBUIIO MEPEXOLY HAa OJUH KPOK BiJIOOPAXKAETHCS MPOEKIIHIM
3CYBOM INpaBopy4 B3A0BXk Bici AC.

CropoHa, iHaKIIe BEKTOP Rj, o 3aMUKae miomy TpukyTHuka ABC, 3’eqHye y ABOX momepemHix
Toukax B ta C mo3urlii BeKTopiB AB it AC , ki ineHTHdikyoTh y ITYK pisHi ioro ¢pparmert. Mixk HUMHU
kyr a=/4BAC=/ZCAB , sxuii posonse 3maiitu inmi  xymm: [ =/ABC=/CBA ;
y=ZACB=/BCA .

BuyTpimuni agpecni 3’eaHaHHs  00’ekTiB  nudposizoBanoi TexHoJjorii ITC. Haramaemo
(hyHIaMEHTAIBHY BIACTUBICTH (PIrypHUX YHCEN CTOCOBHO KOXKHOI OiuHOi cTroponu Oarato (K) kyTHHKa. 3apa3
imoctpyemo K=3 Ta (2). B nanili kogoBiii cuTyaunii Ha KOXXHHH 3 TPHOX CTOPIH TPUKYTHHKA (BKJIIOYAIOUH 2
TOYKM TOYATKy Ta KiHIS BEKTOpiB), OyAe MOpIBHIOBaTH OJHAKOBA N KUIBKICTH TOYOK. AJie BCi (OKpiM
CIIBIIAaI0YHX, 110 YTBOPIOIOTH 3JIMBAHHS — TOTOKHICTh) CTOPOHU-PEOpa i BEKTOPH IO Pi3HOMY OpPIEHTOBaHI
y ITYK. HesBaxkarounm Ha 1e cucrema IUisi OKpeMux (parMeHTiB (10 Bci BKJazaeHi) 30epirae HaCTyIHY
nmo1iOHICTh 0a30BUX BIACTUBOCTEH (p-property).

Pl.La+ ZB+ Ly = a6o 180°,

_ AB, AC  CB
P2|AB|=|AC|=|CB|=I’Z|I[| a60|T|=|T|=|T|=I’l,
ll 12 13

P3.Y(m,n):bc, || BC,,n<m.

Pi3Ha opieHTamis Bcix n Touok Ha koxkHii 31 cropin AABC nosonse (BUKOPHCTOBYBaTH 4HCENbHI
IHIEKCH BIAMOBITHUX TMO3HWININ) 1HAWBIAyaTbHO XapaKTePHU3yBaTH KOXKHY OKPEMY TOYKY 3 BH3HAUCHHSIM il
BlacHOi cmerudiky, mo # Bigpizuse i y mimichomy ITUK IICAC. Omnmc HeoOXimHOl # 10CTaTHBHOI
xapaxTepu3auii 3a BUMOT PST po6insits 3acobamu KIT y HacTynmHuX opmMax: TEKCTy Ha aTbOOMHHUX CTOPiHKax
4y (paitiax CXOBHINA; TAOJIHIN 3 CEMAHTHYHO MMOETHAHUMHU aTPHOyTaMH y PSAJIKaX Ta CTOBMYMKAX; PUCYHKAX,
miarpaMax 4Yd CXeMaxX B3a€MO3B’S3KIB MDK JCTAIAMH IITICHOI KOMIO3uIlii; ¢oTo Komii mudpooro
MIKCEITFHOTO 300paKeHHs 00’€KTa OpUTiHATY, [0 ONMCAHUHN Yy creriansHoMy (opMaTti; Habopy KajpiB, Jie
KOXKEH KaJp Moke OyTH TiOpuAOM Yy BHIVIAAI MONEpEenHiX BHIIE 3rajaHuX (OpM YU OJHOPIIHUM OMHCOM
(dopMmu, sika GopMaIbHO SIK JaHKa JIAHIFOIra JeTaIi30BaHa y JaHiil 4acTKOBIi (opmi.

Bpaxosyroun Bimkpuricte [ICJIC Ta iX eBONIOIIWHUN PO3BUTOK 3a eTamaMu (ermoxamu, MepioaMu,
KpOKaMH) peopranizauii 3 BignoBigauMu gopmorBopeHHssMH (Puc. 5 Ta Puc. 6) i 3MiHOIO (KOpUTYBaHHSM,
YTOYHEHHSM) aTpUOYTIB Ta MapaMeTpiB, MPOIMOHYEMO HACTYIHY iH(OIOTIYHY Mojenb 0a3u manux (Puc. 7)
yHi()IKOBaHOT0 CXOBHIIA I po3B’s3anHs PST MaiiOyTHROrO 10poskHbOro OymiBamiTBa s ITC.
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Pucynok 7 — KonnenryanbsHa iHdonoriuaa mozens (KIM) IICJC myist opranizaiiii 00CIyroByBaHHs
3amuTiB HA OTPUMaHHS 3 0a3u IM(POBI30BAaHUX KOHKPETHUX YAaCTKOBUX JaHUX, L0 €BOMIOLIHHO HAKOMHYYE
cxosuie KIT ITEBO uugposoi enoxu.

Figure 7 — Conceptual infological model (CIM) of the SPSS for organizing the service of requests for
obtaining specific partial data from the database of digitized specific partial data that evolutionarily
accumulates the CIT PEVO repository of the digital era.

Bepxwuiit dbparment BJ] IICJIC BinoOpakae BimHomeHHs MK A,B,C ¢parmentamu cxoBuma IT 3a
KOJOBUMH 3B’SI3KAMH Ha OCHOBI MPUHOHUIY TPUKYTHUX ¢irypHux uucen (2) Ta 3a yMOB
Vne N,nll N,ml N,m>n.Ilouatok po60TH 3 JaHOK 0a3010 peanizyeThCsl 3 BEPUIMHA A 3 HASBHUMH

HoMepamH Bin 1 no Z, . Jlani 3rifHo 1ineil Ta 3axa4 (TO IO BXKe BiOMO) MOXIMBO oTpuMaTtH gaHi SPR 3

HasBHUMH 1HIEKCHUMHU KojaMu Bi 3 10 X, . AHaIOri4HO 3aBJaHHIO Ta NOTOYHIN 3a/1ayi 3TiTHO aApPecHHX

nocunanb AB un AC obGupaemo moku mie nporro3oBani MaibyTti [OJIM 00’€KTiB, 10 IIyKaeMo 3a
OpieHTHpaMH He OBHOT ((parMeHTapHOT 3a CXOXKICTIO), HE OTHO3HAYHOI (POPMHU OITUCY 3a KaTETOPIi€ro IIyKai
3TiIHO O3HAYCHWX OOMekeHb. [lomyk (opMambHUX IUTHOBUX PE3YNbTATIB (UM MOKH I HATSAKIB Ha II¢)
MOXUIMBO peaiizyBaTé (3riAHO HAKOIMMYEHOTO y ceperoBuimi bJl mocBimy) 3a HACTyHHHMH aapeCHUMH

nocwianasamu. Criouatky (ikcyemo MO3Hiil MOmykoBux 6a30BHX Touok B (3a crpinkoro AB ) ta C (3a
crpinkamu AC ). Jlani 3 onopuux nosuigiit B ta C 3Bepraemock 10 jaHiorosux nepenikis R(B,c) Ta

R(c,B), sxi na puc. 3 Binmiueni moaBiiiHuMu KpyrmHAMH cTpiikamu. Came 1e 03BOJISIE OJHO3HAYHO 32
nmoTped TUHAMIYHOTO OY/IIBHUIITBA 3HAXOIUTH MIEPETHH

R(b,c) e R(B,c) " R(C,b) U R(c,B), 3)

ne R(B,c)- noBHa MHOKMHA JAHIIIOTOBOTO Mepediky 3 nosuiii B 1o enementis ¢ € C, ki 3’eanani 3
oKpeMuMH aTpuOyTamu mosuiii C, mo aeransHo mo C JeKoMITa30BaHa;
R(C,b) - Takox MOBHa MHOXHHA IHIIOTO JIAHIIOIOBOTO TMeEPetiKy (abo IMICTAHOBKM 3 iHIEKCIB) 3

nosuii C o enemenTiB b € B, siki 3’enHani 3rigHO 10CBiqy exciutyaranii 1aHoi b1 3 okpeMuMu aTprOyTaMu
no3utii B y3aransaenoro nouarts kinacy IIEBO aBromopir Ta ix OyaiBHUIITBA.

3a anroputMoM MeToAuKH (3) cHiBHAXiHHS MapH YHCIOBUX I1HJICKCIB 3abesnedye OAHO3HAYHO
cumeTpuuHe Ta goctosipre 3uadenns R(B,c)= R(C,b) anpecHux BigHOIIEHL KOHKPETHOro omucy. Moro
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MO)KHa YHTaTH B)K€ 3a IMYHKTHPHO-O3HAYEHOIO aJpeCcHOI0 CTPINKOI0, IO BKAa3y€ HA HYITKO OJHO3HAYHO
odopmIIeHH# TOKYMEHT (MacuB JaHHUX Y BIAIOBIAHIN (opmi HassBHOI y cxoBuii miacuctemi ACIJ 3a Temoro
ABIJ1O PST) nst po3BUTKY TPaHCIIOPTHOI CHCTEMH.

[Mepexonumo mo HwkHBOTO (hparmenty KIM (Puc.7), ne ans 6inbm neransHoi nekommnoswumii CHC Ta
3HOC 3acTocoBYeMO 3HAHHS i€papXiuHHX BigHONIEH Gimbmoro 3 <k <17 paury. BeprukanbHi iepapxiuni
BimHOMMEeHH no3HaveHi st B: TEB, MAB, MIB, ananoriudo mis C: TEC, MAC, MIC. Ilepma napa mitep y
ux 06ox nepenikax KIT o3Hauae HacTymHE:

TE — TeMaTU4HO-L1TbOBE PO3KPUTTS CEHCY 03HAUEHOTO MiJKIACy NUISIXOM KOHKPETHOTO 3BEpPHEHHS 32
MIOTIEPETHBO TpoiiaeHNM JaHIoroM €111 3rigHo agpecHUM TOCHITaHHSIM;

MA — makpo omuc ocobmuBocTeit manoro ¢pparmenra 06’ ekra IT BigmoBigHo 10 TE;

MI — mikpo omnuc crienudiky AeTanizamii Ta HoTpiOHOT JeKOMIO3HUIIT KOXKHOTO HAassBHOT'O (pparmMeHTa Ha
OLTBII eJIeMeHTapHI (TpHUBiaIBbHI) YacTKH, 110 3po3yminm [IEBO tpancmopTHOT ramy3i.

VY Bcix BHITaIKax, KOJHM TPUPIBHEBOI AeTalli3allii He JOCTaTHRO, TOI MPOJOBKYEMO AaJTi IO OJIOKaM Ha
3 crynens pamwxyBaru nami. Ha Puc. 7, ue mokazano crpinkamu Big MI no TE, mo o3Hauae HeoOXimHO
3aLUKITIOBaHHS (IPOAOBKEHHs) IO TMOBHOI'O 3aBEPLICHHS Ha A1MCHO MiHIMaJbHOMY HEOOXimHO (BizomMomy)
aTpuOyTi (akciomi aned mousTrs). Cxema Ha puc. 7 nepeadadae 3uands Puc. 6 Ta Tabi1.1 cTocoBHO 1mOIiOHMX
3a CTPYKTYPaMH aIpeCHUX 3B’S3KiB TPUKYTHHUX 00’ €KTiB onmcy. QirypHi unciia J03BOJSIOTH IPOJOBKYBATH
epraTuiHy AisUTbHICTB 3 PO3B’SI3aHHS HEOOXIIHMX 3a/1a4, BKIIIOYAI0UX KOAYBaHHA HEOOXIIHUX Ta 10JATKOBUX
nokymeHTiB ACIJ] 6e3 3miam omepartiiinoi cuctemu Ta mporpamHo-anroputMigaoi yactuan KIT mimicHOTO
ITAK IIEBO 3a motpe6 ¥ ocoOJHMBHX BHMOI O€3IeKM Ha MiXHApOJHUX aBTOOAHAX Ta iX aKTyaJbHOTO
OyIiBHUIITBA.

BucnoBkn

Y po0oTi PO3BHHYTO METOIOJIOTI0 EMEPKEHTHOTO IOPOKHBOTO OYAIBHHMIITBA 1H(PACTPYKTYPHHUX
CHOpyA MaHOyTHBOI TPAaHCTIOPTHOT MEPEXi JIOKATBHOTO TEXHOIOT1YHO-TIPUPOJHOTO KOMILIEKCY, 110 T03BOJISIE
BUpILIYBaTH MpobieMy Oe3NeKr >KUTTA M Yac pyxy TPaHCIIOPTHHX 3aco0iB 3 ABUryHamu kmacy EMV Ta
BHKOHAHHS CIICI[iaIbHUX MICiHi IH(POBiI30BaHOTO (POPMOTBOPESHHS Ha aBTOMOOIILHUX JI0POrax, A€ BiIOyJIUCh
pyiHYBaHHS 1 aBapiliHi Tomii BIMCHKOBHUX YpakeHb OCOONHMBOTO craHy. Ilimcymkm poOOTH 3a TEMOIO
XapaKTepu3yIOTh HACTYITHI PE3yIbTaTH.

Po3po6iieH0 KOHIENIIiI0 epraTuyHOr0 MOJICTIOBAHHS MOTOKOBUX CKIIAMHHUX JAWHAMIYHHX CHCTEM 3a
moTped ePEeKTUBHOCTI JOPOKHBOIO OYIIBHUIITBA IUITXOM YIOCKOHAJCHHS METOZOJIOrIl aBTOMAaTH3allil u
nudpoBizalii TEXHOIOTIH OpraHizaliifHOro YMpaBiiHHA 3 PEeXUMaMH JIKBiAalil HACHiAKIB pyHHyBaHb B
Ha/I3BUYAHUX yMOBaX OCOOJIMBOTO CTaHYy.

Po3pobiieHo MpUHIMIIN i AITOPUTMH TIEPITOYEPTOBHX MAHOYTHIX Micii 3 OE3IMEKH KHUTTS Ta 3aXUCTY
010pi3HOMAHITTSI €KOJIOTIYHOTO [OBKULISL, SIKE HE IMOBHHHO BiAYyBaTH JAerpafauiiHi (akTopu BIUIMBY
JOPO>XKHBO-TPAHCTIOPTHHUX NOi# Ta aBapiil y Hac/liJOK BiifHHU 31 3HAUHUM PYHHYBaHHSM CIOPYA TPAHCIIOPTHOI
THPPACTPYKTYPHU MEPEK TEXHOTCHHO-TIPUPOJTHUX KOMIUICKCIB.

BusnaueHo eramu OOOB'S3KOBUX ISl MPUUAHATTS PAIiOHATBLHUX PIMICHb IIOAO0 HAA3BHYAWHUX il
crelianbHUX Miciii 3a moTpe® MiIBWIIEHHX IMOJIEPraTUYHUX BUPOOHUITB, SIKi CTBOPIOIOTH 1HHOBALiiHI
MPOIYKTH, KOMIUIEKCHI KOHCTPYKTHBHI Martepiaad, €HepreTHmdHi MoOOUThHI ABUTYHH (YyHiikoBaHOTO
MPU3HAYCHHS Ta IHUPOKOTO CIEKTPY 3aCTOCYBaHHS) ISl MPUCKOPEHUX GOPM TPaHCIOPTHO-OYIIBEILHOTO
00CITyTOBYBaHHS B HaJ3BUYAHUX YMOBaX 0COOIMBOTO CTaHy 1 CIeLiaIbHUX ONepallii.

HoBeneHo edekTHBHICTH IM(POBi3aLii TEXHONOTiIH CHHTE3y ONEPATUBHHUX PilleHb 3 BapialliiHUMU
CTPYKTYPHUMH CXEMaMH, ONTHUMI3AIlisAIMUA (QYHKIIIA TMOYEPTrOBUX IEPETBOPEHb, MPUCKOPEHHSIMH TaKETHOI
KOMYHIKalii B pexuMax MYJIbTUIUIEKCHOI 0OpoOKM iH(popMauii BiINOBIZHO JO OCOOIMBOCTEH PO3BUTKY
Ha/I3BUYAHUX TpoueciB nedopmanii MarepianiB KOHCTPYKLiH, BiJHOBIEHHS MpPaLe3daTHOCTI JIOTICTUKU
TPAHCIIOPTHUX MEPEBE3CHb, AUCIIETIEPCHKOT0 KePYBaHHS MPOIIECHUMH BHKOHABLSMU B 30HAX CIEI[iaIbHUX
oTieparliii, pu3uKy i HEBU3HAYCHOCTI.

PexomennoBaHo ¢opmyBatn MaiOyTHI TpPOEKTH I mporpamMu JOPOXKHBOTO OYIiBHHLTBA 3
3aCTOCYBAaHHSM 3alpOIIOHOBAHOI KOHIEMIii aBTOMAaTH30BAaHOTO 1 IM(POBI30BAHOIO MOETIOBAHHS,
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TEXHOJIOTIM OINEpaTHBHOTO CTBOPEHHS BH3HAYANLHUX (YHKIIOHAIBHUX JIOJATKIB 3 ypaxyBaHHSIM
3alpONOHOBAHUX 3aCO0IB CKOHOMIYHO-MAaTEMaTHYHOTO OIliHIOBaHHS e()EKTUBHOCTI PO3MOAIICHUX 3a
CHCINMPU3HAYCHHSM TUIIOBUX MPOTPAMHUX MOJYJiB. METOM0MOTIl Ta MPUHIUIIA iHXEHEPii KOMITHOTEPHUX
iHhOpMAIIHHUX Ta METOJIB CTBOPEHHS HOBHUX IPOIPECUBHUX KOHCTPYKTHBHHUX MaTepiajiiB, 3JaTHI TOYHO
3HATH OCOOJIMBOCTI HAMPYKEHO-Ie(OPMOBAHUX HABAHTAXKCHB CIIEMEHTIB OYIiBE/Ib B HAA3BUYAHHUX YMOBaX
aBapifHOTO PO3BUTKY 3arpo3 ¥ 30ypeHb B 30HAX TEXHOTEHHO-TPUPOIHOTO KOMIUICKCY, JI¢ CYCIIBCTBO
aJanTyeThes A0 peatii indopMaliiiHoi epu 1udposizarii.
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AUTOMATION AND DIGITALIZATION OF INFRASTRUCTURE AND TRANSPORT
NETWORK DEVELOPMENT MANAGEMENT TECHNOLOGIES FOR THE NEEDS OF SPECIAL
PROGRAMS
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Baranov Georgy L., Doctor of Technical Sciences, National Transport University, Kyiv, Ukraine, e-
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Metelska Darya V., National Transport University, Kyiv, Ukraine, e-mail: metelskadasha@gmail.com

Abstract. The article presents an analysis of the state of a complex dynamic system covering the
infrastructure of building structures and highways in Ukraine, which now reflect the life cycles of passenger
and cargo transportation in the conditions of three years of damaged ecology as a result of military operations.
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Object of research - To take into account international logistics and special projects for life safety and
environmental protection, which should not experience degradation factors of traffic accidents and accidents
with the destruction of structures.

The aim of the work is to develop a technology for automation and digitalization of problem-situational
tasks of phased construction of highways and road construction for the needs of leading polyergatic industries
that create innovative products, complex structural materials, and energy mobile engines for future
technological and natural complexes in accordance with international standards with the European Union.

Research methods: analysis of international and domestic literature and evaluation of road construction
experience in the context of digitalization.

Results. Examples of automation and digitalization of technologies for managing the processes of
searching for progressive innovative complex structural materials (CSM) are given. Physical and mathematical
methods have been used to formalize the transformation of PST problems into integrated Cauchy forms for
differential equations, or variable forms of nonlinear integral functions. Typical models provide the stages of
application of software and hardware complexes of the ACS and CAD class for road construction by means of
ergatic structural and functional coordination of the relationships of control objects with synergistic control
and protection means.

In transient fast-moving (jump, explosive, rupture, impulse) road traffic events and emergency modes,
it is important to immediately properly limit and maneuver to optimize the consequences of extreme
manifestations of risks and uncertainty in the form of material damage.

Keywords: transport construction, management problems, special modes, digitalization technologies,
ergatic modeling, structural materials, mobile engines, road construction of the future.
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AHoTamist. Y cTaTTi TpeAcTaBiICHO pPe3yNbTaTH BUIPOOYBaHL IMEOCHEBO-MIIMIAHUX CyMileH i3
MuxkwuriBcbkoro Ta CodiiBcbkoro kap’epiB MukonaiBchkoi ob6nacti. [IpoBeneHO MOpiBHSUIBHUI aHami3
(hi3MKO-MeXaHIYHUX XapaKTePHCTUK 3pa3KiB, BU3HAUYEHO OCHOBHI BIIMIHHOCTI y CKJIaAi Ta MIiI[HOCTI MOpix
JaHUX Kap’epiB. Pe3ynmpTaTH MOCTiMKEHD AT 3MOTY 3pOOHUTH BUCHOBKH OO JOIIIFHOCTI BUKOPUCTAHHS
MarepiajiB KO’KHOTO POJIOBHINA B IOPOXKHBOMY OyAiBHUITBA. Pe3ynbTaTti poOOTH HO3BOIUTH ONTHUMI3YBaTH
BUOip OyAiBeIbHUX MaTepialliB, 0 CIPUATHME MiABULICHHIO €PEKTHBHOCTI iX BUKopucTaHHs. Lle ocobnmBo
BaXXJIMBO JIJISl IPOSKTYBAHHS JOPIT Jie HEOOXiJHO BpaxOBYBaTH HE TUTHKY MOYATKOBI BIIACTUBOCTI MaTepiamy,
a 1 iX CTIWKICTE B TIporeci ekcruryaraiii. [opsi 3 muM OymiBenbHA Tamy3b, 30KpeMa Ipu OyIiBHHUIITBI JOPIir
BiZlUyBa€ rocTpy norpedy B KOHIUIIHHUX 3aIIOBHIOBAYaX.

OnauM 3 HaHOUTBII PO3MOBCIOUKEHUX MaTepialliB MIapiB OCHOBH JIOPOKHBOTO OJATY € INeOEHEBO-
mmadi cyminr. BukopucraHHS SIKICHHX MarepialiB B IIapaX OCHOBH JIOPOXHBOTO OJNATY, JO3BOJISE
MIIBUIIATH TEPMiH eKCIUTyaTalii He JIUIIe MIapiB MOKPHUTTS, a i JOPOKHBOTO OISTY 3araioM. MUKUTIBCbKe
ta CodiiBCbKe pOIOBMIIA € BaXKIMBUMH JDKepelaMu OyIiBeNIbHMX MaTepialiB, SKi  LIMPOKO
BUKOPHCTOBYIOTHCS B JOPOKHBOMY OY/IIBHUIITBI Ta BUPOOHUIITBI OETOHY.
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Mertoro poboTH JaHOTO IOCTIKEHHS € MOPIBHAHHS (Pi3UKO-MEXaHIYHUX XapaKTEPUCTHK MaTepialiB 3
MuxknTtiBecbkoro Ta CogiiBChbKOrO Kap’epiB 3a/ulsi BH3HAYEHHS iX ONTHMAIbHOI c(eph 3aCTOCYBaHHS B
nie0eHeBO-MIAaHUX cyMimiax. JIocmipkeHHsI CIPUATAME ONITHMI3allii BUKOPUCTaHHS MaTepiaiiB 3 MPUPOAHUX
ponoBul y OyziBenbHil cdepi Ta JO3BONMUTH MiABUIIUTH €PEKTUBHICTh BUOOPY CUPOBUHHU JUIsI KOHKPETHHX
IH)KEHEePHHX 3a/1a4 TIPY MPOEKTYBaHHi 1 Oy/IiBHUIITBI OCHOB JIOPOKHBOTO OJIATY.

KarouoBi caoBa: MukuriBcbkuii kap’ep, CodiiBcbkuit kap’ep, mebeHeBo-TIimana cyminr, (i3uko-
MEXaHIYHi BJIACTHBOCTI, MIIHICTh, MOPO30CTIMKICTh, CTUPAHHICTh, BOJOIOTIMHAHHSL.

Beryn. bynmiBenbHI Marepiaau HMpUPOTHOTO MOXOMKCHHS € (GYHIaMEHTOM CyYacHOTO IH)KCHEPHOTO
MPaKTUKyMy, a iX XapakTepUCTUKU Oe3NocepeIHhO BIUIMBAIOTH HA TPUBANICTh EKCIUTyaTamil i HaJaiiiHiCTh
OyniBedbHUX KOHCTPYKUil. Binbip mMaTepiaiB IpyHTY€eTbCA Ha KOMILIEKCHOMY aHami3i (Qi3MKO-MeXaHiYHHX
BJIACTUBOCTEH, TAKHX SIK TYCTHHA, MILJHICTh Ha CTHCK Ta 3T'MH, IOPUCTICTh, CTUPAHHICTh, MOPO30CTIMKICTh Ta
i1, JIoCimKeHHS TaKuX BIIACTUBOCTEH Ja€ 3MOTY HE TUTBKH OIIHWUTH iX MPHIATHICTH JUTSI BUKOPUCTAHHS B
JOpPOKHBOMY OYAIBHHUITBI, ajie W mepeadavaTH JOBTOBIUHICTH MaTepialliB y yMmoBax ekcrutyartamii [1]. Sk
BIIOMO TeOJIOTiYHI yYMOBU (PpOpMyBaHHS TIpCHKHX IIOpiJl CYTTEBO BIUIMBAIOTh Ha iX (i3WKO-MEXaHiuHi
XapaKTEPHUCTHUKH, 30KpeMa IIUTEHI MIOPOIU 3 HU3bKUM BMICTOM BiIKPUTHX ITOP MAIOTh IMIIBUIIEHY MIITHICTB i
MOPO3OCTIHKICTh, TOAI SK BHCOKA TOPHCTICTh CHpHUSE BOJIONOINIMHAHHIO, IO MOXE 3HIXKYBaTH
eKCIUTyaTaliliHi XapaKTepPUCTUKK B YMOBaxX 4acTOro 3aMep3aHHsI Ta BinTaBaHHS [2].

OmauM 3 HaWOLIBII PO3MOBCIOHKCHUX MaTepialiB IIapiB OCHOBH JOPOXKHBOTO OIATY € IIeOCHEBO-
mimani cymimi (ILIIIC) [3]. BukopucranHs sKiCHUX MaTepiajiiB B IIapax OCHOBH JIOPOXKHBOTO OJIATY,
JI03BOJISIE TIIBUIIMTH TEPMiH eKCIUTyaTalii He JIMIIE MapiB IOKPHUTTS, a i JOPOKHBOTO OJIATY 3arajioM. Psgom
ABTOPIB HATOJIOIIYEThCS HA BAXKIIMBOCTI BHOOPY SIKICHMX MaTepiajiiB i MOPIBHAIBHOIO aHANi3y pi3HHUX
POJOBHII JIST PAIliOHATEHOTO BUKOPUCTAHHS MPUPOTHUAX PECYPCIiB Ta OTPUMAHHSI TOBIOBIYHHUX OCHOB [1, 2].

MuxkwutiBcbke Ta CoQiiBChbKe pPOJIOBHINA € BaXJIMBUMH JDKepellaMH OyAiBEIbHUX MaTepialliB, sKi
IIMPOKO BUKOPUCTOBYIOTHCS B JOPOXKHHOMY OyNiBHHUIITBI Ta BUpOOHHUIITBI OeToHy. [lonepeani mocimimkeHHs
TTOKAa3aJId, M0 MaTepiaiy MuX Kap’€piB MAIOTh CYTTEBI BiIMIHHOCTI y (i3MKO-MEXaHIYHIX XapaKTEPHUCTHKAX,
10 BIUIMBAE Ha JOIIBHICTh 1X BHKOPHCTaHHS B ocHoBax jopir. IlleOenero-minana cymim CodiiBCbKOTro
Kap’epy JEMOHCTPYIOTh HiJBUIIEHY MIIHICTh Ha CTHCK, TOAl K MOPOAW MUKHTIBCHKOTO Kap’€py MaloTh
MEHIY CTUPAHICTh, IO POOUTH IX MPUIATHUMH IJIs1 BEPXHIX IIApiB JOPOKHBOTO 01sTy. BonHOUac BasknuBum
3aJIMIIAETHCS MIUTAHHS JOBrOBIYHOCTI Ta CTIHKOCTI MarepiajiiB JO BIUIMBY 30BHIIIHIX YMHHUKIB. UncieHH]
JOCHIDKEHHSI JOBOJATH, IIO MOPO3OCTIMKICTE 1 BOJONOIIIMHAHHA € KPUTHYHUMH (pakropamu ais
JIOBrOTPUBAJIO] eKCITTyaTallil MaTepiaiiB y KIIiMaTHYHUX yMoBax Ykpainu [ 1, 3]. Takum 4nHOM, TOCIIHKEHHS
marepiamiB MukuTiBcbkoro 1a Co(iiBCRKOTO Kap’€piB € aKTyaJIbHUM 3aBIaHHIM CY9JacHOi OyIiBeIbHOT
HaYKH, 10 TO3BOJISIE BU3HAYUTH TXHI CHIIBHI Ta CJTa0Ki CTOPOHU 1 OOTPYHTYBATH NOUIIbHICTH BUKOPUCTAHHS Y
JOPOXKHBOMY OYiBHHLITBI.

Marepiaau Ta MeToau AOCTiT:KeHHsI. BumpoOyBaHHs meOeHeBo-TimMannx cyMmimeit ¢pakmiit 0-40
(C7) 3 Muxkuricskoro ta Co(iiBCbKOTO POJOBHIN BUKOHYBAJIOCS 3TiJHO BHMOT YHMHHUX HOPMAaTHBHHX
JOKYMEHTIB [4, 5]. BusHaueHHs1 3epHOBOrO CKJaay MPOBOIWIOCS METOJOM IPOCIIOBaHHS Marepiany Kpi3b
Ha0ip KOHTPOJBHUX CHT, IO A€ 3MOTY OLIHWTH (PpaKmiHWH CKJIAJ] Ta BiANOBITHICTHP BUMOTaM JiFOUYAM
HOPMAaTUBHUM JOKYMEHTaM.

MeTo10 podOTH JaHOTO OCITIKEHHS € OPIBHAHHS (Pi3NKO-MEXaHIYHUX XapaKTEepUCTUK MaTepiaiiB 3
MuxkwuriBebkoro ta CodiiBcbkoro kap’epiB 3amisi BU3HAYEHHS IX ONTHUMajibHOI cepu 3acTOCYBaHHS B
meOeHEeBO-TTIMAHNX cyMimax. JlociipKeHHs CIPUATHME ONITHMI3allii BHKOPUCTAHHS MaTepialiB 3 IPUPOTHUX
ponoBuIl y OyAiBenbHil chepi Ta JO3BONUTH MiABUIIUTH €EKTUBHICTh BHOOPY CHUPOBHHU JUIsi KOHKPETHHX
IHKEHepHHX 3a/1a4 PY MPOEKTYBaHHi 1 OyAiBHUIITBI OCHOB TOPOXKHBOTO OJIATY.

Bukiaa ocHOBHOro Marepiaiy.

BumnpoOyBanHsi 1mebeHeBo-mmannx cyMimeid 3 MukutiBcbkoro Tta Co(iiBCbKOTO POIOBHIL
MPOBOJMIIOCS BiAMOBITHO A0 YMHHUX HOPMATHBHHX JOKYMEHTIB. Bylio BH3HaueHO Taki XapakTEpPHCTHKH:
HAacHIIHA T'YCTHMHA, 3€pHOBHH CKJIaJ, MILHICTh Ha CTHCK, MOPO3OCTIMKIiCTh, BOZONOITIMHAHHSI, BMICT 3€peH
JIenaaHoi (GOpPMH, BMICT TIIMHUCTHX YacTOK Ta CTUPAHHICTh. OTpUMaHi pe3ysIbTaT HaBeIeHi y Ta0mmmi 1.
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Tabnuysa 1 — IopiBHsIBHI pe3ynbTaTh (Di3MKO-MEXaHIYHIX BUTIPOOYBaHb

Table 1 — Comparative results of physico-mechanical tests

CTHPaHHICTb, %

[Noxaznuk Bumorn MuxkuriBebkuii | CodiiBebkwmit
JACTY Kap’ep Kap’ep

HacwumHa ryctuna xr/m? - 1680 1630

BwicT rimmamcTHX actok (%) He Ounpme 1,0 | 0.2 0.4

Brpara MacH  mpH BUIPOOYBaHHS 3a 14.4 123

JIpOOHMITBHICTIO, %

Mapxka 3a MIlTHICTIO (IPOOHIIBHICTIO) e merme 600 | 1200 1200

Brpara Mmacu mpu BuUIIpoOyBaHHS Ha 62.4 67.4

®dopwma 3epeH (nemananicTs) (%) 3BUYaiiHA nosinmiena 19,7 | momimmena 17,2
Btpara wmacu mpum BunpoOyBaHHS Ha

A 1.5 1.9
MOpO30CTiHKicTh (%0)
Mapka 3a MOPO30CTIHKICTIO F15 F300 F300
Bogonormmaanus, % 4,8% 5,6%

BaxuBUM SIKICHUM MOKa3HUKOM IIEOCHEBO-MIIIAHNX CYMIIIeH € TX 3epHOBUH CKJIaj, 10 BIUIMBAE Ha
HOTO 37aTHICTh A0 YIIIJIbHEHHS Ta 3arajibHy MIIHICTh KOHCTPYKLIi, sIKMii HaBeJeHUH Ha puc.l.
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Pucynok 1 — Po3niozin 3epHOBOTO cKIaay IiedeHeBo-mimanoi cymimi C7.
Figure 1 — Grain size distribution of the crushed stone-sand mixture C7.

HIITC MuKHTIBCBKOTO Kap’ €py MarOTh OUIBIITY IIOPUCTICTB, IO MOKE 3MEHIITYBATH IXHIO BOJOCTIHKICTB,
ane 3a0e3MeuyroTh BUCOKY HeCydy 3IaTHICTh (MiuHicTb) Ta ctupanHicTb. Cymimi CogiiBcbkoro kap’epy
YIIUTBHIOIOTHCS Kpallle 3aBAsSKY 3aII0BHEHHIO TyCTOT M O17bIIMMH YaCTUHKAMH, 10 POOUTS iX IPUAATHUMHU
JUTSI BAKOPUCTAHHS Y OCTOHHUX CyMilIax. 3aJIe)KHO BiJl PPAKIIiHHOTO CKIIaTy Ta MEXaHIIHUX BIACTHBOCTCH,
nie0eHeBO-MiIaHi cyMilli 3 KOKHOTO POAOBHUILA MOXYTh OYTHM BHKOpHCTaHi: MHUKHUTIBCHKHI Martepiai
HiAXOOWTH [AJsl HECY4YMX LIapiB JOPOXKHBOTO TOKPUTTS Ta OCHOB, J€ BaXKJIMBA BHCOKA CTHPAHHICTD,
CoiiBChKHiA — Kpalre BUKOPUCTOBYBATH ISl OCTOHHUX CYMIIIEH Ta MOPOXKHIX MOKPUTTIB, IO BUMAaramTh

HayxoBuii sxypHair «ABTOMOBUIbHI JOPOT'Y I JOPOXHE BYAIBHULITBO», 2025. Bumyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY», 2025. Issue 118. Part 1.

74




BYJAIBHULTBO TA HUMBIJIBHA TH)KEHEPIS / BUILDING AND CIVIL ENGINEERING

BHCOKOI INITBHOCTI Ta PiBHOMIPHOTO PO3MOIiNy HaBaHTaxeHHsA. OKpiM TOro, IpiOGHO3EPHUCTI MaTepiaiu
MaroTh: Kpally BOJOHETIPOHUKHICTB, 1110 3MEHIITYE PU3UK PYHHYBaHHS Y HACHYEHOMY BOJIOTOIO CTaHi, a TAKOXK
BUIILy OJHOPIJHICTH, IO TOKpAILy€e PIBHOMIPHICTH PO3MOALTY HANPYXKEHb Y KOHCTPYKLISIX TOPOXKHBOTO
onsry. HatoMicTp, GinbI KpymHiII MaTepiald MarOTh: MiABUILEHY CTIHKICTh A0 AMHAMIYHMX HaBaHTAXKEHb,
0 € BXIUBUM Yy JOPOXKHHOMY OymiBHHITBi. Kpamry ctupaHHICTH, IO TOJOBXKYE TEPMiH €KCILTyaTarlii
TOPOYKHBOTO TIOKPUTTSI.

PesynbTrarn anamilzy 3epHOBOTO CKJIaqy HIeOSHEBO-MIIIAHMX CYMillIeH Aal0Th 3MOTY 3pOOHMTH HACTYITHI
BHCHOBKHU: MaTepiajdn MHUKHUTIBCHKOTO Kap’€py MICTATH OiNiblIie KPYIHHUX 3€peH, 10 POOUTD iX KparuMHu A
TopokHBOTO TTOKPHUTTS Ta ocHOB. II[I1IC CodiiBchkoro kap’epy MICTITh Oible APiOHUX 3€pPEH, IO CIPHUSIE
KpaloMy YUIITFHEHHIO Ta MiAXOJUTh Ui OSTOHHUX cyMilield. Bubip MaTepiany 3aIe)KUTh TaKOXK BiJf yMOB
eKCIUTyaTamii: IjIsi HaBaHTa)KCHHWX JAOPIr Ta OCHOB Kpalle MHiIXoAWTh MHUKHTIBCBKMII Matepiai, a Ui
PIBHOMIpHO pO3MOAiNeHNX HaBaHTaKeHb — CogiiBCHKHN.

MinHIiCTh Ha CTHUCK € OJHHMM i3 OCHOBHHX TapaMeTpiB JOBTOBIYHOCTI Ta HECYYOi 3IaTHOCTI OCHOB
JOPOXKHBOTO OJsry. BoHa mokasye, HacKimbKd e(EeKTHBHO MaTepiall MOKE MPOTHCTOATH MEXaHIYHUM
HaBaHTAXXEHHSM, SKi 3a3HAIOTh OCHOBH BiJ TPAHCIIOPTY.

80

67.6
14.4%

(=

n

(o]
T

=

N

%)
T

40

BTpaTa Macu npu cTucky (%)
o
(o]

20

2.5
6.6 . 0 . . -
MUKUTIBCbKUA CodpiiBCbKUA MNKWTIBCBKUIA CodiiscbKkuit
Kap'ep Kap'ep
a) 0)
Pucynox 2 — I'padiuni 3aJ1e)KHOCTI MIIIHOCTI Ha CTUCK () Ta cTUpaHHOCTI (0) meGeHeBO-TTiaHuX
cyMimesn.

Figure 2 — Graphical dependencies of compressive strength (a) and abrasion resistance (b) of crushed
stone-sand mixtures.

AHaui3 oTpuMaHux JaHuX (Tabu. 1, Ta puc. 2a) gae 3MOTY CTBEPKYBAaTH, 1110 BUIIII ITOKa3HUKH MIITHOCTI
Ha cTHCK a1 MartepianiB CodiiBChKOTO Kap’e€py MOXKYTh IOSCHIOBATHCS KiTbKOMa YHHHWKAMH: MEHIIA
MOPHCTICTh 3€PEeH — 3HMW)KEHA KIJIbKICTh MIKpOMOp y MaTepiaii J03BOJIsI€ OUIbII PiBHOMIPHO PO3MOIIIATH
HaBaHTaXXEHHS, [0 IiBUIIYE MIlHICHI TOKa3HUKH.

CtupaHHICTh — II¢ ONWH BaXJIMBUN THapaMeTp, SKAW BHU3HAYA€, HACKIILKH MaTepian CTIMKWH 10
MEXaHIYHOTO CTHpaHHA Ta aOpa3WBHOTO BIUTMBY, IIO XapaKTEpPHO JUIS eKcIuTyaralii B JOPOXKHBOMY
OyaiBHUITBI. Bumuii nokasuuk ctupanHocti (Tadin. 1, Ta puc. 26) ansg mMatepiary MHUKHTIBCBKOTO Kap’epy
TTOSICHIOETHCS OUTHIIAM BMICTOM KPYITHHX 3€PEH — BOHH MAIOTh MEHITY CXHJIBHICTh 10 CTHPAHHS, OCKUTHKA
MaloTh OLIBIITY Macy Ta MEXaHIYHy CTaOUIBHICTh. ['paHiTHI MaTepialy bOr0 POJOBHIIA MICTATH IiABUIICHY
KUTBKICTh MIITHUX CHJIIKATHUX MiHEpaliB, TAKHUX SIK KBapll 1 MOJIbOBI IIMATH.

AHani3yroun OTpUMaHi pe3ylbTaTH, MOKHA BIJ3HAYHTH, 110 MK MIITHICTIO Ha CTHUCK i CTUPaHHICTIO
ICHY€ TIEeBHA 3aKOHOMIPHICTE - MaTEpialid 3 BUIIOI0 MIIHICTIO Ha cTUCK (CodiiBChKUI Kap’ep) MalOTh Kparry
CTIMKICTh IO JIOKAJIFHOTO PYHHYBaHHS, MPOTE MOXYThb OyTH MEHII CTIHKMMH 110 a0pa3WBHOTO 3HOCY,
0COOJMBO TIiJ] €0 TWHAMIYHUX HaBaHTA)KEHb. HIDKEHA JICAIHICTh 3€peH — OUIBIN OKPYTJIi 3epHA Kpaile
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NPOTUCTOATh MEXaHIYHMM HABAaHTAKCHHSAM 1 MEHINE pYyWHYIOThCS I BIUIMBOM HaBaHTAXEHb Bij
TPaHCIOPTHHX 3aCO0iB.

Marepianu 3 BUIIOIO cTUpaHHICTIO (MUKUTIBCHKHI Kap’ep) MalOTh OUNIbIIY TPUBANICTh EKCILTyaTaLii B
YMOBaX MEXaHIYHOTO CTHUPAHHS, OJHAK MOXYTb MaTH TPOXH HIKYY MEKY MIIIHOCTI NMpPU CTaTHYHHX
HaBAHTAKECHHSIX.

BpaxoByroun HaBeJeHi JaHi, MOXHa 3pPOOMTH BHCHOBKHM IIOJ0 ONTHMAaJIbHOTO BHKOPHUCTAHHS
MmatepianiB CodiiBcbkoro kap’epy - 3amizo0eToHHUX KOHCTpYyKLii, a LI{IIC MukutiBchkoro kap’epy € OibI
MPUIATHAM IS TOPOXKHBOTO OYIIBHUIITBA, OCKIIBKH WOTO MiIBHINEHA CTHPAHHICTH 3a0e3ledye TpUBAITY
eKCIUTyaTaIlilo MOKPUTTS HABiTh HA JAUISHKAX IHTEHCHBHOTO PyXy TPaHCIIOPTY.

OnHUM i3 KIIIOYOBHX MOKAa3HUKIB JIOBFOBIYHOCTI MaTepialy € HOro MOpo30CTiHKiCTh, 0cOOIMBO AT
PETiOHIB i3 XOJOIHMM KIIIMaTOM, Ji€ CE30HHI TeMIepaTypHi KOJWUBAaHHSI MOXYTh CIPUYHHSATH 3HAYHI
MEXaHIYHI HaNpyKeHHS y KOHCTPYKITISAX TOPOXKHBOTO oAaTy. [Ticisa aHami3y OTpUMaHUX eKCIIEPUMEHTATBHIX
naHux (Tabm. 1, Ta puc. 3) Maemo, 1o BTpaTa MiHOCTI micist 50 MUKIIIB 3aMOPOXKYBaHHS-BiATaBaHHA CKJlaaa
14% nnsa cymimi MukuriBebkoro kap’epy 1a 9% mma CodiiBcbkoro kap’epy, IO CBIJYUTh HPO BHUILY
MOPO30CTIWKICTh OCTAHHBOTO. BiIMIHHOCTI y MOPO30CTIMKOCTI MaTepiaaiB MOKYTh MOSICHIOBATHCS KiJTbKOMa
KIIFOYOBHMH (haKTOpaMH, 30KpeMa MOPUCTICTIO MaTepiany. 3pa3kd 3 MHUKHUTIBCHKOTO Kap’€py MarOTh BHUIILY
BIZIKPUTY HOPHCTICTB, IO CHpPHUSE IHTEHCHBHIIIOMY TOTJMHAHHIO BOAM i, BiAMOBiAHO, OLMBLIMM BTpaTam
MIITHOCTI TiCJIA 0aratopa3oBUX ITMKIIB 3aMOpPOXYBaHHS Ta BigTaBaHHSA. BumpoOyBaHHS MOKa3ad, IO
BOJIOTIOTJIMHAHHS MUKHUTIBCbKOTO Martepiainy Ha 15% Bumie, HiX y CogiiBChbKOrO, M0 YaCTKOBO MOSICHIOE
OUTBbIy BTpaTy MIIIHOCTI HicCJIsl HIMKJIIB 3aMOPOKYBaHHSI Ta BiITaBaHHSI.

Brpara MiltHOCTI TiCIIS MUKITIYHOTO 3aMOPOKYBAaHHS MOXKE CYTTEBO BIUIMBATU Ha JOBTOBIYHICTH OCHOB
1 TOPO’KHBOTO OAATY B IijoMy. {1 TOPOKHBOTO MOKPHUTTA ITiIBHIIECHE BOJOMOTIMHAHHSI MOXE BHKIHKATH
JIOKaJIbHI pyHHYBaHHS Ta BHOOIHM y 3UMOBHI mepioa. Marepiann 3 MHUKHTIBCBKOTO Kap’€py MalOTh BHIILY
CXHMJIBHICTD IO BTPATH MIIHOCTI IiCJIsl IIUKJIIB 3aMOPOXKYBaHHS Ta BiATaBaHHS, TOMY JUIS IX BUKOPHCTAHHS B
XOJIOMHHUX pEeTioHaX HEOoOXigHEe I0MaTKOBE VIMUIBHEHHS a00 3acTOCYBaHHS MOIU(IKYIOUHX JT0OaBOK.
Martepianu 3 CodiiBCbKOTO Kap’epy MOXKYTh OyTH PEKOMEHIOBaHI JJIs 3aCTOCYBAaHHS Y KOHCTPYKIISX Ta
MOKPUTTSX, IO MiIAAI0THCS BIUIMBY HU3BKUX Temmeparyp. OnTuMizaiisi BUKOPUCTaHHS MaTepiajiiB MOe
BKJIFOYaTH KOMOIHOBaHe 3aCTOCYBaHHs — BUKoprcTaHHs Co(iiBCHKOT0 MaTepialy y BEpXHiX mapax HOKPUTTS,
a MUKUTIBCHKOTO Y HECYYMX KOHCTPYKIIISAX, 7€ BAXKIMBUM (PAKTOPOM € CTUPAHHICTb.

TakuM 4MHOM, pe3yJbTAaTH JOCHTIHKEHb MiATBEPAXKYIOTh HEOOXiJHICTh BpaXyBaHHS MOPO30CTiHKOCTI
npu BUOOpI Martepiany a8 eKcIulyartamii B yMOBaX HHM3BKHX TEMIIEpaTyp, IO IO03BOJISE ITiBHIIHUTH
JIOBTOBIYHICTH Ta HAMIHHICTH OCHOB JOPOKHBOTO OJIATY.

AHaui3 oTpuMaHux AaHux (Ta0u. 1) mokasas, 110 BMICT INIMHUCTHX AoMilok y CodiiBcbkoMy MaTepiai
nemo Bunmi (0.4%), vk y Mukurtiscskomy (0.2%), mpoTe oOuaBa MaTepiaay BiANOBIIAIOT> HOPMAaTUBHUM
BHMOTaM Ta IUIKOM TPUIATHI JUISI BUKOPHUCTAHHS Y MOPOXHHOMY OYMIBHUIITBI. BIUIMB BMICTY TIIMHHCTHX
YacTOK HA MEXaHIYHI BJIACTHBOCTI MaTepialliB BiAirpac BaKJIUBY poJib Y (OPMYBaHHI MEXaHiYHHX
BJIACTUBOCTEH IIeOCHEBO-MIIMAHUX CyMilllel, OCKUIBKA BOHH 3[aTHI YTPUMYBAaTH 3HAUHY KiJIbKICTb BOJH Ta
3MIHIOBAaTH CBOIO CTPYKTYPY HPH KOJHMBAaHHSAX BOJOTOCTi. 30LIbIICHHH BMICT TIIMHUCTHX YaCTOK HETATUBHO
BIUTMBA€E Ha SKICTh MaTepially Ta MOXKE CHPHUATH WOTO PYWHYBAaHHIO NMPHU eKCIUTyaTamii. [ THHUCTI TOMITIKH
MAalOTh BUCOKY AMCIEPCHICTH 1 34aTHICTh A0 Ha0YXaHH:, 10 MOXE MPU3BOAUTH JI0 3HWKEHHS MI>K3€PHOBOTO
TEepTd Ta TMoclablieHHs MEXaHIYHWX 3B SA3KIB MiXK dYacTHHKaMH Marepianmy. [Ipu 30imbmieHHI BOJOTOCTI
TJIMHKUCTI YaCTKH (OPMYIOTH KOJIOiTHI TUTIBKH, SIKi 3HIKYIOTh aI'€310 MiXK 3epHaMHU, IO CIIPHSIE MOTIPIICHHIO
poOoTu Marepiany miJ HaBaHTaXeHHSAM. Bwmict rmmaun y mexax 0.4% (CodiiBebkuii kap’ep) Ta 0.2%
(MUKHTIBCHKHH Kap’€p) € JOMYCTHMHUM 3TiJHO 3 HOPMAaTUBHHMHU JOKYMEHTAaMH, OJHAK HaBiTh HE3HAYHE
301IBIIEHHS [IPOTO TIOKa3HUKA MO’KE€ HETaTUBHO BIUIMBATH Ha MIIHICTh, MOPO30OCTIHKICTh Ta BOJOCTIHKICTh
marepiany [1]. Jnga Bu3HA4YEHHS BOJOCTIMKOCTI Marepiany NpPOBOAMIKCS OJATKOBI BUIPOOYBaHHS Ha
BOJIOTIOTJIMHAHHA. Pe3ybpTaT mokasainy, Mo cyMiml MUKUTIBCHKOTO Kap’€py Mae HHXK4Ye€ BOAOTOTTIMHAHHS
(4.8%), 10 CBiAYUTH PO OIIBIIY MIINBHICTD «YMAKOBKI» 3¢PEH 1 MEHILY CXMIIbHICTh 0 HAKOITMYEHHS BOJIOTH.

CodoiiBchkmii MaTepian mornuHae Outbire Boau (5.6%), M0 MOXe TOSCHIOBATHCS BUIIMM BMiCTOM
[JIMHUCTHMX YaCTOK 1 ApiOHUX (paKIliil, sKi 3aTPUMYIOTh BOJIOTY B CTPYKTYpi MaTepiay.
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Bummii piBens BogomnornuHaHHS y CodiiBcbkoro marepially MOK€ CIPHYMHATH 3HIDKCHHS HOTO

MOPO30CTIMKOCTI MpH eKCIuTyaTamii B yMOBax 3MiHHOI TeMmeparypu. Lle minTBep/KyeThes MOmepeaHiMU
BUIIPOOYBaHHAMU:

14  —e— MukuTIBCbKMiA Kap'ep
—m- CodiiBCbKUA Kap'ep

10|

BTpaTa MiuHoCTI (%)

0 10 20 30 40 50
KinbKicTb UMKNiB 3aMOpPO)KyBaHHA-BiATaloBaHHSA

Pucynok 3 — BrpaTa MIITHOCTI TTiciIs 6araTopa3oBHX ITUKIIIB 3aMOPOKYBaHHS-BiITaABaHHS.
Figure 3 — Strength loss after multiple freeze-thaw cycles.

TakuMm 9YMHOM Ha OCHOBI IPOBENCHHUX BUIIPOOYBaHBL IIEOCHEBO-IMIMAHUX CYMIIEH JTO3BOJISE OUTBIT
TOYHO BH3HAYWUTH ONTHMAaJbHY c(epy IXHBOIO BHKOPUCTaHHS. MUKHTIBCBKHI Martepiaj JOIUTbHIIIe
BHKOPHCTOBYBATH y JTOPOKHROMY OVHIBHHIITBI, Ji€ Ba)KIHMBI 3HOCOCTIMKICTh Ta HH3bKE BOJOTIOTIIMHAHHS.
CoiiBChKHiA - 17151 0 TOHHUX KOHCTPYKITIH, OCKUTEKY BiH M€ BUIITY MIITHICTh Ta MOPO30CTIHKICTE. Y perioHax
i3 BHCOKMMH TEMIIEpaTypaMu Ta BEJHMKOIO KiNbKICTIO omaliB Oa)kaHO BUKOPHCTOBYBaTH MUKHUTIBCHKHUH
MaTepiaji, OCKUIBKM BiH MEHII CXWJIBHHU /O HAaKOMUYEHHS BOJIOTH. Y XOIOJHUX PETiOHaX OULUIbHIIIe
BukopuctoByBaTH CoQiiBChKUIT MaTepiall, OCKUIbKY BiH Ma€ MEHIIII BTPATH MII[HOCTI IIPH 3aMOPOKYBaHHI Ta
BiATaBaHHI.

BucHoBKkH

OOunBa Marepiaiid BiANOBIJAIOTh BUMOTaM YHHHUX HOPMAaTHBHHUX JOKYMEHTIB, aje MaloTh pi3Hi
eKCIUTyaTaliliHi XapaKTePUCTHKH.

MUKHTIBCHKHIA MaTepiall Bi[3HAYAE€THCS BUIIOI0 3HOCOCTIMKICTIO Ta MEHIIIUM BOJONOTIIMHAHHSM, 1110
pOOHUTH HOTO ONITHMAITEHAM BHOOPOM IS TOPO’KHBOTO Oy TiBHHUIITBA.

CodiiBcbkuii MaTepian Mae Kpally MOPO30CTIHKICTh Ta MIIIHICTb Ha CTHCK, 110 POOUTH HOTO iAeaTbHUM
JUTSE OETOHHUX KOHCTPYKITIi.

JIJis MigBUINEHHS JAOBrOBIYHOCTI MaTepiaiiB HEOOXITHO KOHTPOJIOBATH PIBEHb BOJIOTH, TNIMHUCTHX
YacTOK Ta BUKOPUCTOBYBaTH TifipooOHI m0o0aBkW. 3aneXHO Bii KIIMATUYHUX YMOB Ta HABaHTa)XEHb,
ONTHUMAIBHUM pIMICHHSAM € KOMOiHOBaHEe BHUKOpHCTaHHS MaTepialiB — Co(iiBCRKOTO y BEpXHIX Iapax
MOKPUTTS, @ MUKUTIBCHKOTO Y HECYYHX KOHCTPYKIIISX.
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Abstract. The article presents the results of testing crushed stone and sand mixtures from the Mykytivsky
and Sofiivsky quarries of the Mykolaiv region. A comparative analysis of the physical and mechanical
characteristics of the samples was carried out, the main differences in the composition and strength of the rocks
of these quarries were determined. The research results allowed us to draw conclusions about the feasibility of
using materials from each deposit in road construction. The results of the work will optimize the choice of
building materials, which will contribute to increasing the efficiency of their use. This is especially important
for road design, where it is necessary to take into account not only the initial properties of the material, but
also their stability during operation. Along with this, the construction industry, in particular in road
construction, is in dire need of high-quality materials.

One of the most common road base materials is aggregate-sand mixtures. The use of high-quality
materials in the base layers of the road pavement allows to increase the service life of not only the pavement
layers, but also the road pavement as a whole. Mykytivsky and Sofiivsky deposits are important sources of
building materials widely used in road construction and concrete production.

The purpose of this study is to compare the physical and mechanical characteristics of materials from
the Mykytivsky and Sofiivsky quarries to determine their optimal scope of application in aggregate-sand
mixtures. The study will help optimize the use of materials from natural deposits in the construction industry
and will improve the efficiency of choosing raw materials for specific engineering tasks in the design and
construction of road.
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Anoranisi: Y po6ori [1] onucaHo nutaHHs MacoBOi OO0’ €KTHOT OI[IHKK 30MTKIB Ta BTPAT, 3aBAaHUX
BiiHOIO. MeToro po0oTH € OOIpYHTYBaHHs OpraHi3allifHUX MiJAXOJIB JO0 BIPOBA/KCHHS MAaCOBOi OI[IHKU
30MTKIB Ta po3poOka 1 ampoOailis METOMOJIOTIi OI[IHKA Ha OCHOBI OKPEMHX CLIbCHKOIOCIOIAPCHKUX
MiANPUEMCTB. ABTOPH BHKOPHUCTOBYBAJM METOJ| aHaNi3y Il PO3PAaxXyHKY CEpeJHBOPIYHHX TOKa3HHKIB
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JiSUTBHOCTI JOCHIKYBaHOTO MiAIPUEMCTBA 10 BIHHI; METO/AN y3arajJbHEHHs Ta MOPiBHAHHS 3aCTOCOBYIOTHCS
MpU aHali3i Horo piHaHCOBO-TOCIOAAPCHKOI AISTIBHOCTI Ha OCHOBI MOKA3HUKIB (DiHAHCOBOI Ta CTATUCTUYHOI
3BiTHOCTI. Byno mpoBeaeHo aHami3 (QyHKUIOHYBaHHS JACPKaBHUX Ta MIKHApOTHHX PEECTpiB 30MTKIB.
Poskpuro iHpopmanito npo €auHy uudpoBy iHTErpoBaHy iHPOPMaLiHHO-aHANITUYHY CHCTEMY YIPaBIiHHS
PEKOHCTpYKIi€l0 00'€eKTiB HepyxoMocTi, OynmiBHHUITBAa Ta iH(pacTpykTypu. PoGorta [2] mnpucBsdeHa
KOHIleNTyai3amii BaJoBOi BapTOCTi 3a0yJOBH JUIA OIIHKMA TMPSAMHUX 30WUTKIB Ta MOTped y BiJHOBIEHHI
BTPA4EHOI0, 3pyHHOBAHOTO Ta MOIIKOMKEHOTO0 HEPYXOMOI'0 MaiiHa BHACTINOK 30poifHOi arpecii. 3ailicHeHO
KPUTHUYHUH OTIISA] iCHYIOYO1 IPAKTUKH OLIHKH MalfHOBHX 30UTKiB. [IpoaHaizoBaHO OWHUII BUMIpPY MPSMHIX
30UTKIB Ta MOTPeO y BiAHOBJICHHI, I0Ka30BYy 0a3y, 10 BUKOPUCTOBYETHCS, METOAM OILIHKY JJI1 BU3HAUYCHHS
MaiiHOBOi mkoau. OOIpyHTOBaHO METOAOJNOTIYHMN MOTEHLiall MOZENel CKIagHUX TPOIIOBHX IOTOKIB Ta
KpHUTEpii OLIHKK iX JOCTOBIPHOCTI. 3alpONOHOBAHO CHCTEMY OLIIHOYHHUX MOAENEH Ui PO3PaxyHKY MPSIMHX
30UTKIB Ta MOTPeO y BiTHOBIICHHI 3aJIEKHO BiJ| KaTeropii HEPYXOMOCTI Ta PUHKOBOi KOH'IOHKTYpPH Ha NATy
ominku. Lli MoJieni OLiHKK € BiTHOCHO MPOCTUMH B peaji3alii Ta 3p03yMUTUMH IS MUTHOBUX KOPUCTYBaYiB
3BITIB MPO OLIHKY MarepianbHOro 30uTKy. Y poboti [3] omucyerbes poOOTa 3 OLIHKM CTaHy OyIiBenb,
€BPONENCHKOTO MPOEKTY 3 PO3POOKH IHCTPYMEHTY JIsI BUOOPY PillleHb JUIA MOJepHi3alii opicHUX OymiBels.
Or1liHKa CTaHy OXOIUTIOE CTYMiHb Ta MacmTabw (Pi3WIHOrO pyHHYBAaHHS, a TAaKOX POOOTH, HEOOXimHI I
PEKOHCTPYKIl odicHUX OyAiBeNb, BKIIOYAIOYHM IOB'A3aHI 3 UM BUTpAaTH. byno BHU3HAYEHO CIITLHUH
Y3TOKCHUN €BPOTICHCHKUN KOHTPOJILHUN CIIMCOK JJIs1 OyMiBEIbHUX 00'€KTIB, KM OYJI0 IMOIICHO HA THIIH.
KoHTponbHAN CITHCOK BUKOPHUCTOBYETHCS HE JIMINE JUTS OIMIHKK HEOOXIAHOCTI MOAepHi3allii depe3 ¢iszuuHe
pyHHYBaHHS, ane ¥ Ui OLiHKN (PYHKLIOHAJIBHOIO CTApiHHS, a TAKOX JUIA BUSBIICHHA Ta YCYHEHHS IPUYUH
CKapT KOPUCTYBaviB OyAiBII IMOA0 SAKOCTI BHYTpimHbOTO cepenonuiia (IEQ).

OTxe, MPOBEACHNUM aHAJII3 OCTAHHIX JOCIIHKEHb 3 TAHOTO HAMPsMKY [ 1-3] rmokasas, 1mo MeToauKa Ta
aJTOPUTM 11000’ €KTHOT OIIHKM MAaWHOBHMX 30MTKIiB 00’€KTiB OYAIBHUIITBA Ha MPHUKIAI aJAMiHICTPaTUBHHX
OyIiBeNs TPAHCIIOPTHOI IHPPACTPYKTYPH 3ATHIIAETHCS HE BUPIIICHOTO.

KuarouoBi cjioBa: agMmiHicTpaTHBHA OYyHiBIIA TPAHCIOPTHOI 1H(PPACTPYKTYpH, MOOO’€KTHA OIliHKA
MaHOBUX 30UTKIB 00’€KTiB OyMiBHHUIITBA, OOCTSKECHHS, 00 €KTH 3 TMOIIKO/KECHHSIMH, 3BIT 3 OOCTEIKEHHS,
neeKTHUH akT, €auHa Jep)kaBHa eJIeKTPOHHA cucTeMa y cdepi OyaiBHunTBa (nami mo texcry - €AECCB),
QITOPUTM BU3HAYEHH 30UTKIB.

Beryn. ¥V cydacHux ymoBax iHTeHCH}iKaIlii MiCTOOYAIBHOTO PO3BUTKY Ta 3POCTaHHS TEXHOTCHHHX
3arpo3 yce OLIbIIoi akTyalbHOCTI HaOyBa€ MHUTAaHHSA 00 €KTUBHOI OIIIHKM MaiHOBHMX 30UTKIB, 3aBIaHHMX
o0’ektam OyniBHUNTBAa. OCOONMBOI yBard TNOTPeOYIOTh aaMiHICTpaTHBHI OyIiBII  TpPaHCIOPTHOI
1HPPACTPYKTYPH, SIKi BAKOHYIOTh KPUTUYHO BaXXIJTUBI (PYHKIIIT 3a0e31eueHHs CTajIoro pyHKI[IOHYBaHHS
naHoi iHppacTpykrypu. HaniliHa MeToIMKa OI[IHKH 30MTKIB € HEOOX1IHOO JIJIsl OOTPYHTOBAHOTO TUIAHYBAHHS
BiJTHOBJIIOBAJIbHUX 3aXO0JIiB, BU3HAYCHHS 00CATY KOMIICHCAIIH 1 MPUHHATTS YNPaBIiHCHKHUX PIlIeHb Y cdepi
OyIiBHHUIITBA Ta OC3MEKH.

V 3B’s13Ky 3 MM JlaHa HayKoBa poboTa crpsiMoBaHa Ha po3poOKy eheKTUBHOT METOAUKH Ta allTOPUTMY
Mo00’€KTHOI OWIHKM MaiHOBHX 30MTKIB Ha TNPHUKIAAI aAMIHICTpaTHBHOI OyZiBIi TpaHCIOPTHOI
iHppacTpyKTypH. 3anpoIrioHOBaHEe AOCIIIKEHHS Ma€ MPaKTHYHY LIHHICTH 1 MOXe OyTH BUKOPHUCTaHE SK Y
MPOEKTHIN JISUTBHOCTI, Tak 1 B Aep>KaBHOMY YIpPaBJIiHHI Ta €KCHEPTHIN OWIHLI OyAiBeNnb y Haa3BUYAHHHUX
CUTYAITisX.

Mamepianu ma memoou. MeTo0JIOTIYHOI0 OCHOBOIO BUCTYIIa€ HAYKOBUH MiAX1/ 10 aHaJi3y MUTaHb
JOCII/DKEHHSI [UIIXOM BHUKOPHCTaHHSI CTaTUCTUYHOTO, (POPMaJbHO-JIOTIYHOTO, Ta KOMIICKCHOTO METOIB
nociimpkeHHs. Jxepenamu JOCHiKeHHS € CIMHa Aep)kaBHa eIeKTPOHHA crucTeMa y cdepi OyAiBHUITBA.

MeTtoro podoTH € po3po0Ka METOJUKH Ta alTOPUTMY MO00’€KTHOI OI[IHKM MaiHOBUX 30WMTKIB
00’exTiB OyMiBHUIITBA HA MIPUKIA[I aIMIHICTPaTUBHUX Oy/iBEIbh TPAHCIIOPTHOI iHPPACTPYKTYPH.
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Bukaax ocHoBHOTo Matepiady. Meronuka Ta anropuT™M 1000’ €KTHOI OI[iIHKH MaHOBHX 30WTKIB
00’€ekTiB OyIiBHUIITBA IOBUHEH 0a3yBaTHCh HAa HACTYITHUX MiIX0AaX:

1. MakcuMalibHe 3aisTHHS 3HAYHOTO MAacHBY BXKE ITITOTOBICHUX Ta CEPTH(IKOBAHUX 3TiTHO
YKpaiHCHKOTO 3aKOHOABCTBA CHEMialliCTiB (MOBa B KOHTEKCTiI Oyae WTH IpO eKCIepTiB 3 OOCTEKEHHS Ta
1H)KEHEpiB-NPOEKTYBaJILHUKIB).

2. MakcuMallbHe BHKOPHUCTAHHS BXK€ ICHYIOUHX OyIiBENbHHX IMpomexyp (31 CHpOIICHHMH
elleMeHTaMu). B T.4. A1 KOHTPOJII0 BUKOHAHHS POOIT Ta MOXKIIMBOCTI BEACHHS PEECTPY CTBOPEHHS HOBOTO
APM B
€IECCB [7].

3. BusHaueHHS 1BOX OCHOBHUX TpyI 00’€KTiB: 1) 00’€KTH 3 TIONIKOKSHHSIMH, SIKi HE PU3BEIH
IO TOpyIIeHHs Ta/abo pyHHYyBaHHS KOHCTPYKTHBHHUX €JIEMEHTIB; 2) 00 €KTH 3 TOIIKOJKCHHSIMH, SIKi
TIPU3BEIN J0 MOPYIICHHS Ta/ab0 pyiHyBaHHS KOHCTPYKTHBHHX €JICMCHTIB.

4. EneMeHTH NPOEKTHO-KOIITOPUCHOI JOKyMEHTauii MOXyTh OYTH 3acTOCOBaHI AJsL APYroi
rpynu 00’ eKTiB (AMB. a03all BUIIE) B YACTHHI KOHCTPYKTHUBHHUX PillIeHb (IOMYCTUTH BUKOHAHHS JIMILE PO3ALTIB
AP, KP Ta komropucia).

5. 3BiT 3 00CTEXEHHSI IOBUHEH B 000B’SI3KOBOMY MOPSAKY BKIIOYATH aHAIOT Ae(EKTHOTO aKTy
3 3a3HAYCHHSIM KUIBKICHUX TIOKa3HUKIB Je(eKTiB 1o (opmi, Ky TOBUHHA BH3HAYUTH METOAMKA, IO Hapasi
PO3pO0IIETHCS.

Cepen inmoro, ¢axisuasMu KHYBA (KuiBcbkoro HamioHaJbHOTO yHIBEpCHTETYy OYIiBHMLITBA Ta
ApXITeKTYpH) 3a pe3yJbTaTaMU 0OCTEKEHb MOMIKOHKCHHS Oy TiBeNIb OYyJI0 CHCTEMAaTH30BaHO 3aJICKHO Bif iX
TIPUYHH, a caMe BUOYXIB, Ta iX BIUIMBY Ha KOHCTPYKIIil — BHOyXOBa yIapHa XBHJIS, TIOJKEXa Ta ITOIIKOHKEHHS
BiJl KyIJlb 200 OCKOJIKIB [4].

Takox, CITiji BIIMITUTH, 1110 3HAYHO BUIUIMBAE HA KOIITOPHCHY BapTiCTh 00’ €KTiB OyAIBHUIITBA 1 KIIac
eHepreTyHoi edekTuBHOCTI OymiBmi [5]. Jlo po3rmsamy i aHamizy MpUHAMAIUCh BHKJIIOYHO O0'€KTH Kiac
€HEepPreTHYHOi ePeKTUBHOCTI, SIKMX 3a Bigkputumu aanumu noprany €AECCH [7] cknanators He Hikue C.
Crig BiAMITHATH, IO HE OCTAHHE MicIle Y pOpMyBaHHI KOIITOPHUCHOI BapTOCTi 00’ €KTiB OyNiBHUIITBA 3aiiMae
3aCTOCYBaHHS Cy9aCHUX METOJIIB pecTaBpaIlii MOMTKOKEHUX OyaiBens [6].

[IponoHy€eThCS HACTYITHUH aITOPUTM BH3HAYCHHS 30UTKIB (puc. 1).

Ane Takuii anropuTM He mependadae MEBHUX CIEIialli30BaHUX CHUCTEM Ta iX EJIEMEHTIB SIKI €
XapaKTEepHUMH I OyAiBebh HE TUTLKH TPHACIIOPTHOI iHGPACTPYKTYPH, a i IMTHUPOKOTO KOJIA HIIUX OOEKTIB
OynmiBHunTBa. Hampkuknaa B ocmimkeHHsax [8-10] yBary mpuiilieHO BH3HAYEHHIO NMHTOMHUX TOKa3HUKIB
TH)KEHEPHHUX CHUCTEM, 30KpeMa CHCTEM TETUIONOCTaYaHHs.

Takox BapTO 3ayBaKUTH, IO JUTS OIIHKHM OYIb-sIKHX 30MTKIB HAaBITh B PO3pi3i BUMIB OyMiBHUIITBA Ha
KIITAJIT HOBOTO OYZiBHUITBA, PEKOHCTYPKIIii, KaIlliTATbHOIO PEMOHTY Y pecTaBpalii iCHyIOTh 30ipHUKH LiH,
Ha 0a3i IKUX MoOyI0BaHI BiJOMi PO3IIHKH KOIITOPUCHUX MporpamMHuX Komruiekcis [11]. [Ipote po3pobnsaru
MIPOEKTHY JOKYMEHTAIIif0, 00CITH pOOIT 1 BiIMTOBIIHY KOITOPCHUHY JOKYMEHTAIIIF0 MOYKJIHBO B TIEPi0IH, KOJIH
HeMmae Opaky 4acy i KiIBKICTh 00 €KTiB OyAiBHMUTBa NMPHUOIM3HO BiANOBia€ CTaHAAPTHUM MOKa3HUKAM
OyIiBHHUIITBA B HeocoOmuBuii nmepiox [12, 13].

ToMmy, OYeBHIHUM Ta 3pYYHHM KPOKOM € TIPH OINHII 30WKiB 3aCTOCOBYBATH CIIPOIIEHI IIBHIIKI
MeXaHi3MH Ui MiIpaxyHKy 3arajibHOi BeJIMYMHHU (piHAHCOBOI CKJIaa0BOI BiIHOBIEHHS. TakuM aaropurMam
MIPUCBSIUEHO DAl JOCTiKeHb yKpaiHChbkuX BueHHX [14-17]. KokHe 3 1mux AOCHIIKEHb MPOIOHY€E TTEBHUN
ITOPUTM PO3PAXYHKY JUIS OI[IHKK 30MTKIB MOIMIKOJIKEHUX O0€KTIB, 30KpeMa IIKiJl, )KUTIBOUX OYIHHKIB Ta
MPOMUCIIOBUX 00’€ekTiB. Jleski JOCTIMKEHHS HAaBOJATh IHMTOMI TIOKa3HUKU BapTOCTI JJsi OOEKTIB
MIPOMUCIIOBOr0 TocomaapcTBa [18], a Takox 00ekTiB JiHIHHOT iHppacTpykTypu [19]. 3HauHa yacTHHA
JOCTIDKEHb CTOCYETHCS OILIHKH eKOJIOTiuHNX 30uTKiB [20]. JlaHe MOCIHiHKEeHHS 1 IPEeICTaBICHUH alTOPUTM
PO3paxyHKy Moxe OyTH 3aCTOCOBaHHIA I pi3HUT 00€KTIB Oy IIBHUIITBA, aJie B B LILJIOMY 30CEpPEIKEHUI CBOEIO
CTaTUCTUYHOIO YACTUYHOIO HA aIMiHICTPATUBHUX OYIIBIISX MIPOMHCIOBUX i IIPUEMCTB.
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TexHiuHe 00CTEKEHHS 00’ EKTY 3
HACTYITHUM BH3HAYCHHSM MiIXOY
(BiAMOBIHATEHAN: TEXHIYHHUHN EKCIIEPT)

I'pyna 1
O0’€eKTH 3 IOUIKOKCHHSIMH, SKi HE TIPU3BEITH
IO TIOPYIIEHHS Ta/ab0 pyHHyBaHHS
KOHCTPYKTHBHHX €JICMEHTIB

I'pyna 2
O0’€eKTH 3 TOIMKOHKCHHIMH, SIKI TIPU3BEITH JI0
NOpYyIICHHs Ta/abo pyiHyBaHHS
KOHCTPYKTHUBHHX €JICMCHTIB

®DopMyBaHHS 3BITY 3 TEXHIYHOTO OOCTEKCHHS
3 JoJaTKaMu JIe()eKTHUX aKTiB MO
3aTBEPKEHIH MeTOIUKOI0 hopMoro. Kpim
LILOTO 3BIT 3 0OCTEXEHHS IOBUHEH MICTUTH
MOBHOIIHHUI KOMIUIEKT 0OMipIOBaTbHIX
KpECIleHb 00’ €KTy

dopmyBaHHS 3BITYy 3 TEXHIYHOTO 00CTEKECHHS
3 JoAaTKaMH Je(EeKTHUX aKTiB 1O
3aTBepKeHil MeToaukoro hopmoro. B
JaCTHHI OPYIIEHUX KOHCTPYKITUBHIX
enemenTiB BukoHnatu [1K]] 3a okpemumu
pO3IinamMu i3 3ay4eHHSIM 1HKEHepiB-
POCKTYBAJIBHUKIB

Pucynok 1 — Anroput™ BU3Ha4YCHHS 30UTKIB
Figure 1 — Algorithm for determining losses

Po3paxyHkoBWii MexaHi3M BH3HAUYCHHS 30WTKIB TOIIKOKEHUX OO0 €KTIB MOXKE BH3HAYATHCS

BiJIIOBITHO JT0 HACTYITHOTO MEPEIIKY KPOKiB:

1) Baprictb BigHOBNIEHHS | M KB. 00 €KTIB i-TO Ta j-TO THUIIIB,

2)

Kij= KiX(pinnijxm (1)

ne i ={A,B,C D..} — Tun OyxiBai (HanpuKiIaa: aaMiHOYAIBIS, 00 €KT corianbHOi chepu, [THATI,

TOIIO);

j={LILILIV} — cryniap pyitnyBanns (I — HopManeHuii (Jierki pyinyBanss); 11 — 3amoBinbHHl
(cepenni pyinyBanss); III — He mpumatHuil 10 HOpManbHOI eKcIuTyartarii (BaXki pyﬁHyBaHHs{); IV —

aBapiiiHui (MOBHE pyHHYBaHHS));

K; — BapTicTh HOBOTO OyMiBHHIITBA 1 M KB. 00’ €KTa i-TO THITY (PO3pPax0OBYETHCS Ha MiACTaBi 3BEICHUX
KOIITOPUCHUX PO3PaxXyHKiB HOBOTO OY/IIBHHUIITBA 00’ €EKTIB-aHAJIOTIB);
0~ 3BEJICHUH BiICOTKOBHI BapTICHUIN MOKA3HUK JUIA 00’ €KTIB i-TO Ta j-TO THUIIB;

n;j — 3BENCHUM BIJICOTKOBUH KIJIBbKICHHI MOKA3HUK )11 00’ €KTIB i-I'0 Ta j-IO THIIIB;

m — Koe(imieHT eMOHTKHUX pooiT — 1,15.

3) Baprtictb BigHOBNeHHS 1 M KB. 00’€kTiB A-T0 Ta [-ro Tumis,

4) v

_ 1 2 3 4
Py =Py T O T 04, 10y, 2)
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ne A — tun OyaiBii — agMiHOYIIBIIS;

[ — cTyniHp pyiiHYBaHHS — HOPMAJIbHUH;

(p;’ | — BUICOTKOBHIA OKa3HUK BapPTOCTI BIKOH Ta JBEPEif;

(pi‘ ; — BIICOTKOBHIA OKa3HUK BapPTOCTI MOKPHUTTS MOKPIBJIi;

(pi‘ ; — BIICOTKOBHUH IOKa3HUK BapTOCTI BIIHOBJIECHHS i30JALIHHOI YacTUHK (acaay Ta BiIHOBIECHHS

OTIOPSIHKCHHS;
(pjf1 ;I BiJICOTKOBHUH TIOKa3HHUK BapTOCTi BiJTHOBJICHHS BUMOIIEHHS BiIMOCTKH.

5) Baprictb BigHOBNEHHS 1 M KB. 00’€kTiB A-r0 Ta lI-ro THIIIB,

6) )

2 3 4
ALl T T U T Pun (3)

Pupyp =Py T 0
ne A — tun OyniBii — aaAMiHOY TiBJIS;
Il — cTyninb pyiiHYBaHHS — 3310BIJILHHUIA;
(pllé1 ;; — BIZICOTKOBHH ITOKa3HUK BAPTOCTI KOHCTPYKIIIH OKPIBIIi;
(pf1 0o BiJICOTKOBHH TOKa3HWK BapTOCTi OOJamHAHHS / IHBEHTapIo (AKIIO 3aCTOCOBHO JO THITY

00’€eKkTa);

(pi' ; — BIIACOTKOBUH TIOKA3HMK BapTOCTI IHXXCHEPHMX BHYTPIMIHIX CHCTEM 3 HE3HAYHUMH
nomkoxkeHHsMu (OBK, ETP, CC; I1b);

(pj' ;; — BIAICOTKOBHI IIOKa3HUK BaPTOCTI QiHIIIHMX BHYTPILIHIX 03100II0BATLHAX POOIT (BIAHOBICHHS

TTOKPHUTTIB CTiH, IiJIOT Ta CTEIb);

7) Baprtictb BigHOBNeHHS 1 M KB. 00’€kTiB A-r0 Ta llI-ro Tumis,
8)

+ @t

Parr = Pan TPy 1y

2
T Oum 4)
ne A — tun OyniBii — aaAMiHOY TiBJIS;
[II — cTyniap pyiiHyBaHHS — HE IPUAATHHN A0 HOPMAJILHOI €KCILTyaTaii;

(pi1 o BiJICOTKOBHH TIOKa3HHUK BapTOCTi 3BEJICHHS BiJIHOBJICHHS CTiH;

(pf1 ;77 — BIICOTKOBHI IIOKA3HUK BapTOCTI BiAHOBIECHHS niepekputTst Ta JICB.

9) Baprtictb BigHOBNIeHHS 1 M KB. 00’€kTiB A-T0 Ta [V-ro THMiB:
Papy =1 (5)

Taénuya 1 —3BeneHi BiICOTKOBI BapTiCHI MOKa3HUKH
Table 1 — Summary percentage cost indicators

oa,l oa i’

IMokazHuku Ka QA o on QA

Bynisni rpynu A (aamiHOYTiBIIsT) 22211 | 0,047 | 0,016 | 0,069 | 0,004 | 0,155 | 0,043
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Tabnuys 2 — 3BeeHI BiACOTKOBI KIIbKICHI TOKA3HUKU
Table 2 — Summary percentage quantitative indicators

IloxazHukn DA, N ¢A,//3 (DA,//4 DA, Il DA, Il DA, Na DA, Il

Bynisni rpynu A (aaMiHOymiBIIs) 0,040 0,087 0,171 0,544 0,061 0,042 0,661

Tabéuysa 3 — 3Be/cHI BiICOTKOBI KUTbKICHI TOKa3HUKU (ITPOJJOBKEHHS )
Table 3 — Summary of percentage quantitative data (continued)

IToxa3sHukn DA IV ny ni nu Ay

Bynisni rpynu A (aaMiHOymiBIIs) 1,000 0,5 0,5 0,7 1

BukopucroBytoun 6a3y mpoekTiB-aHaJoTiB 3 €anHOi JlepKaBHOI €NeKTPOHHOI CHCTEMH Y CEKTOpi
oyxiaunrea (€IECCB) [7] 1 BiAMOBiAHI UM MPOEKTaM KOIITOPHUCH OYII0 ChOPMOBAHO MacHB KOe(illi€HTIB
Iuist onHi€eT 3 Tpyn OyniBenb (aaMiHicTpaTuBHA OyNiBiIs TpaHCHOPTHOT iH(pacTpykTypH). Taki qaHi HaBexeH1
B (Ta0x.1) Ta (Tadm.2).
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METHODOLOGY AND ALGORITHM FOR OBJECT-BY-OBJECT ASSESSMENT OF
PROPERTY DAMAGE TO CONSTRUCTION OBJECTS ON THE EXAMPLE OF AN
ADMINISTRATIVE BUILDING OF TRANSPORT INFRASTRUCTURE

Pohosov Oleksandr G., PhD (Candidate of Technical Science), Associate Professor of the
Department of Heat Engineering, Kyiv National University of Construction and Architecture, Ukraine, e-mail:
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Summary. Paper [1] describes the issue of mass object-by-object assessment of damages and losses
caused by the war. The purpose of the work is to substantiate organizational approaches to the implementation
of massive damage assessment and to develop and test an assessment methodology based on individual
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agricultural enterprises. The authors used the method of analysis to calculate the average annual performance
of the enterprise under study before the war; the methods of generalization and comparison are used to analyze
its financial and economic activities based on financial and statistical reporting. The functioning of state and
international registers of losses was analyzed. The information about the Unified Digital Integrated
Information and Analytical System for the Management of Reconstruction of Real Estate, Construction and
Infrastructure is disclosed. Work [2] is devoted to the conceptualization of the gross value of construction for
assessing direct losses and the need to restore lost, destroyed and damaged real estate as a result of armed
aggression. A critical review of the existing practice of property damage assessment is made. The author
analyzes the units of measurement of direct losses and restoration needs, the evidence base used, and the
methods of assessment for determining property damage. The methodological potential of complex cash flow
models and criteria for assessing their reliability are substantiated. The author proposes a system of valuation
models for calculating direct damages and restoration needs depending on the category of real estate and
market conditions at the date of valuation. These valuation models are relatively easy to implement and
understandable for the target users of material damage assessment reports. Paper [3] describes the work on
building condition assessment, a European project to develop a tool for selecting solutions for modernizing
office buildings. The condition assessment covers the degree and extent of physical deterioration, as well as
the work required for the renovation of office buildings, including the associated costs. A common, harmonized
European checklist for building assets has been defined and divided into types. The checklist is used not only
to assess the need for modernization due to physical deterioration, but also to assess functional obsolescence,
and to identify and address the causes of complaints from building users about the quality of the indoor
environment (IEQ).

Thus, the analysis of recent studies in this area [1-3] has shown that the methodology and algorithm
for object-by-object assessment of property damage to construction objects on the example of administrative
buildings of transport infrastructure remains unresolved.

Keywords: administrative building of transport infrastructure, object-by-object assessment of
property damage to construction objects, inspection, damaged objects, inspection report, defect report, USESC,
loss determination algorithm.
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AHoTanisi. 3a0e3neUeHHs] CIPUATINBOTO BOJTHO-TEINIOBOTO PEKUMY Ta BUJIAJICHHS 3aiBOi BOJIOTH 3
1apiB OCHOBY JIOPOKHBOTO OJISTY CTA€ BRXKIMBUM 3aBJaHHIM IIiJI 4aC MPOEKTYBaHH CTIKUX Ta JOBrOBIYHIX
JOPOXKHIX KOHCTPYKLiH. Y KOHTEKCTi OyIyBaHHS JOPOKHBOI KOHCTPYKIIii, APEHaXi MIIKOTO 3aKiIafaHHs
BUCTYMAIOTh K HEOOXITHUI €IEMEHT ISl i IBUIIICHHS 11 HECHOT 37aTHOCTI. Pa3oM 3 TM, OyBarOTh BHUITaKU
KOJTM Ha €Talm BJIAIMNTYBaHHS IIiJ JWHAMIYHOIO HABAaHTArol BiJ KOJNICHHX TPAHCIIOPTHHX 3aco0IiB Ta
JIOPOKHBO-OYIBEILHOT TEXHIKH 30KpeMa, KOHCTPYKIIii MUJTKOTO 3aKJIaflaHHs pyHHYIOThCS. L{e mosICHIOEThCsS
TUM, IO HIUTBHICTh TPYHTY TMifl Yac BUKOHAHHsS OyIiBEIHHHX Ta PEMOHTHHX POOIT Ie HE JOCATAaE CBOIX
periaMeHTOBaHMX 3HaueHb. byjiBelbHA TEXHiKa, IO PYXa€ThCsA HaJ APECHAKHUMH TPyOamH, CTBOPIOE
JNOJJATKOBY JIMHAMIYHY HaBaHTAry, sKa 1 NPU3BOAMTH JO iX pyHHYBaHHA. B cTarTi 3anmpomnoHOBaHO
KOHCTPYKTHUBHE PIIICHHS IS BHW3HAYCHHS 3HAUYCHb PYHHIBHOI JMHAMIYHOI HaBaHTarW BiJ JOPOKHBO-
OyJiBEJIbHOT TEXHIKH Ha JAPEHAKHI KOHCTPYKIII MUIKOTO 3akianaHHs. HaBeneHo ocoOMMBOCTI KOHCTPYKIIIT,
TapyBaHHS Ta BJIAIITYBAaHHS BUMIPIOBAIBHOI MIATGOPMH KOMIUIEKCY IS €KCIIEPUMEHTAIBHHUX JTOCIiIKEHb
TUHAMIYHOI HaBaHTArdW BiJl MOPOXKHBO-OY/TIBEIFHOT TEXHIKHA Ha APECHAXHI KOHCTPYKITIi MIJIKOTO 3aKJIafaHHs,
a TaKOX OCOOJIMBOCTI 30€PEKECHHS OTPUMAHUX PE3YJIbTATIB CKCICPUMEHTATLHUX JOCIIIKCHb.

KuarouoBi cioBa: npeHakHa KOHCTPYKIIiS MUIKOTO 3aKiIalaHHs, IIeOSHEeBO MilllaHa CyMilll, TUHaMidHa
HaBaHTara, JIOPOXKHbO-0y/1iBEIbHA TEXHIKA, EKCIICPUMEHTAIIbHI JOCITIKCHHSL.
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Beryn. ABTOMOOINBHI JOporH mMpu3HauYeHI s Oe3NMeYHOro, 3pyYHOro Ta KOMGOPTHOTO pPyXy
TpaHCIIOPTHUX 3aco0iB. Mepexxa aBTOMOOIIBHUX JOpPIr € BaXJIMBUM EIIEMEHTOM TPaHCIOPTHOI
iHppacCTpYKTypH, 110 3abe3euye, B TOMY YHCHi, 1 000pOHO3JaTHICTh KpaiHu. BpaxoByroun, 1o BUTpaTH Ha
MIPOCKTYBaHHS, OyMIBHHUIITBO Ta EKCIUTyaTallifHe YTPUMaHHS MEpeXi JOpIr CKIaaroTh 3HAYHY YACTHHY
HAIllOHAJILHOTO OIOJKETY, BAXJIMBUM IUTAHHSM 3QJIUINAECTHCS TapaHTYBaHHS JOCTATHBOI MIIHOCTI Ta
eKCIUTyaTamiifHoT HamiiHOCTI JOPOXKHBOI KOHCTPYKIIH Ha cramii OymiBHWNOTBA Ta eKkcruryaTamii [1].
3a0e3mneyeHHs] CIPUSATINBOTO BOJHO-TEIUIOBOTO PEKUMY Ta BHIAJICHHS 3aiBOi BOJIOTM 3 HIAPiB OCHOBH
JOPOKHBOTO OJIAITY CTA€ Ba)KIIMBUM 3aBIAHHSM IMiJ Yac MPOEKTYBaHHS CTIMKHX Ta JOBIOBIYHUX JOPOKHIX
KOHCTPYKITiH. ¥ KOHTEKCTI OyayBaHHS JOPOKHBOI KOHCTPYKIIil, TPEHAKI MIJTKOTO 3aKJIaJlaHHs BUCTYIAIOTh
SIK HEOOXI1JHUI eTeMeHT AJIs MiABUIIEHHS ii HeCHOI 34aTHOCTI [2].

Teopist Ta METOAM PETYIIOBaHHS BOJHO-TETNIOBOTO PEKUMY JAOPOKHBOI KOHCTPYKIIii, SKUI BIUIMBAE
Ha 11 TpaHCTIOPTHO-EKCIUTyaTaIlifHII CTaH, MOTPeOyIOTh CYTTEBOTO PO3BUTKY B 3B’SI3KY 3 Ii€I0 OaraTopasoBHX
HaBaHTa)XEHb, OCOOJIMBO BiJ BEJIMKOBArOBUX TPAHCHOPTHUX 3ac00iB, 3 HASABHICTIO HAUIMIIKOBOI BOAU Yy
BeCHSHUI mepion Ta mix vac Bigmur [1]. Hocmigauku pobdotn [3] BigMmidaroTh, MO CTIHKICTh HACHITy Mae
BUpIlIaJibHEe 3HA4YeHHS NpU OyAiBHUITBI Jopir. OCHOBHHM 3aco00M 300py Ta BiIBEACHHS HAIUTUIIKOBOI
BOJIOTH € BIIAIITYBaHHS JOPOXKHIX APEHAKHUX CUCTeM. BOHM MOBHHHI MPOEKTYBATHCA 13 YMOB €(EeKTHBHOI
pOOOTH TPOTIATOM YCHOTO TEPMIiHY CIy)KOM HOpOoXHBOI KOHCTpYKIli [1]. B poboti [4], aBTOpamu Oyio
MPEICTABICHO TEXHOJOTiI0 OyAyBaHHS FOPH30HTAJIBHOTO JPEHAXXKy Ha 3POIIYBaHUX TEPUTOPISIX, HABEIACHO
pe3yNbTaTH TEOPETHYHUX JIOCIIKEHb 1010 BU3HAYEHHSI TIMOWHU IPEHAXKY, IIMPUHA APEHAKHOI TpaHIIed,
JiaMeTpa peHakHOi TPYOH, TOBIIMHY (iNBTPYBAILHOTO MaTepialy, BiICTaHi MK IpeHAKHUMH TPOPi3IMU
Ta IPEHAXHUM MoAayJieM. Y cTarTi [5] mpeacTaBieHO TEXHOJOTiI0 OyayBaHHsS Ta KOHTPOJb SKOCTI CHCTEM
BOJOBiABeAcHHA. HaBemeHo METOIN BIAIITYBAHHS Ta MOHTaXY JPEHAKHUX TpyO. Y poOOoTi [6] mpoBOAMIHCH
JOCIIKEHHsI TPYO 3 MOJIieTUIIEeHY, SIKi 30epiraroTh XapakTepUCTUKH 1010 HAJIHOTO iX 3’ €IHAHHS Ta TEPMiHY
CITy>XOH, yIapOCTIMKICTh, CTIHKICTh IO PiMHU Ta KOpO3ii, IO, BIANOBITHO, CIPHE IX 3aCTOCYBaHHIO Y
JIpeHaXHUX cHucTeMax. Ha OCHOBI 4YMCENBbHOTO JAWHAMIYHOTO MOJICNIOBAaHHS OTPHUMAaHi pPe3yJbTaTd, IO
XapakTepU3yIlOTh CTaH 3aBaHTaKEHHsS TpyOM Ta 3a0e3ledyroTh TEOPETHYHY OCHOBY Ul EKOHOMIYHO-
JIOIUTFHOTO BU3HAYEHHS {i JOBXWHH. byIyBaHHS CHCTEMH BOJOBI/IBEJICHHS IOB’S3aHE 3 IOBCIKICHHUM
KHUTTSIM MEUIKAHIIB, TOMY TaKi IPOEKTH BiJIrpaloTh OCHOBHY POJIb MO0 00’€KTIB KOMyHAaIBbHOI iHXeHepil.
VY po6orti [7] mpoaHani30BaHO TEXHOJOTIIO OYIyBaHHS CHUCTEM BOOBIIBEICHHS B MiCHKHX yMOBaX, aje He
pO3MIISIIAETHCS JMHAMIYHHM BIUIMB HA JPEHAKHI TPYOH came Ha eTalli iX BIalmTyBaHH.

Pazom 3 Tum, OyBaloTh BUMAOKM KOJHM Ha €Talli BIAIITYBaHHS MiJ AMHAMIYHOIO HABaHTArom Bix
KOJIICHUX TPaHCIOPTHUX 3acO0iB Ta JOPOKHBO-OYIiBETHHOI TEXHIKM 30KpeMa, KOHCTPYKIIi MIJIKOTO
3aKJaJlaHHs PyHHYIOThCS. Lle MOosCHIOEThCS THUM, IO IITBHICTh TPYHTY IiJl Yac BUKOHAHHS OYIiBEIBHHUX Ta
PEMOHTHUX poOIT IIIe He 0CiATae CBOIX PErJaMeHTOBaHMX 3HAa4YeHb. by/iBelbHA TEXHIKA, IO PYXa€ThCS HA
IPEHAXHUMHA TPyOaMu, CTBOPIOE JOAATKOBY JAWHAMIUHY HaBaHTAry, sika i MPU3BOAUTH N0 iX PyHHYBaHHS.
Tomy mocrae HarajgbHa motrpeba y BH3HA4YECHHI 3HAUY€Hb PYHHIBHOI IWHAMIYHOI HaBaHTard Bif JOPOKHBO-
OyIiBeNbHOT TeXHIKM Ha APEHaKHI KOHCTPYKII MIJIKOTO 3aKiagaHHs. ExcriepuMeHTanbsHe BUPOOYBAHHS €
HaHOUIBII TOYHUM Ta JOCTOBIPHUM IIAX0IOM B JOCIIHKCHHI KX SBUILL. [1J1 MPOBEJCHHS TAKMX BUITPOOYBaHb
HEOOXIIHO PO3POOUTH TEXHIYHI PIIIEHHS, 30KpeMa KOMIUIEKC JUIsl EKCIIEPUMEHTaIbHHUX JIOCIIKCHb
TUHAMIYHOI HaBaHTArd Bil JOPOKHBO-OYAIBEIHHOI TEXHIKH HA JPEHAXKHI KOHCTPYKIIIT MUTKOTO 3aKiIagaHHs.

Merta podoTH - po3poOJIeHHS Ta TapyBaHHS KOMIUIEKCY AJSl €KCIIEPHMEHTAJIbHUX OCIIIKEeHb
TUHAMIYHOI HABAaHTAru BiJ JOPOKHBO-OYIiBEIbHOT TEXHIKU HA €Talli BIAIITYBaHHA APEHAKHUX KOHCTPYKIIIN
MIJIKOTO 3aKJIaaHHs.
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JI71s NOCATHEHHS TTOCTABJICHOT METH B POOOTI BUPINITYBAIUCh HACTYITHI 3aBIAHHS:

— pPO3pOOJIEHHS Ta CTBOPEHHS BUMIPIOBAIBHOI BaHTAXHOI IUIATPOPMH  KOMIUICKCY IS
EKCIIEPUMEHTAJIbHUX JOCIIKeHb TUHAMIUYHOI HaBaHTAard BijJ JOPOXHBO-OYAIBEIbHOI TEXHIKM Ha JIPCHAXKHI
KOHCTPYKIIi1 MIJIKOTO 3aKJIa/IaHHs Ha eTari iX BIalTyBaHHS;

— BUOIp BHUMIPIOBAIBHO-PEECTPYIOUOTO0 KOMILIEKCY Ta MICIh BCTAHOBJICHHS WOTO JaBadiB Ha
BHMIpIOBaJIbHIN BaHTaXXHiH miatdopmi;

— TapyBaHHA BUMIPIOBAIBHOI BAHTAXHOI IUIATHOPMU KOMIUIEKCY [UIS EKCIIEPHUMEHTAIBHUX
JOCIIPKEHb AMHAMIYHOI HABAaHTArW BiJI TOPOKHBO-OYIIBENLHOI TEXHIKA HA JPEHAKHI KOHCTPYKIIT MIJIKOTO
3aKJIaJIaHHS Ha €Talll iX BIAIITYyBaHHS,

— MOHTaX B [pPEHAXHIA TpaHIIei BHUMIPIOBATbHOI BaHTAXKHOI TIATPOPMH KOMITIEKCY JUIA
EKCIIEPUMEHTAIILHUX JOCIIKeHb JUHAMIYHOI HABAaHTAard BiJ JOPOXKHBO-OYAiBEIbHOI TEXHIKM HA JIPCHAXHI
KOHCTPYKIIii MIJIKOTO 3aKJIaIaHHs Ha eTarli iX BIallTyBaHHS;

— BH3HAUYCHHS JMHAMIYHOI HABaHTAru BiJl JOPOXKHBO-OYIIBEIbHOT TEXHIKMA Ha JPEHAXKHI KOHCTPYKIIIT
3 6eTonHOO Ta [IBX npeHakHUME TpyOaMH MIJTKOTO 3aKJIaJJaHHs Ha eTalli iX BJIAIITyBaHHS;

— 30epekeHHAI Ta 00poOKa pe3yibTaTiB MPOBENECHUX EKCIEPHUMEHTATBHUX MOCIHIIKEHB, MI0JI0
BU3HAYCHHS JMHAMIYHOT HABAHTATU BiJ JOPOXKHBO-OYMIBEJIBHOI TEXHIKMA HA IPCHAXKHI KOHCTPYKIIT MUJIKOTO
3aKJIaJ]aHHs Ha eTalli iX BIAIITyBaHHS.

O0’ekT AoCaiNKeHHs — AMHAMIYHA HaBaHTara BiJl JOPOXHbO-OYMIBEIbHOI TEXHIKU Ha JIPEHAXKHI
KOHCTPYKIIii 3 6eToHHOIO Ta [IBX npeHaxHuMH TpyOaMu MIKOTO 3aKJIaJlaHHS HA €Talli iX BJIAIITYBaHHS.

OcHoBHA YacTHHA AOCTiTKeHHs. {711 TpPOBeNEeHHS €KCIIEPUMEHTAIbHHUX JTOCIIKEHb TUHAMIYHOT
HaBaHTaru BiJl TOPOXHBO-OYAIBENIbHOT TEXHIKM Ha €Talli BIAIITYBAaHHS APEHAXHHX KOHCTPYKIIH MIIKOTO
3aKJIaflaHHs, HeOOXiTHO PO3pOOMTH KOHCTPYKTHBHI PillIeHHS, 1100 BH3HAYEHHS AWHAMIYHOI HABAHTaru B
peaNbHUX JOPOKHBO-OYIiBETLHUX YMOBAX.

3amauaMy eKCIEPUMEHTALHUX JOCTIDKCHb Mepe0aueH0 BU3HAYCHHS TUHAMIYHOI HAaBaHTarud Bij
JIOPOXKHBO-OYIBEIbHOT TEXHIKM Ha JApPEHaXKHI KOHCTPYKIii 3 OetoHHOW (puc. 1, a) Ta [IBX (puc. 1, 0)
JpeHKHUMHU TpyOaMy MIJIKOTO 3aKJaJIaHHS Ha eTarli iX BnamTyBaHHA. JliaMmeTp OETOHHOI JpeHaKHOi TpyOu
ctaHoBUTh piBHUM 120 MMm; [IBX — 110 Mm.

Pucynok 1 — beronna (a) ta [IBX (6) npeHaxkHi TpyOH, 110 BUKOPHCTOBYIOTHCS B €KCIIEPUMEHTATIBHUX
JOCIIIKEHHAX
Figure 1 — Concrete (a) and PVC (b) drainage pipes used in experimental studies
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B excrnieprMeHTATbHUX AOCHIPKEHHIX TaKOXK IMepef0aueHO BHKOPHCTAHHS JOPOXKHBbO-OYIiBEIbHOT
TEXHIKH, 30KpeMa TaHJeMHUI BiOpauiiiHuii nopoxHiit katok Hamm HD 130 (puc. 2, a), fioro Bara 13,82 T,
mupuHa katka 2,14 M [8]; HaBanTaxkyBau Sinomach 955 (puc. 2, 0), ¥ioro Bara 16,5 T, mupuHa koBmia 2,946
M [9].

7 Pucynok 2 — 3éraﬁ1;HH171 BHmeIL TaH,uelx;IHoro BiOpawiHOro qopokHKOro karka Hamm HD 130 (a)
Ta HaBaHTaxxyBaya Sinomach 955 (0)
Figure 2 — General view of the Hamm HD 130 tandem vibratory road roller (a)

and the Sinomach 955 loader (b)

BignosigHo goBkuHa ApeHaKHUX TPYO (puc. 3.1) Ta BUMiprOBaIbHOT BAHTAXHOT IUIATHOPMHU Mae OyTh
He MeHme 3 M (HaiiOinpima rabapuTHa MKpHHA POOOYMX OPTaHiB JOPOKHBO-OYAIBENbHOI TEXHIKH, IO
Oe3mocepeTHE0 KOHTAKTYE 3 TPYHTOM + IMOXHOKa orieparopa). 30BHIIIHIN giaMeTp 6eTOHHOT ApeHaKHOT TPyOH
cranoButh 120 MM, [IBX — 110 MM, TOX mmprHa BaHTaXHOT IutatdpopMu Mae Oyt He MeHIe 120 MM.

R r Mnowa
Homep h b s t - nonepes- |  Maca
wsenepa He Ginswe HOrO 1™,
cepii Y nepepiay Kr
MM F, cM?
85y 50 32 44 7.0 6,0 25 6,16 4,84
1 [1)] 100 46 4,5 7.6 7,0 3,0 10,90 8,59
i
v » 12y 120 52 48 7.8 7.5 3.0 13,30 10,40

(o)

Pucynok 3 — IIpodine monepednoro nepepizy i o3HAYCHHS TCOMETPUIHUX ITApaMETPIB IIBENIEPIiB 3 YXHIOM
rpaneli monuik (a) Ta ix 3HaueHHs (0) BiAMoBiaHO 10 copramenTy mBenepiB JJCTY 3436-96 [10]
Figure 3 — Cross-sectional profile and designation of geometric parameters of channels with slope of shelf
faces (a) and their values (b) according to the range of channels DSTU 3436-96 [10]

JpenaxHa TpyOa JIeKUTH Ha MIIMaHii MOy, a Mo 00KaM Ta 3BEpXy OTOUYECHA OCHOBOIO i3 IIIeOCHEBO
nimanoi cymimi (IUIIC 7). I'mubuna BnamTyBaHHS APEHAXHOI TPyOH MUIKOTO 3aKiIaJaHHs 3HAXOAMTHCS Ha
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piBHi 0,5 M. BianoBinHO, KOHCTPYKIisi BUMIPIOBaIbHOI IIaTGOPMH KOMILIEKCY Ma€ OyTH BCTAHOBJICHA IIiJ
JIPEHAXKHOIO TPYOOIO 1 3ajmummatucs B poOOYOMY CTaHI B 3a3HAYCHHX yMoOBax. ToX, B SKOCTI KPHIIKH
BHUMIpIOBaJIbHOT BaHTaHOI miaropmMu oOpaHO MIBeiep CTajieBUd rapsiuekataHuili 12Y noBxkuHOIO 3 M,
Bucota h 120 MM (puc. 3), moma nonepeynoro nepepisy 13,30 cm2 [10]

B sKOCTI OCHOBM BHMipIOBAJIBHOI BaHTaXHOI IIaT(GOPME O0OpaHO IIMBENIEp CTAJIEBUN TapsdeKaTaHWHA
10V noexwunoro 3 M, Bucota h 100 MM, mioma nonepedsnoro nepepizy 10,90 cm? (puc. 3) [10]. Kpim Toro, s
3a0e3MeyYeHHs] CTIMKOCTI KOPIyCy BHMIpIOBaJbHOI BAaHTaXHOI IIaTGOPMH Bif IMPOBEPTaHHS BiJHOCHO
MOB3/IOBKHBOI OCi JI0 TI OCHOBH 1o OOKaM MpHUBapeHo monepeyHi onopu (puc. 4) 31 mBenepy 5Y JOBKHHOIO
1 M, BucoTa h 50 MM, rToma monepeyHoro nepepisy 6,16 cm? (puc. 3) [10].

Eeres.

Pucynox 4 — Kpuiika Ta 0cHOBa BUMIPIOBaIBHOT BaHTaXHOT 1atGopMu
Figure 4 — Cover and base of the measuring load platform

Jns xouTponmo Ta (ikcamii JaHMX, [IOJ0 BEPTHKAJIBHOTO HABAaHTA)KCHHS, B SIKOCTI JaBadyiB
BHMIpIOBaJIbHOT BaHTaXHOT Iu1aTdopmu oOpaHo BiciM TeH3onaBauiB LOCOSC LP7110-2t C3, 3 HOMiHanbHUM
HaBaaTaxeHHsM 2000 xr (puc. 5) [11].

OcHoBHoIO niepeBaroto TerzonaBadiB LOCOSC LP7110-2t C3 e rabaputhi mapamerpu (puc. 5), mo
JO3BOJISIIOTH PO3MICTHTH iX onapHo y mBesiepi ¥ 10 ocHOBH BUMipIOBaJIbHOI BAHTa)KHOI matdopmiu (puc. 6).
TakuM YMHOM, KpHWIIKAa BAaHTAKHOI IIaTGOPMH MOXKE OMHMPATHCS Ha BHMIpPIOBAJIBHI OMOPHI TOBEPXHI
TeH304aBaviB. BumipioBanbHi ONOPHI MOBEPXHI TEH30/1aBauiB MAaOTh MOXKJIMBICTh PETYJIIOBaHHS 110 BUCOTI,
1o 3abe3nedye piBHOMIPHUAN PO3TOIiT HABAaHTAXKESHHS T10 J1aBadyaM BaHTa)KHOI I1aT()opMHu.

Jnst yHUKHEHHS POBEPTAaHHS KPUIIKH BaHTaKHOI I1aT(OPMH BiIHOCHO CBO€1 MOB3AOBXKHBOI OCi Ha
KIHIX MOJHMUb mmBedepa Y12 mependadyeHi TPUKYTHI HampaBisitodi (puc. 7), sKi IpU BEPTUKAIBHOMY
HaBaHTa)XEHHI KOB3aIOTh 10 MONHUIAM IuBenepa Y 10 ocHoBH BaHTaxHOT m1atdhopmu. TpUKYTHI HanpaBIisiodi
(puc. 7) Tako>X BUKOPHCTOBYIOThCS IIPU TapyBaHHI AaBaviB (PUC. 5) BaHTaXHOT MIaTHOPMH.

Jlns MoHTaXXy momapHo po3mimennx TerzonaBadiB LOCOSC LP7110-2t C3 y menepi Y10 ocHoBH
BHUMIpIOBaJIbHOI BAaHTAXXHOI INIATQOPMHU, BUKOHAHI BIATOBIIHI 0TBOpPH. 3Baxkarouu, 1o Ten3zonasada LOCOSC
LP7110-2t C3 € TeH30/1aBa4aMK KOHCOJILHOTO THITY, MiJK TEH30/1aBadeM Ta OCHOBOIO Ma€ OYTH BCTaHOBJICHA
crelianbHa TUCTaHIIHA MJIACTUHA, SIKa We y KOMIUIEKTI 3 TeH3oqaBayeM. dparMeHT 3 BUPUBOM BUTIISIIY
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30ipHoro 3D kpecieHHs 3 3MoHTOBaHOro TeHzomaBaya LOCOSC LP7110-2t C3 y mBenepi Y10 ocHoBH
BHUMIPIOBAJIBHOT BaHTa)KHOT MIAT(GOPMHU 3 KPHUIIKOK BAHTAXKHOI IJIATQOPMH HABEICHO HAa PUCYHKY 8, a; 3
nonapHo po3mimennmu TerzogasadaMu LOCOSC LP7110-2t C3 — na pucysky 8, 6. @oTorpadist naBadis 3
BUBEICHUMH APOTaMHU Ta 3a3€MJICHHSIM HaBEIEHO Ha PUCYHKY 9.

HomiHanbHe HaBaHTaXeHHA

2000kr

HomiHanbHa 4yyTnuBicTL 3,0 mB/IB

Knac TouHocTi C3 (OIML R60 C1-C5)
BanaHc HOXa 0,02%

Onip Ha Bxogi 400 Om

Onip Ha Buxogi 352 Om

Onip isonayii 5000 MOm

Jliana3oH TepmoKomneHcauii

Big -10 °C go +40 °C

PoGoua Temneparypa

Big -30 °C po +70 °C

FpaHn4HO AONYCTUME HaBaHTaXKEHHSA

150% Bif HOMiHaNbHOI

3-12V Max 15V
(P 67)

ENeKTpoXuBneHHs

Knac 3axucty TeH3ogaTuvka Bif Bogu Ta nuny

Pucynok 5 — 'eomeTpruHi TapaMeTpy Ta OCHOBHI TEXHIYHI XapaKTEPUCTUKU TCH30/]aBava
LOCOSC LP7110-2t C3 [11]
Figure 5 — Geometric parameters and main technical characteristics of the
LOCOSC LP7110-2t C3 strain gauge [11]

Pucynox 6 — llonapue posmimieHss renzonaadis LOCOSC LP7110-2t C3 B mBenepi Y10
OCHOBH BUMIPIOBaJILHOI BAHTXKHOI TIATGOPMHU
Figure 6 — Pairwise placement of LOCOSC LP7110-2t C3 strain gauges in the channel U10
of the base of the measuring cargo platform
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Pucynox 7 — TpUKyTHI HampaBIIsiOvi Ha KIHISX miBesiepa Y 12 KpUIIKKH BaHTaXHOT 11aThOopMH
Figure 7 — Triangular guides at the ends of the U12 channel of the cargo platform cover

Pucynox 8 — ®parMeHT 3 BUPHBOM BHTIISIAY 30ipHOTO 3D KpecieHHs 3 3MOHTOBAaHOTO TEH30/1aBava
LOCOSC LP7110-2t C3 y mBenepi Y10 ocHOBH BUMIpIOBANBbHOI BaHTaXHOT MIaTHOPMH 3 KPHILIKOO
BaHTaXXHOI Tu1atdopmu (a); 3 monapHo po3Mimennmu TerzonaBadamu LOCOSC LP7110-2t C3 (6)
Figure 8 — Fragment with a cut-out view of the prefabricated 3D drawing of the mounted LOCOSC LP7110-
2t C3 strain gauge in the channel U10 of the measuring cargo platform base with the cargo platform cover
(a); with LOCOSC LP7110-2t C3 strain gauges placed in pairs (b)
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Pucynok 9 — ®otorpadis momapHO po3MIIIeHUX TaBadiB 3 BUBEACHUMH JAPOTAMHU Ta 3a3eMIICHHIM
Figure 9 — Photograph of sensors placed in pairs with wires and grounding exposed

3aranbHe HOMiHAJbHE HABAHTA)KEHHS, 110 MOKE CIIPUAMATHUCS TeH30JaBayaMH BUMIpIOBaIbHOL
BaHTaxHOT mardopmu cknanae 16000 xr. J{1st TOYHOT Ta cripaBHOT pOOOTH BUMipIOBaJIbHOT BAHTAKHOT

c. 10).
Fl> \¢

miatdopmu HeoOxinHe ii TapyBaHHs (pu

=

Pucynox 10 —Ilponec HaBaHTa)KEHHS TEH301aBaviB TAPOBAHUM 3YCHILIAM:

a — poboyYa MOBEPXHS KPHUILKU BAHTAKHOT MIATHOPMHU 3 OMOPOIO TIeUa BaXKENs; O — MOCag0vHe MiCIle i
BUMIPIOBaJIbHY OIIOPHY MOBEPXHIO TEH30/aBaya; B — po00ya IOBEPXHS KPHUIIKH BAHTKHOI TIIATPOPMH 3
TapoBaHUM 0anacTom
Figure 10 — General view of the process of loading strain gauges with a tare force:

a — working surface of the cargo platform cover with a lever arm support; b — seat for the measuring support
surface of the strain gauge; ¢ — working surface of the cargo platform cover with tare ballast
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s BU3HAYEHHS 3HAYCHHS TapOBAaHOTO 3YCHIUIS, IO CHPUHMAEThCA Ha KiHII KPUIIKA BaHTAKHOI
m1aThOPMH, BUKOPUCTOBYIOTHCS KOHTpoIIbHI Barn TECHNO WAGY 3 MmakcuManbHUM HaBaHTaKeHHM 30 KT
Ta TOYHIcTIO BUMiptoBanHs 10 0,5 r [12] (puc. 11, a). [Ticiis BU3HAYEHHST MACH KOKHOTO TAPOBAHOT'O BAHTAXKY
BiIOYBa€ThCS MOTr0 TIOCTYNOBE PO3MIIIEHHS Ha KIHII BaXkens (KPUIIKU BaHTaXHOi Miardopmu). 3
ypaxyBaHHSAM IIepeAaTOIHOTO CITIBBITHOIIEHHS BaXXKiTbHOTO MexaHi3My (puc. 10), TapoBaHe 3ycHiUIs Ha
BUMIpIOBaJbHI ONOPHI MOBEPXHi TEH30JaBayiB CTAHOBIATH: Oe3 BaHTaxy — 149 Kr; mpu TapoBaHOMY
HaBaHTA)XEHHI BiA mepuioro BaHTaxy — 317 Kr; Ipu TapoBaHOMY HAaBAaHTAXEHHI Bifl MEPIIOrO Ta APYroro
BaHTaxy — 485 Kr; Ipu TapoBaHOMY HaBaHTAXKEHHI BiJI IEPIIOTo, APYroro Ta TPEThOr0 BaHTaxXy — 653 Kr.
OtpuMaHi 3HaueHHsI HaBaHTaxeHb BiJ TeH3onaBadie LOCOSC LP7110-2t C3 mepenatoThCs Ha KOMILICKC
BHUMIPIOBAIBHO-PEECTPYIOUNI OaraTokaHadbHUN yHiBepcanbHHA (puc. 11, 0), SKWid TO3BOJIAE: 3UATYBATH
CUTHAIM 3 TEH30AaTYHKiB; Bi3yaJlbHO KOHTPOJIIOBATH PiBHI CHTHAJIiB HA MOHITOpPI KOMIT'IOTepa; 3alMCyBaTH
oTpuMaHy iH(QOpMaIlito Ha KapTKy MmaM'sTi TUIy microSD; 3uuTyBaTH Ha KOMI'IOTEp 3amnucany iHpopMaIlliro
JUIL TIOJanbInoro aHanmizy. Ha OCHOBI oTpuMaHHMX IaHHMX BiIOYBa€ThCs TapyBaHHA KOXKHOTO 3 JaBadiB
LOCOSC LP7110-2t C3 BanTa)kHOi IIIaTPOPMH.

Pucynox 11 — BuzHaueHHs MacH TapOBaHOTO BaHTaxy Ha KOHTposbHUX Barar TECHNO WAGY (a);
3arajJbHUHN BUTIIAI OaraToKaHaIbHOTO BUMIiPIOBATLHO-PEECTPYIOUOTO KOMILIEKCY (0)
Figure 11 — Determination of the mass of a tare load on TECHNO WAGY checkweighers (a); general view
of the multi-channel measuring and recording complex (b)

[Micnst TapyBaHHA KOKHOTO JlaBadya OKPEeMO HEOOXIJHO HaAIITyBaTH ITOJIOKECHHS BUMIPIOBAIBHUX
IUIONIAIOK KOXKHOTO JiaBaya Mo BiJHOIICHHIO 0 KPHIIKUA BaHTaXHOI mardopmu. [l mboro BigOyBaeThes
peryIIoBaHHs KOKHOI BaHTa)KHOI TUIOIIAAKH JaBada 10 BepTUKaii. Jlaymi mpy 3aKpHTii KPHIII BaHTaXKHOI
wiatpopMu Ha Hel HeoOXiTHO CTBOPHTH HABAaHTAXKEHHSI 3 BIOMHM 3HAYCHHSM, HAIIPHUKIAJ, BiJ KOJic OCi
aBToMOOiNs. Bci maBawi MaroTh JaBaTé MPUOTW3HO PiBHI 3HAYEHHS, a iX CyMma BIiQNOBiNATH 3HAYEHHIO
HaBaHTKEHHS Ha Kojeca aBTOMOOUIS. Y pa3i MeHmuX a0o OUIbIIMX 3HAYeHb Ha TEH30JaBadi, HOTO
MTOJIO’KEHHS 110 BEPTUKAJI HEOOXiHO MiHATH a00 OIYCTUTH BiAIMOBIIHO.
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BinnoBigHo 10 mporpaMu e€KCIEpUMEHTY ApeHaXkHa TpyOa Mae OyTH po3MillleHa Hall BaHTaXKHOIO
mwiatdopmoro Ha piBHi 0,5 M (puc. 12,a). st 3axucTy Kabeao JaHUX BiJ pyWHYBaHHS IijJ HABAHTAXKCHHSM,
BUKOPHUCTAHO 3aXUCHUH TYHEIb 3 LIETJIH Ta CTalleBoi miacTuHH (puc. 12, 6). 17s Bi3yaabHOTO KOHTPOIIO CTaHy
IpeHakKHOI TpyOuW B OCHOBI i3 miebeHeBo mimanoi cymimr (II{IIC 7), BukoHano omamnyOky (puc. 12, B) Ta
BCTaHOBJICHO NIBUJKICHY Bifieokamepy (puc. 13, a). B mpotieci ekcriepuMeHTaIbHUX JOCHTIIKCHb, BIJOYBaBCS
KOHTPOJIb CTaHy Ta IMMOWHU BCTaHOBJIEHHS (puc. 13, 6) npenaxxHoi TpyOwu.

Pucynok 12 — 3axucT BaHTaXHOI INIATQOPMHU Bl HOTPAIUIHHS CTOPOHHIX MPEIMETIB B i1 KOHCTPYKLIO (a);
3axuCT Kabento nepenadi nanux (0); omamyoka ajis Bi3yaJbHOTO KOHTPOIIO CTaHY APEHAXKHOI TpyOH (B)
Figure 12 — Protection of the cargo platform from foreign objects entering its structure (a); protection of the
data transmission cable (b); formwork for visual inspection of the condition of the drainage pipe (c)
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Pucynok 13 — BcraHoBiieHa MIBUIKICHA BiieokaMepa I Bieo ¢ikcarlii Ta KOHTPOIIO CTaHy APEHAXHOL
TpyOu (a), a TAKOK MPOILIEC KOHTPOIIIO IITMOMHN BCTAHOBJICHHS JIpeHakHOT TpyOu (0)
Figure 13 — A high-speed video camera has been installed for video recording and monitoring the condition
of the drainage pipe (a), as well as the process of monitoring the depth of installation of the drainage pipe (b)

BucnoBku. Po3pobieHo Ta CTBOPEHO BHMIpIOBaJbHY BaHTaXHY IMJar@opMy KOMIUIEKCY IS
eKCIIEpUMEHTAIBHIX JOCIIHKCHh TUHAMIYHOI HaBaHTArd BiJl TOPOXKHLO-OYMIBEIBHOI TEXHIKH Ha IPEHAKHI
KOHCTPYKIIil MIJTKOTO 3aKJIaJlaHHS Ha eTami iX BiamTyBaHHs. JlJis KOHTpomto Ta Qikcarlii JaHHX, MO0
BEPTHKAIFHOTO HaBaHTa)XGHHS, B SKOCTI JaBadiB BUMIPIOBAIFHOI BaHTaXXHOI MIaTPOpMH 0OpaHO BiCIiM
tensomasauis LOCOSC LP7110-2t C3, 3 mominanbauM HaBaHTaxkeHHsMm 2000 kxr. 3aragbHe HOMIHAILHE
HaBaHTA)XEHHS, 110 MOXKE CIpPUIMAaTHCA TEH30[aBayaMy BUMIpPIOBANBbHOI BaHTAXKHOI IIATPOPMHU CKIIAHae
16000 kr. 1y11 TO9HOI Ta cIipaBHOT POOOTH BUMIPIOBAILHOI BAHTAXKHOI IIATGOPMH MPOBEACHO ii TApyBaHHS.
Jiist BU3HAYEHHsI 3HAUSHHS TAPOBAHOTO 3yCHILIIS, 110 CIIPHHMAETHCS Ha KiHI[I KPHITKH BAaHTaXHOT TUIATPOPMH,
BHKOPHUCTOBYIOThCS KOHTPOJbHI Barn TECHNO WAGY 3 MmakcumanbHUM HaBaHTaKeHHSIM 30 KT Ta TOYHICTIO
BuMiproBanHs 10 0,5 T. 3 ypaxyBaHHIM IIePEAATOIHOTO CITiBBIIHOIICHHS BaXXUTLHOTO MEXaHI3My, TapOBaHE
3yCWJUII Ha BHMIpIOBaJIbHI OMOPHI MOBEPXHI TEH30/1aBadiB CTAHOBJATH: Oe3 BaHTaxy — 149 xr; mpu
TapOBaHOMY HaBaHTAXCHHI BiJ[ IIEPIIOTO BaHTaXy — 317 KT; IpH TapOBAaHOMY HaBaHTa)KEHHI BiJl IEPIIIOTO Ta
JpYyroro BaHTaxy — 485 Kr; Mpu TapoBaHOMY HaBaHTa)XEHHI BiJ| MEPIIOTO, IPYTOTO Ta TPETHOTO BAHTAXKY —
653 xr. OTpumaHi 3Ha4YeHHA HaBaHTaxeHb Bif TeHzomaBauie LOCOSC LP7110-2t C3 mepenmaroThCcsi Ha
KOMITJIEKC BHUMIipIOBAIBHO-PEECTPYIOUHNIA OaraTokaHadbHUN yHiBepcanmpHHH (puc. 11, 0), axuii m0o3BOJISIE:
3YUTYBaTH CUTHAJIM 3 TEH30JAaTUMKiB; Bi3yallbHO KOHTPOJIOBATH PiBHI CUTHANIB Ha MOHITOpI KOMIT'IOTEpa;
3alMCyBaTH OTpUMaHy iH(opMalio Ha KapTKy mam'sTi Ty microSD; 34uTyBaTH Ha KOMI'IOTEP 3allUCaHy
iH(pOpMAIIiI0 JJIs MOoAaNbIIOro ananizy. Ha OCHOBI OTpMMaHMX NaHWX BiOYBAE€THCS TapyBaHHS KOXKHOTO 3
nasayiB LOCOSC LP7110-2t C3 Bantaxuoi mnatdopmu. Ilicns TapyBaHHS KOKHOTO AaBada OKPEMO
nepeadaueHe HaJAIITYBaTH IOJIOKEHHS BUMIPIOBAJBHUX IUIOIIAA0K KOXKHOI'O JaBada 10 BIAHOLICHHIO N0
KPHILIKK BaHTaXHOI rumatdopmu. [anmi npu 3aKpUTid KpUIILi BaHTa)KHOI IIaT(GOPMH Ha HEI CTBOPIOETHCS
HAaBaHTKEHHS 3 BiIOMUM 3HAuU€HHSM, HAIMPHUKIAZ, BiJl KOJIC oci aBTOMOOiNsA. Bci maBawi MaioTh aaBatu
MpUOJIM3HO PiBHI 3HAYEHHS, a IX CyMa BIANOBiIaTH 3HAYSHHIO HABaHTa)KEHHS Ha Koyeca aBToMoO1s. Takuit
MiAXiA Ja€ MOXKIIMBICTH IMEPEBIPUTHU SIKICTh TapyBaHHS Ta TOUHICTh BUMIPIOBaJIbHOI BaHTaXKHOI IIaT(opMu
KOMITIEKCY ISl €KCTIEPUMEHTATBHIX TOCIIDKEHb THHAMIYHOI HaBaHTATMl BiJl JOPOKHBO-0YIiBEITEHOT TEXHIKA
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Ha JIPeHAXHI KOHCTPYKIIii MIJIKOTO 3aKJIaflaHHA Ha €Talli iX BiIamTyBaHHSA. [[i1st 3axucty xabemo JaHuX Bil
pYHHYBaHHSI ITiJl HABaHTA)KEHHSIM, 3alIPOTIOHOBAHO BUKOPUCTOBYBATH 3aXHUCHHI TyHENb 3 IETJIM Ta CTalIeBOl
miacTuHU. [y Bi3yaJ bHOTO KOHTPOJIO CTaHy IpeHakHoi TpyOM B OCHOBI 13 meOeHeBO MmimaHoi cymimri
(IOIIC 7), BuKOHAHO OMATyOKy Ta BCTAaHOBIICHO IMIBHAKICHY BimeokaMepy. B mpolieci eKCiepuMeHTaTbHUX
JOCTIIKEHb, 3a0€3M1eYeH0 KOHTPOJIb CTaHy Ta ITMOMHHI BCTAHOBIIEHHS IPEHAXKHOI TPYOH.
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Abstract. Ensuring a favorable water-thermal regime and removing excess moisture from the base
layers of the road surface becomes an important task when designing stable and durable road structures. In the
context of building a road structure, shallow-laid drainages act as a necessary element to increase its bearing
capacity. However, there are cases when at the stage of arrangement under dynamic loads from wheeled
vehicles and road construction equipment in particular, shallow-laid structures collapse. This is explained by
the fact that the soil density during construction and repair work has not yet reached its regulated values.
Construction equipment moving over drainage pipes creates additional dynamic loads, which leads to their
destruction. The article proposes a constructive solution for determining the values of destructive dynamic
loads from road construction equipment on shallow-laid drainage structures. The features of the design,
calibration and arrangement of the measuring platform of the complex for experimental studies of dynamic
loads from road construction equipment on shallow drainage structures are presented, as well as the features
of preserving the obtained results of experimental studies.

Keywords: shallow drainage structure, crushed stone-sand mixture, dynamic loading, road
construction equipment, experimental research.
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AHoTallis. AKTyaqbHUM THTAHHAM € PO3POOKa TEOPETHKO-METOJAMYHOTO ITiIXOMy OO OITIHKH
(dhopMyBaHHS Ta peaiizallil reornpoCTOPOBOI0 MOHITOPUHTY BUKOPUCTAHHS 3€MEJIb JKUTIIOBOI i TpOMaJiChKOT
3a0yZ0BU Ha PErioHaJbHOMY PiBHi.

V pe3ynbTaTi JOCTiIHKEHHS 3allpOIIOHOBAHI HAMPSMU PO3POOKH TEOPETHKO-METOINIHOTO ITiIXOIY:
¢dopmyBanas iHQopMmamii 1OJO0 TMPOCTOPOBOrO, (YHKIIOHAIBHOTO, MICTOOYAIBHOTO, €KOJOTIYHOTO
3a0e3MeYeHHs re0NPOCTOPOBOTO MOHITOPHHTY BUKOPUCTAaHHS 3eMeJb )KUTJIOBOI Ta rPpOMaJIChbKoi 3a0y10BH Ha
perioHalbHOMY piBHI; BHOKPEMJICHHS IPOCTOPOBHX, (YHKI[IOHATBHUX, MiCTOOYMIBHUX, EKOJOTIYHUX
YUHHHKIB T€ONPOCTOPOBOTO MOHITOPHHIY BHKOPHCTAHHS 3€MeJb JKUTIOBOI Ta TPOMAJACHKOi 3a0yI0BH Ha
perioHanbHOMY piBHI; PO3pPOOJICHHS CHCTEMHM IOKa3HUKIB OLIHKW; OI[iHKAa JIOKANbHUX HPOCTOPOBHUX,
(hyHKIIIOHATBHHUX, MICTOOYAIBHHUX, €KOJOTIYHUX YHHHUKIB T'€OMPOCTOPOBOTO MOHITOPHHTY BHUKOPHCTaHHS
3eMeNb JKHUTIOBOI Ta TPOMaJChKOi 3a0y0BH Ha PETiOHATLHOMY pPiBHI; po3poOKa y3araabHIOIY0i MOIEII
OLIIHKW; OIIHKAa Y3arajbHIOIOYMX IPOCTOPOBOTO, (YHKIIOHAIEHOTO, MICTOOYAIBHOTO, €KOJIOTIYHOTO
MOKa3HHUKIB piBHS (popMyBaHHS U 3aCTOCYBaHHS T'€OIPOCTOPOBOTO MOHITOPHHTY BHKOPHCTaHHS 3€Melb
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JKUTIIOBOI Ta TPOMAJCHKOi 3a0yJOBH PETiOHIB;, PO3pOOKa CHUCTEMHOI MOJEINi OIIHKH, OIlIHKa BaroBHX
KOe(ili€HTIB B3a€MHOTO BIUIMBY Y3arajbHIOIOYHX MPOCTOPOBOTO, (PYHKIIOHAIBHOTO, MicTOOYIBHOTO,
€KOJIOT1YHOTO TTOKAa3HUKIB PiBHS ()OPMYBaHHS I 3aCTOCYBaHHS T€OMPOCTOPOBOIO MOHITOPHHTY BUKOPUCTAHHS
3eMeNlb JKUTIOBOT Ta TPOMAJChKOi 3a0yMOBH PEriOHIB;, BHU3HAUCHHS CHUCTEMHHX IMOKA3HHKIB;, PO3poOKa
IHTerpadbHOI MOJEN OIlIHKM pPiBHA (QOpMyBaHHS W 3aCTOCYBaHHS TE€OMPOCTOPOBOTO MOHITOPHHTY
BUKOPUCTaHHS 3eMeJb JKUTIOBOI Ta I'pOMaJChKOI 3a0yJOBH PETiOHIB; OI[IHKA IHTETPaJbHOTO IOKA3HUKA,
XapakTepUCTUKA Pe3ybTaTiB OLIHKK piBHSA (GOpMyBaHHS M 3aCTOCYBaHHS F€ONPOCTOPOBOTO MOHITOPHHTY
BHKOPHCTAHHS 3eMeITb XKHUTJIOBOI Ta TPOMAJICEKO1 3a0yI0BY PETiOHIB.

PesynpraTti OLiHKM (GOPMYIOTH KiNIBKICHY OCHOBY JJISI XapaKTEPUCTUKU 3MIH y CUCTEMi 3eMEITbHHX
BiJHOCHH >KUTJIOBOI Ta rpoMaJIChbKoi 3a0y10BH Ha perioHansHOMY piBHI. Kpim Toro, popmyroTscs 3axoau s
MiZBUIICHHS €()EKTUBHOCTI 3EMJICKOPUCTYBAHHS JKUTIOBOI Ta IpPOMAJCHhKOI 3a0yMOBU i3 3aCTOCYBaHHSIM
TEXHOJIOTIi T€ONMPOCTOPOBOTO MOHITOPHHTY.

3amponoHOBaHUH TEOPETUKO-METOAWYHUN MiOXig OO0 OLiHKH (OopMyBaHHS Ta peaizamii
TeOMpPOCTOPOBOTO MOHITOPUHTY BUKOPHCTAHHS 3eMEJb KUTIO0BOT i poMaichKoi 3a0yTOBH Ha PETiOHATEHOMY
piBHI 0OasyeThcs Ha iH(QOpPMAIiHHO-aHANITUIHOMY 3a0€3leUeHHi, CYKYITHOCTI METOHIB 1 MOJIeNeH,
PpOo3po0IeHiit cucTeMi POCTOPOBUX, (DYHKI[IOHATIBHHUX, MICTOOYAIBHUX MOKAa3HHKIB, 110 HAJIA€ MOXIIHUBOCTI
chopMyBaTH KiNbKiCHY OCHOBY Uil MOZEJIOBaHHS i MpPOTHO3YBaHHSA NpoLeciB y cdepi KUTIOBOI i
TPOMAJCHKOI 3a0yI0BH PETi10HIB, MPUIHATTS OOTPYHTOBAHUX PIllIeHh Ha PETiOHATLHOMY PiBHI.

Kawu4oBi cioBa: reonpocTopoBuii MOHITOPHUHT, BHKOPUCTAHHS 3€Mellb, )KUTIOBA i TpoMajchKa
3a0y10Ba, OIlIHKA 3E€MEllb, TEOPETUKO-METOINYHHX ITiJIXiJI, periOHH.

Bemyn. ©opMyBaHHS Cy4acHUX HAIPSIMIB PO3BUTKY 3€MENBHUX BiIHOCHH MOTpeOye 3acTOCYBaHHS
CY4acHOI'0 iHCTpYMEHTapiro reoiHpopMaliiHUX CHCTEM JUIA 3JAiHCHEeHHs iX ymnpasninHs. [lopsa 3 nuM, Ha
HEJOCTaTHBOMY pPiBHI BHKOPHCTOBYIOTHCS MaTeMaTH4HI METOIW 1 MOJENi, METOIM MPOTHO3YBaHHS IS
3eMIIeKOpUCTyBaHHA. KpiM TOro, MOTIHOMIOIOTECS MPOOJIEeMHI MUTAHHS BiHOCHO 3€MJICKOPHUCTYBAHHS Y
cdepi KUTIOBOT i TPOMaICHKOT 3a0YJ0BU Ha PErioHaIbHOMY PiBHI.

®dopMyBaHHSI 3eMENbHUX BIIHOCHH Yy cdepi KUTIOBOI W TrpoMaichKoi 3a0yJoBU po3poOieHO Ta
3aCTOCOBYETHCS BIAMOBIAHE HOPMATHUBHO-TIpaBOBe 3a0e3nedeHHs. [IpoTe, Ha HemocTaTHROMY piBHI
chopMOBaHO 3aKOHOAaBYE 3a0e3MeUeHHs 10 TeONPOCTOPOBOTO MOHITOPHHTY 3€MJICKOPUCTYBAHHS KUTIOBOT
i rpoMaichKoi 3a0y0BHU PETiOHIB.

TakuM YMHOM, aKTyadbHUM HHTAaHHSAM € PO3po0Ka TEOPETUKO-METOMUYHOTO MiAXOMy A0 OIIHKH
(dhopmyBaHHS Ta pearizallii TeormpOCTOPOBOTO MOHITOPHHTY BUKOPHUCTAHHS 3e€MeNb KUTIOBOI i TPOMaACHKOT
3a0yZI0BU Ha PErioHaJIbHOMY PiBHi.

O2ns0 icHyrouux meopemudHux po3pofok. Jlns OIHKU PIBHA BUKOPHUCTaHHS 3EMElb
3aCTOCOBYIOTHCS Pi3HI MeToam i Moxeini. 3okpeMma, L[iHHICHI XapaKTepHUCTHUKH IS BU3HAYEHHS 3€MEIb,
BPaxOBYIOUHM MPUPOIHY Ta EKOHOMIYHY POAIOUICTh, XapaKTepU3yroTh [ 1, 2].

ExoHoMivHa OIliHKa 3eMelb BKIIIOYAE: BAPTICTh BUTPAT, IOXiJ, YUCTUH MPUOYTOK [3].

JIns oUiHKK 3eMeNb BU3HAYAIOTHCA 1X (YHKIIOHANBHI Xapaktepuctuku [4]. [lpu 3xilficHeHH] OIIHKH
3eMeIIb 3aCTOCOBYETHCS 1HACKCHUH Miaxin. 30KpeMa, iHAEKC CTaHy 3eMENbHHX BiTHOCHH, KA BPaxOBYIO
(YHKLIOHANBHI HamNpsIMH BHKOPUCTAHHS 3€Melb, PIBEHb B3a€MOJii CTEHKXonaepiB y cdepi 3eMenbHUX
BiJTHOCHH, piBeHb €(peKTUBHOCTI 3eMJIIEKOPUCTYBAHHS Ta OXOILIIOE:

- «peecTpario/popMaibHe BU3HAHHS IIPAB BIIACHOCTI Ha 3€MEJIbHI TUISHKHY;

- TpaH3aKIil 010 3MiHM MIPaB BIACHOCTI Ta BUKOPUCTAHHS (PO, OPEH[A, YCIaaKyBaHHS,
00MiH, TOIII0);

- OIIOIaTKYBaHHS 3eMENIbHUX JUISHOK;

— pPO3B’sI3aHHS CYNEPEUOK MO0 3EMENIbHUX AUISHOK Ta mpaB Ha Hux» [5]. [Ipu mpomy
BH3HAYAETHCS €PEKTUBHICTh BUKOPUCTAHHS 3eMenb [6].

J1J1s OLiHKY BUKOPHUCTaHHS 3€MeNb 3aCTOCOBYIOThCS IHIUKATOPHI METOIH, SIKi BKIIFOYAIOTh:

- IHANKATOPH HAaBAaHTAKEHHS;

— IHANKATOPH CTaHy;
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— IHAWKaTOpH pearyBaHHs [7].

[HTerpansHuil METOA A0 OLIHKH TEPUTOPiaIbHOTO PO3BUTKY BUKOPUCTAHHS 3€MEINb, SIKUH BKIIOYAE
HACTYITHI €TaIu;

1. ®opMyBaHHS KOMIUIEKCY IPOCTOPOBUX, MICTOOYAIBHUX, IHBECTHLIHHIX Ta EKOJIOTTYHUX (PaKTOpiB,
IO BIUIMBAIOTHh HA TEPUTOPIANbHUN PO3BUTOK BUKOPHCTAHHS 3€MENb PETIOHY HA OCHOBI ICHYIOUMX HayKOBO-
METOANYHUX PO3p000K Ta HOPMATHBHO-TIPABOBOTO 3a0€31ICUCHHS.

2. [TobyxnoBa GaraTopiBHEBOI cucTeMH (PaKTOPIB.

3. Bin0ip ¢akropis, 110 HalOiIbIIE BIIMBAIOTH HA TEPUTOPiaIbHUI PO3BUTOK BUKOPUCTAHHS 3eMEJb
PETiOHY LUIAXOM 3aCTOCYBAaHHS METOAY €KCIIEPTHUX OLIHOK.

4. ®opmyBaHHS 0araTopiBHEBOi CHUCTEMH IMOKA3HUKIB IIITXOM 3aCTOCYBaHHS KBAa3UMETPHUHUX
METOAIB TMEpPEeXoAy BiJ 3ampolOoHOBaHUX (AKTOPIB [0 BIAMOBIAHUX MPOCTOPOBUX, MICTOOYIiBHUX,
IHBECTHIIIIHNAX Ta €KOJIOTIYHHX MOKAa3HHUKIB, BPaXOBYIOUH 3HAYSHHsI KOS(Dilli€HTIB OIiHKU.

5. Ominka CHCTEMH IPOCTOPOBHUX, MICTOOYIIBHUX, IHBECTHUIIMHMX Ta CKOJIOTIYHHUX ITOKAa3HHKIB
TPETHOTO PiBHS Ha OCHOBI 3aCTOCYBaHHS aHAJITHYHOTO TA METOY €KCIIEPTHUX OLIIHOK.

6. Bu3HaueHHA IPOCTOPOBUX, MICTOOYIIBHUX, IHBECTHIIHHUX Ta €KOJOTIYHUX MOKAa3HHUKIB JPYTOTO
piBHA TUISIXOM TOOYIOBH MaTEMaTHYHHX MOJIEJICH Ha OCHOBI METOIY OIIIHKH CEPEeIHbOI T'€OMETPHUIHOI
BEJINYHHHU.

7. IloOynoBa MaTeMaTH4HOI MOJeNi BH3HAYEHHS iHTETPAIBHUX HPOCTOPOBOTO, MIiCTOOYIIBHOTO,
IHBECTHIIIMHOTO, EKOJIOTIYHOTO MTOKA3HUKIB TEPUTOPIaTFHOTO PO3BUTKY BUKOPHUCTAHHS 3€MEIb PETIOHY.

8. DBusHaueHHS BaroBux KOEQil€HTIB, IO XapaKTePU3YIOTh BAXKIHMBICTH MPOCTOPOBHX,
MICTOOY/IBHUX, IHBECTHLIHHMX Ta CEKOJOTIYHMX TIOKAa3HUKIB Yy CHCTEMi TEpUTOPIaIbHOTO PO3BHUTKY
BHKOPHCTaHHS 3€MeIb PETiOHY Ha OCHOBI 3aCTOCYBaHHS METOJy aHaNi3y i€papXii.

9. BusHadueHHS IHTETPAJIBHHX IPOCTOPOBOTO, MICTOOYMIBHOTO, IHBECTHINIMHOTO, €KOJOTIYHOTO
MOKa3HUKIB TEPUTOPIaTBHOTO PO3BUTKY BUKOPUCTAHHS 3€MEIb PETiOHY.

10. Oninka iHTerpajJbHOro NOKa3HUKA BUKOPUCTAHHS 3€MEIb PETiOHY.

11.Po3pobka Ta OOTpYHTYBAaHHSI IIKAJIA PiBHIB TEPUTOPIATHLHOTO PO3BUTKY BHUKOPHUCTAHHS 3€MEIb
periony.

12. IaTtepnperatiist OTpUMaHUX Pe3yNbTaTiB [8].

[HTerpanpHMt MeTO AT OIIHKKA BUKOPHUCTaHHS 3eMelb IIpeAcTaBiIeHo y podorax [9, 10].

TakuMm 4MHOM, y3arajJbHEHI TEOPETHUHI MOJOXKEHHS 0 OI[IHKU 3€MJICKOPHCTYBAHHS, 110 CTBOPHIIO
OIATPYHTS. UIS PO3POOKM TEOPETHKO-METOJUYHOIO MiAXOAY 1O OWIHKM (opMyBaHHS Ta peamizamii
re0NpOCTOPOBOrO0 MOHITOPUHIY BUKOPHCTAHHS 3€MeJIb KUTIO0BOI i rpoMaichKoi 3a0y10BH Ha PETiOHAIEHOMY
piBHI.

Memoro 0ocnidicenns € po3podKa TEOPETHKO-METOJUYHOTO MiJXOMy A0 OIHKH (OPMYBaHHS Ta
peadizanii reonpocTOpoOBOr0 MOHITOPHUHTY BHKOPHCTAHHS 3€MeNb JKUTIOBOI M IpoMaichkoi 3a0yHoBH Ha
perioHansHOMY PiBHI. Bupimeni HacCTyITHI 3aBIaHHS:

— 3aMpoNOHOBaHI HANPsAMHU PO3POOKH TEOPETHKO-METOAMYHOTO MIiAXOAYy [JO OIIHKH
(dopMyBaHHA Ta peai3alii TeonpoCTOPOBOr0 MOHITOPHHIY BUKOPUCTAHHS 3€MeEJIb KUTIOBOI i TpoMaachKol
3a0yTIOBHM Ha PETiOHAJIBHOMY PiBHI;

- o0y I0BaHi MOJIENi OIIHKH, BiATIOBITHA ITKaja IS IHTEpIIpeTaIlii OTpUMaHUX Pe3yIbTaTiB.

Buknad ocnosnozo mamepiany. Po3poOka TEOPETHKO-METOIUYHOTO IIAXOMY OO OIIHKH
dbopMyBaHHSI Ta peami3alii TeonpoOCTOPOBOTO MOHITOPUHTY BUKOPHCTAHHS 3€MENb >KUTIOBOI U
rpOMajChKoi 3a0yJOBH Ha pETiOHAJBLHOMY pIiBHI 3IIHCHIOETECS HAa OCHOBI 1H(OpMALIHOTO
3a0e3neueHHs. s po3poOku MiAXody y3arajibHEHI TEOPETHKO-METOIWYHI TOJOKEHHS MO0
(hopMyBaHHS Ta BUKOPHUCTAHHS T€OMPOCTOPOBOTO MOHITOPUHTY BUKOPHCTAHHS 36MEITb KHUTIOBOI Ta
rpoMajnicbkoi 3a0yzoBu. KpiM TOrOo, BHKOPHCTOBYETHCSA iH(pOpMAIlis, sIKa TpEICTaBleHa Ha
oimiliHux caiftiB Jlep>kaBHUX OpraHiB, 1o (YHKIIIOHYIOTH Y cdepi BUKOPHUCTAHHS 3eMeNb Ta
dbopmyBaHHST CTATUCTUYHOI 1H(opMaIii. Y pe3ynbTaTi MOCTIIKEHHS 3allpOIIOHOBaHI HAIMPSIMH
PO3pOOKH TEOPETUKO-METOJUYHOTO MiAXOY:
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— dbopmyBaHHs iHGOpMAILIii IIOJJ0 MPOCTOPOBOTO, (PYHKIIIOHAIBHOTO, MICTOOYIIBHOTO,
€KOJIOTIYHOTO 3a0e3MeueHHs] Te€ONPOCTOPOBOIO MOHITOPHHTY BHKOPHCTAHHS 3€MEJb KHTIOBOI Ta
rpoMajicbkoi 3a0y10BY Ha perioHaIbHOMY PiBHI;

— BUOKPEMJICHHSI TPOCTOPOBUX, (DYHKIIOHATBHUX, MIiCTOOYIIBHUX, EKOJOTIYHHX
YUHHUKIB T'€OMPOCTOPOBOTO MOHITOPUHTY BHKOPHCTAHHS 3€MeNlb JKUTJIOBOI Ta TIPOMAICHKOI
3a0yI0BH Ha PETiOHAILHOMY PiBHi;

— PO3pOOIIEHHS! CUCTEMH MTOKA3HUKIB OLIIHKH;

— OLIIHKA JIOKAIBHUX MPOCTOPOBHX, (PYHKIIOHATBHUX, MICTOOYHIBHHX, EKOJOTIYHHX
YUHHUKIB T'€OMPOCTOPOBOTO MOHITOPUHTY BHKOPHCTAHHS 3€MeNb JKUTJIOBOI Ta TIPOMAICHKOI
3a0yI0BH Ha pETiOHAILHOMY PiBHi;

— po3pobKa y3arajabHIOI4Y0i MOJEI OLIHKHY;

— OIlIHKA y3araJbHIOIYUX MPOCTOPOBOrO, (HYHKIIOHAIBHOTO, MICTOOYIIBHOTO,
€KOJIOTIYHOTO TOKa3HUKIB PiBHSA (OpPMYBaHHS  3acTOCYBaHHsS TI€ONPOCTOPOBOTO MOHITOPHUHIY
BUKOPUCTAHHS 3€MeJTb KHUTIOBOI Ta TPOMAICHKOI 3a0yI0BU PETiOHiB;

— PO3poOKa CUCTEMHOT MOJIEIN OIlIHKU;

- OILlIHKAa BaroBUX KoOe(Iilli€HTIB B3aEMHOTO BIUIUBY Y3arajJbHIOIOYHX IPOCTOPOBOTO,
(hyHKIIIOHAJTLHOTO, MICTOOYIIBHOTO, €KOJIOTIYHOTO TTOKAa3HUKIB PiBHSA (OPMYBaHHSI i 3aCTOCYBaHHS
TeONpPOCTOPOBOIO MOHITOPUHIY BHKOPHCTAaHHS 3€MeNb JKUTJIOBOI Ta TPOMAJICHKOI 3a0yJ0BU
perioHis;

— BHU3HAYECHHS CUCTEMHUX MOKA3HHUKIB,;

— po3poOKka IHTErpaJIbHOI MOJIeTl OIIIHKK piBHA (OpPMYBaHHS W 3aCTOCYBaHHS
T€ONpPOCTOPOBOIO MOHITOPUHTY BHKOPHCTAaHHS 3€MeNb JKUTJIOBOI Ta TPOMAJICHKOI 3a0yJ0BU
perioHis;

— OLIIHKA IHTETPaJIbHOTO MOKA3HUKA;

— XapaKTEPUCTHUKA pPE3yibTaTiB OIIHKK piBHI (GOpMYyBaHHS ¥ 3acTOCYBaHHS
TeONpPOCTOPOBOIO MOHITOPHUHTY BHKOPHCTAaHHS 3€MeNb JKUTIOBOI Ta TPOMAICHKOI 3a0yJ0BU
perioHis.

BianoBigHO 10 3arpONOHOBAaHUX HANPSAMIB PO3POOKH TEOPETUKO-METOIUYHOTO MiAXOTY 10
OIIIHKH, TOOY/TOBaHA CUCTEMA MTOKa3HUKIB (puc. 1).

BusznaueHi piBHI CUCTEMH TTOKA3HUKIB OIIIHKU: 1HTETPAJIbHUI, CACTEMHUH, y3araJlbHIOIOUNA,
JIOKaIIbHUH, Ae OyAyI0ThCA BIAOBITHI MO/IETI Ta TOKA3HUKH 13 3aCTOCYBAHHAM METOIB OIIHKU: Iy
— IHTErpaJibHUI TIOKAa3HHK pPiBHS ()OPMYBaHHS W 3aCTOCYBaHHS T'€ONPOCTOPOBOTO MOHITOPUHTY
BUKOPUCTAHHS 3€MENb JKUTIOBOI Ta TPOMAJIChKOi 3a0ynoBu periouis; Igyr, lemi, lemi, lomr, —
CUCTEMHI IIPOCTOPOBUH, DYHKIIOHATLHUHA, MiCTOOY IIBHUM, €KOJIOTTYHUH NOKASHUKY OLIHKY; Iy,
Iemr,, Iemi,s  Ilgmi,, — Y3aTQIbHIOOYM TIPOCTOPOBHH, (YHKI[IOHAIBHUM, MICTOOYMIBHUH,
€KOJIOTIYHUH TIOKa3HUKH OIIHKKA piBHSA (GOpMyBaHHS ¥ 3aCTOCYBaHHS T€OMPOCTOPOBOTO
MOHITOPUHTY BHUKOPHUCTaHHS 3€MeNb JKUTJIOBOI Ta TIpOMaJChKOi 3a0yJ0BH DETiOHIB; JIOKAJIbHI
nokasHuku  (GMLrepii1...GMLrrpi1114;  GMLRPD121...GMLRPDI1216;  GMLRPDI31...GMLRPDI346;
GMLRpp141...GMLRPD1456).
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Pucynok 1 — Cucmema nokasnukie oyiHKu pieHs po3poOKU ma 3acmocy8ants
2e0npoCmMopo6020 MOHIMOPUHSY BUKOPUCAHHS 3eMelb HCUMI0B0I Ma 2POMAOICbKOI 3a0Y008U
PpezioHI8

Figure 1 — System of indicators of evaluation of the level of development and use of
geospatial monitoring of land use of residential and public buildings of regions

Po3pobiiena Mopenp  OIHKH  y3arajbHIOYHX MPOCTOPOBOrO,  (DYHKITIOHAIBHOTO,
MiCTOOYAIBHOTO, €KOJIOT1YHOTO MOKA3HUKIB OI[IHKU:

IGML1] = n\/ ?=1GML1ija (D

e N — KUIBKICTE JIOKAJIBHUX YNHHUKIB, O}
i, j — HOMep YMHHHKIB, OJ.
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3anponoHOBaHa  CUCTEMHA  MOJeNIb  OLIHKM  HPOCTOPOBOrO,  (YHKIIOHAJIBHOIO,
MICTOOYIBHOTO, €KOJOT1YHOTO TOKAa3HHKIB!

Igmp, = Vi * IGMLlja (2)

ne V; — BaroBi Koe(iLli€eHTH B3aEMHOIO BIUIMBY Y3arajJbHIOIOUUX IPOCTOPOBOTO,
(YHKI[IOHATBHOTO, MICTOOYIIBHOTO, €KOJOTIYHOTO TOKAa3HUKIB OIIHKU piBHA (GopMyBaHHS U
3aCTOCYBaHHS T'€OMPOCTOPOBOTO MOHITOPHHTY BHKOPHCTAaHHS 3€MENb JKUTIOBOI Ta TPOMAICHKOi
3a0y/1I0BU PETIOHIB, BIAH. O/I.

Barogi koedilieHTH BU3HAYAIOTHCSI HA OCHOBI 3aCTOCYBaHHS METOJy aHAJII3y i€papXiid, IKUi
OXapakTepu30BaHoO y po3poOkax [11-13].

BpaxoByroun BuIe3a3Hau€He, 3alpPONOHOBAHI HANPSMHU 3aCTOCYBaHHS METONy aHaIli3y
iepapxiif:

— dbopmyBaHHS  iHPOpPMAIIITHO-aHATITUIHOTO ¥  TPOCTOPOBOTO  3a0C3MEUYCHHS
BUKOPHUCTAHHS 3€MeJIb IPOMAJICHKOI 1 JKUTIIOBOI 3a0yI0BH;

— XapaKTepUCTHKa HaIpsMiB Ta OCOOJMBOCTEH 3acTOCyBaHHS TreoiH(opMariiHIX
cucteM y cdepi 3eMeTbHUX BITHOCHH;

— BHU3HAYCHHS UYMHHMKIB, II0 BIUIMBAIOTh Ha HAmNpsMU PO3POOKM ¥ 3acCTOCYBaHHS
re0NpOCTOPOBOIO MOHITOPUHIY BUKOPHCTAHHS 3€MeNb IPOMAJChKOI Ta JKUTJIOBOI 3a0yJ0BH Ha
perioHaJbHOMY PiBHI;

— (dhopmyBaHHS ekcriepTHOI rpynu y ckiaai 10 ocif;

— CHIBCTABJICHHS YHHHUKIB B3aeMOAIl y cucTeMi (opMyBaHHS I BHKOPHCTAHHS
re0NpPOCTOPOBOIO MOHITOPUHIY BHMKOPHCTaHHsS 3€MElb JKUTJIIOBOI Ta TI'POMAJICHKOI 3a0yJoBU
pETiOHiB;

— moOy/10Ba MaTPHIll B3aEMHOTO BIUTMBY YNHHHKIB;

— BHU3HAYCHHS BIACHOTO BEKTOPY UWHHHUKIB (opMyBaHHA ¥  BHKOPHCTaHHS
TeOMPOCTOPOBOTO MOHITOPUHTY BUKOPUCTAHHS 3€MEJIb )KUTIOBOI Ta TPOMaJIChKO1 3a0y10BH PETi10HIB
Ha OCHOBI MIPEJCTABICHUX MOJETICH:

MPOCTOPOBUM MOKAZHUK:

4 IgmL IgmL IgmL
KV1 — 1 * 12 * 13 * 14’ (3)
IgML1y  I6ML1y  1GMLqq
(GYHKIIOHATIbHUM:
4 |IemL IgmL IgmL
Ky, = *|-SML 5 5 ML, GMLis (4)
1MLy, IgMLy, 1GMLy,
MicTOOYAIBHUI:
4 |IemL IgmL IgmL
KV3 — 11 * 12 * 1 * 14, (5)
IgMLy3  1GMLy3 IgML, 3
CKOJIOTTUHUI:
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4 |IgmL IgmL IgmL
KV4 — 11 * 12 * 13 * 1’ (6)
IGML14  1GML14  1GMLyy
Ie Ky,, Ky,, Ky,, Ky, — poctopoBuii, QpyHKIIOHAILHUI, MiCTOOYAIBHUI, €KOTOITIHAN

MOKA3HUKM BJIACHOTO BEKTOPY YHHHUKIB (OPMYyBaHHS I BUKOPHUCTAHHS T'€OMPOCTOPOBOTO
MOHITOPUHTY BUKOPHCTaHHS 3eMeJIb KUTIOBOI Ta IPOMAaJIChKOi 3a0yJOBU PETIOHIB, BiH. O1.;
OIIIHKA BaroBUX KOE(QIIli€HTIB:
IPOCTOPOBUI MOKA3HUK:

KVl
Vl = s (7)
(KV1+KV2+KV3+KV4)
(yHKITIOHATLHUN:
KVZ
V, = , (8)
(KV1+KV2+KV3+KV4,)
MiCTOOY 1IBHUIA:
KV3
V3 = 5 (9)
(KV1+KV2+KV3+KV4)
€KOJIOTIYHUH:
KV4,
V, = . (10)
(KV1+KV2+KV3+KV4_)

[aTerpanbHa MoAenb OIIHKK piBHSA (OpMyBaHHA ¥ 3aCTOCYBaHHS T€OMPOCTOPOBOTO
MOHITOPUHTY BUKOPUCTaHHS 3eMeJIb KUTIOBOI Ta TPOMAJIChKOI 3a0y/JOBU PETiOHIB HACTYIIHA!

Iemr = lemr, + lomi, + lomr, + lome, - (11)

Jns iHTepmperanii OTpUMaHUX pe3yJbTaTiB OyAyeTbes IMKajia piBHA (QOpMyBaHHS W
3aCTOCYBaHHS T'€OMPOCTOPOBOTO MOHITOPHHTY BHKOPHCTaHHS 3€MENb XKUTIOBOI Ta T'POMAICHKOI
3a0y10BH perioHiB (Tadu. 1).

PiBeHb popMyBaHHS i 3aCTOCYBaHHS F€ONPOCTOPOBOTO MOHITOPUHTY BUKOPHCTAHHS 3€MEIb
YKUTJIOBOI Ta TPOMaJIChbKO1 3a0y10BH perioHiB BapiroeThes Bix 0 1o 10, ki XapakTepu3ylOTh CTaH Ta
Hampsimu  peanizanii '™ B3, 3acTocyBaHHS BiJNOBIAHMX MOHITOPHHTOBUX TEXHOJOTIH IS
3a0e3meYeHHs] PO3BUTKY 3€MEJIbHUX BIIHOCHH, TTiABUIIEHHS €(DEKTUBHOCTI 36MJICKOPHUCTYBAHHS.

IHTepnperaniss OTpUMAaHUX pE3yJbTAaTIB 3AIMCHIOETbCS HAa OCHOBI 3HA4Y€Hb MOKA3HMKIB
(hopMyBaHHS 1 3aCTOCYBaHHS T'€OIPOCTOPOBOTO MOHITOPHHTY BUKOPUCTAHHS 3€MEINb )KUTIOBOI Ta
TpoMaicbkoi 3a0yI0BU PET1OHIB.
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Taonuya 1 — lllxana piBHA (GOPMYBaHHS # 3aCTOCYBaHHS TEOMPOCTOPOBOTO MOHITOPUHTY
BUKOPHUCTAHHS 3eMeJTb )KUTIIOBOT Ta TPOMaJIChKOT 3a0YI0BU PETiOHIB, BiIH. OJI.

Table 1 — Scale of formation and use of geospatial monitoring of the use of land of residential and
public buildings of regions, units

3HaueHHA
IHTETPaIHHOTO
MIOKA3HMKA PiBHS
dbopmyBaHHS 1
3aCTOCYBaHHS
Te0INpOCTOPOBOTO XapakTepuCTHKA HANPAMIB Ta 0COOIMBOCTEH Ie0NpOCTOPOBOIO MOHITOPHHTY
MOHITOPUHTY
BUKOPHCTAHHS 3eMellb
JKUTJIOBOI Ta
rpoMa/IchKoi 3a0y10BH
pETioHIB

He po3po0JIeHi Ta He pealti3yloThCs HarpsiMu (popMyBaHHS i 3aCTOCYBaHHS
0 Te0NPOCTOPOBOTO MOHITOPUHTY BUKOPHUCTAaHHS 3€MEJIb XKHUTIOBOI Ta IPOMaJIChKOL
3a0y/IOBH Ha PETiOHATHLHOMY PiBHI
HU3BKUH piBEHb (OPMYBaHHS i 3aCTOCYBaHHS T€OMPOCTOPOBOTO MOHITOPHHTY, Ha
0,01 -2 HU3BKOMY DiBHI peani3yeThbcs iH(OpMaIliifHa CHCTeMa BUKOPHUCTAHHS 3€MeITb )KUTJIOBOI Ta
TPOMaJICBKO1 3a0yIOBH PETiOHIB
HECYTTEBHHU PiBeHb (POPMYBaHHS 1 3aCTOCYBaHHS T€OIPOCTOPOBOTO MOHITOPHHTY,
2,01 -4 BHKOPHUCTOBYIOTH OKpPEMe IIPOCTOPOBE, MicTOOyNiBHE, (PyHKITIOHAIBHE, EKOJIOTIYHE
3a0e3MnedyeHHs

NOMipHUH piBeHb pOopMyBaHHS i 3aCTOCYBaHHS T€OIPOCTOPOBOTO MOHITOPHHTY,

po3po0IIeHa it 3aCTOCOBYETHCS BiIIIOBITHA CUCTEMA MOKA3HUKIB, pPO3pOOJICHUI MeTo1 a00
miaxia qo ominky piBas ['M B3 x%uT10B01 Ta rpoMaickKo1 3a0yIOBH PETIOHIB, IIPOTE HE
copMoBaHa KiJIbKicCHa OCHOBa IIPHUHHSTTS pillleHb

CYTTEBUI1 piBeHb (pOpMyBaHHs i 3aCTOCYBaHHS reOIPOCTOPOBOTO MOHITOPUHTY,

6,01 -8 copMoBaHa ciucTEMa IOKA3HHKIB, 3aCTOCOBYETHCS IHCTPYMEHTApii OLIHKH, 0Oy 10Ba
KIUJIbKICHA OCHOBA JJIsl TPUHHATTSL PillIeHb
BUCOKHH piBeHb (JOPMyBaHHS i 3aCTOCYBaHHS I'€OIPOCTOPOBOTO MOHITOPHHTY,
HECHCTEMHO po3pobJIeHi i BHPOBAIKYIOThCS. MOHITOPHHIOBI TEXHOJIOT 1]
abcorOTHUIH piBeHb (hOPMYBaHHS 1 3aCTOCYBaHHSI T'€ONPOCTOPOBOTO MOHITOPHHTY,
CHCTEMHO PO3POOIITIOTHCS, BIIPOBAIKYIOTECS H PEai3yroThCsl MOHITOPHHTOBI TEXHOJOT1{
IUT 3a0€3MeUeHHAS PO3BUTKY 3eMETbHHUX BiTHOCHH Y cepi JKUTIOBOI i TpoMachKol
3a0yIOBH PETiOHIB

4,01-6

8,01 -9.99

10

Bucnosku. Pe3ynbrat oiHKd GOPMYIOTHh KUJIBKICHY OCHOBY JUISl XapaKTEPUCTHKH 3MiH Y CHCTEMIi
3eMebHUX BiJHOCHH JKUTIIOBOI Ta TPOMaICHKOi 3a0yJOBH Ha perioHanpHOMY piBHi. Kpim Toro, popmyroTscs
3axXodM JUIA TABUINCHHS €(PEeKTUBHOCTI 3€MIICKOPHUCTYBAHHS JKHATJIOBOI Ta TPOMAICHKOI 3a0yIoBH i3
3aCTOCYBaHHSIM TEXHOJIOTI F€ONPOCTOPOBOTO MOHITOPHHTY.

3amponoHOBaHUH TEOPETUKO-METOAWYHUE MiaXig OO0 OIiHKM (OopMyBaHHS Ta peanizamii
reonpoCTOPOBOTO MOHITOPHHTY BUKOPUCTAHHS 3eMeITb )KUTIIOBOI i 'pOMaJIChKO1 3a0y10BU Ha peTiOHaIbHOMY
piBHI 0asyeThcs Ha iH(POpMAIiHHO-aHANITHIHOMY 3a0€3leUeHH], CYKYITHOCTI METOHIB 1 MOJIeNeH,
po3po0IieHiit cuctemMi MPOCTOPOBUX, PYHKIIOHAIBHUX, MiCTOOYJIBHUX MOKAa3HHKIB, 10 HAaJa€ MOXIUBOCTI
chopMyBaTH KibKICHY OCHOBY [UIS MOJETIOBAHHS W MPOTHO3YBaHHS IPOLECiB y cdepi KUTIOBOI i
TPOMAJCHKOI 3a0yIOBH PETiI0HIB, MPUIHATTS OOTPYHTOBAHUX PIllIeHb Ha PETiOHATLHOMY PiBHI.
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Summary. The urgent issue is the development of a theoretical and methodological approach to the
assessment of the formation and implementation of geospatial monitoring of the use of land and public
development at the regional level. As a result of the study, the directions of development of theoretical and
methodological approach were proposed: formation of information on spatial, functional, urban planning,
ecological support of geospatial monitoring of the use of land of residential and public development at the
regional level; separation of spatial, functional, urban, environmental factors of geospatial monitoring of the
use of land and public development at the regional level; development of a system of evaluation indicators;
assessment of local spatial, functional, urban planning, environmental factors of geospatial monitoring of the
use of land and public development at the regional level; development of a generalizing model of evaluation;
assessment of generalized spatial, functional, urban planning, ecological indicators of the level of formation
and use of geospatial monitoring of the use of land of residential and public development of regions;
development of a system assessment model; assessment of the weight coefficients of mutual influence of
generalizing spatial, functional, urban planning, ecological indicators of the level of formation and use of
geospatial monitoring of the use of land of residential and public development of regions; determination of
systemic indicators; development of an integral model of evaluation of the level of formation and use of
geospatial monitoring of the use of land and public development of regions; assessment of integral indicator;
Characteristics of the results of evaluation of the level of formation and use of geospatial monitoring of the
use of land of residential and public development of regions. The results of the assessment form a quantitative
basis for characterizing changes in the system of land relations of residential and public development at the
regional level. In addition, measures are formed to improve the efficiency of land use of residential and public
development with the use of geospatial monitoring technology.

The proposed theoretical and methodological approach to assessing the formation and implementation
of geospatial monitoring of the use of residential and public development at the regional level is based on
information and analytical support, a set construction of regions, making sound decisions at the regional level.

Keywords: geospatial monitoring, land use, residential and public buildings, land valuation,
theoretical and methodological approach, regions.
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AHoranis. /loBeieHa aKTyanbHICTh TEMU JOCIiKeHHS. Bu3HaueHo, 1110 reoindopMariiiitii Mojeri €
HEBI/I’EMHOI0 CKJIAJI0BOI0 CHCTEMH MOHITOPUHIY TEPHMTOPiIH TEPHTOPialbHAX IPOMas. IX BHKOPHCTAaHHS
JO3BOJISIE 3HAYHO MiJBUIMUTH €(QEKTUBHICTDH YNPABIiHHS TEPUTOPISIMH, 3a0€3MEYUTH CTANICTh PO3BHTKY
rpoMaj i CIPHUSTH BUPILICHHIO aKTyaJbHUX MiCTOOYAIBHUX NpoOIeM.

I'eoindopmariiitHi cucTeMH 1 TEXHOJOTI] BUCTYTAOTh YHIBEPCATHHUM IHCTPYMEHTOM, SKHU TO3BOJISE
OTIEPaTHBHO pearyBaTH Ha 3MiHH y CTaHi TEPUTOPiH, OIIHIOBATH TIOTOYHI IPOOJIEMH Ta TUTAHYBATH 3aX0H 3
ix BupinieHHs. 3aBASKH QYHKIIOHATEHIM MOKIMBOCTSIM re0iH(POpPMaIiiHIM CUCTEMAaX 1 TEXHOJIOT1sIM MOYKHA
3a0€3MeYNTH MOHITOPUHI HEPYXOMOCTi, €KOJOTIYHOTO CTaHy, KOHTPOJIb 32 3eMJICKOPUCTYBaHHSM, OLIHKY
COIIJTbHO-€KOHOMIYHHX TTOKA3HUKIB Ta TUIAHYBAHHS CTAJIOTO PO3BUTKY TEPUTOPIAIEHOT TPOMAJIH.

HopmaruBHo-paBoBa 0a3a VYKpaiHM CTBOPIOE CHPHATIMBI  YMOBH Uit BIPOBAJKCHHS
reoiHQopMaiifHUX CHUCTEM 1 TEXHOJOTiH y MicTOOyHiBHY NpPaKkTUKy. BUKOpHCTAaHHS LUX TEXHOJOTIH
JIO3BOJISIE BUPIIIUTH Cy4acHi 3aBAaHHs B yNPaBIiHHI TEPUTOPISIMU i 3eMEIBHUMH PECYypCaMu, cepel] SKHX:
TTOA0JaHHSA HACTINKIB BOEHHUX [il, 3a0e3medeHHs mporieciB ypOanizamii abo cyOypOanizarmii, mpoTumii
MOTIPIIEHHIO €KOJIOTIYHOI cuTYyalii, AeiluT pecypciB i 3pOCTaHHS COLiadbHUX MOTPEO HACENCHHS.

30ip, oOpoOka Ta 30epiraHHS IMPOCTOPOBHX MAaHUX € 0a30BUMH €TalmaM# JUIsl BIPOBAKEHHS
reoiHGOpMaIifHUX CHUCTEM 1 TEXHOJOTIH. 3a0e3MmedeHHs TOYHOCTI, aKTyalbHOCTI Ta (hopMatizallii JaHuX €
OCHOBHHUM (haKTOpPOM YCHIIIHOTO (YHKIIOHYBaHHS reoiHpopmariiiaux cucreM. CydacHi iHCTpyMEHTH, TaKi
sk QGIS ta ArcGIS, 103BonsI0Th €eKTUBHO BUKOHYBATH 11i 3aBJIaHHS, IHTETPYIOUH Pi3HOPiAHY iHpOpMAaLIito
B €IMHY TeoiH(pOpMAITiHHY MOJIETh 1 MOJETIOBATH IIpollecaMi 00’ €KTIB HEPYXOMOCTI.

leoindopmaniitHi Mojeni JOBOJSATH CBOK €(EKTUBHICTh y MPOBEACHHI MOHITOPUHTY CTaHy
TepuTopii. BoHu 3a0e3nedyroTb MOXXJIHMBICT MPOTHO3YBaHHSA 3MiH, BHSBJICHHS PH3HKIB i BH3HAUYEHHS
MPIOPUTETHUX HAMPAMIB PO3BUTKY. BUKOpUCTaHHS TaKMX MOAENIEH 1a€ 3MOTY HE JIMILE aHAIi3yBaTH IIOTOUYHY
CUTYaIIi0, a i IJIaHyBaTH TOBIOCTPOKOBI 3aX0/IH PO3BUTKY TEPUTOPIaATLHUX TPOMAT.

[HTerpamis y mpoiecu NpUHHATTS YIPaBIiHCHKHUX PIllIeHb Ha MICIIEBOMY PiBHi CIIPHSIE TiABUIICHHIO
SIKOCTI yTPaBIIHHS Ta TPO30POCTi MisIIPHOCTI OpraHiB Biaau. l'eoiHopMariifHi CHCTEMH 1 TEXHOJOTil
HaJal0Th MOXKIIMBICTh OTPHMATH Bi3yalli3oBaHy iH(MopMmariito mid eheKTHBHOTO OOIPYHTYBaHHS PillleHb,
PO3MOALISTH pecypcH, pearyBaTi Ha KpU30Bi cuTyallii Ta 3a0e3neuyBaT CTalluil PO3BUTOK IPOMaI.

MertonuuHi 3acamd € TPaKTHYHUM 1HCTPYMEHTOM Ui OpraHiB MICIEBOTO CaMOBpSAyBaHHS,
1H)KEHepiB Ta IIaHyBAJIIbHUKIB, SIKi IPALIIOIOThH HaJl yIOCKOHAJICHHSM YIIPaBIiHHS TEPUTOPISIMU 1 3eMETbHUMHU
pecypcamMu. IX BHOpOBaKEHHS O3BOJMTH MiJABMIIUTH e(QEKTUBHICTh MiCTOOYIiBHOTO MOHITOPHUHTY,
3a0€3MeYUTH IPOCTOPOBHI PO3BUTOK TEPUTOPIAJIbHUX IpoMa, chopMyBaTH reoiHpopMaLiiHe miaIpyHTS A
PO3pOOKHM KOMIUIEKCHHX ILUIAHIB.

KiarouoBi cjioBa: reoiHpopMamiifHi cucTeMH, TeoiHPOpPMAIliiHI TEXHOJOTil, HEePYXOMICTh,
MOJIEITIOBaHHsI 00’ €KTIB HEPYXOMOCTI, KOMITJICKCHI TUIaHH MPOCTOPOBOTO PO3BUTKY, TEPUTOPIaANbHI TPOMAJIH,
MOHITOPHHT, MiCTOOYIiBHUII MOHITOPHHT, YIIPaBIiHHS 3eMEJILHUMH PECYPCaMHU.

Beryn. I'eoindopmaniiini cucremu i texnosorii (I'IC) Bu3HauaeTbcs akTyalbHUM 3HAuUEHHSM,
OCKIJIbKH JTO3BOJISIFOTH 30MpaTH, 30epiraTd, aHali3yBaTH Ta Bi3yajli3yBaTH NMPOCTOPOBI AaHi, CTBOPIOBATH
iHTerpoBaHI MOJIENi TEPUTOPiH 1 HaJaBaTH €PEKTHUBHI IHCTPYMEHTH IJIs MPOTHO3YBaHHS, IUIAHYBaHHS Ta
MOHITOPUHTY 3MiH Yy cucTeMi (JOpMYyBaHHS Ta BHKOPHCTaHHS HepyxomocTi. OmnHak, Bukopuctanus ['IC y
MiCTOOYIBHOMY MOHITOPHMHIY BHMAara€ YiTKMX METOIOJNOTIYHHMX MiAXOMIB, SKi BPaxOBYIOTb TEXHiuHI,
HOPMaTHBHO-TIPABOBI Ta OpraHi3alliiiHi acrieKTy.

Po3pobka METOTUIHIX PEKOMEHIAIIIN 13 3aCTOCYBAaHHS TeO0iH(GOPMAIIIHHAX CUCTEM 1 TEXHOJIOTIH MTPH
NPOBEJICHHI MiCTOOYAIBHOTO MOHITOPUHTY TEPUTOPIaJIbHUX IPOMa/I € aKTYaIbHUM 3aBJaHHSIM, SIKE BIIMIOBI A€
HampsiMaM YIpaBIiHHA 3€MEIbHUMH pecypcamH, MOJCTIOBaHHS 00’€KTaMU HEpyXOMOCTi, (GopMyBaHHS
IIPOCTOPOBOTO 3a0€3MeUYeHHs UII PO3POOKHM KOMIUIEKCHHX IIIaHIB MPOCTOPOBOro po3BUTKY. Kpim Toro,
BUHHMKAa€ HEOOXIMHICTh iHTerpamii cydacHMX TeOoiHQOpMAIIfHUX TEXHOJOTIH Yy TPOLECH YIpaBIliHHSI
TEPUTOPISIMU Ta 3eMEIBHUMH pecypcaMu, 3a0e3leueHHs MPOo30pOCTi Ta BIAKPUTOCTI JaHMX, IMiABHIICHHS
SIKOCTI 1X aHaJIi3y Ta JOCTOBIPHOCTI MPUUHATUX PillIEHb.
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AKTyaNbHICTh 3aCTOCYBaHHS T€OIHQOPMAIIIHAX CUCTEM 1 TEXHOJIOTH BU3HAYAETHCS C(POPMOBAHUM
HOPMAaTUBHO-TIPABOBUM  3a0€3MeUeHHSM: 3akoH VYkpainm «[Ipo HamioHanmpHy iHQpacTpyKTypy
reonpocTopoBux naHux, I[locraHoBa KabGinery winictpiB VYkpainu «lIpo 3arBepmxenHs Ilopsnky
(hyHKIIIOHYBaHHSI HaIliIOHATFHOI iIH(QPACTPYKTYPH T€OMPOCTOPOBUX JTAHIX).

3a OCTaHHI POKM y CHCTEMi MICIIEBOTO CaMOBPSIYBaHHS I pO3MOAUTY Ta e(EeKTHBHOCTI
BUKOPUCTaHHS 3€MENBHUX PECYpCiB 3pocTac 3HAYEHHS TEPUTOPIabHUX TIpoMal, sKi (YHKIIOHYIOTH Ta
PO3BHBAIOTECSI Ha OCHOBI BiAIOBIIHOTO HOPMAaTHBHO-IPAaBOBOTO 3abesnedeHHs: 3akoHW Ykpainu «IIpo
noOpoBUTbHE 00’ €THAHHS TEPUTOPIATLHUX TpoMaay, «IIpo BHECEHHS 3MiH 0 JESIKHX 3aKOHOJABYHMX AKTiB
VYkpaiHu m0A0 BIOCKOHAJEHHS CHCTEMH YIIPaBIiHHSA Ta Jeperyisiuii y cdepi 3eMeNbHUX BiIHOCHHY,
[MocranoBa Kab6inery MinictpiB Ykpainu «IIpo 3aTBepmkenns Kmacudikamii oOMexxeHb y BUKOPUCTaHHI
3eMeJlb, 1[0 MOXYTh BCTAHOBIIIOBATUCS KOMIIJIEKCHUM IIJIAHOM IIPOCTOPOBOI'0 PO3BUTKY TEPUTOPII».

3aNHIaroTh HEBUPIMICHUMH CYKYIHICTh MHTaHb PO3POOKH Ta 3aCTOCYBaHHS METOJAMYHUX 3aca
3aCTOCYBaHHS TeOiH(OpMAIfHUX CHCTEM 1 TEXHOJOTiH y MIicTOOyNiBHOMY MOHITOPHUHTY HEPYXOMOCTI
TEPUTOPiaJIbHUX IPOMAT.

OTxe, TeMa JOCTIKEHHS € aKTyaJlbHOIO, KA JO3BOJISIE€ BHUPIMIUTH CYKYIHICTh CKJIQJHUX 3aBIaHb,
OB’ SI3aHHX 13 MPOCTOPOBUM PO3BUTKOM TEPUTOPIAILHIX TPOMa.

Ozna0 icHyrouux meopemuyHux po3podok. B icHyIOUMX HayKOBHX pO3pOOKax 3MICT MOHATTS
«HEPYXOMICTb» Ma€ Pi3HOACHEKTHUM xapakTep. Tak, HEPYXOMICTh XapaKTEPU3YEThCS BAKIMBUN CKIAIHUK
HAI[IOHAJILHOT'O 0araTCTBa, YaCcTKa KO0 Y CBITOBOMY MacIiTadi cTaHOBUTH 0sin3bko 50% [1].

HepyxoMicTb BU3HA4Ya€ThCA K CYKYIHICTh 3eMEIBHUX 00 €KTIB 1 BC1 XapaKTEPUCTUKH 1 00’ €KTH, IO
3 HUMH OB’ s13aHi. BilnoBigHO 10 Iif040ro 3aKOHOJABCTBA XAPAKTEPU3YETHCS MOHATTS 00 €KT HEPYXOMOCTI
[2,3].

Hepyxome MaliHO (HEpYXOMICTh) BU3HAUAETHCS K 3eMEJIbHI JUISHKH, @ TAKOK 00’ €KTH, pO3TallIOBaHi
Ha 3eMeJIbHIN MINSHIN 1 HeBiJ €MHO OB’ sI3aHi 3 HElo, IEPEMIIIIEHHs] SKUX € HEMOXIIMBUM 03 1X 3HeIiHeHHS
Ta 3MiHM iX IpU3HaYeHHS [4].

Hepyxomum MalHOM BH3HA€THCS JKUTIOBMH OynnHOK a00 HOro wyacThHa, KBapTHpa, CaJ0BUM
OyIMHOK, Jaya, Tapax, iHIIa IOCTIHHO po3TalmioBaHa OY[iBiS, a TAKOX IHIIUN 00’€KT, MO MiAMAanae mij
BH3HAYEHHsI NepIIoi Ipynu OCHOBHHUX (POHMIB 3rifHo i3 3akoHOM Ykpainu «IIpo onmomaTkyBaHHS pUOYTKY
MiAIPUEMCTBY [5].

HepyxoMicTh BU3HA4a€eThCs SIK 3eMellbHA OUIHKA, BiIbHA BiJ 3a0ymoBu, a0 3eMenbHa AiSHKA Ta
TIOJIIIIICHHS Ha Hild, 3p00JIeH] JIF0IMHOO [6].

HepyxomicTh (HepyXoMe MaitHO) XapaKTepU3YETHCS 3eMETLHUMH Ta IHIIUMHA TPUPOTHIMH YTiISIMH,
110 HaeXath Qi3UYHIM ab0 IOPUIUIHUM 0c00aM, a TaKOK OyIb-IKe MaiiHO, pO3MIIlIeHe Ha 3eMIIi, [TOB’sI3aHe
3 Heto (OyniBii, criopyau Tomio). [lepeMinieHHst HepyXoMoro MakiHa 0e3 oro MOITKOIKEHHS HEMOXIIUBE a00
obmexene [7].

HepyxoMicTh BU3HAYAETHCS K 3€MEJIbHI Ta 1HIII MPUPOIHI YTisl, IHIIIE MAaHHO, 1110 3HAXOAUTHCS Ha
3eMiIi ¥ MIiIJHO TOB’si3aHe 3 Hero(OyniBii, cnopyau, 00’ ekTH). Jlo HEpyXOMOCTI BiTHOCSTBCS TaKOX PEdOBi
mpaBa Ha 3eMJIio [ 8].

TakuM YMHOM, HEPYXOMICTh TEPUTOPIAIbHUX I'POMaJ XapaKTePU3YeThCs AK CYKYNHICTh 3eMeNb Ta
HEPYXOMHUX 00’ €KTIB, SIKi 3HAXOJATHCS HA Hil, a TAKOXK MiA3€MHI 00 €KTH 1 CIOPYIH, 10 HAJECKHUTH Pi3HUM
rpymnaM CTEHKXOIIEPiB, 0 B3aEMOIIFOTH i3 TEPUTOPIATFHIMHU TPOMaJIaMH, TIEPEMIIIIEHHS IKOTO o0Mexe abo
HEMOJXKJIMBE 0€3 HOro MOLIKOPKEHHS.

Memoto docniorncennsn € HGopMyBaHHI METOAUYHUX 3acaj 3aCTOCYBaHHS reoiH(OpMaLiiHIX CHCTEM
1 TEXHOJIOTill y MiCcTOOYAIBHOMY MOHITOPHMHTY HEPYXOMOCTi TepHTOpialbHHX rpoman. s HocsAsTHEHHS
[IOCTaBJICHOT METH BUPIIIYIOTHCS 3aBAAHHS:

— OOTPYHTYBaHHS 3MICTY MOHSITTSI «<HEPYXOMICTb)» TEPUTOPIaIbHUX IPOMAT;

— XapaKTepUCTHUKa METOAMYHOTO 3a0€3MeUCHHS 3aCTOCYBaHHS re0iHPOPMAIITHUX CHCTEM 1 TEXHOJIOT1H
JUTS 3MIIHCHEHHS MicTOOYIIBHOTO MOHITOPUHTY HEPYXOMOCTI TEPUTOPIATbHAX TPOMA/T,;

— OOTpyHTYBaHHSI HalpPSMIB 3aCTOCYBaHHS reoiHGOpMAaIIHHUX MOACIICH IS 3MIHCHEHHS MOHITOPHHTY
TEPUTOPIH.

HaykoBuii ;xypHan « ABTOMOBUIBHI IOPOTY I JOPOXKHE BY AIBHULITBO», 2025. Bunyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2025. Issue 118. Part 1.

116



TEOJIE3IS TA BEMJIEYCTPIN / GEODESY AND LAND MANAGEMENT

Buxknaja ocnoBHoro marepiaiy. E¢extrBHe BUKOpUCTaHHS reoiHGOopMaIiifHUX CUCTEM 1 TEXHOJIOTiH
y MicToOyayBaHHI 0a3yeTbcs Ha SKICHO OpraHi3oBaHHX Tmpoliecax 300py, oOpoOkm Ta 30epiraHHs
npocTopoBUX naHuX. L[i Tpomecw BH3HAYAIOTHCS CHENU(IKOW TEPUTOPiH, 3aBIAHHAMU MOHITOPHHTY,
TEXHIYHUMH MOKJIMBOCTSIMH Ta BUMOTaMH 0 pe3yJIbTaTiB.

dopMmyloun METOOWYHI 3acalyd 3acTOCYBaHHSA TeoiH(QOpMallifHUX CHCTEM 1 TEXHOJOTIH,
XapaKTEPHU3YIOTHCS BIAMOBIIHI HAPsSMH. 30KpeMa, 30ip TPOCTOPOBUX JAHUX € MEPIITUM 1 TOCUTH BKITUBUM
€TaroM, SIKUi 3a0e31evye OCHOBY AJISl BCIX HACTYIHHX oliepalliil. BiH Moske 3/1iiCHIOBATUCS 3 BUKOPUCTAHHSIM
PI3HUX METOJIiB, 30KpeMa:

— TIOJIOBI JTOCIHIKEHHS — BKIIIOYAIOTH Tomorpadiddi 3HOMKH, Ja3epHe CKaHyBaHHS, BUKOPHUCTAHHS
GNSS-npuiimauiB 115t TOYHOTO BU3HAYEHHS KOOPAWHAT 00’ €KTIB Ta iH.;

— nucraHiiiHe 3oHayBaHHA 3emui (JI33) — oTpuMaHHSA JaHWX 3 CYNMYTHHUKIB, acpoOoTO3HOMKH abo
oesnioTHux JmiTanpHUX amapatiB (BIIJIA), mo mo3Bosse MBUAKO OTPUMATH aKTyalbHY iH(OpMAaIiio Tpo
BEJIMKI TEPUTOPIT;

— 1HTerpauis iCHyIOUMX AaHUX — BUKOPHUCTaHHS HasBHUX 0a3 TeoJaHuX, KapTorpadidHuX Marepiaiis,
3eMeIBHOI0 KaJacTpy Ta MicTOOYAiBHOI JOKYMEHTAIIIi;

— coIiaybHI JaHi Ta iHdopMaIris Bil TpPOMaJACHKOCTI — 3AITyICHHSI JaHUX, OTPUMAHUX depe3 OMUTYBAHHS
MEIIKaHI[IB 200 3 BAKOPUCTAHHSM KpayICOPCHHTOBUX IIAT(HOpPM.

OO0po0OKa MPOCTOPOBHX NAaHHWX IOJISITAE y MEPETBOPEHHI 3i0paHoi iHdopMauii y cTaHAapTU30BaHy
hopmy, sika Moxxe Oyt Bukopuctana B ['IC miist ananizy Ta Bizyaurizartii.

OcHOBHI eTanu 00pOOKH BKIIOYAIOT:

1. dopmaryBaHHSI Ta CTPYKTYpPYBaHHA AaHUX — MPHUBEACHHS AAaHUX N0 NOTpiOHOTO (hopmary
(manmpuknan, Shapefile, GeoJSON), ounIieHHs BiJl TOMUJIOK i JyOIFOBaHb.

2. I'eonpup’si3ka — KOpPUI'YBaHHS KOOpAMHAT IJISl NPHUBEICHHA [0 €IMHOI CHCTEMHU KOOpPIUHAT,
nampukian, Y CK-2000.

3. AHani3 Ta y3araJbHEHHS OaHUX — BUKOPUCTAHHS IPOCTOPOBUX 1 CTATHCTUYHUX METOMIB IS
00pOOKM BEIMKUX MACHBIB JaHUX.

4. InTerpanist JaHUX — MOEJHAHHS Pi3HOPIAHOT iH(popMalii 3 PI3HUX JKEPEN IUIsl CTBOPEHHS €TUHOT
0a3u reolaHuX.

30epiraHHs MPOCTOPOBHX JaHWX 3a0e3nedye iX JOCTYMHICTh, Oe3neKy Ta JIOBrOTpHUBaJe
BUKOpucTaHHs. OCHOBHI MiJIXOAM IO OpraHizailii 30epiraHHs BKIOYAI0Th:

1. Bukopucranns 6a3 reojlaHiX — CHCTEMH YIIpaBIiHHs 06a3aMu JaHuX, Taki gk PostgreSQL/PostGIS,
SIKi JTO3BOJIAFOTH 30€piraTv BEUKi 00CSATH TeOMPOCTOPOBUX JTAHUX 1 3a0e31euyBaTH iXHIO MBUAKY 00pOOKY.

2. XmapHi TexHouorii — mrardopmu, Taki sk ArcGIS Online a6o Google Earth Engine, 3a6e3meuyroTh
30epiranHs JaHUX Y XMapHOMY CEPEIOBHIL 3 MOKIIMBICTIO CITIJIBHOTO JOCTYITY JI0 HUX.

3. daiinoBe 30epiraHHs — BUKOPUCTAHHS JIOKAIBHUX HOCI{B 17151 30epiranHs QaiiiliB y cTaHJapTHUX
dopmarax (manpuximan, GeoTIFF, KML), mo 3a0e3medye mpocTOTy HOCTYITY, ajieé 0OMEXKy€e MOKIUBOCTI
CIUTFHOTO BUKOPUCTAHHSI.

4. PezepBHE KOMIIOBaHHS — pETyJISipHE CTBOPEHHSI KO JaHUX AJIS 3aXUCTY BiJl BTpaTH Yyepe3 TeXHIuH1
3001 abo kibeparaku.

Opranizarttis 300py, 00poOku Ta 30epiraHHS MPOCTOPOBHUX JAHUX BHUMAra€ BIIPOBAIDKEHHS €IUHUX
CTaHAAPTIB, CyYaCHHUX TEXHOJOTi 1 AOTpUMaHHS NOpPUHLIMIIB iHpopMauiiiHOi Oe3meku. lLle mo3Bomse
3a0€3MeYnTH BHUCOKY SIKICTh MaHHUX, iXHIO aKTyallbHICTh Ta JOCTYIHICTH JJISI BCIiX 3alliKaBIIEHUX CTOPIH,
BKJTFOYAIOYH OPTaHU MiCIIEBOTO CAMOBPSAYBAHHS, CIICIIaJIiCTIB Ta TPOMAICHKICTb.

I'eoindopmaniitni mogeni (I'IM) € cydyacHUMH IHCTPYMEHTAaMH JJIsl MOHITOPUHTY CTaHy TEPUTOPiH
TEpUTOPiaIbHUX TPOMaJ, OCKIIEKH BOHU JO3BOJISIIOTH 00’ €IHATH Pi3HOPiAHI JaHi MPo MPOCTOpOBi 00’ €KTH,
BUSIBUTH 3aKOHOMIPHOCTI Ta OLIIHUTH 3MiHH Y BUKOPHUCTaHHI TEPUTOPii. 3aBASKU BKa3aHUM MOJAEISIM OPTaHH
MICIIEBOTO CAMOBPSITyBaHHS OTPUMYIOTh 3MOTY IPUIMAaTH OOTPYHTOBaHI PillIeHHS 111010 PO3BUTKY TEPUTOPIH,
30epeskeHHs MPUPOAHUX PECYPCIB Ta 3a0e3MeUeHHs CTaJoro PO3BUTKY.

I'IM y KOHTEKCTi MOHITOPHHTY HEPYXOMOCTI TEPUTOPIaIbHUX IPOMaJ BUCTYIAIOTH SIK MAaTeMaTHUYH1
g rpadidHi MOJEITI, MO BiqoOpakaroTh MPOCTOPOBY CTPYKTYPY, CTaH, JUHAMIKY 3MiH 1 B3a€MO3B'SI3KH MiXK
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pi3HHMH elleMEHTaMM TepHUTOpii. IX ocHOBHa (yHKIis — 3abe3neueHHs Biyanlizallil Ta aHai3y NaHUX Y
3py4YHOMY JJIsl iHTeppeTanii popmari.

OCHOBHI eTany BUKOPHCTaHHS TeoiH(opMatiiHuX MoAesIel IpeAcTaBlIeH]l Ha pUCYHKY 1.

[IpakTruHe 3HA4YEHHS Te0iHPOPMAIIHHUX MOAEIE Y MOHITOPUHTY:

1. ExoJtoriqHAN MOHITOPHHT — OITiIHKA CTAaHy IPHPOJTHHUX PECYPCiB, MOHITOPUHT SKOCTI ITOBITPSI, BOJIH,
CTaHy IPYHTIB, a TAKOX BHUSBJICHHS 30H €KOJIOT1YHOT KaTacTpodH.

2. MouitopuHr 3a0ynoBH — KOHTPOJb 3a JOTPHUMAHHSIM MiCTOOYAIBHHX HOpPM, aHaji3 AMHAMIKU
3a0y710BH, BUSABJICHHS HECAHKITIOHOBAHUX OY/TiBEIIb.

3. CouianbHO-€KOHOMIUHHMI aHalli3 — aHami3 JeMorpadiuHux TEHJCHIIIN, piBHS 3a0e3MedeHOCTi
1HPPACTPYKTYpOIO, IPOOIEMHHUX TEPUTOPIH.

4. IIpupom00XOpOHHI 3aX0AX — TUIAHYBAHHS 3aXOJ(iB i3 30epekeHHs 010pi3HOMAHITTS, BiTHOBICHHS
JTiciB, 3amo0IiTaHHs epo3ii IPYHTIB.

BuxopucraHHs pe3yiIbTaTiB AUCTAHIIHOTO 30HyBaHHS (CYyIIyTHUKOBI 3HIMKH,
aepodoro3HimMky, xaHi BITJIA)

DopMyBaHHS
BUXITHUX JaHUX [HTerparis 1aHuX 3eMeIbHOTO KaJacTpy, MIiCTOOYIIBHOT TOKyMEHTallil, eMorpadiaHoi
CTaTHCTHKH, 1H(OpMaLiT PO iHYPACTPYKTYPY TOLIO
O0poobka ta popmanizarist ganux y I'IC amnst npuBeeHHs 1X 10 €IMHOT CTPYKTYpH
Po3po0Oka kaprorpadiuHuX mapis, sKi BiIoOpaxarTh Pi3Hi aCIeKTH TePUTOPIT (HAIPUKIA,
3eMJICKOPUCTYBAHHS, IPUPOJIHI peCypCH, TPOOIEeMHi 30HN)
CTBOpEeHH:
FeOIH(bOpMaHMHOI BuznauenHst mapameTpiB Mojed, siki Oy Iy Th aHali3yBaTHCs (€KOJIOTTYHHUI CTaH,
Mozedi

IHQpacTPyKTypHI XapaKTePUCTHKH, IIUIbHICTh 320y A0BH TOIIIO)

Bukopucranss ananituaaux iHcrpymenTiB ['1C s MozesroBaHHsI Ta NPOTHO3yBaHHSI 3MiH

[IpoBenenHs peryapHOro 300py JaHUX ISl OHOBJICHHS MO

3nificCHEHHsI IPOCTOPOBOT'O aHAJI3Y, HANPHUKIIA/, BUSBJIEHHS 3MiH Yy 3eMJIEKOPHCTYBaHHI,

MOHITOpI/IHF Ta OHiHKa €KOJIOTTYHHX npo6neM a00 BU3HAYCHHS 30H 3 HEraTUBHUMH SIBUIIIaMH

aHai3

3acTocyBaHHS TEMATHYHUAX KapT Ta IHTEPAKTUBHUX Bi3yalli3alliil JJIs IMOJIETIICHHS
IHTepIpeTalii JaHnx

BusineHHs npoOJIeMHUX 30H, TAKUX SIK JUISTHKH 3 BACOKUM PU3UKOM epo3ii IPyHTIB 200
MIEPEBUIIICHHSAM JOIYCTHMUX €KOJIOTIYHUX HOPM

[TnanyBaHHs 3aX0/IB JUIs TOKPAILEHHS CTaHy TEPUTOPIH (HAIIPUKIIa]], CTBOPEHHS 3eJICHUX

TIpuiHATTS pilIcHb EATA - . e
30H, MOJICPHI3allis iIHPPACTPYKTYpH, 3ar00iraHHs 3a0y/10B1 HEOC3MEYHUX TEPUTOPIH)

Ha OCHOBI MO

OuiHka eheKTHBHOCTI peasi30BaHHUX 3aX0/1iB Uepe3 MOPIBHIHHSI HOBHUX JaHUX 3
MOTEePETHIMHU MOICIISIMU

Pucynox I — Cxema etaniB BUKOPUCTaHHs Te€OIHPOPMAiTHUX MoJieeil y KOHTEKCTI MOHITOPUHTY
TEpUTOPIH
Figure 1 — Scheme of stages of use of geoinformation models in the context of territorial monitoring
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I'M TakoX MAO3BOJNSIOTH IHTETPYBAaTH HaHI B XMapHi cepBicH UIS KOJEKTHBHOI pobOoTh Ta
3a0e3evYeHHs IOCTYyY 0 aKTyalbHUX JaHUX JJIs BCiX 3allikaBleHUX cropiH. Hampukian, Taki miardopmu,
sk ArcGIS Online, naroTh 3MOTry HE JMIIE CTBOPIOBATH MOJIENI, aje i NpPEeACTaBISATH iX Yy BHUIISIL
IHTEPaKTUBHUX KapT, TOCTYITHUX Yepe3 iHTepHET.

Iarerpanis 'IC y mpomecn nmpuAHATTS YNPaBNiHCHKHX pIllIEHh HA MICIIEBOMY piBHI € OJHHUM i3
HaWBKIUBIMIUX 1HCTPYMEHTIB TSI 3a0e31edeHHs ¢(h)eKTUBHOTO YIIPABIiHHSI TEPUTOPISIMH TEPUTOPIATBHAX
rpoman. ['IC HamaroTh MOXIHMBICTH aHaJi3yBaTH INPOCTOPOBI JaHi, OI[IHIOBATH MOTOYHY CHTYAIIilo,
MIPOTHO3YBATH HACIIIKH Pi3HUX CLEHapiiB Ta 0OIPYHTOBYBATH yIPaBIiHCHKI PilIEHHS.

I'lC nmo3BONAIOTH CHCTEMATHU3yBaTH iH(MOPMAII0 TIPO TEPUTOPi0, 00’€KTH IHPPACTPYKTYpH,
nemorpadiuHi OKa3HUKH, EKOJIOTTYHHI cTaH Ta iHIi aciekTu. LI indopmaltist iHTerpyeThes y BUMIISI IIapiB
Ha KaprorpadidHili OCHOBI, IO HA/IA€E Bi3yasi3allito, 3p03yMily AJisl OpraHiB BIaAH Ta TPOMaACHKOCTI. 3aBIsKU
IbOMY OPTaHH MICIICBOTO CAMOBPSIAyBaHHS OTPUMYIOTh IHCTPYMEHT [UIsl BUPILICHHS PSAY 3aBIaHb, 30KpeMa:

- IUTAaHYBaHHS PO3BUTKY TEPUTOpii — BHM3HAYEHHS IEPCIEKTUBHUX 30H Uil 3a0yaoBH,
CTBOPEHHSI HOBHX 1H()PACTPYKTYPHUX 00’ €KTIiB, 30€peKEeHHS 3eJICHUX 30H;

- pO3MOJiN pecypciB — ONTHUMI3allis BUKOPUCTaHHsS 3€Melb, BOJHHX Ta IHIIUX PECypciB
BIATIOBITHO 10 TOTPed rpoMay;

- MOHITOPHHI' CTaHy iH(PACTPYKTYpH — KOHTpPOIb 3a CTaHOM JOpir, BOJOMOCTA4YaHHS,
KaHaJli3alii, eHepreTHIHUX MEPEK, CBOEYacHe pearyBaHHs Ha aBapiiiHi cUTyauii;

- 3a0e31eUeHHs TPO30POCTi — MPENCTABICHHS Pe3yIbTaTiB aHANI3y Y BUTIIAI IHTEPAKTUBHUX
KapT Ta 3BiTiB, JOCTYIHUX IS TPOMaJICEKOCTI.

Etanu interpanii I'IC y mponec ynpaBiiHHsS TepUTOpiil TepUTOpiaIbHUX TPOMaj MpeACTaBiICHI Ha
PUCYHKY 2.

Busnrauenss npioputeTHHX cdep, ne Bukopuctanasa ['1C Moxe miaBumuTH e(heKTUBHICTD
1. Ouinka notpe6 YIIPaBIIHHS: 3eMJIEKOPUCTYBaHHsI, TPAHCIIOPT, €KOJIOTis TOI0. BpaxoBytoTbest BUMOTrH
rpomMaau 3aKOHOJIABCTBA Ta MOTPEOU 3aI[IKaBICHUX CTOPIH

2. ®opmyBanHs 0331 36ip, 06poGKa TA CHCTEMATH3ALLs POCTOPOBHX JAHNX 3 PI3HHX JUKEPEIT: 3eMEIBHOTO

re0JjaHuX KaJ1acTpy, CylyTHUKOBUX 3HIMKIB, IaHUX ITOJIbOBHX JOCITIPKEHb, CTATUCTHYHUX 0a3
3. Po3poOka . CTBOpEHHS TeMaTHYHOI KapTH, sIKi JO3BOJISIOTH Bi3yalli3yBaTH Pi3Hi aCIIEKTH PO3BUTKY
KaprorpadiHoi IpOMa/iv, HANIPHKJIa]], 30HU PU3UKY, piBeHb 3a0e3neueHoCT] iHPPacTpyKTypoIo,
MOZACI1 JnemorpadiuHy CHTYAIO

4. Inrerpauis I'IC B Bukopucranns I'IC sik 0CHOBHOTO iHCTpYMEHTY aHallizy Ta IporHosysanHs (Bizyamizaris B
YIPaBIIHCEKI I'IC nuist oLiHKM BIUTMBY HA CYCi/IHI 30HH TiJ 9ac 0OTOBOPEHHS HOBOTO JICTAJIHLHOTO IJIAHY
nponecu TepuTopii)

Pucynox 2 — Cxema erarmis interpaii ['1C y nporec ynpaBimiHHS TEPUTOPii TEPUTOPiaTbHUX TPOMAL
Figure 2 — Scheme of stages of integration of GIS into the process of managing territories of territorial
communities

[Tpaktuuni acriekty 3actocyBanHs ['1C:

— MiATpUMKa pillleHb Yy KPHU30BHX CHUTYyallisx. Hampuknax, mix wac mikBimamii HacIHiikiB
HajBuYaiiHuX cutyaniid ['IC 1o3BosIsie onepaTHBHO BU3HAYUTH 30HU YPaXXKCHHS, OL[IHUTH JOCTYITHICTh JA0OPIir
Ta ONTHMAJIbHI MapIIPyTH AJIS €BaKyalii HaceJIeHHS;
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— aHai3 3MiH y BuUKopucTaHHI Teputopid. I'IC MoXe BHUSBIATH HE3aKOHHE BHKOPHUCTAHHS
3eMellb, IEPEeBUIICHHS HOpM 3a0y/I0BH, JIETPaJIallif0 EKOCUCTEM;

- MiATPUMKa TPOMaJICBKOTO yrpasiinHs. Bizyanizauis y ['IC nanux npo O1opxeTu, BUTpaTu Ha
iH(ppacTpyKTypy ab0 eKOJOTiuHUI cTaH TepuUTOpiil 3abe3neuye mpo30picTh i JOBIpY TPOMaJCHKOCTI;

- MIPOTHO3YBaHHS PO3BUTKY TepuTopiil. [ IC 703BOJIAIOTH MOIETIOBATH Pi3HI CIIeHAPil PO3BUTKY,
OIIIHIOIOYH TXHIM BIUIMB Ha €KOJIOTIYHI, COIalbHI Ta €KOHOMIYHI aCIEKTH.

Tomy, interpauis I'IC y npouecu ynpaBmiHHS TEpUTOPiIMHU crpHsi€ e()EeKTHUBHOMY BUKOPHUCTAaHHIO
pecypciB, MiABHIIEHHIO SKOCTI YXKUTTS TPOMAaISH, IPO30POCTiI YIPABIMIHHSI 3€MEITFHUMU pecypcaMyd  Ta
MIPOCTOPOBOMY PO3BUTKY TEPUTOPIAILHUX IPOMa.

BucnoBku. Takum uymHOM, TeoiH(opMamiliHi MOJENI € HEBiJA €MHOIO CKJIaJOBOIO CHUCTEMH
MOHITOPMHTY TEPHTOpili TEPHTOPialbHUX TPOMaj. IX BHKODHCTAaHHS JO03BOJIA€ 3HAYHO MiJABMIIUTH
e(heKTUBHICTh YNPABIIHHA TEPUTOPISIMH, 3a0€3MEUUTH CTATICTh PO3BUTKY TPOMAI 1 CIPHUATH BUPINICHHIO
aKTyalbHUX MicTOOYIIBHUX MPOOIIEM.

I'C BucTynaroth yHiBepcaJbHUM iHCTPYMEHTOM, SKHH JO3BOJISE ONEPATHUBHO pearyBaTu Ha 3MiHH Y
CTaHi TEPUTOPiH, OIIHIOBATH TOTOYHI MpOOJIeMH Ta IUIAHYBAaTH 3aXOOU 3 iX BHUPIMICHHS. 3aBISKH
¢dyHkuionanbHUM MoxHBOCTAM ['IC MokHa 3a0€3MeYnTH MOHITOPHHT HEPYXOMOCTI, €KOJIOTIYHOTO CTaHy,
KOHTPOJIb 32 3eMJICKOPHCTYBAaHHIM, OLIHKY COLIalbHO-€KOHOMIYHMX MOKa3HUKIB Ta IUIaHYBaHHS CTajoOro
PO3BUTKY T€PUTOPiaJIbHOT IPOMAIH.

HopmaruBHo-paBoBa 6a3a YkpaiHW CTBOpPIOE CHpHUSTIMBI yMOBH sl BoposamkeHHs [1C y
MiCTOOY/iBHY IPaKTHKY. BUKOpHCTaHHS LIMX TEXHOJOTIH 103BOJIsIE BUPIIIUTH Cy4YacHi 3aBJaHHs B YIpaBIiHHI
TEPUTOPISIMU ¥ 3€MENbHUMH PECypcaMi, cepel SIKHX: MOAOJIAHHS HACHiAKIB BOEHHUX IiH, 3a0e3medeHHs
rporieciB ypOanizamii abo cyOypOaHizaiiii, mpoTHii TOTIPIICHHIO €KOJIOTIYHOI CUTYyallii, medimuT pecypciB i
3pOCTaHHS COIIaIbHUX MTOTPEO HACEIICHHS.

30ip, 00poOka Ta 30epiraHHs MPOCTOPOBUX JaHUX € 0a30BMMHU eranamu Juis BrpoBampkeHHs ['1C.
3abe3nedeHAs] TOYHOCTI, aKTyalbHOCTI Ta ¢opmaiizamii JaHUX € OCHOBHHM (DaKTOPOM YCITIIITHOTO
¢yHKUiOHYBaHHS reoindopMartiitaux cucreM. CydacHi iHCTpyMeHTH, Taki sk QGIS Ta ArcGIS, no3BonsioTh
e(eKTUBHO BUKOHYBAaTH IIi 3aBIaHHA, IHTErpylO4yH pPi3HOPiIAHY iHQopMaliro B eauHy Treoindopmauiiny
MOJIEINb i MOJENIOBATH NpoliecaMt 00’ €KTiB HEPYXOMOCTI.

I'eoindopmariitHi MoJeni JOBOJSATH CBOK €(EKTUBHICTh y MPOBEACHHI MOHITOPUHTY CTaHy
TepuTopii. BoHu 3a0e3medyroTh MOXKIMBICTH MPOTHO3YBaHHS 3MiH, BHSBJICHHS PH3HKIB i BH3HAUYEHHS
MIPIOPUTETHUX HANPAMIB PO3BUTKY. BUKOpUCTaHHS TaKMX MOAENEH 1a€ 3MOTY HE JIMILE aHAIi3yBaTH IIOTOUYHY
CUTYaIIio, a i IMJIaHyBaTH TOBIOCTPOKOBI 3aX0/IH PO3BUTKY TEPUTOPIiaATLHAX TPOMAT.

Inrerpamis T'IC y mporecn NpUHHSTTS yNPaBIiHCBKHX PIllleHh HA MICIEBOMY pIiBHI CIIPHSIE
MiABUIICHHIO SIKOCTi YNPaBJIiHHSA Ta MPO30POCTi HisUIBHOCTI opraHiB Biagu. ['eoindopmamiiiHi cuctemMu i
TEXHOJIOTIi Haal0Th MOKJIMBICTh OTPHMATH Bi3yaiizoBaHy iHMopMariio st eheKTHBHOTO OOIPYHTYBaHHS
pillieHb, PO3NOIIATH PECypCH, PearyBaT Ha KpH30Bi CHTYallii Ta 3a0€31eUyBaTH CTaIuid PO3BUTOK TPOMA.

MetonuuHi 3acagd € TPAaKTHYHUM IHCTPYMEHTOM Uil OpraHiB MiCLEBOTO CaMOBpSAyBaHHS,
IH)KEHepiB Ta IIaHyBAJIBHUKIB, SIKi IPALIIOIOTh HaJl yIOCKOHAJICHHSM YNIPaBIIiHHS TEPUTOPISIMU 1 3eMETbHUMHU
pecypcamu. IX BIpOBa/KEHHS JO3BOJNHTH IIiJBUIINTH e(pEKTHBHICTH MiCTOOYIiBHOTO MOHITOPHHTY,
3a0€3MeYUTH IPOCTOPOBHI PO3BUTOK TEPUTOPiAJIbHIX IpoMa, chopMyBaTH reoiHpopMaLiiHe miaIpyHTS A1
PO3pOOKH KOMIUIEKCHHX TLUIaHIB.
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Summary. The relevance of the research topic has been proven. It is determined that geoinformation
models are an integral part of the territorial community monitoring system. Their use can significantly increase
the efficiency of territories management, ensure the sustainability of community development and facilitate
the solution of topical urban development problems.

Geoinformation systems and technologies are a universal tool that allows you to respond promptly to
changes in the state of territories, evaluate current problems and plan measures to solve them. Due to the
functional capabilities of geoinformation systems and technologies, it is possible to monitor real estate,
ecological status, land use, assessment of socio-economic indicators and planning of sustainable development
of the territorial community.

The legal framework of Ukraine creates favorable conditions for the introduction of geoinformation
systems and technologies into urban practice. The use of these technologies allows you to solve modern tasks
in the management of territories and land resources, including: overcoming the consequences of hostilities,
ensuring processes of urbanization or suburbanization, counteracting the worsening of the environmental
situation, deficiency of resources and growth of social needs of the population.

Collection, processing and storage of spatial data are the basic stages for the introduction of
geoinformation systems and technologies. Ensuring the accuracy, relevance and formalization of data is a
major factor in the successful functioning of geoinformation systems. Modern tools, such as QGIS and ArcGIS,
allow you to effectively perform these tasks, integrating the heterogeneous information into a single
geoinformation model and modeling the processes of real estate.
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Geoinformation models prove their effectiveness in monitoring the condition of the territories. They
provide the possibility of predicting changes, identifying risks and determining priority areas of development.
The use of such models allows not only to analyze the current situation, but also to plan long -term measures
for the development of territorial communities.

Integration into the processes of management decisions at the local level contributes to improving the
quality of management and transparency of the activities of the authorities. Geoinformation systems and
technologies make it possible to obtain visualized information to effectively justify decisions, to allocate
resources, to respond to crisis situations and to ensure sustainable community development.

Methodical principles are a practical tool for local self -government bodies, engineers and planners
working on improving the management of territories and land resources. Their implementation will increase
the efficiency of urban planning, provide spatial development of territorial communities, form a
geoinformation basis for the development of complex plans.

Keywords: geoinformation systems, geoinformation technologies, real estate, modeling of real estate,
integrated plans for spatial development, territorial communities, monitoring, town planning monitoring, land
management management.
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AHoTamisi. Bu3HadyeHa akTyajbHICTH TeMHu poOOTH. JlocArHyTa MeTa JOCHIMKCHHS BiTHOCHO
PO3pOOKH CTEHKXOJICPHO-OPIEHTOBAHOTO MiAXOAY 10 (POopMyBaHHS METPOJIOTIYHOTO 3a0e3MeUeHHS SKOCTI
re0/Ie3NYHUX pOOIT Ta BU3HAYCHHS iX BIUIUBY Ha PiBEHb aBTOMaTH3auii KapT. i mocsArHEHHs TOCTaBICHOT
METH BUPIIICHI HACTYITHI 3aBAAHHS: BUBHAYCHHS CTEHKXOJIIEPIB, 110 B3AEMOIIFOTh Y CUCTEMI METPOJIIOTIYHUX
JOCITI/KEHB; XapaKTePUCTHKA 3aIlikaBICHUX OcCi0, Mo (YHKIIOHYIOTh y CHCTEMi 3€MIICKOPUCTYBAHHS;
PO3p0o0Ka HAIPSIMIB CTEHKXOJIIEPHO-OPIEHTOBAHOTO MiAX0Ly 10 (HOPMYBaHHS METPOJIOTIYHOTO 3a0e3MeUeHHS
SIKOCTI T€OJIC3NIHHUX POOIT; BU3HAYCHHS BIUIMBY METPOJIOTTYHOTO 3a0€3MeUeHHS SKOCTI I'e0e3UIHUX POOIT Ha
piBEHBb aBTOMATH3AIli]l KapT.
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VY pe3ynbTaTi JoCHiKeHH 00T pYHTOBaHI TEOPETUYHI TIOJIOXKEHHS IIOA0 BU3HAYCHHS CTEHKXOJIIePiB,
o QyHKIIOHYIOTh Y cepi 3eMeNTbHUX BITHOCHH i METPOJIOTIYHOI AisTIBHOCTI SIK TPYITH 3alliKaBJIEHUX 0CiO,
oo 3a0e3MevyloTh peatizamilo (YHKIIOHAIBHUX HANpsMIiB 3a BiAMOBIIHUMHU cdepaMu, AisUIBHICTH SKHUX
JIO3BOJISIE TIABUINUTH AKICTh T€0JAE3MYHUX POOIT, 3pOCTaHHS MPOCTOPOBOTO 3a0e3MeYeHHs Ta e(heKTUBHOCTI
BHKOPHCTAHHS 3€MeIb Ha PETiOHAIBHOMY PiBHI.

BcraHoBiieHO XBHJIETIONIOHUN XapakTep piBHsS B3a€MOJii CTEHKXONIEPiB, Y cdepi METpOIOTidyHOT
JisUTBHOCTI Ta 3eMENbHUX BiIHOCHH 3a PEerioHaMH, 10 CBIIYHUTH MPO BiACYTHICTD WiTKUX TEHACHLIH PO3BUTKY
Ta 3a0e3nedeHHs e(peKTUBHOCTI B3aeMoBimHOCHH. CITiJl BKa3aTH Ha HU3LKHUK PiBEHb MAPTHEPCHKUX BITHOCHH.

AHaIOTi4HI TEHJIEHIIi CHOCTEepIraloThCsl 13 pIBHEM aBTOMATH3allii KapT i3 3acTOCYBaHHSIM
reoiHgopMaLiifHUX CUCTEM, [Ie IPOLeC Peali3y€eThes Ha MOCepeJHbOMY PiBHI y OunbmiocTi perioHis. [lopsiz 3
MM, Ha HECYTTEBOMY piBHI 3IiHCHIOETbCS aBTOMATH3alis y TpU(POHTOBHX perioHax (3amopi3bKuid,
CyMchekmii, XapKiBchbkuid, XepCcOHChKHIA). Ha HU3bKOMY PiBHI 371 CHIOETRCS aBTOMaTH3aIlisA y JloHebKOMY
Ta JlyranceKkoMy perioHax, 110 MOB’S3aHO i3 aKTHBHUM BEICHHSM OOMOBHX i 1 OKyNAaIi€l0 TEpUTOPIH.

VY pe3ynpTaTi MaTeMaTUYHOrO MOJIETIOBAHHS BCTAHOBJIEHO, IIO 3POCTAaHHS PiBHSA €(EKTHBHOCTI
CTEHKXONIEPHUX BITHOCHH y cdepi METPOJIOTIUHOI MISITFHOCTI Ta 3e€MEIbHUX BiTHOCHH MPHU3BOIUTH IO
301IBLICHHS] aKTHBHOCTI aBTOMAaTH3allii KapT i3 3aCTOCYBaHHSM TeoiH(QOpMamiiHUX CHCTEM 1 HaBIIaKH.
3pocTaHHs SIKOCTI reofie3nyHuX poOiT Ha Maibke Ha 31 % mpusBene 1o 30iNbLICHHS PiBHS aBTOMaTH3aLii i
HaBmaku. llocTiitHWI mapaMeTp CBITYUTH NMPO HETATHMBHUHN BIUIMB IHIMUX YMHHHKIB, IO HE BPaxoBaHi y
MaTeMaTUYHiil MOIE.

TakuM 4YHMHOM, OOIPYHTOBaHO CTEHKXOJNAEPHO-OPI€EHTOBAaHMN MiAXig [0 A0 (QopMyBaHHS
METPOJIOTIYHOTO 3a0€3MeYeHHs SIKOCTI Te0Ie3NIHUX POOIT Ta BU3HAYCHO iX BIUIMB HA aBTOMATH3ALIIO KapT.
e no3momsio copMyBaTH KiIbKICHY OCHOBY IUISI TPUUHATTSA PIMICHh yV cepi BHKOPHUCTAHHSI 3€MEIb,
BU3HAYUTH TEHJCHIIT 3MiH TOKa3HMKIB IIIJISIXOM 3aCTOCYBaHHS pPO3POO0JICHOT MaTeMaTHYHOI MOJENi s
MPOTHO3YBAHHS IPECTABICHUX YHHHHUKIB.

KarouoBi caoBa:  CTEHKXONIECPHO-OPIEHTOBAHWN  MIOXid, CTEUKXOIAECPH, METPOJIOTIUHE
3a0e3MeUYeHHs], SKICTh Te0Je3NYHIX poOiT, aBTOMATH3AIlisl KapT, reoiH(opMaIliifHi CHCTEMH.

Beryn. 3a0e3nedeHHs SIKOCTI T€0IE3UYHUX POOIT € BaXKIIMBUM YMHHHUKOM, IO BIIMBA€E HAa PiBEHb
MIPOCTOPOBOTO 3a0€3MECUCHHS Y CHCTeMi BUKOPHCTaHHS 3eMellb. [IpocTopose 3abe3nedueHHs GpopMyeThes Ha
OCHOBI 3/1IHCHEHHS Ail KapTorpadyBaHHs, 10 Y Cy4YaCHUX YMOBaX CIIPSIMOBAHO Ha aBTOMAaTH3allil0 KapT Yepes3
MIpU3My BUKOPUCTAHHS reoiHopmaniiaux cucteM. Kpim Toro, 1 miABUINEHHS SKOCTI T€0e3MIHUX poOiT
HEOOXITHOI0 YMOBOIO € 3pPOCTAaHHSA IX TEXHIYHOTO W TEXHOJOTIYHOTO PIBHA Y TOMY YHCII Ha OCHOBI
METPOJIOTTYHOTO 3203 MEUCHHS.

Mertpornoriyae 3a0e3neueHHs HeoOXiTHe A 3a0e3MeYeHHs! €IHOCTI BUKOHAHHS T€0AE3UYHUX POOIT
Ta 3POCTaHHS iX SKOCTI Y CHCTEMi 3eMJICKOPHUCTYBAHHS. Y IIbOMY KOHTEKCTI OCOOJIHMBOTO 3HAUCHHS Mae
(YHKLIOHYBaHHS METPOJIOTIYHOI CHCTEMH, Yy SIKiii B3a€MOJIIOTH 3alliKaBlieHI OCOOHM 1 peami3yeThes
CTEHKXOJIJICPHO-OPIEHTOBAHUN TiAXiJ.

Jis perynroBaHHS CTEUKXOIIEPHUX BITHOCHH y cdepi PopMyBaHHS METPOJIOTIYHOTO 3a0e3reueHHs
po3po0iIeHI Ta 3aCTOCOBYIOTHCS HOPMATHBHO-TIPABOBI JOKYMEHTH: 3akoHHM Ykpaiam «IIpo mpuemHaHHS
Vkpainu no KonBeHuii mpo 3acHyBaHHS MixHaponHoi oprasizauii 3akoHomaB4oi meTrpousorii», «IIpo
npuenHaHHd YKpaiHu 1o MeTpuuHoi KoHBeHLiD», «lIpo MeTposorito Ta METpOJIOTiYHYy MiSIBHICTBY,
IToctanoBun KMV «IIpo 3aTBepmKeHHS KPUTEPIiB, 32 SKUMH OIIIHIOETHCS CTYITIHb PU3UKY BiJ ITPOBAKEHHS
YIIOBHOB2YKEHUMH HAYKOBHMH METPOJIOTIYHUMHE [IEHTPAMH, Jep>KaBHUMH TIAMPUEMCTBAMH, SIKi HAJICkKATh 10
cdepu ynpaBiiHHS LEHTPAILHOTO OpTraHy BMKOHABYOI BIAAM, IO peajli3ye Aep’KaBHY MONITHKY y cdepi
METpPOJIOTii Ta METPOJIOTIYHOI MiSUTBHOCTi, Ta IPOBAATh METPOJIOTIYHY [isUIbHICTH, ITOBIPOYHUMU
J1a00paTOPISIMU TOCIOJIAPCHKOI JISUTBHOCTI 3 TPOBEACHHS IMOBIPKH 3aKOHOJABYO PEryJhOBaHUX 3aco0iB
BUMIpIOBaJIbHOI TEXHIKH, IO Mepe0yBaloTh B EKCIUTyaTalii, Ta BU3HAYAETHCS MEPIOJUYHICTD 3Ii1HCHEHHS
TUTAHOBUX 3aXOiB JIep)KaBHOTO HAriasny (KOHTpOI0) MiHICTEpCTBOM DPO3BHTKY €KOHOMIKH, TOPTiBI Ta
CLITBCBKOTO TOCTIOMapCcTBaY, «I1po 3aTBepmkeHHs TEeXHIYHOTO pEerIaMeHTy 3ac00iB BUMIPIOBAIHHOT TEXHIKIY,
«IIpo ocobnmBoCTI 3a0e3MeueHHs €JHOCTI BUMIPIOBaHb y cdepi o0opoHn Ykpainu», «IIpo 3aTBepkeHHS
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[Nopsiaky 3niiCHEHHS KOHTPOJIO 32 JoJep KaHHIM IpaBHII 1 yMOB 30epiranHs Ta 3aCTOCYBaHHS HalllOHATIbHUX
etanoHiBy, «lIpo 3arBepmkenus I[lomoxxenns mpo JepkaBHy ciayxOy YkpaiHW 3 NmuUTaHb Oe3MEYHOCTI
Xap4oBHX TNPOIYKTIB Ta 3aXUCTY CIIOKHBadiB» (MeTpoyoriuHuil Harisa), «[Ipo BH3HAYEHHS HAyKOBHX
METpOJIOTIYHUX ILeHTpiB», Haka3z MiHicTepcTBa €KOHOMIYHOTO PO3BHTKY 1 TopriBmi Ykpainum «[Ipo
3aTBEp/PKEHHS yHipikoBaHoi ¢opMH akTa, CKIAQJAECHOIO 3a pe3yiabTaTaMH MPOBEACHHS IUIAHOBOI
(Tmo3aruranoBoi) MepeBipKy HAYKOBOTO METPOJIOTIYHOTO IEHTPY, ASPKAaBHOTO IiANPHEMCTBA, SIKE HAJICKHUTH
1o cepu ynpariniHH MiHiCTepcTBa PO3BUTKY €KOHOMIKH, TOPTIBJI Ta CLIBCHKOTO TOCIIOAApCTBA Y KpaiHu Ta
MIPOBaNTH METPOJIOTIYHY AISUTBHICTB, Ta MOBIPOYHOT TJaOOpaTOpii, AKi YITOBHOBasKeHI Ha MPOBEACHHS MOBIPKU
3ac00iB BUMIpIOBaJIBHOI TEXHIKH, IO TTepeOyBaloTh B €KCILTyaTaIlii Ta 3aCTOCOBYIOThCS ¥ cdhepi 3aKOHOIaBUO
peryib0BaHOi METPOJIOTI 010 BiAIOBIAHOCTI BUMOTraM 3akoHy Y kpainu «IIpo MeTpoIIorito Ta METPOJIOTiYHY
JisUTBHICTE» Ta BCTaHOBICHMM KpuTepism», Hakaz MinekoHomiku «[lpo 3aTBepKeHHS NPUMIpHHX
(3pazkoBux) (opM NESKMX NOKYMEHTIB, IIO IOAAIOTHCS A0 3asBU NMPO YHOBHOBAXCHHS HA IPOBEACHHS
TIOBIpKH 3ac00iB BUMIPIOBAIBHOI TEXHIKH, IO MEepeOyBarOTh B €KCIDIyaTallii Ta 3aCTOCOBYIOTHCS y cdepi
3aKOHOJABYO PETyJIboBaHOl MeTposoriin, Hakaz MinekoHOMpo3BUTKY «Jlesiki muTaHHs BeneHHs Peectpy
3aTBEpPKEHUX THINB 3acO0iB BHMIpPIOBABHOI TexXHiKM», Haka3z MiHeKOHOMpPO3BHUTKY «/leski muTaHHS
TSITEHOCT] HAYKOBHUX METPOJIOTIYHUX MEHTPiB», Hakaz MinekoHoMpo3BUTKY «IIpo 3aTBepKeHHS MTOI0XKEHB
PO HAYKOBI METPOJIOTIUHI IEHTPH Ta BU3HAHHS TAKUMH, 1[0 BTPATHUJIA YHHHICTh, ICAKUX HAKa3iB».

VY cydacHHX yMOBaX Ha HEIOCTaTHHOMY PiBHI BpaXOBYIOThCS IUTaHHS €()EeKTUBHOCTI CTEHKXOJIACPHOT
B3AEMOJIIT JTSI METPOJIOTIYHOTO 3a0€3MEYCHHSI IKOCTI TEO/IE3MIHUX POOIT, CIPSIMOBAHOTO Ha 3POCTaHHS PiBHS
aBTOMAaTH3alil KapT i MiIBUIIEHHS e()EKTUBHOCTI 3eMJICKOPHUCTYBaHHS.

TakuM 4MHOM, TeMa JOCHTIHKEHHS € aKTyallbHOIO, a 11 po3po0Ka Mae CBOEUaCHUH XapakTep.

Oznao icnyrwouux meopemudnux po3poook. B icHylounx po3poOKax Ta HOPMAaTHBHO-IIPABOBOMY
3a0e3MeUeHHI Ha HETOCTATHHOMY PiBHI BU3HAYCHI CTCHKXOJACPH, IO B3aEMOIIIOTH Y CHCTEMI METPOJIOTITHIX
JOCHIPKEHb. Y3araibHIOIOYM TEOPETHYHI MOJO0XKEHHsS, cOpMOBAHO KaTeropiajJbHUN amapar BH3HAYCHHS
creiikxonmepis [ 1-5].

Ha BiactmBOCTSX 1 O3HaKax CTelkxonaepiB chokycoBaHa yBara y poboti [6]. CreHkxommepu
XapaKTEePU3YIOThCS SIK CYKYIHICTh 3alliKaBJICHUX 0Ci0, 1[0 B3a€MOIIIOTh Y BIAMOBIAHIN cdepi It AOCATHEHHS
MOCTaBJICHOT METH (QYHKI[IOHYBaHHs cUCTeMH [7].

OyHKIIOHYBaHHS Ta B3aEMOJiS CTEHKXONIEPiB 3aJEKUTh BiJ OpraHi3alifHUX HamNpsSMiB
(dyHKLiIOHYBaHHs Cy0’ €KTIiB rocrojaproBanss [8—10].

CucreMaTH3yl04d HOPMAaTHUBHO-TIDaBOBE  3a0e3lEUeHHs, BUOKpEMJICHI CTEHKXOJAepH, IO
B3a€EMOJIIIOTH y cepi 3AiiICHEHHS! METPOJIOTIYHHUX TOCIiKEHb!

— IEHTpaJLHUN OpraH BUKOHABYOI BIaaM, o 3a0e3meuye (GpopMyBaHHS Mep>KaBHOI MONITHKH Y cdepi
METPOJIOTIT Ta METPOJIOTIUHOI AiSTTBHOCTI;

— LEHTpaJbHUH OpraH BUKOHABYOI BJaJu, IO peanidye Jep)KaBHY MONITHKY Y cdepi meTponorii Ta
METPOJIOTIYHOT MisUTEHOCTI;

— IIEHTPANbHUI OpTraH BUKOHABYOI BIIAJIH, IO peallizye JEpKaBHY IMOJITHKY y chepi METPOIOTiYHOTO
HarJsny;

— HAYKOBI METPOIIOTIYHI IEHTPH;

— JepKaBHI IMIIPHUEMCTBA, SIKI HAJIEKATh A0 chepu YIpaBIiHHSA IEHTPATLHOTO OpPTaHy BHKOHABUOI
BJIaJ¥, 10 peani3ye Aep:KaBHY HOMITHKY Yy cdepi METPOJIOTii Ta METPOJIOTIYHOI AisSUTBHOCTI, Ta MPOBAaIATh
METPOJIOTIYHY AisUTEHICTH B ABTOHOMHIHN Pecmyomini Kpum, obmactsix, mictax Kuei ra CeBacrormouni, MicTax
00J1aCHOr0 3HAUYEHHS;

— ciyx0a €IMHOTO Yacy i eTaloHHUX 4acToT, Ciry:k0a cTaHIapTHHUX 3pa3KiB CKJIAAY Ta BIACTHBOCTEH
pedoBuH i MatepiainiB, Ciryk0a CTaHIapTHUX TOBITKOBHX AaHUX HpO (i3HYHI CTalli Ta BIACTUBOCTI PEYOBUH
i MaTepiais;

— METpOJIOTIYHI CIIy)KOM LEHTPAIFHUX OpTaHiB BUKOHABYOI BJIAgH, IHIIMX JCPKaBHHX OpPraHiB,
MiANPUEMCTB Ta OpraHizaniii;

— OpTraHU 3 OLIIHKH BiJIIOBITHOCTI 3ac00iB BUMIipIOBaJIbHOI TEXHIKH Ta MOBipoYHi n1aboparopii [11].

Kpim Toro, BU3Ha4YeHI CTEHKXOIIEpH, 0 (QYHKIIIOHYIOTh Y CHCTEMI 3€METbHIX BiTHOCHH:
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— JIep’KaBHI OpraHy LEHTPAIBHOT BIIaIH;

— MICIICB] OpraHu Jep>KaBHOI BIIaJIH;

— OpraHd MiCLIEBOTO CAMOBPSAYBaHHS;

— TPEeACTaBHUKH TEPUTOPIAIbHUX IPOMA;

— TIpOEKTHI oprasizarii, mo 3a0e3meuyroTh (HOpPMYBaHHS Ta BHU3HAYAIOTh HANPSIMH BHKOPHUCTAHHSI
3eMellb;

— MiONPUEMCTBA Ta OpraHizalii, 1o 3a0e3MeuyI0Th CBOIO AiSUTBHICT Y c)epi BUKOPHUCTAHHS 3eMeTb;

— pOOITHUKH, IO (PYHKIIIOHYIOTH Y cdepi 3eMICKOPHUCTYBaHHS;

— TOI-MEHEKMEHT;

— YHOpaBIiHLI Pi3HOTO PiBHS;

— (¢iHaHCOBI Ta 0aHKIBCHKI yCTaHOBH, IO BIUIMBAalOTH Ha (pOpMyBaHHS Ta peamizallifo 3eMelbHUX
BiJTHOCHH;

— KOHTPOJIIOIOYH OPTaHy;

— opranizaiii, o 3a0e3neuyroTh 0e3MeKoBi mapamMeTpu;

— OpraHU COIIAJILHOTO 3a0e3eUeHHS;

— 1HOI CTEWKXOJNAEpH, MO QYHKIIOHYIOTh y c(epi 3eMEeTbHUX BiTHOCHH.

Memor Oocnidycennn € Po3poOKa CTEHKXOJIEPHO-OPIEHTOBAHOTO MiAX0AYy 10 (OpMyBaHHS
METPOJIOTIYHOTO 3a0€3IEUCHHS SKOCTI T'e0Ie3NTHIX pOOIT Ta BU3HAUYCHHS iX BIUTMBY HA PiBEHh aBTOMATH3AIII1
KapT. J{y1st JOCSATHEHHS TIOCTAaBIICHOT METH BHPIIIYIOTHCS HACTYIIHI 3aBJaHHSI:

— BU3HAYEHHSI CTEMKXOJIAEPIB, IO B3aEMOIIOTH y CUCTEMi METPOJIOTIYHUX JOCIiIKEeHb;

— XapakTepUCTHKa 3alliKaBJICHHUX OCi0, MO (QYHKIIOHYIOTh Y CHCTEMI 3€MIICKOPHCTYBaHHS,

— po3poOKka HampsSMIB CTEHKXOJIICPHO-OPIEHTOBAHOTO IMAX0my 10 (OPMYBAaHHS METPOJIOTIYHOTO
3a0€3MeUYeHHS IKOCTI Te0Ie3NIHUX POOiT;

— BH3HAaYeHHS BIUIMBY METPOJIOTIYHOTO 3a0e3MEeYeHHs] SKOCTI TeoJe3MYHUX poOIT Ha piBEHb
aBTOMAaTH3allii KaprT.

Bukaax ocHOBHOro Martepiajgy. Y pe3ynbTaTi JOCHIPKEHHS 3alpONOHOBAaHI HAMpPSIMH PO3POOKU
CTEUKXOJIICPHO-OPIEHTOBAHOTO MiAX0AY 10 (POPMYBaHHS METPOJIOTIUHOTO 3a0€3MEYEHHS IKOCTI F€OAC3UIHUX
poOir:

— BH3HAYCHHS IPYN CTEHKXOJIEPIB, IO B3aEMOJIIOTH y cepi METPOJIIOTIYHUX JOCIIKEHb;

— BHOKpEMJICHHS 3alliKaBJICHUX 0ci0, 10 QPYHKIIOHYIOTh Y cepi 3eMeNnbHUX BiAHOCHH;

— (¢dopMyBaHHS YHHHUKIB B3aEMOJII1 TPYIT CTEUKXOICPIB;

— BH3HAYCHHS PIBHS METPOJIOTIYHOTO 3a0e3MeUeHHS Te0Ie3UIHOT NisUTEHOCTI 33 peTioHaMHU;

— BH3HAYCHHS PiBHS SIKOCTI BUKOHAHHS I€0JIC3MYHUX POOIT 3a perioHaMu;

— OIiHKa piBHA aBTOMATH3allii KapT 13 3aCTOCYBaHHSIM IeOiHPOPMAIIfHUX CUCTEM 32 PETiOHAMH;

— OIliIHKAa CTEWKXOJACPHUX YHMHHHUKIB, IO (PYHKIIOHYIOTH Yy cdepi 3eMeTbHHX BITHOCHH Ta
METPOJIOTIYHOI JisUTBHOCTI;

— MaTeMaTHYHEe MOJEIIOBAHHS BIUIUBY CTEHKXONAEPHHX YWHHMKIB T4 KPUTEPIiB SKOCTI T€OJE3UUHUX
poOiT Ha piBeHb aBTOMATH3AIlI{ KAPT Y PEriOHATBPHOMY aCIeKTi;

— IHTepIpeTamis OTpUMaHuX PE3yIIbTATIB.

BpaxoBytoun HampsMu po3poOKH CTEHKXOIAEPHO-OPI€EHTOBAHOTO MiAXOAy A0 (GopMyBaHHS
METPOJIOTIYHOTO 3a0€e3MeYeHHS AKOCTI Ie0Ie3NIHIX poOiT, OOy I0BaHA CUCTEMa CTEHKXOJIEPHUX YNHHHKIB
(Tabm. 1).
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Taénuya 1 — CredkxonaepHi YHMHHUKH, [0 BU3HAYAIOTh METPOIIOTIYHY MisIBHICTE Ta cdepy
3eMENIbHUX BIITHOCHH
Table 1 — Stakeholder factors that determine metrological activities and the sphere of land relations

CTefKXoaepHi YMHHIKA | [To3HaueHHs

PiBeHb B3aeMo/Iii creiikxonaepiB y cdepi METpOIIOTIUHOI AisITbHOCTI (S))

LHEHTPabHUN OpraH BHUKOHABYOI BJamy, o 3abe3nedye (GopMyBaHHs AepiKaBHOI

MOJIITHUKH Y cepi METPOJIOTii Ta METPOJIOTIYHOT NisITbHOCTI Si
ueHTpanbynﬁ oprad BHKOHan'o'i BIIAJTH, IO peanisye nep)kKaBHY MOJITHKY V cdepi )
METPOJIOTIi Ta METPOJIOTIYHOI MisTTbHOCTI

LEHTPaJIbHUH OpraH BUKOHABYOI BIAJH, IO peani3ye Aep:KaBHY MOIITHKY y cdepi Sis

MeTpOJ'IOI‘i‘IHOI‘O Harjsgay

HayKOBI METPOJIOTIYHI IICHTPH S

Jep>KaBHI TMiAMPUEMCTBA, IKi HAJIEKaTh 10 cepH yIpaBIIiHHS EHTPATHHOTO OPTaHy
BUKOHABYOI BIaAW, LIO peaji3ye OepKaBHY NOJITUKY y cdepi MeTpoiorii Ta
METPOJIOTIYHOI MisITFHOCTI, Ta MPOBAATh METPOJIOTIUHY HisSUTbHICTE B ABTOHOMHIM S1s
PecrryOmimi Kpum, o6mactsx, mictax KwueBi Tta CeBacromoii, MicTtax 00JacHOTO
3HAYCHHS

Cayx0a eAMHOTO Yacy i eTaJoHHHX 4acToT, Ciayk0a cTaHIapTHHUX 3pa3KiB CKIaay Ta
BIIACTHBOCTEW pedoBHUH 1 MarepianiB, Ciyk0a cTaHAAPTHHUX AOBITKOBUX TaHHUX PO S16
(i3u4HI cTaji Ta BIACTHBOCTI PEUOBHH i MaTepiaiB;

METPOJIOTIUHI CITY>)KOM HEHTPabHUX OpraHiB BUKOHABYOI BIAJH, IHIIUX JCpPKaBHUX

OpraHiB, MiANPHUEMCTB Ta OpraHi3alii; Si7
OpraHd 3 OI[IHKM BiAMOBIJHOCTI 3acO0iB BHMIpIOBAaIbHOI TEXHIKA Ta MOBIpOYHI S
nmabopatopii 8
PiBeHb B3aeMOIii CTEHKXONIEPIB, 10 GYHKIIOHYIOTh ¥ cepi 3eMeNIbHUX BITHOCHH (S?)

Jiep>KaBHi OpraHy IeHTPalIbHOI BIaIu Sor
MICIIEBi OPTaHU JIepP>KaBHOI BIaIH S
OpTraHHu MICIIEBOTO CaMOBPSITYBaHHS S23
MPEJCTABHUKH TEPUTOPiaIbHUX TPOMAJT S4
MPOEKTHI opraHizamii, mo 3a0e3neuyroTh (HOpMYyBaHHS Ta BHU3HAYAIOTh HANPSIMU Sas
BUKOPUCTAHHS 3eMeJb

MIIPUEMCTBA Ta OpTraHizaiii, mo 3a0e3medyloTh CBOIO MiSUTBHICTH Yy cdepi o
BUKOPHUCTAHHSI 3eMeJIb

pOOITHUKH, 110 PYHKIIOHYIOTh Y cepi 3eMICKOPUCTYBaHHSI S27
TOM-MEHEIKMEHT Ss
YIpaBIiHIL Pi3HOTO PiBHSA S0
(hiHaHCOBI T2 0aHKIBCHKI YCTaHOBH, IO BILIMBAIOTh Ha ()OPMYBaHHS Ta peai3allito Soro
3eMENIbHUX BiJIHOCHH

KOHTPOJIIOIOUH OpraHu N
oprasizauii, mo 3a0e3ne4uyoTh 0e30eKOBI NapaMeTpu Sa12
OpTaHH COIIaJTBLHOTO 3a0e3MeUCHHS S213
1HII CTEHKXOJIIepH, 10 QYHKIIIOHYIOTh ¥ cdepi 3eMeNbHUX BiTHOCHH S214

Pesynbratu oliHKH SAKOCTI reoe3ndHnuX poOiT (Ipgw) pencTaBieHi Ha puc. 1.
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S~ N W ks

Pucynok 1 — Pe3ynbpTaTi OIIHKH SKOCTI T€0IE3MYHHUX POOIT 32 perioHaMu, BiiH. OfI.
Figure 1 — Results of quality assessment of geodetic works by region, relative units.

V3aranbHeH! OLIHKM PiBHIB B3aeMOJil CTEHKXonaepiB y cdepi METpONOTidHOl AisIBHOCTI Ta
3eMENIbHUX BiTHOCHH MPEACTABJICHI HA PHC. 2.
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Pucynok 2 — Y3arajbHEHi OITIHKY PIBHIB B3a€EMOJI1 CTEHKXOAEPiB Y chepi METPOJIOTIIHOI AiSTHHOCTI Ta
3eMeNIbHUX BIIHOCHH, BiJH. 0]. (p03p00IIeHO aBTOpaMu)
Figure 2 — Generalized assessments of the levels of stakeholder interaction in the field of metrological
activities and land relations, relative units (developed by the authors)

PiBenr aBTOMaTHM3alii KapT i3 3aCTOCYBaHHAM TreoiH(opMamiiHUX cHucTeM 3a perioHamu (lac)
MPE/ICTaBICHO Ha puC. 3.

Hayxosuii sxypHar «ABTOMOBUIbHI JOPOT'Y I JOPOXHE BYAIBHULITBO», 2025. Bumyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2025. Issue 118. Part 1.

128



TEOJIE3IS TA BEMJIEYCTPIN / GEODESY AND LAND MANAGEMENT

Pucynok 3 — PiBeHb aBTOMaTH3AIIi1 KapT i3 3aCTOCYBaHHAM reoiH(popMaIlifHUX CUCTEM 32 PETiOHAMH,
BIJIH. OJI.
Figure 3 — Level of automation of maps using geographic information systems by region, relative units.

3acTOCOBYIOUM MpOTpaMHHUM TakeT Statistica, METOmW 1 MOHENi MaTeMaTHYHOTO MOJEIIOBaHHS,
BU3HAYEHI KpUTEPii Ta po3po0iieHa MaTeMaTHYHA MOJIEINb 3aJI€KHOCTI TIOKA3HUKA PiBHS aBTOMAaTH3allii KapT
13 3aCTOCYBaHHIM I'eOiHQOPMALITHUX CUCTEM 3a PETiOHAMH BiJl y3araJbHIOIOUUX CTEHKXONJepPHIX YNHHHKIB

y cdepi METpOJIOTIYHOI TiSUTBHOCTI Ta 3€MENbHHX BIIHOCHH W KPUTEPi0 SKOCTI TEOJE3MYHUX POOIT
(puc. 4 - 6).

Regression Summary for Dependent Variable: Iac (Spreadsheet])
N=24 R=0,979; R*= 0,96; F(3,20)=159,35
b t (20)
Intercept -0,065 -3,305
S 0,104 3,67
S> 0,66 3,72
Iogw 0,308 2,952

Pucynox 4 — Kpurepii, o xapakTepu3yrOTh BIUIUB YUHHUKIB Ha y3aralbHIOIOYHN TTOKa3HUK Ta TapaMeTpH
MOJI€eJIl, BIIH. OJI.
Figure 4 — Criteria characterizing the influence of factors on the general indicator and model parameters,
relative units.

Spearman Rank Order Correlations (Spreadsheet]l) MD pairwise
. deleted Marked correlations are significant at p <,05000
Variable
Iac S S, Iogw
lac 1,0 0,692 0,828 0,899
S 0,692 1,0 0,668 0,756
S, 0,828 0,668 1,0 0,921
Ioow 0,899 0,756 0,921 1,0

Pucynox 5 — Kpurepiit CriipmeHa, BifH. 01,
Figure 5 — Spearman's test, relative units
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Durbin-Watson d (Spreadsheet1) and serial correlation of residuals
Durbin-Watson d Serial Corr.
Estimate 1,728 -0,031
Pucynok 6 — Kpumepiii /lapoina-Yomcona, 6ioH. 00.

Figure 6 — Durbin-Watson criterion, relative units

VY3araipHIOIOUH BHINCHABEACHE, pO3pO0JieHa TaONuIld, J¢ BU3HAYCHI YMOBH aJCKBaTHOCTI
MaTeMaTHYHOi Mojei (Talr. 2).

Taéauya 2 — Kputepii, 110 BU3HAYAIOTh YMOBH aJICKBATHOCTI MATEeMaTUYHOT MOJIEII, Bi/IH. O/I.
Table 2 — Criteria that determine the conditions of adequacy of a mathematical model, relative units.

BiamosimHicTh ),
Ha3zBa kpurepiro HopmartnBHe 3HaueHHS Po3paxyHKoBe 3HaYCHHS | HEBiAMOBIAHICTH )

aJIeKBaTHOCTI

Koedirrient xopemsitii (R) - 0,979 +

Koedinient nerepminanii (R?) - 0,96 +

F — xputepiii Dimepa 2.82 159,35 +

t — CTprofieHTa

MOCTIHHUI napameTp -3,305 +

UL YUHHHKA S 3,67 +

JUIST YAHHUKA S 2,845 3,72 +

JU1s1 YMHHUKA logw 2,952 +

t — CripmeHa

MOCTIHHUI napameTp 2845 0,692 +

VIS YAHHAKA S > 0,828 +

VTS YAHHAKA S> 0,899 +

JUIs1 YMHHUKA logw 0,756 +

Kpwurepiii Jap6ina-Yorcona 1,27 - 145 1,728 +

BusHaueHi kpurepii cBiq4aTh PO BUCOKHIA 3B’ 130K MiXK YHHHUKAMH, OOTPYHTOBaHICTh BCTAHOBIICHHX
3B’S3KiB, OJTHOPIAHICTD PO3IIOALTY 3aJUIIKIB, BiICYyTHICTh aBTOKOPEIIAIIi.

[ToOymoBana MaTeMaTHYHa MOIETh 3aJIGKHOCTI TIOKa3HWKA PIBHSA aBTOMAaTW3amii KapT i3
3aCTOCYBaHHSIM IeOiHPOPMAIiITHAX CUCTEM 3a PETIOHAMH BiJI y3aralbHIOIOUMX CTEUKXOIICPHUX YAHHHKIB Y
cdepi METPOJIOTIUHOT JisTBHOCTI Ta 3eMeIbHUX BIJTHOCHH U KPUTEPIIO SIKOCTI F€0AE3NIHUX POOIT:

Iye = -0,065 + 0,104 * S;+ 0,66 * S, + 0,308 * Iy (1)

BucHoBkH. Y pe3ynbTaTi JOCHIKEHHS OOIPYHTOBaHI TEOPETHUYHI IMOJOKEHHS MO0 BU3HAYCHHS
CTEHKXOJIIEPiB, MO (QYHKIIOHYIOTh y cdepi 3eMeTbHUX BIJHOCHH i METPOJIOTIYHOI MiSUTBHOCTI SK TPYIH
3allikaBJIeHUX 0ci0, MO 3a0e3MevyIoTh peaizaliio QyHKIIOHAILHIX HampsMiB 3a BiINOBITHUMU chepamu,
JiSUTBHICTB SIKMX JJO3BOJISIE MiABUIINUTH SIKiCTh T€0AE3UYHUX POOIT, 3pOCTaHHs POCTOPOBOTO 3a0e3MeUeHHs Ta
e()eKTUBHOCTI BUKOPHCTAHHS 3e€Mellb Ha PETiOHAILHOMY PiBHI.

BcranoBiieHO XBHIIETIONIOHHH XapakTep piBHS B3a€MOJii CTEHKXONIEPiB, Y cdepi METpOIOTidyHOT
JisUTBHOCTI Ta 3eMENbHUX BiIHOCHH 3a PEerioHaMH, 10 CBIIYHUTH MPO BiACYTHICTD WiTKUX TEHACHLINH PO3BUTKY
Ta 3a0e3nedeHHs eeKTUBHOCTI B3aeMoBinHOCHH. CITi/l BKa3aTh HAa HU3BKUH PiBEHb MAPTHEPCHKHUX BiIHOCHH.

AHaJOTiYHI TEHHCHIII CIOCTEepIralOThCA 13 pPIBHEM aBTOMATH3allii KapT i3 3aCTOCYBaHHSIM
reoiH(opMaIliiHIX CUCTEM, JI€ MTPOIIEC Peali3y€eThCs Ha MOCEPEAHbOMY PiBHI y OubIIOCTI perioHiB. [Topsy 3
MM, Ha HECYTTEBOMY piBHI 3IiHCHIOETBCS aBTOMATH3alis y NpU(POHTOBHX perioHax (3amopi3bKuid,
CyMchkmii, XapKiBchbkuid, XepCcoHChKHIA). Ha HU3bKOMY PiBHI 3AiHCHIOETRCS aBTOMaTH3aIlis y JloHeIbKOMY
ta JIyraHCchKOMY perioHax, 110 MOB’sA3aHO i3 aKTHBHUM BEJCHHSIM OOMOBHX JIiH 1 OKYIAIli€l0 TEPUTOPIH.
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VY pe3ynbTaTi MareMaTHYHOTO MOJEIIOBAHHS BCTAHOBIJIEHO, IO 3POCTaHHS PiBHS €(PEeKTUBHOCTI
CTEUKXOJIIEPHUX BITHOCHH y cepi METPONIOTIYHOI MiSIIBHOCTI Ta 3eMENbHUX BIAHOCHH TPU3BOJUTH IO
301IBLICHHS] aKTHBHOCTI aBTOMAaTH3allii KapT i3 3aCTOCYBaHHSAM TeoiH(QOpMamiiHUX CHCTEM 1 HaBIaKH.
3pocTaHHs SKOCTI reofie3nyHux poOiT Ha Maibke Ha 31 % mpusBene 10 30UNbLIEHHS PiBHS aBTOMaTH3aLii i
HaBnaky. [locTiliHUil mapameTp CBiAYWTH NPO HETATUBHHUHA BIUIMB IHIINX YHHHHUKIB, III0O HE BpaxoBaHi y
MaTeMaTHYHil MOZAETi.

TakyuM 4YHHOM, OOIPYHTOBaHO CTEHKXOJAEPHO-OPIEHTOBAHMN MmigxXin 10 A0 (opMyBaHHS
METPOJIOTIYHOTO 3a0€3MEeUeHHs IKOCTI Te0JIe3UIHUX POOIT Ta BU3HAYCHO iX BIUIMB HA aBTOMATH3aLil0 KapT.
e no3Bomso chopMyBaTH KiNbKICHY OCHOBY IS MPUUAHATTSA PIlIeHb y cdepi BHKOPUCTAHHS 3EMEIb,
BU3HAYUTH TEHJCHIII 3MiH TOKa3HMKIB ILJISIXOM 3aCTOCYBaHHS pPO3PO0JIEHOT MaTeMaTH4YHOI MOJENi s
MPOTHO3YBaHHA NPEACTABICHNX YNHHHKIB.
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Summary. The relevance of the topic of the work has been determined. The goal of the study has been
achieved in terms of developing a stakeholder-oriented approach to the formation of metrological quality
assurance of geodetic works and determining their impact on the level of map automation. To achieve the goal,
the following tasks have been solved: identifying stakeholders interacting in the system of metrological
research; characterizing stakeholders operating in the land use system; developing directions of a stakeholder-
oriented approach to the formation of metrological quality assurance of geodetic works; determining the impact
of metrological quality assurance of geodetic works on the level of map automation.

As a result of the study, theoretical provisions have been substantiated regarding the definition of
stakeholders operating in the field of land relations and metrological activities as groups of stakeholders that
ensure the implementation of functional areas in the relevant areas, whose activities allow improving the
quality of geodetic works, increasing spatial provision and efficiency of land use at the regional level.

The wave-like nature of the level of stakeholder interaction in the field of metrological activities and
land relations by region has been established, which indicates the absence of clear trends in development and
ensuring the effectiveness of relationships. It should be noted the low level of partnership relations.

Similar trends are observed with the level of map automation using geographic information systems,
where the process is implemented at an average level in most regions.Along with this, automation is carried
out at an insignificant level in the front-line regions (Zaporizhia, Sumy, Kharkiv, Kherson). Automation is
carried out at a low level in the Donetsk and Luhansk regions, which is associated with active hostilities and
occupation of territories.

As a result of mathematical modeling, it was established that an increase in the level of effectiveness
of stakeholder relations in the field of metrological activities and land relations leads to an increase in the
activity of automation of maps using geographic information systems and vice versa. An increase in the quality
of geodetic works by almost 31% will lead to an increase in the level of automation and vice versa. The constant
parameter indicates the negative impact of other factors that are not taken into account in the mathematical
model.

Thus, a stakeholder-oriented approach to the formation of metrological quality assurance of geodetic
works is justified and their impact on map automation is determined. This allowed us to form a quantitative
basis for decision-making in the field of land use, to determine trends in changes in indicators by applying the
developed mathematical model to predict the presented factors.

Keywords: stakeholder-oriented approach, stakeholders, metrological support, quality of geodetic
works, map automation, geographic information systems.
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AHoTAaIlisl. AKTyaJIbHUM ITUTaHHSM € TIOJaJIBIIHA PO3BUTOK METO/IB OIIHKH PiBHS T€OTPOCTOPOBOTO
3a0e3TeYeHHs] BAKOPUCTAHHS 3¢MeITb IIPOMHUCIIOBOCTI PETiOHIB.

HocsrayTa MeTa JOCTiIKEHHS! BiTHOCHO PO3pOOKHM Ta peani3aulii MeTOLy OLIHKH PiBHS PO3POOKH
TEOMPOCTOPOBOTO 3a0E€3MEUCHHsT BUKOPHCTAHHS 3€MENIb TPOMHCIIOBOCTI perioHiB. i HOCATHEHHS
MIOCTAaBJICHOT METH BHUPILICHI HACTYIHI 3aBlIaHHA: OOIPYHTYBaHHS HANpSMIB OLIHKK PIiBHSA PO3POOKH
reonpoCTOPOBOro 3a0e3NeueHHs BHKOPHUCTaHHS 3eMellb [POMHCIOBOCTI PEriOHIB; XapaKTepHCTHKA
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MPaKTUYHUX AaclleKTiB 3aCTOCYBaHHS METOAY OIIHKH PiBHS PO3POOKM T'€OMPOCTOPOBOro 3abe3medeHHs
3eMJICKOPUCTYBaHHS.

[MoGynoBa MeToly OLIHKH PiBHS PO3POOKH TeOMpPOCTOPOBOTO 3a0e3NeUeHHsT BUKOPUCTAHHS 3eMeb
MIPOMUCIJIOBOCTI PETiOHIB CIpsSMOBaHA Ha OTPUMAHHS IHTETPANbHOI OIIHKM Ha OCHOBI 3aCTOCYBaHHS
KOMIUIEKCY eTamiB: QopMyBaHHS iH(OpMaIilfHO-aHATITHYHOTO, HOPMAaTHBHO-IIPABOBOTO 3a0e3MeueHHs
BUKOPHCTAHHS 3€MeJIh IMPOMUCIOBOCTI PETiOHIB; BUSBICHHS OCOONMBOCTEH Ta HAMPSMIB 3aCTOCYBaHHS
reoiHpopMaliitHuX cucteM y cepi 3eMIEKOPUCTYBaHHS Ha PETIOHAILHOMY PiBHI; BAOKPEMJICHHS! YHHHHKIB
PiBHS pO3pOOKHM T€OMPOCTOPOBOro 3a0e3MeUeHHs] BAKOPUCTAHHS 3eMeITb IPOMHUCIIOBOCTI PETiOHiB; MOOYI0Ba
CHUCTEMHU TTOKa3HHWKIB JJIA OIIHKH; OIliIHKA JIOKAJFHHUX ITOKA3HWKIB PIBHSI PO3POOKH TEOIPOCTOPOBOTO
3a0e3MeYCHHST BUKOPUCTAHHS 3€MeNIb MPOMHUCIIOBOCTI PETiOHIB; MOOYJ0Ba CUCTEMHUX MOJEIEH OIIHKHU;
BHU3HAYEHHSI CUCTEMHHX ITOKA3HUKIB OLIHKHU PiBHS pO3pOOKH T€0MpOCTOPOBOro 3abe3neueHHs] BUKOPUCTaHHS
3eMelb TPOMHUCIOBOCTI PETiOHIB; po3poOKa iHTEerpambHOi MOJENi OILIHKH;, OIliHKAa BaroBUX KOE(]iIli€HTIB;
BH3HAYCHHS IHTETPaJbHOTO TOKA3HWKA PIBHSA PO3POOKH T'EOMPOCTOPOBOrO 3a0e3MeUeHHS BHKOPHUCTAHHS
3eMelIb IPOMHUCIIOBOCTI PETiOHIB; iHTEpIIpeTallisi OTPUMAaHUX pe3yJIbTaTiB.

Pe3ynbpTaTé OLIHKM CBiZYaTh MPO HECYTTEBHH PiBEHb PO3POOKH TEOMPOCTOPOBOIO 3abe3MedeHHs
BHKOPHCTAHHS 3€MeJIb MPOMHUCIIOBOCTI ¥ OLIBIIOCTI perioHiB. Ha HU3bKOMY piBHI BiIOyBa€eThCsl po3podka i
BIIPOB/KCHHSI T€OMPOCTOPOBOrO 3abe3nedeHHs: y JloHenpkomy i JlyranchkoMy perioni. Taka cutyaris
00yMOBNIEHa BHYTpPIIIHIMA 1 30BHILIHIMU JUCHPOIOPLISIMHA, CKOPOYEHHSM PIBHA MPOCTOPOBOTO,
MiCTOOY/IIBHOTO, €KOJIOTIYHOTO 3a0e3leueHHs, TalbMyBaHHAM (GOPMYBaHHS Ta peami3allii eKoJOoTigHOl
NOJITUKH, 3arOCTPEeHHSIM HacmijakiB arpecii P®, nucbamancom y cdepi B3aeMomii i3 cTeWKxoiaepamu,
BIIPOBA/KCHHSAM TEOIH(POPMAIIfHAX CUCTEM 1 TEXHOJOTIH, 3HMKCHHSIM IHBECTHIIIIHOT aKTHBHOCTI W
IpUBaOIMBOCTI.

VYIIOCKOHAJIGHO METOJ OIlIHKM pPiBHA TMOOYIOBH T€ONMPOCTOPOBOTO 3a0e3MeueHHs BHKOPHUCTAHHS
3eMeNlb TIPOMUCIIOBOCTI PETIOHIB, SIKMH 0a3yeTbcs Ha aHANITHYHHX 1 EKCHEPTHUX METOAaX, CUCTEMHHX
MOJIEJISIX, CYKYIMHOCTI TMOKa3HHKIB, IHCTPYMEHTapil0 aHali3y iepapXidd, M0 JO3BOJIMIO OTPUMATH €IUHY
KUTBKICHY OCHOBY JUIsI MAaTeMAaTHYHOTO MOJICITIOBAHHA W IPOTHO3YBAaHHS 13 3aCTOCYBAHHSIM pe3yibTaTiB
OLIIHKH 1HTETPaIbHOTO YNHHHUKA.

KawouoBi cnoBa: maremaTHyHe MOJENIOBaHHS, BHKOPHUCTaHHS 3€MeNb, METOA OLHKH, 3eMJIi
MIPOMHMCIIOBOCTI, F€ONPOCTOPOBE 3a0€3MCUEHHS, PEriOHH.

Bcmyn. ©®opmyBaHHS Cy4yacHOI CHCTEMH BUKOPUCTAaHHS 3€Melb IPOMHCIOBOCTI PETiOHIB
XapaKTEePU3YIOThCS HapsiMaMU Ta OCOOIHMBOCTSMH 3aCTOCYBaHHS TeoiH(OopMaliiHIX CHCTEM i TEXHOJIOTIH
IUIL YOpPaBIiHHA 1 MOJEJIOBaHHSA IpOLECaMM 3e€MICKOpUCTyBaHHA. llopsan 3 muM, Ui 3aCTOCYBaHHS
reoin()opMaIlifiHUX CHCTEM HEOOXIAHO CPOPMyBaTH TI'eONMPOCTOPOBE 3a0E3ICUCHHS HAa OCHOBI MOOYA0BU
KUIBKICHOTO MiAIpyHTS. BoHO (opMmyeTbes mIsixoM po3poOKM i peamizamii METOAY OLHKH piBHS
TEOIPOCTOPOBOTO 3a0€3NeUCHHSI BAKOPUCTAHHS 3eMeJb IPOMHCIOBOCTI PETiOHIB.

Ha perioHaqbHOMY piBHI MOTPEOYIOTh MEPEOCMUCICHHS IIIXOAH 0 3a0€3MEeUYCHHS YIpPaBIiHHS
3eMeNbHUMH BiJTHOCHHAMH, 3aCTOCOBYIOUM cydacHi TexHojorii. KpiM Toro, axkryaqibHHUM NOHUTaHHSIM €
HEJOCTaTHIN piBeHbh (OpMyBaHHSI YNHHUKIB BUKOPUCTAHHS 3eMeIb IIPOMHCIIOBOCTI Ha PEeTiOHATBHOMY PiBHI.

Tomy, mOTpeOyIOTh MOJANBIIOTO PO3BUTKY METOMU OIIHKH PIBHS T'€OIPOCTOPOBOTO 3a0€3MEUCHHS
BUKOPHUCTaHHSI 3eMeNb IPOMHUCIOBOCTI PETiOHIB.

Ozna0 icHywuux meopemuyHux po3poook. PopMyBaHHS U 3aCTOCYBaHHS I'€OMPOCTOPOBOIO
3a0e3TeUeHHs] BUKOPUCTAHHSA 3€MENIb MMPOMHMCIOBOCTI HAa PETiOHATBLHOMY piBHI 3aJCKWUTHh BiJ METOMIB i
MoOJIeNel, SKi XapaKTepHU3YIOThCsS PI3HOACIEKTHICTIO iX pPO3poOkH. 30Kpema, B ICHYIOUMX HAYKOBHX
JOCIHIPKEHHSIX BU3HAYAIOThCA 1H(OpMaliiiHi METOAM, SIKi BIUIMBAaIOTh Ha (OPMYBAaHHS TEOMPOCTOPOBOTO
3a0e3MeYeHHs] BUKOPUCTAHHS 3eMeJb 1 CKIAJAEThCS 13 CyKYMHOCTI HalpsMiB CTBOPEHHS M cucTeMaTu3alil
iH(pOpMaLiTHO-aHATITHYHOI i TPOCTOPOBOi iH(OpMAIIii. Y IIbOMY KOHTEKCTI 3IIHCHIOEThCS: OOCTEKEHHS Ta
OLIIHKA 3e€MeJIb; MPOEKTYBaHH: CUCTEMH BUKOPHCTaHHS Ta PO3MOALTY 3eMelib; PopMyBaHHS iHPOpMAaLiitHOTO
IHCTPYMEHTapil0 BUKOPUCTAHHS Ta PpO3MOALTY 3€Melb, MiArOTOBKA IEPCOHATY; BIPOBAKEHHS
iHDOpMAaITITHUX CHCTEM TSI BAKOPUCTAHHS Ta PO3TOILTY 36METb.
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IHdopmariitai acnekTH, 0 BU3HAYAIOTh BUKOPUCTAHHS 3€Melb, IPeCTaBleH] y podoTax [1, 2].

BusHaueHni HampsiMu iHQoOpMaTH3alii B 3eMIIEyCTPOIO, IO BIUIMBAIOTh HA BUKOPHCTAHHS 3EMEIlb:
BEJICHHS JaHUX 3€MENbHOI peecTpauii; (OpMyBaHHS 3€MENBHOTO KaJacTpy Ta 3€MENbHOI CTAaTHCTHUKY;
MIPOBEJICHHSI KapTorpadivHuX podiT; 3eMellbHO-KaJaCTPOBi Ta iHIII 3HOMKH; 00poOKa JaHWUX AUCTAHIIITHOTO
30H/LyBaHH; 3eMJIEBIIOPSIHE IPOCKTYBAaHHS; IPOrHO3YBAaHHsI CTaHy 3€MEIBHOI0 (JOHIY; MOHITOPUHT 3eMeTb;
OXOpOHa 3eMellb 1 palioHaJbHEe 3eMJICKOPHCTYBaHHS, OLIHKA 3EeMEJIbHO-PECYPCHOTO TOTCHIlIATY;
iHpopMaliiiHe 00CTyrOByBaHHS CIIOKMBaUiB 3eMENbHHUX JaHuX [3].

Jns  dopmyBarnas iHOpMaIifHOrOo ¥ MPOCTOPOBOTO 3a0E3MEUEHHS 3aCTOCOBYIOTHCS METOIU
reoiHn(opMaIlifHOr0 MOJAEIIOBAHHS, SKI IS MOOYyA0BU iH()OPMAIiHHOT CHCTEMH 3IHCHIOIOTH: 30ip JaHUX;
penaryBaHHs i OUMILEHHS JaHUX; TeorpadidHe KoayBaHHs JaHuX [4].

Hanpsimu Ta 0c00IMBOCTI 3aCTOCYBaHHS METOIY OIIHKH y c(epi BUKOPUCTAHHS 3eMeNb PeCTaBIeH]
y po3pobkax K. MamonoBa, B. I'omosadosa, O. ['opba, A. ITamamap [5, 6].

[opsn 3 uum, TOTPeOYIOTh MOAATBIIOTO PO3BUTKY (HOPMYBaHHSI KiJbKICHOT OCHOBH ISl HPUHHATTS
OOTrpYHTOBaHMX PillIeHb Y chepi TeonpoCcTOpPOBOro 3a0e3NeUeHHs] BUKOPUCTAHHS 3eMeb IPOMHUCIIOBOCTI Ha
perioHaTbHOMY PiBHI.

Memoro docridrycennsn € po3poOKa Ta peanizalisi METOy OL[IHKH PiBHS pO3pOOKH IreOIpOCTOPOBOTO
3a0€3MeYeHHs] BUKOPUCTAHHS 3€MENb IPOMHCIOBOCTI perioHiB. [Iyisi AOCSTHEHHS MOCTaBICHOI METH
BHPITIYIOTHCS HACTYITHI 3aBIAHHS:

- OOIpyHTYBaHHS HamlpsIMiB OIIHKK pIiBHSA PO3POOKH T'EONpPOCTOPOBOTO 3a0e3MeUeHHS
BHUKOPHUCTaHHS 3eMeNb IPOMHUCIOBOCTI PETiOHIB;

— XapakTepUCTUKA NPAKTUYHHUX AacleKTiB 3acTOCYBaHHA METOAY OLHKH PiBHS PO3pOOKH
re0IpOCTOPOBOro 3a0€3MEeYEHHS 36 MIICKOPUCTYBAHHS.

Buknao ocnoenozo mamepiany. IlodynoBa MeTomy OLIHKK DPIBHSA PO3POOKH TeOMPOCTOPOBOTO
3a0e3MeUeHHs] BUKOPUCTAHHS 3eMellb MPOMHCIOBOCTI PErioHIB CHpsMOBaHAa Ha OTPUMAHHS IHTETPajbHOI
OITIHKY Ha OCHOBI 3aCTOCYBaHHS KOMITJIEKCY €TaITiB:

1. ®opmyBanHs iHpOPMALIHHO-aHATITHYHOTO, HOPMATHBHO-TIPABOBOTO 3a0€3IECUYCHHSI BUKOPUCTAHHS
3eMeJIb IPOMHUCIIOBOCTI PETIiOHiB.
2. BusBneHHs ocoOnMMBOCTEH Ta HampsAMiIB 3acTOCyBaHHS TeoiH(OpMaIiiHNX cucTeM Y cdepi
3eMJICKOPUCTYBAaHHS Ha PETIOHAIEHOMY PiBHI.
3. BuokpemiieHHS YMHHUKIB PiBHSI PO3POOKH Te€OMPOCTOPOBOrO 3a0E3MEeUCHHS] BUKOPUCTAHHS 3eMeIb
IIPOMUCIIOBOCTI PETiOHIB.
4. TloOynoBa cuCcTeMH TTOKA3HUKIB IS OITIHKH.
5. OmiHKa JIOKJIPHUX TOKa3HUKIB PiBHSI PO3POOKH T'€OMPOCTOPOBOTO 3a0e3NeveHHS] BUKOPUCTAHHS
3eMeJIb IPOMHUCIIOBOCTI PETIiOHiB.
6. IloOymoBa CHCTEMHUX MOJICIIEH OIliHKH.
7. Bu3HaueHHsI CHCTEMHHUX TOKAa3HUKIB OIIIHKH PIiBHS PO3POOKH TEONMPOCTOPOBOTO 3abe3ledeHHs
BHUKOPHUCTaHHS 3eMeNb IPOMHUCIIOBOCTI PETiOHIB.
8. Po3poOka iHTerpaIbHOT MOJIEIi OIiHKH.
9. Orinka BaroBux KoeQirieHTiB.
10. Bu3HaueHHS iHTerpaJpHOrO TMOKAa3HWKAa PiBHI PO3POOKH TeONMpOCTOPOBOTO  3abe3MeveHHs
BHKOPHCTaHHS 3€Mellb IPOMHCIIOBOCT] PETiOHiB.
11. IaTepmpeTaris OTpUMaHUX PE3YIBTATIB.

dopmyBaHHs iH(GOPMAIIHHO-aHAIITHYHOTO, HOPMAaTUBHO-IIPABOBOTO 3a0€3MCUeHHS BUKOPUCTAHHS
3eMeNb TPOMHUCIIOBOCTI PETIOHIB 3AIMCHIOETHCS Ha OCHOBI Yy3arajJbHEHHS TEOPETUYHUX MOJIOXKEHb,
METOJIMYHHUX ITiTXOIB, 3aKOHOaBUNX JOKYMEHTIB.

BusiBieHHsT ocoOnMBOCTEl Ta HaNpsAMIB 3acTOCYBaHHS TeoiHPOpPMaIiiHUX cucTeM Yy cdepi
3eMJICKOPDUCTYBAaHHA Ha PpErioHaJbHOMY PiBHI XapaKTEPH3YETHCS TONOKEHHSIMH, IO BPaxOBYIOTh
MDKHApOIHUH 1 BITYN3HSIHUHN TOCBIA i XapakTepu3ye KOMIUIEKCHHN TAXIT IO OI[IHKH.
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BurokpemiieHHSI YMHHUKIB PiBHSI PO3POOKH TE€OMPOCTOPOBOTO 3a0€3MEeUCHHS] BUKOPUCTAHHS 3eMelb
MIPOMUCIIOBOCTI  PETiOHIB 3[iHCHIOETECS HAa OCHOBI y3aralibHeHHs iH(OpMAaIiiiHO-aHANITHIHOTO U
HOPMAaTHUBHO-TIPABOBOTO 3a0€3IIEYCHHSI.

Ha ocHOBi BHOKpeMIIEHX YHHHHKIB MO0y J0BaHAa CHCTEMA MOKa3HHKIB, AKa MpeAcTaBieHa B Ta0m. 1.

Tabnuyn 1 — Cucrema TOKa3HUKIB OITIHKH PiBHS PO3POOKH T'EOMPOCTOPOBOTO 3a0e3IeUeHHS
BUKOPHUCTaHHSI 3eMeJb IPOMHUCIOBOCTI PETiOHIB

Table 1 — System of indicators of assessment of the level of development of geospatial support for the
use of land industry of regions

IHTerpaNbHuUid piBeHb CucteMHHUH piBeHb JloxayibHUH piBEHb
LI31;; Llzpo; Llss; Llsiy Llsgs; Llsis; Lz,
LI>; (cuctemHmit QyHKIIOHATBHUIN L1318, L3195 Lizi10; L3115 L3125 Lsigs; Lz,
TIOKa3HHK) Li311s; Lls116; L3117; Ll311s; Li3119; L3120

LIzio1; L31205 Llz103; Ll31o4; L3105
Li31; Llspz; Lisos; Lisza; Lisos; Llsos; Llsog,
Llsss; Ll320; Lis210; Ll32115 L3212

LI (cucteMHHH TPOCTOPOBUIT MOKA3HUK)

17 (iHTerpaabHAi
HO(Ka3HI/II:< piBHS L3 (cucremuwmii MicTOOYHiBHHA Lssi; Llssz; Llsss; Llsss, Lsss; Llsso; Llssr,
FeONPOCTOPOBOTO HIOKA3HHUK) LI33s; L3305 L13310; L133115 L3315 LI3313; L3314,
L3315, L3316, L3317
3a0e3neYeHHs

LI3415 Ll3a2; LI343 Ll344; ; Llzss; Llzgs; L3y,

BUKOPUCTAHHS . . .
SEMBHB L[24 (CI/ICTCMHI/II/I €KOJIOTTYHHUHN HOKaSHI/IK) L[343; L[349; L13410; L]3411,' L13412; L13413; L[3414;
. Ll3415; Llsgi6, Lsa17; Lsas
TPOMHCITOBOCTL Llsss; Llssy; Llzss; Llsss;, Lsss; Lsse; LI
P o . NV 351 352 353, L3545 L1355, L3565 L1357,
perioHiB) LI>s (cuctemHmit TeoindopMaltidHmit ’ ’ ’ ’ ’

LIzss; Lisso; Lissio; Llzsir; Lissiz; Lzsizy Lissig;
Lizs;s

LIzs1; Liz62; Lizs3; Lizs4; Llsss; Lzss; Lzs7

TTOKA3HHK)

LIs(cucTeMHUH 1HBECTHUITITHII

MTOKa3HUK)
LI>; (cucteMHUI CTEHKXONIEpHUN Lis75; Llz70; Llz73; Llzze Llzzs; Llzze; Llzzz,
HOKaSHl/IK) L137g; L1379; L[3710

*po3pobreno agmopamu

[ToOynoBaHi cucTeMHI MOZIEIi OLIHKH MTOKa3HUKIB:
cucTeMHUN (hYHKIIOHATHHUH TTOKa3HUK:

LI, = 21/111311 * .k Ll3iq; (1)
MIPOCTOPOBHH:

L, = 12\/111321 * .k Llgpq3; ()
MiCTOOY NiBHUIA:

Ll = 1i/l'1331 * ..% Ll33q5; (3)
€KOJIOT1UHHIA:

14

LIy = \/L1341 * ox Llggq4; 4)
reoiHpopMaIiiftHu:

Ll5 = 1i/l'1351 * ..x Ll3gqs; )
1HBECTULIMHUI:
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Ll = i/usm * .. % Llzg6; (6)
CTEUKXOJIIEPHUI:

L127 = 12/141371 * Lk LI3710. (7)

Jnsi BH3HA4YCHHS IHTETPaJbHOTO TIOKAa3HUKA PIBHS PO3POOKH TEOMPOCTOPOBOTO 3a0e3TCUSHHS
BUKOPHUCTaHHS 3eMeNb IPOMHUCIIOBOCTI PETiOHIB po3pobiieHa BiAMOBiIHA iHTeTrpaIbHa MOAETD:

ILI = Wl * L121 + WZ * LIZZ + W3 * leg + W4 * L124_ + W5 * L125+
+Wg * LI, + Wy % LI,5, ®)

ne Wy, Wy, Wy, W,, Ws, Wy, W, — BaroBi KoeQillieHTIiB B3a€MHOTO BIUIMBY CHUCTEMHHX
(YHKILIOHAIBHOTO, MPOCTOPOBOTO, MIiCTOOYIiBHOTO, €KOJIOTIYHOTO, TeoiH(opMaliifHOro, iHBECTUIIIIHOTO,
CTEHKXOJIIEPHOTO TTOKA3HUKIB, BiJIH. OJI.

Barogi xoedillieHTH BU3HAYAIOTHCS 13 3aCTOCYBAaHHSIM METO/AY aHaNi3y iepapXiid, CYTHICTh 1 HAIPSIMHU
BHUKOPHUCTaHH AKOTO MpeACcTaBieHi y poborax [7-9].

bazyrouncs Ha po3pobineHiit Moseni (8), 3HaUSHHSIX BaroBUX KOEQIIiEHTIB, OI[IHEHO iHTETpalbHUI
TTOKa3HUK PiBHSA PO3POOKH T€OMPOCTOPOBOTO 3a0e3IeUeHHST BUKOPUCTAHHS 3eMeITb TIPOMHUCIOBOCTI PETiIOHIB
(Tabm. 2).

Tabnuuya 2 — Pesynomamu oyinku iHmMeepanbHO20 NOKA3HUKA PIGHSI PO3POOKU 2e0npoCmopo8o2o
3a0e3nevenHs: GUKOPUCAHHSL 3eMelb NPOMUCTOBOCHI Pe2ioHi8, GIOH. 0O0.

Table 2 — Results of assessment of the integral indicator of the level of development of geospatial
support for the use of land of the region of the regions, units

Perionn 3Ha4yeHHs IOKa3HUKa
Binnunskuii 2,77
BosnHcbkui 2,61

JIHinponeTpoBChKuii 2,86
Joneupkuit 1,57
Kutomupcebkuit 2,83
3axkapnaTcbKuit 2,8
3arnopi3bKuii 2,34
IBaHO-®paHKIBCHKHIA 2,85
KuiBchkuii 2,96
KipoBorpaacekuii 2,68
JIyrancekuii 1,19
JILBIBCHKUIT 3,005
MukonaiBChbKui 2,52
OniecbKui 2,71
ITonraBchbKuit 2,87
PiBHeHCHEKUI 2,8
Cymcbkuii 2,44
TepHoniIbCHKUI 2,85
XapKiBChKHi 2,55
XepCOHChKUIL 2,27
XMeNbHUIBKUI 2,84
Yepkacbkuii 2,87
YepHiBeubKuii 2,85
YepHiriBcbKuii 2,64
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Bucnoexu. PezynbraTH OIIHKM CBigyaTh NPO HECYTTEBUH piBEHb PO3POOKH T'€ONPOCTOPOBOTO
3a0e3TeYeHHs] BHKOPUCTAHHS 3eMellb TPOMUCIIOBOCTI Yy OUTBIOCTI perioHiB. Ha HU3bKOMY piBHI BiIOYBa€THCS
pO3po0Ka i BIPOBAaIKEHHS Te0NpocTopoBoro 3abe3neueHns y JoHeubkomy i Jlyrancekomy perioni. Taka
CUTYyalliss 0OyMOBJIEHa BHYTPIIIHIMHU 1 30BHIIIHIMH JHCIIPOTIOPIISIMUA, CKOPOUYEHHSIM PIiBHS MPOCTOPOBOTO,
MiCTOOY/IIBHOTO, €KOJIOTIYHOTO 3a0e3leueHHs, TalbMyBaHHAM (GOPMYBaHHS Ta peami3allii eKoJOoTigHOl
NOJITHKH, 3arOCTPEeHHSIM HacminkiB arpecii P®, nucOamancom y cdepi B3aeMomii i3 cTeWkxoaepamu,
BIIPOBA/KCHHSAM T€OiHQOPMAifHUX CHCTEM 1 TEXHOJOTiH, 3HIKCHHSM IHBECTHLINHHOI aKTUBHOCTI H
MIPUBA0IMBOCTI.

YIOCKOHAJIEHO METOJ| OLIHKK PIiBHS TOOYZOBH TEONMPOCTOPOBOrO 3a0e3neueHHs BHUKOPHCTAHHS
3eMeNb TPOMUCIIOBOCTI PETIOHIB, SIKMH 0a3yeTbcss Ha aHANITHYHHUX 1 E€KCHEPTHHUX METOAAX, CUCTEMHHX
MOJIEJISIX, CYKYIMHOCTI TOKa3HHKIB, IHCTpPYMEHTApil0 aHalli3y iepapxXid, Mo JO3BOJIMIIO OTPUMATH €IUHY
KUTBKICHY OCHOBY JUISI MaTeMaTHIHOTO MOJCIIOBAHHS W TIPOTHO3YBAHHS 13 3aCTOCYBAHHSIM pE3yiIbTaTiB
OLIIHKHU 1HTErpajJbHOTO YNHHHUKA.
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Summary. The urgent issue is the further development of methods of assessing the level of geospatial
support of the use of the land of the region of the region.

The purpose of the study on the development and implementation of the method of evaluation of the
level of development of geospatial support of the use of land of the industry of the regions is achieved. To
achieve this goal, the following tasks are solved: substantiation of directions of evaluation of the level of
development of geospatial support for the use of land of the industry of regions; Characteristics of practical
aspects of application of the method of evaluation of the level of development of geospatial support of land
use.Construction of the method of evaluating the level of development of geospatial support of the use of land
industry is aimed at obtaining an integral assessment on the basis of the application of a complex of stages:
formation of information-analytical, regulatory and legal support of the use of land of the industry of regions;
identification of features and directions of application of geoinformation systems in the field of land use at the
regional level; isolation of factors of development of geospatial support for the use of land industry; building
a system of indicators for evaluation; evaluation of local indicators of the level of development of geospatial
support of the use of land industry; construction of system models of evaluation; determination of systemic
indicators of assessment of the level of development of geospatial support for the use of land industry;
development of an integral assessment model; estimation of weight factors; determination of the integral
indicator of the level of development of geospatial support of the use of land industry; Interpretation of the
results.

The results of the evaluation indicate the insignificant level of development of geospatial support for
the use of industry in most regions. At a low level, the development and implementation of geospatial support
in the Donetsk and Luhansk region.This situation is due to internal and external disproportions, reduction of
the level of spatial, urban planning, environmental support, inhibition of formation and implementation of
environmental policy, exacerbation of the consequences of aggression of the Russian Federation, imbalance
in the field of interaction with stakeholders, introduction of geoinformation systems and technologies.

The method of assessing the level of construction of geospatial support for the use of land industry,
based on analytical and expert methods, system models, set of indicators, tools of analysis of hierarchies, which
allowed to obtain a single quantitative basis for mathematical modeling and forecasting using the results of
integral assessment, is improved.

Keywords: mathematical modeling, land use, evaluation method, industry land, geospatial support,
regions.
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Anotanisi. JloBeneHo, 10 y CydacHii CHCTeMi MiCLEBOTO CaMOBPSAYBaHHS BaXKIIMBOTO 3HAYCHHS
MaroTh TEPUTOpPiaILHI TPOMAIH, SKi 3a0e31edyoTh QOPMYBaHHS 3€METBHIX PECYPCIB M 3eMIICKOPUCTYBAHHS.
[opsim 3 1WM, iCHYIOTH TICBHI NUTaHHS 10 3a0e3neueHHs e(QEeKTHBHOCTI BUKOPUCTAHHS 3€MeNb Y
TepUTOpiabHUX TpoMmazax. [lormuOmoloTe mpencTaBieHi mpobiemMu (GOpMyBaHHS HANpsMIB 3A1HCHEHHS
IPOCTOPOBOTO IUIAHYBaHHS, 3a0€3II€UeHHs IPOCTOPOBOTO PO3BUTKY, HOTO OpraHisauis y TEpUTOpiabHUX
rpoMangax. Bu3HadeHa HEOOXiMHICTH 3POCTaHHS AKTUBHOCTI BiJHOCHO pO3pOOKH KOMIUICKCHHX IIIaHIB
MIPOCTOPOBOTO PO3BHUTKY TEPUTOPIATIBLHUX IPOMA.
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JocsrayTa MeTa JOCTIKeHHS 100 BU3HAUCHHS OpTraHi3allifHuX acleKTiB MPOCTOPOBOTO PO3BUTKY
TEPUTOPiaTbHUX TpoMaj. BinmoBigHO 10 MeTH, BUpINIEHI HACTYIHI 3aBIaHHs: OOTPYHTYBaHHS TEOPETHIHUX
MOJIOKEHb JI0 BU3HAYEHHS TPOCTOPOBOTO PO3BUTKY TEPUTOPIAIbHUX TPOMAJ; BU3HAUEHHS CTPYKTYpPHHX
KOMITOHEHTIB Oprasizauii MpoCTOPOBOTO PO3BUTKY TEPUTOPIaTbHUX TI'POMaJ; XapaKTepUCTUKa HAampsMiB
3a0€3MEeUYCHHS TIPOCTOPOBOTO PO3BUTKY TEPUTOPIATBHUX TPOMAI.

ITpocTopoBHii PO3BUTOK TEPUTOPiaIbHUX TPOMAJ BH3HAYAETHCS SK cHCTeMa (GOpPMyBaHHS Ta
3aCTOCYBaHHS KOMIUIEKCY 3aco0iB, sKi 0OyMOBJIEHI (QYHKIIOHAIBHUMH, MPOCTOPBHMH MicTOOYIBHHMHU,
€KOJIOT1YHIMH, IHBECTULIHHUMH YNHHUKAaMH, B3aEMOIi5l IKUX MPU3BOJUTD O MOOYJOBU SIKICHO HOBOTO CTaHY
MOPIBHSIHO 3 MHHYJIHM, SKUH XapakTepU3yeTbcs TMEPMAHEHTHHM 3POCTaHHSIM OCHOBHHMX ITOKa3HHKIB
¢yukuionyBanss TI, miABUIIEHHSIM SIKOCTI YKHUTTS HACCIICHHSI.

BusHaueHi HampsMH TPOCTOPOBOTO  PO3BUTKY TEPUTOPIANbHOIO  PO3BUTKY:  (opMyBaHHS
iH(opMaIiitHO-aHATII THYHOTO 3a0e3MeYeHHsT PO3BUTKY TEPUTOPIaIbHUX TPOMAJ]; BU3HAUYEHHS YNHHUKIB, 1110
BIUTMBAIOTh Ha TIPOCTOPOBHUH PO3BUTOK; MOOymOBa OaraTOpiBHEBOI CHUCTEMH ITOKAa3HHKIB IPOCTOPOBOTO
PO3BHUTKY TEPUTOPiaJbHUX IPOMAT;

po3poOKa JIOKATBLHUX MOJETeH OIIHKH MPOCTOPOBOrO PO3BUTKY 13 3aCTOCYBAaHHSIM CKCIEPTHUX 1
AHATITHYHAX METOJIB; OIlIHKA JOKAIBHUX ITOKa3HHKIB, TMOOYyJOBa CHCTEMHHUX MOJEICH OIHKA i3
BHUKOPUCTaHHS METOJY CepeAHbOi apr(PMETHYHOI; OliHKAa CUCTEMHHX IOKA3HUKIB MPOCTOPOBOTO PO3BHUTKY
TEPUTOPIATBHUX TPOMaJ; MOOYJO0Ba IHTETPadbHOI MOJIEINi OI[IHKW; BH3HAYCHHS BAaroBHUX KOE(DIIi€HTIB i3
3aCTOCYBaHHSM METOAY aHAJI3y iepapxii; OIliHKAa IHTETPaJbHOTO ITOKAa3HWKA ITPOCTOPOBOTO PO3BUTKY
TEPUTOPIaATILHUX TPOMAJI; MOJICITIOBAHHS MTOKA3HUKIB IIPOCTOPOBOTO PO3BHUTKY; MPOTHO3YBAHHS IPOCTOPOBOTO
PO3BHUTKY TEPHUTOpiaIbHUX TpoMal; 3IIMCHEHHS MPOCTOPOBOTO IUIAHYBaHHS; OpTaHi3aliss MPOCTOPOBOTO
PO3BHUTKY TEPUTOPIabHUX TPOMAJ; PO3pOOKAa KOMIICKCHHX IUIAHIB MPOCTOPOBOIO PO3BHUTKY; po3pobKa
HayKOBO OOTPYHTOBAaHWX PEKOMEHIAIli Mom0 3a0e3leueHHsT MPOCTOPOBOTO PO3BUTKY TEPHUTOPIATBHUX
TpOMaJI.

OOrpyHTOBaHI TEOPETHYHI MOJIOKEHHS 0 BH3HAYCHHS MPOCTOPOBOTO PO3BUTKY TEPUTOPIAIbHUX
rpoMaj], BU3HAUCHI HAIIPSIMU Horo 3a0e3medeHHs, SKi 00YMOBJICHI KUTbKICHUMH TapaMeTpaMH, IIPOCTOPOBUM
IUTaHYBaHHSAM Ta oOpraHi3amiiHumu acnektamu. lle mo3Bommino cdopMyBaTH HayKOBO OOTPYHTOBaHI
pexoMeHalii 1o 3a0e3Mne4eHHs MPOCTOPOBOTO PO3BUTKY TEPUTOPIaIbHUX TPOMa.

KawuoBi cioBa: mnpocTopoBUil PO3BHTOK, TPOCTOPOBE IUIAHYBAHHS, OpraHi3allisi PO3BUTKY
TEPUTOPIH, TEPUTOPiANIbHI TPOMaJIH, KOMIUIEKCHI TIAaHW TIPOCTOPOBOTO PO3BUTKY.

Beryn. VY cydacHiii cucremi MicieBoro caMoBpsiAyBaHHsI Ba)KJIMBOTO 3HAUEHHSI MAlOTh TEPUTOPiabHi
rpomanu (TT), sxi 3a06e3meuyioTs (hOpMyBaHHS 3eMETBHUX PECYpCiB W 3emiieKopucTyBaHHs. llopsm 3 1M,
ICHYIOTh IICBHI MUTAHHS 710 3a0e3neueHHs €(eKTUBHOCTI BUKOPUCTAHHS 3eMellb Y TEPUTOPIaAlIbHUX TPOMajax.
[MormubmiooTh mpencTaBieHi npodiemMu (GopMyBaHHS HampsiMiB 3AIHCHEHHS MPOCTOPOBOTO IIAHYBaHHS,
3a0€3MeUYeHHs] TIPOCTOPOBOTO PO3BUTKY, HOTO OpraHizailis y TEpHTOpiaIbHMX TpoManax. BusHaueHa
HEOOXIIHICTh 3pPOCTaHHsI aKTHBHOCTI BiTHOCHO PO3POOKH KOMIUIEKCHUX IUIaHIB MPOCTOPOBOTO PO3BUTKY
TEPUTOPiaIbHUX TPOMa.

OyHKIiOHYBaHHS Ta 3a0e3NEUeHHs PO3BUTKY TEPUTOPIabHUX TIpoMal 3IIHCHIOETbCS |
pPETJIaMEHTYEThCSI Ha OCHOBI PO3POOJICHOTO HOPMATHUBHO-TIPABOBOTO 3a0e3leueHHsA: 3eMETbHUN KOICKC
VYxpainu, 3akonn Ykpainu «IIpo micueBe camoBpsayBaHHs B Ykpaini», «[Ipo perymroBanHsi MicToOyAiBHOT
nisutbHOCTI», «llpo apxiTekTypHY misTBHICTEY, «lIpo 3emmneyctpiit», «IIpo BHECEHHS 3MiH 110 AESKUX
3aKOHOJABYMX aKTiB YKpaiHU I0J0 IUIaHyBaHHS BUKOPHCTAHHS 3eMenby», «[Ipo BHECEHHS 3MiH 10 JESIKHX
3aKOHO/IaBYHUX aKTiB YKpaiHU 110]I0 BAOCKOHAIEHHS CUCTEMH YIPABIiHH Ta Aeperyssimii y chepi 3eMenbHIX
BigHOCHH», «IIpo BimYyKEeHHS 3eMeNbHUX OUISHOK, 1HIIMX O00’€KTiB HEPYyXOMOTO MaifHa, IO Ha HHX
po3MileHi, sKi mepeOyBalOTh Y MPUBATHIN BIACHOCTI, Ul CYyCIUTFHUX NMOTPeO YM 3 MOTHBIB CYCHUTBHOL
HeoOximHocTi», «[Ipo nepkaBHUIT 3eMenbHUI KamacTpy, «IIpo MicToOyaiBHUIT kanmactpy», [locTaHoBH
Kabinery MinictpiB Ykpainu «IIpo 3arBepmkenns [lopsaky po3poOieHHs, OHOBJICHHS, BHECCHHS 3MiH Ta
3aTBepKEHHS MiCTOOYIiBHOT JOKyMeHTaii», «IIpo 3aTBepmxenns Kinacudikamii oOMexxeHb Y BAKOPUCTaHHI
3eMelb, 110 MOXYTh BCTaHOBIIIOBATHUCS KOMIUIEKCHUM IUIAHOM IIPOCTOPOBOTO PO3BUTKY TeputTopii», «IIpo
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MicToOyaiBHUI Kanmactp», «IIpo 3arBepmxenHs Ilopsaxy po3poOiieHHS, OHOBJICHHS, BHECEHHS 3MiH Ta
3aTBEp/KEHHsI MicTOOYIiBHOT ToKyMeHTalii», «[Ipo 3aTtBepmxenns Kimacudikamii oOMexeHb y BUKOPUCTaHHI
3eMellb, [0 MOKYTh BCTAHOBJIIOBATHCS KOMIUIEKCHIM IUTAHOM IMPOCTOPOBOTO PO3BHUTKY TepuTopii». [lopsa 3
MM, Ha HEJAOCTaTHbOMY piBHI pO3pOOJIeHI 3aKOHONABYI aKTH, sSKi BU3HAYAIOTh Ta XapaKTEpU3YIOTh
MIPOCTOPOBHI PO3BUTOK TEPHUTOPiIbHUX Tpomaa. Ha TepMiHOJOTIYHOMY piBHI HITKO HE BH3HAYECHO
KaTeropiallbHUI anapar 10 OOIpyHTYBaHHS IPOCTOPOBOTO PO3BUTKY TEPUTOPIaTbHUX TPOMAJI.

TakuM 4YMHOM, TeMa JOCHTIIHKEHHS BiIHOCHO OpraHizalii IpOCTOPOBOTO PO3BHUTKY TEPUTOPIaIbHUX
IpPOMaJl € aKTyaJIbHOIO 1 MAa€ CBOEYACHUH XapaKTep.

021150 icHyrOUuUx meopemuynux po3poook. B icHyIOUNX HAyKOBHX IOCIIKCHHSIX BU3HAYCHO, IO
MIPOCTOPOBHI PO3BUTOK TEPUTOPiabHUX rpoMa 3abe3neuye GOpMyBaHHS Fe0NpOCTOPY IPOMaIH, IPH IKOMY
MOXYTh OyTH BHKOPHICTaHI BCi KOHKYpPEHTHI IepeBaru TepuTopii ansi (OpMyBaHHS CaMOJOCTATHOCTI
TEePUTOPiaTbHOI TpOMaIH Ta 3a0€3MeYCHHS T1THOTO PiBHS KUTTS HaceJIeHHS rpomanu [1].

Bu3HaueHi NOpPUHUMIN TPOCTOPOBOTO PO3BUTKY TEPUTOPIaIbHUX TpoMaja: CHCTEMHOCTI Ta
paIliOHANBHOCTI,  MIAMOPSAIKOBAHOCTI,  ONTHUMAIBHOCTI,  B3a€MOJIONIOBHIOBAHOCTI,  CYOCHIiapHOCTI,
MIPiIOPUTETHOCTI, KOMIUIEMEHTAPHOCTI Ta OPTaHIYHOCTI, TOCTYITHOCTI, CTIHKOCTI, BIIKPUTOCTI, TTPO30POCTi Ta
HEYNEepPeKEHOCTI, TOTPUMaHHs IHTEpeciB yCiX cy0’€KTiB TEpUTOpiaNbHUX BIIHOCHH, BCEOIYHOTO i
KOMIUJIEKCHOTO MiAXOAY, MICIEBOTO JiZepcTBa i OadyeHHS MEPCHEKTHB, TBOPYOCTI 1 KpPEaTHBHOCTI,
MMapTHEPCTBA, THYYKOCTI i aIalTUBHOCTI, OTIEPATUBHOCTI ¥ MiJIECTIpsIMOBaHOCTI [2—4].

dopMyBaHHS IPOCTOPOBOTO PO3BUTKY TEPUTOPiaTBHUX TPOMAJI 3IIMCHIOETHCS 3a HAMPSIMAMU: aHAII3
CTaHy PO3BHUTKY TEPUTOPIaIbHUX TpoMall, pO3poO0Ka TEOPETHKO-METOJUYHOIO WiAXOAYy A0 OLIHKH
IIPOCTOPOBOTO PO3BUTKY TEPHUTOPiaIbHUX TpoMal, OLiHKa pecypcHoi 3abe3medeHocti po3BUTKy 1T,
CaMOOIIIHKa PO3BUTKY TEPUTOPIaIbHUX TPOMaJ, aHaTi3 CBITOBHX Ta €BPOIECHCHKUX IPAKTHK PO3BUTKY
TEPUTOPIaATBHUX OJMHUIlL, aHANI3 3aKOHOAAaBUOTO 3a0e3redeHHs po3BuTKy TI', aHai3 Iep:KaBHOT MOJITHKA
LI0A0 IpOCTOpoBOro po3BuTKy TI' (Meromm, iHCTpyMEHTH), OOIPYHTYBaHHsS HAampsMKiB IIPOCTOPOBOIO
po3sutky TI', po3poOka KOMIUIEKCHOI'O IJIaHy IPOCTOPOBOTO PO3BUTKY TEPUTOpPii rpoMany, GpopMyBaHHS
cTparerii mpocropoBoro po3BUTKy TI, po3poOka MexaHi3My HpPOCTOPOBOTO PO3BUTKY TEPUTOPiaIbHUX
rpoMaj, oOpraHizaliiHO-MeTOJOJOTiyHe 3ale3neueHHs mnpocTopoBoro po3Butky TI, dopmyBanHs
IHCTHUTYIIIITHOTO, iH(QOpMAaIifHOTO, KaIpOBOTO 3a0€3MEYEeHHS TOIIO, MOJIEIIOBAHHS CIIEHAPIiB MPOCTOPOBOTO
po3Butky TI', po3pobka mpormo3uiiif moa0 3aKOHOAABYOT0 BperyItoBanHs [1].

BuzHaueHi akTopu mpocTOPOBOrO PO3BUTKY TEPUTOPiaIbHUX rpoman [S].

[IpobGneMHi mUTaHHS PO3POOKHM KOMIUIEKCHHX IUIaHIB NPOCTOPOBOIO PO3BUTKY TEPUTOPIaIbHUX
rpoMaj HaCTYITHI:

- HecTaya HeoOXiHuX 0a3 JaHWX, aKTyalbHOi KapTorpadidyHOi OCHOBH Ta IUIAaHYBAJILHHX
IHCTPYMEHTIB, 5IKi O BiANOBizanu MacmradaM TEPUTOPiaIbHIX TPoMal;

— BiICYTHICTh KBamiikoBaHWX (GaxiBIiB y cdepl apXiTeKTypd Ta MICTOOyIyBaHHS B
TEPUTOPIaTIbHUX IPOMaax, sSIKi O MOTJIM MPOMOHYBATH KOMIUIEKCHI PIlICHHS PO3BUTKY TEPUTOPii rpoMau Ta
CTaTH KiCTAKOM MDKIUCHUIUTIHAPHOI KOMaHIH 3 PO3POOKH KOMILJIEKCHOTO TUIaHY IPOCTOPOBOTO PO3BUTKY Ha
3acajax ypaxyBaHHs iHTEPECiB yCiX 3allikaBIEHUX CTOPIiH Ta BCiX HACENIEHUX MYHKTIB TPOMAJIH;

— 3acTapiIicTh a00 BiICYTHICTH MiCTOOYAIBHOT JOKYMEHTAITIi (TeHepaTbHUX TUIaHIB HACEICHUX
MYHKTIiB, JeTalbHUX IUIaHIB TEPUTOPid) y TEPUTOpiaJbHUX IPOMAAax, a TaKOX BiCYTHICTb HEOOXimHOI
aKkTyaspHOI iH(hopMaItii s iX po3poOKH Y OHOBJICHHS;

- HecTablIbHA TPOCTOPOBA KOHDIrypallisi TEpUTOPIaIbHUX TPOMaJ, sKa 3yMOBJICHAa OaraThbma
YUHHUKAMH — BiJl HE3aBEPIICHOCTI Mepeaadi 3eMeib Ha TEPUTOPIl rpoMajl 0 iCHyBaHHs ClIa0kux (duepes
TepUTOpialbHy OOMEXeHICTh a00 (iHAaHCOBY CIPOMOKHICTB) TpOMaj, SIKi B MEPCIEKTUBI MOXYThb OyTH
YKPYITHEH] 13 CYCiIHIMH O1JIBII MTOTYXHAUMH TEPUTOPIaIEHUMU TpoMagaMu [6].

Bu3HaueHi pu3uku 110710 3a0e3eueHHs IPOCTOPOBOr0 PO3BUTKY TEpUTOpiaNbHUX rpoma [7—10].

TakuM YMHOM, HPOCTOPOBUH PO3BUTOK TEPUTOPIAIBHUX TPOMaJ BH3HAYAETHCS SK CHUCTEMA
(opMyBaHHS Ta 3aCTOCYBaHHS KOMIUIEKCY 3aco0iB, ki OOyMOBJEHi (YHKI[IOHAIEHUMH, MPOCTOPBUMH
MiCTOOY/IIBHIMH, €KOJIOTIYHUMH, IHBECTHIIIHHIMI YHMHHUKAMH, B3a€EMOJIS SKUX MPU3BOIUTE 10 MOOYIOBU
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SIKICHO HOBOT'O CTaHY MOPIBHSHO 3 MHHYJIUM, SIKUH XapaKTePU3y€EThCS IEPMAHECHTHUM 3POCTaHHIM OCHOBHUX
roka3HuKiB pyHkionyBanHs TT, MiqBUIIEHHAM SKOCTI KUTTS HACEIICHHS.

Memow Oocnidxycenns € BU3HAUCHHS OpraHi3alliiHUX AacleKTiB IMPOCTOPOBOTO PO3BUTKY
TEPUTOPIATBHUX TpoMaJl. BifMOBIIHO 10 METH, BUPIIIYIOTHCS HACTYIIHI 3aBIaHH:

— OOIpyHTYBaHHSI TEOPETHYHHUX TIOJOXKEHb 10 BU3HAYCHHS IMPOCTOPOBOTO PO3BUTKY TEPUTOPIAIbHUX
rpomar;

— BHU3HAYCHHS CTPYKTYPHHX KOMIIOHEHTIB OpraHizaiii NpOCTOPOBOTO PO3BHTKY TEPUTOPiaIbHUX
rpoma;

— XapaKTepHUCTHKA HAMPSMIB 3a0e3MeUeHHS IIPOCTOPOBOTO PO3BUTKY TEPUTOPiaTbHUX TPOMA.

Buknaa ocHoBHOro marepiany. BusHaueHi HampsiMH IPOCTOPOBOTO PO3BUTKY TEPUTOPIAILHOTO

PO3BHTKY:

— ¢opmyBaHHA iH(MOPMAIiTHO-aHATITHYHOTO 320e3MeYeHHS PO3BUTKY TEPUTOPIAIEHUX TPOMAT;

— BH3HAYCHHS YNHHUKIB, III0 BIUTMBAIOTH HA IIPOCTOPOBHUI po3BUTOK TT;
noOyaoBa 0araTopiBHEBOI CUCTEMH MOKa3HUKIB MPOCTOPOBOTO PO3BUTKY TEPUTOPIaIbHUX TPOMal;

— po3po0Ka JOKAaTbHUX MOJENEH OIIHKH TIPOCTOPOBOTO PO3BUTKY TEPUTOPIAIBHUX TpomMaj i3
3aCTOCYBaHHSM E€KCIIEPTHUX 1 aHATII THYHUX METOIIB;

— OIliHKA JIOKAIbHUX TOKA3HUKIB;

— moOynoBa CHCTEMHHX MOJIENICH OIIHKH i3 BUKOPUCTAHHS METOAY CEPEeIHbOT apru(PMETHIHOT;

— OIliHKa CHCTEMHUX IMOKA3HUKIB IIPOCTOPOBOTO PO3BUTKY TEPUTOPIATHHIX TPOMAT;

— To0y/0Ba IHTErPAIbHOT MOJIEIII OIIIHKH;

— BH3HAYCHHS BaroBUX KOE(ILi€HTIB i3 3aCTOCYBaHHIM METOAY aHAIII3Y i€papXil;

— OIIiHKA IHTETPAHOTO ITOKAa3HWKA MTPOCTOPOBOTO PO3BUTKY TEPUTOPiabHUX TPOMA];

— MOJEIOBaHHS MOKa3HUKIB ITPOCTOPOBOTO PO3BUTKY TT';

— TPOTHO3YBaHHS MPOCTOPOBOTO PO3BUTKY TEPUTOPIALHUX TPOMa/;

— 3IilICHEHHS POCTOPOBOTO IJIaHYBaHHS;

— oprasi3aiis MpOCTOPOBOTO PO3BUTKY TEPUTOPiaTbHIX FPOMAT;

— po3poOKa KOMIUIEKCHHX IIJIaHIB IPOCTOPOBOTO PO3BUTKY TEPUTOPIaIbHUX IPOMAT;

— po3poOKa HayKOBO OOTPYHTOBaHMX PEKOMEHZalii MoA0 3abe3nedeHHs MPOCTOPOBOTO PO3BUTKY
TEPUTOPIATHHUX TPOMAI.

Opranizaiisi (pOCTOPOBOTO PO3BUTKY TEPUTOPIaIbHUX TPOMaJI BU3HAYAETHCSI HOPMATHBHO-ITPABOBUM
3a0€3MeYeHHsIM, OpraHi3aliiHUMU CTPYKTypaMmu, IO 3a0e3MedyloTh Led mpolec, CTeHKXOIaepaMHu, o
B32€EMOJIIIOTH Y CHCTEMI MMPOCTOPOBOTO PO3BUTKY TEPUTOPiabHIX TpoMas. KpiM Toro, oco0nmmBoro 3Ha4eHHs
Ma€ 3aCTOCYBaHHS CYYaCHOTO Te0iH(OPMAIIHOTO IHCTPYMEHTAPII0 Ha BaXKJIHMBICTH SKOTO BKAa3yIOTh BUCHI
[11-14].

3amponoHOBaHi HAPAMHU 3a0e3Me4YeHHs MPOCTOPOBOTO PO3BUTKY JO3BOJIMIIN CPOPMYBATH KiJIbKICHY
OCHOBY JUTS TIPOCTOPOBOTO TUIAHYBAHHS TEPUTOPIAIBHUX TPOMAJI Ta MPUHHATTSA OOIPYHTOBAHUX PIllICHb.

BucHoBku. Takum 4nHOM, OOTPYHTOBaHI TEOPETHUYHI IMOJOKEHHA IO BHU3HAUYEHHS IPOCTOPOBOTO
PO3BUTKY TEPUTOPIAIbHUX I'POMaJl, BA3HAYCHI HAIMPSIMH MOTO 3a0e3IeueHHs, SKi 00yMOBICHI KibKiCHUMH
napaMeTpaMy, IPOCTOPOBUM IUIaHYBaHHSM Ta OpTaHi3aliiHUMHU acriektamu. lle mo3Bommio copmysaru
HayKOBO OOIpYHTOBaHI peKOMEHAIII 10 3a0e3MeYeHHS IPOCTOPOBOTO PO3BUTKY TEPUTOPiaTbHUX TPOMA.
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Summary. It is proved that in the modern system of local self-government, territorial communities are
of great importance, which ensure the formation of land resources and land use. Along with this, there are
certain issues to ensure the efficiency of land use in territorial communities. The presented problems of forming
directions for implementing spatial planning, ensuring spatial development, and its organization in territorial
communities are deepened. The need for increased activity in relation to the development of comprehensive
plans for the spatial development of territorial communities has been identified.

The goal of the study was achieved in determining the organizational aspects of the spatial
development of territorial communities. In accordance with the goal, the following tasks were solved:
substantiation of theoretical provisions for determining the spatial development of territorial communities;
determination of structural components of the organization of the spatial development of territorial
communities; characterization of directions for ensuring the spatial development of territorial communities.

Spatial development of territorial communities is defined as a system of formation and application of
a complex of means that are determined by functional, spatial urban planning, environmental, and investment
factors, the interaction of which leads to the construction of a qualitatively new state compared to the past,
which is characterized by a permanent increase in the main indicators of the functioning of territorial
communities, an increase in the quality of life of the population.The following directions of spatial
development of territorial development have been identified: formation of information and analytical support
for the development of territorial communities; identification of factors influencing spatial development;
construction of a multilevel system of indicators of spatial development of territorial communities;

development of local models of spatial development assessment using expert and analytical methods;
assessment of local indicators; construction of systemic assessment models using the arithmetic mean method;
assessment of systemic indicators of spatial development of territorial communities; construction of an integral
assessment model; determination of weight coefficients using the method of hierarchy analysis; assessment of
the integral indicator of spatial development of territorial communities; modeling of spatial development
indicators; forecasting of spatial development of territorial communities; implementation of spatial planning;
organization of spatial development of territorial communities; development of comprehensive spatial
development plans; development of scientifically based recommendations for ensuring spatial development of
territorial communities.

Theoretical provisions for determining the spatial development of territorial communities are
substantiated, directions for its provision are determined, which are determined by quantitative parameters,
spatial planning and organizational aspects. This allowed the formation of scientifically substantiated
recommendations for ensuring the spatial development of territorial communities.

Keywords: spatial development, spatial planning, organization of territorial development, territorial
communities, comprehensive spatial development plans.
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AHoranisi. J[oBelleHO, IO aKTyalbHUM MHUTAaHHSIM € BHOKPEMJICHHS HAMpsMIB Ta 0COOIHMBOCTEH
PO3pOOKH poOOUYOT0 MPOEKTY 3 PEKYJIBTUBALIT TOPYIIICHUX 3€MEJIb BHACIIIOK Oy IiBHHUIITBA.

VY pe3ynmpTaTi cucTeMaTh3alil TEOPETHYHHMX TOJIOKEHh BHM3HAYCHI HAMNPSIMH Ta OCOOJUBOCTI
PEKYIBTHBAIlI 3€MENlb MOPYIIEHUX 3eMeib, IO 3IIHCHIOETHCS Ha OCHOBI PO3POOKH pOOOYHMX IPOCKTIB
3emiieycTporo. JlocsirHyTa mMeTa JTOCHTIJKeHHS BIIHOCHO BU3HAUEHHS HANPSIMIB Ta OCOOJMBOCTEH PO3POOKH
po0OYOTo MPOSKTY 3eMIICYCTPOIO 3 PEKYIbTHBAIIIT TOPYIICHUX 3eMeJIb BHACIIIOK OY/IIBHUIITBA.

3anpornoHOBaHi HAPSAMHU Ta BUOKPEMJIEHI 0COOJIMBOCTI PO3pOOKH POOOYOT0 MPOEKTY 3eMIICYCTPOIO 3
PEKyIBTHBAILT OPYIIICHUX 3eMeTh BHACTIAOK OyaiBHANITBA. OXapaKTepru30BaHi TEXHITHUH 1 arpOTEeXHIYHAN
eTaly IMpOBEACHHsS PeKyJIbTUBaLii MOpylIeHHX 3eMenb. Ha ocHOBI oTpumaHoi mpocTopoBoi iHdopmamii
PO3pOOIAETHC POOOUNI MPOEKT, SKUH BKIFOYAE: 3arajbHy YacTHHY (OCHOBHI TEPMIiHH Ta X BH3HAYCHHS;
OCHOBHI BIZTOMOCTI PO 00’€KT 3eMJIEYCTPOIO; YMOBH IIOAO 3HATTS Ta MEPEHECCHHS IPYHTOBOTO MOKPHBY;
MOTOJKCHHST 1 3aTBEPPKCHHS JOKYMEHTAlli 13 3eMJICYCTPOK)); XapaKTePUCTUKA MPUPOJHUX Ta
arpoKJIiMaTUYHUX YMOB (penbed; YyMOBH 3BOJIOKEHHS), Marepiaii TIPyHTOBHUX OOCTEXeHb (IPYHTOBO-
arpoxXiMivyHa XapakTEePUCTHKA 3eMEJIbHO1 TiUISTHKY; BiIOMICTh arpOBUPOOHWYNX TPYI IPYHTIB; BiJOMOCTI TIPO
3aKJIaJIeHHs PO3pi3iB; arpoXiMiYHUN MACMOPT MMOJI; CXeMa PO3TallyBaHHsS IPYHTOBUX PO3pi3iB); MaTepiain
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ICO/IC3NYHNX BUINYKYBaHb Ta 3E€MJIEBIIOPSAHOTO MPOEKTYBaHHS (reole3udHi pOOOTH, KOMii BHIIMCOK
koopauHart myHKTIB JII'M; cxema mNpuB’s3KH IUIAHOBOTO OOIpyHTYBaHHs oJ myHkTiB JII'M; cxema
TEOJONITHOTO XOMY; BiJOMICTh BPIBHOBR)KEHHS MEPEX IMOJITOHOMETPii Ta TEONOJITHUX XOAIB); MPOEKTHI
pimenns (TexHiuHa pexynbTHBAIlis; OOTPYHTYBaHHS KOMIUIEKCY 3aXOJiB Ta 0OCATY pOOIT 3 TEeXHIYHOI
PEKyIbTHBAIlT; PO3PaXyHKH OOCATIB POOIT MO TEXHIUHIA PEKyJIbTHBAIi; OiONOTiYHA PEKYJIHTHBAIIIS;
OOTpYHTYBaHHS KOMIUIEKCY 3aXO0JIiB Ta 00CATYy po0iT 0i0JOTiUHOI PeKyIbTUBALIT, pO3paxyHKH 00CATIB pOOIT
1o Oi0JIOTiUHIN PeKyIbTUBALIl; KaJIeHAapHUH IUIaH); OXOpPOHa IPYHTIB; TeXHika O€3MeKH Ta 0OXOpOoHa Mpaili;
IJIaHW 3alpOEKTOBAHUX 3aXOMdiB (TEXHOJOTIYHA CXeMa 3HATTSA POMIOYOrO IPYHTY; TEXHOJOTIYHA cXeMa II0
MOBEPHEHHIO POJIOYOTO WIapy IPYHTY); MaTepiaii IEepeHECeHHs IPOEeKTY B HaTypy (po3MidyBaibHE
KpECJICHHS TIEPEHECEHH1); PO3paxyHKH KOIITOPHUCHOI BapTOCTI.

KirouoBi cioBa: 3emieyctpiid, poOOUHi MPOEKT, PEKyIbTHBALIA MOPYIICHUX 3eMellb, HApsAMH Ta
0COOMBOCTI, Oy TiIBHHUIITBO.

Bcemyn. AuTponioreHHUI BIUTMB Ha TPYHT HPOSIBISIETHCSA B HOrO TEXHOTCHHOMY PyHHYBaHHI uepes
OyIIb - iK€ OYIIBHUIITBO 1 BUBOJIUTH 13 CIIILCHKOTOCIIOAPCHKOTO T JIICOTOCITOAaPCHKOT0 BUKOPUCTAHHS TIEBHY
YaCTHHY 3eMeJlb. 3 PI3KMM 3pOCTaHHIM ypOaHi3ailii BEIHKI IIIOII CLIbChKOIOCIOAaPChKUX YTibh BiIBOAAThH
mig MiChbKe Ta MpoMHcioBe OymiBHUITBO. [lopymiyeTscsl sKiCHHE cKiang TIPYHTY 1 HpH CHOpYIUKEHHI
KOMYHIKaIliii: ra3o-, HadpTo, BOAOIIPOBO/IIB, JTiHIH eIeKTponepenadi.

PekynpTHBallis MOPYIIEHUX 3€MEIb BU3HAYAETHCS SK KOMIUICKC OpraHi3allifiHMX, TEXHIYHHUX 1
010TEeXHONOTIYHUX 3aXO0JiB, CHPSIMOBAaHUX HA BiJHOBJIEHHS IPYHTOBOTO MOKPHBY, MOJIMIICHHS CTaHy Ta
MIPOJAYKTHBHOCTI MOPYIIEHUX 3eMeb [1].

PexynmpTuBamii mimsararoTh yci 3eMii, IO 3a3HAIOTh 3MIH y pelbedi, IPYHTOBOMY IIOKpPHBI,
MaTEPUHCBKUX Ta MiACTUIIAIOYMX IOPOJAaX, sIKi BiIOYyBarOThcs ab0 BxKe BIAOYJIHCS y TPOLECI TipHHYHX,
OyIiBEeNbHUX, T1IPOTEXHIYHUX, T€OJIOTOPO3BIAyBaTbHIX Ta IHIIUX POOIT.

['onmoBHE 3aBmaHHS PEKYIBTHBAIlIT MOJIATAE B TOMY, II00 BUKOHATH KOMILIEKC CIICMiaIbHAX POOIT i
3aXO0/iB, TOBECTH MOPYIIECHI 3eMJIi 10 CTaHy, MPHIATHOTO JUIS iX BUKOPUCTAHHS Y CLIBCHKOMY, JIiCOBOMY,
pHUOHOMY TOCHOAApPCTBAX, AJs MPOMHCIOBOTO Ta KOMYHAJIBHOTO OyNiBHUIITBA, CTBOPEHHS TEIUIMYHHX
TOCIOJIAPCTB i 30H BiMOYNHKY [1].

Kpim Toro, BU3Ha4arOTHCS MOJIOKEHHS Ta 0COOJIMBOCTI KOHCEPBAIIil 3eMelb, sIKa XapaKTepU3yEThCs
SK TPUNHAHEHHS TOCMOAApPCHKOrO BUKOPHCTaHHS Ha BU3HAYCHHH TEpMIiH Ta 3alyKeHHs abo 3ajiceHHs
JerpafoBaHMX i MATONPOLYKTUBHHUX 3€MEIlb, TOCIIOAAPChKE BUKOPUCTAHHS SIKHX € €KOJIOTTYHO Ta EKOHOMIYHO
Hee(EeKTUBHUM, a TAKOX TEXHOT€HHO 3a0pyJHEHHX 3€MEIbHUX AUISHOK, Ha SIKUX HEMOXKIMBO OAEPKYBAaTH
€KOJIOTIYHO YHCTY MPOAYKIiI0, a epeOyBaHHs JIIOJeH Ha UX 3€MENbHHUX TUITHKAX € HeOE3MEeUHUM IUIS iX
3nopoB’s [1].

PexynpTuBaIisi Mae corliagbHe 3HaYeHHS y (OpMyBaHHI OEpEeKIIMBOTO CTaBJICHHS IO MPUPOTHUX
pecypciB. IliampuemcrBa, oprasizamii Ta YCTaHOBH, III0 BUKOHYIOTH BIAMOBIAHI poOOTH Ha
CLIBCBKOTOCHOAAPCHKUX 3eMJISIX, JIICOBHX YTiAJAX, HAAaHUX IM Yy THMYacoBe KOPHCTYBaHHs, 3AiHCHIOIOTH
BJIACHUMH KOILITaMH 3POCTAaHHS SKICHUX Ta IHIINX TapaMeTpiB 3eMEIbHUX AUISTHOK 10 CTaHy, IPUIATHOTO AJIs
iX BUKOpHCTaHHA 3a npu3HaueHHsM. IlopymeHi 3emii AOBOISATH 1O HNPUAATHOIO CTaHy y XoAl
ripHUYOJ00YBHUX Ta iHIIMX POOIT, a MPH HEMOXKIMBOCTI - HE Mi3HilIe, SIK 3a PiK micis iX 3aBepIIeHH,
BUKJIIOYAIOYHU TIEPioJ] MpOMEp3aHHs IPYHTY.

Jlns BUKOHAHHS IOCTABJICHUX 3aBJaHb BHPIIIYEThCS AKTyalbHE NUTAHHS IIOAO0 BHOKPEMIIEHHS
HaMpsIMiB Ta OCOOJIUBOCTEH PO3POOKH POOOUOro MPOEKTY 3 PeKyJbTHBALlil MOPYLIIEHUX 3€MEb BHACHIIOK
OyIiBHUIITBA.

Oznao icuyouux meopemuynux po3podok. Hanpsmu Ta 0coOnMBOCTI 3MIHCHEHHS PEKyIbTUBALI]
MOPYIIEHUX 3eMeNb BU3HAUEHI Y po3podKax [2—6].

Ha mopymieHHst 3emenb BIUIMBalOTh BiMiCHKOBI Aii, sIKi BHHUKIM BHachigok arpecii P®. Ha ne
BKa3yeThCs y po3podkax [7—10].

BuzHaueHo, M0 yIOCKOHAJICHHS 3aKOHOJABYOTO 3abe3medeHHs Uil 3a0e3medeHHs ePeKTHBHOCTI
MPOIIECY PEKYJIbTHBAII 3€MEJb IICAs BOEHHUX MiH, IHTErpaifisi €KOJOTIYHHUX 1 €KOHOMIYHHUX IMiIXOJIB,
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3allydeHHS BCIX 3alliKaBJICHUX CTOPIH Ta BIPOBAJKCHHS IHHOBAI[IMHMX TEXHOJIOTIH, 3a0e3redye crale
BiZTHOBJICHHSI 3€MEJIb Ta BiAHOBJICHHA ii arpapHOro MOTEHLialy Ha MOCTPAXKAAIMX TEPUTOPIAX, CIPUSIOUH
TEPUTOPIaTILHOMY PO3BUTKY BUKOPHCTAHHS 3eMellb perioHis [11].

[HCTpYMEHTH yIOCKOHAJICHHSI CHCTEMH 36MJICKOPHUCTYBaHHS, 3a0e3MeueHHsl YIIPaBIIiHHS 3eMEeTTbHUMHU
pecypcamu mpecTaBieHi y po3podkax [12—-16].

BusznadeHo, 1mo pekyiabTHBAIlS TMOPYIICHUX 1 JeTPaJOBaHUX 3e€Meb € OJHUM i3 MPOBITHUX 3aXO0JiB
BifHOBNCHHS 3emenb [17]. Jlns  peamizamii pexyJibTUBAIlii BUKOPUCTAHHS MOPYIICHUX 3E€MEJb
BHOKPEMITIOIOTHCSI YNHHHUKH: MIPUPOAHI YMOBU pPaiiOHy po3poOJeHHS POAOBHUINA (KIiMaT, TUIH IPYHTIB,
reoJjiorivHa Oy70Ba, POCIMHHICTH, TBAPUHHUN CBIT TOINO); CTaH MOPYHOIEHUX 3€MeIb 1O MOMEHTY
pEeKyIbTUBALIT (xapaxrep TEXHOTEHHOTO peNbedy, CTYMiHb NPUPOJHOIO 3aPOCTaHHS TOIIO);
MiHEpaJIOTIYHUHI CKiIaJ, BOAHO-(i3MuHI Ta (i3MKO-XIMIUHI BIACTHUBOCTI TIPCHKUX MOPiA; arpoximiuHi
BIIACTHBOCTI (BMICT MOXHBHHX PEYOBUH, KUCIOTHICTH, HASBHICTh TOKCHYHMX PEUOBHH TOINIO) MOPIX i iX
kracudikarlis 3a TPUAATHICTIO IS O10JIOTIYHOI peKyJIbTHBAIl; IHKCHEPHO-TCOJIOTIUHI Ta TiIpPOJIOTIdHI
YMOBH; TOCIIOJIAPCHKi, COLiaIbHO-eKOHOMIYHI, €KOJIOTi4Hi Ta CaHITapHO-TIrl€HIYHI YMOBH; TEPMIH CIyKOU
PEKYJIbTUBOBAaHUX 3eMellb (MOXIMBICTh TOBTOPHUX MOPYIIEHh Ta IX NEpPIOAWYHICTH); TEXHOJOTIS W
MeXaHi3allis TipHIYHX 1 OyAiBeIbHO-MOHTXXHIX PoOiT [18].

OxapakTepr30BaHi NOpyIIeHi 3emJi 3a hopMoro penbedy Ta BU3HAYEH] IX THITH:

- KOTJIOBaHO-TPSIOBI Kap’€pHi BUIMKH;

— TPaHIICHHO-TPSIOBI Kap’ €pHi BUIMKH;

— BUPIBHSHI Kap’€pHI BUIMKH;

— TepacoBaHi Kap’€pHi BUIMKH;

- KOTJIOBAHOIIO/NiOHI Kap’€pHi BUIMKH;

— 3amaInHONONI0HI Kap’ €pHI BUIMKH;

- NPUPOIHI BUIMKH;

- BiJIBaJIM BHYTPIIITHI;

- BiJ{BaJIM 30BHIIIHI;

— MIPOBAJIMHY, BIIATUHU, iporunu [ 18—19].

VY pesynpTari cucTeMaTh3alii TEOPETHYHHUX TIIOJIOKEHb BHM3HAYEHI HampsIMH Ta OCOOIUBOCTI
PEeKyIbTUBAIll 3eMeNb IMOPYIIEHUX 3eMelb, IO 3AIMCHIOETHCS Ha OCHOBI PO3pOOKH pOOOYMX TPOEKTIB
3eMJIEyCTPOIO.

Memorw 0ocnioxycennsa € BU3HAUCHHs HANpsIMiB Ta OCOOJUBOCTEH pPO3POOKHM POOOYOro MPOEKTY
3eMJIEyCTPOIO 3 PEKYJIbTHUBALI] MOPYLICHUX 3eMeJb BHACTINOK Oy JiBHULITBA.

Buknao ocnosnozo mamepiany. JInsa po3poOku poO60OIOT0 TMPOEKTY 3eMIIEYCTPOIO 3 PEKYIbTHBAITT
MOPYIIEHUX 3€MEeJIb BHACHIJOK OymiBHHMIITBA (DOPMYIOTBCS Ta 3aCTOCOBYIOTHCSA TOMOIpadho-reoae3nyHi
matepiamu 1:10000, 1:100000. dnst po3poOku poO0oYOro MpoeKTy 3eMIICYCTPOI0 PEeKyIbTHBALIl HOPYIIEHHX
3eMelIb BUKOPHUCTOBYIOThCS 31iomMkn MacmTady 1:1000.

PexynpTHBaliss MOpYHNIEHWX 3eMeldb NpU OYIIBHAITBI Ha MalJaHYUKy JUIS CIIOPYJIDKEHHS
CBEP/UIOBUHU BKIIOYAa€ B cebe JBa eramu: TeXHIYHWH 1 Olojoriunuii. TexHIYHUUN - 3HATTS POJIOYOrO Ta
NOTEHUIHHO POAIOYOro IIapy I'PyHTY Ha BCTAaHOBJIEHY MPOEKTOM IJIMOMHY, CKIaAyBaHHS y OKpPEMi BiABaIH
POIFOYHIA Ta TOTECHIIIHO POTIOYHIA IIAPH IPYHTY, a IMICIIS 3aKiHICHHS OYIIBHUIITBA - TOBEPHEHHS TOTCHITIITHO
POIIOYOro Ta POAIOUOTO MIAPiB IPYHTY B 3BOPOTHOMY 1O 3HATTS NOPSAKY. bionoriunmii eTam BKiroyae B cebe
KOMIUIEKC arpoTeXHIYHHUX Ta MeNiOpaTUBHUX 3aXOJiB, SKi HANpaBJIeHI HA BIJHOBJICHHA Ta MOKpAIICHHS
arpo¢i3MYHAX Ta arpoXiMiYHUX BJIACTUBOCTEH IPYHTY. 3 ypaxXyBaHHIM JaHUX arpOXiMITACTIOPTY MO, 3HATTS
MOTEHIIIHHO POJIIOYOTO IIAPy IPYHTY MOBUHHO MPOBOIUTH HA rHOWHY 30 CM BiANOBIIHO O TEXHOJOTIYHOT
CXEMH 3HATTSI POAIOYOTO MIapy IPYHTY.

3HATTS IPYHTY, NEPEMIIlIEHHsS Ta CKJIaJyBaHHS y BiABaJM, 3 ypaxyBaHHSIM BMICTy Tymycy (Ipu
HEOOXiHOCTI) 3TiHO «TEXHOJOTIYHOT CXEMH 3HATTS POIIOUOTO MIapy IPYHTY»: B MEpIIy Yepry MOTEHIIIHO
poarouunii map rpyHTy 3 nepemitieHHsaM 10 100 M, B Apyry depry MiHepajibHa YacTHHA IPYHTY.

[Ticnst 3akinyeHHs OyniBeNbHUX POOIT MPOBOIUTHCS MOBEPHEHHS paHille CKIIAJOBAHOTO Yy BilBalu
IPYHTY Y 3BOPOTHOMY IOPAIKY 3TiJHO «TEXHOJOIIYHOI CXEMH IOBEPHEHHS POAIOUOrO Ta IMOTEHLIIHO
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POZIOYOro IIapiB IPYHTY»: B EPILy Yepry MOTCHUINHO POAIOYHI ap, Ta 3A1CHIOEThCS ITIaHyBaHHS TUITHKU
Ha SKii MpoBOJuMIIacs 3acuika, B JOPyry poirouuii map. Hamami mpoBoAWTbCS OCTATOYHE IUIAHYBAaHHS
3eMeJIbHOT AUISTHKH.

ITix gac po3poOku poOOUOro MPOEKTY 3eMJICYCTPOIO IIOAO PEKYJIbTUBALl MOPYLICHUX 3EMEb,
MIPOBEICHO KOMIUIEKC T€OJC3NIHUX POOiT, a caMe: CTBOPEHHS INIAaHOBOTO OOTPYHTYBaHHS, 3HOMKa CHUTYaITii,
TUTaHOBA TIPUB’S3Ka OJ1 ICHYIOUHX ITyHKTIB AEPIKABHOI T€0JIE3UTHOT MEPEKi.

Bignosigno g0 ct. 25 3akony Ykpainu «[Ipo oxopoHy 3eMenb» npH NPOBEACHHI TpHAYOJ00YBHHUX,
TeOJIOTOPO3BIAYBAILHAX, OYMIBEIFHUX Ta IHIIUX POOIT, IMOB’SA3aHUX 3 MOPYIICHHSIM IPYHTOBOTO TOKPHBY,
BiZIOKpEeMJICHA IPYHTOBA Maca Mijsirac 3HATTIO, CKIIQJAyBaHHIO, 30€peKEHHIO Ta MOBEPHEHHIO HA TMOPYIICHI
3eMeNbHi AUIsIHKY. Etanu npoBeneHHs poOiT HACTYIHI:

1. TexHIYHMIA:

1.1 3HATTS TPYHTY, IEPEMINICHHS Ta CKJIAAyBaHHS Yy BiBalld, 3 ypaxyBaHHSIM BMICTy TymMycy (Tph
HEOOXiAHOCTI) 3TiIHO «CXeMH oprasizamii poOiT Mo 3HATTIO POAIOYOTO MIApy IPYHTY»: B IEpUIy 4epry
MOTEHIIHHO POMIOYNI map IPyHTy 3 mepeMimeHHsaM qo 100 M; B TpeTo uepry MiHEpaJbHWUH mmiap 3
niepemimierdsM ox 100 m.

1.2 Iicns 3akiH4eHHS OyAiBeTbHUX pOOIT MPOBOAUTHCS OBEPHEHHSI paHillle CKIIaJOBaHOTO Y BiJJBAIU
IPYHTY Y 3BOPOTHOMY MOPSAKY 3TiIHO «CXEMH OpraHizamii poOiT Mo MOBEPHEHHIO POAIOYOTO MIApY IPYHTY»:
B IIEPIITY YepTy MOBEPTAETHCS MIHEPAIBHHN MIap, MTOTIM ITOTSHITIHHO POMIOYHIA IMap, Ta MNIaHyBaHHS AUISHKH
Ha AKii IPOBOAMIIACS 3aCHIIKA.

1.3 OcraTouHe MIaHyBaHHS 3eMEJbHOI JUITHKY. PekynbTuBamis 32 TEXHIYHUM €TarioM MPOBOAMTHCS
OJTHOYACHO 3 BUKOHAHHSM, OyIiBETbHUX POOIT, SIKi IPU3BEIH O IOPYIICHHS 3€MEellb, a Y pa3i HEMOKJIHBOCTI
OJTHOYACHOTO ITPOBEICHHS — IICJISI 3aBEPIICHHS POOIT y CTPOKH, BCTAHOBIICHI 36MJICBIIACHUKAMH.

2. ArportexHiunuii (0ioyoriuHa peKyIbTHBALIIS):

2.1 3acunka TpaHIIeH, MIaHyBaHHS MiJITHKY.

2.2. BUKOHaHHS MENIIOPaTHBHUX POOIT.

2.3. OuniieHHs, 3HEIKOKCHHS Ta 3aXOPOHEHHsI TPOMHCIOBUX BiAXO/IB, 3HEMIKOKEHHS HAQTOBHX
3a0pyIHEHb IPYHTIB, JIIKBiJallis 3aCOJIEHOCTI IPYHTIB.

2.4. OcraTo4He IJIaHyBaHHS NOBEPXHI 3eMENbHOI A1ITHKH.

2.5. BHeceHHs OpraHiyHHUX Ta MiHEpaJbHUX JOOPHB.

2.6. Ilepuii Tpu poKH AiNSTHKY BUKOPHCTOBYBATH Iiji 0araTOpiYHUMH TPpaBaMH.

2.7. Yepes 3 poku qinsHKa OyJie BAKOPUCTOBYBATHCH SIK CITLCHKOTOCTIONAPCHKI 3€MITI.

Bucnoeéxu. Takum dYWHOM, 3alpONOHOBaHI HANpPSIMH Ta BHOKPEMJICHI OCOOIHMBOCTI PO3POOKH
po0OYOro TPOEKTy 3EeMJICYCTPOI0 3 PEKYJIbTHBAIii IMOPYHNIEHUX 3eMellb BHACHIIOK OyaiBHUIITBA.
OxapakTepn30BaHi TEXHIYHUH 1 arpOTEeXHIYHUH €Tanu MPOBEICHHS PeKyJIbTHBALl MOPYIICHUX 3eMenb. Ha
OCHOB1 OTPHMAaHOI IIPOCTOPOBOI iH(pOpMAaIii Po3poOISIETbCS POOOUMIA TPOEKT, KU BKIIIOYAE: 3arallbHy
4acTUHY (OCHOBHI TEPMIHM Ta IX BH3HAUEHHS; OCHOBHI BIIOMOCTI IMPO 00’€KT 3€MJICYCTPOIO; YMOBH IIIOJI0
3HATTS Ta TIEPEHECEHHS IPYHTOBOTO IOKPHBY; TIOTOXKEHHS 1 3aTBEPAXKEHHS JOKYMEHTaLlil i3 3eMJIeyCTpOI0);
XapakTepUCTUKA IPUPOAHUX Ta arpOKIIMaTHYHUX YMOB (peibed); YMOBHU 3BOJIOKEHHS); MaTepiaid IPyHTOBHX
o0cTexeHb (TpyHTOBO-arpoXiMidHa XapaKTePUCTHKA 3eMENIbHOI TiISTHKY; BIAOMICTh arpOBHPOOHHYUX TPYI
IPYHTIB; BiIOMOCTI ITpO 3aKJIaieHHs PO3pi3iB; arpoXiMiuHUil MACIOPT MOJIS; CXeMa PO3TallyBaHHS IPYHTOBHX
PO3pi3iB); MaTepiaii reoJe3NIHNX BUIIYKYBaHb Ta 3€MIJICBIIOPATHOTO MPOEKTYBaHHS (Teo/le3ndHi poOOTH,
KOITii BUTIUCOK KoopauHAT MyHKTIB JII'M; cxema IpuB’sS3KH TIAHOBOTO OOTPYHTYBaHHS OJ IMyHKTIB JII'M;
CXeMa TEOJIOJIITHOTO XOAY; BIJIOMICTh BPIBHOBaXKCHHS MEpPEX IMOJITOHOMETPIl Ta TEOJMOJITHHX XOIIB);
npoekTHi pimeHHs (TexHiuHa peKyIbTUBALsL; OOIPYHTYBaHHS KOMIUIEKCY 3aXOMiB Ta o0csary poOiT 3
TEXHIYHOI pEeKyJbTHBAIii, pO3paxyHKH oOcCsATiB poOIT 1O TEeXHIYHIA peKyJIbTHBalii; OiojoriyHa
PEKyJIbTUBAIlIS; OOIPYHTYBaHHS KOMILICKCY 3aXOJiB Ta 00cAry poOiT 3 OlOJOTiYHOT pPeKyJIbTHUBAILIIL;
po3paxyHKH 0OCsTriB poOiT MO OioNOrivHINA peKyIbTHBALil; KaIeHAapHUH IJIaH); OXOpPOHA IPYHTIB; TEXHiKa
0e3neKy Ta OXOpOHa IpaLli; IIaHU 3aPOCKTOBAHMX 3aXOiB (TEXHOIOTIYHA CXeMa 3HATTS POIIOUOro IPYHTY;
TEXHOJIOT1YHa CXeMa 110 IOBEPHEHHIO POII0Y0Io MIapy I'PYHTY); MaTepiajlu EpPEeHECEHHsI IPOEKTY B HATYpPy
(po3miuyBaibHE KpeCcIeHHs TEpEeHECEHHS ); PO3PaxXyHKH KOIITOPUCHOT BAPTOCTI.
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Summary. It is proved that the urgent issue is the separation of directions and features of development
of a working project for reclamation of disturbed land as a result of construction.

As a result of the systematization of theoretical provisions, the directions and peculiarities of land
reclamation are defined, which is carried out on the basis of development of working projects of land
management. The purpose of the study has been achieved regarding the definition of directions and features
of development of a working project of land management for reclamation of disturbed land as a result of
construction.

The proposed directions and the features of development of a working project of land management for
reclamation of disturbed land as a result of construction are distinguished. The technical and agrotechnical
stages of reclamation of disturbed land are characterized.On the basis of the received spatial information, a
working project is developed, which includes: general part (basic terms and their definition; basic information
about the object of land management; conditions for removal and transfer of soil cover; approval and approval
of land management documentation); characteristics of natural and agroclimatic conditions (relief; moisture
conditions); materials of soil surveys (soil-agrochemical characteristics of the land plot; information of
agricultural production groups of soils; information on sections; agrochemical passport of the field; scheme of
location of soil cuts); materials of geodetic surveys and land management design (geodetic works, copies of
extracts of coordinates of DGM points; scheme of attachment of planned justification of the points of the
DGM; scheme of theodolithic course; information balance of the networks of polygonometry and theodolithic
passages); design solutions (technical reclamation; substantiation of a set of measures and volume of work on
technical reclamation; calculations of volumes of work on technical reclamation; biological reclamation;
substantiation of a complex of measures and volume of work of biological reclamation; calculations of volumes
of work on biological reclamation; calendar); soil protection; safety and labor protection; plans of projected
measures (technological scheme of removal of fertile soil; technological scheme for the return of the fertile
soil layer); materials of transfer of the project to nature (marking drawing); Calculations of estimated value.

Keywords: land management, working project, reclamation of broken land, directions and features,
construction.
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AHoTanisi. Bu3HaueHO aKTyalbHICTh TEMH JAOCIIIKEHHS, AOCSITHYTa MeTa Ta BUPILICHI 3aBIaHHS.
@®opmyBaHHS Ta BHKOPUCTaHHS MPOCTOPOBOTO 3a0E3MEUCHHS TEPUTOPIaJbHOTO PO3BUTKY BUKOPHCTAHHS
3eMeNb BU3HAUYAETHCS KapTorpadiyHUMH Ta IHIIMMH TPOCTOPOBUMH  IApaMeTpaMy, BKIIOYAIOYU
MiCTOOY/IiBHI, €KOJIOTiYHI i €KOHOMIYHI XapaKTepHCTHKH. BCTaHOBIEHO, IO MPOCTOPOBE 3a0e3MeUYeHHS
CTBOPIOE I TEPMAaHEHTHO 3MIHIOE IPOCTOPOBHH PO3BHUTOK, SKHH € CKJIQIHUM TPOLECOM SKICHO{
TpaHchopMaIlii 3eMeTFHUX BITHOCHH y TIPOCTOPI s 3a0€3MeYeHHS JKUTTEMISIILHOCTI HACEICHHsS Ha
perioHaNbHOMY PiBHI.
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Bu3HaueHi npoCcTOpOBI YMHHUKH, SKi BU3HAYAIOTHCS BIAMOBITHUM 3a0€3MIEUCHHSIM 1 BILUTUBAIOTH Ha
TEPUTOpiaTbHUN PO3BUTOK BUKOPUCTAHHS 3eMeNb. BU3HaYeHO, 1[0 TepUTOPiaIbHUN PO3BUTOK BUKOPUCTAHHS
3eMeJb PErioHiB 0a3yeThCs HAa CYKYIHOCTI CHCTEMHHMX O3HAK 1 XapaKTePUCTHK Ta B3a€MOIIOB’sI3aHHUX
(YHKI[IOHATBHUX, MPOCTOPOBHUX, MICTOOYIIBHUX, CKOJOTIYHHX, IHBECTUI[IHHO-IHHOBAIIMHNX, OC3MEKOBUX,
COIIaNbHIX, CTEHKXONIEPHUX YMHHHKIB, MAaTEMAaTHYHOMY IHCTPYMEHTapito, CydacHOMY IHCTpYMEHTapito
reoiHGopMaIlifHuX CHUCTEM, IO JO3BOJMIO TMOOYAYyBaTH KiIbKICHY OCHOBY MPHHHSTTS OOTPYHTOBaHUX
pillieHb BiTHOCHO 3a0e3IeueHHs TEPUTOPIaTbHOTO PO3BUTKY Ha PETIOHALHOMY PiBHS.

VYI0CKOHANIEHO THIIOJIOTIYHY CTPYKTYpPY TEPUTOPIaJbHOTO PO3BUTKY BHUKOPUCTAHHS 3EMeEIb,
(dhopMmyBaHHS SKOI 3MIMCHIOETBHCS IIITXOM CHCTEMAaTH3arlii HOPMAaTHBHO-TIPABOBOTO # iH(OpMAIHHO-
AHATITUYHOTO 3a0e3neueHHs, OOTPYHTYBaHHS TEOPETUYHUX TMOJIOXKEHbB, sIKa HAJa€ MOXKIMBOCTI BH3HAYHTH,
30KpeMa MpPOCTOPOBI UMHHMKH, A NOOYZOBH 0araTo(akTOpHOi CHUCTEMH NOKa3HUKIB OI[HKH PiBHS
3a0e3MeYeHHs TEePUTOPIaTbHOTO PO3BHUTKY pErioHiB. BH3HaueHi MpPOCTOpPOBI YMHHUKH Ta CHOPMOBaHE
MIPOCTOPOBE 3a0€3MECUCHHSI BIUIUBY Ha OpPTaHi3allifo pO3BUTKY TEPUTOPIH.

OwuiHKa TPOCTOPOBUX YHMHHHUKIB Yy CHCTEMI TEPUTOPiaJbHOTO PO3BUTKY BHUKOPUCTAHHS 3€MEb
3IACHIOETHCSI Ha OCHOBI BHOKPEMJIGHHWX JIOKAbHUX (DaKTOPIB Ta CHCTEMHOI MOJIENi i3 3aCTOCYBaHHSIM
eKCIIEPTHUX 1 aHATITHIHUX METOIIB.

TakuM YMHOM, y pe3yJbTaTi OI[IHKM BCTAHOBJICHO, L0 Ha IMOCEPEAHBOMY PIiBHI CHOPMOBAHO
MPOCTOPOBE 3abe3rneueHHs y perioHax: Binaunbkuii, BonuHcbkuii, JHinponeTpoBchkuil, JKutoMupchkuii,
3akapnarcekuii, IBaHo-®pankiBcbkuii, KwuiBcekuii, KipoBorpaacekuii, JIbBiBChKHM, OnechbKui,
[MonrtaBchkuii, PiBHeHChKUM, TepHOMIIBLChKUH, XMeNIbHUIIbKUN, Uepkachkuill, UepHiBellbkuii, UepHITIBCHKHIA.
Haxanp, 3HIKY€TbCS 3HAUYEHHS MPOCTOPOBOTO 3a0E3MEUYECHHS Yy CHUCTEMi TEPHUTOPIaIbHOIO PO3BHUTKY
BUKOPHCTaHHS 3eMellb y MPUPPOHTOBUX ab0 y perioHax Oe3mocepenHbO MOCTpaknanux Bifn arpecii PO:
Honenpknii, 3amopizpkuii, JIyrancekuii, MukomnaiBcbkuit, CyMChKHM, XapKiBChbKU, XEPCOHCHKHM.

KurouoBi cioBa: mpoctopoBe 3abe3redeHHs], MPOCTOPOBUI PO3BUTOK, MPOCTOPOBE ILIAHYBAaHHS,
OpraHizaiisi po3BUTKY TEPUTOPIi, TEPUTOPIATbHUN PO3BUTOK BUKOPHCTAHHS 3€MENb, OIiHKa, IMPOCTOPOBIi
YUHHHAKH.

Beryn. TepuTopianbHuil pO3BUTOK BUKOPHCTaHHS 3€MeNb — e KOMIUIEKCHUI MPOLEC, CIIPSIMOBaHUN
Ha (popMyBaHHS SKICHO HOBOTO CTaHY, SKHH JI03BOJIIE CTBOPUTH IiIPYHTS I TIEPMAaHEHTHOTO 3POCTaHHS
SKOCTi JKUTTEAISTIBHOCTI HACENEHHs. Y CYYacHHX yMOBaxX TajbMyIOTbCS TEHIEHIi PO3BUTKY TEPUTODIH,
BpaxoBYIOUM BIUIMB UYMHHHKIB 3a0€3MEUCHHS 3E€MIICKOPUCTYBaHHS Ha periOHANIbHOMY piBHI. 30Kpema,
BiIOyBa€eThCS 3HIDKEHHS €(PEKTHBHOCTI BHKOPHCTAaHHS 3€Mellb, OCOONHMBO Yy «IPUPPOHTOBUXY» perioHax,
CIIOCTEPITaIOThCS PETiOHANBHI TUCTIporiopiii y cdepi 3eMICKOPUCTYBaHHS, MOTIHOIIOIOTHCS TPOOIEMHI
ACTEeKTH 1HCTUTYIIOHAJILHOTO Ta JePIKaBHOTO peryitoBaHHs. Oco0IMBOro 3HAYCHHS MAlOTh BIUIMB HACITIIKIB
arpecii P®, siki BU3HaYarOThCSl pyHHYBaHHAM 00’ €KTiB 3eMEIbHO-MaiiHOBOTO KOMILIEKCY.

OmHuM i3 HampsMiB BHPIMICHHS KOMIUIEKCY NPENCTAaBICHUX CKIATHUX NUTaHb € (OpMyBaHHS
MPOCTOPOBOTO 3a0e3MeueHHs, 3A1HCHIOIYN TPOCTOPOBUIT PO3BHTOK HA PETiOHANBHOMY piBHI. Y HBOMY
KOHTEKCTI c()OpMOBAHO Ta peasi3yeTbcs HOPMAaTHBHO-IIPABOBE 3a0e3medeHHs: 3eMeNnbHuil Koeke YKpaiHu,
3akonn VYkpainm «llpo MicnieBe camoBpsayBaHHA B YKpaiHi», «[Ipo perymoBaHHs MicTOOyAiBHOI
nistmeHOCTY, «IIpo apxitekTypHy HisUTbHICTEY, «IIpo 3emueyctpiity, «IIpo BHECEHHS 3MIH 10 IEIKHX
3aKOHOAABYMX aKTiB YKpaiHU MO0 TIaHyBaHHS BUKOPHCTaHHA 3eMelby, «[Ipo BHeCEHHs 3MiH 10 AESKHX
3aKOHO/IaBYMX aKTiB YKpaiHU 010 BAOCKOHAICHHS CHCTEMH YIPaBIIiHHI Ta Jeperyismii y chepi 3eMenbHIX
BimHOCHHY, «IIpo BiAYYXKCHHS 3€MENBbHHX IUISHOK, IHIMHX OO0’€KTIB HEPYXOMOTO MaifHa, M0 Ha HHX
po3MiliieHi, SKi nepeOyBalTh Y NMPUBATHINA BJIACHOCTI, JUIS CYCHUIBHUX MOTPEO YM 3 MOTHBIB CYCHUIBHOL
HeoOXigHoCTi», «IIpo mepkaBHuI 3emenvHHN KamacTp», [loctanoBu KaGinery Minictpie Ykpainu «IIpo
MicToOyniBHUE Kamactp», «lIpo 3arBepmxenHs [lopsaky po3poOneHHS, OHOBIEHHS, BHECEHHS 3MiH Ta
3aTBEpKEHHsI MicTOOYIiBHOT ToKyMeHTalii», «[Ipo 3arBepmxenns Kimacudikaiii oOMexeHb y BUKOPUCTaHHI
3eMellb, [0 MOXYTbh BCTaHOBIIIOBATHCS KOMIUIEKCHHM IUIAHOM MPOCTOPOBOTO PO3BUTKY Teputopii», «IIpo
MicToOyniBHAN Kamactpy, «lIpo 3arBepmkenHs [lopsaky po3poOnieHHS, OHOBIICHHS, BHECEHHS 3MiH Ta
3aTBEPKEHHS MiCTOOYMiBHOI JOKyMeHTaItii», «I1po 3aTBepmkenns Knacudikarii oOMeXxeHb y BUKOPUCTaHH1
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3eMelb, 10 MOKYTh BCTaHOBIIOBATUCS KOMIUIEKCHHUM IUIAHOM IIPOCTOPOBOTO PO3BUTKY TepHTOpii». Kpim
TOT0, 3aCTOCOBYIOThCs JlepskaBHi OyniBenbHi HopMu: JIBH B.1.1-14:2012 «Cknaj ta 3MiCT A€TaIbHOTO IIaHY
teputopiin, JABH B.1.1-15:2012 «Cknan ta 3MiCT reHepajbHOTO IJlaHy HaceneHoro myHkty», JJBH b.1.1-
16:2013 «Cknax Ta 3MicT MicToOyniBHOTO Kamactpy», JIBH b.1-1-22:2017 «Cxnap ta 3MicT mi1aHy 30HyBaHHS
teputopii», JIBH b.2.2-5-2011 «bnaroyctpiii Tepuropiit», JIbH b.2.2-12:2019 «IlnanyBanns i 3a0ymoBa
tepuropiii», IBH B.1.1-7-2016 «IloxexHa Oe3neka 00’ €KTIB OyTiBHUIITBAY.

AKTyanbHUM NHUTaHHSIM € Po3poOKa Ta BIPOBAKEHHsI HOPMATHBHO-IIPABOBOTO 3abe3leueHHs, sKe
YiTKO XapaKTepU3y€ HAMpsSIMH Ta OCOOJMBOCTI 3MIHWCHEHHS IPOCTOPOBOTO PO3BUTKY H (opMyBaHHS i
BUKOPHUCTAHHS TIPOCTOPOBOTO 3abe3neueHHs. I[CHYIOTh TEBHI MUTAaHHS IWIOMO OIIHKK MPOCTOPOBOTO
3a0€3MeYeHHs Y CHCTEMI TEPUTOPiaIbHOTO PO3BUTKY BUKOPUCTAHHS 3€MeJb PEriOHiB.

TakuM 4YMHOM, TeMa AOCITIMKEHHS € aKTYaJbHOIO 1 BIUIMBAE€ Ha 3a0€3MECUCHHS TEPUTOPIaIbHOTO
PO3BHUTKY BHKOPHCTAHHS 3€MEJb PETiOHIB.

Ozna0 icuylouux meopemuynux po3pofox. B icHyrouMX HayKOBUX po3poOKax BH3HAYEHI OKpeMi
HampsIMH Ta OCOOJMBOCTI (pOpMyBaHHS MPOCTOPOBOTO 3a0E3MEUYCHHS BUKOPUCTAHHS 3eMesib. 30Kpema,
BH3HAYCHI HAMPSIMH HOTO (hOPMYBaHHS:

— peecrpatis B [lep)kaBHOMY 3eMEIBHOMY KaJacTpi MeXi TEPUTOPIi TEPUTOPIaNbHOI TPOMAJIN;
— 007K pecypciB rpoMany;

— pe3epBYBaHHS TEPUTOPIT VI PO3BUTKY;

— QopMyBaHHS MPO30PUX MIAXOIB B cepi 3eMIICYCTPOO Ta MiCTOOYIyBaHHS;

— TMJIaHyBaHHS MOXKJIMBHX 3MiH IILOBOTO MPH3HAYCHHS 3eMeTb;

— 3a0e3neueHHs e()eKTUBHOTO BUKOPUCTAHHS Ta OXOPOHH BCiX 3eMenb [1].

JIJ1st pO3BUTKY TEPHUTOPIiHt 3aIIpOITIOHOBaHI IHCTPYMEHTH:

— Tmepenaya 3eMeNb IpoMajiam;

— KOHTPOJIb 3a 3eMIICIO;

— peryiroBaHHA 3emMiieycTporo [1].

Hampsimu Ta 0c006IMBOCTI IPOCTOPOBOTO TUTAHYBAHHS 0XapaKTepU30BaHi y poboTax [2—4].

Jns 3abe3nedeHHs (OpPMYBaHHS MPOCTOPOBOTO 3a0E3MEUYECHHS y KOHTEKCTI PO3BHTKY MICHKOTO
3eMJICKOPUCTYBaHHS BU3HAYCHI BiJIMOBIIHI HAIIPSMHU:

1) BU3HAYUTH THITU Ta BUIU 36MJICKOPHCTYBaHHSI,

2) BUSBHUTH 3MiHH, IO BiZOYBarOTHCS Ta IXHi TEMIIH, HAPHUKIIAJ, Y 3B’ 53Ky 13 3pOCTaHHSAM MICT;

4) mpoBecTH KUTbKICHUH aHalli3 3eMJIIEKOPUCTYBAHHS Ta SIKICHUM aHaJi3 MPUPOIOKOPUCTYBAHHS MICT
y pi3HUX pafioHax (KBapTajax) MICT i3 BHKOPHUCTAHHSIM TUMYACOBHX METO/IB 1 ITOKa3HUKIB;

5) po3poOuTH MOJETi CHCTEMH 3eMIle- Ta IPUPOJIOKOPUCTYBAHHS MicTa B 4aci 1 MpocTopi;

6) 3IIHCHUTH ICHYIOUY 1 MPOTHO3HY OLIHKY KaIliTali3amil 3eMIi Ta IHIIUX NPUPOAHUX PECYpPCiB IS
BUpPOOJICHHS UYEPrOBOCTI  peamizamlii IUIaHyBaJIbHUX 3aXOJiB Ta IHBECTHINHHOI TpHUBAOIUBOCTI
3eMJICKOPUCTYBAHHS;

6) 3abe3neynTd IIMPOKE OOTOBOPEHHS 1 TJIACHICTH pPE3YNbTaTiB AOCHIIKEHb Ta Y3TOKEHHS
iHTepecis [5].

@DopMyBaHHS IPOCTOPOBOTO 3a0€3MEUECHHS XapaKTEPU3ye MPOCTOPOBUI PO3BUTOK 3€MEJIb Ta BIUIUBAE
Ha TEPUTOPiaJbHUH PO3BUTOK 3eMIIEKOpUCTYyBaHHs. [IpoOreMHi mNHTaHHS MPOCTOPOBOIO PO3BHUTKY
MIpeJICTaBlIeHi y po3poOkax [6-9].

[IpocTopoBHii pO3BUTOK BU3HAYAETHCS SIK MPOIIEC, HACIIIKOM SKOTO € 3MIHU PiBHS IHTEHCHBHOCTI Ta
PO30CepeIKEHOCT] Pi3HUX BUIIB iSUTBHOCTI B IEBHOMY IPOCTOPI, & TAKOXK 3B’S3KIB M)XK HUMH, XapaKTepH3ye
PO3BHTOK BH3HAYEHOTO MPOCTOPY IMPOTSATOM IEBHOTO IEpiofy 4acy a0 OKpECHIoe MOTEHLIHHI HIISIXU
MalOyTHHOT'O PO3BHTKY Ha OCHOBI IPOTHO3iB [10].

[IpocTopoBuii PO3BUTOK CIPSIMOBAaHUN Ha PO3BUTOK TEPUTOPIAJBHUX CHCTEM 4Yepe3 MpU3My
BpaxyBaHH: LIMPOKOTO KOJIa YNHHUKIB: PO3BUTOK MICHKHX, CIIIBCBKUX TEPUTOPi, TPAHCIIOPTY, IPHUPOJIHBOTO
i KyneTypHOTO HajOauHs [10].
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[IpocTtopoBuii pO3BUTOK CHPsIMOBaHMK Ha ()OPMYBaHHS Ta peani3amilo HampsMiB MIPOCTOPOBOTO
IUTaHYBaHHS, $KE BHU3HAYAETHCS XapaKTEPU3YETbCA SK CYKYNHICTh IHCTPYMEHTAJIbHUX 1 NPaKTHYHHX
HaIPSMIiB, 110 3a0€3MeUyIOTh OpraHi3allito PO3BUTKY TCPUTOPIH.

VY po3poOkax oxapakTepu3OBaHI MiAXOAM OO OpraHizauii miaHyBaJbHOI AiISTIBHOCTI, BPaxOBYIOUH
JOCBiJl €BpOMEHCHKUX KpaiH, a came:

— HasABHICTh TPYHTOBHO OIPAIThbOBAHOI JiHII «BHUKIMK—PEAKIlisD» MPAKTUIHO B YCIX IIaHYBAIBHHX
JIOKYMEHTaX;

— BpaxyBaHHSA TIOOANbHUX 1 MaKpOpETiOHANbHUX BHKIHUKIB TNPH PO3pOOJEeHHI HalioOHaJIbHOI Ta
perioHaTbHOT O THKH;

— diTKke (HOPMYIIOBaHHS LiJied Ta iHIUKATOPiB, CPOKYCOBAHICTh HA KUIBKOX HAHBAKIMBILIMX JUIS
MEBHOT'O MEPioAy TeMax i MOHITOPUHT BUKOHAHHS;

— 3pocTaHHs IyOJMIYHOCTI Ta 3aJy4eHHsS TPOMAJCHKOCTiI, a TaKOX IHIINX YYacHHKIB (aKTODiB,
CTEHKXOJIIEPiB), YUH JOCBIT MOKE OyTH IHHUM JJIS TIOJITUKH TIaHYBaHHS;

— 3a0e3neueHHs MOCTIMHOTO 3B 53Ky MK IJIaHyBaJbHUMHU PiBHSMH Ta B3a€EMOOOMIHY iHiliaTUBaMu
«3HH3Y-BIOPY» Ta «3rOpU-BHU3Y;

— THYYKICTh IUIaHYB&JIBHUX CTPATerid, iX BUaCHUH Ieperii] Ta OHOBJICHHS, YacOBAa Y3I'OKEHICTh Ta
«CTIAIKOEMHICTB» (HOBI CTpaTerii MPOAOBXKYIOTh JiHIIO MOMEPEAHIX, a TAKOXK BKIFOYAIOTh MUTAHHS, IO 3 THX
YH 1HIIUX OPUYMH 3TUIIHINCS HEBUPILICHUMH y BUSHAYCHUH TEPMiH);

— TpoxyMaHUH po3noAiT GiHAHCOBHUX PECypCiB;

— B3aEMO/Iisl HAYKOBO-JOCITHAX Ta YIPABIIHCEKUX CTPYKTYp [6].

BupimenHsm npoOJeMHUMH THTAaHHSIX BiTHOCHO 3a0e3NeueHHs NPOCTOPOBOTO PO3BUTKY Ta
oprasizaiii IJIaHyBaIbHOI NisITFHOCTI 3aiiMatoThest BueHi [11-14].

Takum 9rHOM, Y pe3yiIbTaTi JOCIiHKEHHS OOTpyHTOBAaHI TCOPETUIHI MTOJIOKEHHS I0 BU3HAYCHHS Ta
(opMyBaHHS MPOCTOPOBOTO 3a0E3MEUEHHS, MPOCTOPOBOTO PO3BUTKY, OpraHi3allii po3BUTKY TEpUTOpIH i3
BpaxyBaHHSIM OCOONMBOCTEl MPOCTOPOBOTO IUIAHYBAaHHS Ul TEPUTOPIabHOIO PO3BUTKY BUKOPHUCTAHHS
3eMeJlb.

Memoio docnidrcennsn € GopMyBaHHS Ta OI[IHKA POCTOPOBOTO 3a0€3MEUCHHS [Tl TEPUTOPIaTbHOIO
PO3BHUTKY BHUKOPUCTAHHs 3€Mellb HA PETIOHANIBHOMY DiBHi. Y LbOMY KOHTEKCTI BUPILIYIOThCA HACTYITHI
3aBIaHHS:

— OOTpYHTYBaHHS TEOPETHYHHX MOJI0KEHB 10 BU3HAYCHHS POCTOPOBOTO 3a0e3MeueHHS BUKOPUCTAHHS
3eMelb;

— XapakTepUCTHKAa IPOCTOPOBOTO PO3BUTKY BUKOPUCTAHHS 3€MEIb PETioHiB;

— (opMyBaHHS IPOCTOPOBUX YMHHUKIB, IO BILUIMBAIOTh HA TEPUTOPIAIbHUH PO3BUTOK BUKOPUCTaHHS
3eMellb;

— OLIHKH MPOCTOPOBMX YHMHHHKIB Y CHCTEMi TEPUTOPIaIbHOTO PO3BUTKY BHUKOPUCTAaHHS 3€Melb Ha
perioHaTbHOMY PiBHI.

Buknan ocuoBHoro matepiaay. Ha TepuropianbHUiI PO3BUTOK BHKOPHCTaHHSI 3€MEJb DPETiOHIB
BIUIMBAIOTh POCTOPOBI YNHHUKH, OL[IHKA SKUX 3A1HCHIOETHCS Yepe3 MPU3MY PiBHIB: HapsAMiB GopMyBaHHS
1 peaizallii BCTAaHOBJIGHHS Ta ocoOymBocTeli Bu3HaueHHS MeX (T'D,q); IHAEKC YaCTKH HEIOCTYITHHUX 3eMEITh
periouiB (TD,,); reogesuunoro (T D,3); reoindopmaiiinoro (T D,,); kaprorpadiunoro (T D,5) 3a06e3mnedeHHs;
npodeciiHoi MATOTOBKU Ta KajapoBe 3abesmneueHHs y cdepi Tomorpado-reoge3ndnoi i kaprorpadidHol
nisttbHOCTI (T D¢ ); B3a€EMOJIIT CTEHKXOMIEPIB, M0 3a0€3MeTyI0Th (PYHKIIOHYBAaHHS TOMOTpado-Teo1e3uyHOi i
kaprorpadiunoi misieHOCTI ( TD,,; ); 3mIMCHEHHS 3araJlbHOACPKABHUX TOMOTPado-TeOMe3nIHNuX 1
kaprorpadiuaux poOit (TD,g); TEXHIYHOIO Ta TEXHOJIOTIYHOro 3abe3meueHHs Tomorpado-reoae3nvHoi i
kaprorpadignoi mismeHOCTI (T Dyg); nepkaBHOTO 00Ky Tomorpado-reoe3ndHux i kaprorpadigHux poodit;
KOPUCTYBaHHS TOTOrPado-TeoIe3NIHUMA 1 KapTorpadgidyammu  MatepiamamMmu Ta maHuMa ( TD,qg );
¢inancyBaHHs1 Tomorpado-reoqe3nyHoi i kaprorpadiunoi mismeHOCTI (TD,qq ); 3a0e3medeHHs] OXOPOHH
reoge3nyHux NYHKTIB ( TD;q, ); (GoOpMyBaHHA Ta BHUKOPUCTAaHHS TEOAEC3HMYHOIO H KapTorpadidyHoro
3a0e3MeYeHHs] Ha periOHANbHOMY piBHI, (popMyBaHHS Ta BHUKOPHUCTAHHs HAI[lOHAJIBHOI iHPPACTPYKTypH
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reompocTopoBux naHuX ( T'D,13); CTBOpeHHS 1 (DYHKITIOHYBaHHS €IWHOI TeOiH(POPMAIIIHHOI CHCTEMHU
3IIHCHEHHs] MOHITOPHHTY Ta OIIHIOBaHHS PO3BUTKY pErioHiB i TepuropianbHux rpomaj (TD,q,); BILIUBY
YUHHUKIB MicueposraimryBaHHsi 00’ekTiB ( TD,q5 ); BIUIMBY periOHANbHUX AacCMeKTiB Ta 0coOIMBOCTEH
BUKOopucTaHHs 3eMenb (TD,q¢6). [Ipencrapneni YMHHUKY BU3HAYAIOTHCSI HA OCHOBI 3aCTOCYBaHHS €KCIIEPTHUX
MeToaiB. Pe3ynbTaTtu y3aranbHEeHHS €KCIIEPTHUX OMiHOK NOKa3HUKIB TD,q, TD,g, TDy7, TDyg, TDyg, TDy19,
TDy41, TDy12, TDyq3, TD3q4, TDyq5, TDyqe BUCBiITIICH] Y TAOT. 1.

Tabnuys 1 — Pe3ynpTaTi y3aralbHEHHS SKCIIEPTHHUX OIIHOK MOKa3HUKIB TD,q, TDyg, TDy-, TD,yg,
TD29, TD210, TD211, TD212, TD213, TD214, TD215, D216, BinH. on.

Table 1 — The results of generalization of expert assessments of indicators TD,;, TD,¢, TD,7, TDyg,
TD39, TD210, TD211, TD212, TD213, TD214, TD315, TD216, units

TToka3HuKH 3HayeHHs
TD,, 5,278
TD,¢ 5,944
TD,, 5,056
TD,g 4,111
TD,q 4,278
TD,qq 4,778
TD,, 2,278
TD,,, 2,056
TD,q5 1,889
TD,q4 2,278
TDyqs 5,611
TD,4 5,271

BcranoBiieHO Ha MocepeAHBOMY PiBHI peali3yroThesl IPOCTOPOBI HAMIPSIMU: MPO(eCiitHOT MiAroTOBKU
Ta KaapoBe 3abe3medeHHs y cdepi Tomorpado-reome3ndyHoi i kaprorpadidHoi TiSUIBHOCTI; B3a€MOAIl
CTEMKXOJIEPIB, 10 3a0e3MedyoTh PYHKIIOHYBaHHS TONOrpado-reo/Ie3nYHO1 1 KapTorpadidHOi HisIbHOCTI;
3MIHCHEHHSI 3araJlbHOJEP’KaBHUX TOMOrpado-reoe3ndHnx 1 KaprorpadiyHuX poOiT, TEXHIYHOTO Ta
TEXHOJIOT1YHOTO 3a0e3MeueHHs Tonorpado-reoJe3nyHoi i kKaprorpadiqHol MisUTBHOCTI; AepPKaBHOTO OOIIKY
tornorpado-reoge3nyHuX 1 KaprorpagiuHuX pobiT; KOPUCTYBaHHA TOMOrpad)o-reofe3nYHUMH 1
KaprorpadidyHUMHA MaTepiajaMu Ta JaHWMH, BIUIMBY YHHHHKIB MICIlepO3TalnTyBaHHSI 00 ’€KTiB Ta
peTiOHaNBHUX aCMEKTiB Ta 0COOIMBOCTEH BUKOPUCTAHHS 36MEb.

3HMKYETBCS 3HAUEHHA Ta MOXJIMBOCTI: (DiHAHCYyBaHHS Tomorpago-reolie3udHoi i kaprorpadiqaoi
JisUTBHOCTI; 3a0€3MeYeHHsI OXOPOHU TeOAEe3UYHUX MYHKTIB; GOPMYyBaHHS Ta BUKOPUCTAHHS F€OAEC3UYHOTO U
kaprorpadigHoro 3abe3nedeHHs] Ha PEerioHATBPHOMY piBHI; (OpMyBaHHS Ta BHKOPHUCTAaHHS HAIiOHATBHOI
1HPPACTPYKTYpH reOnpOCTOPOBHX JTaHUX; CTBOPEHHS 1 PYHKLIOHYBaHHS €JUHOI reoiH(opManiifHOi CHCTEMH
3iHCHEHHS] MOHITOPHUHTY Ta OI[IHIOBaHHS PO3BUTKY PETiOHIB 1 TEpUTOPIAIbHUX IPOMaI.

VY3aranbHeHi eKcliepTHI OlliHKK Noka3Huka T D, 3a perionaMu BU3Ha4YeHi y Tabui. 2.

PiBens reope3nyHOro 3a0e3medeHHsS Y OUTHIIOCTI PETIOHIB 3HAXOAMUTHCS HA TMOCEPEIHBOMY PiBHI.
[opsin 3 uuM, Ha HECYTTEBOMY PiBHI BU3HA4aJOCh MpeJCTaBleHa 3a0e3ledeHHs y perioHax: BomuHchbkui,
XKuromupcokuii, 3anopispkuil, PiBHeHcbkuit, CyMchKkuii, XapkiBcbkuil, XepcoHcbkuil. Ha HU3BKOMY piBHI
XapaKkTepu3yeThes reoiesnyHe 3adesneveHns y Jlonenpkomy Ta Jlyrancbkomy perionax. OTprMaHi 3Ha4eHHS
00yMOBIICHI HETaTUBHUM BIUTMBOM 30BHIIIHIX 1 BHYTPILIHIX YUHHUKIB, HacHigkamu arpecii PO ta okymnariero
JESIKUX PETiOHIB.

PesynpTaTy y3arajgpbHeHHs eKCIIepTHHX OIHOK T D,, 3a perioHaMu mnpencTapieHi y Tadai. 3.
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Tabnuysa 2 — Pe3ynbraTyl y3aralbHEHUX €KCIIEpTHUX OMiHOK TD,3 3a perioHamu, BifH. OI.

Table 2 — The results of generalized expert assessments TD, 3, by

regions, units

Perionn 3HaueHHs IOKa3HUKA
Binnunskuit 5,056
BonuHcbkunii 3,833

JHinponeTpoBChKui 4,944
JloHenpKuit 0,500
YKuromupcrkuit 3,778
3akapnaTchKui 4,389
3anopizbkuit 2,611
IBaHO-®paHKiBCHKUH 4,722
KuiBcbkuit 5,222
KipoBorpaacbkuii 4,500
Jlyrancekuit 0,111
JIbBIBCHKUI 5,222
MukojaiBCbKHH 4,056
OnecbKuit 4,278
TlonraBchbkuit 5,000
PiBHeHcBKHI 3,889
CyMchkuii 3,889
TepHominbCchKui 4,778
XapkiBcbKuit 3,889
XepcoHChKHA 3,222
XMeIbHUIbKUI 4611
UYepkacbkuii 4,278
UepHiBenbkuid 4,611
UYepHiriBchbkuit 4,444

Table 3 — The results of generalized expert assessments TD,,, by

Taoauysa 3 — Pe3ynbraTil y3arajibHEHHs eKCIIEPTHUX OIiHOK TD,, 3a perioHamu, BiJiH. Of.

regions, units

Perionn 3HaYCHHS MOKA3HUKA
BiHHUIBEKHH 5,333
Bonunceknii 4278

JIHIOpOneTpOBCHKUI 5,500
JloHenbKHit 0,167
Kurtomupcbkuii 4,444
3akaprnaTchKuii 4,833
3anopizbkuit 4,056
IBano-PpaHKiBCHKUI 5,389
KuiBchkuii 6,167
KipoBorpaacbkuit 4,833
Jlyrancekuit 0,056
JIbBIBCEKHI 6,389
MuKo1aiBChbKHIA 4,556
Onecbkuit 4,944
TlonraBchbkuii 5,389
PiBHEHCBHKHI 5,000
CyMmchpkuii 5,000
TepHOMiNbCHKHUIH 5,278
XapKiBChKHi 4,889
XepcoHChKUi 4,444
XMeITbHUIBKUH 4,889
Uepkacbkuii 4,889
UYepHiBenbKuii 5,056
YepHIriBChbKHiA 4,944
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3a mocIipKeHui mepiof] CIoCTepiracThesl 3pOCTaHHs piBHA TeoiH(opMaIliifHoro 3abe3nedeHHsT Ta
3HA4YEHHS 3aCTOCYBaHHs TeoiH(QopMaIiifHUX cHcTeM Y OLIbIIOCTI perioHiB. [lopsy 3 MM, Ha HU3BKOMY piBHI
BH3HAYAETHCS (YOPMYBaHHs Ta BUKOPUCTAHHs IPeICTaBIeHOTO 3abe3neueHns y Jlonenskomy Ta JIyrancekomy
perioHax.

3a MpPOCTOPOBMMM YHHHUKAMH 3a pe3yJdbTaTaMH EKCIEPTHHUX OIlIHOK BH3HAYEHI KOEQIIli€eHTH
koHkopaanii (K.3 = 0,71; K.y = 0,74; K5 = 0,73; K, = 0,67). Y3aranbHeni excreptHi oninku TD,5 3a
perioHamu BU3HAYeHi y Ta0uI. 4.

Tabnuys 4 — Pe3ynpraTu y3araJlbHEHHs €KCIIepTHUX ouiHOK TD,5 3a perionaMu, BigH. O1I.
Table 4 — The results of generalized expert assessments TD, ¢, by regions, units

Perionn 3HauYeHHS TOKA3HUKA
BinHnIBKMIT 4,000
BonuHcbknit 3,333

JHITpOmeTpOBCHKHIA 4,500
JloHenpKuit 0,944
Kutomupcpkuit 3,944
3akapnaTcbKuid 4,111
3amopi3pkuid 3,222
IBaHO-DpaHKiBCHKHIA 4,333
KuiBcbkuii 5,111
KipoBorpaacekuit 4,056
Jlyrancekuit 0,167
JIbBIBCHKUH 5,111
MukoaaiBCbKU 3,500
Onecpkuit 4,111
TTonraBcbkuit 4,333
PiBHEHCBEKHHA 4,111
CyMchKHi 3,778
TepHOMiThCHKIIHA 4,500
XapKiBChKHit 3,889
XepCcOHCHKHIA 4,000
XMETbHUIBKINA 4,056
UepkachKuit 4,056
UepHiBebKHIA 4,333
UepHiriBcbkuit 3,944

VY OinbIIOCTI perioHIB Ha MOCEpelHbOMY PiBHI COPMOBAHO Ta 3aCTOCOBYETHCS KapTorpadivHe
3abe3neyeHHs. [lopsa 3 UM, HA HU3BKOMY 200 HECYTTEBOMY PIiBHSAX Bil0YBA€ThCS BHKOPUCTAHHS I[HOTO
3abe3neueHHss y BommHcbkomy, JloHembkoMmy, JKuromupchkoMmy, 3amopizpkomy, JIyraHCBKOMY,
MuxonaiBcbkomy, CyMcbkoMy, XapKiBCbKOMY, UepHITiBCBKOMY perioHax.

CucreMHHII UYMHHHMK HPOCTOPOBOTO 3a0€3MEYeHHS Yy CHCTEMi TEPHUTOPIAIbHOTO PO3BHUTKY
BUKOPHUCTaHHS 3€MeIb PEriOHIB BU3HAYAETHCS HA OCHOBI MOJIEINI:

TD; = YIIj=1 TDaj; M

ne TD, — cucreMHHII YUHHHK IPOCTOPOBOrO 3a0e3MedeHHs] y CHCTEMi TEPHTOPIallbHOTO
PO3BUTKY BUKOPHCTAHHS 3€MEIb PETiOHIB, BiTH. OJ1.;
7 — KUIBKICTB JIOKAJIbHUX YAHHUKIB, OJI.
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3a nociipKeHui mepio, MOPiBHIHO 3 OMIEPEAHIM YHHHUKOM, 301TbIIY€THCSI 3HAUYSHHS TPOCTOPOBOTO
3a0e3IeYeHHs y CUCTeMI TePUTOPiabHOTO PO3BUTKY BUKOPUCTAHHS 3eMenb (puc. 1).
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Pucynox 1 — Pe3ynpraTv OLIHKYA CHCTEMHOTO YHHHHKA ITPOCTOPOBOTO 3a0€3MeUeHHS Y TEPUTOPiaIbHOTO
PO3BHUTKY BUKOPUCTAHHS 3eMeJb PErioHiB, BiTH. O1I.
Figure 1 — Results of evaluation of the systematic factor of spatial support in territorial development of land
use of regions, units

BucnoBku. ®opMyBaHHs Ta BUKOPUCTAHHS IPOCTOPOBOTO 3a0€3MEeUCHHS TEPUTOPIATBHOTO PO3BUTKY
BUKOPUCTAaHHS 3€Mellb BH3HAYAETHbCA KapTorpagiuHMMM Ta IHIIMMH [OPOCTOPOBHMH MapaMeTpaMu,
BKJIFOYAIOYM MICTOOYIiBHI, €KOJIOTiYHI ¥ EKOHOMIiYHI XapaKTepHUCTHUKH. BCTaHOBJIEHO, IO IPOCTOPOBE
3a0e3MeUYeHHs CTBOPIOE i IEPMaHEHTHO 3MiHIOE IPOCTOPOBUI PO3BUTOK, SIKHI € CKJIQJIHUM TPOILIECOM SKICHOT
TpaHcopMalii 3eMeNbHUX BIAHOCHH Y MpOCTOpi A 3a0e3leveHHs] JKUTTEAISIBHOCTI HACEJeHHS Ha
perioHaIEHOMY DiBHI.

Bu3HaueHi NpoCTOpOBI YMHHUKH, SKI BU3HAYAIOTHCS BIAMOBITHUM 3a0€3MEUYCHHSIM 1 BILUTUBAIOTH Ha
TEPUTOPiaJIbHUN PO3BUTOK BUKOPUCTAHHS 3eMeNb. BH3HaueHO, 10 TEpUTOPiaJbHUN PO3BUTOK BUKOPUCTAHHS
3eMeNb PErioHiB 0a3yeThCsi Ha CYKYNHOCTI CHCTEMHHMX O3HAK i XapaKTEpPUCTHK Ta B3a€MOIOB’SI3aHHX
(yHKIIOHATHHUX, MPOCTOPOBHX, MICTOOYAIBHUX, €KOJOTIYHUX, IHBECTHIIIITHO-IHHOBAIlIMHUX, OE3MEKOBUX,
COLIIANBHUX, CTEHKXOJIEPHUX UYUHHUKIB, MaTEeMAaTHYHOMY IHCTPYMEHTapil0, Cy4yaCHOMY IHCTPYMEHTapiro
reoiH(opMaIlifHIX CHUCTEM, IO JO3BOJIMJIO IMOOYAYyBaTH KUTBKICHY OCHOBY MNPHUHHSATTS OOTPYHTOBaHHX
pIIIeHb BiTHOCHO 3a0e3MeUeHHs TEPUTOPIATEHOTO PO3BUTKY Ha PETiOHATEHOMY PiBHS.

YIOCKOHAJIEHO THUMOJIOTIYHY CTPYKTYpy TEPHTOPIAFHOTO PO3BUTKY BHKOPHUCTAHHS 3€MEb,
(dopMyBaHHA SKOI 3IIHCHIOETHCS NUISIXOM CHCTEMaTu3alii HOPMaTHBHO-NPABOBOTO W iHQoOpMaiiiHo-
AHATITUYHOTO 3a0e3MeUeHHs, OOTPYHTYBAaHHS TEOPETUYHUX MOJIO0XKEHbB, sIKa HAJa€ MOXKIMBOCTI BU3HAYMTH,
30KpeMa TPOCTOPOBI YHMHHHKH, ISl MOOYIOBH OaratoakTOpHOI CHCTEMH ITIOKa3HUKIB OIlIHKH PIiBHS
3a0€3MeUYeHHs] TEPUTOPIANbHOIO PO3BUTKY perioHiB. Bu3HaueHi mpocTopoBi YMHHHKH Ta c(opMoBaHe
IIPOCTOPOBE 3a0E3MEeUCHHS BIUIMBY Ha OPTaHI3allil0 PO3BUTKY TEPUTOPIH.

Or1iHKa TPOCTOPOBUX UYHWHHUKIB y CHCTEMI TEPHUTOPIAIbHOTO PO3BUTKY BHKOPHUCTAHHS 3EMEIb
3IIACHIOETHCS HA OCHOBI BHOKPEMJICHHX JIOKaJbHHUX (DAaKTOpIB Ta CHCTEMHOI MOJENi 13 3aCTOCYBaHHSM
eKCTIIEPTHUX 1 aHATITHYHUX METOJIB.

TakuMm YWHOM, Yy pe3ysbTaTi OIIHKH BCTAHOBJICHO, IO HA IOCEPEIHBOMY piBHI CHOPMOBAHO
MIPOCTOPOBE 3a0e3reueHHs y perioHax: Binnunbkuii, BoauHcbkuit, JHinponeTpoBchkuil, JKUTOMUpChKHIA,
3akapratcekuii, IBaHo-®pankiBchkmii, KwuiBcbkuit, KipoBorpancekuii, JIbBiBChbkuH, Opmechbkwii,
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[onraBcekuii, PiBHeHCHKHH, TepHOMINBCHKIH, XMENbHUIIbKAHN, Uepkachkuil, YepHiBelbkuii, YepHITiIBCHKHIA.
Haxainb, 3HWKYETbCS 3HAYCHHS MPOCTOPOBOIO 3a0€3MEUEHHS Yy CHCTEMI TEPUTOPIAIbHOTO PO3BUTKY
BHUKOPHUCTaHHS 3eMenb y MpudpoHTOBUX abo y perioHax Oe3mocepenHbO MOCTpakAanux Bix arpecii P®:
Jonenpkuit, 3anopizpkuii, Jlyrancekuii, MukomnaiBcbkuii, CyMmchknii, XapKiBCbKHiA, XepPCOHCHKHIA.
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Summary. The relevance of the research topic is proven. The work has achieved the goal of the
research on the formation of theoretical and practical aspects regarding the modeling and study of complex
cadastral systems of real estate to ensure territorial development. The following tasks have been solved:
substantiation of theoretical provisions on the determination of territorial development of land use;
identification of factors influencing the provision of territorial development; determination of the features of
the formation of cadastral information in the territorial development system; modeling and research of complex
cadastral systems to ensure territorial development, taking into account international experience.

It has been established that for modeling the parameters of complex cadastral systems, cadastral
information is formed and used, which is based on the information support of 3-D and 4-D cadastres.

Modeling and research of complex cadastral systems is aimed at the formation of multi-purpose
information support with the possibility of developing a multi-purpose cadastre.

The features of ensuring territorial development, which are characterized by the directions of formation
and application of land and cadastral information, have been determined. At the same time, a decrease in the
efficiency of using this information has been established due to the significant number of cadastres and
registers and the regulation of the relevant process by various state institutions. The development and
application of directions for ensuring territorial development is based on relevant regulatory and legal
documents. Along with this, they require improvement and application of a systemic approach, which will take
into account leading practices of land use. It is determined that in the territorial development system,
geoinformation systems and geoinformation data are used to model relevant processes and make relevant
decisions. The features of the implementation of land relations in international practices are highlighted, which
are characterized by balanced land use, market aspects, the use of 3-D and 4-D cadastres, functional areas of
land use, stakeholder relations, and the use of a land administration system. To ensure territorial development,
it is necessary to form a quantitative basis for making informed decisions and developing appropriate
recommendations. It is based on a multi-level system of indicators and the results of the development and
implementation of a method for assessing the level of provision of territorial development. At the same time,
information and analytical support is formed, which is formed by applying the results of modeling and research
of complex cadastral systems of real estate.

Keywords: modeling and research of complex systems, modern cadastral systems, territorial
development, geospatial support, geographic information systems, multi-purpose cadastre, 3-D and 4-D
cadastres.
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AHortanisi. CTaTTs NpHUCBSYCHA PO3BUTKY TI'EOE3UYHHX METOMIB Ta CTBOPEHHIO BHCOKOTOYHHX
CHCTEM MOHITOPHHTY 3€MENIbHUX PECcypciB y KOHTEKCTI 3MiHM KiiMaTy. BOH aHamizye mixxomw [0
(hopmyBaHHs TeoiH(GOPMAIifHOI OCHOBH aJaTHBHOTO YIIPABIIHHSA 3€MJIEKOPHCTYBAaHHIM. AKTYalbHICTh
JOCITIKEHHST 3yMOBJICHA IHTCHCHBHUMH KIIMAaTHIHUMH TpaHCPOpMAIliIMH, SKi BIDIUBAIOTh HA MPUPOIIHI
NpPOIIECH Ta BUMAraroTh TOYHHMX IHCTPYMEHTIB JJIsi TIPOTHO3YBAaHHSI CTaHy 3eMellb. [ eoJe3udHi CHUCTEMH
3a0e3neyaTb MPOCTOPOBY OCTOBIPHICTH AaHHMX, HEOOXIOHHMX Uil e€(peKTHBHOTO YMPAaBIiHHA pecypcaMu B
YMOBax €KOJIOTIYHOI HecTalOimbHOCTI. MeTafociikeHHsT 30CepekeHi Ha po3polIi Treoe3ndHo
OpPIEHTOBAaHWUX METOJIIB CTBOPEHHS TPUBHMIPHUX MOJIEICH Ta KOTHITHBHHX KapT I aHajizy Ta
MPOTHO3YBAaHHA 3MiH 3eMeNbHUX pecypciB. Llial BKIIOYAOTH MiABHIICHHS TOYHOCTI MOHITOPHHLY Ta
CTBOPEHHSI OCHOBHU JUIS QJallTUBHOTO IUIAaHYBaHHS PO3BHUTKY 3eMenb. JOCHiIKEHHS BKIIOYAE T'€0JIe3HMYHi
BHUMIPIOBaHHS, JaHI MTUCTAHIIIHHOTO 30HIyBaHHS Ta MporpaMHe 3abe3medeHHs, ArcMap ta ArcScene. Jlms
cTBOpeHHs 1udpoBux Mmoxaeneit miciepocti (DEM) Oyio ckinageno TIN-momenb, a TEKCTypy CTBOPSHO Ha
OCHOBI BUCOKOSIKICHUX CyITyTHUKOBHX 3HIMKIB (SPOT, QuickBird). ABToMaTH30BaHy BEKTOPH3aLil0 KOHTYPIiB
OyJI0 TPOBEACHO 3 BHUKOPHUCTAHHSAM PI3HHX alITOPUTMIB Kiacudikamii. OTpuMaHi pe3ysbTaTH BKIIOYAIOTH
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TPUBHMIpPHI MOJIeNi 30HYBAaHHS 3€Mellb 3 BHKOPUCTAHHSAM «IPU3MOBHX KapT» Ta 00'€MHHX Jiarpam, IO
BIOOpaXkalOTh ~MacIITa0M aKTUBHOCTI Ta JMHAMIKy 3MiH. Po03po0jieHO TEXHOJOTIYHY CXeMy
reoiHQOpMaiifHOro MOHITOPHUHTY, SIKA IHTErpye re0Je3NyHi 1aHi [UI1 MPOTHO3YBaHHA Jerpaalii IpyHTIB Ta
OIIHKKM eKoJIoTiyHuX pusnkiB. DEM Ta makeTtn, cTBopeHi B ArcScene, 3a0e3MmedyroTh BHCOKY TOYHICTh
IPOCTOPOBOrO  aHamizy. [lepcriekTMBHM  MOJANBIIMX  JOCHIIPKEHb  BKJIIOYAIOTh  BIOCKOHAJIECHHS
ABTOMATH30BaHUX CUCTEM BEKTOPH3allii Ta IHTETPaLilo JIIOJICHKOTO THTENIEKTY Uit 0OpOOKH reonpOCTOPOBUX
naHux. Po3poOka GararomacmtabHUX MOJeNel Ta po3MMpPeHHs 0a3 TaHUX MiABUINATH TOUYHICTh IPOTHO3IB Ta
OTITHMI3YIOTh YIPAaBIIiHHS 36MEIbBHUMH PECYPCaMHU Y CBIIOMOCTI aKTHUBICTiB OOPOTHOH 31 3MIHOIO KITIMATY.

Knawu4oBi ciioBa: reojesisi, MOHITOpUHT 3eMellb, IH(pPOBa MOJIENb penbedy, 3MiHA KIiMaTy,
MPOTHO3YBaHHSA, TeoiH(OopMaLiiiHi TEXHOJIOT1].

BeTyn. AKTyanbHICTB TOCIIIKEHHS 3yMOBJIEHA TOTPE00I0 B CHCTEMHOMY 1 HAYKOBO OOTPYHTOBAHOMY
3a0e3eYeHHI e()eKTUBHOTO YIIPABIIIHHS 3€MEIIbHUMU PECYPCaMU, SKi € 0a3UCHUM KOMITIOHEHTOM €KOJIOT19HO1
0e3mneKH, eKOHOMIYHOTO PO3BUTKY Ta COIialibHOI cTabimbHOCTI Oynmb-sikoi nepkaBu. B ymoBax 3pocTaHHS
KJIIMAaTHYHUX PHU3WKIB, MO0 TPOSBIIIOTECS y (GopMi OIMyCcTemoBaHHS, Aerpajarlii IPYHTIB, IiIBUIICHHS
epOo3iiHUX MpPOIECiB Ta HECTAOIILHOCTI TiAPONIOTIYHOTO PEXUMY, 0COONMBOI Bard Ha0yBae BIPOBAKEHHS
IHHOBAaIIMHUX T€0IC3MYHUX TEXHOJIOTIH, SKi JI03BOJIAIOTH 3IHCHIOBATH OCTIHHUI MOHITOPUHT CTaHY 3eMEIb
Ta 3a0e3MeuyIOTh BUCOKY TOUHICTh Y BHSBJICHHI IIPOCTOPOBO-YACOBUX 3MiH IPHUPOTHOTO CEPEIOBHUIIA.

CyuacHe yNpaBliHHS 3€MENLHUMH pecypcaMu MOTpedye iHTerpamnii reoiHpopMaliiHUX CHUCTEM,
JIUCTAHIIMHOTO 30HAYyBaHHS 3eMili, aBTOMAaTU30BAHOTO aHAII3y NAaHUX 1 T€OJC3UYHOTO MOJCITIOBAHHS IS
IOCATHEHHS 30aJIaHCOBAHOIO IMOE€IHAHHA €KOHOMIYHOI JOILIJIBHOCTI Ta €KOJOriYHOI BiamoBigaabsHocTi. Came
3aBISKH TaKUM IIAXO0JIaM CTa€ MOXUIMBHM HE JIUIIE CBOEYACHO OLIHIOBATH CTaH MPHPOIHUX €KOCHCTEM i
MPOTHO3YBaTH MMOBIpHI HETaTHBHI HACTIJIKW BiJl TOCIOAAPCHKOTO BTpY4YaHHs, a i ¢opmyBatH eeKkTUBHI
YIPaBIiHCHKI PillIeHHS Ha OCHOBI iHTETpallii BEHKOro 00CATY IPOCTOPOBUX 1 CTATHCTUYHHX JaHUX. B Takux
YyMOBax BIJICYTHICTh IIUTICHOI KOHIICTIi MOHITOPHHTY Ta YNPaBIiHHA 3EMEIbHHMH pecypcamu i3
3aCTOCYBaHHSIM I'e€OJIC3NYHMX MiIXOIB 1 HU(POBUX TEXHOJOTIH 3HAYHO YCKIIAJIHIOE PeaTi3alliio MPUHIUITIB
CTaJIOTO 3eMJICKOPUCTYBaHHS, MPU3BOAUTH J0 (PparMEeHTapHOT0 MPUNHSATTS PIlICHb 1 CIPUYUHSIE HE3BOPOTHI
€KOJIOTIYHI Ta comiaNbHi BTpaTH. 30KpeMa, Hee(peKTHBHICTh ICHYFOUNX METOIiB KOHTPOITIO 32 CTAHOM 3€MeIb
CTa€ OJHUM i3 YMHHHKIB MOTVIMOJCHHS KJIIMAaTHYHOI KPU3W, 3POCTAHHS HABaHTA)XKEHHS HA HABKOJUIIHE
CEpEeIOBHIIE, BTPATH POJIOYOCTI IPYHTIB, PU3UKIB TEXHOTCHHUX aBapiid, 3HIKEHHS BapTOCTI 3eMEIbHHX
AKTHUBIB 1 IOTiPIIEHHS AKOCTI )KUTTS HACETICHHS.

AHagi3 ocTaHHiX xochaimkenb i myOaikamiii. Orsim HayKoOBOI JITEpaTypH 3acBildye€ HAyKOBY
3alliKaBJICHICTh Y BAOCKOHAIICHHI TEOPETUYHUX 1 MPAKTUYHUX 3aca]] YIPABIiHHS 3eMENIbHIMU PecypcaMu Ha
OCHOBI CyyacHHX ITU(POBUX iHCTpyMeHTIB. Y mpartsix JlomOpoBchka O. [2]; Benstuncekuit A., Copokina K.,
Mamomnog K., Kosanenko JI. [13] po3risgaroThes pi3HOMaHITHI aCTIEKTH BIIPOBADKEHHS Te0iH(GOpMaIiifHIX
CHCTEM y MpOIECH KaJacTPOBOI MisUIBHOCTI, 3eMJICYCTPOIO, €KOJIOTIYHOTO MOHITOPHHTY, 30€pexeHHs i
OXOpPOHH 3€MeJb, a TAKOXK — 3arajbHi NMUTaHHsS 3a0€3MEUCHHSI CTaJIOr0 PO3BHTKY TEPUTOPIH IIISTXOM
urdpoBoi TpaHcPopMarii yIpaBIiHCHKUX PillieHb Y cepi 3eMICKOPUCTYBAHHS.

Ocob6muBa yBara B nocmimkernHi Cutauk O., be3maras JI. [8] mpuaineHa oOrpyHTyBaHHIO METOIOJIOT 11
BukopuctanHs ['1C-TexHomoriii ans CTBOpeHHS €()EKTHMBHUX MEXaHI3MIiB MOHITOPHHTY CTaHy 3€Meilb Y
JUHAMIYHUX TPUPOIHO-KIIMATHYHUX YMOBAX, IO 3MIHIOIOTHCSA i BIUIMBOM TJI00QTBFHOTO TMOTEILTiHHSA,
3MIIICHHS Ce30HHUX PEKUMIB Ta 3pPOCTAHHS YaCTOTH CKCTPEMAILHUX TIOTOIHUX SIBUIL. Y poOOTaxX MPOBiIHIX
yuennx, Takux sk @eit K., Pex6eprep K., ®oiir K. [15], meranpHO mpoaHani30BaHO MUTAHHS CTBOPEHHS
nu(ppoBUX KaZacTPOBHX MOJIENICH, BIPOBA/PKCHHS CYIMyTHHKOBOTO 30HAYBaHHS Ta (OPMYBaHHS
KOMIUTIEKCHUX 0a3 JaHWX JUTSl IPUHHATTS PillleHb y cdepi afalTHBHOTO 3eMJICKOPUCTYBaHHS.

Cepen BITYM3HSHUX AOCIHIIHUKIB, Ydsl AisIbHICTH CYTTEBO BIUIMHYJA Ha (pOpMyBaHHS CydacHOTO
VSBJICHHS TIPO T'e€0JIE3UYHE MPOTHO3YBAHHS 1 MPOCTOPOBE MOJCIIOBAHHS, CIiJl Bi3HAYMTH HAYKOBI Mpalli
Bepreren C. ta iH. [1]; Morunpauit C. Ta iH. [6], B SKMX HaJaHa OIlIHKA €KOHOMIYHOi €(eKTUBHOCTI
3eMIICKOPHUCTYBaHHS Ta aBTOMATH3aIlii MPOIECIiB 3EMIICYCTPOIO dYepe3 IHTEerpariro OararopiBHEBOI
reonpoctopoBoi iHpopmanii. Oxpemy yBary B poOoti SAmemunens T. [12] mpuaineHo iHdopmamiiiHOMy
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MOJICJIIOBaHHIO CKJIAAHUX MPUPOJHO-TEXHOTEHHUX TEPUTOPIaIbHUX CHCTEM, JIe BUKOPHCTAHHS Te€OAC3HUHUX
METO/IIB JTO3BOJIsiE He JuIIe (PiKCyBaTH Ta OMHCYBATH MPOCTOPOBI 3MiHH, a i mependavaTd JOBTOCTPOKOBI
HACTIIKH aHTPOIIOTEHHOTO THUCKY Ta KIIiMaTWYHUX TpaHcdopmariii. He3axkaroun Ha HasBHICTh 3HAYHOTO
HAYKOBOTO AOpOOKY, CydyacHHWI HayKOBUH ITUCKYpC JOCI HE Ma€ y3roHKEHOr0 MiAX0Ay MO0 CHcTeMaTh3amil
Ta TPAKTUYHOI peaii3alii KOMIUIEKCHOTO MOHITOPHHTY 3eMelb B yMOBaX 3MIiHM KIIMaTy, IO CTBOPIOE
moTpedy B MOJAIBIINX MiXAUCIHUIUTIHAPHUX JTOCTIDKEHHAX. 30KpeMa, aKTyaJbHUM 3aJIAMIAETHCS MTATAHHS
IHTerpaIlii Teo/Ie3NYHUX i EKOJIOTIYHHX Y €MHY IIPOTHOCTUYHY TIATGOpMY, SKa MOTiIa O CTaTh iIHCTPYMEHTOM
Uil GOPMYBaHHS HONITUKU CTAIOTO YIPaBIiHHS 3eMEIbHUMH PECYpPCaMH KpaiHH.

Mema cmammi — NOCTIINTH TIPAKTHYHY 0a3y BUKOPHUCTAHHSA CYYacCHHX T'CONE3MYHHUX METOIIB Y
CHCTEMI MOHITOPUHTY Ta MPOTHO3YBaHHS CTaHy 3eMEJIbHUX PECYpCiB B YMOBAX KIIMATHYHUX 3MiH.

3aBaaHHA J0CTiUKeHHS:

— BUSIBUTH MOJKJIMBOCTI T€OAEC3UYHUX TEXHOJOTIH i ikcallii MpocTOPOBUX 3MIH y TPUPOIHO-
TEeXHOTCHHUX JIaHAmadTax;

— OL[IHUTH €(PEeKTUBHICTh HUPPOBHUX MOAeIel pelbedy y 3amadax MOHITOPUHTY Ta HPOTHO3YBaHHS
Jerpananii IpyHTiB;

— OOTpYHTYBaTH TEXHOJIOTIUHY cxeMmy iHTerpamii manmx JI33, reome3swyHnX BUMIPIOBAHb |
aepooTO3HIMaHHS Y €IUHY CUCTEMY ITPOCTOPOBOTO aHANTI3Y;

— 3aMpOTOHYBAaTH METOAOJIOTIIO iMiTalii aepodOTO3HIMAHHS K IHCTPYMEHTY MiJIBUIIEHHS TOYHOCTI
re0JIe3NYHOT0 MOHITOPHHTY 3€Mellb.

Bukaax ocHoBHOro marepiany. KoHncraramis ¢akry KIIMaTH4YHUAX TpaHchopmaiid, mo aexaii
IHTEHCHBHILIlE BIUIMBAIOTh HAa IWHAMIKY HPUPOAHUX MpPOLECiB, GopMye HEOOXigHICTH y CTBOPEHHI Ta
MiATPUMaHHI BHUCOKOTOYHUX TEOAE3MYHUX CHCTEM, SKi 3a0e3NedyloTh NPOCTOPOBY JOCTOBIPHICTH i
AHAMITHYHY TIMOWHY IPOTHO3YBAHHS CTaHY 3eMEIbHUX pecypciB. I'eone3nyna ocHoBa reoiHdopmMariitHoro
3a0e3MeUYeHHs, Ka BKIIOUaE B cebe CYKYIMHICTh HUPPOBUX KapTorpadiuHUX MaTepiatiB, 3BeACHUX 0 €IHHOT
KOOPJMHATHOI CUCTeMH Ta c(hOPMOBAHUX BIAMOBITHO A0 YHi()iKOBaHUX MPHUHIUIIB OMUCY ¥ BimoOpakeHHs
MIPOCTOPOBHX OO’E€KTIB, BiMirpac KIIOUOBY pOJIb y (GopMyBaHHI €()EKTHBHOI CHCTEMH MOHITOPWHTY H
aJIalITHBHOTO YIIPaBIIiHHS 3eMJIeKOpUcTyBaHHAM (puc. 1.) [7, c. 98].

e ————

Pucynox 1 — TpuBuMipHa MOJIENb OILIHIOBAILHOTO 30HYBAHHS 3€MEIbHUX PECYPCIB 3 YpaxyBaHHIM
MPOCTOPOBHX BiJIMiHHOCTEH (ITOOY0OBaHO HA OCHOBI [9])
Figure 1 — Three-dimensional model of land resources assessment zoning taking into account spatial
differences (based on [9])

3 ormagy Ha Te, IO MPOIeC CTBOPEHHS TaKol T'eOJe3MIHO-OPIEHTOBAHOI 0a3w € HaA3BHUYAHHO
PECYPCOMICTKMM Ta MOTpeOye 3HAuHUX (HPIHAHCOBUX, TEXHIYHHUX 1 KaJPOBHX BHTpAT, 1 EKOHOMiYHA
JIOLITBHICTh BHIIPAB/aHA JIMIIE 32 YMOBHU PETYJISIPHOTO OHOBIIEHHS JaHUX Ta OE3MEPEepPBHOTO KOHTPOIIO 32
3MiHaAMH ITapaMeTPiB 3eMENbHUX TIITHOK y TIpocTopi i waci. Came reonesis, K HayKa i IPpaKTHYHA MisITEHICTD,
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3a0e3neuye pyHAaMEHT AJ MiATPUMKH CUCTEMH B aKTyaJbHOMY CTaHi, JO3BOJIIIOUH ONEPATUBHO (iKCyBaTH
npoctopoBi aedopmarii, 3MIHH MeX 3eMeNnb, 3CYBH, €pO3iifHi TpOLECH Ta iHIII MPOSBU EKOJOTIYHOI
Jectadinizaliii, 3yMOBJICHOT 3MIHOIO KIiMary. Y MeXaX Cy4acHUX JIOCIIKEHb, IO CTOCYIOThCS ITiBUIICHHS
e()eKTUBHOCTI IPOCTOPOBOTO aHANI3y B yMOBaX KIIMAaTHYHUX 3MiH, OCOOJMBE 3HaUeHHS HaOyBae po3poOKa
MYJIBTHMACIITA0OHNX TPUBHUMIPHUX MOJIEJCH, 3MaTHUX Bi3yali3yBaTH Ta CTPYKTYpyBaTH CKJIaJHI TaHI PO
CTaH 3eMeJIbHUX PECYPCIB HAa OCHOBI I'€OIC3UUHUX BUMIPIOBaHb [21]. 3amporioHOBaHi re0e3UUHO OPIEHTOBAHI
MiAX0Ou A0 MoOYJOBU TPUBHMIPHUX KOTHITUBHHX KapT AAlOTh 3MOTY He Juile (iKCyBaTH TEPUTOpiasibHI
3MiHH, a  TPOTHO3YBATH TpaHC(HOPMAIIiil Y CTPYKTYPi 3eMIICKOPUCTYBaHHS Ha OCHOBI HU3KH IMPOCTOPOBUX Ta
€KOJIOT1UYHHMX 1HIUKATOPIB.

[epmmii i3 po3rasSHYTHX BapiaHTIB Bisyamizalii, L€ Tak 3BaHa «KapTa-MPHU3May», M0 IOETHYE
re0Ie3UYHy TOYHICTH 1 Bi3yaJbHY BHUPA3HICTH AJISl MPOCTOPOBOTO MOJEIIOBAHHS 30H OAHOPIAHOTO CTaHy YU
BapTOCTI 3€MEJIbHUX MIISIHOK, BKJIIOYAIOYM X BEPTUKAIbHUII BUMIp y MEXaxX OIHOTO IIOKa3HHUKOBOIO
nianasony. Taka kapTa He JIUIIE OKPECIIOE MEXKi 30H, a i 3a JOMOMOTOI0 KOJIIPHOT MaliTpy, IO BiAMOBiAaE
[IEBHUM pPIBHSAM OIIIHKH, J03BOJISIE iHTETPYBAaTH JIOAATKOBI MapaMeTp SK TO IMIIBHICTH iH(PACTPYKTYpH,
TPAHCIIOPTHY MOCTYITHICTh, BIIOAJICHICTh IO COIIIAJIbHUX OO’€KTIB, IO y MOEIHAHHI 3 TCOMEC3MIHUMHU
KOOpJIUHATAMH 3a0e3Iedye BUCOKY TOUHICTh MPY aHaji31 TePUTOPIaIbHOT HEPIBHOMIPHOCTI PO3BHUTKY 3eMEJb
(puc. 2.) [4, c. 20].

Jpyruii MeTo[, SIKUi aKTUBHO 1HTEIPY€ThCA B T€0I€3UYHY IIPAKTHKY IPOrHO3YBaHHS, IPYHTYETHCS Ha
no0yZ0BI TPUBUMIPHUX 00’€MHUX JiarpaM Oe3MocepelHbO B CTPYKTypi KaprorpadidHoro mpocrtopy. Taki
JiarpaMu JaroTh 3MOTY JOCTIAHUKY OJHOYACHO OL[IHUTH B3a€MO3B’A30K KiIbKOX YHHHHKIB, IO BIUIMBAIOTh
Ha CTaH 3€MEJIbHUX PECypciB, BKIIOYHO 3 aHTPONOT€HHUMH BIUIMBAMH Ta MPUPOJHUMHU XapaKTEPUCTUKAMHU
IiISHKA. B yMoBax 3MiHM KJIiMaTy, KOJIM 9acoBHM (akTop HaOyBae KpUTUIHOTO 3HAYCHHS, Bi3yasizamis 3a
JOTIOMOTOI0 BEPTHKAJIBHUX CTOBIILIB: MapaMeTpiB penbedy, BOJIOTOCTI IPYHTY, IIIIBHOCTI POCIMHHOTO
MTOKPHBY Ta 3a0e3nedye OaraToBUMIpHE Te0/Ie3ndHe MPEACTABICHHS JUHAMIKH 3MiH TOIIo [3, ¢. 261].

Tpertiit cioci® TpuBUMiIpHOTO KapTorpadyBaHH Takok 0a3yeThCS Ha CTBOPEHHI 00’ eMHUX rpadikis,
OJTHAK Y I[bOMY BHIAJKY HIIEThHCS PO MOOYI0BY CKIAJACHUX JiarpaM, e KOJKeH CErMEHT BiloOpakae MUTOMUI
BHECOK KOHKPETHOTo (hakTopa Yy 3araibHUM TNOKAa3HUK — piBeHb Jerpajanii IPYHTIB YM 3HHUKEHHS
MIPOAYKTUBHOCTI 3eMITi.

Pucynox 2 — KornitrusHe O-I_IiHIOBaJ]bHe 30HYBaHHS TEPUTOPIi 3 ypaxyBaHHIM MPOCTOPOBHX (hakTopiB
3eMJIEKOPUCTYBaHHA [16]
Figure 2 — Cognitive evaluative zoning of the territory taking into account spatial factors of land use
[16]
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s yHidikamii mpocTopoBUX mapaMmeTpiB i 3a0e3neueHHs MOPiBHIOBAHOCTI, 3HAUE€HHS PUBOSATHCS
JI0 €TMHOT IIKAJH, HANPHKIAA, Y BHUIJIAAI BiJCOTKIB, IO BiKPHBA€E MOXJIHMBOCTI JJIsI CTAHIAAPTH30BAHOTO
aHaJi3y BIUIMBIB pi3HOI MpUpoan. Y MexXax 3IiHCHEHHS MPOTHO3YBAaHHSA Ta MOHITOPHHTY CTaHy 3eMEIbHUX
pecypciB B yMOBax TJ00aJbHUX KIIMAaTHUYHHAX 3MiH OCOOJHMBY pOJb BiAirparOTh re0Je3UyYHi METOIH, LIO0
3a0e3MevyoTh TOYHY MPOCTOPOBY (iKkcalito Ta BigoOpaxxeHHS TpaHc(opmaiiidi MPHPOTHO-TEXHOTEHHHIX
teputopid. OMHAM i3 KIIOYOBMX HANpPSMIB Takoi FISUTBHOCTI € aBTOMATH30BaHA BEKTOpPH3AIlisl KOHTYPIB
3eMeIbHUX O0’€KTIB 3a pe3ysibTaTaMH AMCTaHIliiiHOro 3oHayBaHHs 3emmi (JI33), ska 3mifiCHIOETBCS 3
BUKOPUCTaHHIM alNropuTMiB knacuikauii [5, c. 204]. Y KoHTEKCTI 3MiHM KIiMaTy, sika CyTTEBO BIIMBAE Ha
xXapakTep (YHKIIIOHYBAaHHS IPHPOTHO-TEXHOTCHHUX TEPHUTOPIAIbHUX KOMIUIEKCIB, 3pOCTa€ 3HAYCHHS
CTBOpEHHsI 0a3 T€O0AC3UYHO Y3TO/KEHHMX JaHUX, SKi JI03BOJSIFOTH BIJICTEXKYBATH IUHAMIKY 3MiH y CTaHi
3eMeNbHUX pecypciB (puc. 3.).

Crnix 3a3HAYUTH, IO TMOMIOHI KOMIUIEKCH YacTO MAalTh HOPMATHBHO BH3HAUYCHI MapaMeTpu
JOTTYCTUMHUX HaBaHTaXEHb, €KOJIOTIYHOI CTIMKOCTI Ta TPAaHUYHUX KOHIIEHTpPAIiH 3a0pyIHIOIOUHX PEUOBHH,
AK1 BKa3aHi y YAHHUX 3aKOHOJABUMX Ta CaHITAPHHUX NOKyMeHTaX. OTKe, MOHITOPHHI TaKUX TEPUTOPIH He
MOBHHEH OOMEKYBATUCh JHIlle (IKCALIE 3MiH, & Ma€ BKIIOYATH TE€OJE3UYHO TOYHE MPOTHO3YBAHHS
CIIEHapiiB iX MOJANBIIOTO BUKOPUCTAHHS Ta BIUIMBY Ha €KOJIOTIYHY piBHOBary. l'eomesis, y IMoemTHaHHI 3
reoinopMaIlifHUMKU TEXHOJIOTISIMM Ta JaHWMH JTUCTAHLIWHOTO 30HIYBaHHS, CTBOPIOE MIATPYHTS MJis
(hopMyBaHHS PO3TaNyKCHUX 0a3 JaHUX, SKi OXOILTIOIOTH 1H(OPMAIIiFO 3 Pi3HUX YacoBUX mepiomiB. Came 11i
0a3u CIyIyIOTh OCHOBOIO IS TMOOYIOBH MoOHEJeH, 3MaTHUX IMITyBaTH MaWOyTHI 3MiHH Ta BUSABJISTH
MOTEHIINHI PU3MKK IS 3eMeabHOro (oHay. BinmoBimHO, 3aMporOHOBaHI TEXHIYHI PIIIEHHS Jald 3MOTY
PO3pOOHUTH TEXHOJOTIYHY CXeMy TeoiHpOpPMaLifHOrO MOHITOPHHTY CTaHy TEPUTOpid, Opi€eHTOBaHy Ha
MIPaKTHYHE 3aCTOCYBaHHS IHCTPYMEHTIB BUCOKOTOYHOI reonesii (puc. 4.) [11, c. 352].

1 I 1 I
0 km 125 km 260 km 375 km 00 km

Pucynok 3 — Hudposa mozaens penbedy (LIMP) nist mpocTopoBoi OMIHKY cTaHY 3eMeTbHUX
pecypciB B yMOBaX KIIIMAaTHYHUX 3MiH [9]
Figure 3 — Digital Elevation Model (DEM) for spatial assessment of land resources under climate
change conditions [9]

3amponioHoBaHa cxema 0a3yeThCsl Ha MPUHIUIIAX iHTerpallii pOoCTOPOBO-KOOPIUHOBAHOT iH(popMallii,
MOJIYJIiB OIIHIOBAaHHS 3MiH, T'€OJIC3UYHUX MOJENCH Ta eleMeHTiB mudpoBoi 0OpPOOKH 3HIMKIB, IO Y
CYKYIHOCTI 3a0e3MeuyioTh pallioHAIbHe BUKOPUCTAHHS 3€MENBHHX PECYpPCIiB 3 ypaxyBaHHSIM €KOJOTIYHUX
OoOMEXEHb Ta YMHHHUKIB KJIIMaTU4YHOI HecTaOumbHOCTI. KpiM TOro, HaBeleHa cxema OpIEHTOBaHa Ha
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JOCSITHEHHS LIJIEH CTaJIOro PO3BUTKY TEPUTOPIH 13 CyBOPHM AOTPUMAHHIM MPUHIIMIIIB €KOJIOTTYHOI Oe3meKHy,
MiHIMi3alii PU3UKIB TEXHOTEHHOTO HABAHTaXXCHHS Ta BIPOBA/DKCHHS aJallTUBHOTO MiAXOMY 1O YIPaBJIiHHS
3eMJIEKOPUCTYBAHHSM.

OmudpyBaHHs BiACKAaHOBAaHMX KapTorpaidHuUX [DKeped 3AIHCHIOBAIOCS 3 BHUKOPHUCTaHHSIM
mporpaMHoro cepemoBuia ArcMap, sKe BIA3HAYAETHCS 3PYYHICTIO Y KOPHUCTYBaHHI Ta HEOOXiTHOIO
(YHKITIOHANBHICTIO IS MOMIOHOTO POAy 3aBlaHb. Y mpoiieci onudpyBaHHs Oyja0 chHOPMOBAHO Kilbka
TEMAaTUYHUX 1IapiB, 30KpeMa Iap penbedy, M0 MICTUTh TOPU30HTA, Iap Tigporpadii, map 3 exeMeHTaMu
oporpadii, a TakoXk OKpeMHi Imap, o BigoOpaikae epo3ifHO HeOe3MedHi IUISTHKH, 30KpeMa sIph, SKi
BIJIIrpaloTh BaXKJIUBY poib y MoOynoBi nugposoi moneni pensedy (LIMP) sk inamkaTtopu pi3koi 3MiHU
MOop(}oIIoTii MiCIIEBOCTI.

Pucynok 4 — llpoctopoBe MOeNOBaHHS 3MiH penbedy Kap'epy 3a pe3yIbTaTaMH T'€0Ae3HIHOTO
JIa3epHOT0 CKaHyBaHHS MicueBocTi [17]
Figure 4 — Spatial modeling of quarry relief changes based on the results of geodetic laser scanning
of the area [17]

[To6ynoBa camoi LIMP 3niiicHioBanace y cepenouii ArcMap i3 3actocyBanHsM Moxyiist 3D Analyst
y ¢opmati TIN-monemi (Triangulated Irregular Network), sika mo3Bomsie 3 BHCOKOIO MTPOCTOPOBOIO TOUHICTIO
BIITBOPUTH penbed MiCIIeBOCTI. 3reHepOBaHy MOIENTb MOYKHA ITOAANBIIIE Bi3yali3yBarh K y ArcMap, Tak iy
CIelianizoBaHOMY Bi3yaizalliiiHomy cepemoBuli ArcScene, 1Mo OCOOIMBO aKTyaJbHO IJIs T'EOJAC3UUHUX
JOCIIPKEHb, OPIEHTOBAaHUX Ha MOJIEIIOBAHHS IPOCTOPOBHX 3MiH Y T€OCTPYKTYpi 3eMensb (puc. 5.) [20].

3 METOI0 JOCSITHEHHS MaKCUMaJbHOI peajicTHYHOCTI LHU(POBOi Mozenmi penbedy BHUKOHYBanocs ii
TEKCTYPYBaHHS, JUIS YOT'O JIOLUITBPHO BUKOPUCTOBYBATH KOCMIYHI 3HIMKH BHUCOKOI Ta HaJIBUCOKOI PO3ALTBHOT
3IaTHOCTI, 30Kpema Taki jkepena, sk SPOT, FORMOSAT, IKONOS, QuickBird, EROS. 3a3naueni
CYIIyTHUKOBI CHCTEMH HaJalOThb MOXKJIHMBICTH BUSIBICHHS HaBiTh APiOHOMACIITAaOHUX €JIEMEHTIB 3€MHOI
MTOBEPXHi, IO JO3BOJISIE CTBOPHUTH METANi30BaHI MAaKETHI 300pa)KeHHS, MPHUAATHI IS TEONE3MIHUX 1
KapTorpadivyHuX 3aBIaHb y chepi MOHITOPHHTY 3eMensb [ 18, c. 259].
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KittouoBuM eTarom Juisi KOPEKTHOT MPOCTOPOBOI MPUB’SI3KH € MAaPKYBaHHS OMOPHUX 1 KOHTPOJIBHUX
TOYOK, III0 JIa€ 3MOTy C(hOpMYyBaTH KAaTaIOT KOOPJMHAT 3 TOYHUMH BHCOTHHMH BigMIiTKaMH. Y MeXax TaHOTO
TOCIIDKEHHS B cepeioBulili ArcMap Oyio no3HadeHo 10 KOHTPOJIbHUX TOYOK, BUCOTHU SKUX OyJIM BU3HAYCHI
Ha ocHOBI moOymoBaHoi [[MP, mio rapantye reome3uyHy TOYHICTh NPU MONAIBIIUX TMPOCTOPOBUX
oOuncneHHsx. s CTBOPEHHS yMOB, MaKCHMaJIbHO HAaONM)KEHUX OO aepoOTO3HIMAHHS, y rpadiuHoMy
pemaxtopi Photoshop Oyro 3monensoBaHO paMKy, fiKa iMiTye Mexi peabHOTO 3HIMKa [ 10, ¢. 417]. OcHOBHOIO
MepeBaror0 Takoi MTYYHO CTBOPEHOI PAMKH € BiZICYTHICTh MOXHOOK Y MO3UIIIOHYBaHHI KOOPIAWHATHUX MITOK,
OCKUIBKM BOHU PO3TAIllOBaHI TOYHO MO IEHTPY KOXKHOI CTOPOHM 3HIMKA, a BIJICTaHI MIX HPOTHJIC)KHUMHU
MiTKaMH € (IKCOBaHMMH Ta 3a3MajieTilb BiIOMHUMH, IO HAA3BHYAHHO BAXKIWBO IS T€OJE3HMIHOTO

KaniOpyBaHHA (puc. 6.).
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Pucynok 5 — (a) Knacudikopana Ta (0) TekcTypoBaHa 1udposa mozaens penbedy (LIMP), crBopena B
cepenosuii ArcGIS 11 mpocTopoBoro aHaiizy cTaHy 3eMelIbHUX pecypciB [16]
Figure 5 — (a) Classified and (b) textured digital elevation model (DEM) created in ArcGIS for
spatial analysis of land resources status [16]
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Pucynox 6 —I1obynosa npodinto penbedy MiCIIEBOCTI HA OCHOBI F€0A€3UYHUX KOOPAUHAT 3
BHKOPHCTaHHSIM CYITyTHUKOBOTO 3HIMKa Ta IIU(PPoBOi Moaemi BUCOT [14]
Figure 6 — Construction of a terrain profile based on geodetic coordinates using a satellite image and
a digital elevation model [14]
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[lonibHa reHepamizauis € HaA3BHYAlHO BAXJIMBOIO y 3B’S3Ky 3 [AWHAMIYHMMH 3MiHAMH Y
CHIBBIIHOIIICHHI KaTEropii 3eMellb, 30KpeMa MK 3eMJISIMH HACEJICHUX MYHKTIB 1 CLIBCHKOTOCIIONAPCHKUMHU
YIiAAAMH, IO 3YMOBJIEHO SIK iHQPacTpyKTYpHOIO €KCIIAHCI€l0, TaK 1 3MILICHHSM aKLEHTIB iHBECTULIHHOI
pUBaOIMBOCTI BHACHIJIOK €KOJIOTIYHUX Ta KIIMAaTHYHUX BHUKIWKIB. 3aBISKH T'€0JE3MYHOMY aHAII3Y, SKAN
3a0e3redye MPOCTOPOBY TOYHICTH Ta MOXJIMBICTH (hikcallii 3MiH y MeKax TEpUTOpialbHUX YTBOPEHb,
3IIHCHIOEThCA TIOOYZOBA 1€papXidyHOT CTPYKTYPH OLIHIOBAHHS MPOCTOPOBOTO PO3BUTKY, SIKA pealli3yeThCs
noerarnmHo. Ha mepiiomy piBHI BUKOHYETBHCS aHali3 CTaHy 3eMeENbHOro (OHOY B MeKax aaMiHICTPaTUBHHX
paiioHiB, O M03BOJsE 3adikCyBaTH 3araibHI TEHACHINI TpaHchopMallii 3eMIEKOPUCTYBaHHS Ha 0a30BOMY
piBHi. Jlami, oTpuMaHi 1aHi AeTaNi3yIOThCs Ha PiBHI IpOMaIH, Jie Te0Ie3UYHI METOIU Jaf0Th 3MOTY BpaxyBaTH
cneundiky JOKaJbHUX OCOOMUBOCTEN y 3MiHI penbedy, Aerpanalii IpyHTiB, a00 pO3LIMPEHHI aHTPOIIOTCHHO
MO (iKOBaHUX JUTSTHOK.

Ha macTymHOMy eTami mpoOBOIWTBCS aHalli3 HAa PiBHI perioHiB (Cy0’eKTiB KpaiHH), IO TO3BOJISE
IHTErpyBaTH MPOCTOPOBI JaHI y CTpaTeriyHe MJIaHyBaHHS 3€MJICKOPHUCTYBAaHHS 3 ypaxXyBaHHSM PH3HKIB,
NOB’SI3aHMX 13 KJIIMaTHYHUMH 3MiHaMH. 3aBepIIaIbHUM PiBHEM reHepaiizamii € ¢opMyBaHHS KOMIUIEKCHOI
AHATITUYHOT KApTUHH TSI KOHKPETHOT TEPUTOPII TOCTiHKEHHS, IKa MOKe BUCTYIIATH MPHUKIIAIOM TEPUTOPIi 3
0araTopiBHEBOIO TPaHCHOPMAIIIEIO 3eMETILHUX PECYPCIB ITiJ] BIUIMBOM COIiaJbHO-€KOHOMIUHUX 1 IPHPOIHO-
KITiMaTniHuX (akTopis [22].

besmocepenapo mporec iMitamii aepodoTo3HiMaHHS Oyiio peanizoBaHo B ArcScene Ha OCHOBI
MOTNIEPEIHBO PO3PAXOBaHUX MTAPAMETPIB MOJIOKEHHS BIpTYalbHOT KaMepH, SIKi BiIMOBIJAI XapaKTepUCTHKAM
peanbHOTo 3HIMaHHA. Y Pe3yJbTaTi MOJAETIOBaHHS OyJIO CTBOPEHO J1BA MapIIPYTH IO LIICTh 3HIMKIB KOXEH,
IO BiANOBiZa€ yMOBHO ifeanbHOMY BHIAAKy aepodorosHimanHs. Koxken maker maB po3mip 4000x4000
mikcediB. 3 TEXHIYHOI TOYKH 30py IIe MOTpeOyBalo 3HAYHOTO OOCITY OIEpaTHBHOI IaM’STi, 30KpeMa
30UIBIICHHST 00’ €My (aiily MiIKaYKe OoIepaniiHoi CHCTEMH 10 MaKCHMaJIbHO MOXIMBOTO piBHs. DokycHa
BiJICTaHp 3HIMKIB ckiamama 127 mm, macmrad monenroBaHHs 1:150000, mpu 1mpomy 3abe3nedyBaioch
MepeKpuTTs Ha piBHI 76% 1 momepeune 54%, M0 BiAMOBimae BUMOTaM IO CTEPEO3HIMaHHS B T€OAE3UTHIN
npakTuii (puc. 7.).

Pucynox 7 — B0k MakeTHUX 3HIMKIB, chOpPMOBaHUI1 [JIsi MOICTIOBAaHHS aepo(OTO3HIMAHHS 3
METOIO Te€0Ie3NYHOTO MOHITOPHHTY 3eMeJIbHUX pecypciB [19]
Figure 7 — Block of mock-up images generated for modeling aerial photography for the purpose of
geodetic monitoring of land resources [19]

TakuM YWHOM, 3a3HaY€HWM WiAXiZ MO3BOJISIE 3 BHCOKMM CTYIIEHEM JOCTOBIPHOCTI iMITyBaTH
aepodoro3HiMaHHs Ta HopMyBaTH ITUMPOBI MOJIETI MICIIEBOCTI, IKi MOKYTh OyTH €(pEeKTHBHO BUKOPHUCTAHI
JUIsST KOMIUIEKCHOTO MOHITOPHHTY Ta MPOTHO3YBaHHS 3MiH Y CTPYKTYpi 3€MENbHHX PECYpCiB MiJl BILTHBOM
KIIIMaTUYHUX YWHHUKIB. [liACyMKOBHUI pe3ynpTar TeOoAe3MYHOrO aHali3y, 3AIHCHEHOTO 3a JIOIOMOTOI0
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reHepaiizamii KagacTpOBHX Ta IHIIMX TI'€ONPOCTOPOBUX AaHUX, (OpMYeTbcA SK CYKYMHICTH 00poOieHol
nepBUHHOI iH(opMarii, arperoBannx 0a3 JaHWX 1 CTPYKTYPOBAHUX IMOKA3HUKIB 3 O(MIMIHHUX 3BiTiB MIOAO
cTaHy 3eMellb. Takuil MiAxia J03BOJIsE He JHIIE 3iHCHIOBATH OTIEPaTUBHUI MOHITOPHHT 3€MENILHOTO (QOHY,
a i BUOYIOBYBAaTH aJanTHBHI CIEHapii HOro po3BUTKY B YMOBax 3MiH KJIiMary, IO € KIIOUOBHM JUIS
3a0e3MeYeHHs EeKOJIOTIYHOi CTIHKOCTI Ta IUTaHyBaHHS BHKOPUCTAHHS TEPUTOPIH Yy JOBTOCTPOKOBIH
TIePCIIEKTHBI.

BucHoBkH. Y X011 IPOBEACHOTO MOCTIKEHHS OYJI0 BCTAHOBJICHO, IO 3MIHU KJIIMATy BUCTYIAIOTh
SIK KJIFOUOBHMI YMHHUK, IO CUCTEMHO MOPYIIY€e CTabiIbHICTh 3eMENIFHUX PECYPCIB, IO 3YMOBIIOE HAarajJbHy
moTpedy y po3poOIi HayKOBO OOTPYHTOBAHUX T'€OMIE3MYHUX MEXaHI3MIB JUIsI TPOCTOPOBOTO MOHITOPHHTY Ta
MPOTHO3YBaHHS CTaHy TEpUTOpild. BUsBIEHO, 10 caMe 3acCTOCYBaHHs IeOJe3MYHHX METOMIB 1 Cy4acHHX
OU(PPOBUX TEXHOJOTIH BUMIpIOBaHb J03BOJISIE CTBOPIOBATH BHCOKOTOYHI iHQOpMAaIiiiHi cuCTeMH, SIKi He
TITBKU (PIKCYIOTh IMOTOYHI 3MiHH y BUKOPHCTaHHI 3eMellb, a i MOAEIIOITh IXHi PO3BUTOK 3 YpaXyBaHHIM
MOXKIJIMBHX KIIIMaTHIHUX pU3UKiB. [IpoaHamizoBaHo e(heKTHBHICTh BUKOPHUCTAHHS TPUBUMIPHUX KOTHITUBHHUX
MoOJIeNeil y CUCTEMi MOHITOPHHTY 3€MENBHUX PECYPCiB, 30KpeMa TaKHX, IO MOEAHYIOTh TOYHY I'€OAC3UYHY
OCHOBY, Bi3yai3allito Ta KOMIUIEKCHUN aHalli3 0araTomapoBuX MPOCTOPOBUX JTaHUX.

JlocTmimpKeHO MPaKTUYIHY 3HAYYINICTh T'eOJAC3UIHMX BEKTOPHUX MOJCNEH, MOOYyJOBaHMX Ha OCHOBI
MmatepianiB /J[33. Born qaroth 3Mory JieTaabHO (iKCYyBaTH 3MIHH B IPUPOJHO-TEXHOTEHHUX TEPUTOPIaAIbHUX
kKomriekcax. OOIpyHTOBaHO BaxIuBiCTb BUKopHucTaHHs LIMP, ski 3abe3meuyioTh MOBHE YSBICHHS PO
BEPTUKAILHUAN penbed TmoBepxHi Ta ii medopmartii mo ocoOJIMBO aKTyaabHHUM CTa€ MPH JOCTIKEHI CTaHy
3eMeNBHUX PecypciB, sIKi CXWIBbHI 10 JAerpajanii, eposii Ta TipoNOTiYHUX 3CYBIB, BHKIUKAHUX 3MiHAMHU
KIiMary. 3ampolOHOBAaHO TEXHOJOTIYHY MOZENb TeoiHQOpMAIifHOr0O MOHITOPHHTY, sika Oa3yeThCsl Ha
00’eTHaHHI JaHWX MUCTAHLIMHOTO 30HAYBaHHSI, T€OAC3MYHUX MoJenel Ta MUPpPOBUX aepodOTO3HIMKIB, 3
METOI0 TIPOBEIEHHsS (hiKcarlii MPOCTOPOBUX 3MiH B pekuMMi OaraToyacoBoi JWHAMIKH. 3apOTOHOBAHO
BUKOPHUCTaHHS K1acu(piKOBaHUX 1 TEKCTYpOBaHUX MoJIeliei penbedy, modynoBanux y cepenosuili ArcGIS, sk
IHCTPYMEHTIB OIIEPaTHBHOTO aHaJi3y Ta MPOTHO3YBaHHS CTaHy 3eMeJb y PerioHax 3 HeCTaOUTFHUM KIIIMaTOM.

OrineHo e(eKTUBHICTH i€papXiuHOI T'eHepaiizaimii MPOCTOPOBHUX MAaHWUX y Mexkax OaraTopiBHEBOI
CTPYKTYPH, BiJI IOKAJBHOTO /IO PEriOHATIBHOTO PiBHS, 0 GOPMY€E MacIITaOOBaHICTh AHATITHYHUX TPOIECIB
Ta MOKJIMBICTh PO3POOKH CTpATETiYHUX CIIEHAPIiB CTAaJIOro BUKOPHUCTaHHS 3eMelb. OOIpyHTOBaHO, IO TAKUH
MiAXiA 103BoJIsiE €PEKTUBHO MOEIHATH BUMOTH JI0 T€OAE3MYHOI TOYHOCTI 3 TNIaHYBAJIBHUMH Ta €KOJIOTIYHUMHU
3aJjauaMH, CTBOPIOIOYM OCHOBY JIJIS 2IalITUBHOTO YIIPABIIIHHS 3¢MEIIbHUMH PECYPCaMH B yMOBAX III00aEHOTO
MOTEIUTiHHS, AeTpajalii NPUPOJHUX JaHIAQTIB 1 3pOCTaHHS aHTPOIOT€HHOTO HABAaHTAKEHHSI.
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Summary. The article is devoted to the development of geodetic methods and the creation of high-
precision systems for monitoring land resources in the context of climate change. Vaughn analyzes approaches
to forming a geoinformation basis for adaptive management of land use. The relevance of the research is due
to intense climatic transformations that influence natural processes and require precise tools for predicting the
state of the land. Geodetic systems will ensure the spatial reliability of data necessary for effective resource
management in the face of environmental instability. Meta-research focuses on the development of
geodesically oriented methods for creating trivariate models and cognitive maps for analyzing and predicting
changes in land resources. The objectives include improved accuracy of monitoring and creation of a basis for
adaptive planning of land development. The research includes geodetic measurements, remote sensing data,
and software from ArcMap, and ArcScene. To create digital terrain models (DEM), a TIN model was
compiled, and the texture was created based on high-quality satellite images (SPOT, QuickBird). Automated
vectorization of contours was carried out using different classification algorithms. The obtained results include
three-dimensional models of land zoning, using “prism maps” and volumetric diagrams that reflect the extent
of activity and the dynamics of change. A technological scheme for geoinformation monitoring has been
developed that integrates geodetic data to predict soil degradation and assess environmental risks. DEMs and
layouts created in ArcScene ensure high accuracy of spatial analysis. Prospects for further research include
improved automated vectorization systems and integration of human intelligence for processing geospatial
data. The development of multiscale models and the expansion of databases will improve the accuracy of
forecasts and optimize land management in the minds of climate change activists.

Key words: geodesy, land monitoring, digital relief model, climate change, forecasting,
geoinformation technologies.
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TexHiuHa peKyJIbTHBALIS 3eMENbHOI TUISTHKH MIPOBOIUTHCS MICHs 3aKiHUEHHS OyIiBeNbHUX POOiIT Ta
OUUIIEHHSI TepuUTOpii BiJ OyAiBENLHOTO CMITTS, 3aJIMIIKIB OYy/iBEIbHHX MaTepiamiB Ta 3BUIbHEHHS 11 BifJ
Oy/iBEJIbHOT TEXHIKH.

V pasi, Kol cBEepJIOBHHA BUSIBIISIETHCS HEPOOOUOI0, TOAI MPOBOASTHCS POOOTH MO i1 TAMIOHYBaHHIO
— TMpoIIeC KOJM Ha BENUKil TIHOWHI OETOHYETHCS TUPIIO CBEPUIOBUHU, MIPH I[OMY Ha MOBEPXHI MiCIEBOCTI
3QIAIIAETHCS OCTOHHUH Ky0.

VY pasi, KoM CBEpAJIOBUHA BHUSBISETHCS POOOUOI0, TO O HEl MPOKIANAETHCS Ta30NPOBia-IUIeH} 1
3aJMIIaEThCs AisHKA iomero 10 0,36 ra mis oOcmyroByBaHHSI poOo4oi cBepAoBUHHA. ToMy IaHa Iuioma
3a3BHYail HE BKIIOYAETHCS B PO3PAXYHOK OI0JIOTIYHOI PeKyJIbTHUBAMIl 3eMelb. [licis mpoBeneHHsT OYHCTKH
TEpUTOPii MPOBOMUTHCS ii BHUPIBHIOBaHHS (BKJIFOYAIOYM MICIlEe pO3TAllyBaHHS THpJa CBEPUIOBHHHU) 1
MOBEPHEHHS MOTELiITHO POJIOYOro Ta POAIOUOTO MIApiB IPYHTY Y 0OEpHEHiH MOCTiNOBHOCTI A0 1X 3HATTS.

Y pesyibTari JOCTiKEHHS BHU3HAYEHI HANpPSIMH Ta OCOOIMBOCTI PO3POOKH NMPOEKTHUX PIIIeHb 3
pPeKyIbTUBAIlT 3eMeih, TTOPYIICHUX BHACIHIIOK CIIOPY/KEHHS CBEPUIOBHHH. 3aIllPOIIOHOBAHO IIPOCTOPOBI
MaTepiany Ui 3IiCHEHHS PoO0Yoro MpPOEKTYBaHHS Yy 3E€MIICYCTPOIO: TomorpadiyHuid IiiaH 3eMenbHOL
IOUISHKY, arpoXiMiYHMH HAcmopT MOJs, CXeMa pO3TAllyBaHHS IPYHTOBHX pO3pi3iB, I'eHEpalbHUI IUIaH
TepuTopii OyaiBeTLHOTO MalIaHYMKa. Y paMKaxX poOOUYOTo MPOCSKTYBaHHS pO3pO0JIeHI TEXHOJOTIYHA cXeMa
3HATTSI POJIOYOTO Ta MOTEHIIHO POIIOYOro HIapiB IPYHTY Ta cXeMa opraHizamii poOiT Mo MOBEpHEHHIO
POJIOYOTro Ta MOTEHIIHHO POAIOYOTO MIAPiB IPYHTY.

PesynpTaTté nocmifKeHHS CTBOPWIN YMOBH Ta HAJaJIH MOJIMBOCTI A1 (YOpMyBaHHS POCTOPOBOIO,
MiCTOOYIIBHOTO, €KOJIOTIYHOTO Ta iIHBECTUIIHHOTO 3a0€3EYCHHS TEPUTOPIATLHOTO PO3BUTKY BUKOPUCTAHHS
3€eMeJIb PErioHiB.

KarouoBi cioBa: 3emieycTpiil, poboumii MPOEKT, PEKyIbTHUBAIlil 3eMelb, MPOEKTHI pillleHHS,
TEXHIYHOJIOT14HI CXEMHU.

Bcmyn., ®opMyBaHHS Ta BUKOPHCTaHHS 3EMENBHUX PECYpCiB, TMiMBHUINEHHS e(EKTUBHOCTI
3eMIJICKOPUCTYBAHHS € BAXUIMBUM 3aBIaHHAM (PYHKITIOHYBAHHS PETiOHATBHUX IHCTUTYIIH, IO 3a0e3medye
TepUTOpPiaIbHUHN pO3BUTOK. [1OpS/T 3 UM, 32 OCTaHHI POKH CIIOCTEPIraeThCs rallbMyBaHHsI OCHOBHHIX HAIPSIMIB
TEPUTOPIaJIbHOTO PO3BHUTKY, SKi TOB’si3aHi i3 (OpPMyBaHHAM Ta 3aCTOCYBaHHAM IIPOCTOPOBOTO,
MiCcTOOYIIBHOTO, €KOJOTIYHOTO 3a0e3meueHHs, MMOOYIOBOI0 OCHOBH JUIsl 1HBECTHIIIHHOI NPUBAOIMBOCTI
3emenb. [IpeacraBieHa cuTyalliss moTpeOye 3acCTOCYBaHHS CyYacHOTO iHCTPYMEHTapilo, II0 3abe3redye
3pOCTaHHS PE3yJNbTAaTUBHOCTI 3€MJIEKOPUCTYBAHHS HIISIXOM PO3POOKH MPOEKTHHUX PIllIeHb 3 PEKYJIbTUBAL]
MOPYIICHUX 3eMeNlb. TakuM YWHOM, TeMa JOCTIHKEHHS BIMHOCHO PO3POOKHM MPOSKTHHUX pillleHh 3
PEKYJIBTUBAIIIT 3eMelb, OPYIICHUX BHACIIZIOK CIIOPYIXKESHHS CBEPITIOBUHH.

021150 icHylOMUX meopemuuHux po3poook. Podoui MpoeKkTH 3eMIICYCTPOIO PO3POOIIAIOTHCS 3 METOIO
30iHCHEHHSI 3aXO0/1iB 3 PEKYJIbTUBALI] NOPYIIEHUX 3eMeb, 3HATTS Ta MEPEHECEHHsI POAIOYOro Lapy IPYHTY,
KOHCepBaIlii 3eMeJIb, MOIIIICHHS CTaHy CUIBCHKOTOCTIONAPCHKUX YT1MIb 1 TICOBUX 3€MEITh, 3aXHUCTY 3eMEINb Bill
epo3ii, mATOIIeHHS, 3a00JI0UeHHS, BTOPUHHOTO 3aCOJICHHS, BUCYIIICHHS, 3CYBIB, YIIUILHCHHS, 3aKUCICHHS,
3a0pyIHEHHS IPOMHUCIIOBIMU Ta iHIIUMH BiJIXOJaMH, PaJdi0aKTUBHUMH Ta XiMIYHUMH pedoBUHaMHU [1].

Po6oumii MpOEKT 3eMIICyCTPOIO BKIIIOYAE:

- 3aBJJaHHS Ha CKJIaJIaHHs poO0YOro MPOEKTY 3eMIICYCTPOIO;

- MOSCHIOBAIEHY 3aIHCKY;

— XapaKTePUCTUKY MPUPOJIHUX Ta arpOKIIMATHYHUX YMOB BiJITIOBIAHOT TEPUTOPIT;

— MaTepiaiy IPYHTOBHX Ta iHIIUX 00CTEKCHB;

- MaTtepiajy reoIe3NYHNX BUIIYKYBaHb Ta 3¢MIICBIIOPSTHOTO MPOSKTYBaHHS;

— TEXHIKO-CKOHOMIYHI MOKa3HUKUA POOOYOT0 MPOCKTY 3eMJICYCTPOIO;

- MIPOEKTHI PillIeHHsI 3 BU3HAYCHHS KOMILIEKCY 3aXO/liB Ta 00CATYy POOIT 3 OXOPOHU 3EMEIb;

- PO3paxyHKH KOIITOPUCHOI BapTOCTI IMOJO BIPOBA/HKCHHS 3allPOCKTOBAHHX 3aXOMiB 3
OXOPOHH 3eMeEJlb;

- IUTaHWA arpOBUPOOHUYHX TPYII IPYHTIB Ta KPYTH3HU CXWIIIB (y pa3i HoTpedn);

- TUTAaHU 3aIIPOCKTOBAHMX 3aXO/IiB;
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- MaTepiaii epeHeceHHs MPOEKTY B HAaTypY (Ha MicueBicTs) [1].
BusHaveHi TUMONIOTIYHI XapaKTepUCTUKHU MTOPYIIEHUX 3eMenb (puc. 1).

3emili, MOPYIICHUMHU I11J1 YaC BUKOHAHHSI BIIKPUTHUX T1PHUYHUX,

Tre0JIOTOPO3BiAyBaIbHUX POOI

. 5 . o

KOTJIOBAHONOA10H] Kap’epHI BUIMKH

NAHIIECHHO-TPAI0BI Kap’ €pHI BUIMKH

. . s . o

BHPIBHAHI Kap €pH1 BUIMK

. . s . e

epacoBaHi Ta KOTJIOBAHOMOAIOH] Kap’€pHI BUIMKH

3ara uHOII0AI0H] Kap’ epHl BUIMKH
rIMOMHHI HaripHO-TEPACcOBaHi Kap €pHI BUIMKHU

IIPHUPOJH1 BUIMKUH]

B1IBAJIM BHYTPIIIH]

B11BAaJIM 30BHIIITHI

Pucynox 1 — Tunu 3eMenb, MOPYIIEHUX i YaC BAKOHAHHS BIJIKPUTHX TiPHUYHX
re0JI0rOpPO3BiAyBaATBHUX POOIT
Figure 1 — Types of land disturbed during the performance of open mining exploration

Kpim Toro, BU3HaueHi THIHX 3eMelb, MOPYLIEHUMH i1 4ac MiJ3eMHHUX TipHUYUX POOIT, €:

- NpoBal — 3amajJuHH, YTBOPEHI MiJ 4Yac pO3pOOKM KOPHUCHUX KONAIUH Y Ppe3yJbTari
OITyCKaHHS 36MHOI MTOBEPXHi 3 PO3PHUBOM CYIUTFHOCTI MOPiJI. XapaKTep MOKIHBOTO BUKOPUCTAHHS KiTBIIEBUX
1 KaHBHOHONOZIOHUX MPOBaJiB TIMOMHOIO 5—15 METpPiB BCTAHOBIIOETHCA Y KOKHOMY KOHKPETHOMY BUIIAJIKY
3 ypaxyBaHHSIM yMOB oprasizauii Tepuropii. KotnoBanononioni nposanu rauduHoo 1,5-5 MeTpiB MOXKYTh
BHKOPHCTOBYBATHCS TIi/1 BOJOMMH, a y pa3i MpoBeIeHHS CYIUIBHOTO ITaHyBaHHS — ITiJT BOJOWMH, CIHOXKATI Ta
nacosuina. TepacoBaHi MPOBaIH, SIKi yTBOPIOIOTECS ITi]T YaC PO3POOKH KOPHUCHUX KOMATUH B YMOBAX TTOXHJIOTO
penbedy, MOXKYTh BHKOPHUCTOBYBATHCS IIiJi CIHOXKATI Ta MAcOBHMINA 1 y pa3i MPOBEACHHS CYLIUILHOTO
IUTaHYBaHHS — TAKOXK IiJl CIHOXKAT1 Ta MAaCOBHUILA;

- MPOTHHHU — 3alajfH{, YTBOPEHI MiA Yac po3poOKH KOPUCHHX KONMAIWH Y pe3yJbTari
OITyCKaHHS 3eMHOI OBEPXHi 0€3 pO3pHUBY CYLUIBHOCTI TOPiJ, sIKi MOKYTh BUKOPUCTOBYBATHUCS MiJ] CIHOMKAT1
Ta MaCOBUIIA 1 Y pa3i NPOBEACHHS CYLUIFHOTO TJIaHYBaHHS - TAKOXK MiJ] CIHOAaTi Ta aCOBHUILA;

- BiJIBaJM TUTATOMOAIOHI 1 MIaTonoAiOHI TepacoBaHi, YTBOPEHI Ml 9ac BiJICHIAHHS MOPOKHIX
MopiJ, sIKi y pa3i IpOBEJCHHS CYLIIBHOTO TUIAHYBaHHS Ta BUCOTOO 110 30 METPiB MOKYTh BUKOPHCTOBYBATHUCS
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i CIHOXKATI 1 MacoBHUIa, a y pa3i MpoBeAEHHs YaCTKOBOTO IJIaHyBaHHS — IiJ IPOTUEPO3iiiHI HacaIKeHHs, a
BHCOTOIO OinbIie Hixk 30 METpiB — ITiJT JTicOHACAKEHHS;

- BiJiBaSIM rpeOeHenoi0Hi 1 KOHIYHI BUKOPUCTOBYIOTBCS ITiJ1 JlicOHAcaKeHHs [ 1].

XapakTepu3yTbCsl 3eMJIi, OpYIIEH] MiAg 4yac OyJiBHHLTBA JiHIHHUX Ta IHIIMX CHOPYA Ta 3€MIIi,
MOpYIIeHi BHACHIOK Mii MPUPOJHUX SBUIN (3€MJIETPYCH, 3CYyBH, KApCTOYTBOPEHHS, ITOBEHI TOIIO) MOXYTh
BHKOPHCTOBYBATHUCS i CIHOXATI, ITACOBHIIA, TIPOTUEPO3iiTHI HaCAHKCHHS.

Hanpsimu Ta 0co0MmBOCTI 3M1HCHEHHS PEKYIBTUBAIIIT 3eMellb BUCBITIIEH] y poOoTi A. I'. Mapruna [2].
Ha inctpymenTapii, mo gpopmye 3abe3nedeHHs 1y pob0ouoro NpoeKTyBaHHs POKYCyeTbCs yBara y [3—6].

Ha xmacudikarifHux XapaKTepUCTHKaX 3eMeIh I 3MIHCHEHHS 3€MENbHOT0 TPOCKTYBaHHS I
PO3pOOKH MPOEKTIB 30CePe/KYEThCs yBara [7, 8].

BurokpemiieHi By JOKYMEHTIB 13 3eMJIEyCTPOIO:

- MPOEKTH 3eMJICYCTPOIO 1010 (hOPMYBaHHS 3eMeJb AEPKABHOI 1 KOMYHAJIBHOI BIACHOCTI;

— MIPOCKTH 3eMJICYCTPOIO 100 BCTAHOBJICHHS 1 3MIiHA MEX HACEIICHUX MTYHKTIB;

- MPOEKTH 3eMJICYCTPOIO IIO0 BIOPAIKYBAaHHS TEPUTOPIl HACETICHUX MYHKTIB;

- MPOEKTH 3eMJICYCTPOIO II0/I0 BiZIBEACHHS 3eMEIbHUX JUISTHOK;

— po60Ui IPOEKTH i3 3eMIIEYCTPOIO Ta TEXHIYHY JOKYMEHTAIIIIO i3 3eMieycTporo [9].

Oco0IMBOCTI 3eMeNIbHUX BiJIHOCHH Ta 3eMJICKOPUCTYBaHHSI JJIs 31HCHEHHS! pOOOYOro MPOSKTYBaHHS
BH3HaueHi y pobortax JI. fI. HoBakoBcekoro, A. M. Tperska [10, 11].

YV HayKoOBHX po3po0Kax CHCTEMAaTH30BaHI HAPSIMH Ta BUOKPEMIICHI OCOOIMBOCTI 3€MJICBIIOPSTHOTO
MIPOEKTYBaHHS, 3E€MENIbHI BiJIHOCHHH, XapaKTepUCTHKa Ta po3poOka pobouux mpoekTiB. [lopsa 3 1mm,
BaXXJTUBOTO 3HAYEHHS Ma€ po3poOKa MPOEKTHHX pillleHb 3 PEeKyJbTHBAaLii 3eMelb, MOPYLIEHNX BHACTIIOK
CTIOpPY/KEHHS CBEP/JIOBHHU.

Memoio 0ocnidrcenna € BU3HAUYCHHS 0COOIMBOCTEH pO3pOOKH MPOSKTHUX PIillleHb 3 PEeKYIbTHBAITI
3eMellb, MOPYIICHUX BHACIIIOK CIIOPYIKEHHS CBEP/IOBHH.

Buknao ocnosnozo mamepiany. Jns po3poOKuM poOOYMX MPOEKTIB 3 pPEKyJIbTHUBALIl 3eMeb,
MTOPYIIIEHUX BHACIAOK CITOPYIKEHHS CBEPAJIOBUH 3aCTOCOBYETRCS TOMOTpadivHu IIaH 3eMeIbHOT JUTSTHKH,
arpoxXiMiYHHH MAcIoOpT MOJIs, OYAYETbCS CXeMa pO3TallyBaHHS IPYHTOBUX pO3pi3iB, T€HEpabHUHA TUIaH
TEPUTOPIi OYyiBEIIEHOTO MalJaHINKA.

Po3pobuseTsest TeXHOIOTI9HA cXeMa 3HATTS POI0YOr0 Ta MOTSHIIHHO POJI0YOro MIapiB IPYHTY (pHC. 2).

Wupuin 10 _m

YUmMobrHi nozHaYeHHs:
[ 7] mMewi dydibensHozo maddadHduxka
| 0idbanu 3i IHAMUM NomMeHuidHo
podirouum zpyHmom
_ 8idBbanu 3i 3HEMumMm podoYHum ZpyHMmMom™M

_— HONpsSMOoK NAaHybaoHHAa podwyozo 2pyHmy — BukoHyemecs B nepuwy 4Hepay
—_— HANPAMOK NAAHYBaHHA NnomeHuWwiiHo podw4doz20 2pyHmy — BukoHyemecsn & dpyay uepay
< ce. Ne 1 zupno cBbepdnobBunHu

Pucynok 2 — TexHomnoriuna cxema 3HITTS POJIIOYOTO Ta MOTEHIIIHO POJI0YOro MIapiB IPYHTY
Figure 2 — Technological scheme for removing fertile and potentially fertile soil layers
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TexHiYHA peKyIbTUBALlIS 3€MENbHOI AUITHKA MPOBOAMUTHCS IMiCTs 3aKiHUYEHHS OyIiBENbHUX POOIT Ta
OYUIIIEHHSI TEPUTOPIi BiJ OYAIBEILHOTO CMITTS, 3aJMIIKIB OYyIiBEJIbHMX MaTepialiB Ta 3BUIbHEHHS 11 BijJ
OyJiBEJIbHOT TEXHIKH.

V pasi, Kou CBepJIOBUHA BHABISETHCS HEPOOOUOIO, TO/II IPOBOAATHCS POOOTH MO i TAMIIOHYBaHHIO
— TIpoIiec, KoM Ha BEITUKIM TTHOMHI OETOHYETHCS TUPJIO CBEPIUIOBUHU, IPU IIHOMY Ha TIOBEPXHI MiCIIEBOCTI
3aJMIaeThcst OeTOHHUI KyO po3mipam 1x1x1 M.

VY pasi, KoM CBEpAJIOBMHA BHABISETHCS poOOUYOI0, TO O HEl MPOKIANAETHCS Ta30NpoBia-IuIeid i
3IAIIAETHCS AUITHKA moromero 1o 0,36 ra mis o0ciyroByBaHHS po00od0i cBepaIoBUHU. ToMy maHa Ioioma
3a3BHYAl HE BKIIIOYAETHCA B PO3PAXYHOK O10JIOTIHHOT peKyIbTHBAIIIT 3eMeb.

[Ticns mpoBeAeHHS OYMUCTKH TEPUTOPii NPOBOAMTHCS 1ii BUPIBHIOBAHHS (BKIIOYAIOUM MicLe
po3TantyBaHHS THpJa CBEP/UIOBHHM) i MOBEPHEHHS MOTEHLIHHO POIOYOro Ta POAIOYOro IIapiB IPYHTY Y
0o0epHEHiH TOCITiOBHOCTI IO TX 3HATTS.

3a3HaveHi MpouecH BiZoOpakaloTbcs HA CXeMi opraHizamii poOiT MO MOBEPHEHHIO POAIOYOTO Ta

MOTEHIIHHO POIOYOTOo IapiB IpyHTY (pHc. 3).

Wopuna 10 m
Podwwul wap zpunmy

Wupura 10 ™

Momenuidno podmwud wap spunmy

YmMoBHI no3HaA4eHHsA:
[ mMexi dydibensbHozo maddaH4Yuka

BidBaau 3 3HaMUM nNnomeHyidHO
podw4YuM 2pyHmoM

BEEEEE b6i08anu 3i 3Hsmum podildum zpyHmom
—_—

HaNpsMokK NAaHYBaHHA nomeHuidHo podwdHozo 2pyHmMYy - BukoHyembcs B nepwy 4Hepzay
_— HanpsMok naaHybBadHHs podwydozo zpyHmy - BukoHyemecss B dpuyzay 4qepay
O ch. Ne 1 z2upno cBepdnobuHu

Pucynox 3 — Cxema opranizanii po0iT o NOBEpHEHHIO POAOYOTO Ta MOTEHIIHHO POAIOYOTrO MIApiB IPYHTY
Figure 3 — Scheme of organization of work on returning fertile and potentially fertile soil layers

Bucnosku. Takum 4iHOM, Y pe3yJIbTaTi JOCIIKCHHS BU3HAUCHI HAPSIMH Ta 0COOJIMBOCTI PO3pOOKH
MPOEKTHUX pillleHb 3 peKyJIbTHBAlil 3eMeNb, MOPYLICHWX BHACHIJOK CHOPYIKCHHS CBEpPJIOBHHHU.
3ampornoHOBAaHO MPOCTOPOBI Marepiany Ais 3AiHiCHEHHS poOOYOro MPOEKTYBAaHHS Yy 3€MIICYCTPOIO:
tonorpadigyHUI IJIaH 3e€MENbHOI AUISHKH, arpoOXiMiYHHM MacropT IOJIsA, CXeMa PO3TalTyBaHHS TPYHTOBHX
pO3pi3iB, reHepalbHUN IUIAaH TEPUTOPIi OYAIBEIILHOTO MaijaH4yuKa. Y paMkax poOodYoro MpOoeKTyBaHHS
po3po0JieHI TEXHOJOrIYHA CXeMa 3HATTS POAIOYOro Ta MOTEHLIHHO POMI0YOro MIapiB IPYHTY Ta cXema
opranizaiii podiT 1o TOBEpHEHHIO POIIOYOTO Ta MOTEHIIIHHO POAIOYOrO MapiB IPYHTY.

PesynbTaTtu mocmiykeHHs] CTBOPWIIM YMOBH Ta HaJalll MOKJIMBOCTI sl JOPMYyBaHHS IIPOCTOPOBOTO,
MiCTOOYAIBHOTO, EKOJIOTIYHOTO Ta IHBECTULIIIHOTO 3a0e3MeUeHHS TEPUTOPIaTbHOTO PO3BUTKY BUKOPUCTAHHS
3eMelb PETioHiB.
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DEVELOPMENT OF PROJECT SOLUTIONS FOR RECLAMATION OF LAND
DISTURBED AS A RESULT OF WELL CONSTRUCTION
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Summary. The need to use modern tools that ensures the increase in land use efficiency by developing
project decisions on reclamation of disturbed lands.

The purpose of the study has been achieved regarding the determination of the features of design
decisions on reclamation of land disturbed as a result of the construction of wells.

Technical reclamation of the land is carried out after completion of construction work and cleaning
the territory from construction debris, residues of construction materials and release of it from construction
equipment.
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When the well is not working, then work is carried out on its tampering - the process when the mouth
of the well is concreted at a great depth, with a concrete cube left on the surface of the area.

When the well is working, the pipeline is laid and the area of up to 0.36 hectares remains to maintain
the working well. Therefore, this area is usually not included in the calculation of biological land reclamation.
After cleaning the territory, its alignment (including the location of the well mouth) and the return of fertile
and fertile soil layers in the inverse sequence before removing them.

As a result of the study, the directions and features of the development of project decisions on
reclamation of land disturbed as a result of the construction of the well.Spatial materials for work design in
land management are proposed: topographic plan of land, agrochemical passport of the field, scheme of
location of soil cuts, master plan of the territory of the construction site. In the framework of working design,
a technological scheme of removal of fertile and potentially fertile soil layers and a scheme of organization of
work on the return of fertile and potentially fertile soil layers were developed.

The results of the study created the conditions and provided opportunities for the formation of spatial,
urban planning, environmental and investment support for territorial development of land use of regions.

Keywords: land management, working project, land reclamation, design solutions, technical schemes.
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Abstract. At the moment, the whole world is faced with the problem of providing quality
transportation services with limited resources, so countries need to start actively investing in intelligent
transportation systems. Smart implementation of intelligent transportation systems will make the existing
transportation system more efficient and effective. The main goal of which is to improve transportation
services, reduce congestion, accidents and air pollution in cities. Ukraine regularly hosts scientific and practical
conferences dedicated to discussing this issue, and technical sports systems are actively developing and
improving.
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Analysis of research and publications. The chronology of the development and study of the current
state of intelligent transport systems were devoted to the works of scientists V. Danchuk, B. Vitruk, N.
Bilichenko, V. Baranov, S. Tsymbal, A. Horiv, D. Bespalov and others.

The scientists noted the need and relevance of using intelligent transport systems in Ukraine.

Purpose of work: In conducting the analysis, the author used general scientific methods: comparison,
generalization, historical hypothetical, and generalization.

- to achieve this goal, the following tasks were set;

- to define the essence of the concept of intelligent transport systems and its similarity to other concepts
in this area;

- to analyze foreign experience in the implementation of intelligent transport systems;

- to analyze the Ukrainian experience of implementing intelligent transport systems.

Presentation of the main research material.

At the moment, the whole world is faced with the problem of providing decent transportation services
with limited resources, so countries need to start actively investing in intelligent transportation systems.
Reasonable use of intelligent transportation systems will allow us to make the existing transportation system
more efficient and effective. The main goal is to improve transportation services, reduce congestion, accidents
and air pollution in cities. It gives us the opportunity to:

- Reducing the level of congestion on streets and roads;

- Reduction of time spent on transportation;

- Improving road safety;

- Informing road users about the current traffic situation and optimal routes (for individual and public
transport);

- Ensuring the smooth operation of public transport;

- Collection of fares;

- Improving the environmental situation.

In the last two decades, with the rapid development of intelligent transportation systems, the concept
of «smart technologies» has gained great popularity, and many cities have begun to take a more holistic
approach to improving the road situation using intelligent transportation system technologies.

Interest in intelligent transportation systems has emerged with the advent of traffic congestion
problems as a result of the combination of modern modeling, real-time management, and communication
technologies. Traffic congestion is occurring around the world as a result of increasing motorization,
urbanization, and population growth and increasingly dense population. Traffic congestion reduces the
efficiency of pre-transportation infrastructure, thus increasing travel time, fuel consumption, and
environmental pollution.

The issue of introducing intelligent transport systems in the road industry is relevant and widely
discussed in the world, as projects of this type are characterized by a quick payback, which attracts a lot of
investors. Once built, a «smart» road operates practically free of charge, performing its functions
autonomously, which is much cheaper and more efficient than constantly maintaining the existing
infrastructure. At the moment, conferences are regularly held in our country to discuss this issue, and
intelligent road control technologies are actively developing and improving. Also, the implementation of ITS
has a great chance to become a solution to many environmental and social problems mentioned in the article
[1]. ITS is the key to minimizing the effects of these impacts on the environment.

The term «Intelligent Transport Systems» characterizes a set of integrated transport infrastructure
management tools, traffic management equipment used to solve traffic management problems based on
modern information technologies, organization of information flows about the functioning of transport
infrastructure in real time. A multi-level, complexly organized ITS is a hybrid system consisting of many
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different systems, mainly those that interact with each other — managers that classify, forecast, make expert
assessments and make decisions, or those that support these processes in order to achieve a single goal.

ITS are designed to collect, process and transmit information about the operation and condition of
vehicles, as well as to exchange information between users and management structures in real time and manage
ground transportation. The solution of transport problems is based on the use of modern information and
telecommunication technologies and management methods. The implementation of ITS has almost unlimited
scalability and integrates with existing information systems and databases of government agencies, including
road patrol and law enforcement services [2].

Intelligent transport

systems
Ensuring control and monitoring of Managing services in emergency Urban transportation management
vehicles situations
Providing electronic payment services Manage archived data Providing services to drivers and
passengers
Maintenance and construction Vehicle management for freight and Wt @il
management commercial transportation

Figure 1 — Functions that can be performed by intelligent transportation systems
Pucynoxk 1 — OyHKII1, IKi MOKYTh BUKOHYBATH IHTEIEKTyaJIbHI TPAHCTIOPTHI CUCTEMHU

Smart urban transport requires technologies that will enable data exchange between the central link
of the system and all its components, as well as between individual elements of the entire communication
system. An essential component of any modern transport-related solution is information subsystems, the main
purpose of which is to increase the availability of information for public transport users.

The innovative way of development requires the creation of new methods of operation, management
and control. The modern direction of restructuring and modernization of transport should be a qualitatively
new approach, one of the basic principles of which is the use of intelligent transport systems (ITS). The use of
intelligent transport systems in many countries is dictated by the modern technical development of society, the
level of technology and the requirement for the quality development of transport systems.

In the process of analyzing foreign experience in implementing intelligent transport systems, we have
encountered conceptual uncertainty and confusion regarding the terms «integrated transport systems» and
«integrated transport systems». These two terms are often used synonymously, although they have different
conceptual approaches and objectives.

The analysis of literature and international practices has shown that:

- Integrated Transport Systems are aimed at combining different modes of transport into a single,
complementary system that allows optimizing logistics processes and increasing transportation efficiency.

- Integral Transport Systems focus on balancing traffic flows, strategic management and end-to-end
control over all stages of passenger and cargo movement, ensuring the harmonious development of the
transport network.
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To analyze the features and differences of these concepts in more detail, it is worth considering the
definitions given in Tables 1 and 2, which provide the relevant arguments and sources of information.

Traffic management system on highways

The vehicle management system consists of several subsystems, including: an alarm management
subsystem, an information display subsystem, a real-time video surveillance subsystem, and an analysis
subsystem. Using intelligent built-in traffic controllers, LED panel lights and warning systems, vehicle
detectors, and surveillance cameras concentrated in one place, several road functional groups can be
conventionally identified:

Vehicle detectors collect information about the traffic flow, including the number of vehicles, their
speed, location, and then send this information to an intelligent embedded computer via a wireless transmission
system.

The embedded computer, as part of the traffic controller, calculates and analyzes the data to
determine the state of the traffic flow, and then sends signals to traffic lights and warning boards, thereby
creating conditions for the traffic process to be continuous and avoid congestion on the highway.

The traffic controller can also send information to warning devices to inform drivers about traffic
jams on the highway and alternative routes to avoid congestion [13].

Vehicle position control system

The GPS controller of the system determines the position of the object, registers the route and speed
of movement. Fuel consumption, driving and parking time, and equipment operation are monitored using
special sensors. The data from the on-board system of the object is transmitted to the server via GPRS and
archived in the independent memory of the on-board system (in case of the absence of a GPRS channel). The
transmitted data is processed on the server and displayed to end users in the form of interactive maps, text
reports, and graphs.

The main features of the system:

- graphical display of the current position of the object on the map

- graphical display on the map of the route of the object

- control of fuel consumption and mileage

- control of travel time, parking

- control of compliance with the route

- registration of the work of the executive equipment (transfer case, body lifting, etc.).

Video surveillance system

The video surveillance system is designed to visually monitor and control the most dangerous
sections of the road. It is possible to monitor both in real time and frame-by-frame with a certain frequency. In
addition, the system has the ability to archive the received video data for further viewing if necessary.

If necessary, the system can transport images from cameras in real time to the surveillance center via
digital data channels. Thanks to the use of the Streamlogic compression algorithm, the data takes up a small
amount of space and can be transmitted over wireless data channels.

Traffic intensity accounting system

The system is designed to record the number, type (cars, buses, light trucks, medium trucks, etc.).
and speed of vehicles passing control points. The system provides centralized storage of the received
information and further output in the form of reports and graphs. The built-in statistical processing module
allows solving tasks in the field of transport logistics.
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Table 1 — Define the term «Intelligent Transport System»
Tabauys 1 - Buznauenns TepMiny «lHTeIeKTyallbHa TPAHCTIOPTHA CHCTEMA)

Ne Definition Rationale (why this definition Literature and

was chosen) information source

1. | An intelligent transportation system | Because: Intelligent  transportation
(ITS) is a transportation system that uses | The traffic management system is | system [Electronic
innovative developments in modeling and | designed to collect an array of | resource]:
regulating traffic flows, which provides end | information online, analyze it, and | https://en.wikipedia.org/wik
users with more information and safety, as | automatically make decisions on | i/Intelligent_transportation
well as qualitatively improves the level of | traffic optimization system
interaction between traffic participants
compared to conventional transportation
systems [3].

2. | An intelligent transportation system is a | Because: Intelligent transport
blend of computer, information technology, | ITS solves the following tasks: systems, a collection of
and telecommunications developments, |e  Optimization of traffic light | materials for city policy
along with knowledge from the automotive control algorithms; makers, [Electronic
and transportation sectors [4]. e  Automatic recording of traffic | resource]:

violations; https://city2030.org.ua/sites/
e Prioritization  of  public | default/files/documents/GIZ
transport traffic; _SUTP_SB4e_Intelligent-
e Real-time monitoring of traffic | Transport-Systems UA.pdf
conditions;
e Informing road users about
road conditions

3. | An intelligent transport system is a | Because: Intelligent transport system,
system that analyzes camera data and | ITS enables: the most difficult
adjusts traffic flows to relieve roads as e  Reducing the level of | intersections in Kyiv are
efficiently as possible and organize public congestion on streets and | already analyzed by smart
transport [5]. roads; cameras:

e Reducing the time spent on | [Electronic  resource] -
transportation; Access mode:
e Improving road safety; https://kyivcity.gov.ua/news
e  Informing road users about the | /nayskladnishi_perekhrestya
current traffic situation and | _V_Kiyevi_vzhe analizuyut
optimal routes sya_intelektualnoyu_transp
ortnoyu_sistemoyu__petro_
olenich/

4. | Intelligent Transport System (ITS, | Because: Intelligent  transportation
Intelligent Transport Management) is a | The use of modern advances in | system [Electronic
system  that combines  computer, | information  technology  and | resource]:
information and communication | communications in the | https://apluss.ua/upravlinny
technologies to manage the movement of | management of transport systems | a-transportnoyu-
vehicles and goods in real time, and allows | can dramatically improve the | systemoyu/intelektualni-
for improved road safety and the quality of | efficiency and quality of their | transportni-sistemi-its/
transport services [6]. work.

5. | ITS is a system that integrates modern | Today, the scope of ITS promotion | Intelligent  transportation
control technologies with telematics and is | in global practice ranges from | systems [Electronic
designed to automatically search for and | solving public transport problems, | resource]:
adopt the most effective scenarios for | significantly improving road | https://stud.com.ua/120718/
managing a vehicle and its elements to | safety, eliminating congestion in | informatika/intelektualni tr
ensure mobility at a set level of service | transport networks, increasing the | ansportni_sistemi
quality for vehicle users [7]. productivity of the transport

system to environmental and
energy issues.
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Table 2 — Define the term «Integrated transportation systemy
Tabnuysa 2 —BusHaueHHs TepMiHY «IHTETpOBaHA TPAHCIIOPTHA CUCTEMAY

Ne Definition Rationale (why this Literature and information

definition was chosen) source[2018-2022]

1. | An INTEGRAL Because: Integrated pharmaceutical
TRANSPORTATION SYSTEM is a The need for a highly | logistics system,
system of balanced management of the developed transport system is | [Electronic resource] —
movement of material and related flows | even more pronounced with | Access mode:
throughout the entire life cycle in order | integration into the European | https://www.pharmencyclop
to optimize the system's target function — | and global economy, and the | edia.com.ua/article/6974/inte
timely satisfaction of the needs of a transport system becomes the | grovana-farmacevtichna-
particular consumer with minimal costs | basis for Ukraine's effective | logistichna-sistema
in the transport system [8]. entry into the  global

community and its place in it as
a highly developed state.

2. Integral transport system — Because: Integrated transport
coordination between transport modes An integrated approach in the | systems,
and different transport systems [9]. transport  system  requires | [Electronic resource] —

combining different functional | Access mode:

areas and their participants | https://transportgeography.or

within a single logistics system | g/contents/chapter5/intermo

in order to optimize it dal-transportation-
containerization/integrated-
transport-systems/

3. | Integral transport system — Because: Quality management of
optimization of management processes Transportation integration | logistics processes at
in strategic planning to improve the must take into account factors | enterprises: an  integral
quality of transport services [10]. from origin to destination to | paradigm,

ensure passenger safety and | [Electronic  resource] —

comfort  throughout  the | Access mode:

journey. http://www.economy.nayka.
com.ua/?op=1&z=2494

4. | Integral transport system  — | Because: The concept of logistics, its
synchronization of processes and end-to- | Public transport works best | functions and tasks,
end control over flow processes in | when it operates as a single | [Electronic resource] —
transport systems [11]. integrated system Access mode:

https://pidru4niki.com/7269
2/logistika/funktsiyi_integral
nogo_logistichnogo menedz
her

5. | Integral transport system — Because: Concepts of logistics
management of main and related flows The capacity of each mode | [Electronic resource] —
to ensure the most complete and high- of transport should be Access mode:
quality passenger satisfaction in developed to meet its httpS://lea rn.ztu.edu.ua
accordance with their specific needs and ific d d. which is
goals [12]. spectiic demand, w

considered  within  the
overall demand for all
modes of transport.
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GPS satellite navigation system

GPS is an abbreviation of the English name Global Positioning System, which means «global
positioning system» or, in a more correct technical translation, «global positioning system». Its main
interacting elements are 24 NavStar space satellites (launched and currently in operation by the United States)
and millions of receivers on the Earth's surface. The GPS satellite navigation system was originally developed
by the United States for military use. Another well-known name of the system is «NAVSTAR». The purpose
of the system is to provide navigation throughout the globe. Not only on land, but also at sea and in the air.

The system works like this: the receiver picks up a signal from 3 or more satellites, measures the
delay time of the signal from each of them and automatically calculates its location — geographical coordinates:
latitude, longitude, and altitude. The device processor correlates this data with an electronic map loaded into
the device's memory. thanks to this, the user sees an image of a geographic map on the display, where a «dot»
is shown and moves — it is the user with his GPS receiver.

The GPS system is based on the principle of satellite trilateration. According to this principle, the
coordinates of an object on the Earth's surface can be calculated by measuring the distances to satellites. Since
the position in space is known and the satellites transmit the calculated values of their orbital parameters along
with the range code, for an object on the Earth's surface, the satellites are points with known coordinates at
any given time.

To simplify and secure the city's road system, it is necessary to think about parking. This is perfectly
handled by parking machines, which are devices that are available in automated paid parking lots. With their
help, a motorist can pay for parking independently in accordance with the set tariffs. The devices not only
simplify the life of drivers, but also make parking more economical by reducing the cost of employees.

Automated lighting control

The lighting control system makes it possible to fully automate street and road lighting. It is able to
independently make decisions on the need to turn on or off the lights in accordance with the situation on the
road, time of day and other factors. The system operates according to a predefined algorithm, receiving
information from various sensors that record the traffic and illumination of the road area.

Means of automatic recording of violations

One of the most important elements of the ITS, which is designed not so much to record traffic
violations as to prevent such violations and accidents. Cameras are able to record any violation of the rules
and make punishment for creating a dangerous situation on the road mandatory, so that drivers will be more
responsible for following the rules.

ITS IN UKRAINE.

Attempts to introduce ITS in Ukraine began in 2008, when the mayor of Kyiv announced the creation
of the Smart Traffic Lights system. To create the Smart Traffic Lights system, the city attracted a €30 million
loan from the European Bank for Reconstruction and Development. In 2014-2015, the city administration
plans to modernize most of the traffic lights, as there are currently 120 outdated traffic lights of this type in the
center. They will be equipped with an automated control system that will be able to respond to the situation on
the road. The essence of the system is to create a «green wavey for a group of cars moving at cruising speed.
At the intersection, a permissive signal lights up for them. And such a corridor is created further along the
road. The system is being modernized so that it will track traffic in real time and switch the traffic signal
depending on the situation. Special sensors will read the number of vehicles and determine their type. Kharkiv
is the furthest along the path to implementing an intelligent urban transport system in Ukraine. For the Euro
2012 championship, Kharkivpasstrans developed several programs to inform traffic management: a single
travel card, a GPS navigation system, and a unified urban transport system. At the beginning of 2011, the
Kharkiv city administration set a course to introduce GPS navigation systems on all types of transport as a
crucial step towards creating a unified transport system in the city. By the middle of the same year, GPS
navigators were operating on almost all of Miskelektrotrans' rolling stock. Thus, the transport infrastructure is
gradually moving closer to creating a unified transport system of the city, which allows for efficient and prompt
regulation of passenger flows and response to any traffic situations. ITS has many advantages, but a number
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of system requirements — high accuracy of vehicle positioning for real-time control, navigation services for
emergency vehicles, but the creation of a continuous sustainable navigation service in tunnels and multi-storey
urban buildings — cannot be provided by the capabilities of modern satellite navigation systems. To fulfill these
requirements, it is necessary to integrate positioning technologies with wireless communication technologies
to create a continuous virtual transport management environment in any conditions. Other disadvantages of
intelligent transport systems include:

- localization of sources (inability of cameras to cover 100% of the territory);

- difficulties with accumulating statistics based on existing databases;

- impossibility of realistic assessment of target efficiency — the ITS pilot zone is not scalable to the
size of the city;

- increase in data error when ephemera change, which reaches 30 meters;

- the impact of terrain on data accuracy;

- periodic disruption of signal continuity, which is expressed in distortion and delay in signal
detection.

Also, under certain conditions, the receiver does not receive a signal: due to heavy cloud cover from
terrestrial radio sources. In this case, the operating frequency is in the decimeter range of radio waves. In
addition, the signal reception is impaired by being inside a reinforced concrete building, in a basement, tunnel
or apartment. Taking into account that the inclination of the orbit of the GPS monitoring system is 55, the
signal in the circumpolar regions is poorly picked up. The main problem with satellite systems is their high
cost, as they require large one-time investments to purchase photo and video cameras, modern traffic lights,
information boards, and the creation of a unified electronic database for putting the system into operation. In
addition, the condition of some roads is not ready for the implementation of this project. Also, the accuracy of
the images is currently insufficient. But despite the shortcomings, this method of obtaining information about
the Earth is the most promising [14].

In Ukraine, the formation of intelligent transport systems is at an early stage (standards, legislation,
technologies and general principles of the system are being developed). The main financial risk of
implementing an advanced ITS model is underfunding, which is minimized by phased financing, which
requires sufficient investment for each stage of development. The main legal risk is the lack of a legislative
framework for building the ITS and standardization in the field of interaction between executive authorities.
The group of legal risks can be minimized by creating a legal environment, a methodological complex for the
development of ITS, and conditions for coordinating the interaction of various executive authorities. Market
and technical risks include the absence of a well-developed strategy and vision of ITS development. To
minimize this risk, it is necessary to create a scientific community to develop its own ITS technologies and
create a National ITS Development Strategy. It is necessary to develop national standards for the main
indicators, interfaces and communication protocols of ITS components. For this purpose, it is advisable to
create a Unit for ITS Systems and allocate it appropriate initial state funding [15].

In the future, the ITS Unit or an organization authorized by the government will conduct licensing in
the field of ITS systems and certification of ITS systems of various levels and purposes on an ongoing basis,
i.e., work on a partial self-supporting basis. The ITS unit will be responsible for: coordinating all activities in
the country in the field of ITS systems; organizing the development of standards and regulations; conducting
licensing and certification in the field of ITS systems; managing training in the field of ITS systems; and
ensuring international cooperation. To train personnel in the field of ITS systems, it is necessary to create a
Training and Research Center, which would not only train specialists, but also test standard equipment and
conduct certification research in the field of ITS systems. Thus, the current stage of development of intelligent
transport systems in Ukraine should become a stage of consolidation in which government agencies, industrial
entrepreneurs and persons involved in the development, creation, supply, operation and use of ITS systems are
interested. At this stage, it is advisable for government agencies to focus their efforts on ensuring;:

- Streamlined and consistent regulatory framework relating to the main aspects of ITS activities;

- Coordination of scientific support for the development of ITS systems in Ukraine;

- Formation of a system of training and retraining of human resources in the field of ITS systems [16].
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Conclusions and recommendations. To study the development of ITS in the world and in Ukraine
as an instrument of economic growth in Ukraine. The results of the scientific research make it possible to note
that there are problems of increasing traffic intensity, deteriorating accident rates, increasing traffic volumes,
not always high quality of traffic flow management and service at the trans-port — there is a need to introduce
ITS in transport.
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CYYACHI BUKJIMKHA TA IEPCIIEKTUBU PO3BUTKY TPAHCIIOPTHO-
EKCIEJIATOPCHKOI AIAJTbHOCTI

MODERN CHALLENGES AND DEVELOPMENT PROSPECTS OF FREIGHT FORWARDING
ACTIVITIES
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AHoOTAIiA. Y CTaTTi TOCIIHKEHO KITFOYOBI BUKJIMKHU Ta iIHHOBAIIIHI HAIPSIMH PO3BUTKY TPAHCIIOPTHO-
eKCIEeIUTOPChKOI IisNTBHOCTI B yMoOBax rioOamizarmii, nudposizamii Ta MOCHJIEHHS EKOJOTIYHMX BHMOT.
Busnaueno pons TexHonoriyHux inHoBamii (L1, 6moxueiin, [oT) y migBuimeHHi eeKTUBHOCTI JTOTICTHYHUX
nporieciB. [IpoaHaizoBaHO BIUIMB €KOJIOTIYHUX CTaHJAPTIB Ha TpaHchopMallito ramysi, 30Kkpema rnepexij Ha
«3eJIeHi» TEXHOJIOTIi Ta ONnTUMi3aliro MapipyTiB. Po3rinsHyTo cTpaterii aganTamii 10 T€OnoNiTHYHUX PU3HKIB
Ta TaHACMIHHUX OOMEXeHb. BWABICHO TPIOPUTETHI HANPSIMH BIOCKOHAICHHS 1HPPACTPYKTYpH Ta
YIpaBIiHHS JAHIIOTaMH ITOCTABOK.

OO0’ €eKT AOCHIHKEHHS — CyJacH| TeHeHIIi] Ta IpoOIeMH TPaHCIIOPTHO-EKCIIEAUTOPCHKOT NisITBHOCTI.
Merta gociiKeHHsT — aHaJli3 BUKIIMKIB Taxy3i Ta OOIpyHTYBaHHS MEPCIIEKTHB ii PO3BUTKY.

MeToau TociipKEeHHS. — CACTEeMHUH aHami3, mopiBHUIbHA ollinka, SWOT-ananis.

Kiro4oBi citoBa: TpaHCIIOPTHO-EKCIIEANTOPCHKA MISTBLHICTD, JIOTICTHKA, IIUQPOBi3allis, aBTOMAaTH3aIIis,
CTaJMii PO3BUTOK, IHHOBAIIil, Tio0ai3amis, KOHKYPEHIIisl, eKOJIOTiYyHl BUMOTH, iH(pacTpyKTypa, JaHIIOTH
MoCTa4aHHs, MyJbTUMOAAIBHI IIepeBE3eHHS, MDKHAPO/IHI TIEPEBE3CHH.

Beryn

AKTyasIbHiCTh TeMH. TpaHCIIOPTHO-EKCIEAUTOPCHKA [MiSUIBHICTH € KIIOYOBHUM €JIEMEHTOM
rIo0abHOI €KOHOMIKH, 3a0e3neuyroun e(eKTHBHE MepeMillleHHs TOBapiB Ta IOCIYr MK KpaiHamH Ta
perioHamu. Y Cy4acHHX YMOBax Taily3b CTHUKA€TbCS 3 HU3KOI BHUKJIMKIB, 3yMOBJICHHX IJo0aii3aliero,
nudpoBoro TpaHchoOpMaIi€ro, €KOJIOTIYHUMH BHMOTaMH Ta TEOMOJITHYHOI HecTaburbHicTIO. [lammemis
COVID-19, 3pocTaHHs Mi>KHapOJHOT KOHKYPEHIIii Ta HEOOXiJHICTh MEPexoay A0 CTaJoro PO3BUTKY 3HAYHO
BIUIMBAIOTh Ha (YHKLUIOHYBaHHS TPAHCHOPTHO-CKCIEOUTOPCHKUX KOMMHaHid. Y [bOMY KOHTEKCTI
JOCHIDKEHHSI Cy4YacHHX BHUKJIMKIB Ta TEpPCIEKTUB PO3BUTKY Tally3l CTa€ OCOOJNMBO aKTyaJbHHUM IS
(dbopMyBaHHS CTpaTeriii aganTauii Ta MiABUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI.

MeTa gociigkeHHs. MeTOI0 CTaTTi € aHAI3 CYJaCHUX BHKIIHKIB, 3 TKUMH CTHKA€THCS TPAHCIIOPTHO-
EKCIEeIUTOPChKA JisUTbHICTD, Ta BU3HAYCHHS NEPCIEKTHB 11 pO3BUTKY B yMOBax nugpoBizawii, raodanizamii ta

HayxoBuii sxypHair «ABTOMOBUIbHI JOPOT'Y I JOPOXHE BYAIBHULITBO», 2025. Bumyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY», 2025. Issue 118. Part 1.

198



CHUCTEMHUM AHAJII3 / SYSTEM ANALYSIS

MOCUJICHHSI €KOJIOTiYHMX BHMOT. OKpiM TOro, CTaTTsl CHpPSMOBaHa Ha PO3pPOOKY pEeKOMEHHAlii om0
BIIOCKOHAJICHHSI ITPOIIECIB BAHTAXKHUX IIEPEBE3CHD Ta iIHTETpallii iIHHOBAIIIHHUX PIllIeHb Y JIOTiICTHYHI OIIepartii.
3aBaanHs nocaimkeHHs. [t TOCATHEHHS MOCTAaBISHOT METH HEOOX1THO BUPIIIMTH TaKi 3aBIaHHS:

1. JlochaimuTu OCHOBHI BHMKJIMKH, IO BIUIMBAIOTh HAa €()EKTHUBHICTH TPaHCIIOPTHO-EKCIIEAUTOPCHKOI
TISUTBHOCTI.

2. llpoananizyBaTy BIUIMB HIH(POBUX TEXHOJIOTIH Ta aBTOMATU3allil Ha TaTy3b.

3. OuiHUTH €KOJOTiYHI aceKTH Ta MEPCHEKTHBH CTAJOr0 PO3BUTKY TPAHCIIOPTHO-EKCIIEAUTOPCHKUX
TIOCITYT.

4. Bu3HAUMTH KIIOYOBI HANIPSIMHU BIOCKOHAJICHHS MPOLIECIB BAHTAKHUX IIEPEBE3CHb.

5. Po3pobutm pexkoMeHmaIlii MOAO amanTarlii MiAMPUEMCTB 1O CYYaCHHX PHHKOBHX YMOB Ta
BIIPOB/IXKCHHS IHHOBaLIHHUX PillIeHb.

Buxnaa ocHOBHHX pe3yJIbTaTiB Ta iX 00IPYHTYBaHHS.

CyuacHi BUKJIHKH TPaHCIIOPTHO-EKCIIEAUTOPCHKOT TiSUTBHOCTI.

CyuacHa TpaHCTIOPTHO-EKCIIEAUTOPChKA isSUIbHICTh PO3BUBAETHCS B YMOBax riiodaiizauii, mudpoBoi
TpaHcdopMaIii Ta MOCHICHHS €KOJOTIYHMX BHMOT. Lli (dhakTopu CTBOPIOIOTH SK HOBI MOXJIMBOCTI, TaK i
cepi03HI BUKJIMKY JJIsl yYaCHHUKIB pHHKY. Cepell OCHOBHUX BHKIIMKIB MOKHA BUIUTUTH HACTYITHI:

1. Brmu rimo6arizarii Ta Mi>kKHapOAHOT KOHKYPEHITi1

I'moGamizarist BiIKpHBae HOBI PUHKHM Ta CHPHUSE PO3BUTKY MIKHApPOIHOI TOPTIBIi, aje BOAHOYAC
MOCUITIOE KOHKYPEHLII0 MiXK TPaHCIIOPTHO-EKCIIEIMTOPCEKUMH KOMIIaHisiMH. Benki Mi>kHapoIHi kopriopatii,
taki sk DHL, Maersk ta FedEx, maroTh 3HauHI mepeBaru 3aBAsSKA MacmTadaMm AisSUTBHOCTI, TEXHOJIOTIYHUM
pecypcaM Ta MOMXJIHMBOCTI BHKOPHUCTOBYBATHM IITyYHHH IHTENEKT JJIs ONTHMi3alii MapuipyTiB.
Hanpuknan, Maersk aktuBHO BuKOpucTOBY€e Al 1711 MpOrHO3yBaHHS HONHUTY Ta IUIAHYBAHHS JIOTICTHYHHX
oTIepalliid, o JO3BOJIAE il 3a0IaKyBATH MUTHHOHM JOJIAPiB IMOPOKY.

OnHak JOKalbHI KOMIIAHIT TaK0X MOXXYTh KOHKYPYBAaTH, 30CEpPEKYIOUHCh Ha HILIEBHUX MOCIYTax,
THYYKOCTI Ta KpamoMy 3HaHHI perioHaNbHUX PUHKIB. Hampuknaz, ykpaiHChKi TPAaHCTIOPTHI KOMITaHii 9acTo
MaroTh TepeBary y poboti 3 kpainamu CHJI uepe3 3HaHHs cnenu@ikd MiCHEBOrO 3aKOHOAABCTBA Ta
iH(PaCTPYKTYpH.

2. llmdposa TparcdopMallis Ta TEXHOIOTITHI iIHHOBAITI1

Ludposizawis 3MiHIOE TpaAMLiiHI MiOXOIU A0 JIOTICTHKHA. BUKOPHCTAaHHS IITYYHOTO iHTEIEKTY
(Al), 6bnokueitny, intepaery  peueét  (IoT) Ta aBTromarm3amii ctac  00OB'SI3KOBUM ISl TTiABHILEHHS
edpexTuBHOCTI. Hanpukman:

o IllTyyHuii iHTENEKT JO3BOJIAE ONTHMIi3yBaTH MAapUIpyTH, 3HIKYBAaTH BHTpPAaTH Ha MaJlMBO Ta
MIPOTHO3YBATH ITONUT Ha TpaHcnopTHi mocayru. Kommanis DHL BukopucroBye Al aiis anaimizy JaHux
1 IUTaHyBaHHSI MapIIPYTiB, IO TO3BOJISIE i CKOPOUYBATH yac A0cTaBkH Ha 15-20%.

e brnokueiiH 3a0e3meuye MpoO30piCTh YCiX €TaliB IepeBe3eHHS BaHTAXIB, MIHIMI3YIOUH DPH3UKH
mraxpaiicTsa Ta CKOpouyro4H dac Ha oopmileHHs ToKyMeHTiB. Hanpukian, mmardopma TradeLens,
po3pobsieHa Maersk ta IBM, 1o3Boiisie BiACTEXKyBaTH BaHTaXi B PEXHUMi peajbHOTO dYacy Ta
aBTOMaTH3yBaTH (hiHAHCOBI OTEpaIrii.

e IntepHer peueit (IoT) mo3Boisie BiACTEXKYBaTH MICIIE3HAXOMKEHHST BaHTaXiB, iXHIH CTaH
(Temmeparypy, BOJOTICTH TON[O) Ta TMepemdadaTd MOXJIHMBI  3aTpuMku. Hampukmian,
komrranist UPS BukopuctoBye loT-gatdyukw 111 MOHITOPHHTY CTaHy BaHTaXiB, IO OCOOJIMBO
BaXJTUBO AJIS IPOAYKTIB, Ki BUMAraloTh CeliajJbHUX YMOB 30epiraHss.
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OpnHak BIpPOBaKEHHS [IUX TEXHOJIOTiH BUMarae 3HaYHUX iHBECTHLIH Ta MepeniAroTOBKH MEPCOHANY, 10
€ CEepHO3HUM BHKJIMKOM JIJISI MAJIHMX 1 CEPEIHIX IMiAIPUEMCTB.
3. EKOJIOTi4HI BUMOTH Ta CTaJHii PO3BUTOK
3pocTaHHs €KOJIOTIYHOI CBIIOMOCTI Ta Mi>XKHAPO/IHI 1HIIATHBY, TakKi sk €BporneichKuil 3eeHui Kypc,
3MYITYIOTh KOMIaHIl 3MEHIYBaTH ByTJeleBuid cimim. lle BuMarae mepexomy Ha €KOJOTIYHO YHICTI BHIU
TPaHCIOPTY, BAKOPHCTAHHS BiAHOBIIIOBAHOI €HEPTii Ta ONTHMI3alii JIOTiICTHYHMX poleciB. Hampuknan:

e EnextpoMo0ini Ta BOJXHEBI IBUTYHH CTAIOTh BCE OLIBII MOMYISIPHUMH CepeJI JIOTICTUYHIX KOMITaHiH.
Kommanis Tesla po3pobisie enekrpoBaHTaxiBku Tesla Semi, sikKi MOXYTh CKOPOTHUTH BUTpaTH Ha
nanuBo Ha 20-25%.

e "3emeHi" TpPaHCHOPTHI KOPHIOPH PO3BUBAIOTHCSA Yy EBpOImi, 16 BUKOPHCTOBYIOTHCS TMOI3MH Ha
BOJHEBHX JBUTYHAX Ta Cy/HA, 10 MPALOTh Ha 3pilkeHoMy npupogHomy rasi (LNG).

4. Nangemis COVID-19 ta reononitTuyHi dakTopu

Mangemis COVID-19 cyTTeBO BIUTMHYJIA HA T100ABHI JIAHIIOTH TIOCTaYaHHs, BUKIMKABIIH 11epe0oi
y IEpEeBE3CHHSIX, Ne(ilIUT KOHTEHHEPIB Ta 3pOCTaHHs BaPTOCTI JIOTiCTHYHMX TociyT. Hanpuknaz, y 2021 pomui
BapTICTh MOPCHKHUX TTepeBe3eHb 3 Knurtato 1o €Bpomnw 3pocia B 5-7 pa3iB uepe3 AeiluT KOHTSHHEPIB.

I'eomouniTuH1 KOHQITIKTH, TaKi K BiliHa B YKpaiHi, T0JaTKOBO YCKIIJHIOIOTh CUTYAII0, 3MYIIYIOUH
KOMIIaHii IIyKaTH albTepHAaTHBHI MaplipyTH Ta crparterii. Hampuknan, OmoxyBaHHS YopHOMOPCHKOTO
pETioHy MPH3BEJIO JI0 NEpPEeHANpaBlIeHHsS BaHTaXIB uepe3 Kpainu banTii ta [Tonbury.

5. JloricTnyHi pU3KKHU Ta HECTaOIIBHICTh

['moGanbHI KpH3H, TaKi SK 3aKPUTTS KOPIOHIB, OJOKYBaHHS TPAaHCIIOPTHUX KOPHAOPIB (HAMPUKIIAT,
IHIUAEHT i3 KoHTelHepoBo3oM Ever Giveny Cyenbkomy kaHami y 2021 porii) Ta eHepreTudyHa Kpusa,
MiABULIYIOTh PUHKHU UL TPAHCIIOPTHO-EKCIIEAUTOPCHKOI AisutbHOCTI. KoMnaHii 3MyIIeHi po3BuBaTH rHYYKi
OizHec-Moneni Ta muBepcudikyBaTH MapmpyTd. Hampukimam, 6araTo KOMITaHIM ITepEOpiEHTOBYIOTHCS Ha
MyJBTUMOJANIGHI TEPEeBE3CHHS, KOMOIHYIOYM MOPCBHKi, 3ajJi3HHYHI Ta aBTOMOOUIBHI TEpeBE3CHHS s
3HW)KEHHS PU3HKIB.

TexHoJoriuHi iHHOBALIl Ta aBTOMATHU3aLIs

CyyacHa TpaHCIIOPTHO-EKCIIEAUTOPChKA MAISUIBHICTh IEPEKUBAE€ PEBOJIOLIMHI 3MiHM 3aBISKU
BIIPOBADKCHHIO IHHOBAIlIMHUX TexHOJoTid. llmdposizariis, aBTOMaTH3aIisi Ta BHKOPUCTAHHS IITYYHOTO
1HTEJIEKTY CTalOTh KIOYOBHUMH (PAKTOPaMU KOHKYPEHTOCIPOMOKHOCTI. PO3riisiHeMO OCHOBHI TEXHOJIOTiYHI
TPEeHH, AKi POpMYIOTh MaitOyTHE Tay3i.

1. HIryunuii inTenext (Al) Ta Benuki nani (Big Data)

IlITyuyHuii iHTENEKT MO3BOJISIE KOMITAHISM aHAJi3yBaTH BEJIWKI OOCSTH JaHUX JJIs ONTHMi3alii
JIOTICTUYIHHX TIporieciB. Hampukia:

e [IpornosyBanns momuty: Al mo3Bonsie mependavyaTtd oOCSATH TepeBe3eHb HA OCHOBI 1CTOPHYHHX
JAHUX, CE30HHUX KOJIMBaHb T4 EKOHOMIYHMX TeHaeHuiil. Hanpukian, komnanis DHL BukopucroBye
Al U1 TPOTHO3YBaHHS TIONKTY HA IMOCIYTH JOCTABKH, IO JJO3BOJISIE Ti ONTHMIi3yBaTH BUKOPUCTAHHS
pecypcis.

e Omrumizartiss MapmpyTiB: Al-aaropuTMu JOMOMAararTh BHU3HAYATH Haie()EKTHUBHINII MapIIpyTH,
BPaxOBYIOUH 3aTOPH, MOTOJHI YMOBU Ta MHUTHI oOMexxeHHs. Lle mo3Boiisie 3HMKYBAaTH BUTPATH Ha
MAJIMBO Ta CKOPOUYYBATH Yac JOCTABKH.

Craructuka: 3a manumu McKinsey, BukopuctanHsS Al y JIOTICTHIII MOXKE 3HH3UTH OIeparliiiHi
BUTpatu Ha 15-20%.
2. Brokueiin y morictuiti
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BnokuyeiiH-TexHOIIOTIT 320€3Me4yoTh IpO30picTh Ta Oe3MeKy B JaHIIOrax mocradaHus. Hampuknan:

e IImatdopma TradeLens: Po3pobmena xommanismu Maersk Ta IBM, 1 mmardgopma mo3BOJISIE
BIJICTe)KYBaTH BaHTaXi B PEXHUMi peajbHOr0 4Yacy Ta aBTOMATH3YBaTH NOKYMEHTOOOIr. 3aBAsKH
OnoKueiiHy 4ac Ha OOPMIICHHS TOKYMEHTIB cCKopouyeTbes Ha 40%.

e Cwmapt-koHTpakTu: lle aBromMaTH3oBaHI yroau, sIKi BUKOHYIOTBCS 3a IEBHUX yMoB. Hampukiarn,
oriata MOXeE 3AIMCHIOBATUCS aBTOMATUYHO IicCJs JOCTAaBKM BaHTaXy, IO 3MEHIIYE DPU3UKU
maxpancTaa.

[Mpuknan ycnimmoro keticy: Y 2022 poui kommaniss Walmart BnpoBauia OJIOKYEHH 115 BIICTEKEHHS
MocTavyaHHs NPOAYKTIB XapyyBaHHS, IO JO3BOJMIIO I CKOPOTHTHU 4Yac MEpeBipKU JaHIora OCTavyaHHs 3 7
THIB 710 2,2 cekyHa. [IopiBHSAHHS Yacy 1Io Ta Iicis BIIPOBAKCHHS OJIOKYEHHY HaBeAeHO B Ta0I. 1.

Taonuya 1 — TlopiBHSHHS Yacy IO Ta MIiCJIS BIIPOBAHKEHHS OJIOKYEHHY
Table 1 — Comparison of time efficiency before and after blockchain implementation

IMapamertp Jo BnpoBajxeHHs 0JI0K4YeiiHY Micas BnpoBaxKeHHSA
0J10K4eiHY
Yac nepeBipKH JIaHIFOTa 7 nHiB 2,2 cexyHau
MOCTaYaHHs
TexHomorist Tpaaumiiiai cucTemMu bnokueiin (Hyperledger Fabric)
EdexTuBHIiCTH Husbka Bucoka

3. Iareprer peueii (IoT)
IoT no3Bonsie BiACTEXKYBAaTH BaHTaXi B PEXUMI peajJbHOrO dYacy, KOHTPOIIOIOYHM IXHIH CTaH
(Temmeparypy, BOJIOTiCTb, TTOIIKOIKEHH ). Hanmpukia:

e GPS-tpekepu:  BUKOpPHCTOBYHOTBCS A  MOHITOPHHTY  MICIIE3HAXO/DKCHHS  BaHTaXIB.
Kowmmanis UPS BrpoBagmia loT-gaTankuy y ¢BOiX BaHTaXKiBKaX, IO JO3BOJIAIIO i 3HU3UTH BUTPATH
Ha nanuBo Ha 10% 3aBIsKK ONTHUMI3ALIT MapIIPYTIB.

e Jlatynku TeMmriepaTypu: BHUKOPHCTOBYIOTHCS JJsl TIEPEBE3E€HHS TMPOIYKTIB, $AKi BHMAararoTh
crieriaTbHUX YMOB 30epiranusa. Hampukitan, kommanis Maersk BukopuctoBye [oT miis MoHITOpHHTY
TEMIEPATYPHUX PEIKUMIB IiJI Yac NEePEeBE3CHHS MEAMYHUX MIPETIapariB.

Crartuctuka: 3a qaaumu Gartner, 10 2025 poky 75% BaHTaxiB OyIyTh BiICTEKYBaTHUCS 3a JOIIOMOT'OFO
IoT.

4. ABTOHOMHUH TPaHCTIOPT Ta APOHU

ABTOHOMHI BaHTaXIBKH Ta JPOHHU CTAIOTh PEATbHICTIO M1 JIOTICTHYHUX KoMmaHii. Hanmpukima:

e ApronomHi BaHTaxiBku: Kommanis Tesla po3po0isie enextpoBanTaxkiBku Tesla Semi, siki MOXyTh
MIEPEeBO3UTH BaHTaXi Ha BifncTanb A0 800 kM Ha omHOMY 3apsini. Lle n03BoJs€ 3HU3UTH BUTPATH Ha
nanuBso Ta 3MeHIuTH BUKAUAA COx.

e Jlponu mus nocraBku: KommaHis Amazon akTUBHO TECTY€E JPOHU JJIsl JIOCTABKU MaJlUX BaHTAXIB y
BiamaneHi periorn. Lle 703BOJIIE CKOPOTUTH Yac TOCTABKU 3 KiTPKOX JHIB O KUTBKOX TOJUH.
[Mpuknan ycnimHoro keiicy: Y 2021 poui kommnanis Wing (mouipus kommnanist Alphabet) 3aificHuna

moras 100 000 mocTaBok 3a TOMOMOTOO IPOHIB y ABcTpaltii Ta QiHIgHIl.
5. PoboTu3aris ckiazuis
ABTOMaTH30BaHI CKJIaJId CTAIOTh CTAHIAPTOM JIJIS BEJIUKUX JIOTICTHYHUX KoMnaHii. Hanpuknan:
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e  POOOTH-KOMIUJICKTYBaJbHUKH: BUKOPHCTOBYIOTbCS Uil IIBHJIKOTO  30MpaHHS  3aMOBJICHb.
Kowmmanis Amazon sukopuctoBye monan 500 000 poGoTiB Ha CBOiX CKiagax, IO O3BOJSAE ii
00po0IIsATH 10 1 MiNbliOHA 3aMOBJICHD Ha JICHb.

e ABTOMAaTH30BaHI CHCTEMH COPTYBaHHSA: BHUKOPHCTOBYIOTHCS IUIS LIBHAKOTO PO3IMOILUTY BaHTaXiB.
Hamnpuknan, kommanis DHL BnpoBaamia aBTOMaTH30BaHI CUCTEMHU COPTYBAaHHS, IO TO3BOJIMIO i
301MBLINTH POAYKTUBHICTH Ha 25%.

Craructuka: 3a ganumu Logistics 1Q, 10 2030 poky 50% cknaniB y cBiTi OyQyTh aBTOMaTH30BaHi.

Exonoriuni BUMOTH Ta CTaIHi PO3BUTOK

Cy4acHa TpaHCIOPTHO-EKCIICUTOPChKA JIISUIBHICTD JAC/Iai OUIBIIE MiJ[a/Iae IMiJl BIUIMB SKOJIOTTUHUX
BHMOI' Ta KOHIICTIIi CTaJoro PO3BHUTKY. 3MIHU KJIiMaTy, MIABUINCHHS PiBHSA 3a0pyIHEHHS MOBKULIA Ta
MDXKHapO/HI €KOJIOT1UHI 1HINiaTHBH 3MYLIYIOTH JIOTICTUYHI KOMIIaHil ajantyBaTu cBoOi Oi3Hec-Mozei, moo
3MEHIIUTH HETaTUBHUH BIUIMB HA MPUPOLY Ta BiIIOBIAaTH HOBUM HOPMAaTHUBHHUM CTaHAAPTaM.

1. ExotoriyHi BUKJIMKH )1 TPAHCIIOPTHOT Tamy3i

TpaHncopTHa Tamy3b € OAZHAM 13 TOJNOBHMUX JDKEpel BHKUAIB TMAapHUKOBHX TrasiB. 3a
nmaanMu MikaapogHoTro enepreTudHoro arenrcTsa (IEA), Ha Tpanciopt mpunanae 6mm3bko 24% rinodanbHIX
BukuaiB CO2. OCHOBHI JKepena 3a0pyTHEHHS:

e AtoMoO0insHUH TpaHcnopT: Ha Heoro npunanae 6au3pko 45% BUKHIIB Y TPAHCIIOPTHOMY CEKTOPI.

e  Asianiiinuit Tparcnopt: Bukuau CO: Bif aBiaiii 3poctaroth Ha 3-4% 1I0pOKy.

e Mopcekuii Tpancnopt: Ha Mopceki nepeBe3eHHs npunanae 0Oin3bko 2,5% rio0anbHUX BUKHIIB, ale
el TTOKa3HUK MOJKE 3pOCTH uepe3 301IbIICHHS 00CATIB MiXKHAPOIHOT TOPTIBIIL.

Craructuka: 3a JaHUMHU €BPOMEHCHKOTO areHTCTBA 3 HABKOJIMIIHBOTO cepenoBuia, 10 2050 poxy
Bukuu CO:z BiJl TpPAaHCTIOPTY MOXYTh 3pocTH Ha 50%, SKIIO HEe B)KUTH BiAMIOBIAHUX 3aXO0/iB.

2. MixxHapoIHI €KOJIOTIUHI iHIIliaTHBH

VYpsai Ta MixkHapoIHI opraHizaiii BOPOBaKYIOTh NPOTpaMH, CIPSIMOBaHI Ha 3MEHILICHHS BIUIMBY
TPaHCHIOPTY Ha JoBKiLIA. Hampuknan:

e €gporelichkuii 3enenuit kype: Ls inimiaTiBa nependayae JOCSTHEHHS BYTJIEIeBOT HEHTPaIBLHOCTI 10
2050 poky. VY wMexax 1ii€el TporpamMH TPAHCIOPTHI KOMIIaHii TIOBHHHI JOTPUMYBATHCS
cragaaptiB EURO 6 Ta mepexonnuTy Ha €KOJIOTI9HO YHCTi BHIN TPAHCIIOPTY.

o [lapm3bka yroma: Kpainu-ydacHuii 3000B's3aUCSI 3MEHIIWTH BHUKHIM TMAapHUKOBUX Ta3iB, MIO
CTUMYJTFOE PO3BUTOK "3eJIeHUX" TEXHOJIOTIH y TPaHCTIOPTI.

[Mpuknan ycnimHoro keiicy: Y 2022 poui kommnanist Maersk BipoBaania nepiie B CBiTi KOHTEHHEpHE
CYIHO, sIKe TIpalfoe Ha 3pimKeHoMy npupogHomy rasi (LNG), mo nozBonuno 3au3utd Bukugu CO: Ha 20%.

3. "3eneni" TeXHOJOTI{ y TPaHCIIOPTI

KommnaHii Bce yacTilie iHBECTYIOTh Y €KOJIOTTUHO YHUCTI TEXHOJIOTII, 1100 BiAMOBIAATH MiXKHAPOIHUM
CTaHAAapTaM Ta 3MEHIIUTHU BIUIUB Ha HOBKLULIS. OCHOBHI HAPSIMKU:

e EnekrpomoOini: BukopuctanHs eneKTpoBaHTaXiBOK 103Bojsi€e 3HM3UTH BHKHI CO: Ha 30-40%.
Hanpuxnan, kommanis Tesla po3poOnsie enextpoBanTaxkiBku Tesla Semi, sSiki MOXKYTh MEpPEBO3UTH
BaHTaXI Ha BifcTaHb 10 800 KM Ha OJTHOMY 3apsIi.

e BopaneBi nBuryHu: BoJeHb € TMEpCIEKTHBHHM JDKEPENIOM €Heprii Al BaXKKOTO TPaHCIIOPTY.
Kommanis Toyota Bxke TecTye BaHTa)XiBKM Ha BOAHEBUX MAaJMBHUX EIEMEHTAX.

o bionamuBo: Buxopucranus OiomanmmBa no3Boisie 3HM3UTH BUKuAH CO. Ha 50-80%. Hampukmnan,
aBiakomnanis KLM BuUKopHCcTOBY€E Oi0namuBo AJsl CBOIX peHCiB.

HaykoBuii ;xypHan « ABTOMOBUIBHI IOPOTY I JOPOXKHE BY AIBHULITBO», 2025. Bunyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2025. Issue 118. Part 1.

202



CHUCTEMHUM AHAJII3 / SYSTEM ANALYSIS

Craructuka: 3a panumu BloombergNEF, mo 2030 poky 30% BanTaxiBok y €Bpomi OyayTb
€JIEKTPUYHUMH 200 BOJHEBUMU.

4. OnTumizaliist JIOTiCTUYHUX TPOLIECIB

ExosoriyHi BUMOTH CTUMYJIIOIOTH KOMITaHIi ONITUMIi3yBaTH CBOI JIOTiCTHYHI npouecu. Hampukian:

e  Omrumizartis MapipyTiB: Bukoprcranus Al ajis rtaHyBaHHS MapIIpyTiB JO3BOJISIE€ 3HU3UTH BUTPATH
Ha nanuBo Ta Bukuau CO:. Hampuknan, komnaniss DHL 3menmmna Bukuaun CO: Ha 15% 3aBasku
ONTUMI3allii MapIIpyTiB.

e MynpTHMOANEHI TiepeBe3eHHs: KomOiHyBaHHsS pi3HHUX BHIIB TPAHCHOPTY (aBTO, 3aNi3HHMILS,
MOPCBKHiT) 103BoIIsA€ 3HU3UTH Bukuan CO: Ha 20-30%. Hanpuknan, komnanis DB Schenker aktuBHO
BHUKOPHUCTOBYE 3aJIi3HUYHI IEPEBE3ECHHS U1 3MEHILICHHS BIUIUBY Ha JOBKULIA.

[puknan ycmimuoro xeiicy: Y 2021 poui kommanis IKEA BmpoBamuma mporpamy '"3eneHux”
repeBe3eHb, Mo No3BommiIo i 3Hm3uTH BukUAU CO: Ha 15% 3a pik. [lopiBHAHHSA BUKH[IIB 10 Ta MiCIs
BIIPOBAKEHHS MPOTrpaMH HaBEACHO B Ta0J.2.

Tabnuys 2 — [lopiBHIHHS BUKHIIB 10 Ta IMiCIS BIIPOBAKCHHS MTPOTPaMH
Table 2 — Emissions comparison before and after program implementation

Pix Buxuaun CO: (MJIH TOHH) 3mina BiTHOCHO MOMEPeIHBOT0
POKY
2016 (6a3oBuit) 29.6 -
2023 22.4 -24.3% (BigHOCHO 2016)
2024 21.3 -5% (BimHOCHO 2023)

5. Ilepexio na exono2iuHy ynakosxky
Jlocicmuuni xomnauii 6ce uacmiute 8UKOPUCMOBYIOMb NepepoOnosani mamepianiu 01 NaKy8aHHs
moeapis. Hanpuxnao:
e Kowmmnanis Amazon: BmpoBaguma mporpamy 3 BHKOPHCTaHHS TEpepoONIIOBAHOI YMAKOBKH, IO
JIO3BOJIMJIO 3MEHIINUTH KUIBKICTh IUNIACTUKOBHUX BiAX04iB Ha 25%.
o Kowmnanigs DHL: BukopuctoBye eKoJOTiYHY YIaKOBKY AJsl CBOiX MOCIYT JOCTaBKH, LIO J03BOJISE
3HHU3WUTH BIUTMB Ha JIOBKIJUIA.
Cratuctuka: 3a nanumu Ellen MacArthur Foundation, no 2025 poky 50% ynakoBk# y JIOTiCTHII Oy e
epepoOITIOBAHOIO.
Y nockoHalleHHS POIIECiB BAaHTAXKHUX TTePEeBE3eHb
Onrtumizalist MporeciB BaHTAKHHUX MEPEBE3EHb € KIOYOBUM (HaKTOPOM KOHKYPEHTOCIPOMOKHOCTI
JUIL TPAHCIIOPTHO-CKCIICAUTOPCHKUX KOMIIAHIH. Y CcydacHMX YMOBax Iie Tmependadac BHKOPUCTAHHS
IHHOBAIIHHUX TEXHOJIOTIH, MYyJIbTHMOJAIGHUX MepeBe3eHb Ta €()EKTUBHOTO YIPABIIHHSA JOTICTHYHUMHU
MMOTOKaMH. PO3riIsiHEMO OCHOBHI HANIPSIMKH BIOCKOHAJICHHS.
1. OnrTuMizartiss MapmpyTiB
EdexTuBHe mianyBaHHS MapIIPYTiB JO3BOJISE 3HU3UTH BUTPATH Ha MAIKMBO, CKOPOTHTH Yac TOCTABKU
Ta MiHIMi3yBaTH BIUIMB Ha AOBKULIA. Hanpuknan:
e Buxopucranss mrydHoro inrenekty (Al): Al-anropuTMmu J03BOJNSIOTH aHA3yBaTH BEIUKI 0OCITH
JMaHuX (3aTOpH, MOTOJHI YMOBH, MUTHI OOMEXEHHS) JJIsi BU3HAYEHHS ONTHUMAIBHUX MapIIpPYTiB.
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Hanpuxnazn, komnanis UPS BukopuctoBye cucremy ORION, sika 103BosIsI€ 1i1 3HUKYBAaTH BUTPATH HA

nanuso Ha 10-15%.
e GPS-tpekepu: BincrexeHHs pyxXy TPaHCIOPTY B PEKUMI PEajbHOrO 4acy JI03BOJISE OIMEPATHBHO

KOPEKTYBATH MapIIpyTH y pa3i HerepeadauyBaHUX 3MiH.
Craructuka: 3a manumMu McKinsey, omrmmiszallis MapmpyTiB 3a T0omoMoror Al mMoxke 3HU3HTH
BHUTpPATHU Ha JIOTicTUKY Ha 15-20%. JleTanbHille 3HUKSHHS BUTPAT 3aBISKH ONTUMI3allii MapIIpyTiB HABEJCHO

B Ta0IL.3.

Tabnuya 3 — 3HWKEHHS BUTPAT 3aBISKH ONTUMI3allii MapLIpyTiB
Table 3 — Cost reduction through route optimization

IMapameTtp Jo onTumizamii Micnsa onrumizanii 3mina
Burpartu Ha nansHe 100% 85% -15%
Yac gocTtaBKu 100% 80% -20%
ButpaTu Ha 06cIyroByBaHHs 100% 85% -15%
TPaHCIIOPTY
3arasnbHi JIOTICTUYHI BUTPATH 100% 80-85% -15-20%

2. MynpTUMOIaTBHI TIEpEeBE3CHHS
MynbpTUMOAAbHI TIEPEBE3CHHS MepeadadaloTb KOMOIHyBaHHS PI3HUX BHIIB TpPaHCIOPTY (aBTo,
3aJTi3HUIIS, MOPCHKHUI, aBiallifHUIA) sl JOCSATHEHHS MakcuMalbHOi ehekTuBHOCTI. Hanpuknan:

e 3ani3HW4YHI nepeBe3cHHS: BOHM € OUIbII €KOJIOTIYHO YHUCTHMH Ta CKOHOMIYHO BHUTIIHUMH IS
BEIMKUX 00csTiB BaHTaxiB. Hanpukian, kommanis DB Schenker akTuBHO BUKOpHCTOBYE 3aTi3HUYHI
MIEpPEeBE3CHHS I JOCTABKH BaHTaXiB y €BPOIIi, 110 JO3BOJISE il 3HMKYyBaTH BUTpaTH Ha 20-30%.

e Mopchki nepeBe3eHHs: [ MiKKOHTHHEHTATBHUX TEPEBE3¢Hbh MOPCHKHUI TPAaHCIOPT € HaWOiIbII
€KOHOMIYHO BUTimHUM. Hampukian, kommnaHis Maersk BUKOPHCTOBYe KOHTEWHEpHI CynHA s
JIOCTAaBKH BaHTaXIB 3 A3ii 10 €Bporny, 1o 103BoJs€ 1i 3HmKyBaTH BUTpaTH Ha 40-50% MOPIBHSAHO 3
aBianiepeBe3CHHSIMU.

[Ipuxnang ycmimHoro keiicy: Y 2021 pomi kommanis IKEA BopoBammina MylmbTEMOIATBHI
MEPEBE3CHHSI JIJIsl JOCTABKU TOBapiB 3 A3il 70 €BpoIH, 110 J03BOJIMUIO i 3HU3UTH BUTPATH HA JIOTICTHKY Ha

25%.

Tabnuys 4 — IlopiBHAHHS BUTPAT HA Pi3Hi BUIU EPEBE3EHb
Table 4 — Comparative costs of transportation modes

Bun nepeBeseHHs 3HM:KeHHS BUTPAT pumirku
Mynsrumonanshi (IKEA) -25% KomoOiHanist pi3HUX BU/IIB TPAHCHIOPTY
JIISL TOCTaBKHU 3 A3ii 1o €Bpomnu
3anizuunyni (DB Schenker) -20-30% g Benukux o6cATiB BAHTaXIB y
€pporri
Mopceki (Maersk) -40-50% [MopiBHSAHO 3 aBianepeBe3eHHIMH IS
MDKKOHTHHEHTAIBHUX JIOCTABOK
ABTOMOO1ITBHI bazosuii piBeHb BukopucroByeThes sik 0a30BUi piBEeHb
JUIS TIOPiBHSIHHS
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MynbpTUMOANbHI NIepeBe3eHHs, SIKi KOMOIHYIOTh IepeBaru pi3HUX BHUIIB TPAHCIOPTY, JO3BOJIIOTH
JOCSITH ONTHMAJIBHOrO OajaHCy MDK LIBHIKICTIO JIOCTaBKM Ta BUTpaTaMu. BaxmuBo 3a3HaunTH, IO
(dakTHYHAa EKOHOMIsl MOXKE BapilOBaTHCS 3aJIC)KHO BiJl KOHKPETHUX MapUIPYTiB, OOCATIB BaHTaXy Ta IHIINX
(hakropis. [loTeHIian 3HIKEHHST BUTPAT MPU BUKOPUCTaHHI PI3HUX BUIB TPAHCIOPTY B MYJIBTUMOIATBHUX
TIepEBE3CHHIX HaBeIEHO B Ta01.4.

3. YrpaBniHHA JTOTiCTHYHUMH TOTOKAMH

EdextuBHe ympaBimiHHA JOTICTHYHUMH TIOTOKaMH JIO3BOJISIE€ MIiHIMI3yBaTH MPOCTOI TPaHCIOPTY,
OINTUMI3yBaTH BUKOPUCTAHHS PeCypCiB Ta 3a0€3MeUHTH CBOEYACHY JJOCTABKY BaHTaXiB. Hampukian:

e Cucremu ynpasminHs TpaHcnopTHHMHU noTtokamu (TMS): Lli cucteMu 103BOJSIOTH aBTOMAaTU3yBaTH
IJIaHyBaHHS, KOHTPOJIb Ta aHaNI3 JIOTICTHYHUX oneparliii. Hampuknaza, kommanis DHL BukoprcToBye
TMS ans ynpaBiiHHS CBOIMH TPaHCIIOPTHHMH TOTOKaMH, IIO JO3BOJISIE i 3HM)KYyBAaTH BUTPAaTH Ha
10-15%.

e brnokueiin: BukopucranHs OJ0KYelHY T03BOJIAE 3a0€3MEUUTH MPO30PICTh Ta OE3MEKY B JIAHIFOIax
nocrauanas. Hanpukian, komnaniss Walmart BUKOpHCTOBY€E OJOKYEHH IS BIICTEKEHHS TOCTaYaHHS
IIPOAYKTIB XapuyBaHHs, IO J03BOJIMIIO 1 CKOPOTUTH Yac NEPEBIpKM JIAHLIOTa IOCTa4aHHs 3 7 IHIB
10 2,2 CeKyHI.

Craructuka: 3a nanumu Gartner, 1o 2025 poky 50% BenMkux KoMmmaHiii OyayTh BUKOPHUCTOBYBATH
TMS nanst ynpasiiHHS JOTiICTHMHUMH TOTOKAMHU.

(Tym moorcha 0ooamu diazpamy, sika hokasye spocmants eukopucmanus TMS.)

4. ABTOMAaTH3aIlis CKIAJACHKUX MPOIIECIB

ABTOMaTH3allisl CKJIaaiB JO3BOJISIE 3HU3UTH BUTPATH Ha OOpOOKY BaHTaXIB, MiIBUIIATH
MIPOAYKTHBHICTH Ta 3a0€3MeUYNTH TOYHICTh Y BUKOHAaHHI 3aMOBJIeHb. Hanpuknan:

e POOOTH-KOMIJIEKTYBaJbHUKH: BHUKOPHCTOBYIOTbCA [UId  IIBHJIKOLO  30MpaHHS  3aMOBJICHb.
Komnanis Amazon BukopuctoBye moHaa 500 000 poGoTiB Ha CBOIX CKiajax, IO JO3BOJIAE i
00po0IsaTy 10 1 MinblioHa 3aMOBJICHD Ha JICHb.

e ABTOMAaTH30BaHi CHCTEMH COPTYBaHHS: BHUKOPUCTOBYIOTHCS IUIS HIBHIKOTO PO3IMOILTY BaHTAaXIiB.
Hanpuknan, komnanis DHL BopoBaguia aBTOMaTn3oBaHi CUCTEMU COPTYBaHHS, 10 AO3BOJIWIO i
301IBIINTH MPOIYKTHBHICTH Ha 25%.

[Mpuknan yenimmoro keiicy: Y 2022 poui komnanis Zalando BopoBaauia aBTOMaTH30BaHi CKIaIu s
00pOOKHM 3aMOBIIEHB, IO JO3BOJIIIIO i 3HU3UTH BUTpaTH Ha 30%.

5. BukopucTaHHS €KOJIOTIYHO YUCTHX TEXHOJIOTIH

[epexin Ha €KOJOTIYHO YMCTI BHAM TPAHCIOPTY AO3BOJsiE HE Jnuiie 3HM3UTH Bukuau CO», a i
3a0IaANTH Ha BUTpaTax Ha nanuso. Hampukian:

e EnekrpomoOini: BukopucTtanHs eneKTpoBaHTaXiBOK 103Bojsie 3HM3UTH BHKUI CO: Ha 30-40%.
Hampuknan, xommnanis Tesla po3pobmnsie enextpoBanTaxiBku Tesla Semi, siki MOXKYTh NEpPEeBO3UTH
BaHTaXi Ha BijcTaHb 10 800 KM Ha OZHOMY 3apsiji.

e BopaneBi nBuryHu: BoJeHb € MEpCIEKTUBHHM JDKEPEJIOM €Heprii Ajs BaXKKOro TpPaHCIOPTY.
Kommnanis Toyota Bxxe TecTye BaHTa)XiBKM Ha BOJAHEBUX IaJMBHUX €IEMEHTaX.

Craructuka: 3a panumu BloombergNEF, mo 2030 poky 30% BanTaxiBok y €Bpomi OyayTbh
€JIEKTPUYHUMH 200 BOJHEBUMHU.

JleMoHCTpalif0 3arajgbHOl TEHICHLII 0 3HAYHOI'O 3POCTAHHS BUKOPUCTAHHS EKOJOIIYHO YHMCTHX
BUIB TPAHCIIOPTY B HAWOIMKY1 POKH, SIK Y CBITI 3arajiom, Tak i B YKpaiHi Ta €Bpori HaBeleHO B Ta0m.5.
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Tabnuys 5 — TIporHO3 3pOCTaHHS BUKOPUCTAHHS €KOJIOTIYHO YUCTHX BHUJIIB TPAHCIIOPTY
Table 5 — Forecast of growth in the use of environmentally friendly transport modes

Pik YacTka e1eKTpoMOoOiIiB y YacTka e1eKTpoMoOiIiB B YacTka eKoJI0TiYHOr0
CBIiTI Yxkpaini TpaHcnopTty B €Bpomni
2025 ~15-20% ~10-15% ~20-25%
2030 35-40% 25-50% 30% (enmexTpuuHi abo
BOJIHEBI BAaHTaKIBKH )
2035 ~50-55% 25% ~40-45%

Po3BuTOK iHOPACTPYKTYpH Ta JIOTICTHYHUX Xa0iB
CyuacHa TpaHCIIOpTHa iH(pacTpyKTypa Ta JOTiCTHYHI XaOH € KIIOYOBUMH €JIeMEHTaMHU €(PeKTUBHOI
JOTICTUYHOI cucTeMu. BoHM 3a0e3nedyroTh IBUIKY Ta eKOHOMIYHO BHUTIIHY JOCTAaBKY BaHTaXiB, CIIPHUSIIOTH
PO3BHUTKY MIXKHAPOIHOT TOPTIiBII Ta MiABUIIYIOTH KOHKYPEHTOCIIPOMOKHICTh KpaiH i KomnaHiid. Po3risinemo
OCHOBHI aCTleKTH PO3BUTKY 1H(PACTPYKTYPHU Ta POJIb JIOTICTUYHUX Xa0iB.
1. 3HaveHHs IHPPACTPYKTYPH IS TPAHCTIOPTHO-CKCIIEAUTOPCHKOT MisUTBHOCTI
SIxicHa TpaHCIIOPTHA iHPPACTPYKTypa CIPHUSIE:
e Onrumizarnii mapmpytiB: J[oOpe po3BHHEHa Mepexa [Opir, 3aMi3HHWIB Ta IOPTIB O3BOJISE
CKOpPOYYBAaTH 4ac JIOCTABKHU Ta 3HIKYBATH BUTPATH Ha IIEPEBE3CHHS.
e 3MEHIICHHIO JoricTHuHUX BHUTpaT: EdexTnBHA iHQpacTpyKTypa H03BONSE 3HMKYBAaTH BHUTPAaTH Ha
MaJIMBO, OOCIYTOBYBaHHS TPAHCIIOPTY Ta MUTHE 0()OpMIICHHS.
o [ligBumenHto Oe3neku nepeBeseHsb: CyyacHa iHppacTpyKTypa 3a0e3neuye 0e3neKy pyxy TPaHCIIOPTY
Ta MiHIMI3y€ PH3HUKH aBapiil.
Craructuka: 3a mannMu CBITOBOTO 0aHKY, KpaiHU 3 PO3BUHEHOIO TPAHCTIOPTHOIO iHGPACTPYKTYPOIO
MatoTb Ha 20-30% HWXKYI BUTpaTH Ha JIOTICTUKY MOPIBHSHO 3 KpaiHaMu, ne iHQpacTpykTypa cialOko
pO3BHHEHA. binbIl meTradpbHy CTAaTHCTHKY 3aJ€KHOCTI BHTpPAT Ha JIOTICTHKY Bi pIBHI PO3BUTKY
1HpPACTPYKTYypH HaBEACHO B Ta0II.6.

Tabauys 6 — 3ayeXXHICTH BUTPAT HA JIOTICTUKY BiXl PiBHS PO3BUTKY iHGPACTPYKTYPH
Table 6 — Dependence of logistics costs on infrastructure development level

PiBeHb po3BUTKY iHpacTpyKTYpH Butpartu Ha jgorictuky (% Bix o0csiry mpoaakiB)
Cnabko po3BHHEHA 15-45%
CepenHb0o po3BUHEHA 12-36%
Jlobpe po3BuHEeHA 10-31,5%

L1st Tabnuns 1eMoHCTpYeE, Mo KpaiHu 3 700pe PO3BHHEHOI0 TPAHCIOPTHOIO iHPPACTPYKTYPOIO MAIOTh
Ha 20-30% HIKY1 BUTPATH HA JIOTICTUKY MOPIBHAHO 3 KpaiHaMu 31 ¢1a0K0O PO3BHHEHOIO 1HPPACTPYKTYPOIO.
BaxnuBo 3a3HaunTH, 10 PAKTUYHI BUTPATH MOXYTh BapiloBaTHCS 3aJIE)KHO BiJl KOHKPETHOI ray3i Ta iHIIHX
(hakTopiB

2. Ponb norictndHuX XabiB y cydacHiil TpaHCIIOPTHIN CHCTEMI

JloricTnuHi XaOH € KIIOYOBHMH By3JIaMU B TII00ABHUX JIAHIIOTaX IOcTadyaHHs. BoHu 3a0e3meuyioTs:

e Koncomigaiito Ta po3nois Bantaxis: JlorictTuyHi Xabu 103BOJISIFOTH 00'€IHYBATH BaHTAXI 3 PI3HUX
JDKepen 1 pO3NOAIUIATH iX 32 Pi3SHUMHU HAPSMKaMH.
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MynsTUMOANBHI TIepeBe3eHHs: Xa0u T03BOJAIOTH KOMOIHYBaTH Pi3HI BHIU TPaHCIOPTYy (aBTO,
3aUTI3HUIT, MOPCHKHMA, aBIaIlifHIN) TSI TOCSTHEHHSI MAaKCUMaIbHOI €PeKTUBHOCTI.

ABromaru3anito nporecis: CydacHi xabu oOnagHani niepegpoBumu IT-cucremMamu, siki 103BOJISAIOTH
ABTOMATU3YBATH CKJIAJICHKI MPOLIECH, YIIPABIIHHS 3aMlacaMu Ta JJOKYMEHTOOOIT.

[Ipuknan ycmimaoro kevicy: Jlorictuunuii xab Porrepaamcrkoro mopty (Hinepnmanaw) € ogamM i3

HaiOinpmmx y cBiTi. Bin 00po6msie monax 470 MinbiioHIB TOHH BaHTaXiB Ha PIK 1 3a0e3neuye eeKTHBHY

IHTETpaIlif0 MOPCHKHX, 3AJII3HUYHUX Ta aBTOMOOLIEHUX ITePEBE3CHb.

3. [lepcrieKTUBH PO3BUTKY JIOTiCTUYHHUX Xa0iB

Y MailOyTHbOMY JIOTICTUYHI XaOu OyAyTh PO3BUBATHCS B TAKUX HANPSIMKaX:

Po3mmpeHHss MyJIbTHMOJAIBHUX TPAHCHOPTHUX KOpuaopiB: CTBOpEHHS IHTETPOBAHHUX CHCTEM
nepeBe3eHb, M0 MOEAHYIOTh Pi3HI BUAM TPAHCIIOPTY.

ByniBHuITBO "po3ymMHHX" CKJIaniB: ABTOMATH30BaHI IIEHTPH i3 3aCTOCYBaHHSM POOOTOTEXHIKU Ta
HITYYHOTO 1HTEJIEKTY.

Exonorizauis norictiyHux LeHTpiB: BnpoBamkeHHs "3e1eHnX" TEXHOIOT1H AT 3SMEHIICHHS BUKU/IIB
CO:2 Ta BUKOPHUCTAaHHS BiTHOBJIIOBAHOI €HEPTii.

JimkuTanizailis JJOricTHYHKUX mpoiieciB: [HTerpaiis OnokueiH-pimiens, loT-cuctem Ta big data ans
e(eKTUBHOTO YIPaBIIiHHS JIOTICTHYHUMH MTOTOKAMH.

Craructuka: 3a manumu Logistics 1Q, mo 2030 poky 70% mnorictuunux xabiB y CBITI OyayTh

aBTOMATH30BaHi.

4. laBectuiii B iHGPaCTPYyKTypy
IHBecTuii B TpaHCIOPTHY iHQPACTPYKTYPY € KIFOUYOBHM (HaKTOPOM PO3BUTKY JIOTICTHYHOI Taiys3i.

Hanpuknan:

€ppomneiicekuii Coro3: Y wmexax mporpamu TEN-T (Tpanc'eBporefickka TpaHCIIOPTHA MeEpeka)
IUIaHYEThCS 1HBeCTYBaTH NoHa ] SO0 MUIBSpAiB €BPO y PO3BUTOK iH(ppacTpykTypu A0 2030 poky.
Kuraii: VYV pamkax inimiatuBu [losc i Illnsax Kurait iHBecTye y pO3BHTOK TpPaHCIOPTHOI
iHnppacTpykrypu B A3ii, Adppuii Ta €Bporii.

[puxman yemimrHoro keiicy: Y 2021 poni komnanis DP World inBectyBana 1,5 minesapaa nomnapis y

pO3MKpeHHs JIoTicTHIHOTo Xaly B [ly6ai, mo go3Boimio iif 30impmuTH 00csTr 00poOku BaHTaxiB Ha 20%.
Binbm netanbHe HOPIBHAHHS 00CATIB 0OPOOKHM BaHTaXKIB 10 Ta MICHs iHBECTUIIH HaBeIeHO B Ta0m.7.

Tabauysa 7 — [opiBHAHHS 00CSTiB 00POOKH BaHTAXIB JI0 Ta MiC/s 1HBECTHUIIIH
Table 7 — Cargo throughput comparison: pre- vs. post-investment performance

IMapameTtp Jo inBecTuuiii (2020) Micas inBecTumiii (2021) 3mina
O06csr 00poOKK BaHTaXIB 10 mun TEU 12 M TEU +20%
Yac 06poOku 0THOTO 2 roguHA 1.6 ronuHM -20%
KOHTelHepa
[IpomyckHa 31aTHICT 50 MJIH TOHH/pIK 60 MJIH TOHH/pIK +20%
xaby
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5. Po3BuTOK iHpacTpyKTypH B YKpaiHi
VYkpaiHa Takok aKTHBHO PO3BUBAE CBOIO TPAHCIOPTHY iH(pacTpykTypy. Hanpuknan:
e  Mopceki moptu: [loptr Onecu, Yopaomopcrka Ta [liBAeHHNH € KIFOYOBUMH JIOTiICTHYHUMHU XabaMu
JUTSI EKCTIOPTY 3€pHA Ta IHITUX TOBAPIB.
o 3amizHnyHa iH}pacTpykTypa: MoaepHizauis 3ali3HALb NO3BOJSE 30UIBIIUTH OOCSTH MEpeBe3eHb 13
kpainamu €C.
e ABTOMOOINBHI goporu: Po3BUTOK Mepexi aBTOMaricTpaiieii, Takmx sk Xpematuk ta KuiB-Opeca,
CTpHSI€ MiABUIIEHHIO e(DeKTUBHOCTI MepeBE3eHb.
Craructuka: 3a ganuMmu MiHicTepeTrBa iHPpacTpykTypu Ykpainu, mo 2030 poky IIIaHyeTbes
iHBecTyBaTu moHay 10 MuIbApaiB 1oNapiB y PO3BUTOK TPAHCIIOPTHOI iHYPACTPYKTYpH.
[ligBumenHs kBamidikallii nepcoHamy Ta ynpaBliHHSI 3HAHHSIMH
VY cydacHHX yMOBaxX TpPaHCIIOPTHO-EKCIIEAUTOPCHKA IisUTBHICTh BUMAarae He JIMIIE BIPOBAIKEHHS
HOBITHIX TEXHOJIOTiH, a i MOCTIHHOIO BJOCKOHAJIEHHS HABUYOK IepcoHany. Bucokuii piBeHb kBamidikarii
TIPaIliBHUKIB JO3BOJITE KOMMaHIAM e(QEeKTHBHINIE afalTyBaTHCS IO CYYaCHHX BHUKJIHWKIB, ONTHMi3yBaTH
JIOTICTUYHI TpoLIecH Ta 3a0e3reuyBaTH BUCOKHI PiBeHb 0OCITYTOBYBaHHS KIIIEHTIB.
1. HeoOxinmHicTh Oe3repepBHOTO HaBYaHHS
TpaHCTIOPTHO-EKCIIEAUTOPCHKA Tally3b € IMHAMIYHOIO, a TOMY MEpCOHAIy HEOOXiTHO MOCTIHHO
OHOBITIOBATH CBOi 3HAHHA y TakMX cepax:
e Buxopucrannas cydacaux IT-pimens: Iltyunuii iHTenekt, OmoxdeitH, loT Ta aBTomaTH3aIlis
IPOIIECIB.
e JlorpumanHs MixkHapoaaux cranfapTiB: [SO 9001, FIATA Ta iHmIi craHgapTH sIKOCTI.
e VYrpaBiiHHS JIAHIFOTaMH TTOcTadaHHs: EdekTnBHA KOMYHIKAIIiS MK yciMa y9acHUKaMU JIOTICTHIHUX
MIPOLIECiB.
e Exomoriuni cranmaptu: BipoBamkeHHs "3eneHUX" TEXHONOTIH Ta 3MEHIIICHHS BYTIIEIIEBOTO CIi Y.
Craructuka: 3a ganumu LinkedIn, 94% mnpaniBHUKIB BBa)KaroTh, IO KOMIIaHii, SIKi iHBECTYIOTh Y
HaBYaHHA, € OLTBII MPUBAOIMBUMU JJIs1 POOOTH.
2. Metoau miaBUIIEHHS KBai(ikaii mepcoHary
Jlnis minBuIneHHs KBaidikauii nepcoHany KOMIaHii BAKOPHCTOBYIOTh Pi3HI METOIH:
e KopropatuBHi TpeHiHTH Ta HaBYaIbHI porpamu: Opranizailis BHyTPIIIHIX KypciB Ta MaiicTep-KIaciB
Bi excriepTiB ranysi. Hanpukian, kommaniss DHL npoBomuTh peryisipHi TpEHIHTH 3 BUKOPHCTAHHS
Al ta IoT y noricuui.
e YyacTh Yy MDKHApOIHUX KOHQEpeHiisx Ta ¢popymax: OOMiH TOCBIAOM 3 MPOBIAHAMH (GaXiBIIMU Y
cdepi noricruku. Hanpuknan, mopiuna koHdepenuis Logistics & Supply Chain Forum.
e Ceprudikarmiitai nporpamu: 300yTTS MIKHAPOTHO BH3HAHMX KBamidikamidd, Takux sk FIATA
Diploma in Freight Forwarding.
e CraxyBaHHs Ta CHiBOpals 3 YHiBEpcUTeTaMH: 3alydeHHS MOJIOMUX CHEUialicTiB Ta PO3BUTOK
MIPaKTUIHUX HAaBHUOK y MaOyTHIX (paxiBIiB.
[puknan yeminmaoro keiicy: Y 2022 poni kommanist Maersk 3ammyctuiia nporpaMy HaBYaHHS JJIst CBOIX
CHIBpPOOITHHKIB, IO JO3BOJWIO 1 MiJBUIIMTH MPOAYKTUBHICTH Ha 15%. bBinbimr aeradpbHO TOPIBHSHHS
IIPOAYKTUBHOCTI 10 Ta MicCJsl BIPOBAXKEHHS IPOrpaMy HaBUYAHHsI HaBeIEHO Yy Ta0uI. 8.
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Taénuysa 8 — [opiBHAHHS MPOTYKTUBHOCTI JIO Ta MICJIS BIPOBAHKCHHS IPOTPaMy HABYaHHS
Table 8 — Workforce productivity comparison: pre- vs. post-training program implementation

IToxa3nuk Jlo BIIpoBa/IzKeHHA ITicsis1 BIpoBa/IskKeHHA 3mina
NMpOrpaMy HaBYAHHS NMporpamMu HaBYAHHSI
[IpogykTuBHICTH Tparli 100% (6a30Buii piBEHB) 115% +15%
EdexTnBHICTE BUKOPUCTAHHS BasoBuii piBeHB [MigBumena IMoxpamenus
pecypcis
HIBUAKICTS NPUHHATTS PillIEHb CranpapTHa Ioxpamiena 3pocTaHHA
SlkicTh 00CITYyrOByBaHHS 3BHYaiiHa ITigBumena [okpatuenus
KJIIEHTIB

3. YnpaBiiHHS 3HAHHSAMU SIK CTPATETIYHUN pecypc

EdexTrBHE ynpaBmiHHS 3HAHHSIMHE JO3BOJISIE KOMIIAHISIM:

CucremaTtnzyBaTH HakonmuueHuid pgocBin: CTBopeHHS 0a3 3HaHb, METOAMYHHMX MaTepialliB Ta
BHYTPIIIHIX TIaTGOPM 1T OOMIHY TOCBIIOM.

BukopucroByBatu ananitHuHi naHi: [Iporno3yBaHHs TEHICHIIN Ta IPUHHATTS CTPATETIYHNAX PillICHb
Ha OCHOBI JaHUX.

[TimBuITyBaTH MOTHBAITIFO TIEpCOHATY: MOXKIIMBOCTI Kap'€pHOTO 3pOCTAHHS Ta YYacTh y HaBYAIBHHUX
nporpaMax.

Cratuctuka: 3a nanumu McKinsey, kommadii, siki e(peKTHBHO yIpaBIsAIOTh 3HAHHAMH, MatoTh Ha 20%

BUIILY MTPOAYKTHBHICTH MMOPIBHIHO 3 1HIIMMHU.

4. Ponb mudpoBUX TEXHOJOTIH y HABYaHHI Ta YIIPaBIiHHI 3HAHHIMHU
Hudposizarris mporieciB HaBYaHHS T03BOJISIE IEPCOHATY MTBUIIIE aTalTyBaTHCS 10 3MiH y Tamy3i. J{o

KIIIOYOBHX pi].LICHL HaJICKaTh:

[Inardpopmu onnaitn-naBuanna: Coursera, Udemy, BHyTpimHi LMS-cucremn. Hanpukman,
KoMITaHisi Amazon BUKopucToBye  miarpopmy Amazon  Academy ansi ~ HaBYaHHS — CBOIX
CHiBPOOITHHUKIB.

BipryansHa Ta momoBHeHa peanbHICTH (VR/AR): Tpenaxepw it HaBYaHHS BOJIiB, OIEpaToOpiB
CKJIaJChKOI TeXHikW Ta JjoricTiB. Hampuknaa, komnanis DHL BukopuctoBye VR-TpeHakepu mis
HaBYaHHA MPAIiBHUKIB CKIALTy.

Big Data ta Al y migroroBmi mnepcoHary: AHanmi3 eQEeKTHBHOCTI HAaBYAJbHHUX MpPOTpaM Ta
MepCcoHaTi30BaHi peKOMEH/AIIi 11 CIIBPOOITHUKIB.

[Ipuxknan ycmimaoro keiicy: Y 2021 pomi kommanis FedEx BmpoBammma VR-tpenaxepu st

HaBYaHHS BOJIIB, 110 JO3BOJIMJIO il 3HU3UTH KIJIBKICTh aBapiii Ha 25%.

5. [ligpumenHs kBamidikarii B Ykpaini

VYkpaiHChKi KOMIIaHii TAaKOX aKTUBHO 1HBECTYIOTh Y HaBUaHHs IiepcoHany. Hampuknan:
Vxp3anizauus: [IpoBoAUTH TpeHIHTH 3 BUKOPUCTAHHS CYYacHUX TEXHOJOTIH Yy 3ali3HUYHUX
[IepPEeBE3CHHSIX.

Hoga nomra: BiipoBaauia nporpaMy HaBuaHHS JJISL Kyp'epiB, IO JO3BOJWIIO il MiJBUIIUTH SKICTH
o0cCITyroByBaHHSI KIIi€HTIB.

Craructuka: 3a manamm MiHicTepcTBa ocBiTH YKpainu, m0 2025 poKy IUTaHY€THCS IiABUIIUTH

kBatidikaniro 50% mnpauiBHUKIB TPAHCTIOPTHOI TaTy3i.
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BucnoBku i nmpomo3umii. CyyacHa TpaHCIIOPTHO-EKCIEANTOPChKA HisUTBHICTE PO3BUBAETHCS B

yMoBax riobamizaritii, udpoBoi TpaHchopMallii, eKOJOTIYHINX BUMOT Ta T€OMOITHIHOIT HecTabimpHOCTI. Lli

(akTOpH CTBOPIOIOTH SIK HOBI MOXIIMBOCTI, TaK 1 Cepli03HI BUKJIUKH JUIsl Y9aCHHUKIB pUHKY. OCHOBHI BUCHOBKH

,HOCJ'IiI[)KeHHH MOXXHa C(l)OpMYHIOBaTI/I HAaCTYIIHUM YHMHOM!

1.

I'moGaimizariiss Ta KOHKYpEHIlS: 3pOCTaHHS MIKHAPOAHOI TOPTIBII Ta TOCHJICHHS KOHKYPEHIT
BHMMararoTh Bijl KOMIIaHi{ afanTauii 10 HOBUX YMOB. Benurki Mi>kHapoHi KOopriopanii MatoTs iepeBary
3aBJISKH MaciiTabaM MisITFHOCTI Ta TEXHOJOTIYHUM pecypcam, TOAI K JIOKaJIbHI KOMMaHii 3MyIIeHi
CHeliaNi3yBaTHCs Ha HIIEBUX TOCITyTrax.

Hudposa tpancdopmariis: BukopuctanHs mryyHOro iHTenekTy, Onokueiiny, loT Ta aBromaTu3amii
cTae OOOB'I3KOBUM JUISA TIABUIIEHHS €(EKTHBHOCTI JIOTICTUYHHX IporeciB. Kommanii, ski He
1HBECTYIOTh Y HU(POBI TEXHOIOTIi, pU3NKYIOTb BTPATUTH KOHKYPEHTH1 MTO3MIII].

Exomnoriuni Bumoru: [lepexin Ha €KOJOTIYHO YHCTI BUAN TPAHCTIOPTY, BUKOPHCTAHHS BiTHOBIIFOBAHO1
eHeprii Ta  ONTHMi3allisl  JIOTICTHYHHX  MPOIECIB  CTalOTh  KIIOYOBUMH  (hakTopamu
KOHKYPEHTOCITPOMOXKHOCTI.

[Tarmemis Ta reomoniTudHi pu3ukw: llepeboi y mocTradaHHi, 3aKpHTTS KOPIOHIB Ta 3pOCTaHHS
BapTOCTI INepeBe3eHb 3MYIIYIOTh KOMIIaHii pO3BMBATH THY4YKI Oi3Hec-mozeini Ta auBepcudikyBaTu
MapLIpyTH.

Po3BuTok iHMpacTpykTypu Ta JOTicTHYHUX XaOiB: [HBeCTHIIiT B TpaHCHOPTHY iHPPACTPYKTYpy Ta
aBTOMATH30BaHi JIOTICTUYHI LEHTPH € OCHOBOIO €()eKTHBHOI JIOTICTUYHOI CUCTEMH.

[TimBumenHs kBaidikarii mepconany: be3nepepBHe HABYaHHS Ta YIIPABIIiHHS 3HAHHAMH JJO3BOJISIIOTH
KOMITaHisIM aJanTyBaTUCS JJO HOBUX BUKJIMKIB Ta IMiABHITYBATH MPOILYyKTHBHICTb.

Pexomenpanii ans ydacHUKiB puHKY. [l 30epekeHHs KOHKYPEHTOCIIPOMOXHOCTI TPaHCIIOPTHO-

eKCIIeTUTOPCHKUM KOMIIaHisSIM HEOOX1THO:

1. 1715t eKkcneIMTOPChKUX KOMITaHii:

AKTHBHO BNpOBa/KyBaTH LU(ppoBi TexHomorii: BukopucroByBatn Al, Omoxueiin, loT Ta
ABTOMATHU3AIIII0 JJIs ONITUMI3aIlii JIOTICTUYHHX MPOIIECIB.

OnrtumizyBaTu MapIIpyTH IepeBe3cHb: BHKOpUCTOBYBAaTH MYJIbTHMOJANbHI IIEPEBE3CHHS Ta
aBTOMATU30BaHE IIaHyBaHHS AJIS1 3HUKCHHS BUTpaT.

BrpoBamxyBaTu MikHapoaHi cTaHzapTd sxocti: JotpumyBarucs crangaptiB ISO 9001, FIATA Tta
€KOJIOTIYHUX 1HII[1aTUB.

2. JInst ypsiAiB Ta pETyTIOI0YHX OPTaHiB:

PosBuBaru indpactpykrypy: [HBecTyBaTH Y OYIOIBHHLTBO TPaHCHOPTHUX KOPHIOPIB, JOTICTUYHUX
xa0iB Ta MOJEPHI3aIlif0 ITOPTIB.

3a0e3neuyBaTy CHPHUATIMBI yMOBU st mudposizanii: IligrpumyBatu posButok I[T-pimens y
TPaHCIIOPTHOMY CEKTOPI.

[inTpuMyBaTH €KOJIOTIUHI iHIIIATUBH: 320X0YyBaTH BUKOPHUCTAHHS €KOJIOTTYHO YUCTUX TEXHOJOTIH
Ta "3eneHuX" 1HBECTULIIN.

3. Jl)1st OCBITHIX YCTaHOB Ta IICHTPIB I ATOTOBKH KaJPiB:

BrpoBajxyBaTi nporpaMu HaBuaHHs 3 muppoBoi sorictuku: [oTyBatu (axiBLiB, SKi BOJOIIIOTH
HaBWYKaMH pobotu 3 Al, 6okueitnom 1a [oT.

[linTpuMyBaTH CIIBOpAIO 3 JIOTICTHIHUMH KOMIIAHIAMH: 3a0e3MedyBaTH CTyACHTaM MO>KIIUBOCTI
CTa)XyBaHHsI Ta MPAKTUYHOI MiATOTOBKH.
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e BuKopHCTOBYBaTH CydacHi METOIM HaBUYaHH:: BripoBamkyBatn VR-Tpenaxkepu, oHnaiH-mnargopmu

Ta IHTEPaKTUBHI KYPCH.

TpaHCTIOPTHO-EKCIIEAUTOPCHKA TATY3b MIPOIOBKYE IIBUAKO 3MiHIOBATHCS ITiJl BILTHBOM TIIO0ATBHUX
TeHAeHid. Jnsg Toro, mo0 3amumarucs KOHKYPEHTOCIIPOMOXKHMMH, KOMIIaHII TOBHHHI aKTHBHO
BIPOBA)KYBAaTH 1HHOBAIli{, amanmTyBaTHCS OO CKOJOTIYHMX CTAaHOApTIB Ta PO3IIHUPIOBATH MIKHAPOIHY
crniBnpauto. EQexTrBHE BUKOPUCTAHHS CYy4aCHUX TEXHOJIOTIN Ta CTpaTeriyHui MiAXiA 10 PO3BUTKY A03BOJISTD
ydacHUKaM PUHKY 3a0€3MeUuTH CTabiIbHE 3POCTaHHS Ta YCHIIIHO IHTETPYBATHCA y TIIO0ATBHY JOTICTUYHY
CHCTEMY.
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Abstract. The article examines key challenges and innovative trends in freight forwarding operations
under conditions of globalization, digitalization, and increasing environmental requirements. It defines the role
of technological innovations (A, blockchain, [oT) in enhancing logistics efficiency. The impact of
environmental standards on industry transformation is analyzed, particularly the transition to green
technologies and route optimization. Adaptation strategies for geopolitical risks and pandemic-related
restrictions are explored. Priority areas for infrastructure improvement and supply chain management are
identified.

Research Object - Contemporary trends and challenges in freight forwarding activities.

Research Purpose - Analysis of industry challenges and justification of development prospects.
Research Methods - System analysis, comparative assessment, SWOT analysis.

Keywords: forwarding and forwarding activities, logistics, digitalization, automation, sustainable
development, innovation, globalization, competition, environmental requirements, infrastructure, supply
chains, multimodal transportation, international transportation.
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Abstract.The article examines modern valve timing and lift adjustment systems used in spark-ignition
automotive engines, which enhance power output and reduce harmful exhaust emissions.

The object of the study: Control systems for the intake valve timing mechanism.

The aim of the study: analysis of the main methods of regulating valve timing and lift and their impact
on internal combustion engine performance.

Research method: Analytical.

The article explores the design and operating principles of variable valve timing (VVT) systems in
spark-ignition engines. It has been established that modern engine manufacturers employ a unified approach
to dynamic valve timing regulation, utilizing engine oil pressure to adjust the camshaft's angular position via
a valve timing adjustment mechanism. Additionally, it has been determined that camshaft torque can be
leveraged to enhance the efficiency of VVT systems.

Various types of variable valve lift (VVL) systems are analyzed. In general classification, VVL
systems are divided into discrete variable valve lift (DVVL) systems and continuously variable valve lift
(CVVL) systems. Discrete VVL systems operate by switching between different cam profiles and are widely
adopted across manufacturers, with diverse implementations. In contrast, CVVL systems enable continuous
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adjustment of intake valve lift, optimizing power and torque across all engine operating modes. CVVL systems
regulate airflow into the cylinders, ensuring a smooth power output transition at any engine speed or load. It
is also noted that CVVL systems can be either mechanically or hydraulically actuated.

The findings presented in this article can be used for further analysis and enhancement of existing
valve timing and lift systems.

Keywords: internal combustion engine, valve timing, intake valve lift.

Introduction.

Problem Statement.

The conventional valve timing mechanism in spark-ignition engines operates with fixed valve timing,
determined by the camshaft profile and its position relative to the crankshaft. However, a fixed valve timing
and intake valve lift do not allow for optimal engine performance across the entire range of speeds and loads.

When the engine operates at maximum power (full throttle), high gas exchange speed improves
cylinder filling by opening the intake valve before the top dead center and closing it after the bottom dead
center, resulting in a significant valve overlap angle (when both intake and exhaust valves are open
simultaneously). However, under low-load conditions (partial throttle opening), vacuum in the intake manifold
and excessive valve overlap can cause exhaust gas backflow into the intake manifold, reducing cylinder filling
efficiency [1].

In addition to valve timing, intake valve lift also influences fuel efficiency and engine power under
various operating conditions. At low loads, reducing the intake valve lift increases the throttle opening degree,
minimizing engine pumping losses. Conversely, under maximum load, increasing the intake valve lift
improves cylinder filling, thereby enhancing power output [2].

Analysis of Current Research.

Traditionally, to ensure balanced engine performance across various operating conditions, engineers
selected a compromise valve timing and intake valve lift height. However, this approach did not allow for
optimal performance. Modern automotive engines incorporate systems that enable adjustments to both the
valve timing and the intake valve lift [3].

The Aim of the Study.

Analysis of the primary methods of regulating valve timing and lift and their impact on internal
combustion engine performance.

Main Content.

The principle of dynamic valve timing adjustment is universal across all modern automotive engines
and is implemented via a variable valve timing (VVT) system. This system is an electro-hydraulic unit that
can regulate either the intake valve timing alone or both intake and exhaust valve timing independently using
two separate unit. Adjusting the opening moment of the intake valves and the closing moment of the exhaust
valves relative to the camshaft position helps optimize engine performance, reducing fuel consumption and
emissions of harmful substances in exhaust gases. This is achieved by modifying the valve overlap angle [4].

The position of each camshaft is monitored by the engine control module (ECM), which processes
data from the camshaft and crankshaft position sensors. This information is used to control solenoid valves
that regulate the supply of pressurized engine oil to different chambers of the VVT mechanism. When oil
pressure is absent, the intake valve timing unit remains in the maximum retard position, while the exhaust
valve timing unit is in the maximum advance position. These positions are locked by a locking mechanism,
which is released when oil pressure is applied. In this state, the minimum valve overlap angle is maintained,
ensuring stable engine startup.

During engine operation, when valve timing adjustments toward advance or retard are required, the
solenoid valve directs pressurized oil to the appropriate chamber of the VVT mechanism (Fig. 1). The advance
and retard adjustment chambers are located between two components of the VVT unit — one rigidly attached
to the camshaft and the other connected to the timing gear. Under hydraulic pressure, the camshaft rotates
relative to the timing gear, adjusting valve timing. Oil pressure can be supplied to the VVT mechanism at
varying rates, allowing for independent and precise valve timing control.
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Figure 1 — A — Exhaust variable valve timing unit, B — Intake variable valve timing unit:
1 — Body; 2 — Advance adjustment chamber; 3 — Retard adjustment chamber;
4 — Locking pin; 5 — Adjustment angle; 6 — Free play (0.25-0.75 degrees); 7 — Return spring
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Figure 2 — A — Camshaft torque (Nm), B — Camshaft rotation (degrees), C — Valve opening, D — Valve peak
lift, E — Valve closing: 1 — 1000 min—1; 2 — 4000 min—1; 3 — 7000 min—1; 4 — Inertia effects from rotating
mass; 5 — Force caused by valve spring; 6 — Bias torque from friction

Depending on the engine design, the variable valve timing unit has several pairs of advance/retard
chambers (typically three to five). This design allows for an even distribution of forces on the camshaft to
ensure precise adjustment of the valve timing advance or retard angle.
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In recent years, a widely adopted valve timing adjustment technology has emerged, utilizing the torque
generated on the camshaft for its rotation relative to the timing gear [5]. This torque arises due to the interaction
of the camshaft lobes with valve springs and the inertia of the moving components in the valve mechanism
(Fig. 2). Unlike systems that rely solely on pressure created by the oil pump, this approach primarily utilizes
internal movement of engine oil between the chambers of the unit to regulate the camshaft's relative position
(Fig. 3).

As a result of this approach, the operation of the variable valve timing system requires significantly
less engine oil—approximately 15% less [5]. The reduction in oil consumption decreases the engine oil pump's
workload, which in turn improves fuel efficiency and increases power output. Additionally, since this
technology is less sensitive to fluctuations in engine oil pressure, it enhances response speed at low engine
speeds and high temperatures, where oil pressure may be insufficient.

Beyond the variable valve timing mechanism, two types of variable valve lift systems are employed
to enhance engine performance under different speed and load conditions: the discrete valve lift system
(DVVL) and the continuously variable valve lift system (CVVL). The discrete valve lift system is based on
the concept of switching between different camshaft profiles. During low-load engine operation, a lower cam
profile is used, reducing fuel consumption by minimizing engine pumping losses, achieved by increasing the
throttle opening angle. In high-power modes, a high cam profile is engaged, improving cylinder filling and
thus increasing maximum power output (Fig. 4).

Figure 3 — Variable valve timing unit: 1 — Engine control unit; 2 — Solenoid valve;
3 — Locking mechanism; 4 — Engine oil supply; 5 — Spool valve; 6 — Retard chamber

Automakers adopt various approaches to controlling cam profile switching. Honda's i-VTEC
(intelligent Variable Valve Timing and Lift Electronic Control) system consists of a camshaft with a central
high-profile cam and external low-profile cams, along with corresponding roller rocker arms (Fig. 5). At low
loads, valve actuation occurs through the external roller arms linked to the low-profile cams. As load increases,
hydraulic oil pressure is used to engage a locking pin that connects the central roller arm to the external ones,
allowing the intake valves to be actuated by the high-profile cam. Investigation completed on a 2.4L Honda
engine have demonstrated torque and power increases of 3.67% and 9.33%, respectively, with the i-VTEC
system [6].
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Figure 4 — Two cam profiles of the Audi EA839 engine with DVVL system:
1 — Low profile; 2 — High profile

Figure 5 —Honda i-VTEC valve lift system: A — Low valve lift; B — Switching from low to high valve lift;
C — High valve lift; 1 — Low-profile cam; 2 — High-profile cam;
3 and 5 — Rocker arm for low-profile cam; 4 — Rocker arm for high-profile cam

Chevrolet's IVLC (Intake Valve Lift Control) system also switches between low and high cam profiles
using a roller rocker arm. Similar to Honda’s i-VTEC, this system engages or disengages two rocker arms via
a hydraulic actuator from the lubrication system. However, in this case, a single high-profile and a single low-
profile cam are used. Research conducted on a 2.5L Chevrolet EcoTec engine found that the IVLC system
reduced fuel consumption by 4% [3].

A similar design is employed in the CPS (Camshaft Profile Switching) system used in Jaguar Land Rover
AJ133 N/A engines. In this case, cam profile switching is performed via a hydraulic tappet (Fig. 6). In this system,
at crankshaft speeds between 2,800 and 4,825 rpm (depending on load), the intake valve lift height is 5.5 mm
(low profile), while in all other modes, the lift height increases to 10.53 mm (high profile) [5].
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Figure 6 — Camshaft profile switching system of Jaguar Land Rover AJ133 N/A engine:
A — Low valve lift operation; B — High valve lift operation.

Figure 7 — Audi AVS: 1 — Electric actuator of the sliding module; 2 — Intake camshaft; 3 — Intake valves;
4 — High-profile cam; 5 — Low-profile cam; 6 — Spiral channel.

The Audi Valvelift System (AVS), which also employs camshafts with two different profiles, adjusts
the valve lift height from 2 mm at low loads to 11 mm at high loads. The minimal valve lift height generates
turbulence in the fresh charge, enhancing mixture formation at low loads. Two cams with low and high profiles
for each of the two intake valves of a cylinder are mounted on a sliding module in such a way that the active
cam can be switched depending on the longitudinal position of the sliding module on the camshaft (Fig. 7).
Each sliding module has two spiral channels, into which a pin enters via an electric actuator to move the sliding
module with the cams in the longitudinal direction. Another spiral channel and corresponding pin are used for
switching the cam profiles in the opposite direction. The AVS system enables a fuel consumption reduction of
up to 7% [7].
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The Mercedes Camtronic system is similar to the Audi AVS system, except that it uses fewer sliding
modules and, consequently, fewer pins with electric actuators. In the Mercedes system, a single sliding module
serves multiple cylinders simultaneously.

Continuously variable valve lift (CVVL) systems allow optimal power and torque output across all
engine operating modes. CVVL is used exclusively for intake valves and enables continuous regulation of the
airflow into the cylinders, ensuring smooth power delivery at any engine speed or load. This system reduces
valve lift when low torque is required and gradually increases lift as torque demand rises. By optimizing air
intake, the CVVL system enhances engine dynamics and reduces fuel consumption.

The integration of CVVL with variable valve timing (VCT) is a key technology aimed at reducing fuel
consumption and CO; emissions. Conventional engines with throttle-controlled power regulation experience
energy losses due to air intake resistance. CVVL, in combination with VCT, directly regulates the required air
volume via the intake valves for each engine operating condition. This is achieved through a flexible intake
valve actuation process. The throttle is used to maintain proper intake manifold pressure under all operating
conditions. Additionally, early intake valve closure reduces the amount of air entering the cylinder, decreasing
the work required for compression. This results in lower temperatures, allowing the engine to generate more
energy. The indicator diagram in Fig. 8 demonstrates reduced energy losses during cylinder filling when using
CVVL combined with VCT.
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Figure 8 — A — Indicator diagram of an engine with a standard gas distribution mechanism,
B — Indicator diagram of an engine with a CVVL system: 1 — Opening the intake valve; 2. — Closing the
exhaust valve; 3 — Closing the intake valve; 4. — Opening the exhaust valve; 5 — Ignition; C — VCT control;
D — CVVL control; E — Piston stroke; P — Pressure.

CVVL systems support multiple operating modes depending on the specific system design. For
example, the CVVL system in Jaguar Land Rover Ingenium engines features the following modes:

- Full lift mode - The valves are fully opened and closed as during conventional control by the
camshaft. The full lift mode is used at high engine speeds to obtain maximum engine power.

- Late intake valve opening (LIVO) mode - The opening of the intake valves are delayed when starting
the engine and during idling. The valves open for a shorter period and at a lower lift providing precise control
of the exact amount of air entering the cylinder. As a result fuel economy is improved during idling periods.
During a cold start, only a small amount of cold air enters the cylinder, meaning the engine starts more easily.
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- Early intake valve closing mode (EIVC) - Activated during low to medium engine speeds. The intake
valves are closed hydraulically before the camshaft profile would normally allow. The mode reduces pumping
losses, increases the engine output and prevents an undesirable backflow of the fuel mixture into the intake
ports.

- Composite mode - is used at very low engine speeds and loads. It is a combination of LIVO and
EIVC modes. Composite mode is used as it provides a stable combustion.

Continuously variable valve lift systems are classified into mechanical and electrohydraulic types.
Mechanical systems include BMW Valvetronic and Toyota Valvematic. BMW Valvetronic was the first
mechanical system for continuously variable valve timing, introduced in 2001 [3]. The primary goal of
Valvetronic was to reduce fuel consumption by managing engine power through valve lift adjustments, thereby
minimizing throttle losses and pumping losses. The latest generation of Valvetronic achieves a fuel
consumption reduction of 10%.

In the Valvetronic system, a rocker arm is positioned between the camshaft and the roller finger
follower. The position of the rocker arm is adjusted by an eccentric shaft driven by an electric motor via a
worm gear (Fig. 9). Rotating the eccentric shaft changes the contact point of the rocker arm with the roller
finger follower, thereby altering the valve lift height [3].
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Figure 9 — BMW Valvetronic system:

1 — Exhaust variable valve timing unit; 2 — Exhaust camshaft; 3 — Roller cam follower; 4 — Hydraulic valve
clearance compensator; 5 — Valve spring; 6 — Exhaust valve; 7 — Roller cam follower; 8 — Hydraulic valve
clearance compensator; 9 — Intake valve; — Valve spring; 11 — Valvetronic servomotor; 12 — Eccentric shaft;
13 — Spring; 14 — Intermediate lever; 15 — Intake camshaft; 16 — Intake valve timing unit.

In the Toyota Valvematic system, an intermediate shaft containing a roller and eccentric elements is
positioned between the camshaft and the roller finger follower, which acts on the valve (Figure 10). The
angular position of the shaft is adjusted via an electric motor. Increasing this angle increases the valve lift.
Investigation compleated on a 1.8-liter engine indicate that the Valvematic system improves fuel efficiency by
5% and increases power output by 6% [8].
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Figure 10 — Toyota Valvematic System: A — Low valve lift; B — High valve lift; 1 — Intermediate shaft;
2 — Intake camshaft; 3 — Intermediate roller; 4 — Eccentric; 5 — Roller rocker arm

Electrohydraulic systems include the CVVL system used in Jaguar Land Rover's Ingenium engines
(Figure 11). In this system, there is no direct mechanical connection between the intake valves and the
camshaft. Instead, the camshaft operates four small oil pumps that pressurize four hydraulic accumulators,
which act as hydraulic buffers between the camshaft and the intake valves. If full valve lift is not required, oil
is discharged from each accumulator via an electronically controlled solenoid valve, reducing the lift height
provided by the camshaft. As the camshaft rotates, the action of the cam transforms into the movement of the
pump piston, generating hydraulic pressure within the device. The high-pressure chamber serves as a hydraulic
link between the pump, brake device, and solenoid valve. Hydraulic pressure can reach up to 150 bar. When
the solenoid valve is closed, the hydraulic pressure of the engine oil opens the intake valve through the brake
device. When the solenoid valve is open, part of the oil returns from the high-pressure chamber to the
intermediate pump chamber, reducing valve lift. The brake device acts as a hydraulic valve lash adjuster and
regulates valve closing speed in early intake valve closure mode. According to the manufacturer, CVVL
improves fuel efficiency by 5% compared to the previous generation of engines.
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Figure 11 — Jaguar Land Rover CVVL system hydraulic circuit schematic: 1 — Solenoid valve;
2 — Engine oil supply; 3 — Check valve; 4 — Intermediate chamber; 5 — Pressure accumulator;
6 — Oil return line; 7 — Engine oil temperature sensor; 8 — Brake unit; 9; — Intake valve; 10 — Engine oil
supply; 11 — Roller finger cam follower; 12 — Camshaft; 13 — Hydraulic tappet; 14 — Pump
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A similar electrohydraulic continuously variable valve lift system, Multiair, is used in Fiat/Chrysler
engines. The key difference is that it employs a single camshaft, which simultaneously operates the exhaust
valves and drives hydraulic pumps for CVVL operation. According to the manufacturer, the Multiair system
reduces fuel consumption by up to 10% and increases torque output by 15% at low engine speeds [3].

Conclusions.

The application of variable valve timing and variable valve lift systems enhances the power output of
spark-ignition gasoline engines while reducing fuel consumption and, consequently, lowering exhaust
emissions. Various system designs exist today, with the most efficient approach combining variable valve
timing with continuously variable valve lift systems. This combination provides the most flexible control over
the valvetrain, resulting in superior fuel economy across all engine operating conditions.
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Anomauyia. B cTaTTi pO3MISIHYTO Cy4YacHi CHCTEMH 3MiHH (a3 ra3opo3NOiTy Ta BHCOTH HigHOMY
KJIallaHiB, 110 BUKOPHUCTOBYIOTHCS B aBTOMOOUTRHUX ABUTYHAX 3 ICKPOBHM 3aIllaIIOBAaHHSIM Ta JTO3BOJISIOTH
MIJBUIIUATH MOTYXKHICTh Ta 3HU3UTU BUKUIM HIKIIJIMBUX PEUOBUH 3 BIANPAIlbOBAHUMU ra3aMHu.

O6’ext gocnimkenas — CHCTEeMHU KepyBaHHS ra30pO3MOIiTbHUM MEXaHi3MOM BIIYCKHUX KJIallaHiB.

Merta poboTn — BukoHaTH aHaji3 OCHOBHUX METOIB pEryitoBaHHS (a3 Ta30pO3IMOAUTy Ta BUCOTH
iAoMY KJIallaHiB Ta iX BIUIMB Ha MOKA3HUKH POOOTH ABUI'YHA BHYTPIIIHBOTO 3rOPSHHSL.

MeTton DOCHIIKEHHS — aHATITHYHUHN.
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PosrnsnyTo Oy10BY Ta MPUHIUITY pOOOTH CHCTEM 3MiHU (Da3 Ta30po3oAily aBTOMOOLTBHHUX ABUTYHIB
3 iICKpOBHMM 3alaliOBaHHSIM, BCTAHOBJIEHO L0 BHPOOHMKM CyYaCHUX [BUTYHIB BHKOPHCTOBYIOTH €IJMHUHN
HiIX1A 10 TUHAMIYHOTO PETYJIIOBaHHS (a3 ra3opo3nojilny, SKHH MOJsArae y BUKOPUCTAHHI THCKY MOTOPHOI
ONIMBH Ul 3MiHM KYTOBOTO TIOJIOKEHHS PO3MOJINBYOTr0 Baly 3a JONOMOIOI0 MeXaHi3My 3MiHM (a3
ra3zopo3nojiry. BcraHoBiieHO 10 171 MiABUIIEHHS €PEKTUBHOCTI pOOOTH CUCTEMH 3MiHU (a3 ra30po3MoIiTy
MOJJINBO BUKOPUCTOBYBAaTH KPYTHUI MOMEHT, 1110 BUHUKA€E Ha PO3NOAUIEYOMY BaIi.

Po3risiHyTO pi3HI THIKM CHCTEM 3MiHM BHCOTH MiIHOMY BITyCKHHMX KIAIlaHiB Ta BH3HAYEHO MO B
3araipHii knacuikanii BUAUISIOTH IUCKPETHI CHCTEMYy 3MiHM BHCOTH mimiiomy kiamaniB (DVVL) Ta
0e3CTymiHYaCTy CHUCTEMY 3MiHHM BHCOTH mimiomy kiamaHiB (CVVL). JluckpeTHa CHUCTEMHU 3MiHH BHCOTH
migiioMy KiiamaHiB 0a3yeThecsl Ha KOHIICTIIIT IepEMHUKaHHS MK PI3HUMHU poQiisiMu KynaukiB. Bonn Habynn
LIMPOKOTO PO3MOBCIOKEHHS Ta Ma€ Pi3Hi BapiaHTH BUKOHAHHS B 3aJIEXKHOCTI Bi BUpoOHMKa. besctyminuacTi
CHUCTEMHM MiAHOMY KJIANaHiB AAlOTh 3MOTY HaiOiIbIl e(EeKTUBHO AOCATaTH MaKCHUMAaJIBHUX 3HA4YCHb
TTOTY>KHOCTI Ta KPYTHOTO MOMEHTY B Oyab-sikoMy pobodoMy pexknMi nuryHa. Cuctemu CVVL no3BoisiioTs
0e3mepepBHO pEryJIoBaTH MOTIK MOBITPS, IO MOJAETHCA B LWIIHAPH, B PE3yJbTaTi 4Oro 3a0e3nedyeThes
IUTaBHA 3MiHa MOTYXHOCTI 3a OyIb-sKOi yacToTu oOepTaHHs a00 HAaBaHTAXEHHsS ABHIYHa. BusHaueHo 1mo
cuctemu CVVL MOXyTh MaTH SIK MEXaHIIHUHN TaK 1 TiIpaBIiqHANA TPUBII.

Pe3ynpTaTd BUCBITIICHI B CTAaTTI MOXYThb OYTH BHKOPHUCTaHI Ui MOJNAIBIIOTO aHamizy Ta
BJOCKOHAJICHHS ICHYIOUMX CHCTEM 3MiHU (a3 ra3opo3noily Ta BUCOTH MigHOMY KJanaHiB.

Kniouosi cnosa: nBUTYH BHYTPIIITHROTO 3TOPSHHS, (ha3w Ta30pO3MOALTy, BHCOTA ITiIHOMY BITYCKHHX
KJIaIaHiB.
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Abstract. The article examines the causes and consequences of labor migration in Ukraine, and also
considers ways to overcome the outflow of workers to restore the country's economic potential. The object of
the study is labor migration in Ukraine and its impact on key sectors of the economy, including construction,
manufacturing, agriculture, and logistics.

The purpose of the research is to study the ways of reducing the shortage of personnel and reintegrating
workers to ensure the economic development of Ukraine in the conditions of martial law.

The research method is analytical.

Labor migration is one of the key challenges brought about by the war, which has caused labor attrition
and shortages in a number of critical sectors of the economy. The difficult situation on the labor market
requires active measures, such as professional retraining and attracting foreign investment, in order to create
new jobs and maintain the workforce.

The conducted research shows that in order to stabilize the labor market, it is necessary to develop
support programs for employees, in particular internally displaced persons and labor migrants, which can
significantly contribute to the economic recovery of the country.

Key words: labor migration, economy, shortage of personnel, vocational training, investment,
labor market, internally displaced persons

Problem Statement. The full-scale invasion of Ukraine by Russia in 2022 has resulted in notable
changes in the labor market at the present level of national economic development, especially resulting in an
outflow of the workforce and a shortage of employees in important economic sectors. Millions of Ukrainians
have been compelled by martial law to flee or seek safety elsewhere, so influencing labor availability and
economic growth inside their own nation. The Ministry of Economy of Ukraine claims that there will be a
shortage of almost 4.5 million workers by 2024, endangering further economic growth and post-war
rehabilitation. This paper investigates the main reasons of labor migration, its effects, and possible solutions
to slow down workforce outflow from Ukraine.

Analysis of Recent Research and Publications. The writings of domestic scholars including
Kravchenko V., Pishchulina O., Yurchyshyn V., Mytsenko .M., Stezhko N.V., and others have examined
many facets of labor migration theory and practice. These analysts of labor migration problems in Ukraine
concentrate on their causes and effects.

Research Objective. This article aims to explore how labor migration has been affected by martial law
in Ukraine and to look for possible ways to reduce the outflow of the workforce.

Presentation of the Main Material.

The term "migration” comes from the Latin migratio, migro, meaning “to relocate,” and generally refers
to movement or resettlement. Population migration involves the movement of people, typically associated
with a change of residence. The concept of international migration was introduced in 1922 during the
International Labour Conference held by the International Labour Organization (ILO). According to the ILO,
a migrant is someone who moves from one country to another and requires international migration services
provided by global institutions. Unlike internal migration, international migration involves crossing national
borders, which means it is subject to state control — both at the point of departure and, more critically, upon
arrival. It also usually entails the migrant’s continued stay in the destination country, often for the purposes of
employment, education, or internship programs. Migration processes are shaped by a wide range of factors,
including socio-economic, political, legal, psychological, environmental, and cultural influences. However,
one of the most significant reasons individuals decide to emigrate is the difference in actual income levels for
identical work in different countries [1]. Labor migration has specific features. First, individuals have the legal
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right to decide how and where to apply their labor. Second, there must be demand for additional labor in the
recipient country. And third, the sum of all motivating migration factors must outweigh the desire to stay in
one's home country. From a worker’s point of view, labor migration represents a chance to secure a decent job
and improve one’s standard of living by offering their labor on a more favorable labor market abroad. For
employers, it offers a temporary opportunity to access qualified labor at lower costs compared to hiring within
the domestic workforce. Today, international labor migration spans all continents and has become a truly
global phenomenon. According to expert estimates, more than 3% of the world’s population now lives outside
their country of origin [6]. According to calculations by the World Bank, migration generates greater benefits
for the global economy than international trade. A theoretical model of global economic equilibrium suggests
that an 8% increase in the number of migrants by 2025 compared to the year 2000 would result in a 0.6%
growth in global income — including 0.4% growth for developed countries and 1.8% for developing countries.
In other words, migration not only drives global development but also contributes to a more equitable
distribution of global wealth.

Among the economic factors contributing to the rise in labor migration from Ukraine, one of the most
significant is the uneven implementation of economic reforms, which has led to a noticeable decline in living
standards for a large segment of the population. The collapse of inter-enterprise ties and the shrinking of
production at major industrial enterprises triggered mass layoffs, further deteriorating the socio-economic
well-being of workers and fueling outbound migration. Since 1993, the outflow of labor migrants from Ukraine
has been growing steadily. In light of this, the development of more modern and effective approaches to
migration regulation has become increasingly necessary. Several major developments have driven this need:
the military conflict in eastern Ukraine and the resulting large-scale internal displacement; the Association
Agreement with the European Union entering into force; a westward shift in Ukrainian migration flows; and
increasing migration pressure on Europe. While freedom of movement is a core human right that has created
new opportunities for Ukrainian citizens, it has also introduced new challenges. In recent years, these
challenges have become more acute amid foreign aggression, economic instability, and socio-political
uncertainty. Of particular concern is the noticeable rise in emigration, especially labor-related, alongside an
increasing share of young professionals among those leaving the country, as well as the growing tendency for
temporary labor migration to gradually evolve into permanent emigration. Due to the ongoing war and the
fragile state of the economy, Ukraine is currently not an attractive destination for foreign immigrants.
Additionally, there is a growing risk that Ukraine may become a transit route for migrants, including those
traveling partially illegally toward Western Europe. Ultimately, low income levels and widespread poverty
remain among the strongest push factors encouraging Ukrainians to seek work abroad — with EU member
states consistently ranking as the most desirable destinations.

Europe continues to hold the top spot as the most sought-after destination for migrants, with around 82
million people living there. Following Europe are the United States, home to 59 million migrants, and Western
Asia, with 49 million. Remarkably, nearly half of the world’s migrant population resides in just ten countries:
the United States (59 million), Germany and Saudi Arabia (13 million each), Russia (12 million), the United
Kingdom (10 million), the United Arab Emirates (9 million), and France, Canada, and Australia (8 million
each), while Italy hosts 6 million. In total, these ten countries account for a third of all international migrants.
Among the countries of origin, India leads with 18 million migrants abroad, followed by Mexico, with 12
million — the second-largest diaspora, then China with 11 million, and Syria with 8 million [7].

One of the main factors behind the outflow of labor from Ukraine is the war, which has triggered mass
displacement. According to the International Labour Organization, by early 2024, Ukraine was experiencing
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a labor shortage of 8.2 million people. Most of these individuals left either due to the dangers of war or because
of the lack of job opportunities under martial law. Since the beginning of the war, around 2.5 million
Ukrainians have gone abroad, leading to serious workforce losses in key sectors such as construction,
manufacturing, agriculture, and logistics [2,5]. Figure 1 illustrates the trends in job vacancies from January to

September 2023.
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Figure I — Dynamics of vacancies from January to September 2023 compared to previous years /2]

The shortage of labor is most acute in regions directly affected by the war. In Donetsk oblast, for
instance, the number of available job vacancies currently amounts to only 21% of pre-war levels. In Kherson
oblast, the situation is even more critical, with just 13% of previous job postings still active. Many businesses
have ceased operations altogether due to severe infrastructure damage, further compounding the issue of
unemployment. Conversely, in the western regions of Ukraine—where a large number of internally displaced
persons (IDPs) have relocated—the labor market has become oversaturated in certain professions, leading to
new economic imbalances [4].

Employment challenges are especially pronounced for men of conscription age, many of whom have
been mobilized or are unable to leave the country due to legal restrictions related to the ongoing mobilization.
Meanwhile, women, children, and elderly individuals who have sought safety abroad often encounter
difficulties adapting to foreign labor markets and may not plan to return to Ukraine after martial law is lifted.
This reality further intensifies the labor shortage, particularly in vital sectors such as construction, transport,
agriculture, and energy [6]. Figure 2 provides an overview of how regional labor markets in Ukraine are
recovering, as reflected in job vacancy data.
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Figure 2 — Restoration of regional labor markets of Ukraine by the number of vacancies [8]
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State policy in the field of external labor migration should be implemented in the following directions:
- effective state regulation of external labor migration;
- ensuring social and legal protection of labor migrants and their families;
- cooperation with foreign state authorities, international organizations, and public associations interested
in solving issues related to external labor migration;
- measures to prevent illegal external labor migration;
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- creating conditions for the return of labor migrants and their families to Ukraine and their reintegration
into society;

- enhancing the institutional capacity of Ukrainian diplomatic missions abroad to provide legal,
informational, and other assistance to labor migrants and their families in the host country;

- conducting research and informational campaigns in the field of external labor migration;

- improving the system of collecting and processing statistical information about labor migrants and their
families, as well as monitoring the state of external labor migration;

- promoting the satisfaction of the national, cultural, educational, and language needs of labor migrants
and their families;

- signing international agreements on the protection of the rights of labor migrants and their families in
the host country.[1]

In the face of ongoing challenges, the Ukrainian government has been stepping up its efforts to
reintegrate internally displaced persons (IDPs) and encourage citizens living abroad to return home. One of
the government’s top priorities is helping people adapt to new labor market conditions by offering professional
retraining and upskilling programs. These initiatives are particularly focused on helping IDPs find employment
in industries that currently lack sufficient labor resources—such as construction, where the shortage is
estimated at over 100,000 workers [2,5].

A key part of the government’s strategy also involves attracting foreign investment to boost job creation.
Many international organizations are supporting this approach by financing infrastructure projects in areas
affected by the war. These efforts not only support economic recovery but also create valuable employment
opportunities for local communities. At the same time, there is growing attention on engaging young
professionals and recent graduates, who are seen as playing a crucial role in rebuilding Ukraine’s economy in
the years to come [6].

Expanding international cooperation has also opened new doors for Ukrainians to participate in
internships and training programs abroad. These experiences allow participants to gain new perspectives and
professional skills that they can later apply at home. In the longer term, such exchanges help build stronger
connections between Ukraine and global labor markets, encouraging innovation and more sustainable growth
[4].

Conclusions

One of Ukraine's main problems during the martial law era is labor migration. Significant financial
losses result from the personnel exodus, which also delays the nation's recovery. Comprehensive solutions are
required to address this issue, such as professional retraining, luring foreign investment, establishing new jobs,
and reintegrating internally displaced people. Supporting young people and recent graduates is also crucial
because they have the potential to be the main drivers of the post-war economy's recovery. Professional
internships overseas, experience sharing, and international collaboration are all useful strategies for raising
workforce standards and lowering the exodus of skilled workers. After martial law ends, Ukraine has the
potential to rebuild its economy and labor pool, despite the many obstacles.
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AHoTamif. Y cTaTTi IOCIIIPKEHO MPUYHMHU Ta HACIHIIKKA Mirpaiii podouoi cuiau B YKpaiHi, a TaKOX
PO3MIISTHYTO MUISXH ITOAO0JAHHS BiITOKY MPAIliBHUKIB I BITHOBJICHHS EKOHOMIYHOTO TTOTCHITIATY KpaiHu.

OO6’exT mocmimKeHHsl — Mirpauis po6o4oi cuiy B YKpaiHi Ta i BIUIMB Ha KIIIOYOBI raly3i eKOHOMIKH,
30KpeMa OyIiBHUIITBO, BUPOOHHIITBO, CUTLChKE TOCTIOAAPCTBO Ta JIOTICTHKY.

MeTa IOCIIPKEHHS — BUBUCHHS IUIAXIB 3MEHIIICHHS Ae(IlUTY KaapiB 1 peiHTerpallii mpaiBHUKIB IS
3a0e3MeUeHHs] EKOHOMIYHOTO PO3BUTKY YKpaiHU B yMOBaX BIHCHKOBOTO CTaHY.

MeTon TOCHTIPKEHHS — aHAIII THYHAN.

Mirpauis poO040i CHIIH € OZHUM 13 KIIIOYOBUX BUKJIMKIB, 3yMOBJICHHUX BiHOIO, 110 CHPUYMHUIIA BiITIK
KaapiB 1 KaApoBUH AediuuT y HU3LI KPUTHYHHUX Taiy3eld ekoHomiku. CkjagHa CHTyallis HAa PHHKY Mpari
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BHUMarae akTHBHHUX 3aX0/1iB, TAKUX sIK podeciiiHa mepeniaroToBKa Ta 3aTy4eHHs iHO3eMHHX 1HBECTULIH, 11100
CTBOPIOBATH HOB1 po0OYi MiCIIsl Ta MATPUMYBATH KaJApPOBUI pe3epB.

[IpoBeneHe moCHmiKEHHS MOKa3ye, Mo sl cTabimi3allii puHKy mpaili HeoOXiqHO PO3BUBATH MPOTPAMHU
MiATPUMKH TIPALiBHUKIB, 30KpeMa BHYTPILIHBO MEPEMILICHUX OCi0 Ta TPydOBHX MITpaHTIB, SIKIi MOXYTh
CYTTEBO CIIPUSATH €KOHOMIYHOMY BiTHOBJICHHIO KpaiHH.

KurouoBi cioBa: mirpaiiis po0o4oi cuiv, eKOHOMIKA, nediluT Kaapis, npodeciiina mepemiaroToBka,
IHBECTHIIi1, PUHOK TIpali, BHYTPIIIHBO NepeMillieHi ocoou.
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Anortamis. CtaTTs NpUCBSYCHA MOCITIDKEHHIO IepeBar Aep>KaBHO-IPHBATHOTO IapTHEPCTBA IS
peaizaiii IpoeKTiB PO3BHTKY TPAHCIOPTHOI iHPPACTPYKTYpH B KOHTEKCTi 3a0€3MEUEeHHs HaIllOHATBHHX
iHTepeciB KpaiHu. AKTYaJIbHICTD TOCTIIKEHHS MiAKPECTIOEThCA THM, IO IePKaBHO-IIPUBATHE TAPTHEPCTBO €
IHCTPYMEHTOM, 32 JIOTIOMOTOIO SIKOTO MOKHA peaji3yBaTH He TiJIbKU CYCIIJILHO 3HAYYIIi, a i CTpaTerivHo
BOXJIMBI U HAIllOHAIBHOI O€3MeKH TPOEKTH, 30KpeMa TIOB’s3aHiI 3 PO3BHUTKOM TPAHCIOPTHOI
THPPACTPYKTYpH.

Merta noCiIKEHHS MOJISITae Y BUBYCHH] €BPONEHCHKOTO JOCBiTy CTAHOBJIECHHS 1 PO3BUTKY JCp>KaBHO-
TIPUBATHOTO IMAPTHEPCTBA B KOHTEKCTI 3a0e3MeueHHs HAIlIOHAIBHAX 1HTepeciB. YBara MpuAUBIIACh TOCBITY
peadizanii TpaHCIOPTHHUX 1HPPACTPYKTYPHUX MIPOEKTIB HA 3acafax Jep>KaBHO-IIPUBATHOTO MAPTHEPCTBA.

3MiHa MOMITUYHOTO Ta €EKOHOMIYHOTO CepeIOBHIIA BUMAraloTh Bil YKpaiHU MIBUIKOTO pearyBaHHs Ha
HOBI BHUKIIMKH, 30KpeMa He0oOX1THOCTI aKTHBi3allii iHBECTUIII Y POSBUTOK TPAHCTIOPTHOI iHQPACTPYKTYpH B
YMOBaxX 3HaYHUX OOMEXEHb OIO/DKETIB KpaiHW Ta MICIIEBHUX TEPUTOPIaTbHUX TpoMal. JlieBUM IHCTPYMEHTOM
peadizanii BKpaii Ba)KJIMBUX TPAHCTIOPTHHUX iHPPACTPYKTYPHHUX IPOEKTIB € Aep>KaBHO-NIPUBATHE TAPTHEPCTBO.

ABTOpM [OBENIM, IO 3aCTOCYBaHHS pIi3HOMaHITHHX (opM JepiKaBHO-NPUBATHOTO IApTHEPCTBA
PO3KpUBA€E MOKIMBOCTI JUTSI 3a0€3MeUeHHS peatizallii psary HalBaKIUBINX (GYHKITIH TepKaBU: eKOHOMIYHOT,
NOJITUYHOI, OOOPOHHOI, IPAaBOOXOPOHHOI, TYMaHITapHOi, OXOPOHM 3/IOPOB’S HACEJIEHHS TOWIO.
BukopucranHs Aep:kaBHO-IPUBATHOTO MAPTHEPCTBA UIA peallizalii TpaHCIOPTHHX iHQPACTPYKTYpPHHX
MPOEKTIB O3BOJISIE TOKPAIIUTH TEPHUTOpialbHE TPAHCIIOPTHE CIHONYYCHHS, MIiJABUIIUTH TPAHCIIOPTHY
JOCTYIHICTh JJISl HACEJEHHSI, MiABUIIUTH AUJIOBY aKTHBHICTH Ta PiBEHb 3aHATOCTI B PETiOHI, TPUCKOPHTH
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HWOT0 COIaIbHO-EKOHOMIYHMI PO3BHTOK. ABTOpaMHU pO3TJISHYTO MOXKIIMBI MOJIENIi HapTHEPCTBA Ta
IHCTPYMEHTH Y3TOJ/PKEHHS 1HTEPECiB YYACHUKIB JIePKAaBHO-TIPUBATHOTO MAPTHEPCTBA.

Kirodori cioBa: nepxaBHO-IIPUBATHE IMAPTHEPCTBO, TPAHCIOPTHA IHQPACTPYKTYpa, IHTEPECH,
YYaCHUKH JIePKaBHO-TIPUBATHOTO MAPTHEPCTBA, IMPOEKT, €(PEeKTHBHICTh, PU3HK, IHBECTHIIMHHUN KiIiMar,
MPUHIUITN TAPTHEPCTRA.

Beryn. IlocranoBka mpobnemu. JlocBil pO3BUHEHMX KpaiH CBITY MiATBEpIXKYE, IO OJHUM i3
BU3HAYaJIbHUX YMHHUKIB aKTHBi3alii TOCIOAAapPCHKOTO PO3BUTKY € MapTHEPCTBO NEpPKaBU Ta MPHUBATHOTO
KamiTaly B pi3HEUX cdepax 1 Tamy3sX HaIliOHAIBHOI €KOHOMIKHM. Bka3aHe NapTHEPCTBO CIPOMOKHE
aKTHBI3yBaTH I1HHOBALIWHWIA Tpolec, MiABHIINTH iHBECTUIIHY NpPUBAOIHMBICTh EKOHOMIKH, CHpPHUSTH il
KOHKYPEHTOCIIPOMOXKHOCTI y T00anbHOMY BHUMIpi, 3a0e3NeunTH HafiiiHe HiAIPYHTSA Uil JOBIOCTPOKOBE
€KOHOMIYHOT'O 3pOCTaHHS Ta CHPUSTH PO3B’A3aHHIO HU3KH CUCTEMHUX MaKPOEKOHOMIUHMX IIpobieM. CBiToBa
MpakTUKa TOBOJIWTH, IO HepkaBHO-TIpuBaTHe maptHepcTBo (JIII1) Bonomie 3HAYHMM TOTEHITIAIOM
pPO3B’si3aHHS  HaWaKTyaJbHIIMX HpPOONEM COLIaNbHO-€KOHOMIYHOTO TOCTymy. Jlep:kaBHO-pUBAaTHE
MapTHEPCTBO TPYHTYEThCS Ha pi3HOMaHITTI (opm, BHUIIB i cdep HOro 3acTOCyBaHHS W NPU LBOMY €
IHCTPYMEHTOM PO3B’s3aHHS 3aBlIaHb JOBTOCTPOKOBOTO MaciiTaldy — BiJ 3acTOCyBaHHS 1HGPACTPYKTYPHHX i
COLIIAJIbHUX TPOCKTIB 3arajJbHOHAI[IOHAIBHOTO PIBHSI /IO BIPOBA/HKCHHS HOBITHIX IHHOBAI[IHHMX TEXHOJIOTIH.

AHami3 OCTaHHIX JOCHiKeHb 1 myOiikamid. AHami30Bi MpoOJEeMaTHKH AEp>KaBHO-NPHUBATHOTO
MMapTHEPCTBA MPUCBSIYCHO IUTY HU3KY HAYKOBHX PO3BIMOK, 3MIHCHEHNX K YKPATHCHKUMH, TaK i iHO3eMHUMU
BueHUMH. KONEKTHB aBTOpIB Ha OCHOBi JOCIHI/DKEHHS CHCTEMHO-KOHIENTYILHUX 3acaj JIepKaBHO-
MPUBAaTHOTO MapTHEPCTBA MPOIOHYIOTH 1i BIaCHY MOJAEIb Ha OCHOBI TAKHX €JIEMEHTIB, K YITKICTb poJiei i
000B’sI3KiB, HAJIS)KHUN PO3MOILT PU3HUKIB, 3Ty9eHHS IOCBI/TY Ta pecypciB, CITiBIIpalls Ta KOMaHAHa poOoTa, a
TaKOX TOCTYTH ¥ JOBrOCTPOKOBI KOHTpaKTH [1].

Hayxosui 3 @innsanaii # LIBernii 3BepTatoTh yBary Ha OKpecjeHHi epcrekTuB (opMyBaHHA IIHHOCTI Y
MIPOEKTaX MICBKOTO PO3BUTKY, IO peali3ylOTbCs CIHUIBHUMM 3yCWIISIMH JIE€PKABHUX 1 MHPUBATHHUX
y4acHUKIB. | 'eHepyBaHHS BKa3aHOi MIHHOCTI, HA AYMKY JOCHITHUKIB, MAa€ TPYHTYBATHCS Ha CITIBIIpaIl MiX
cy0’eKTaMy MYHILIMIIATBHOTO PIBHS YIPABIiHHS Ta IPUBATHUMH 1HBECTOPaMH, 0COOIMBO, KOJIM HAETHCS TIPO
[MOYATKOBHH eTan peanisaiii nmpoekry [2].

M. Kosanbcbkuit Ta M. Herpud ananisyloTs pO3BUTOK Jep:KaBHO-IPUBATHOTO MapTHEPCTBA B YMOBAX
CTaHOBIICHH NHM(POBOI EKOHOMIKH. ABTOpH BKa3ylOTh Ha Te, IO MEXaHi3M Jep>KaBHO-TIPUBATHOTO
napTHepCcTBa HaO0yBa€ HOBHUX PUC 1 XapakTepucTHK. [Ipu npoMy 3acTocyBaHHA 3100y TKiB IU(POBOI EKOHOMIKH
y HalOmMK4ii NEepCIeKTHUBI CIPOMOXHE 3OIHCHUTH BH3HAYaJbHUN BIUIMB Ha PO3BUTOK AEP)KaBHO-
MIPUBATHOTO MapTHEPCTBA [5].

VY3arajpHIOE TEOPETHYHI IMiAXOAM Ta TPAKTHKY pealizalii Jep:KaBHO-NPUBATHOI'O TMapTHEPCTBA B
VYxpaini H. Ilerpyxa. JlocniaHuns pekoMeHaye HU3KY HanpsiMiB BIUIUBY JA€p:KaBHO-IIPHBATHOTO MMAPTHEPCTBA
Ha BiAHOBIICHHS 1HQPACTPYKTYpH YKpaiHM y KOHTEKCTI 3aJIyYCHHs NPUBATHUX IHBECTHUIlIH, ITiIBUMICHHS
e(EeKTHBHOCTI YIPaBIiHHS MIPOEKTAMU, PO3MOALTY PU3UKIB, BIIPOBA/KCHHS iHHOBAIIif Ta CTBOPEHHS POOOYNX
Micupb [6].

O. lleTpummH y KOHTEKCTI Cy4acHHMX peajiii MOBHOMAacHITaOHOI POCIHCBbKOi arpecii, BpaxyBaHHs
HEOOXITHOCTI BITHOBIICHHS TEPHUTOPIAIBHUX TPOMAa aKICHTYE yBary Ha MOXIJIMBOCTSIX BHKOPHUCTAHHS
Jep>KaBHO-NIPUBAaTHOTO TAapTHEPCTBA JJs TIOBOEHHOTO BigHOBIEHHs. Ha nymKky aBTopa, came Take
MApTHEPCTBO MOXE HAIaTH MOMJIMBICTH 3a0€3MEUeHHS KOMIUIEKCHOIO IMiAXOAY IO PO3B’sA3aHHs MpoOiieM
CTaJIOTO PO3BUTKY TEPUTOPiaIbHUX Tpoman [7].

JociKyOTh PETPOCIIEKTHBY CTAHOBJICHHS Ta Cy4acHOTO TWHAMIKY 3apyO0i>KHOTO JOCBiIYy JepKaBHO-
MPUBATHOTO MapTHepcTBa y cdepi 6e3neku HO. Mex, B. Koctenko Ta A. CamoitnoBa. ABTOPKH BKa3yloTh Ha
Te, 0 Oe3leKa TPaKTYeTbCsA SK OJHE 3 HAMBaXIUBIIIMX CycHibHUX Ojar. B yMoBax BOEHHOTrO cTaHy
0CcOo0JIMBa yBara MPUIUIIETECA POJIi JAepkaBu y cdepi Oe3neku, a TOMY JOUIIbHO PO3KPUTH 3arpo3u, SKi
MOXYTh BUHHUKHYTH TP BIIPOBaJXKCHHI CBITOBOTO JOCBiy BUKOPHCTAHHA NMPOEKTIB AePKaBHO-IIPUBATHOTO
nmapTHepcTBa B YkpaiHi [§].
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BupineHHs HeBUpILIEHWX paHillle YacTWH 3arajibHOi mpoOiemu. He AuBisSYMch Ha NOBOMI 3HAYHY
3aI[iKaBJICHICTh BYUCHUX LIO/I0 aHAIII3Y IPOOIIEM JIep KaBHO-IIPUBATHOTO APTHEPCTBA, BKa3aHa MpolieMaThKa
N0Tpebye MOAANBIIOr0 CHCTEMHOIO Ta FIIMGOKOr0 HAyKOBOTO JOCIIMKEHHS. MIeThes mpo Te, 10 CydacHi
ro0anpHi Ta TEOMOJITUYHI PU3UKH i 3arpo3u T'€HEpYIOTh CUCTEMHY MAaKpPOEKOHOMIYHY HECTaOUIbHICTh.
[NosBa Takux pu3HKiB OTpeOye aleKBaTHOI peakilii 3 00Ky JepKaBHUX IHCTUTYIIIH, SKi CIIPOMOXKHI 00’ €THATH
3YCHIUTSI ypsTy, OPTaHiB MICIIEBOi BIaaAW Ta MiANPHEMHHUIIEKOTO CEPENOBHUINA IS BUPIMICHHS HAROLIBII
HaraJbHUX IPOOJIEM COIIaIbHO-EKOHOMIYHOTO PO3BUTKY.

Merta qOCIiIKEHHS MOJISITa€ Y BUBYCHH] €BPONEHCHKOTO JOCBiTY CTAHOBJIEHHS 1 PO3BUTKY JCp>KaBHO-
MIPUBATHOTO MAPTHEPCTBA B KOHTEKCTI 3a0e3TeUeHHS HalliOHATBHUX IHTEPECIB.

Buknaa ocHoBHOro marepiajy. bararoacnekTHIiCTh Ta Pi3HOIUIAHOBHI XapakTep BHIIB JepKaBHO-
NPUBAaTHOTO MApTHEPCTBA, a TaKOX IIMPOKUI CHEKTp 3aBlaHb, SIKi MOXXYTh BHKOHYBaTHCS 3 HOTO
BUKOPHCTAHHSM, aKTyajli3y€ BKa3aHWUH BHJ TMAapTHEPCTBA SK IHCTPYMEHT JOCSTHEHHS IIJIOT HH3KH
HaWBOXIUBIMUX ITIeH. Bapro Bkazatm Ha Te, IO MOXKIHUBOCTI, KOTPi BIiIKpHUBAIOTHCS HA OCHOBI
BUKOPHUCTaHHS AEP>KaBHO-IIPUBATHOTO MAPTHEPCTBA, 1A€HTH(]IKYIOThCA SIK Y KOHTEKCTI PO3BUTKY BaXKJIMBHX
IUISl CYCIIJIbCTBA MPOEKTIB, TaK i y CEHCl1 MepCHEeKTUB OTPUMaHMX pe3yibTaTiB. OAHIEI0 3 HAHBaXKIMBILIMX
mepeBar Jep>KaBHO-TIPUBATHOTO MAPTHEPCTBA € HOTo T'HYYKiCTh. BU3HadeHa colianbHO-€KOHOMIYHOIO
JOIIBHICTIO, IHCTHTYILIMHA POJIb JCpPKaBH MOXKe OyTH OOMEKEHa TaKOK MIpOI0, HACKUIBKH IE €
HEOOXiJHUM Y MeBHi cdepi, perioHi Y1 MeBHOMY HPOEKTi.

I'oBopsiuM mpo MOMMpPEHICTh BUKOPHCTAHHS JI€PXKABHO-TIPHBATHOTO MApTHEPCTBA B KpaiHax €BpOIH
CIIiJ] 3BEPHYTH yBary Ha oOCATH BiANMOBINHUX iHBecTHIiH (puc.l). BumaHo, 1m0 HalOIbII aKTUBHO MPOTITOM
OCTaHHBOTO ACCATHIITTA 3AiKicHIOBanucs iHBecTHlii y 2018 pomi. Hai0inpI TOMITHUMHU IPOEKTaMU OyJIH:
mict Yanakkane (Typeuunna) Baprictio 3,1 Mipa eBpo; aBrocTtpana Aukapa-Hirne (Typeuunna) — 1,2 mupn
€Bpo; mHUpokocMyTroBa Mepeka Gironde (Ppantis) 1,2 miapna eBpo; brankenOyp3pkmii TyHEeNb (Himepmanmn)
— 1 mupp eBpo; A16 Rotterdam highway (Hinepmanan) — 930 mnu eBpo; rpebnst Adcnyitneiik (Hinepaanar)
— 810 muH eBpo; maboparopis Bilkent (Typedunna) — 711 mua eBpo; A10/A24 Neuruppin-Pankow road
(Himeuunua) — 652 MIIH €BpO).

Oocar inBecTHmil, MIpA €BpO KinbkicTh mpoekTiB
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Pucynok 1 — Jlunamika iHBECTHUIIIN Ta KiJTbKOCTI MPOEKTIB Ha 3acajax JEepKaBHO-IIPUBATHOTO
napTHEPCTBa
Figure 1 — Dynamics of investments and the number of public-private partnership projects

Ihicepeno: [4]
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Baunmo, 110 cKOpOUYEHHS KIJIBKOCTI MIPOEKTIB Ta 0OCSTIB iHBECTOBAHOTO KaMiTalTy MPHUIIAaJa€e HAa Yyac
mannemii COVID-19. ¥V nepiox 3 2020-2022 poku crmocTepiraeTbesi 3HIKEHHSI 00CATIB iHBECTOBAaHOTO
Kamitany, a'y 2023 poi o0csT iHBECTOBaHOTO KalliTaly 3pOCTae P OJHOYACHOMY 3MEHIIEHHI KIJIBKOCTI
MPOEKTIB.

VY 3B’s3Ky 3 BIMICEKOBOIO arpeci€ro pocii mpoTi YKpaiHu KpaiHu €Bpomu 3HAYHO 30UTHIIHIN OOCITH
IHBECTHIIIH Y Taki chepr K CEKTOP TPOMAJICEKOTO MOPSIKY Ta Oe3neku, obopoHa kpainu. Ha puc.2 Ta puc. 3
MPEICTaBIICHO HANPSMKH iHBECTOBAHOTO KaIliTally Ha 3acajiaX JepKaBHO-TIPHBATHOTO TTAPTHEPCTBA.

OGcar inBecTnniii, Miapa espo KinbkicTb npoekTiB
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Pucynok 2 — Hanpsimku, 0OCSITH iHBECTOBAHOT'O KalliTally Ta KUIBKICTh MMPOEKTIB Ha 3acaiaxX JepKaBHO-
TIPUBATHOTO MAPTHEPCTBA B KpaiHax €Bporm y 2021 porti
Figure 2 — Focus areas, amount of invested capital and number of public-private partnership projects in
Europe in 2021

IDicepeno: [3]
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Pucynok 3 — HanpsiMmku, 00CSITH iHBECTOBAHOT'O KalliTaly Ta KUIBKICTh MPOEKTIB Ha 3acajiax AepKaBHO-
MIPUBATHOTO MMAPTHEPCTBA B kpaiHax €sponm y 2023 porti
Figure 3 — Focus areas, amount of invested capital and number of public-private partnership projects in
Europe in 2023

Ihicepeno: [4]
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[epi aBa Micus 6e3 3MiH MOCIAalOTh IPOEKTU y cepax TPAHCHOPTY Ta HABKOJIMIIHBOTO CEPEAOBHIIIA.
VY 2023 poui B kpaiHax €BpoImM Ha 3acajiax Jep>KaBHO-IIPUBATHOTO MapTHEpPCTBa OyJO 3arlmoYaTKOBaHO 6
NPOEKTIB y CEKTOPi IPOMAJICHKOTO TOPSAKY Ta Oe3MeKH 13 3arajJbHUM 00CSITroM iHBeCTHIH 2,1 MipJ eBpo, a
TaKoX 2 MPOEKTH y chepi 000poHH 3 0bcsiroM iHBecTHLIH 0:113bK0 0,5 MIIp €Bpo. SIK BUITHO, ICHYIOYI MOJITHYH1
Te OE3MEKOBI YMOBH AJsI KpaiH €BpONM 3yMOBIIOIOTH AKTHBI3allI0 MApTHEPCHKUX B3a€EMOJIN 3 MPHBAaTHUM
Oi3HECOM y cdepax, B SKUX paHille Taki MPOEKTH HE Peai30BYBAJIMCS, 30KpeMa Ha iX TepuTopii.Bukimkwy,
3YMOBIICHI BIHCBKOBOIO arpeciero pocii mpoTu YKpaiHu Ta nepepo3IoIisl CBITOBUX CHJI BILUTHBY, 3MYCHIIH KpaiHH
€Bponu NeperyiTHyTH BIacHi BUTpaTu OropkeTiB. ChoroaHi BinOyBaeThCsl 3pOCTaHHs BUAATKIB Ha BilICHKOBI
moTpedn Ta 6e3MeKy KpaiH Ta 3aaydeHH Y Il cepr IPHUBAaTHOTO KariTary. Tak, CEeKTOp TPOMaICEKOTO TOPSIKY
Ta OE3MEeKH IMOCIB TPETE MICIEC AK 332 00CATOM IHBECTHIIIN, TaK W KUIBKICTIO peali3oBaHUX IPOEKTIB. Byio
peai3oBaHO LIiCTb NPOEKTIB, 3 SIKUX YoTHPH — Y HiMeuunHi, oqun y JIuTsi, Ta me oqun — y benbrii [4]. Takox
3pOCTaIOTh 0OCATH iHBECTHLIIH Ha 3acajax JepKaBHO-IIPUBATHOTO NMAPTHEPCTBA Y CYCIIIBHO 3HAYYII IPOEKTH.
Tak, y 2023 portri 6yI10 3aKiHICHO BETHKHI MIPOEKT PO3BUTKY ITyOJIIIHOTO TpaHCopTy M. MrouxeH (Himedunna)
BapricTio 2,8 Mipa e€Bpo. BinOynocs oHoBiIeHHs mapky pyxomoro ckinany 3aiizauni Grand Est Rolling Stock
Fleet Upgrade (®pannis) Ha 1,3 mupn eBpo. Kpim Toro, Oynu peanizoBaHi YOTHPHU MPOEKTH JOPOKHBOTO
OYIIBHHIITBA, TPH 3 SAKKUX y [ 'pertii, 1Ba MPOEKTH PO3MMPEHHS Ta MOAEPHI3aIil MOPCHKUX MOPTiB y Dpanirii Ta
Hinepmangax [4].

OTKe, BUKOPHCTaHHS Aep>KaBHO-PUBATHOTO APTHEPCTBA JJO3BOJISIE Peai3yBaTH sIK CyCIIBHO 3HAUYII
TIPOEKTH, TaK U IMPOEKTH, SKi MAIOTh 3HAYCHHS JIJIS HAIIOHATEHOT O€31eKH KpaiH.

€ crojiBaHHsL, 0 aKTHBHUI PO3BUTOK JEPKABHO-TIPHUBATHOTO MAPTHEPCTBA JACTh 3MOTY 3a0e3MeUnTH
HaJiiiHe TiAIPYHTS Ha BUXOAY KpaiHM Ha TPAEKTOPiIO CTIHKOro E€KOHOMIYHOTO 3pPOCTaHHS Ta ONTUMi3awil
JepKaBHUX BUIATKIB. 3a UX YMOB (DyHKLIT Iep>KaBU MOXYTh BUKOHYBATHCSI HA BUILIOMY PiBHi 3 ypaxyBaHHSIM
BHMOT HAITiOHAIBHOI Oe3Iekn 1 MakpoeKoHOMIuHO1 crabimizartii. [Ipu 1mboMy dopMyeThCs BKpall BaKITUBUH
CHUHEPTreTUYHUHN €()EKT, 110 BiIKPUE MOMKIIUBOCTI JIJIs 3a0€3MeUeHHS Ta MiATPUMAaHHSI HAJICKHHUX TEMITIB CTIMKOTrO
€KOHOMIYHOTO 3pOCTaHHS y JOBrOCTPOKOBIi mepcnexTusi [9; 10].

3 MeTor0 3a0e3nedeHHsT ePeKTUBHOCTI MTPOCKTIB Jep>KaBHO-IIPUBATHOT'O TTAPTHEPCTBA BapTO HE TUTHKH
BUKOPHCTOBYBaTH HEOOXiTHI pecypcH, a i OpaTtu 10 yBard HaKONMUYEHHH NOCBiJ B3a€MOJIi 3aliKaBICHUX
cy0’extiB. BogHouac 30iiblIyeThcs M KiNBbKICTh KpaiH, € aKTUBHO 3aCTOCOBYETHCS NEPKaBHO-IIPUBATHE
nmapTHepcTBoO. Y Tabnuii 1 HaBeneHi CITiBBiIHOMIEHHS iHTEpeciB CTOpiH y Mexkax npoektiB AI1I1. OueBnanorO
nepeBaroto JI1I1 mopiBHSHO 3 IHIIUMH BUAAMHU JOTOBIPHUX BiTHOCHH € HAWKpaIWi BapiaHT PO3MOILTY
MMOBHOBAKEHB 3 peaji3allii KOHTPOJIIO HaJl CHIBHOIO TisSUIBHICTIO OO0 HaJaHHS MOCIYT, Y pe3yabTaTi 4oro
3MOXke OyTH JOCSTHEHUH HEOOXiTHHUN pe3ysIbTar.

Tabauys 1 — CuMETpUIHUI Tyalli3M IHTEpECIB YYaCHHKIB JEpKaBHO-TIPUBATHOTO TAPTHEPCTBA Y
MpolIeCi peaizailii MPoeKTiB

Table 1 — Symmetrical dualism of interests of public-private partnership participants in the process of

roject implementation

Jep:;xaBHUI ceKTOp IIpuBaTHHii cekTOp

3a10BOJIEHHS CYCITITBHUX TOTped Ta iHTepeciB OTtpumanHs puOYTKY

Peasizaris 3Hauymumx nmpoekTiB O0e3 3HaYHMX 32
0o0csraMy BUTpAT 3 ACPKABHOTO OIOKETY
HamnoBHEHHs ep»KaBHOT'O OIOJKETY 3a PaxyHOK
HaJIXOJDKCHb BiJ peamizariii mpoekris JIIIT
[linBumeHHs epeKTUBHOCTI YIIPaBIiHHSA 00’ €KTaMU

HasBHicT rapaHTiii HOBEPHEHHS KOILTIB

Po3BUTOK MiAIPUEMHUIIBLKOT TisSITHHOCTI

iHppacTPyKTYpH Ha OCHOBI 3aydeHHs (DaxiBIIiB HasBHICTS IEBHOTO 3aXHCTY y KPH30BI IEPioaHu
MPUBATHOTO CEKTOpa
AKTHBI3a1lisl COLiaTbHO-EKOHOMIYHOTO PO3BUTKY Ta [ligBuiieHHs piBHS peHTA0ETBHOCTI
pO3B’sI3aHHS CYCHUIBHUX ITPOo0IIeM T ITPUEMHUIIBKOT TiSUTBHOCTI

(Licepeno: cknadeno agmopamu Ha OCHOBL 81ACHUX QOCAIONCEHb MA Y3A2ANbHEHD)
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Hoceix peamnizanii npoekris JI1I1 y 6arateox kpaiHax cBiTy BKa3ye Ha Te, U0 Ls opma criBmpami B
€KOHOMIIII TPYHTYEThCS HA HU3Il MPUHIIHITIB:

- 3aKOHHICTb, BIJNOBIIHO 1O SKOi MapTHEPCTBa CTBOPIOIOTHCS Yy (oOpMi, T03BOJNICHIH YMHHUM
3aKOHOJIABCTBOM;

- TIPO30PICTh, IO Mependadae HaJaHHs OpraHaMHu Biiau iHQopMallii iHBecTOpaM Ta BCiM 3aI[iKaBIEHIM
cy0’exTam;

- MA3BITHICTb, KA 3MIMCHIOETLCS Y TOMY, 1110 BCTAHOBJIIOETHCS BiMOBIAAIBHICTD 1 3000B’I3aHHS YCIiX
napTHEPIB;

- 3MarajbHICTh, BIMIOBIHO IO YOTO CTBOPIOIOTHCS PiBHI YMOBH IS 3IYICHHS TAPTHEPIB;

- BpaxyBaHHS CIEIU(IKH, KOJIH (OPMYBaHHS MAapTHEPCTB BiAOYBAa€ThCS HA OCHOBI MOTPEO MEBHOTO
pETiOHy KpaiHM Y1 Talxy3i eKOHOMIKH;

- THYUKICTb, SIKa Nepeadayae 3a0e3MeueHHs] MOXKIMBOCTEH ONEpaTUBHOTO PearyBaHHS Ta BpaxyBaHHS
3MiH CepeIOBHINA [Tii TapTHEPCTBA;

- PiBHICTb, BIAOBIAHO IO YOT'O BIAKPUBAETHCS TOCTYII A0 MOCTYT Ul BPa3JIMBUX BEPCTB HACEICHHS;

- coLiaJIbHEe 3alydeHHS, KOJM 3IIHCHIOEThCS (OpMYBaHHS YMOB [UIl 3alydeHHs [0 Ipolecy
IJIaHyBaHHS Ta peati3allii mapTHEPCTB Pi3HUX TPyH cy0’ ekTiB [5; 6].

Jocsin crBopenns ta ¢yskiionyBanus JIII1 y Oaratbox KpaiHaxX CBITY JO3BOJISIE BHOKPEMHUTH
YUHHUKY, SKi 3A1HCHIOIOTH MO3UTHBHUH BIUIMB HA PE3yNbTAaTHBHICTh MapTHepcTBa. [Ipu oMy ciix BkasaTtu
Ha MIITPUMKY BHIIMMH OpPTaHAMH BJIAIN 3aJTy9eHHS MPUBATHOTO CEKTOpa IO peajiamii MpOeKTiB, UiTKO
BU3HAYEHWI PO3MOJILT BIJIIOBIaIBHOCTI 32 peai3allito MPOEKTiB, BUKOPHCTAHHS OpraHaMH BIIaJIy MPO30PUX
MiXOJIIB Ta HEYNEPEIKEHOTO CTABJICHHS 10 MOTEHI[IMHUX YYaCHUKIB, aHANI3 W OIIHFOBAHHS MOXKIMBOCTEH
MOTEHIIMHNX TApPTHEPIB, MPO30pUH KOHKYpCHHUI BifOip mapTHEpiB, 3aCTOCYBAaHHS €IWMHOTO KOMILIEKCY
nporenyp npu GopMyBaHHI ITPOEKTIB.

Bapto 3BepHYTM yBary TakoX il Ha BUKOPHCTaHHSA MiAXOJIB «KHTTEBOTO LUKIY» Ta NPHHLUILY
«TIOBHOTO BPaxyBaHHs» U1l BU3HAYCHHS BapTOCTI MOCIYT, 1[0 HAJAIOThCS, HAsIBHICTD Y Jep)KaBHUX Cy0’€KTiB
JIOCBiAY 3aydeHHs yYacHUKIB 3 IPHUBATHOTO CEKTOPY, 3a0e3MeUeHHS HAICKHOTO PIBHSI KOHKYPEHITT MiX
MOTEHIIHHUMH YYaCHHUKaMH MapTHEPCTB, TOTOBHICTh OPraHiB Biau OpaTH y4yacTh y pPO3MOALI PU3HKIB, SKi
caM NpUBaTHUH CEKTOpP HECIIPOMOXKHUI OLIIHIOBATH Ta 3A1HCHIOBATH YIIPABIiHHS HUMHU [6; 7].

[IpoBenenuii anai3 gae 3MOry BKazaTH Ha Te, 110 €(peKTHBHICTh peati3ailii POeKTIB Jep:kaBHO-IIPUBATHOTO
MapTHEPCTBA PO3MIISIAECTHCS 3 TIOMIISy KOXKHOTO 3 MapTHepiB. BogHowac, sIKIIO cy0’€KT MPHBATHOTO CEKTOPY
MOK€ BUKOPHUCTOBYBATH CTaHIAPTHI METOAX OLIHKH e(heKTUBHOCTI AiSUIBHOCTI, TO IS Iep>KaBHUX 1HCTHTYLIN 1ie
3aBIaHHS 31e01IbIIOro € ckaagHimuM. Tak, 30KkpeMa, 3aBIaHHs, SIKi JepKaBa IparHe po3B’a3aTu 3a JOIOMOTOI0
peadizamii mpoekTis JI1I1, He 3aBx a1 MOKYTh OYTH OITIHEHUMH TiJIFKH Ha OCHOBI KUTbKICHIX TTapamMeTpiB. Bperi-
PEIT yCi Taki IPOeKTH CIPsIMOBaHI Ha 33/I0BOJICHHS CYCITUTBHUX TTOTPED, PO3B’I3aHHS CTPATETTYHUX ISP KaBHUX
3aB/IaHb, 3HIDKEHHS DIiBHA COLIATBHHX cylepedHocTeil. ToMmy ageKBaTHHX BHMOTaM MEXaHi3MIiB OLIHKH
CYCIUTbHOT €(peKTHBHOCTI TaKO1 MisUTHHOCTI HE iCHYE.

®dopMyBaHHSI CHPUATIUBOIO EKOHOMIYHOI'O CEpE[OBHUINA 3HAYHOK MIpOK  OOYMOBIIOETHCS
BiJUIarO/KCHOI0 ¥ HAAIHHOIO CHIBOpalero ypaay i cy0’eKTiB MiANPHEMHHULBKOI MiSUIBHOCTI y HampsMi
MIPOEKTYBaHHs Ta MiATPUMAaHHS MPUBAOIUBOTO HAIIOHAILHOTO iHBECTHIIMHOTO KIiMaTy. 3aBIaHHSIMH, SKi
TIOKJIAZICHO Ha YpsI, € TepIl 3a Bce OYIIBHUIITBO OO €KTIB iH(PPACTPYKTYpPH, HAJAHHS ITiAMPUEMCTBAM
HeoOXigHo1 iH(opMarii, 3acTocyBaHHs BaxKeliB (iHAHCOBO-€KOHOMIYHOI MIATPUMKH KOMIIaHiH, YXBaJeHHS
HOPMAaTHBHO-TIPaBOBUX akTiB. (OCHOBHMMHU 3aBIaHHAMH CYO’€KTIB MiJIPHEMHUIBKOI [isSUTBHOCTI €
CBOEYACHICTh Ta MOBHOTA CINIATH IMOJATKIB, y4acTh y peaiizamii e(eKTHBHUX Oi3HEC-CTpaTeriii 3 METO0
CTBOPEHHSI BUCOKOTEXHOJIOTIYHUX POOOUUX MICIlb, Y4aCTh Y MMPOEKTAX COIIaJIbHOTO CIIPSIMYBaHHS, COPUSHHS
PO3B’s13aHHIO eKosloriyHuX npobiem [9; 10].

Benukuit moteHmian minBuIeHHsT eeKTUBHOCTI MPOEKTIB JAeP:KaBHO-NPUBATHOTO MAPTHEPCTBA MICTUTHCS
Y MeXaHi3Mi KOHKYPCHOTO BiIGOpy ydacHHKIB. MeThest po Te, 1Mo mpolieypa BinGopy NpeTeH IeHTIB OB’ S3aHa
3 pO3B’sI3aHHSAM HM3KU MpOoOJIeM, OCKUIBKU JepiKaBa MOKIMKaHA MPOBECTH 3MIMCHUTH JETalbHUHA aHawi3 ycix
3a51BOK. 3 METOIO POBEIICHHSI OLIHKY CJIi/I 3aJTy4aTy KOHCYJIBTAHTIB i ekcriepTiB. [Ipu iboMy KOHKYpCH Ta TOpTH
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MaroTh OYTH BIOKPUTHUMH 3 IIMPOKHM YHCIIOM YYacHHKiB. Takok HaJaHHS IepeBar MpH BilOOpi NpeTeHACHTIB
3IIHCHIOETHCS 3JISYKHO BiJ] OCHOBHOI METH JICpKaBH.

Y pasi, Konm HIeThCs PO Te, 110 MeTa MOJIATaE y CKOPOUSHHI IepyKaBHUX BUIATKIB, TO IIEPIIOYEProBOl Barn
HaOyBaroTh (iHaHCOBI KpuTepil. Y pasi kK, KOJM HaWBaKIMBIIIOI BHMOTOIO 0 TPOEKTY MapTHEPCTBA €
IJBUILECHHS PiBHA OOCITYrOBYBaHHsS HACEJICHHS, TO OCHOBHMMH KPUTEPISIMH MOXYTh CTaTH MOKAa3HHKH PIiBHS
BHKOHAHUX POOIT 1 HIDKYI Tapru Ha TTOCIyTH. J{o TiepeniKy BaKIMBHX I Jep>KaBU KPHUTEPIiB BigOOPY MOKYTh
MIOTPAIUTH TAKOXK ¥ TIOKA3HUKY OS3MEKU i 0XOPOHU MOBKLLIA [8; 9].

Ha ocHOBI mpoBeZIcHOTO aHaNi3y MOXKHA BUJIUIMTH XapaKTePHI PUCH MOJENCH JIepKaBHO-ITPHUBATHOTO
rmapTHepcTBa (Tabi. 2).

Tabnuys 2 — XapakTepHi pucH MOAeNel Aep>KaBHO-IPUBATHOTO TAPTHEPCTBA
Table 2 — Characteristic features of public-private partnership models

O3Haku Mopnens 1 Monens 2 Monens 3
BukopucTanHs nep:KaBorO
TIPUBATHHX IHBECTOPIB y cepi CTBOpEHHS JepKaBOO YMOB
CBOET BIIMOBIIAJTBHOCTI. (indpactpykrypHOrO Besnocepenns yyactsb
3mict CrnopyoKeHHS IPUBaTHAMUA 3a0e3neYeHHs) I JIepKaBH Y TIPOEKTaX
IHBeCTOpaMu 00’ €KTIB Ta peaizarlii mpoeKTy TIPUBATHHX IHBECTOPIB
VIIPaBIIiHAS HUMH TIPOTSATOM MPUBATHAMH iHBECTOpaMU
TIEBHOTO TIEPioay
[TiguiieHHs €heKTUBHOCTI . R
. , . BrumB Ha eKOHOMIKY 3 METOIO PO3B’SI3aHHS BaXKIIHBHX
Mera YIPaBITiHAA 00’ €KTaMH AePKAaBHOT . .
. 3aB/IaHb COLIAIbHO-EKOHOMIYHOTO PO3BUTKY
BJIACHOCTI
OyHKIil Hanannst cycninpanx Onar ( . . . .
. Y1paBiiHHS PO3BUTKOM HAI[IOHATLHOT CKOHOMIKH
= JIEpIKaBU iHPPACTPYKTYPHHUX HOCIIYT)
= CkopoueHHs OFOKETHUX BUJIATKIB,
S (hiHaHCYBaHHS IPOEKTIB O3 Po3Butok ramysei
= . . . . . CTUMyJTIOBaHHS PO3BUTKY
S 30UTHIICHHS TePIUTY OIOIKETY i €KOHOMIKH, KOMIICHCAITisT ) .
s MIPIOPUTETHHX Taly3ei
5 Hos BEJIMYUHU JICPIKABHOTO 00Ty, BUTPAT HA CTBOPCHHS . B .
. . . . HAIlIOHAJIBHOI €KOHOMIKH,
= JIepKaBU ITiIBUIICHHS €(pEKTUBHOCTI i iH}pacTpyKTypHUX 00’ €KTIB .
5 . S 3pOCTaHHS JOXOJIB OIODKETY
2 3HIDKEHHS BapTOCTI peaizartii 3a PaXyHOK 3pOCTaHHSI . . ;
2, . BHACITIZIOK y4YacCTi B IPOEKTi
E - MIPOEKTY, BUKOPUCTAHHS OLTBII TTOJJATKOBUX HAXOIKCHB
g a e()EKTUBHUX TEXHOJIOTiH
[ .
S . . OTtpuMaHHS AepKaBHOI
x|/ Pozmmpenns aisuibHOCTI, - .
g MATPUMKH Y opmi
o rapaHTOBaHE OJIeP KaHHS MPUOYTKY .
5 - 3HKEHHsI BUTpAT Ha (iHaHCYBaHHS, HaTaHHSA
S M B CEPEAHBO- Ta JIOBIOCTPOKOBIH , .
) . . CTBOPEHHS 00’ €KTH JIep>KaBHUX TapaHTii, 0e3
jos NIprUBaTHOI'O TICPCIICKTHB1, MOXKJIUBICTH . . .
g : . IH(PPACTPYKTYPH, 3HIKCHHS |  SIKMX peajli3allis POCKTY
& IHBECTOpa | 3aJIyueHHsS KPESIUTHHX PECYPCIB Ha . .
.. . PIBHS pU3HKIB IIPOEKTY CYTTEBUM YMHOM
BUT1IHIIIMX YMOBax I rapaHTil
YCKIIaJJHIOBAJIacs 4epes
JIepKaBU . . .
3HAYHHH PiBEHb PU3HKIB
InHoBami1 Ta BUCOKI .
Cdepu Tadpacrpykrypa InHoBawT
(ep (pactpyxryp TEXHOJIOT i 5
. BropxetHe (iHaHCYBaHHS
BromxerHe QinaHcyBaHHS, . 8 (b YBAHHA,
- . BropxetHe diHaHCYBaHHS, JIepKaBHI TapaHTii,
[HCTpYMEHTH OFO/KETHI IHBECTHIIII, AeprKaBHi .
apanTii CTBOpEHHSI iHQPaCTPyKTypH | CyOCHIyBaHHS KPEIUTHHX
P CTaBOK
3aransHOIep)KaBHI HUTHOBI 3aransHONEPIKaBHI HUTHOBI . .
IncTuryTn DoHAM NPSIMUX 1HBECTULIIN
[IporpaMu porpaMu

IDicepeno: cknaoeno asmopamu na ocnosi [8, 9, 10]
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3a Mmetopounorieto CBiTOBOro 0OaHKy, iHQPACTPYKTYpHHH HPOEKT MOXKE PO3TIIIATHCSA SK IMPOEKT
Jep>KaBHO-NIPUBAaTHOTO MapTHEPCTBA Yy pasi, SKIIO NpUBAaTHUM iHBecTOp Oepe Ha ce0e 4YacTHHY
eKCIUTyaTaliiHUX PU3UKIB pa3oM 3 BUTpaTamu. Ha 1ie He BIIMBa€ ToW (akT, YU €KCIUTyaTye MPUBATHHH
1HBECTOp 00’ €KT AEPKaBHOI iHPPaCTPyKTYpH caMOCTiHO ab0 pa3oM 3 Jep>KaBHUM OPTaHOM Yepe3 BONOAIHHS
MakeToM akmiid abo B iHmmMi crocid. Bapro 3BepHYTH yBary i Ha Te, MO OLIBIIICTH 1HPPACTPYKTYpHUX
MIPOCKTIB 3 TPHBATHOIO YyYaCTI0O MOXKHA BimHecTd 1o onmHiei 3 moxmeneit I, Opmak, BimmoBimHO IO
MeTojoJiorii CBiToBOr0 0aHKy, Mexi Mixk MoaessimMu JIIIT He 3aBK/IH € 4iTKO OKPECIICHUMH, a IEAKI MPOSKTH
MOXYTh OyTH BifHEeCeHi OinbIe, Hixk 10 onuiel mogemni JIIT [9; 10; 11].

OcHOBHI MoOJIeni Jep>KaBHO-TIPHBATHOTO TAPTHEPCTBA, IO BHUKOPHUCTOBYIOTHCS NIPH peaiizaril
iHPPACTPYKTYpHHUX MPOEKTIB y KpaiHax €Bponeiickkoro Coro3y, NMEBHHUM YWHOM Pi3HSATHCA BiJ TIEBHUX
knacu(ikaliiHUX O3HAK CTYNEHEM 3allydeHHS 1 MepefaBaHHs PU3UKIB MPOEKTY BiJ AEp:KaBU NPUBATHOMY
yuacHukoBi 10; 11]. Mogeni nep:kaBHO-IPUBATHOTO TAPTHEPCTBA PI3HATHCA BiJ] KOPOTKOCTPOKOBHX
JTOTOBOPIB IPOCTOTO YIIPABIIHHS 0 CKIIATHUX JTOBMOCTPOKOBUX MOJEe. Moeni BiIpi3HSIIOTHCS TOJIOBHUM
YMHOM 3a IIPaBOM BIJIACHOCTI, BiAMOBINANBHICTIO 3a 1HBECTHLIi, PO3MOAUIOM PHU3MKIB W TepMiHamu Aii
KOHTpakTty [9].

OcoOMMBOCTI MEAKMX CEKTOpIB CKOHOMIKH, PiBEHb X TEXHOJOTIYHOTO PO3BUTKY, OpTraHi3aIiifHO-
MpaBoBi MeXaHi3MHU (DYHKIIOHYBaHHS, CYCIIUIbHE CIPHHHATTS MOCIYT MOXYTh BUCTYIATH SK BUpIIIaIbHI
YMHHUKH IPY yXBaJICHH] pillIeHb PO 3aCTOCYBAaHHA MIEBHOI MOAIEINI Aep>KaBHO-NIPUBATHOTO MapTHepCTBa. Tak,
HaIpUKJIaa, KOHTPAKTH HA YIPABIIHHS 3aCTOCOBYIOTHCS 37¢OUTBIITOTO ISl BOJOTIOCTAYIBHOI 1 TPAHCTIOPTHOT
raiy3ei, opeHzia — y TpaHCIopTHiH cdepi, KoHLecii — y cdepi TpancnopTHOI iHppacTpykTypu. KoHTpakTH Ha
MocTavyaHHA i yIpaBIiHHA € XapaKTEPHUMHU AJIsl y4acTi cy0’€KTiB MPUBATHOTO MiANPUEMHULTBA B YIPaBIiHHI
JepXaBHUMH Tignpuemcteamu [11; 12].

Bxazani KOHTpakTH TO3BOJSIIOTE BHUKOPHCTOBYBAaTH IOCBi[ TPHBATHUX KOMIIAHI B oOpraHizaitii
OMEPaTHBHOIO YIPaBIiHHS, 3aKyIiBeab OONaTHAHHs, OpraHi3ailii rapaHTIHHOrO Ta MHiCIArapaHTIHHOTrO
00CIIyTOBYBaHHSI TOLIO. YYAaCHUKH 3 OOKy [EpXKaBHOTO CEKTOpYy 30epiratroTh 3a cO0O0I0 KOHTPOJIb Hak
OCHOBHHMM KaITiTaJIOM TaKuX HiAmpueMcTB. Taki cy0’eKkTH 3a0e3meduyioTh BUKOHAHHSA 3000B’SA3aHB OO
00CITyroByBaHHsI Ta €KCIUTyaTallii 00’ €KTIB.

BaxnuBuM acriekToM pO3BHUTKY AEP:KaBHO-IPHUBATHOTO MAapTHEPCTBA € BU3HAYEHHS MAcIITa0iB 1 Mex
BimmoBimanbHOCTI mapTHepiB. OKpEClIeHHs TaKoi BiJMOBINaIbHOCTI € OCHOBOIO JJs 3a0e3redeHHs
PIBHONPABHOCTI y B3a€EMHUHAX MK YYaCHHKaMHU MPOEKTY P KaBHO-IPUBATHOTO IAPTHEPCTBA, IO CIIPUSE
edexTuBHIN #oro peamizamnii. dopmMyBaHHA Ta 3AIHCHEHHS PIBHOIPABHUX BITHOCHH y MEXax JIEp>KaBHO-
MIPUBATHOTO TIAPTHEPCTBA 3yMOBIIOE HEOOX1THICTP 1IEHTH(IKyBaHHS BKE HA MOYATKOBOMY €Talli BiAMTOBITHUX
IHIIIATHB y MeXaX NpoeKTy. BakimBo Takok aHamizyBaTh ()iHAHCOBHU TOTEHITIAN IMPOCKTY ACpKaBHO-
MPUBATHOTO MapTHEPCTBA, HOTO IMepeBary, a TAKOK MOTCHIIIHHI PH3UKH HEJOCATHEHHS] BU3HAYCHUX ITiIeH [9;
10].

3 metoro akrtuBizarii po3Butky JIII1 mominbHO BmaBaTHCS IO CHPOMICHHS MPOIETYp IOTOHKCHHS
NPOEKTIB, MiABUIICHHS KBai(iKalii MpamiBHUKIB epKaBHUX IHCTUTYIIIH, MiHIMI3alii MOJITHYHIX PU3HKIB,
CIpUSHHS MiJBUILEHHIO 3aIliKaBIEHOCTI AepkaBu B peamizauii mpoektiB I, iHcTUTyHilHO-IpaBOBE
3aKpiIUICHHS YMOB HE3MIHHOCTI YKJIaICHHUX yroJl, HAJIAro[XEeHHS MPO30pOro MOPSAKY BU3HAUEHHS PO3MIpy
IIaTe)kKiB Ha BCIX eramax peajizamii Ta OIIIHIOBaHHS €(QEKTUBHOCTI TIPOCKTIB, OOIPYHTYyBaHHS
BiJNOBIAAaJbHOCTI yYaCHUKIB, YXBaJCHHsA 1 peamizalis AepKaBHUX IUIBOBUX IporpaM OaHKiBCHKOTO
KpeauTyBaHHs nporpam pearizamii A1, 3amydeHHs pecypciB MiXKHApOJHUX TPAHTIB i TEXHIYHOI JOMTOMOTH,
MITPUMaHHS CIPUATINBAX YMOB, CIPSIMOBAaHHX Ha HaJCKHOTO (PYHKITIOHYBaHHA (DIHAHCOBHX YCTaHOB,
3a0e3MeYCHHS 3aXUCTY MPaB BIACHOCTI BCIX YYaCHHUKIB,

BucnoBku. Pozutok JI1I1 06yMoBneHNl CyCIIIBHUMU 3allUTaMH, SIKi IepKaBa CaMOCTIHHO HE MOKe
peaizyBaTu BUXOJSYM 3 BIACHUX MOXIIMBOCTeW. Taki moTpebu mependadaroTh iHQPACTPYKTYPHI MPOEKTH
(OyniBHMLTBO JOpIr, 3a0e3meueHHs MOCIyraMH JKHTIOBO-KOMYHAJIBHOTO TOCHOJApCTBA, CTBOPEHHS
TYPUCTUYHOI iHQPACTPYKTYypH TOLIO), comianbHi (popMmyBaHHSA i (YHKLIOHYBaHHSA 00 €KTIB COLialbHOI
ctepu), 3a0e3redeHHs OUYiKyBaHb CYCIIJILCTBA Y Traiy3i 3a0e3medeHHst Oesreku (TOCTadaHHS CIEIialbHOT
TEeXHIKH, 030pO€HHS, OCHaIeHHs). [ To0anpHa (iHAHCOBO-eKOHOMIUHA KpH3a Ta NEPMAHEHTHE 3POCTaHHS
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00CsriB OIOPKETHOTO HAaBaHTa)KEHHsI MPOTATOM TPHUBAIOTO MEpiogy dYacy HE NAl0Thb 3MOTH peali3yBaTH
BKa3aHi 3aNUTH y Mexax (iHAaHCOBUX MOXKIUBOCTEH YpsIiB.

JlocBi pO3BHHEHUX KpaiH CBITY EPEKOHINBO JOBOANTS, 110 sikpa3 JIIIT sk dpopma B3aemoiil nepxasu
Ta MPUBATHOTO KaliTalxy CIPOMOKHA 3a0€3MeUnTH 3A1MCHEHHSI MAaCIITA0HUX MPOEKTIB Y KIIOUOBHX Tally3ax
Ta cdepax HaI[iOHAJIHHOI €KOHOMIKH, 1[0 BU3HA4Ya€ HEOOXIiMHICTh BIPOBA/KCHHS HCTHTYIIHHUX 3aXOJiB,
CIIPSIMOBAHMX Ha YCYHEHHS 0ap’epiB aKTHBI3allii JepKaBHO-TIPUBATHOTO MapTHepcTBa. CaMe TOMy y 6aratbox
KpaiHax i BUKopucToBy0Thcs MOxkIUBOCTI JI1I1. PazoM 3 TUM y CycHiNIbCTBI MOXKe iCHYBaTy 3HAYHHUI PiBEHb
HEIOBIpU 10 AiSTIBHOCTI YPSNOBHX IHCTUTYLIH Ta Cy0’€KTIB MiANPHEMHHITBA, 10 OOYMOBIECHO BEIMKUM
pIBHEM KOPYMIIii Ta HU3KOO 1HIMUX 1HCTUTYIIHHAX AECTPYKITiH. 3 OISy Aep KaBU BUKOPHCTAHHSI IPOCKTIB
ATl € wiNKOBUTO JIOTIYHWM, TOMY WIO Ja€ 3MOTY HE JIMIIE 3HU3UTH HAaBaHTAKCHHS Ha OOIUKET,
MOJIEpHi3yBaTH 1HYPaCTPYKTYpY, BIOCKOHATUTH (PYHKLIl YHpaBIiHHS, ane i COpUATH PO3B’SA3aHHIO LIIOTO
psiny couiaabHO-€KOHOMIUHHX 3aBAaHb.

[lepcnexTMBHUMM HamnpsAMaMy 3I1HCHEHHS NOAAIbIINX HAYKOBHUX JIOCTIDKEHb Y BKa3aHOMY HalpsiMi €
OOIpYHTYBaHHS BEKTOPiB BHKOPHUCTAaHHSI CBiTOBOTO JOCBiy JAep>KaBHO-NPHUBATHOIO MAapTHEPCTBAa B
IHCTHTYIIITHOMY T0ITi YKpaiHu.
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Abstract. The article is devoted to the study of the benefits of public-private partnerships for the
implementation of transport infrastructure development projects in the context of ensuring the national
interests of the country. The relevance of the study is underlined by the fact that public-private partnerships
are a tool that can be used to implement not only socially significant but also strategically important projects
for national security, in particular those related to the development of transport infrastructure.

The purpose of the study is to examine the European experience of establishing and developing public-
private partnerships in the context of ensuring national interests. Attention was paid to the experience of
implementing transport infrastructure projects based on public-private partnerships.

Changes in the political and economic environment require Ukraine to respond quickly to new
challenges, including the need to intensify investment in transport infrastructure development in the face of
significant budget constraints for the country and local communities. Public-private partnerships are an
effective tool for implementing critical transport infrastructure projects.

The authors have shown that the use of various forms of public-private partnerships opens up
opportunities to ensure the implementation of a number of the most important functions of the state: economic,
political, defence, law enforcement, humanitarian, public health, etc. The use of public-private partnerships
for the implementation of transport infrastructure projects can improve territorial transport links, increase
transport accessibility for the population, increase business activity and employment in the region, and
accelerate its socio-economic development. The authors consider possible models of partnership and tools for
reconciling the interests of participants in public-private partnerships.

Keywords: public-private partnership, transport infrastructure, interests, participants of public-private
partnership, project, efficiency, risk, investment climate, partnership principles.
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AHoTauisi. B cygyacHnx ymoBax rimo0ai3ariii Ta ®)OpCTKOi KOHKYPEHIIii BIpOBaKEHHS IHHOBAIIIN CTae
KJIFOYOBUM (DaKTOpOM YCITiXy Ta CTaJoro PO3BUTKY IIANPHEMCTB. I[HHOBaIliliHA CTpaTeris HO03BOJISE
KOMIIaHIsIM CUCTEMHO MiIXOUTH 10 OHOBJICHHS MPOAYKTIB, IPOIIECIB, TEXHOJIOTH Ta Oi3HEeC-MOIeIIeH.

3aranpbHa iHHOBaWiliHA CTpaTerisi MOJSArae B MOCHIAOBHOMY psAAl KPOKiB s 3a0e3medeHHs
pe3yNbTaTUBHOI 1HHOBANIMHOI MiSTIBHOCTI MiANPHEMCTBA, BPAaxXOBYIOUHM 3arajbHy CTpPAaTEeTil0 B YMOBax
00MEXEHUX PECYpCiB Ta BILTMBY 30BHIIIHBOTO CepeloBHINA. IHHOBAIiiHI cTparterii, ki MOXKe pO3pOOIITH
MiAMPUEMCTBO, 0a3ylOThCSI Ha CTpaTEriuHUX ajbTepHATHBAaX: OOMEXEHOMY 3pOCTaHHI abo 3pocTaHHi. B
3arajbHOMY, IHHOBAIliifHa CTpaTeris Mae 0araTto CIiIBHOTO 3 3aralIbHOKO CTPATETIEI0 MIAMTPHEMCTBA 1 BKITIOYAE
B cebe abo 3MIITHEHHS IMMO3HINA MiANPUEMCTBA Y BUOPAHOMY CETMEHTI PUHKY IEBHOI Taiy3i, abo aKTHBHY
nuBepcudikaiiio MisbHOCTI. ['0JOBHOIO BIMIHHICTIO MIX 3arajbHOIO0 Ta IHHOBAI[IHOIO CTPATETisIMU € TE,
IO iHHOBaLlilHa cTpaTeris 000B'I3KOBO BKIIIOYAE B ce0e €IeMEHT HOBaTOPCTBA.

[TeprmoueproBuM 3aBHaHHAM y TIporieci GopMyBaHHS iHHOBAIIHOI cTpaTerii € BU3HAYCHHS ITiJIeH Ta
3aBJaHb 1HHOBALIWHOI HisuTbHOCTI. J[JIS1 KOKHOTO MiANPHUEMCTBA BaKIMBO CHOPMYBATH 1HIHMBIIyaIbHY
CTparTeriio, sSiKa 3aJIe)KUTh BiJl piBHS IHHOBAaLIHHOCTI MPOAYKIIi Ta TUITYy IHHOBAILIi1, 10 BIPOBAIKY€THCA.
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CucreMaTH3yI04H iCHYIOY] MIIX0AW A0 eTalliB peaiizauii iHHOBaLiHOI cTpaTterii, B TOCIiIKeHi 0yo
BH[IICHO HACTYITHI KPOKHU: OpMyBaHHS LiJIeH Ta 3aBlaHb iIHHOBAI[IIHOI TisTTHHOCTI; aHAIi3 BHYTPIITHHOTO Ta
30BHIIIHBOTO CEPEIOBHIIA; pO3pOOIICHHS IHHOBALIMHOI CTpaTerii MiAPUEMCTBA; JOBTOCTPOKOBE iHHOBAIIiiHE
MIPOTHO3YBaHHS HA OCHOBI pOyAMENiHTY(KapTH); BU3HAYeHHs HEOOX1IHOT0 00CsTy pecypciB Ui iHHOBALIHOT
TiSUTBHOCTI TIANPHEMCTBA; KOHTPOJIp 3a peaji3alliclo IHHOBAIIMHOI CTpaTerii Ta KOPUTYBaHHS NpU
HEOOXiTHOCTI; BU3HAYCHHS BIUIMBY IHHOBAIIIMHOI CTpaTeTii Ha EKOHOMIYHHIA PO3BUTOK IiATIPHEMCTBA.

Kpoku ¢dopMyBaHHS CTpaTeridyHOi KapTH CYMICHI 3 BIAMOBIZHMMH €TalaMH CTpaTerii i TICHO
MEePEIUTiTAIOThCS, 1[0 POOUTH iX IHTErpaLilo B €Taly CTBOPEHHs IHHOBALIHHOI cTpaTerii 0OIpyHTOBAHOIO A
YHUKHEHHsI 1yOmoBaHHS fifi. OCOOMWBICTIO Ta TIepeBaro CTPATETiYHOI KapTH € BHKOPUCTAHHS
CTpYKTypoBaHOTro B 4aci (i 4acto rpadiuHoro) QgyHmameHTy ansi po3poOKH, MpEACTaBICHHS Ta Hepeaadi
CTpaTerivyHuX IUIaHiB, 3 OrJISYy HA CBONIOLII0 TEXHONOTIH, MPOAYKTIB i puHKiB. OIHIEI0 3 HAMBAXKIUBIIINX
MepeBar IaHoTO MiIX0Ay € KOMYHIKallis yepe3 (QyHKI[IOHAaIbHI Ta OpraHi3amiiHi MexXi.

KurouoBi cjioBa: crparteris, po3BUTOK, iHHOBAIis, IMAMPHUEMCTBO, CTpaTeTidyHa KapTa, 30amancoBaHi
MOKAa3HUKU

[ocTanoBka mpodJemu. B cydacHnx ymoBax rioOaizamii Ta )KOpPCTKOi KOHKYPEHIIiT BIpOBaKEHHS
IHHOBAIII CTa€ KIOYOBHM (PaKTOPOM YCIIiXy Ta CTAJOT0 PO3BUTKY MiJIPHUEMCTB. [HHOBalifiHAa cTparteris
JT03BOJISIE KOMITAHISIM CHUCTEMHO TIIXOIUTH IO OHOBJICHHS TPOAYKTIB, MPOIIECIB, TEXHOJOTIH Ta Oi3Hec-
Moneneil. EdexTuBHe 3miliCHEHHS 1HHOBAIIIHOI MisUTBHOCTI BHMAarae BIPOB3KEHHS CTPATETiYHOTO
VOpaBIiHHS, SKE 3a JACIKUMH JOCHITHUKAMHU PO3IJISIIAEThCS K CIOCIO JOCATHEHHS BaKIMBUX
JIOBFOCTPOKOBUX LIJICH y cucTeMi, 10 (YHKI[IOHYE B YMOBaX IOCTIHHO €BOJIIOLIOHYIOUOTO 30BHIIIHBOTO
CepemoBHINa, Yepe3 akTUBHY MOIU]IKAIIiF0 caMOi CHCTEMHU

AKTYyaIlbHICTh 3alTPOMIOHOBAHMX METOUYHUX MiIXOJIB IO CTBOPEHHS i BIPOBAHKEHHS iHHOBAIIHHUX
CTpareriii Ha miANpUEMCTBax B Y KpaiHi Ha0yBae 0coOINBOI BAKIIMBOCTI Y KOHTEKCTI MOTOYHOI F€ONOII THYHOT
CHUTYyaIlii.

AHaJmi3 ocTaHHIX HocaimkeHb i myoOsaikamiii. 3a M. [loptepom, cTparteris moisrae y CTBOpPEHHI
YHIKaJIbHOI W BHUTIAHOI MO3MIIi1, IO BKIItOYAaE pisHOMaHITHI Buau nismibHOCTI [1]. KopsenkoB [, €. Takox
MIATPUMY€E TaKy JIyMKY, BKa3ylOUHM Ha BaXXJIMBICTh 3BOPOTHOTO 3B’S3Ky MIDXK €TallaMd CTPATEeTiYHOTO
YIPaBIiHHS 7151 MOKJIMBOTO YTOYHEHHS Ta JTOONPAIFOBaHHS pe3yibTaTiB nonepeanix eramis [2]. P. Karman
ta JI. HopToH y cBoiX poOoTax miaAKpecrooTs, mo y 70% BUNankiB mpobaeMu MiAPHEMCTB OB’ sI3aHi He 3
MIOTaHOKO CTpaTeriero, a 3 HeeeKTUBHOIO ii pearizariero [3].

HaykoBui mpomnoHyroTh pi3HiI MiAXOOW 10 BH3HAYEHHS CYTHOCTI iHHOBamiiHOi crpaterii 3a I. B.
deysIoOBOI0, IHHOBAIlIIiHA CTpaTEris € CUCTEMHOI KOHIICIINE, M0 CIPSIMOBYE PO3BUTOK IHHOBAIIMHOT
TSUTBHOCT1 MIJNPUEMCTBA Ha 3JIHCHEHHS JOBrOCTpPOKOBUX Itteld [4]. Takok IHHOBamiiiHY CTpaTterito
PO3TIISAAIOTH SIK IPOBiHY (DYHKI[IOHATBHY CTPATETiI0 BUCOKOTEXHOJIOTIYHOTO MPOMHUCIIOBOTO MiIPUEMCTBA,
IO BKIOYAa€ KOMIUIEKC 3axOJiB MHIOAO TEXHOJOTIYHOTO BJIOCKOHAJICHHS BHPOOHHITBA Ta 3MiHU
OpraHi3amiifHol CTPYKTYPH, a TAKOX BIPOBAKEHHS CyYaCHUX TEXHOJIOTIH yrpaBiiHHas [5].

B po0Goti [6] iHHOBaIliiiHa cTpaTterisi BBaXaeThCs OYIb-IKMM HOBAaTOPCHKUM 3aCO00M OCSITHEHHS
CTpaTEeTivyHOI METH MimnmpueMcTBa, Toai sk 3a C. M. ImnsnieHko BOHA OMHMCYETHCS SK B3a€MOIIOB'S3aHUMN
KOMIIJIEKC 3aX0IiB JUIs 3a0e3MeueHHs YMOB TPHBAJIOTO BIXKMBAHHS H PO3BUTKY MiIIPUEMCTBA HA PUHKY Yepe3
CTBOPEHHS 1 BIPOBA/DKCHHS iHHOBAIiK [7]. 3 MOTMAMYy CHCTEMHOTO ITiIXOMy IiHHOBAIIMHY CTpaTerio
PO3TISAAIOTH K OJMH 13 KOMIIOHEHTIB €KOHOMIYHOT CTpaTerii, 110 BU3HAYAETHCS K HAOip MpaBUiI, METOIB i
3aco0iB Ui MOINYKY HAaHOLIbII MEPCHEKTUBHUX HAMPAMKIB PO3BUTKY HAYKOBO-TEXHIUYHHMX JOCHIIKEHb Ta
pEeCYpCHOI TONITHKH.

Omniitauk JI.B. anamizye poib iHHOBAITIHHOTO TIAaHYBaHHS Ta MPOEKTIB Y CHCTEMi IHHOBAIIHHOTO
PO3BUTKY MiIIPUEMCTBA B pa3i HEOOXiTHOCTI po3pOOKH IHHOBAIlIHUX Tporpam [8, c. 51].

[ocTranoBka 3aBganHa. OCHOBHUM 3aBJaHHSM Ta METOIO CTATTI € MPOaHANI3yBaTH KOHIICTITYalbHI
OiIXOAM A0 CTBOPEHHS IHHOBAIIMHUX CTpaTerii Ta aHami3y NUISXiB iX BIPOBAIKEHHS Y IisSUTBHICTD
T ITPUEMCTB TPAHCTIOPTHOTO KOMITIIEKCY; OOTPYHTYBATH iX BaXKJIUBICTH THM, IO TaKa CTpaTeTivHa TisTbHICTh
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JO3BOJISIE AJANTyBaTHCSA IIAMPHEMCTBAM 1 BCiH Tramy3i 0 3MIHJIMBHX YMOB Ta CyYacHUX BUKJIHKIB
30BHIITHBOTO CEPEIOBHUIIIA.

Bukiaaax ocHoOBHOro marepiany. AHaii3 HayKOBHX Ipallb CBiAYWTH, MO OUIBIIICTH aBTOPIB
PO3TIIAIAI0Th IHHOBAIIIT SIK IHCTPYMEHT i ABUIIICHHSI KOHKYPEHTOCIIPOMOXKHOCTI Ta aAanTaIii i JIpHeEMCTB 10
MIHJIMBUX yYMOB 30BHIIIHBOTO cepenoBuina. [Ipu 11boMy HaroJonryeTbcs Ha BajXKIIMBOCTI CHCTEMHOTO Ta
KOMITJIEKCHOTO TiAX0Ay A0 (OpMyBaHHS iHHOBALIHHOI cTpaTerii 3 ypaXyBaHHSAM LileH, MOXINBOCTEH Ta
00MeKeHb KOHKPETHOTO mignpueMcTBa. OKpeMi JOCTITHUKY MPUIUIAIOTH YBary KiacuQikaiii iHHOBaI[iitHAX
CTpaTeriii Ta MEXaHi3MaM iX peaii3allii Ha IPaKTHII.

EdexruBHe 31ilicHeHHS iHHOBAIIHOT iSUTPHOCTI BUMarae BIPOBaKEHHS CTPATETiYHOTO YIIPABITiHHS,
SIKE 32 JICIKMMH JOCIiTHUKaMH PO3TIIAJAETHCS K CIIOCIO TOCATHEHHS BaXKIMBUX JOBIOCTPOKOBUX IIiIEH y
CUCTEMI, IO (PYHKITIOHYE B YMOBaX IOCTIHHO €BOJIIOIIOHYIOYOTO 30BHINTHREOTO CEPEIOBHUINA, Yepe3 aKTUBHY
MoOM(DIKAIIIO caMOi CHUCTEMH.

Knacnunnit minxin go BuOOpy cTpaTeriii monsirae B TOMY, IO CTpaTeris mpencTasise co0or Hadip
MPaBWII AJIs1 YXBaJICHHS PillleHb, SKUMU OpraHi3allis KepyeThCs y CBOTH AismbHOCTI [1].

InHOBaIIfiHA CcTpaTeTis IMOJIATaE B TMOCIITOBHOMY psi KPOKIiB IS 3a0e3MedeHHsS Pe3yTbTaTHBHOI
IHHOBANIMHO JisSUTBHOCTI MiATIPHEMCTBA, BpaXOBYIOUH 3arajibHy CTPATETII0 B yMOBaX OOMEXEHHX PECYPCIB Ta
BILTMBY 30BHIIIHBOTO cepenoBuina. He3ane:xxkHo Bij 0ararb0oX CTpareriii, 0 iCHYIOTh Y MiIIPUEMCTBA, BOHU
BCi 0a3ylOThCS Ha CTPATEriuHUX aJIbTEpPHATHBAX: OOMEXKEHOMY 3pPOCTaHHI, 3pOCTaHHI a00 CKOPOYCHHI.
3po3yMiJio, MO0 CTpaTeris IHHOBAIIfHOI MiIsITBHOCTI MOKE€ TPYHTYBAaTHUCh JIMIIE HA TMEPIIMX JBOX
anpTepHaTHBax. B 3aranpbHOMy, iHHOBaIlilfHa CTpaTeris Mae 0araTo CIUTFHOTO 3 3arajbHOI0 CTPATETIEI0
MiANPUEMCTBA 1 BKIIIOUa€ B cebe ab0 3MilTHEHHS MO3MLIN i AIPUEMCTBA y BUOPaHOMY CErMEHTi pUHKY TIEBHOT
raiysi, 800 akTUBHY JUBEPCU(IKAIIIIO TISUIBHOCTI. ['0JIOBHOO BiIMIHHICTIO MIXK 3arajibHOIO Ta IHHOBAIIIHOIO
CTpaTeTisIMA € Te, IO IHHOBaIlilfHa CTpaTeris OOOB'SI3KOBO BKJIIOYAE B ceOE €IEMEHT HOBATOPCTBA. Y
JiTepaTypi PO3pi3HAIOTH Pi3HI TUMU IHHOBALIMHUX CTpATeridi, A€ KIACHYHO IX IMOAUIAIOTh Ha aKTHUBHI
(HacTynaJbHi, eKCIIAHCHBHI) Ta HacUBHi (3axucHi, 006opoHHi) [9, 7, 8].

3rigHo 3 T. M. SlHKOBIleM, MOKHAa BH3HAYUTH IIICTh PI3HOBHJIB CTPATEriii iHHOBAIiM: KJIaCHYHA,
MOXIMBICTh BUKOPHCTAHHS pUHKOBOI HIllll, iMiTaIliiiHa, 3aXUCHAa, 3ajiexHa, Ta arpecuBHa [10]. O1xke, aBTOpH
PO3MOAUISIIOTE CTpAaTerii 3aJIe’KHO BiJl KHUTTEBOTO LUKy MPOIYyKIUii Ta cTaHy mianpuemcrtsa. Lle mos'szaHo 3
THUM, 10 HA Pi3HUX €Tanax pO3BUTKY Ta 3a pi3HUX (PiIHAHCOBHX YMOB HiAMPUEMCTBO MA€ Pi3HI CTpAaTETiyHi MiJIi.
B ocHOBHOMY, OUIBIIICTE KJIACHYHWUX CTpaTeTii IHHOBAIliM CXOXi, ajle MaroTh pi3HI Ha3BH, SKi
BHKOPHCTOBYIOTh Pi3Hi aBTOPH.

E. Yad i Bu3Hauae Tpu Moeni cTparTeriii BiIOBiAHO 10 PiBHS Ta METH KEPiBHUIITBA: IPSAMOIIHIAHY,
aJanTuBHy Ta iHTepnperyouy [11]. [Ipsamoniniiina cTpateris, sika 60a3yeThCcs HA MPSIMiA MOJIE, CIIPSIMOBaHa
Ha IJIaHyBaHHS Ta BOyIOBaHA y MTePEKOHAHHS, 1110 BCI MAMPUEMCTBA MAIOTh I, SKi MalOTh OYTH TOCITHYTI
Ha IEBHUX PIBHSX YIPABIIHHA IPOTATOM IIEBHOTO Yacy. AJaNTHBHA CTpATeris nepeadavae, mo miAnpueMCcTBO
Ma€ alanTyBaTHUCh O BUSBICHHUX 3MiH ITiJ] Yac OLiHKH 30BHIIIHBOTO Ta BHYTPIIIHLOTO CEPEOBUILA. Y LEOMY
KOHTEKCTI1 CTparerisi BU3HAUAE€ PO3BUTOK MOMKIMBOCTEH Ta PECypciB, sIKi JO3BOJISIOTH BUKOPHUCTOBYBATH
TIOTEHITIHI MOKJIMBOCTI. [HTepIpeTaTUBHA PO3TIIANAE CTPATETII0 SK PE3yiabTaT MOCTIMHOTO MiaJloTy MiX
PI3HMMH HEPCIICKTHBAMH 32 MEKaMH OpraHi3allil; [ie BUSBIsIE CHMBOJIIYHE BUPQKEHHS KYJIBTYPHU OpraHisarii,
10 3aJIeXKHUTH BiJ] BHYTPILIHIX Ta 30BHIIIHIX BitHOCHH. L{s cTpaTeris cnpsimoBaHa Ha hopMyBaHHsI TOTSHIIITHO
MO3UTHBHOT'O CIPUIHSATTS JIsSUTBHOCTI MIANPUEMCTBA Ta Tiepeadavae miABUICHHS TO3UTUBHOIO iMipKy [11].

CucteMaTH3yIO4H iCHYIOYI TiAXOAM A0 €TalliB peajizarii iHHOBaIliiHOI cTpaTerii, MOXXHA BHIITUTH
HACTYIHI Kpokd: (OpMyBaHHS IMiJiell Ta 3aBJaHbh IHHOBAI[IMHOI MiSUTBHOCTI; aHaNi3 BHYTPIIIHBOIO Ta
30BHIITHBOTO CEPEIOBHINA; PO3POOIICHHS IHHOBAIIIIHOT CTpAaTeTii M AMPUEMCTBA; JOBFOCTPOKOBE IHHOBAIIIHE
MIPOTHO3YBAaHHS Ha OCHOBI POYIMEINHTY; BHU3HAYEHHS HEOOXITHOTO OOCATY pecypciB Il iHHOBAIiHHOI
TiSUTBHOCTI  TIANPHEMCTBA; KOHTPOJIb 3a peaji3allielo IHHOBAIIMHOI CTpaTerii Ta KOPUTYBaHHS NpHU
HEOOXiAHOCTI; BU3HAYCHHS BIUTMBY iHHOBALIMHOI CTpaTerii Ha eKOHOMIYHUN PO3BUTOK MiANPHEMCTBA.

[NeprodeproBuM 3aBaaHHsAM y mpolieci popMyBaHHS IHHOBALIHOI cTparterii € BU3HAUCHHS IIiJIel Ta
3aBIaHbh IHHOBAIIMHOI MiSUTBHOCTI. JI7s KOKHOTO MiANPUEMCTBA BaXIHBO C(HOPMYBATH IHIWUBITyabHY
CTpAaTeTio, sKa 3aJIe)KUTh BiJ PIBHA IHHOBAIIMHOCTI MPOMYKINI Ta TUMY iHHOBAIii, IO BIPOBAIKYETHCS.
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HezanexxHo Bif piBHA i1HHOBAIIIMHOCTI TPOAYKINii, MiANPHEMCTBA TMOBHHHI TMPArHyTH M0 TOHAIBIIOTO
PO3BHUTKY, OCKUIBKM KOMIaHii, SIKi JOCATalOTh KOHKYPEHTHHMX IepeBar 3aBISKH HOBOBBEICHHSIM, MOXYTh
YTPUMATH iX TiIIBKH 32 YMOBH TIOCTIHHOTO BJJOCKOHAJICHHS Ta BIIPOBAKEHHS iHHOBAIIIH [1].

J1lo1aTKOBOIO BYKITMBOIO YMOBOIO € TIOJIOKECHHSI ITiIMTPUEMCTBA BiTHOCHO TTPOBIHKX Yy CBOTH ramy3i. L1i
(hakTopM BH3HAYAIOTh I[Ti Ta 3aBAAaHHSA IHHOBAIMHOI JiSUTBHOCTI MIMPHEMCTBA. 3arajioM BHOIp
IHHOBAIIMHUX CTpaTerii 3A1HCHIOETHCS 3 BUKOPUCTAHHSIM Pi3HOMAaHITHHX METOJIB, SIKi Yy3araJbHEHO
MpEeICTABIICH] y BUIIISAI MaTpHIlb, IHIEKCIB, AiarpaM Ta 0araToKyTHUKIB. OCHOBHHM KpHUTEpieM IJisi BUOOPY
CTparteriii po3BUTKY miampueMcTB € MaTpuii AHcodda, bocTorchkoi koHCanTrHTOBOI rpymu, Mak Kinci
Ixenepan Enextpuk, SWOT-anani3, a Takoxk cucrema 30alaHCOBaHMX IOKa3HHKIB. B cydacHMX ymoBax
NPOBIIHI CBITOBI KOMIAHii aKTHBHO BHKOPHCTOBYIOTh TaKWH METOJ IUIAaHYBaHHS Ta MPOTHO3YBaHHS
TUSTTEHOCTI, K CTpaTeridHi kKaptu abo poyamemninr. Llel migxix mependadae moOymIoBy «IOPOKHIX KapT» —
MapIuIpyTiB PO3BHTKY KOMIaHii B Malil0yTHEOMY, 30CE€PEKEHIX Ha KIIFOUOBUX HANPSMKAX JisUTBHOCTI, TAKUX
SIK PUHOK, IIPOAYKTH, TEXHOJOT1i, KOHKYPEHTH, CHPOBHHA 1 TaK AaJi.

3rigHo 3 P. Kamanowm i JI. Hopronowm [3], cTpareriuna kapTa mpeicTaBisie COO00 3aci0 Bizyaizarlil
cTparerii, Mo y3ropKye Ta IHTETPYyE MiTi MiAIPUEMCTBA B €MHY CTPATETiI0 HAa OJHOMY apKyIi nanepy. Bona
TaKoX BKIIIOYAE€ KIFOYOBI TMOKA3HUKH, SIKi JIOTIOMararoTh B peamizaiii miei crparterii. lle Bu3Ha4YeHHA
BiJMIOBiAa€ PO3YMIHHIO «JOPOKHBOI KapTH», sike BucioBieHe M. Jlicenem ta P. IIxaanem [12]. Taky kapty
Ut pOpMYBaHHS iHHOBAIIIHOI cTpaTerii HaMU HaBeIEHO Ha puc. 1.

Kpokn dopmyBaHHS CTpareridyHOi KapTH CyMICHI 3 BIAMOBITHUMH €TalmaMd CTpaTerii i TICHO
MIEPETUTITAIOThCS, 0 POOUTH IX IHTETPAIIiI0 B €TalM CTBOPEHHS IHHOBAIIMHOI cTpaTerii 00IpyHTOBAHOIO AJIS
YHUKHEHHS nyOmtoBaHHS aild. OcoOJMBICTIO Ta MepeBarol0 CTPATEeTiYHOI KapTH € BHUKOPUCTAaHHS
CTpYKTypoBaHOTro B 4aci (i 4acto rpadiuHoro) gyHmameHTy ansi po3poOKH, MpeACTaBICHHS Ta Iepenadi
CTpATeTiYHUX IIaHIB, 3 OTJISAY HA €BOJIOIIIO0 TEXHOJOTIN, MPOAYKTIB 1 puHKIB. OMHIEIO 3 HAWBAKIUBIIINX
IepeBar IaHoTO MiIX0Ay € KOMYHIKallis yepe3 (pyHKI[IOHAIbHI Ta OpraHi3amiifHi MexXi.

[Tpouec po3poOKK cTpaTeTiYHUX KapT 00'€JHYE Ta Y3roAXKye Pi3Hi KIIOYOBI 3alliKaBlIeHi CTOPOHH Ta
nepcnekTuBy. L{idicHa cTpyKTypa CTpaTeriyHoi KapTu O0e3rmocepelHbo MoB'si3aHa 3 OCHOBHUMH NTUTAHHSIMU,
10 BUHUKAIOTh ¥ OYIb-IKOMY CTPaTeTiYHOMY KOHTEKCTI: KyJ{ MU IIparHeMO OTparuTH? Jle Mr 3HaxoquMocs
3apa3? Sk Mu Moxemo Tyau gicratuca? Yomy mu noBunHi gisitu? Lo mu Mmaemo 3pobutn? Sk Mu moBHHHI
e 3pooutn? Konu? 3aranom, crpareridai KapTé KIacu(ikyIoThCs 32 TPUEID KPUTEPISIMUA: METO0, OPMATOM,
turoM. Ha cydacHOMy ertami ()OpMyBaHHS CTpaTeTiuHHX KapT IOB'SA3YIOTh 3 CHCTEMOIO 30aJaHCOBAHHX
MMOKa3HWKIB. BiNMoBimHO cTpaTeriydi KapTH [ IHHOBAI[ifHOI [ISUTBHOCTI TaKOoX IependadaroTh
BUKOPHUCTaHHS CHCTEMH ITOKA3HUKIB, 3 TKUMU IOBUHHI 30iraTHCs eTany iHHOBAIIHHOI JisSUTBHOCTI Ta JKepera
¢inancysanns [1 — 3].

3aranbHAIMHU XapaKTEPUCTUKaMH BUKOPHCTAHHS CUCTEMH 30aJaHCOBAaHMX IMOKA3HUKIB, BU3HAYEHUMHU
Ha OCHOBI Jixepen [3], € HacTymHe:

1. 3actocyBaHHS He nulle (iHAHCOBUX NMOKA3HUKIB, a i He(DiHAHCOBUX Pa3oM i3 HUMH.

2. bamancyBaHHs TOKa3HHKIB BiOyBaeTbcs y YOTHPHOX Tpymax: (QIHAHCOBUX, KIIEHTCHKHUX,
BHYTPIIIHIX TIPOIIECiB, HABUYAHHS Ta PO3BUTKY.

3. Ls cucrema 3a0e3neuye OIHKY eheKTHBHOCTI TISUTHHOCTI MiIPHEMCTBA SIK Y MUHYJIOMY, TaK i B MAHOYTHEOMY.

4. IcHye 3B'A30K MK IOKa3HUKAMH y CUCTEMI, SKHI BiTOOPa)KEHO Y CTPAaTETiYHUX KapTax.

5. BrpoBakeHHs cHCTEMH 30alaHCOBaHMX IMOKA3HUKIB BiJIOYBA€THCSA 3BEPXY IO HHU3Y 4Yepe3 BCIO
oprasi3aIiro.

6. Cucrema 30a1aHCOBaHHX ITOKA3HUKIB MICTHTH 10 20-25 MOoKa3HUKIB Ha MiAPHEMCTBO, OJTU3BKO 7—
10 Ha migpo3/ii Ta He OLIBIIE 5 HA OHOTO MpalliBHUKA.

OCKiTbKY IHHOBAITIITHA JiSUTEHICTE BiTHOCHTHCS JI0 OTIEPAIliitHO1, BAXKJIMBUM € BIH3HAYCHHS ii BIUIMBY Ha
€KOHOMIYHHI PO3BHUTOK IIiIIPUEMCTBA Ta KOPUTYBAaHHS iHHOBAIiHOI cTpaTterii 3a moTpedu. BrpoBamkeHHs
LBOTO MIJXOMy MOXKE OYTH KOPHUCHUM JJisi BITYM3HSHHUX MIiANPHEMCTB, OCKUIBKA BOHO HANlA€ MOXKIIHBICTH
(hopMyBaTH pi3HOMAaHITHI HAIPSIMKH PO3BUTKY IHHOBAIIIMHOT TISUTBHOCTI B 3aJISKHOCTI Bijf 00cTaBrH. DiHAHCOBI
MEHEDKEpH ITIIMPUEMCTBA TIOBHHHI MaTH JEKiIbKa BapiaHTIB peaiizarlil iHHOBaIlifHOI cTparterii — BiX
ONITUMICTUYHOTO JIO TIECHMIiCTHYHOTO, i BYACHO KOPUTYBATH 11 peai3aiito BiAIIOBIIHO 0 30BHIIIHIX YMOB.
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Pucynok 1 — Eranu popMyBaHHs iIHHOBaiHOI cTpaTterii

Figure 1 — Stages of forming an innovation strategy
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Ha crorogui B VYkpaiHi jwmme oOMexeHa YacTHHA MiJIPUEMCTB 3aiiMaeThCs 1HHOBAILIHHOIO
JiSUTBHICTIO, 1 1l MEHIIE 3aCTOCOBYE CTpaTeTiuHe 1HHOBALliHE TUIaHYBaHHSI.

Tomy BKJITFOUEHHS AOPOKHBOI KapTH y mpoliec GopMyBaHHs iHHOBAIIHOT cTpaTeTii CipusiTuMe
ITiIBUIIEHHIO THYYKOCTI Ta 3aTHOCTI OLIBIII OTIEpaTHBHO pearyBaTH Ha 3MIHU B CEPEIOBHUIIT ITiAIIPUEMCTBA.

IIpote, 3acTocyBaHHS MeTOLy OCHUMApKIHIY BBA)KAEThCS HEAOLUIBHUM, OCKUJIBKH II€ CIIPHSE
yHiBepcaiizawii, a He iHAuBigyanpHOcTi. 3a cinoBamu M. Iloprepa, miampuemcTBa, SKi aKTHBHO
BUKOPUCTOBYIOTh OCHUMAPKIHT, CTAIOTh MOMIOHUMHU OJHE IO OJHOTO, a KOHKYPEHIlisS NMEPETBOPIOETHCS Ha
3MaraHHs iICHTHIHUX METO/IB, I¢ HIXTO HE 3aTHUH 3100y TH IepeBary.

BucnoBku. Cucremarmsarisi Cy4acHHWX MWiAXOJIB [0 IHHOBAIifHOI cTparerii mokasye, IO I
MOCIIIIOBHICTH JIili 3a0e31eYeHHs e)eKTUBHOI iIHHOBALIHHOT AISUTBHOCTI MiIPHUEMCTBA, BPAXOBYIOUH 3arajibHy
CTpaTerTito Ta 0OMEXXEHICTh PECYPCiB Ta BILIUB 30BHINITHLOTO CepeIoBUIIA. BIpoBamKeHHS CTpaTerivHuX KapT
Ta CUCTeMH 30aJaHCOBAaHUX MOKa3HUKIB € TIEPCIEKTUBHUM HAIpsSMOM aKTHBi3allii iHHOBAIIIHOI cTpaTerii.
Tomy BKIIIOUEHHSI CKIIaI0BOI, TAKOT SIK CKJIQJaHHsI CTPATETiYHO] KapTH, A0 eTamniB (OopMyBaHHs iHHOBALHOI
cTpaTerii MigBUIIUTh €(EKTUBHICTh BUKOPUCTAHHS (PIHAHCOBOrO 3a0e3MEYCHHS IHHOBAIIMHOT AisUTBHOCTI,
OCKIJTbKA MEHEDKMEHT OyJie MaTH TUIaH NIk IS pi3HUX yMOB. Takok iHHOBaIiitHa CTpaTeris MOBUHHA OyTH
iHTerpoBaHA B CHUCTEMYy 30allaHCOBaHWX IIOKAa3HHUKIB TIANMPHEMCTBA, OCOOIMBO MO0 (opMyBaHHS
¢inaHcoBOTO 3a0€3MeUeHHS IHHOBAIIHOT AisTBHOCTI.
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Abstract.In current conditions of globalization and fierce competition the introduction of innovations becomes
a key factor in the success and sustainable development of enterprises. An innovative strategy allows
companies systematically approach the renewal of products, processes, technologies and business models.

The general innovation strategy consists of a consequent step to ensure effective innovative activity of
the enterprise, considering the general strategy in conditions of limited resources and the influence of the
external environment. Innovative strategies that a company can develop are based on strategic alternatives:
constrained growth or growth. In general, the innovation strategy has a lot common with the general strategy
of the company and includes either strengthening the position of the company in the selected market segment
of a certain industry or active diversification of activities. The main difference between the general strategies
and innovative strategies is that the innovative strategy necessarily includes an element of innovation.

The primary task in the process of forming an innovation strategy is to define the goals and tasks of
innovation activity. It is important for each enterprise to form an individual strategy that depends on the level
of product innovation and the type of introduced innovation.

While systematizing the existing approaches for the implementation stages of innovation strategy, the
following steps were identified in the study: formation of goals and tasks of innovation activity; analysis of
the internal and external environment; development of innovative strategy of the enterprise ; long-term
innovative forecasting based on roadmapping ; determination of the necessary resources for innovative activity
of enterprise; control over the implementation of the innovation strategy and adjustments if necessary;
determination innovative strategy’s impact for the economic development of the enterprise.

The steps of forming a strategic roadmap are compatible with the corresponding stages of the strategy
and are closely intertwined, which makes their integration into the stages of creating an innovative strategy
justified to avoid actions duplication. The unicity and advantage of a strategy map is the use of a time-
structured (and often graphical) base for developing, presenting and communicating strategic plans considering
technologies’ evolution, products and markets. One of the most important advantages of this approach is
communication via functional and organizational connections

Keywords: strategy, development, innovation, enterprise, strategic map, balanced indicators.
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AHoTamisi. Y cTaTTi MOCHIIPKeHO iHHOBaIlidHI IHCTpYMEHTH HeWTpamizamii edekrty OymepaHra B
JIOTICTUIHUX BUTpATaX MiAMPUEMCTB B YMOBaX BOEHHOTO CTaHy B YkpaiHi. O0TpyHTOBaHO, [0 HETPOAYMaHi
3aX0JI1 €KOHOMii, SIK-OT CKOPOYCHHS IHBECTHIlil y TPAHCHOPT YW 3HIKEHHS BUTpPAT Ha NpOQiuIaKTHYHE
00CITyrOBYBaHHs, MOXKYTh ITPU3BECTH JI0 3POCTAHHS TPAHCIIOPTHUX BUTPAT 1 BTPATH KOHKYPEHTHHX TIepeBar.
O0’€KTOM JOCTIIKEHHS € TIPOLIECH YIIPABIIIHHS JIOTICTUYHUMHU BUTpATaMH MIiAIPUEMCTBA, 1110 3a3HAIOTh 3MIH
y KPU30BHX YMOBaX.

Po3rnsHyTO OCHOBHI YMHHHMKH 3POCTaHHS BUTPAT: pyHHYBaHHS iHGPACTPYKTYpPH, 3pOCTaHHS ITiH Ha
naJybHe, eHepreTHYHa Kpu3a, MiABUIICHI PU3UKH MepeBe3eHb Ta peokalis 0i3necy. [IpoaHanizoBaHo epexT
OyMepaHra, 1[0 BUHUKAE Yepe3 KOPOTKOCTPOKOBI 3aX0/IM €KOHOMI1, sIKi 3r0JJ0M 301IBITYIOTh BUTPATH.

JocmimkeHo BHKOPHCTaHHA NHQMPOBUX TEXHOJOTIH I ONTHUMI3amii JIOTICTHYHHUX BUTpAT.
3acrocyBanns Iareprery pedeii (IoT), mTydyHoro iHTeNeKTy Ta HUGPOBUX ILIATPOPM T03BOJISE CKOPOTUTH
BUTpATH Ha TPaHCIIOPTYBaHHS Ta CKIAJCHKi onepauii. BctaHoBIeHO, 1110 BUKOPUCTAHHS LITYYHOTO 1HTEIEKTY
MOX€ 3HU3UTH JIOTiCTUYHI BUTpaTh Ha 5-20%, a aBTOMaTH3aLlisl CKJIAAiB — CKOPOTHTH piBeHb 3amaciB Ha 20—
30%.

PosrisiHyTO 3ax01 1010 €()EeKTUBHOTO YNPABIiHHS MEPCOHAIOM, BKIIOYAIOUU (hiHAHCOBI CTUMYIIH,
OporpaMu HacTaBHHLTBA Ta aBTomaru3oBaHi HRM-cucremu. 3anpomnoHOBaHO CHCTEMY MPEBEHTHBHOIO
00CITyTOBYBaHHS TPAHCIIOPTY Ha OCHOBI TeneMeTpil Ta GPS-KoHTpoOITI0, IO 3MEHIITy€ BUTPATH HA PEMOHTH Ta
3aro0irae nepeyacHoOMy BUXOY TEXHIKH 3 Jay.
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[IpoanamizoBaHo JepXaBHI 3aXOAW MIATPUMKH JIOTICTHYHUX KOMITaHINA: TIOJATKOBI MBI,
KOMIICHCAIIIF0 BUTPAT Ha OHOBJCHHS 1HPPACTPYKTypH, (piHAHCYBaHHS iHHOBALliMHUX MPOEKTIB 1 PO3BUTOK
MYJBTUMOJAIBHUX TPAaHCIIOPTHUX KOPUAOPiB. BH3HAYEHO poNIb MiXKHAPOJHUX IHBECTHLIH y MoJepHizalii
YKpPaiHCBKOI JIOTICTHYHOT iHQPACTPYKTYPH.

VY BHCHOBKaxX HAaroJIONIEHO Ha BaKJIMBOCTI CTPATEriyHOTO MiAXOAY IO YIPABIIHHSA JIOTiCTHYHUMH
BHTpaTaMH, BIIPOBAKEHHS MU(DPOBUX TEXHOJIOTIM Ta aBTOMAaTH3aIlil, a TAKOXK IMATPUMKH KBaTi(iKOBAHUX
KajpiB. Pe3ynbTatn MOXKYTh OyTH KOPHUCHHUMH JJISl JIOTICTHYHHX KOMIIaHiH, YIpPaBIiHIIB i HAYKOBIIIB, IO
3aliMaroThCsl MUTAaHHAMHU ONTHMI3allil BUTPAT Y cepi TpaHCHOPTY Ta JIOTICTUKH.

KurouoBi cioBa: iHHOBarii, IHHOBAIlIHI IHCTPYMEHTH, IHHOBAIlIHI TEXHOJIOTiI, eheKT OyMepaHry,
JIOTICTUYHI BUTPATH, YIPABIiHHS IEPCOHATIOM, JIOTiCTHYHA KOMIIaHisl, CTpaTeTisl IiJIPUEMCTBA.

IMocTanoBka mpo6Jemu. B yMoBax BOEHHOTO CTaHy B YKpaiHi JIOTICTUYHA CUCTEMa 3a3HaJla 3HAYHUX
BUKJIMKIB dYepe3 pyHHYBaHHSI iHGPAcTpyKTypH, OJOKaay TOPTIB, HECTaOUIbHICTh CHEPTETHYHOTO
3a0e3MeYeHHs Ta 3MiHHM y TJIOOANBHUX JIAHIFOTaX MOcTadaHHs. [liAnmpueMcTBa 3MyIIeHI MIyKaTH CHOcoOu
€KOHOMIi, TpOTe AEAKi 3aX0/IH, TaKi sIK CKOPOUEHHSI BUTPAT Ha NMPOo(diITakKTHYHE 00CITyTOBYBaHHS TPAHCIIOPTY,
3aMiHa KBaji(hiKOBaHOTO IMEPCOHAITY JIEIICBIIOI POO0T00 CHIIO0 a00 3MEHIIICHHSI IHBECTHIII, MOXYTh MaTH
3BOPOTHUH e(eKT, BijoMHuii K eeKT OyMepaHry.

Leit epexT ycknaaaoeTbes GakTOpaMu, IpUTAMaHHUMHA BOEHHOMY CTaHY:

* (¢i3uuHe pPYWHYBAaHHS TPAHCIOPTHOI iHMPACTPYKTYpH (MOCTH, JOPOTH, 3aTi3HUIII) OOMEKYyeE
MOJKJIMBOCTI JIOCTaBKH TOBapiB Ta 30UIbIIYE TPAaHCIIOPTHI BUTPATH;

* 3pOCTaHHs LiH Ha TajbHEe Ta Tepeboi B eHeprormocTadyaHHi 3yMOBIIOIOTH 3POCTaHHS BapTOCTI
MepeBe3eHb Ta NOTPeOy B abTEPHATUBHUX JIOTICTUYHUX PIIICHHSX;

* [T IBHIIICHA PU3UKOBaHICTh MTEPEBE3CHD (00CTpLIM, MIHYBaHHS JOPIT) BUMAarae T0AaTKOBUX BUTPAT HA
CTpaxyBaHHS BaHTaXiB 1 O€3IeKy nepeBe3eHb;

* BHMYIIIEHA peyioKaris Oi3Hecy B 3aximHi perioHn Ykpainu abo kpainu €C 3MiHIOE TpagulliiiHi
MapIIpyTH Ta CTBOPIOE TOaTKOBI BUTPATH.

TakuM YMHOM, y MMOTOYHHX YMOBaX CKOPOYEHHS BUTpAT 0e3 ypaxyBaHHsS JIOBrOCTPOKOBHX HACIiJKIB
MOJKE MPU3BECTH A0 Lie OIMbIIMX (iHAHCOBUX BTpAT, 3HIKCHHS MPOJYKTUBHOCTI Ta BTPATH KOHKYPEHTHHX
repeBar.

AHajni3 ocTaHHixX aochimxkens i myoaikaniii. J{ns Ykpainu 1ie muTaHHS € HAA3BUYAHO BaYKITUBUM.
[MuTaHHSIMH PO3BUTKY JIOTICTUYHUX MiANPHUEMCTB 3aiiManmcs Taki HaykoBui, sik M. I'puropak, €.
Kpukascekwii, H. [ToroBa, M. Oxnanzep, O. Onekctok. Cepen Mi>KHapOJHUX €KCIIEPTiB BapTO BimzHauuTH J].
Yotepca, M. Kpictodepa, /1. bayepcokca ta JI. JlamGepra.

[porniecu popMyBaHHS JOTICTAYHUX BUTPAT Ta YIPABIIHHI HUMH JOCHTIDKYBAIUCH B nipaisix M. Peru,
O. 3asurtiii, T. dinopenko, JI. Konnprok, H. Ctpyk, €. Pynniuenko, H. ['aBioBcekoi Ta iH. OqHAaK TUTaHHS
HeWTpaizallii epexTy OyMepaHTy B JIOTICTHYHHX BUTpaTaX TOCHTIHKEHO HETOCTATHRO 1 MOTPeOy€E MOJATBIIIOTO
BUBYCHHSI.

CyuacHi HayKkoBi IyOmikanii MOKa3yroTb, [0 3aCTOCYBAaHHA HU(PPOBHUX TEXHOJOTiH, aBTOMAaTH3Aalii, a
TaKOXX CTpaTeriii THYYKOCTI Ta ajanTallii ormoMaraloTb 3MEHITUTH HETATUBHUH BIUIMB KPU30BHX CUTYAIlH i
HeWTpamizyBaTH e(eKT OyMepaHTy, IO TO3BOJISIE 3HU3UTH BUTPATH HA JIOTICTHKY B YMOBax BilfHU Ta iHIIHX
rI00ABHUX KPU3.

Mera ii 3aBaanHs po60oTH. MeTa cTari monsArae B po3riisfi CYKYITHOCTI iHHOBalliHUX IHCTPYMEHTIB
HeWTpaizallii epekTy OyMepaHTy B JIOTICTHYHUX BATpaTaxX Ta afalTaril CHCTEMHU MOCTadaHHs 0 KPU30BHX
yMOB. [1JIsl TOCATHEHHS IMOCTABJICHOI METH HEOOX1ITHO BUPILIMTH HACTYIIHI 3aBJaHHS:

1. BuzHauuTH KI1040Bi (DaKTOPH 3pOCTaHHS JIOTICTUYHHUX BUTPAT B yMOBax BiifHH.

2. OuianTty e(peKTHBHICTh BUKOPUCTAHHA iHHOBaIiHUX TexHomioriH (IoT, mryunuii inTenekr, nudposi
atopMu) JUTS 3HWKEHHS BUTPAT.

3. 3anponoHyBaTi ONTHUMAJIbHY MOZAETH YNPaBIiHHA IEPCOHAIOM, fKa 30epeKe JOCBIAYEeHI KaaApH Ta
i IBUIINATE €PEKTUBHICTh HOBUX TPAIliBHUKIB.

HayxoBwnit sxypHaII « ABTOMOBUIbHI JOPOI'M I IOPOXKHE BYAIBHULITBO», 2025. Bumyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY», 2025. Issue 118. Part 1.

253



EKOHOMIKA / ECONOMICS

4. OnTuMizyBaTH BHUTpPAaTH Ha NpodiakTHYHE OOCIyroBYBaHHS TpaHCIOPTY 0Oe3 pu3uKy ioro
MepeaYacHOro BUXOAy 3 Jafy.

5. Po3pobutu pexoMeHaaIii moo AepKaBHO1 MiATPUMKH JOTiCTHYHUX KOMIIAHIH y KPH30BUX YMOBAX.

Buknaxg ocHoBHOro martepiany nociaigxkeHHs. BilicekoBi aii B VkpaiHi mpu3Benu 10 3HAYHOTO
3pOCTaHHS JIOTICTHYHUX BHUTpAT 4epe3 PyHHYBaHHS iHPPaCTPYKTypH, BUCOKI I[iIHM Ha TMAJIMBO, IiJBHUIIEHY
HeOe3IeKy MepeBe3CHb 1| MaCOBY pelloKallito koMmanii. e cripuananimo epext OymepaHra: KOPOTKOCTPOKOBI
3aX0f 31 CKOpPOYEHHS BUTpAT, SK-OT CKOPOUEHHS IHBECTHIIIH, 3HWKEHHS BapTOCTI OOCIYrOBYBaHHS
TPaHCIOPTHHX 3ac00iB 1 3aMiHa KBaIi()iKOBaHOTO IIEPCOHATY ACLICBIIOI0 POOOYOI0 CHIIOI0, Y JOBIOCTPOKOBIH
MEePCIEKTHUBI TUTHKH 301UTBIIYIOTH BUTPATH.

Kpim Toro, 3pocTaHHs BapTOCTi CTpaxyBaHb Ha BaHTa)KOIIEPEBE3EHHS Yepe3 3pOCTaHHS PU3HKIB, TAKHX
SIK BIMCHKOBI Iii 1 pO3IIMpPEHHS «CIpUX 30H», YCKIAAHIOIOTH POOOTY MepeBi3HUKIB. [lepeBaHTaXKeHiCTh
3aJI3HMYHOTO 1 MOPTOBOrO TPAHCIOPTY Yy 3B'SI3KY 13 OJIOKAIO0I0 NESKUX CYAHOIJIABHUX MapLIPYyTiB 3MYIIy€
KOMITaHii aJanTyBaTH CBOI JIAHITIO)KKH ITOCTABOK, IT[0 TIPU3BOIUTH O iX 3aTPUMOK 1 TIABUIIICHHS OTIEPAIliifHIX
BUTpAT.

ITonopoxxyaHHs MajavBa 1 BIICYTHICTH €HEPreTHYHO! OE3MEKH TaKOX MPU3BOAATH 10 JAOAATKOBHX
BHUTpAT, 30KpeMa 10 HEOOXITHOCTI IIyKaTH aJbTePHATHBHI JDKEpella eHeprii Ta BHKOPHCTOBYBATH MEHII
e(eKTHBHI, alie TOCTYIHI TpaHCIOPTHI 3aco0u. bpak kBamidikoBaHMX KaApiB, CIPUYMHEHHUA MIrpali€o Ta
MoOimi3ali€ro, 3MyIIye KOMIIaHii BUTpayaTd OiNblle KOIITIB Ha HABYaHHS HOBHUX CHIBPOOITHHKIB i BBOAUTH
JIOIaTKOB1 CTUMYJIH JIJISl YTPUMaHHS JOCBITUEHUX MPAIliBHUKIB.

Tomy cipoOU CKOPOTHTH BUTPATH B KOPOTKOCTPOKOBIH MEPCIICKTUBI, HAPHUKJIIAJ, 3aBASKH 3HUKEHHIO
BapTOCTi MPOQIIAKTHYHOTO 0OCIIyTOBYBaHHS TPAHCIIOPTY, JIMIIE MOTipUIYIOTh cuTyauito. Lle mpu3BoanuTs 10
301IBLICHHS! KIIBKOCTI OPOKHBO-TPAHCHOPTHUX IIPUIOA, 3HIKECHHS HPOLYKTUBHOCTI Ta IOAANBLIOTO
3pOCTaHHS BHTpaT, IO POOUTH MpoOjeMy edeKTy OyMepaHTy KPHTHYHOIO JUISI CTiHKOCTI JIOTICTHYHHX
KOMITaHiii B yMOBaxX BOEHHOTO CTaHy.

O06’exTH 1HPPACTPYKTYPH CTANH OJHIEIO 3 KIIOUOBHX cdep, sKi 3a3HANA HAWOLIBIINX aTak 3 OOKy
arpecopa, 3 pO3TOpPTaHHSAM IOBHOMACIITAO0HOI BiHM mpoTH YKpaiawm. HalOinpmmx pyHHYBaHb, SK B
aOCONIOTHOMY, TaK i y BapTiCHOMY BHpa3si, ctaiu 00’€KTH IOpOXHBOI iH(ppacTpykTypu. [lo-mepme, 3
ypaxyBaHHSIM TOTO, III0 BOHU CTalOTh 00’ €KTaMH OOCTPUTY MiJ 4ac apTHIIEPIHCHKUX aTak, a Mo-Ipyre, 4epes
Te, 110 caMe POCIHCHKI TAaHKH aKTHBHO MEPECYBAIOTHCA YKPaiHCHKUMH JOPOTaMH HPOTATOM BChOTO MEPioxy
BO€EHHOI arpecii [1]. PyiiHyBaHHS iHQpacTpyKTypH Ma€e 3HAUHHI HETaTHBHUN BILUIMB Ha JIOTICTUYHI POIIECH,
0c00IMBO B yMOBaX BOEHHMX [iil. 3HWIIEHHS TPAaHCIOPTHHUX MaricTpajel, MOCTIB Ta JOTiCTUYHUX CKJIATIB
MIPU3BOAUTE A0 MOPYIICHHS JOTICTHYHHX JIAHLIOTIB, YCKJIAQAHIOIOUH IEPEBE3CHHS BaHTAXKIB Ta 3HIDKYIOUU
e(heKTHBHICTh TMOCTa4aHHdI. 3a manmMH MiHicTepcTBa iHPpacTpykTypu Ykpaiam, cranoM Ha 2024 pik
3pyiiHOBaHO 25,4 THCSY KM Jopir Ta 344 MOCTIB 1 MOCTOBHX IIEPEXOIIB JIEPKaBHOTO, MicleBoro abdo
KoMyHajbHOTO 3HaueHHs [3]. Lle cnpuuunnse:

* 30UTBIIICHHS BUTPAT HA PEMOHT TPAHCIIOPTY Yepe3 MOTIPIICHHS SIKOCT1 IOPIT;

* [TOJIOBYKEHHSI MapIIPYTIB 1, BIAMOBIIHO, 3pOCTaHHsI BUTPAT Ha MaJbHE Ta OIUIATY Mpalli BOIiB;

* 3HIYKCHHS IIBUIKOCTI JOCTaBKH TOBAPiB, 110 HETaTHBHO BIUIMBA€E Ha Oi3HeC.

OmuH i3 BaXIMBHX €JIEMEHTIB TPAHCIOPTHOI IHOPACTPYKTYpH, SKHHA II¢ HE BIAJIOCH ITOBHICTIO
BIIHOBHUTHU — II€ MICT depe3 3aToKy. BiH Mae Benmke cTpareridyHe 3HAYCHHS, OCKUTBKU 3 €IHY€E Ba Oeperu
3aToKH, 10 BaXKIMBO AJIS TPAHCIOPTHOI JIOTICTUKK 1 PO3BUTKY €KOHOMIKM MiBIEHHOTO perioHy. barato
TPaHCIOPTY 3MYLICHI BAKOPUCTOBYBATH 00’137 yepe3 PecryOniky MonnoBy ab0 MOPCHKHI IIJISIX, 110 3HAYHO
30UTBIITy€ BUTPATH Yacy Ta KOomTiB. e cTBOproe mogaTkoBe HABAaHTAKCHHS Ha ICHYIOTY JOPOXKHIO MEPEXKY Ta
MTOPTH, BUKJIMKAOUHN 3aTOPH 1 301IbIIYIOYH BUTPATH s Oi3Hecy (puc. 1).
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Pucynoxk 1 — 3uimMok expany 3 Google Maps. [Ipoi3g 3 Onecu o [3mainy uepe3 Pecryoniky MonmoBy, y
3BSI3KY 13 3200POHEHHUM MPOi3I0M uepe3 3aTOKy: a) 301IbIIeHHH, 0) 3MEHIIICHUI
Figure 1 — Screenshot from Google Maps. Route from Odesa to Izmail via the Republic of Moldova due to
the restricted passage through Zatoka a) increased, b) decreased

3aranom B YKpaiHi BAanocs BIIHOBUTH Mpoi3a Ha 222 Moctax. KamitaiasHo BigOymoBaHo 29 criopyn, a
Ha 193 BCTAaHOBJIICHO TUMYACOBI IMEpenpaBy, 10 3HAYHO IMOJISTTIWIN JIOTiCTUKY. OJHAK Ha IHX JUISTHKaX
HEOOXiTHO 3BECTH MOBHOIIHHI MOCTH. Ha >kais, Hapasi Opakye HeoOXimHOTO (iHAHCYBaHHS IS peaizarlil
WX MPOEKTIB [4].

Jlo 2022 poxy BapTiCTh AM3EIO 3pOCTajia MOCTYIOBO, OHAK MICIIs MOYaTKy TOBHOMACIITAO0HOT BiiHU
Ta BBEJICHHS CAHKIIi MPOTH pOCIHCHKOT0 HA()TOBOTO CEKTOPY BIiIOYJI0CS pi3Ke 3M0pOKIAHHS.

Sk BumHO Ha Tpadiky, y 2022 pori miHa TU3eTH-HOTO HAIBHOTO Pi3Ko 3pocia, mepeBUuBIIy 30 TpH/I,
a B 2023 poui gocsria pekopauux 54,1 rpa/n. Le O6yno mos’s3aHo 3 AedinToM MaabHOTO HAa BHYTPIIIHEOMY
PUHKY, pyHHYBaHHSIM iHPPACTPYKTYypH HapTOMepepoOHUX 3aBOIIB 1 MIABUIIICHHAM CBITOBHX IliH Ha HaTy. Y
2024 pori cniocTepirasocss TAMYAacOBe 3HIKEHHS BapTocTi 1o 51,15 rpu/n, ogHak y 2025 porii iHA 3HOBY
[OYaJIH 3pOCTaTH, TOCATHYBIIHU 54,06 rpH/N y ciuHi (puc. 2).
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Pucynok 2 —JluraMika 11iH Ha qU3eIbHE TAMBO B YKpaiHi 3a octaHHi 5 pokis (2020-2025). [TooynoBanuit
aBTOPOM 32 JTaHUMH aHATITHIHUX CAWTIB Ta piHAHCOBHX mopTaiiB [5], [6].
Figure 2 — The dynamics of diesel fuel price in Ukraine over the last five years (2020-2025). Complied by
the author based on data from analytical websites and financial portals [5], [6].
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st ToTicTHYHMX KOMITaHid [je 03Ha4ae 3Ha4yHEe 3pOCTaHHs onepaliiiHux BUTpar. ButpaTu Ha manbHe
3a3Buyai ckianatots 30-40% Bix 3aranbHOI cOOIBapTOCTI MEpEeBEe3eHb, TOMY HABITh HE3HAYHE ITiBUIICHHS
IiH MOXKE CKOPOTUTH pPEHTabeNpHICTh ab0 3MYCHTH KOMIaHIil MiAHIMATH Tapuu A KIi€HTiB. Takox
CIIOCTEPIra€eThCsl 3arajbHe MOAOPOKYaHHS TPAHCIIOPTHHX MOCIYT, IO MOXKE BIUIMHYTH Ha I[iHM TOBapiB i
piBeHs iHQuALIi B YipaiHi [7].

TaxkuM 9MHOM, TIOTOPOKIAHHS TTAIBHOTO CTBOPIOE PU3UKH IS Oi3HECY, 0COONHMBO B cepi JOTICTHKH,
sIKa 3MYIIeHA aIalTyBaTHCS JI0 3pOCTaHHS BUTPAT abo MeperiisaaTd MiHOYyTBOPEHHS CBOIX TOCIYT.

[lepeb6oi B enepromocrauanui 3 2022 no 2025 pokiB CyTTEBO BIUIMHYJIM HA JIOTICTUYHI JIAHLIOTH B
VYkpaini Ta 3a i MexkaMu. MacoBaHi aTaku Ha CHEPTeTHYHY 1HPPACTPYKTYpY YKpaiHu MPHU3BEIH 10 BTPATH
nonas 50% enexTporenepyrouux noryxxkHocred. Jlo cepenunu 2024 poky BUPOOHHMIITBO €JICKTPOSHEPrii Ha
TEC Bnamo Maibke Ha 86%, mo Oe3nocepeAHbO BIUIMHYJO Ha JIOTICTHYHI TPOLECH, 30Kpema Ha
TPaHCIOPTYBaHHS BaHTaXKiB 3aTI3HUIICIO, IKa 3HAYHOIO MipOIO 3aJIC)KHTh Bl €JIeKTpHU(pIKOBaHUX AUITHOK. Lle
BHKJIMKAJIO 3aTPUMKH Y TEpeBe3eHHI MPOAYKINil Ta 30UIBIICHAS BUTpAT Ha JIOTICTHKY depe3 HEeOOXiTHICTh
BHKOPHUCTaHHS JU3EIbHUX JJOKOMOTHUBIB [8].

Eneprernyna kpu3a 3HaYHO YyCKJIQJIHWIA JIOTICTHYHI TPOILECH, aje BOJHOYAC 3Mycwia Oi3Hec
aZanTyBaTHCS Ta iHBECTYBAaTH B aJIbTCPHATHUBHI pIMICHHS I 3a0e3meueHHs CTabiIbHOCTI MOCTaBOK. Sk
HACIIIOK, YKpaiHChKHIA O13HEC aKTHBHO OYJy€ COHSYHI enekTpoctaHniii. Jlumre 3a nmepime miBpiuus 2024 poky
BcTaHoBJIeHO pexopaHi 200 MBT moTykHOCTI, IO JOMOMarae KOMIIEHCYBaTH Ae(ilUT eleKTpoeHeprii Ta
JacTKOBO cTabimi3yBaTn BUpoOHMYI TIportecH [9].

3pocTaroui pu3uKy, OB’ s3aHi 3 IEPEBE3CHHIMU IT1]1 Yac BiliHU, 30KpeMa depe3 00CTPLIN Ta MiHyBaHHS
JOpir, CIPUYMHSIIOTH i ABUILECHHS BUTPAT Ha CTPaxyBaHHS BaHTaXiB 1 3axoau Oe3neku. BilicbkoBi aii cyTTeBO
BIUTMHYJIM Ha PUHOK CTPaXOBUX MOCIHYT B YKpaiHi: MIXHApPOIHI MEPEeCTPaXOBUKH 3aJUIIWIN KpaiHy, IO
YCKIIAIHWIIO AOCTYI IO CTpaxyBaHHI IS MiAMpreMIliB. BogHodac AepkaBHI Ta MiXKHaApOIHI CTPYKTYPH, TaKi
SIK €BpoIeichbkrii 0aHK PEeKOHCTPYKIil Ta po3BUTKYy (€BPP), 3anmpoBaguny HOBI mporpamu CTpaxyBaHHS
BOEHHUX PU3HKIB IS MATPUMKH KOMITaHIH, 110 3aiMarOThLCS JIOTICTHKOIO Ta TepeBe3eHHaMu [10].

CrpaxoBi KOMIaHii IPOMOHYIOTH CIIEIiadi30BaHI IONICH, SKi IOKPUBAIOTh BOEHHI PHU3UKH, aje
31e0IMbIIOro iXHS Jisi 0OMEXKYEThCS BIIHOCHO OE3MEYHUMH PETrioHaMH, OCKIJIBKH CTpPaxyBaHHS B 30Hax
aKTUBHUX OOHOBHX il 3a/IMIIAETHCS HAA3BUUANHO CKJIAIHUM Yepe3 BUCOKUH piBeHb HeBU3HaueHOCTI. Jleski
CTpaxoBi TPOAYKTH TaKOX TMependayaroTh 3aXWUCT BiJl PU3HUKIB TEPOPUCTHYHHX aKTIiB 1 TPOMAJICHKHUX
3aBopymieHb. [IomUT Ha Taki MOCIYyTd TOMITHO 3pic, ajke Oi3HeC mparHe MiHiMi3yBaTH (iHAHCOBI BTPAaTH Ta
3aXHMCTUTH CBOi aKTHBH U TPaHCHOPT.

PozmmpenHs cTpaxoBHX MporpaM, Io MOKPUBAlOTh BOEHHI PU3UKH, CIIPUSATHME PO3BUTKY Oi3Hecy Ta
3aTydeHHIO 1HBECTHUIII B €KOHOMIKY YKpaiHu. BogHo4ac OCHOBHUMHE MEPENIKOIaMi 3aIHINAIOTHCS BHCOKA
BapTiCTh CTPAXOBHUX IOJIICIB 1 0OMEXEHHS 111010 IXHBOTO 3aCTOCYBaHHS y 30HAX aKTUBHUX OOMOBHUX Iii.

20k
14 136
11 669
10k
1971
0
2021 2022 2023 2024

Pucynok 3 — Kinbkicth nepeizaiB kommnasiii 3a 2021-2024 poku
Figure 3 — Number of company relocations from 2021 to 2024

Bumymena pesnokanis 6i3Hecy B 3axinHi perionn Ykpainu abo kpainu €C 3HaYHO 3MIiHIOE TpaguLiliHi
JOTICTUYHI MapIIpyTH, CTBOPIOIOYH HOBI BUKJIMKY JUIS TPAHCIIOPTYBAaHHS TOBApIiB 1 YIPaBIiHHS JIAHIIOTaMH
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nocrauaHHs. lle npu3BoauTh 10 301MBIIEHHS BUTpAT depe3 HEeoOXigHICTh OpraHi3auii HOBUX MapHIPYTiB,
BHKOPHCTaHHS JI0JaTKOBUX 3aC00iB TPAHCIIOPTY Ta YaCTillIe IEPEeBE3CHHS Yepe3 KOPIOHH.

VY 2024 pori, 3a naHEMH €IUHOTO JepkaBHOTO peectpy, 11 083 xoMmnanii 3MiHIIN CBOIO IOPUAHYHY
azapecy. Lle mokasye 3HMWKEHHS KUIBKOCTI mepeizaiB Ha 18% y mopiBHsHHI 3 2023 pokoM Ta Ha 25% MmeHie,
HIX JI0 TI0YaTKy TIOBHOMAacIITaOHOTO BTOprHeHHs (puc. 3) [12].

IlinmpueMcTBaM JTOBOAWTHCS aMaNTyBaTH CBOI TPAHCIOPTHI CTpaTerii 10 HOBHX TeorpadidHux yMOB,
10 MOKE BUMaraTH BUKOPHCTaHHS HOBHX LUISXiB a00 MepeBe3CHHs Yepe3 KOPJIOHH, 10 301IbIIye BUTPATH
Ha TPaHCHOPT 1 dYac MAOCTaBKHU. 3axXigHi perioHn YKpaiHM YacTo HE MaloTh TaKoi X PO3BHHYTOL
iHDPaCTPYKTYpH, SIK IICHTPATLHI UM CXiTHi, TOMY OpTaHi3aIlis epeBe3eHb CTa€ MEHI e(eKTUBHOIO.

Kpim Toro, kommaHii, ki penokyoThcs 10 €C, CTUKaIOTHCS 3 TOJJaATKOBUMH BHTPAaTaMH, OB’ I3aHUMHU
3 MUTHHUMH TIPOLEIypaMH Ta aJamnTalli€lo 10 €BpONechbKUX cTanaapTiB. Lle Bkioyae MUTHI 300pH, 3MiHH B
cepTrdikamii TpOIYyKIlii Ta iHII aAMiHICTPAaTHBHI BUTPATH, 110 MOXKYTh 30LTBITUTH (DiHAHCOBE HAaBAHTAKCHHS
Ha 6i3Hec. CtanoM Ha munens 2022 poky Bimomo, mo 11% ykpaincbkoro 6i3Hecy MOBHICTIO PEIOKYBaIO CBOL
MOTYKHOCTI 332 KOPJIOH, a 17% - 1 B Mexkax Ykpainu, i 3a kopoH. [Ipo 11e cBi4ath naHi JOCTIKCHHS KOMITaHIi
Gradus (puc. 4) [13].

Taki 3MiHH y JIOTICTHIII MOXXYTh TaKOXX MPHU3BECTH O 3aTPUMOK y TOCTaBKaxX depe3 HEJA0CTaTHHO
OITHUMIi30BaHi MapIIpyTH a00 3aBaHTAXKEHICTh IHPPACTPYKTYPH, IO 3MYIIYE I IIPUEMCTBA IIEPEIIIaHOBYBATH
CBOI JIAaHIIIOTH ITOCTa4aHHs 1 BIPOBA)KyBaTH HOBI CTpaTerii Uil 3HIKEHHS PU3HKIB Ta BUTPAT.

Kpainu nepemiweHHna GizHecy: Kpainu EBpocorozy ansa nepemiweHHs GizHecy:
[o kpain Eepocotosy 62% 63%
w
[o iHwmx kpaiH Esponu 15% . 25%
Mo kpaiH Aail 15% ‘ ' 13%
o kpait MiBHIYHOT AMepuKin 8% . 13%
o kpaiH konuwHsoro CH 8%
o kp n [ 13%

Pucynok 4 — Hanipssmku niepeMitiieHHs1 Oi3HeCy 3a KOpJIOH
Figure 4 — Trends in business relocation abroad

AHamni3 OCTaHHIX AOCIHI/KeHb Ta MyOJiKaliid, NPUCBSIYEHHUX JIOTICTHYHUM BUTpaTaM y KpPHU30BHX
yMOBaX, 30KpeMa IIiJ dYac BiHM B YKpaiHi, MIATBEPKYE BaXKIJIMBICTh BIPOBAIKECHHS IHHOBAILIMHHX
TEXHOJIOT1H sl onTHMi3amii JorictThdanX BUTpar. CydacHi HAyKOBi Ipalli MOKa3ylTh, IO 3aCTOCYBAaHHS
IU(pPOBHUX TEXHOJOTIH Ta aBTOMaTHU3alii JOMOMAaralTh 3MEHIIUTH HETATUBHUH BIUIMB KPU30BUX CUTYAIiH 1
HelTpanizyBatu eekT OyMepaHTy, IO J03BOJISIE€ 3HU3UTH BUTPATH HA JIOTICTHKY B yMOBaxX BiiHU Ta IHIIHMX
TIO0QTBHHUX KPH3.

JloricTHuHi Ta TPaHCIIOPTHI BUTPATH CKJIAAAIOTh 3HAUHY YaCTKy 3arajlbHUX BUTpatT Oi3Hecy, 0COOIMBO
B YMOBaX JOJaTKOBUX YCKJaJHEHb BICHKOBUMH IisIMH, SIKi CTBOPIOIOTh HH3KY cHemu(pigHuX mpoOiIeM.
IanoBariiiai TexHomorii, Taki sk Iarepuer peuer (1oT), mryunuit inrenext (LUI) Ta mudpori miardopmu,
JO3BOJISIIOTH ONTHMI3yBaTW TPAHCHOPTHI omneparii, MIBUIINTH €(pEKTHBHICT, MapUIPYTiB Ta 3a0€3MEUUTH
aIalTUBHICTH JIOTICTUYHUX MPOLECIB HABITh B YMOBaX BiliHH.

Bukopucranns loT y jorictunmi Moke 3HaYHO 3MEHLIMTH BUTPATH Ta HiABUIIWTH €()EKTHUBHICTH B
YMOBaX BiHH, KOJIM JIAHITFOTH TTOCTAYaHHS CTHKAIOTHCS 3 MiABUINICHUMH PU3UKaMH Ta HecTabumpHicTO. [0T
JI03BOJISIE KOHTPOJIOBATH MICIIE3HAXO/KEHHSI BaHTaXKIB Ta CTaH TPAHCIOPTHHUX 3ac00iB, IO 3HUKYE PUIUKU
BTpaT 4epe3 3aTpuUMKHU abo momkomkeHHs. Hampukman, xommanii 3actocoByroTh loT amnst BimcrexeHHs
TeMIlepaTypu B pedprkeparopax abo piBHA MajguBa y BaHTAXIBKaxX, IO [O3BOJSIE MiHIMI3yBaTH
HETNPOYKTUBHI BUTPATH Ta Kpalle TUIaHYBaTH MapIIPYTH.
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B ymoBax BiiiHM KPHTHYHO BaXXJIMBO YHHMKATH 3aTOPiB Ta PU3MKOBaHMX MapmpyTiB. loT-cucremu
MOXYTh aHaJi3yBaTH Tpadik y peaJbHOMY Yaci Ta aBTOMATHYHO 3MIHIOBATH MapUIPYTH AT YHUKHCHHS
HEOE3IIeK, 1110 3HIKY€E PU3UKU 3aTPUMOK 1 30171bIIy€E €PEKTUBHICTD TOCTaBKH. TaK0X, I1€ I03BOJISE IPOBOAUTH
npodilakTHuHe TEeXHiYHE OOCIYroBYBaHHS, 3MEHINYIOYM PH3UK IOJIOMOK Ta aBapii. /[latumku B
TPAaHCIOPTHUX 3ac00aX MOXYTh MOMEPE/PKATH MPO 3HOIICHHS JeTalei, 0 JOMoMara€ yHUKHYTH
HECIO/IiIBaHUX BUTPAT Ha PEMOHT.

TexHOMOoTIi MTYYHOro HTENEKTy AONOMAaraloTh MepefdauyuTH MOoTpedu y 3amacax Ta ONTHMI3yBaTH
CKJIaJICBKI MTPOLIECH, L0 T03BOJISIE 3MEHILIUTH BUTPATH Ha yTPUMAHHS TOBapiB.

3a marmmu McKinsey&Company, BIIpOBaKEHHS MITYYHOTO iIHTEICKTY Ta IMUPPOBUX TEXHOJIOTIH MOXKE
MIPU3BECTH JIO:

* 3HW)KEHHS BHTpaT Ha Jorictuky Ha 5-20% 3a paxyHOK ONTUMi3amii TpaHCIIOPTYBaHHS Ta
CKJTalyBaHHSI;

* 3MeHIIeHHs piBHA 3anaciB Ha 20—30% 3aBAsKu OB TOYHOMY MPOTHO3YBAaHHIO TIOIUTY;

* 3HIKEHHS BUTPAT Ha TiepcoHaln Ha 15-20% uepe3 aBTOMaTH3aLiI0 CKIaJICEKUX IPOLECIB.

Takox, BOHH MNPOMOHYIOTh BHKOPUCTOBYBATH TCHEPATUBHHMA ITy4HUil iHTenekr (reH Al) mns
CKOPOYEHHS CTPOKIB ITOCTaYaHHS 3aBISIKHA €()EKTHUBHIMIOMY YIPAaBIIHHIO TPAHCIIOPTHOIO JOKYMEHTAIIIEO.
KommaHnist 30ibIye 9acTKy JOKYMEHTAallil, SKa aBTOMaTHYHO T€HEPYEThCS BiJ MOYATKY O KiHIIS, a TAKOX
3acTtocoBye TeH Al A MPOEKTUBHOTO BHSBJIICHHS BiACYTHIX JOKYMEHTIB 1 NMPOMOHYBAaHHS 3aXOMiB AJIS
BHpIMIEHHS Mpo0JieM Ta MiHIMIzamil pu3ukiB. el miaxin CKOPOTHB CepemHil Yac MiATOTOBKU MTOKyMEHTAIi1
Ha 60%, MTOKpaIKMB CTPOKH MOCTAYaHHS Ta 3MEHIIUB YaCTKY BaHTAXIB, SIKi 3aTPUMYIOTHCS Uepe3 BiICYTHICTh
nokyMeHTiB [11].

B ymoBax BiitHm 0i3Hec cTuUKaeThcs 3 AeIiIUTOM KaapiB, 3pOCTaHHSAM BHUTpPAT 1 3araJbHOIO
HecTaOUTpHICTIO. OnTUManbHa MOJEIh YIPABIiHHSA ITEPCOHAJIOM TIOBHHHA TOEAHYBATH 30CpeKEHHS
JOCBIIUCHHUX TMPAIMiBHUKIB Ta IIBUAKY aJanTalil0 HOBAyKiB, MiHIMi3yloun BIUIMB edekTy OymepaHTy
JIOTICTHYHUX BUTPAT — MOBTOPHE 3POCTAaHHS BUTPAT Yepe3 POTAIil0 KaJpiB Ta HECTAOUIbHICTH MOJITHKO-
€KOHOMIYHOI CHUTYyaIlii.

Sxmo opranizamii TOTOBI O CKJIaJHUX OOCTaBHUH 1 pearyroTh Ha HHUX OIEPATHBHO, BOHH MOXYThb
MiATPUMYBATH BUCOKi CTAHAAPTH YIPABIiHHS.

JocBin [3painfo cBiMYuTh, IO MOCTIHHUN CTaH BifHU CTBOPIOE 3HAYHI BUKIIMKH s Oi3HECY, OCOOINBO
B KOHTEKCTI MOTHBAIlil Ta 3aJy4CeHHs MpaIliBHUKIB. BogHoyac aeski i3painbCchki KOMIaHIl BIPOBAIKYIOTh
IHHOBAIIIMHI CTpATETIi I MiATPUMKH Ta HAJMXAHHSI CBOIX CIIBPOOITHHKIB [2].

IIlo6 yTtpumarm noCBimYeHHX (QaxiBIiB, HEOOXiHO CTBOPIOBATH CIPHUATINBI YMOBHU TIpall, IO
BKJIFOYAIOTh THYYKiI Tpadike, MOXJIHBICTH TUCTaHIlIHOI abo TiOpumHOI poOOTH TaM, 1e IIe¢ MO>KIHBO.
BaknuBuM € BHpoBajKeHHs (DIHAHCOBMX CTHMYIJIIB, 30KpeMa iHJAEKcallii 3apIuiaT BIiAMOBIAHO 1O PiBHA
iHGIIALi1, OOHYCHUX MPOTrpaMm 3a TpHUBaIy poOOTY Ta JOAATKOBHUX COLIiaIbHUX TapaHTIH, TAKUX K CTPaxyBaHHS
YU JTOTIOMOTa B KPUTHYHHX CHTYyaIllisax. OKpiM MaTepialbHOI MATPUMKH, BAPTO PO3BHBATH KOPIOPATHBHY
KYJBTYPY, SIKa MOTHBY€E CITIBPOOITHUKIB 3aJTUILIATHCS B KOMIIaHI1, 30KpeMa 4epe3 BIIKPUTY KOMYHIKAIlio Ta
3aJy4eHHs 10 NPUHHSTTS pillleHb.

IllBuaka iHTerpamiss HOBUX IIPAIliBHUKIB BHMara€ 4YiTKOi CHCTEMH aJanTamii Ta e(QeKTUBHUX
HaBUAJBHUX MeXaHi3MiB. OJHUM i3 KIIOYOBHX IHCTPYMEHTIB € IporpamMa HACTAaBHHUIITBA, KOJIH KOXKHOMY
HOBaYKYy 3aKpiILTIOETHCS MEHTOP 13 YKCIa JOCBIAYCHHX CIiBpOOiTHUKIB. Lle 103BOMNs€E IBUALIIE 03HAHOMHUTHCS
3 BHYTPIIIHIMH TIPOIECAMH Ta YHUKHYTH IIOMUWJIOK y TIepIIi Micsii poOoTH. BukopucTaHHS iHTEpaKTHUBHUX
METOIB HAaBUaHHS, TaKWX K reiMidikallis, OHIaWH-KYpCH Ta TPEHIHTH y GopMaTi CUMYIISIH, Jomomarae
3HAYHO CKOPOTHUTH TEPioJ alanTallii Ta MmiIBUIIMTH e(DEKTUBHICTh HOBUX CIIBPOOITHUKIB. 3HAUYHA KUIbKICTh
13paibChbKUX KOMIIaHIH 3a0X04y€ MpamiBHUKIB A0 MiABHLICHHS KBatigikamii Ta mpogeciiHoro po3BHUTKY.
BoHM Haal0Th MOXIIUBICTh OpPAaTH y4acTh y TOJATKOBUX HABYATBHUX MPOrpaMax, 1o CIPUSE PO3IIUPECHHIO
HaBUYOK 1 3MII[HCHHIO MOTHBalii cHiBpoOiTHUKIB [2]. Takoxk BapTO 3ampOBaJUTH CHCTEMY 3BOPOTHOIO
3B’S3KY, 00 IIBUIKO pearyBaTH Ha TPYAHOLLI, 3 SKUMHU CTUKAIOTHCS HOBAUKH.

Jis MiHIMi3amii BIUTUBY KaJpOBOi HECTAOLTBHOCTI HA JIOTICTHYHI BUTPATH KPUTHYHO BaXKJIIMBO
BIIPOBJKYBaTH aBToMaTn30BaHi HRM-cucremu, 110 T03BOJSIOTH aHANI3yBaTH MPOIYKTHBHICTD IEPCOHATY,
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MPOTHO3YBAaTH MOXKJIMBI 3BIJIbHEHHSI Ta BUACHO KOPUTYBAaTH KaJgpOBY IMOJITHKY. MOHITOPWHI IUTMHHOCTI
KanupiB Ta il BIUIMBY Ha OIEpalliifHi TPOIECH Jae€ MOXKIWBICTh 3a3falieTilb Mepea0adynTy IMOTEeHIINHHI
npoOJaeMu, HalpuKial, HecTady KBaniiKoBaHMX MPAIiBHUKIB y KIOYOBUX TOYKAX MOCTayaHHs. BakinBo
TaKOX PO3MOAUIATH 000B’A3KM MiXK KiJbKOMa CHiBpOOITHUKAMHU, 00 YHUKHYTH CUTYyallii, KOJIU BiICYTHICTh
OJIIHI€T JIFOIMHU TIPU3BOAMTH 1O 3YMUHKK Tporecy. JlomaTkoBo MokHa chOpMyBaTH KaJIpOBHU pe3epB,
3Ty9Ial0Y THMYACOBUX a00 BiamaneHuX (paxiBIiB, sIKi MOXKYTh OTIEPATHBHO 3aMilllaTH KPUTHIHI ITO3HIII].

OnTuMmizalliss BUTpaT Ha NpOQiTaKTUYHE OOCIYrOBYBaHHS TPAHCIOPTY O€3 PHU3HMKY MEpea4acHOrOo
BHXOY 3 JIay BUMara€ KOMILIEKCHOTO MigXOLy A0 TEXHIYHOro 00CIyroByBaHHS Ta YIPABIiHHS PECypCaMu.
Jtst mocsSTHEHHS i€l MeTH MOYKHA BUKOPHUCTOBYBATH KiJIbKA CTpATETii.

[epmuM KpOKOM € BIPOBAKEHHSI CUCTEMH MPEBEHTUBHOTO OOCIYTrOBYBaHHS. 3aMiCTh JOTPUMAaHHS
KOPCTKO BCTAHOBJICHOTO pErjaMeHTy TexHiyHoro obOcmyroByBaHHS (TO) 3a BHpPOOHMYMMH HOpPMaMHU
JOLIJIFHO 3aCTOCOBYBaTH CHUCTEMY IPEBEHTHBHOTO OOCITYroByBaHHS, 3aCHOBaHy Ha ()aKTHYHOMY CTaHi
TpaHcmopTy. Lle BKiIfo4ae AiarHOCTHKY 3a IOTIOMOTOI0 CYYacHHUX TEXHOJOTiH, TaKHX SIK TeJIEMETpisi, CCHCOpH
ta OBD-ckaHepu, a TakoXX peryjsipHUI MOHITOPMHI OCHOBHHMX BY3JiB TPaHCIOPTHOTO 3aco0y (ABHIYH,
XO0JI0Ba YaCTHHA, TajbMa, eIEKTPOCUCTEMA). BayKIMBO TakoX peryispHO MEpeBipATH MacTWia i piAuHU, 10
JI03BOJISIE CBOEYACHO BHUSBIIATH 3HOC AeTanei [14], [15].

HactynmHuM KpokoM € palfioHalbHe IUIaHyBaHHS TEXHIYHOTO 00CIyroByBaHHs. i bOTO JOLUIBHO
IpyNyBaTH TPaHCIIOPTHI 3acO0M [y 00CIyroBYBaHHsI, OO 3MEHIINTH BTPATH Yacy Ta BUTpAT HA BHi3IU A0
CTO. I'nyuki rpadiku TO, 3a1e:KHO BT IPOoOITy, YMOB €KCIUTyaTallii Ta HABaHTa)KEHHS, I03BOJISIOTH 3HU3UTH
BUTpaTH 0e3 IKOAW IJIsl CTaHy TpaHcnopTy. OIiHKa Yacy MPOCTOI0 TEXHIKH TAKOXK JOTIOMOXKE CITIBBIIHECTH
ButpaT Ha TO 3 MiHIMI3aLli€I0 POCTOIB, IO € BAXKIMBUM JJIsl 3HIKEHHS 3aralbHUX BUTPAT HA EKCIUTyaTallifo
[16].

JIst 3HKEHHS BUTPAT Ha 3aITYaCTHHH BAXKIIMBO ONTHMI3YBAaTH iX 3aKyMiBIIO. 3aKyIIiBISA 3a9acTHH
ornToM abo HalpsMy Yy BUPOOHUKIB J03BOJISIE OTPUMYBATH BUTOAY Bijl 3HHXKOK, & BUKOPHCTAHHS aHAJIOTOBUX
a00 KOHTPAKTHHX 3aITYaCTHH 3aMiCTh OPUTIHATBHUX MOXE 3HAYHO 3MEHIITUTH BUTPATH, AKIIIO 1€ HE TIOTipIIye
pecypce TpaHCIOPTHUX 3ac00iB. KpiM TOTO, AOIITEHO CTBOPUTH Pe3epBHUN (DOHI KPUTHIHHUX IETANCH, SKi
LIBHJIKO 3HOIIYIOTHCS, 00 y pa3i moTpeOr YHUKHYTH Herepea0aueHnX BUTPaT.

CyuacHi TEXHOJIOTIi YIpaBIiHHS TaKOX I'PAlOTh BXKJIKMBY POJIb B ONTHUMi3aii BUTpaT. Bukopucranus
GPS-MOHITOpUHTY Ta TeneMeTpii T03BOJISE HE JINIIe KOHTPOIIOBATH MiCIle PO3TalllyBaHHS TPAHCIIOPTY, aie i
KOPUTYBaTH CTWJIb BOJIHHS, IO JOTOMAarae€ 3HMKYBAaTH 3HOIIYBaHHsS aBTo. KpiM TOro, aBToMaTH30BaHi
CHCTEMH YIPAaBIiHHS TEXHIYHUM 00cimyroByBaHHsAM (CMMS-cuctemMn) A03BOJSIOTH TOYHO KOHTPOJIIOBATH
Butpatu Ha TO Ta IJIaHyBaTH PEMOHTH.

He meHIT BaXTMBUM € HaBYaHHS BOJIIB i epCcOHATY. 3alpOBaKEHHS eKOHOMITHOTO CTHITIO BOIIHHS
JIO3BOJISIE 3HWKYBaTH 3HOUIYBaHHS aBTO, IO TAaKOX € CKJIaJOBOI0 YAaCTHHOIO ONTHMI3allii BUTpaT Ha
00CITyTOBYBaHHSI TPAaHCHOPTY. PerynspHi iHCTpyKTaxi Ta HaBYaHHA BOJIiB JOMOMAarairOTh CBOEYACHO
BHABIISITH HECITPABHOCTI Ta YHUKATH JOPOTHX T03aIJIAHOBUX PEMOHTY.

OcTaHHIM eTarioM € aHali3 Ta KOPHUTYBaHHsS cTparerii oOciyroByBaHHs. OIiHKa CITiBBIIHOLICHHS
Baprocti TO 10 3HMKEHHS MPOCTOI0 TPAHCHOPTY IO3BOJISIE BHSBUTH HaWOLMbII e(pEeKTHBHI CTparterii
oOciyroByBaHHsI. [lopiBHSHHS BUTpaT Ha 00CITyrOByBaHHS 3 BUTpaTaMH Ha IMO3aIUTAHOBI PEMOHTH JIOTIOMAarae
YXBAJTIOBATH OOTPYHTOBAHI PIIEHHS ITOI0 ONTHMIi3aIlii TEXHITHOTO 0OCIyTrOBYBaHHS.

Li mizxomu, 3acHOBaHI Ha CHCTEMHOMY YIPaBIiHHI Ta BUKOPUCTAHHI Cy4YaCHHX TEXHOJIOTIMH,
JO3BOJISIIOTh MiHIMI3yBaTH BUTPATH HAa TEXHIUYHE OOCIYTrOBYBaHHS TPAHCIOPTY O€3 PU3HKY IepeadacHOro
BHUXOY 3 Jaiy, IO JoroMarae HeHTpaiizyBatu eeKT OyMepaHry JIOTiICTHYHUX BUTPAT.

JeprkaBHa MigTPUMKa JOTiICTUYHIX KOMIIaHIi B YKpaiHi y KpU30BHX YMOBaX MOTPeOy€e KOMIUIEKCHOTO
miaxony Ta eeKTHBHUX IHCTPYMEHTIB. YpaxoBylouH, 0 YKpaiHa BiIHOBIIOE CBOIO iHQPACTPYKTYpy Hicis
CepHO3HUX BTPAT BiJ| BilfHH, KIIFOYOBUMHU HANPSMKAMU IOBUHHI OyTH:

1. [TomaTkoBi miybru Ta cyocumii. OMHIE0 3 BaXKJIUBUX (OPM MIATPUMKH € HaJIaHHS TOAATKOBHX ITLIbT
JUISl JIOTICTUYHUX KoMOaHid. Hanmpukiaa, MOXIMBICTE 3BUTBHEHHS BiJ] CIUIATH KOPIIOPATHBHOTO MOAATKY Ha
TIepio] 10 I1’ATU POKIB € BaXIIMBOIO ISl CTUMYJTFOBaHHSI iHBECTHUIIIH y cekTop. JlepikaBHi MporpaMu OBHHHI
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nepeadadaTH KOMIIGHCALII0O BUTPAT Ha OHOBJICHHS 1H(PAacTPyKTypH, 30KpeMa B IMOpTax, 3ali3HUYHHX
CTaHIIIAX 1 aBTOTPAHCIOPTHUX KOoMITaHisx [17].

2. [TinTpuMKa iHHOBAIIIH Ta EdpoBizalii. BaTMBIM eleMEeHTOM MOJIEPHI3allii IOTICTHYHOTO CEKTOPY
€ mudposizauis npoueciB. Hampuxiax, aBroMaTH3auis COpPTYBAJIbHUX LEHTPIB Ta iHTErpamis HOBITHIX
TEXHOJIOT1H JTsI IIOKpaIeHHs e()eKTUBHOCTI pOOOTH JOTICTHYHUX KoMMaHiii. Li iHiiaTHBY MOXKYTh OTpHMATH
(hiHaHCYBaHHS depe3 MiKHAPOIHI TPAaHTH, 30KpeMa Bifl €BpONEHCHKOTO 0OaHKy PEKOHCTPYKIlii Ta PO3BUTKY
(€BPP), sixuit Bxke iHBecTyBaB y nupoBizaliito Takux kommanii, sk Hosa ITomra [18].

3. MyabpTUMOaNbHI TPAHCIIOPTHI KOPUAOPH. YKpaiHa MOBUHHA aKTUBHO PO3BUBATH MYJIbTHMOJAIBHI
[IEPEeBE3€HHs, 10 [O3BOJIUTh 3HU3UTH BHUTPATH HA TPAHCIOPTYBAaHHSI Ta 3a0e3NeduTh aJbTepHATUBU
3aJI3HUYHOMY 1 aBTOTPAHCIIOPTHOMY TPAaHCHOPTY. Y IBOMY KOHTEKCTI BaXIMBOIO € IIiITPUMKA
iHPPACTPYKTypHHUX MPOEKTIB Ha KopAoHax 3 €C, mo A03BOJUTH MOKPALIMTH JOTICTHYHI JAHLIOTH JUIS
EKCITOPTY YKpaiHChKOi mpoaykiii [19].

4. MixHapoHi iIHBECTHIIII Ta TapTHEPCTBA. YKpaiHa MOBUHHA aKTHUBHO 3aJIy4YaTH 1HO3EMHI iHBECTHITIT
y BiTHOBJICHH: iHPPaCTPYKTypH. 30KpeMa, 4epe3 CHiIbHI MPOSKTH 3 MIXKHAPOAHUMH KOMITaHiSIMH, TAKUMH K
FedEx a6o UPS, 1o MaroTh JOCBiA B PEKOHCTPYKLIi JIOTICTUYHUX MEPEX B YMOBaX KOH(IIKTHUX 30H. Y4acTh
MIDKHApOIHUX TIAPTHEPIB JO3BOJISE 3aIyUNTH TIEPEIOBUI JOCBIM 1 cydacHi TexHoJorii [18].

TakuM YMHOM, JUIS YCIIITHOTO BiIHOBJICHHS i PO3BHUTKY JIOTICTHYHHMX KOMIIaHIH B YKpaiHi HeoOXimHa
He JWIIe Jep)kKaBHA MiATpUMKa depe3 (iHAHCOBI MIIbTM Ta IHBECTHMIi, ane W MiATPUMKa iHHOBAILiHHMX
MIPOEKTIB 1 TaPTHEPCTB 3 MIKHAPOTHUMHU KOMITaHISIMH.

BuCHOBKH 3 JaHOT0 AOCJTIIZKEHHS i MepCcneKTHBY MOJAJBIINX J0CHIIKeHb Y TaHOMY HANPSAMI.
OcHOBHMMH (haKTOpaMu 3pOCTaHHS BUTpAT Y JIOTICTHI MiJ Yac BiHM € pyHHYBaHHsS iHQpacTPyKTypH,
3pocTaHHS I[iH Ha TMaJibHe, Nepedoi B eHeprorocTayanHi, MMiJBUIICHA HeOe3leKa MepeBe3eHb Ta PeoKallis
Oi3Hecy B 3axifHi perioHn YKpaiHu Ta 3a KOPIOH.

BukopucTanHs iHHOBaLlIHHUX TEXHOJOTIH, Takux sK [oT, mTy4Huit iHTENeKT 1 HUGPOBI mIaThopMH,
CTaJO Ba)KIMBUM (PaKTOpOM 3MEHIICHHS! HEraTUBHOTO BIUIMBY KPHU30BHX CHUTYallidl Ha JOTICTHYHI MPOLECH.
10T mae 3Mory eheKTHBHO MOHITOPHUTH CTaH BAaHTAXIB Ta TPAHCIIOPTHHUX 3ac0O0iB, 3MEHITYIOYM BUTPATH Ha
3aTPUMKH 1 MOIIKO/KCHHS. BIIpOBa/PKeHHS MITYYHOTO 1HTEICKTY J03BOJISE MependadaT MmoTpedH y 3amacax
Ta ONTUMI3yBaTH CKJIAACHKI IPOLIECH, IO CIIPUsE 3HIKEHHIO BUTPAT Ha JIOTICTHKY Ta IEpCOHAI.

Jis miHiMiZaIii HacHiAKiB KPHU30BHUX CHTYyalliii BaKIMBO (OKYCyBaTHCS Ha ONTHMi3allii BUTpAT,
30KpeMa Ha Mpo(diTaKTUYHOMY OOCIYTrOBYBaHHI TPaHCIIOPTY Ta HaBYaHHI HOBHMX MpaliBHUKIB. KpiM Toro,
Jep)KaBHA MIATPUMKA JIOTICTUYHMX KOMIIAHIH y CKIaJHUX YMOBaX € HEOOXiOHOIO UIa 3a0e3ledeHHs
cTabinpHOCTI Ta Oe3mepepBHOCTI 6i3Hecy. [lomanbii JOCTiKEHHS TOBUHHI 30CEPEIUTHCS Ha YIOCKOHAIEHH]
MOJeIIeld YIIpaBIiHHS ITTEPCOHANIOM, BIIPOBADKEHHI MU(PPOBUX TEXHOJOTIH Ta BIOCKOHAJICHHI MEXaHI3MIB
JICPKABHOI MIATPUMKH JIJIs T ABUIIICHHS ¢(DEKTUBHOCTI JIOTICTHYHUX CUCTEM B YMOBaX BiiHHU.
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Abstract. The article explores innovative tools for neutralizing the boomerang effect in enterprises’
logistics costs under martial law conditions in Ukraine. It is substantiated that ill-conceived cost-saving
measures, such as reducing investments in transport or cutting preventive maintenance expenses, may lead to
increased transportation costs and loss of competitive advantages. The research object is the processes of
enterprise logistics cost management, which undergo changes in crisis conditions.

The key factors driving cost increases are examined: infrastructure destruction, rising fuel prices, the
energy crisis, heightened transportation risks, and business relocation. The boomerang effect, which arises due
to short-term cost-saving measures that eventually lead to higher expenses, is analyzed.

The use of digital technologies to optimize logistics costs is investigated. The application of the Internet
of Things (IoT), artificial intelligence, and digital platforms enables a reduction in transportation and
warehousing costs. It is established that artificial intelligence can lower logistics costs by 5-20%, while
warehouse automation can reduce inventory levels by 20-30%.

Measures for effective personnel management are considered, including financial incentives,
mentorship programs, and automated HRM systems. A preventive transport maintenance system based on
telemetry and GPS monitoring is proposed, which reduces repair costs and prevents premature equipment
failure.

Government support measures for logistics companies are analyzed, including tax benefits, cost
compensation for infrastructure upgrades, funding for innovative projects, and the development of multimodal
transport corridors. The role of international investments in modernizing Ukraine’s logistics infrastructure is
identified.

The conclusions emphasize the importance of a strategic approach to logistics cost management, the
implementation of digital technologies and automation, and the support of qualified personnel. The results may
be useful for logistics companies, managers, and researchers dealing with cost optimization in the
transportation and logistics sector.

Key words: innovations, innovative tools, innovative technologies, boomerang effect, logistics costs,
personnel management, logistics company, enterprise strategy.
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AHoTamiss. Mirpartis € KI040BUM (aKTopoM aemMorpadidHOro Ta EKOHOMIYHOTO PO3BUTKY
cycrninbcTBa. B yMoBax rimo0aimizanii, e(kOHOMiYHHX KpU3 Ta BIICBKOBUX KOH(MIIIKTIB MpobeMa peryitoBaHHs
MirpamiiHuX MoTOKiB HaOyBae cTpaTeriuHoro 3HaueHHs. B Ykpaini, ocobnuso micist 2022 poky, MirpamiiHi
MPOLIECH CTAJH OJHIEIO 3 IEHTPAIBHUX COLIATBHO-EeKOHOMIYHUX MPOoOJIeM, IO BIUTMBAIOTh HA PHHOK TIpalli,
€KOHOMIYHE 3pOCTaHHs Ta MKHAPOIHI BITHOCHHHU.

EdextuBHe ympaBiiHHS Mirpaui€o mependadae CTBOpEHHS MOJITHKH, sika OanaHCye eKOHOMiuHi
moTpedu KpaiHW, COMiaNbHI BUKIUKKA Ta OE3MEeKOBi acneKTd. BUKoOpHCTaHHS JOCBiMy pO3BHHEHHX KpaiH
n03BOIIsIE chopMyBaTH €PEKTHBHI MEXaHI3MH KOHTPOJIIO Ta IHTETPaIlii MITpaHTIB y CYCIiIbHE KUATTSI.

B craTTi momaeTbest aHani3 TEHACHLIM MirpaumidHux mporeciB. s aHamizy MirpamiiiHuX IporeciB
BUKOPUCTOBYIOTHCSI MXKHAPOAHI iHIEKCH, CTATUCTUYHI IaHi Ta MPOTHO3HI MoJeNi. Y Wil CTaTTi MPOBOAUTHCS
aHaIi3 piBHA MPUBAOIMBOCTI PI3HUX KpaiH I MITPaHTIB Ha OCHOBI COIIAIbHUX T4 EKOHOMIYHHX ITOKa3HUKIB.

AHami3 CBiJUMTH TPO 3HAYHY PI3HUILIO B PiBHI NMPHBAaOMUBOCTI KpaiH i MirpaHTtiB. OCHOBHI
npobaeMu YKpaiHu — BIACYTHICTD CTaoi MirpauiiHoi MOJITUKH, HU3bKHUH PIBEHb EKOHOMIYHOI CTa0iIbHOCTI
Ta cnabKa iHTerpaiiiHa maTpuMKa.

3HavYHWIA BIUTMB Ha MITPAIiiHI TPOIECH MAalOTh PIiBEHb JKHUTTI, CKOHOMIUHA CHTYyaIlis, piBEHBb
0e3po0ITTS Ta MOKIIUBOCTI JJIs COLIIAIbHOI IHTErpallii MirpaHTIB.

MirpariitHa nosiTrka YKpaiau moTpedye MoIepHi3allil BilIOBITHO 0 CyYaCHUX BHKIIUKIB. [HTETpartis
MDKHapOJIHOTO JOCBIMYy Ta BIPOBAIKCHHS NH(PPOBUX IHCTPYMEHTIB J03BOJUTH €(EKTHBHO PETYIIOBATH
MirpamiiiHi MOTOKM Ta CHPHUATH PO3BHTKY €KOHOMiKM. OCHOBHI 3aXOJ¥ BKJIOYAIOTh CTHMYJIOBAHHS
MMOBEPHEHHS TPYJIOBHUX MIrpaHTIB, PO3IIUPEHHsS MPOrpaM COLHadbHOI iHTerpamii Ta MiJBUILEHHS PiBHS
€KOHOMIYHOI IPUBa0IUBOCTI KpaiHu.

[ocTtanoBka mnpodaemu. CydacHi MirpamiiiHi TpoLECH € BaKJIMBUM YHHHHKOM TJIOOAIBHOT
€KOHOMIKH Ta COLIaJbHOTO PO3BHTKY. B VYKpaiHi BHKJIMKH MIrpaliiHOro peryioBaHHsS CTadd OCOOIUBO
aKTyaJbHUMH B YMOBaxX BIHHH Ta IOBOEHHOTO BITHOBJICHHS. Mirpamis € HPUPOJHUM SBHIIEM JUIS
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rJ100ai30BaHOr0 CBITY, OJTHAK i1 peryIFOBaHHS BUMAarae KOMIUIEKCHOTO IMiIXoy. BilicbKoBI JTii Ta eKOHOMIYHI
BUKIMKA B YKpaiHi CHOPUYMHWIM MAacoBl IEpEMIIEHHS HAaCEJCHHS, L0 CTBOPIOE HOBI BHUKIUKH JUIS
ynpasiiHHs Mirpanidaumu notokamu. Jlocein kpain €C ta OECP cBiguuTh, mo epeKTHBHE yIpaBIiHHS
MITpamielo MOXXJIMBE 32 YMOBH IMO€JHAHHS Jep)KaBHUX iHILIATHB, ACP>KaBHO-NPHUBATHOTO MAapTHEPCTBA Ta
3aydeHHs TU(QPOBUX TEXHOJOTIH.

. AHaJi3 ocTaHHIiX gocailkeHb i myOaikamiii. TeopeTwdHi Ta MPUKIATHI JOCTIIHKEHHS MPOOIeM
MIrpamiiHuX TMPOLECiB BXOASTH JI0 MPIOPUTETHOTO KOJIa iHTepeciB Takux BueHHX sk Jk. Xikc, M.Tomapo,
O. Crapk, /JI. Macces, E.M. JlioanoBa, O.A. ManuHoBcbKa, JI. 1. SIpMoneHko, B mpamsx sSKUX BHUKJIAJICHI
MATaHHS EKOHOMIYHUX CTUMYJIB JI0 Mirparii, MepexeBux e(dekTiB mirparii Ta i coIialbHUX HACiIKIB,
BIUIMBY Mirpallii Ha pHHOK Tpaili, MirpamiiHoi monitTuku Ykpainu Ta €C. i BUeHI BHECTU 3HAYHUHA BKIIAJI Y
PO3YMiHHA IpoLeciB TpyAoBoi Mirpauii Ta ii BIUIMBY Ha €KOHOMIKY Ta CyCIIiIbCTBO.

MeTo10 1aHOT HAYKOBOI CTATTI € JOCIIKSHHS MITpaliifHUX MPOIECiB, 0COOIMBOCTEl hopMyBaHHS
MIrpariifHoi MOTITHKH.

Buknaxg ocHoBHoro marepiany OiiHka e(peKTHMBHOCTI MIrpauiiiHOi TONITHKH HEMOXIUBa 0e3
BUKOPHCTaHHS TJIO0AIBHUX PEUTHHTIB Ta CTATHCTUYHHMX I1HCTpyMeHTiB. Cepen KIFOYOBUX IHICKCIB, SKi
MOXYTh OyTH BHUKOPHICTaHI IS aHami3y Mirpa MiiiHUX mporeciB, BapTo BumiauTu Global Flourishing
Competitiveness Index (GFCC) Ta Social Progress Index (SPI). Bonu 103BOJIAIOTE BU3HAYUTH PIBEHBb
MpUBaOIUBOCTI KpaiHM AJISl MICPAHTIB, OLIHUTHU COLialibHI Ta eKOHOMi4HI YMOBH IXHBOTO TPOKUBAHHS.

- GFCC nmomomarae OIiHUTH KOHKYpPEHTOCTIPOMOKHICTh KpaiHH Ha TJI00aTHOMY PUHKY ITPAIli.

- SPI BimoOpakae piBeHb COIIANBHOT IHTErpallii, JOCTYIY 0 0a30BUX MMOCIIYT, OCBITH Ta MEIUIIMHU.

-AHamiTHYHI MOZEJ Ha OCHOBI BEJHMKHX JaHWUX JOIOMAararoTh MPOTHO3YBAaTH MaiOyTHI MirpamiiHi
TEHACHIIII.

ITocTymoBo cTabimi3yrOThCS MirpalliliHi mporecu Ha (OHI 3YMMHEHHS BIAIIUBY TPYIOBHUX PECYpPCiB,
IO Ha MOYaTKy BiMHU OyJI0 CIPHYMHEHO IMEpEeMIIeHHSM HACENeHHs 10 Oe3MeYHHX Miclb. AJie 3HayHa
YacTUHA TPOMAJISH yce LIE 3aIMILAEThCS 32 KOpAoHOM, 3a nanuMu OOH, cranom Ha 14.03.2024, y BcbOMy
cBiTi Oyno 3adikcoBaHo 6,5 MiH OiXEHINB 3 YKpaiHW, IO JOJAaTKOBO HETATHBHO BIUTMBAE HA PaxXyHOK
MOTOYHHUX Omepanii miarixkHoro 6anancy ( PI1O). o ceprust 2023 poKy iMIIOPT MOCIYT, Y CTPYKTYPI SKOTO
Maibke 70% ckmagae iMIOPT MOCTYT MOAOPOXKEH, KyMYyJISTHBHO 3pOCTaB, i, JIMIIEC MOYHUHAIOYH 3 BEPECHS,
JMMHaMiKa 3MiHHUJIAcs Ha MPOTHIIEXKHY. 3a ciueHb-ToTHi 2024 poky PI1O cranoButh «Mminyc» 0,6 Mipa gom.
CIIA. O6csar Mib>kKHapOHUX Pe3epBiB CTAHOM Ha KiHellb JiroToro 2024 poky 3pic Ha 8,2 mupx gou. CIIA a6o
Ha 28,4% mnopiBHAHO 3 BiamoBigHmM mnepiomgom 2023 poky mo 37,1mapa gon. CHIA mo 3abe3neuye
(hinaHCYBaHHS iIMIOPTY MaitOyTHBOTO Tepiony mpotsarom 4,9 micsus  [2].

Hespaxaroun Ha BCi TpoOIeMH, TOPOKEHI BIWHHOIO, IO3WTHMBHA IWHAMIKa 3a KIIOYOBUMH
MaKpOEKOHOMIYHHMHU TOKAa3HUKaMH € CBIIYEHHSM IPHCTOCOBAHOCTI EKOHOMIKM 10 YMOB BiHU U
IIOCTYIIOBOTO ii IEPEHANIAITYBAHHS.

OCHOBHUMH PYIIISIMA BITHOBJICHHSI TIPOTSITOM IPOTHO3HOTO Tepiony OyayTh Oe3mekoBwid (pakTop Ta
HE3BOPOTHHH HampsM 1moao Berymy a0 €C, Mo CynpoBOIKYBATUMETHCS, 30KpEMa, 3pPOCTaHHSIM
1HBECTHUII{HOT aKTUBHOCTI Yepe3 HarajabHy NOTpeOy KpaiHH y BiIHOBJIEHHI BTpAaT BUPOOHUYHX MOTYKHOCTEH
1 iH(QPACTPYKTYypH, TIOHECEHUX BiA BiHU. [linTpUMyBaTUMyThCS Ii MPOIECH MPOJOBXKEHHSIM €(QEeKTHBHOI
CHIBIIpaIli i3 MDKHApOJHAMH ITApTHEPAMHM Ta MDKHApPOTHUMHU (DIHAHCOBMMM OpraHi3allisiMH, 30KpeMma,
MIPOIOBXKEHHsI peaiizauii mporpamu 3 MB®, BpoBamxenHs pedopm B pamkax [Inany Ykpainu na 2024-2027
POk 3 peaiizaiii mporo3utii €Bpornerickkoi Kowmicii mozgo Pernamenty €sponeiicbkoro [lapmamenty ta Pagu
€pomneiicrkoro Coro3y Mpo cTBOpeHHsS YKpaiHchkoro GoHay [2].

MirpauiiiHi npolecH € BaXXJIMBUM YUHHUKOM Y (hopMyBaHHI COIialbHO-eKOHOMIYHOI CHTYyaIlil KpaiH.
[TprBabnUBiCTE AepikaBU AJSl MITPaHTIB BH3HAYAETHCS PIBHEM JKHUTTS, €KOHOMIYHUMH IEPCIEKTHBAMU,
COIIIaJIbHAM 3aXUCTOM, CTAOLIBHICTIO Ta IHITUMH (DaKTOPaMHU.

OCHOBHI TIPOTHO3HI MAaKPOIIOKa3HUKH €KOHOMIYHOTO 1 COIiaJIbHOTO PO3BUTKY YKpainu Ha 2024-2026 poxw,
sIKi cxBaJieHo nmoctaHoBOrO Kabinery MinictpiB Ykpainu Bin 15.12.2023 Nel315 (tabm.1).
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Tabnuys 1 — OCHOBHI MaKpOIIOKa3HUKH EKOHOMIYHOTO 1 COLIaNbHOTO PO3BUTKY YKpainu Ha 2024-
2026 poxu

Table 1 — The main macro indicators of the economic and social development of Ukraine for 2024-
2026

IToxaznuk 2024 nporHo3 2025 nmporHos 2026 porHos

BastoBuii BHyTpIlIHINA TPOTYKT:

HOMIHAJIBHUHN, MIIpA. TPUBEHD 7643 8980,6 10421,8
BiJICOTOK JIO TIOMIEPETHHOTO POKY 104,6 106,8 106,6
[HIeKC CIOKUBYHX I[iH: TPYACHB A0 TPYIHS 109,7 108,1 106,9

MTONIEPETHBOTO POKY, BiZICOTKIB

PiBenn 6e3pobiTTs HaceneHHs y Bidi 15-70 18,7 17,7 15
POKiB 3a MeTozooricro MixkHapoIHOT
opranizaiii mparti, BiICOTKiB 0 poO010i
CHJIY BIJITIOBITHOTO BIKY

Canpio TOproBensHOTO OallaHCy, BU3HAYCHE -40172 -27044 -25433
32 METOJOJIOTI€I0 IHIATHKHOTO OaTaHcy, MITH.
nonapis CILIA

Banoswuit BHyTpimHiK npoaykT (BBII) Ha nymy HacelneHHs € KIFOYOBUM IMOKa3HUKOM €KOHOMIYHOTO
PO3BHUTKY KpaiHH, 10 BU3HAYAE PiBEHb JOCTYIHOCTI PECypCiB Ta MOMKIIMBOCTEH 1715l MirpaHTiB. Bumuii piBeHb
BBII Ha nymry HaceneHHs 3a3BUYaid KOPEIIOE 3 KpallMMH YMOBaMHU IpaleBIallTyBaHHS.

PiBenn 0e3pobiTTS € BH3HAYAIEHUM (DaKTOPOM JJISI MITPaHTIB, OCKUIBKH BiH BKa3y€ Ha MOXKJIIUBICTD
OTpHUMaHHS poOOTH Ta cTabiIbHICTh eKOHOMIKHU. PiBeHb 0e3poditTs y CILIA cknanae 3.8%, Himeuuusi - 4.2%,
Kanani - 5.1% ta Ykpaini -9.8% Ha ocHOBI odimiitanx nanux 3a 2024 pik.

CorianpHi YMOBH JUISI MITPaHTIB BiTITparOTh 3HAYHY POibh Y (OPMyBaHHI MIrpamiiHUX IMOTOKIB.
CucteMu comialbHOTO 3aXHCTY BiAPI3HIAIOTHCS 3alIe)KHO Bif Kpainu. Hanpukian, y €C icHYIOTh pO3BUHEHI
CHCTEMH MiATPUMKH MITPaHTIB, TOHI SIK y KpaiHax, IO PO3BHBAIOTHLCS, LEH PIBEHb MOXE OYTH HHKYHM
(tabm. 2).

SIKiCTh JKHUTTS BKIIIOYA€E MOCTYITHICTH MEIWUIIMHU, OCBITH, €KOJIOTIYHY CHTYAIliI0 Ta PIBEHb OC3IMEKH.

Haii0inpm npuBabiauBUMU A1 MITPaHTIB € KpaiHU 3 BUCOKMMH CTaHAApTaMH >KUTTA, Takumu sk KaHana,
Himeuunna ta CIIA. Ileli pedTHHT BpaxoBYy€e TakKi MOKa3HUKH, K CTAOUTBHICTH, TPO30PICTh, PIBHICTH Ta iHIII
(hakTOpH, IO BILIMBAIOTH Ha TOOPOoOYT rpoMaisH. [Haekce skocTi xkutTa y 2024 pomi y CIIIA cranoButs 85.2,
Himeuuuni - 82.5, Kanani - 83.8 Ta Ykpaini - 57.4 Ha ocHOBI oditiiinux nanux 3a 2024 pik.
AHani3 MirpaiifHuX MOTOKIB TO3BOJISIE BU3HAYMTH, SIKi KpalHU € HaiOinbII NOMYJISIpHUMU Cepell MIrpaHTiB.
AHayi3 mokasye, o0 HalOiIbII MPUBAOIUBAMH JJISI MITPAHTIB € KpaiHW 3 BUCOKHUM PiBHEM €KOHOMIUHOTO
PO3BHTKY, PO3BUHEHOIO COIIAILHOIO MiATPUMKOIO Ta cTabiapHOI0 ekoHoMikot. CIIIA, Himeuunna ta Kanana
3a0e3MeuyloTh HalKpalli yMOBH AJsl MPOXKUBAaHHsS MIrpaHTiB. BomgHouac YkpaiHa CTHKAaeTbcs 3 BiATOKOM
HACEJIGHHSl Yepe3 eKOHOMIiuHi Ta comianbHi TpyaHomii. [lokpamieHHs MONITHKK iHTerpamii MIirpaHTIiB Ta
CTBOPCHHS CHPHATIMBHX CKOHOMIYHHX yMOB MOXXYTh ITJBHINUTH ii TPUBAOIHMBICTH TSI MiDKHAPOIHOT
pobouoi cuu (Tabmn.3).
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Tabnuysa 2 — CouianbHi MiJIbTY U1 MITPaHTIB Y BUOpaHUX KpaiHax
Table 2 — Social benefits for migrants in selected countries

Kpaina interpamii MennuHe cTpaxyBaHHS Jonomora mo 6e3po0iTTIo IIporpamu
CIIA YacTkoBO Tax ObmMexeHo
Himeuunna Tak Tak Tak
Kanana Tak Tak Tak
Ykpaina OOMexeHO Hi Hi

Taonuysa 3 — Mirpamiiiai motoku y 2024 portii, ocio
Table 3 — Migration flows in 2024 , people

Uwcra mirpariis (mpulyno-BudyIo),
ocib
Cronyueni lltatn AMepuku +900 000
Himeuunna +600 000
Kanana +500 000
VYkpaina -300 000

st yTpUMaHHS Ta 3ay4eHHs JIOJCHKOro Kamitainy HeoOXiqHi e(peKTHBHI €eKOHOMIYHI MEXaHi3MH, a
caMe 1HBECTHLIi B CTpaTeTiuHi ramysi (TEXHOJIOTi1, MEIMIHA, OCBITa), IO CIIPHUATUMYThH CTBOPEHHIO POOOUHX
MiCIlb, 3aJIy4CHHS NPHUBATHOTO CEKTOPY dYepe3 IOMATKOBI CTUMYIH IS TIiAIPHEMCTB, sIKi aKTHBHO
MPaleBIANITOBYIOTh MITPaHTIB; PO3BUTOK OCBITHIX IporpaM Juisd nepekBamidikalii MirpaHTiB Ta aganrarii ix
710 PUHKY Tparii.

MicTa € OCHOBHUMH IIEHTPaMH MITpaliifHOi akTUBHOCTI, TOMY iX PO3BHTOK Biirpa€ BUPIMIAIBbHY POIb
Yy peryiIoBaHHI Mirparlii, OCHOBHIMH HalpsIMaMH SKOTO € MOJIEpHi3allis MIiChKOI iH(PACTPYKTYpH s
CTBOPEHHsSI YMOB KOM(OPTHOTO TPOXHUBAaHHSI;, PO3IIUPEHHS TPOMAICHKOTO TPAHCIOPTY Ui MOKpaIleHHS
MOOITFHOCTI MITPaHTIB; PO3BHTOK IMPOTpaM COIIabHOI aJanTaiii, BKIFOYal0YX MOBHI KYpPCH Ta MPOrpaMu
KyJIBTYpHOTO OOMIHY.

[udposizamis ynpasiiHHsI MIrpalifHUMK MpoIecaMy JI03BOJISE€ 3pOOHUTH X OUMbII ePEeKTHBHUMH,
30KpeMa IITYYHHUH 1HTEJIEKT MOKe BUKOPHCTOBYBATHUCS IS TPOTHO3YBaHHsI MIrpallifHUX MOTOKIB Ha OCHOBI
EKOHOMIYHHX Ta aeMorpadidyHuxX AaHuX; MAdpoBi miaTdopMu Uil B3aeMOJii MITPAaHTIB 3 Jep’KaBHHUMH
CTPYKTypaMH CHpOILYIOTh NPOLEAYPH OTPHUMAHHS JOKYMEHTIB; elleKTpoHHi ID mormomMaraioTe Mirpantam
OTPUMYBATH JOCTYII 10 OaHKIBCHKHX Ta COLIaIbHUX MOCIYT.

BimmoBimHo mo iHdopmariii, HagaHoi MiHicTepcTBOM eKOHOMIKM Ykpainu, y 2024 pomi Oyio
3atBepmkeHo Jlemorpadiuny crpaterito Ykpaimm Ha mepioxm mo 2040 poky. lleit moxkymeHT BH3Hadae
KOHKPETHI 3aX0J1 JUUIsl BUPIIICHHS KIOYOBUX MPo0ieM y cepi JH0ACHKOro KariTany, 30KpeMa:

- IlokpameHHs Hapo/KyBaHOCTI: BIPOBA/DKEHHS IMPOTpaM MiITPHUMKH CIMEH Ta CTHMYJIIOBAHHS
HapOKYBaHOCTI.

- 3MeHIICHHS ITepeYacHOT CMEPTHOCTI: MOKpAIIEHHS MEANYHUX TOCIYT Ta NPOQPUIAKTHYHHX 3aX0/IiB.
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- IlogonaHHs HETaTMBHUX MIrpalifHUX TPEHIIB: CTBOPEHHS YMOB JUIS ITOBEPHEHHS YKpAiHIIB 3-3a
KOPJIOHY Ta iHTeTpallisl BHYTPIITHBO MEPEMIIICHUX OCi0.

- AKTHBIi3alliss PUHKY Tpali: 3alydeHHs MaKCHMallbHOI KUTBKOCTI Mpaine3faTHUX TPOMAJISH depe3
porpamu nepexBaiiQikarii Ta mpameBiIamTyBaHHS.

- CpusiHHSL aKTUBHOMY JIOBIOJIITTIO: pO3pOOKa Mporpam IUisl 3aTy4eHHs JIITHIX JII0Jei 1O aKTUBHOTO
CYCIIUTBHOTO KHUTTS.

- CrBopeHHs1 1HQPACTPYKTYpPHHUX Ta OE3MEKOBUX TMEpeayMOB: 3a0e3ledeHHs KOoM(OPTHUX Ta
0e3MeYHnX yMOB MPOKUBAHHS ISl BCIX TPOMaJIsH.

Peanizamis miei cTparerii cipustuMe cTabdimizarmii nemorpadidHoi cuTyarii B YKpaiHi Ta Mog0IaHHIO
HETraTHBHUX MITpallifHUX TEHAEHIIH. 30KpeMa, CTBOPEHHSI CHPUSATINBUX YMOB JJIsl IOBEPHEHHS YKPAiHIIB 3-
3a KOpPJOHY Ta iHTerpalisi BHYTPIIHbO NEPEMILIEHUX OCi0 € KIIFOUOBUMHU aCIEKTaMH JAEP>KaBHOI MOJITHKH Y
cepi Mirpartii.

Kpim Toro, BipoBapKeHHS MpOrpaM rmepekBaiQikaiii Ta mpareBIalTyBaHHs JO3BOJIHUTH 3aTyIUTH 10
€KOHOMIYHOI JisTBHOCTI IIUpIIE KOJIO TPOMAJIsH, 10 MO3UTHBHO BIUIMHE HA EKOHOMIYHHN PO3BUTOK KpaiHH
Ta 3MEHIIUTH BIATIK poO0OYOT CHITH 32 KOPJIOH.

Taxum dmHOM, iHTErpaIis TmojokeHb Jlemorpadivanoi crparerii Yikpainu mo 2040 poky B 3arajibHY
MirpaniiHy HOJITHKY JepKaBU € BKIMBHM KPOKOM JJisi 32a0e3MeueHHsI CTaJloro pO3BUTKY Ta geMorpadiqHol
CTaOUILHOCTI KpaiHH.

®dopmyBaHHS e()EKTUBHOI MITpaIliifHOI TTONITHKH YKpaiHH Mae IPYHTYBATHCS Ha OaraTopiBHEBOMY
miaxoni:

1. MoHiTOpHHT Ta aHali3 MirpalifHUX MOTOKIB — IMOCTiHE BiACTEXXEHHA 3MiH y MirpauiiHux
TEHJICHLIAX Ul CBOEYACHOTO pearyBaHHs HAa HOBI BUKJIUKH.

2. EKOHOMIYHI CTUMYJTH — 3alIPpOBaLKCHHS IPOTpaM I MOBEPHEHHS YKPATHCHKUX MITPaHTIB.

3. CouianbHa iHTETpallis — MATPUMKA aJanTallii MirpaHTiB 4epe3 MOBHI KypCH Ta OCBITHI IPOTPaMHU.

4. Hudpogizarisi— cTBOpeHHS €IMHOT U(PPOBOI 0a3u I KOHTPOITIO Ta aHATI3y MIrpallifHuX MOTOKIB.

5. Po3poOka HOpMAaTHBHO-TIPaBoBOi 0a3u: CTBOPEHHS 3aKOHOAABYHMX AaKTIiB, IO PETYIIOIOTH Pi3Hi
aCIIeKTH Mirparii, BKIIO4aloYH TPYIOBY, OCBITHIO Ta BUMYIICHY Mirpaiito

6. CrpoleHHsI MPaBOBHX MPOIEIYyp— BIOCKOHAJICHHS Bi30BOI MOJITHKH Ta MEXaHi3MIB HaJaHHS
JIO3BOJIIB Ha poOOTY.

BucnoBku. EdextuBHa wMirpamiHa mnojiTHka B YKpaiHi BHMara€ KOMIUIEKCHOTO IiJIXO[TY.
BukopucTanHs MiXKHapOAHOTO AOCBiAYy, TU(PPOBUX TEXHONOTIH Ta MAKPOEKOHOMIYHHX 3aX0/iB JO3BOJIUTH HE
JIMILE KOHTPOJIIOBATH MIrpaliiiHi HOTOKH, a # BUKOPUCTATH X U1 CTUMYJIIOBAaHHS €KOHOMIYHOT'O 3pOCTaHH.
IaTerpartis MirpanTiB yepe3 OCBITHI Ta IHBECTHIIIIHI TPOTpaMH CIIPUATAME IXHBOMY 3aTydEHHIO JI0 PO3BUTKY
HaIllOHAJIbHOT €KOHOMIKH. TakuM YHHOM, CTBOPCHHS aJalTHBHOI Ta IHHOBAIIMHOI CHCTEMH YIpaBIiHHS
MITpamti€lo cTaHe KIY0BUM (DAaKTOPOM CTAJIOTO PO3BUTKY YKpaiHU.
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Abstract. Migration is a key factor in the demographic and economic development of society. In the
context of globalization, economic crises and military conflicts, the problem of regulating migration flows is
gaining strategic importance. In Ukraine, especially after 2022, migration processes have become one of the
central socio-economic issues affecting the labor market, economic growth, and international relations.

Effective migration management requires the creation of a policy that balances the country's economic
needs, social challenges, and security aspects. Using the experience of developed countries, it is possible to
create effective mechanisms for controlling and integrating migrants into public life.

The article analyzes the trends in migration processes. International indices, statistics and forecasting
models are used to analyze migration processes. This article analyzes the level of attractiveness of different
countries for migrants based on social and economic indicators.

The analysis shows a significant difference in the level of attractiveness of countries for migrants. The
main problems of Ukraine are the lack of a sustainable migration policy, low economic stability and weak
integration support.

The standard of living, economic situation, unemployment and opportunities for social integration of
migrants have a significant impact on migration processes.

Ukraine's migration policy needs to be modernized in line with current challenges. Integration of
international experience and the introduction of digital tools will allow for effective regulation of migration
flows and contribute to economic development. The main measures include stimulating the return of labor
migrants, expanding social integration programs, and increasing the country's economic attractiveness.
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AHoTanis MeTor cTaTTi € po3poOka MPaKTHYHUX PEKOMEHJAIliN MO0 ONTUMI3allii MeXaHi3MiB
(hinaHcyBaHHS iHQPACTPYKTYPHUX IMPOEKTIB i3 BpPaxyBaHHSM JOBTOCTPOKOBHX KOHTPAKTIB i crenudiku
pi3HUX JKepen GpiHaHcyBaHHS. JlOCHiPKeHHs 0XOTUTIOE YOTUPU OCHOBHI JKkepelia hiHaHCYBaHHS: OI0KETHI
KOIITH, NPHUBAaTHUH KamiTal, KpPeAWTHI pecypch Ta KOIUTH MDKHapoAHHX (iHAHCOBO-KPEIUTHHUX
opranizamiii. [IpoBeneHo aHani3 MUHAMIKM BUIATKIB 32 PaXyHOK JEPKABHOTO Ta MICIEBHX OIOKETiB Ha
KUTIOBO-KOMyHaJIbHE TOCIIOAAPCTBO, TPAHCIIOPT, JOPOKHE TOCTOAAPCTBO Ta OymiBHHITBO y 2019-2023
pokax. BusiBjieHo 3aekHICTh 010 pkeTHOTO (piHAHCYBaHHS BiJl EKOHOMIYHHX KPH3, BIULIMBY BOCHHHX il Ta
noTped y TepMiHOBOMY pearyBaHHi Ha COLlialbHO-eKOHOMIUHi BUKIUKH. [IpuBaTHE (iHaHCYBaHHS, 30KpeMa
gepe3 MEXaHi3MH Jep’KaBHO-TIPUBATHOTO MAPTHEPCTBA, IMPOJEMOHCTPYBAIO CTA0IBHICTD, ajle OOMEKEHY
KUIBKICTh TIPOEKTIB 1 IXHI0O HEpiBHOMIpHY reorpadiuny peamnizamito. KpeautHi pecypcu 3abesnednin
mBHAKE piHAHCYBAaHHS MacIITAaOHUX MPOEKTIB, MPOTE CTBOPHIIN PU3UKU OOPTOBOTO HaBaHTaXeHHA. Kowmu
MidcHapoOoHux (IHAHCOBO-KPEIUTHUX OpTaHi3aliil BiAirpanu 3HaA4HY POJb y MIATPUMIN iHPPACTPYKTYpH
IT1T 9ac KpH3H, aje IX BUKOPUCTAHHS OoTpeOye e()eKTUBHOTO YIIPaBIIiHHS.

BusBneHo ocHoOBHI mpoOiemu y (QiHaHCyBaHHI 1HQPACTPYKTYPHHX MPOEKTIB, 30KpeMa
HEJIOCTaTHICTh OIO/DKETHUX KOIUTIB, CJIa0KiCTh MPAaBOBOTO pPETYJIIOBAHHS JI€PKABHO-TIPUBATHOTO
TMapTHEPCTBa, OOPTOBI PU3MKH KPEAWTHOTO (HiHAHCYBAaHHS Ta BHCOKI BHMOTH JIO0 YIPaBJIiHHS KOIITaMH
MDKHApOIHUX opranizamniii. Ha ocHOBI aHami3y 3ampornoHOBaHO pPEKOMEHJAIl AJsi iHTerpamii pi3HHX
JpKepen iHaHCyBaHHS B €IMHY CTpPATETil0 PO3BUTKY iHPpacTpyKTypH. 30KpeMa, peKOMEHIOBAaHO CTBOPUTH
MPO30pi MeXaHI3MHU yNIpaBITiHHA (DIHAHCOBUMH IOTOKaMH, PO3POOUTH CTpaTerii CIUJIBHOTO (iHaHCYBaHHS
Ta TOCWJIMTH KOOPJIWHAIII0 MK JKepenamu (piHaHCyBaHHS.

CraTTss chopsMoBaHa Ha PO3BUTOK MPAaKTHYHUX MIiAXOAiB 10 (iHAHCOBOrO YIpaBIJiHHSA
iHQPACTPYKTYPHUMH TPOEKTaMH, IABHINEHHS iX €(QEeKTUBHOCTI Ta CTiiKocTi. JlOCHiIKeHHS CIpHse
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(OpMYyBaHHIO HAyKOBUX 1 MPaKTUYHHUX 3acaj A 3a0e3MEUEHHs CTalIoro PO3BHUTKY 1H(pacTpyKTypH
Vkpainu. IlepcnekTuBH NOZANBIIMX AOCHIIKCHb BKIIOYAIOTH CTBOPEHHS I1HTErPOBAaHUX MOZEICH
¢diHaHCYBaHHS 3 ypaxyBaHHIM CIleU(iKU perioHaJbHHUX MOTPeO Ta 0COOIUBOCTEH TPOCKTIB.

KarouoBi ciioBa: iHppacTpyKTypHI MPOEKTH, KHUTIOBO-KOMYHAJIbHE TOCIIOAAPCTBO, TPAHCIIOPT Ta
JIOPOKHE TOCMOAAPCTBO, OYIIBHUIITBO, OFOJKETHI KOIITH, MPUBATHUI KariTall, KPeIUTHI peCypcH, KOIITH
MIDKHApOTHUX (hiHAHCOBO-KPEAUTHUX OpraHizarlii

IlocTanoBka mpo0iaeMu y 3arajbHOMY BHIVIAAL Ta il 3B’f130K i3 BaKJIMBMMH HAYKOBMMH 4M
NPAaKTHYHUMU 3aBAaHHsAMHM. DiHaHCyBaHHS 1HQPACTPYKTYPHUX MPOEKTIB € OJHUM 13 KIIOYOBUX BHKIIMKIB
11 YKpaiHu B yMOBaxX OOMEXEHHX OIODKETHHX pPeCcypciB, €KOHOMIUHOI HECTaOUIBHOCTI Ta HEOOXigHOCTI
BiJTHOBJICHHSI KPHUTHUYHOI 1HQPACTPYKTYpH Micisd BOEHHUX Hid. [HpacTpyKTypHI MPOEKTH MalOTh 3HAYHUM
BIUINB Ha EKOHOMIYHMH pPO3BUTOK, COLIaJbHY CTAaOUIBHICTH Ta SIKICTh JKUTTS HAceNeHHs, NpoTe ix
(biHAaHCYBaHHS YacTO CTHKAETHCA 3 MpodiieMamul OpaKy KOIITIB, HU3bKOI iIHBECTHUINIIHOI MPpUBaOIMBOCTI Ta
Hee(EeKTUBHOTO YIPAaBIiHHSA I'POLUIOBUMH IOTOKaMH. BupIlIeHHS IUX Npo0JeM € KPUTHYHO BAXJIMBUM AJIS
CTBOpEHHs e(peKTHBHOI iHPPACTPYKTypHOI CHCTEMH, SKa 3/JaTHA BIiANMOBiZaTH MOTpebaM CyCIHiNIbCTBAa Ta
ekoHoMiku. OnTuMizanis (hiHAHCOBHX MEXaHi3MiB MOTpe0y€e HAyKOBO OOTPYHTOBAHOTO ITiXOAY, IO MOETHYE
€KOHOMIYHY TEOpIf0, MPAaKTUIHUH JTOCBIJl Ta HOBITHI iIHCTPYMEHTH (hiHAHCOBOTO YITPABITiHHS.

AHAJI3 OCTaHHIX JoCaiaKeHb i MyQuikamii. AHai3 oCTaHHIX JAOCHTIKECHD 1 MyOJIiKalii CBIAYNTH
po 3HAYHUI iHTEpec HAYKOBIIB A0 NHUTaHb (iHAHCYBaHHS IHPPACTPYKTYpHHX MPOEKTIB Y KOHTEKCTI
CyYacHHUX €KOHOMIYHHUX BUKIIMKIB Ta TIEPCIICKTUB BiHOBJICHHS eKOHOMIKH YKpainu. Y po6oti bomuap O. A.
ta ['epacumenko O. €. mocipkeHOo MiXKHAPOAHUHN JOCBiA (iHaHCYBaHHS 1HOPACTPYKTYPHUX MPOEKTIB, IO
aKIEHTy€ yBary Ha aJanTamii yCHiIIHUX 3apyODKHHX HpakTHK A0 yMoB Ykpainu [1]. Baciotunceka JI. A.
30cepe/iiia yBary Ha IyOJIiYHO-IIPUBATHOMY TMApPTHEPCTBI SK iHCTPYMEHTI (piHAHCYBaHHS, IiIKPECITIOIYN
BKJTUBICTH PO3POOKH MPAaBOBHX MEXaHi3MiB Ta cTUMyJiB [2]. Boporina H. B. mocmimkyBana ¢iHaHcoBi Ta
OrOJKETHI MEXaHi3MH BiIHOBJICHHSI iIHQPAaCTPYKTypH B YMOBaxX HACIiKIB BilfHH, BKa3ylO4H Ha MOTpely B
KOMIUIEKCHHX ITiIX0JaX 1 Mpo30poCTi Y BUKOpHUCTaHHI nepkaBHuX komti [3]. Kuzum M. O., XaycroBa B. €.
ta Tpymkina H. B. BuBuanm acniektn (iHaHCYBaHHS KPUTHYHOI iHQPACTPYKTYPH B YMOBaxX ITOBOEHHOTO
BiJTHOBJICHHSI, HATOJIONIYIOYM Ha HEOOXiTHOCTI PO3BUTKY MeXaHi3MiB MixkHapoaHoi criBmpaii [4]. KoBaneHnko
B. O. posrisinyB ¢inaHcyBaHHS iHPPaCTPYKTYPHHX MPOEKTIB TEPUTOPIATEHUMH TPOMaIaMH, IO MiAKPECITIOE
BaYKJIMBICTh JOKaNbHOTO piBHA [5]. Kynpsmos B. 1. npoananizyBaB BUKIMKA Ta MOKJIHBOCTI (hiHAHCYBaHHS
B MEPioj MOJOJAHHS HACHIJIKIB BifHM, MPOIOHYIOYH MIJXOAM JO pallioHami3amii Jep:kaBHUX BHUTpar [6].
Kymuk B. B. 3anpomnonyBaB mMozeni ¢iHaHcoBoro 3abesnedeHHst 00’ €KTiB KPUTHYHOI iHQPACTPYKTYpH, SKi
CIpsSMOBaHI Ha JOBIOCTPOKOBY CTIHKiCTh mpoekTiB [7]. Mopo3 . O. mocmimkysas npobiemMu 3a0e3neueHHs
(hinaHcyBaHHS TpaHCTOpPTHOI iH(PpacTpykTypu Kuema, 30cepemkyroun yBary Ha MICBKHX BHUKIHKax [8].
[Maciuank A. M. i3 cmiBaBTOpaMHu NpoaHallizyBali oOcsATH (iHAHCYBaHHS BiIHOBJICHHS TPAHCHOPTHOI Ta
LUUBUIBHOI 1HPPACTPYKTYpH, aKLECHTYIOUH yBary Ha eQeKTHBHOMY posmonin pecypcis [9]. lymok b. C.
pO3MIIIHYyIa TPoOIieMr Jep)KaBHOTO (DiIHAHCYBAaHHS y pealizaimii MapTHePCHKUX IPOEKTIB, BKA3yHOUHd Ha
HEOOXiHICTh BIOCKOHAJICHHSI 3aKOHO/IaBYO01 0a3u Ta IHTerpalii AepaBHoro i mpuBaTHOTO Kamitary [10]. Li
JOCIIPKEHHSI CTBOPIOIOTH KOMIUIEKCHE YSIBIICHHS PO CTaH 1 NepCeKTUBY (piHaHCYBaHHS iHPPACTPYKTYPHUX
MIPOEKTIB, HAZAIOYM BAXKJIMBY TEOPETUYHY Ta NPAKTUUHY Oa3zy Ais iX onTumizamii B yMOBaxX Cy4acHHX
BUKJIMKIB.

Buknag ocHoBHOro mMarepiany jgociaiglxkeHHs. B yMoBax [IOBroCTPOKOBHX KOHTPakTiB
3a0e3redeHHs CcTabIbHOTO (PIHAHCOBOTO pecypcy MOTpeOye ONTHMi3allii MEeXaHi3MiB 3alTydeHHs, PO3ITOIITY
Ta BUKOPHCTAHHS KOIITIB. BayKIMBY pOJIh BiirparoTh Taki mpkepesa (hiHaHCYBaHHS, SIK EepyKaBHI Ta MiCIIeBi
OFOJKETH, KPEIUTH, IPUBATHUI KaIiTal i KOIITH MDXXHAPOAHUX (PiHAHCOBO-KPEAUTHHUX OpraHi3alliil, KOKHE 3
SKHX Ma€ CBOI mepeBarn Ta oOMekeHHsA. HenmocTaTHs iHTerpauis IMX MEXaHi3MiB Yy 3arajbHy CTpaTerilo
(hiHaHCYBaHHS TPU3BOIUTH JI0 AMCOANAHCIB y pealtizallii mpoeKTiB Ta 301IbIIeHHs (hJiHAHCOBUX PU3UKIB.

Po3risiHeMo OcHOBHI THITH (iHAHCYBaHHSI iHYPACTPYKTYPHUX HPOECKTIB:

1. dinancyBaHHA iHGPACTPYKTYpPHUX HPOEKTIB 3a PaxyHOK OIOMKETHUX KOILUTIB € OCHOBHUM
IHCTPYMEHTOM JIep’KaBHOI MIATPUMKH PO3BUTKY €KOHOMIKH, COLlianbHOI cepu Ta Teputopiil. Llerr Mmexanizm
o3BOJIsSIE  3a0e3meuyBaTH  CcTallIbHE (DYHKITIOHYBAaHHSA KUTIOBO-KOMYHAJIBHOTO, TPAHCIIOPTHOTO Ta
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OYIIBEJIILHOTO CEKTOPIiB, a TaKOX CHPUATH PO3BUTKY PETiOHIB uepe3 crerianizoBaHi ¢oHau. JlokmamHime
3YMUHUMOCH Ha BHJATKaX CIPSIMOBAaHUX Ha KUTJIIOBO-KOMYHaJbHE FOCMONapCTBO (pHC.1).

80
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Pucynox 1 — Bugatku Ha )KHUTIOBO-KOMYHAJIbHE TOCIIOIAPCTBO 3 ICPKAaBHOTO Ta MiCLIEBUX OIOJKETIB Yy
2019-2023 pp., mipa. TpH
Figure 1 — Expenditures on housing and communal services from the state and local budgets in 2019-2023,
billion UAH

Iicepeno: cpopmosano na ocnosi [11]

Buaatku Ha XHUTIOBO-KOMyHalbHE rocnoaapctBo y 2019-2023 pokax AEeMOHCTPYIOTH HeCTaOIIbHY
nuHaMiky. DiHaHCYBaHHS 3 MICIIEBUX OFO/DKETIB 3aJIUIIAETHCS OCHOBHUM JkepernoM, a y 2021 ta 2023 pokax
CIIOCTEPITraeThCs PI3KUE picT BUTpAT A0 56,7 Mupa IpH i 62 Mupa rpH BianoBigHo. lle MoxHa MOSCHUTH
MiABUILICHHSAM yBard A0 MOJepHi3alii KOMyHaJbHOI iHPaCTPyKTypH, NOKpAIeHHIM (PiHAHCOBOI aBTOHOMII
MICIIEBUX TPOMaJI, a TAKOXX HEOOXiAHICTIO JIIKBiaIlii HACHIKIB BiitHH. [lepkaBHUI OIOKET BHIIIISIB 3HAYHO
MEHIII CyMH, IO CBIMYHUTH MPO MPIOPUTETHICTH 1HINX cdep ans ypsany. Haliamwkauii mokazauk OyB y 2021
porti (0,02 muipa rpH), ane Bxe y 2023 poui piHaHCyBaHHS 3pOCIIO 10 8,4 MIIp]I IPH, 110 OB’ SI3aHO 13 3aX0JaMH
3 BIZIHOBJICHHS MIiCJIl BOEHHUX Aii. 3arajgoM, AuHaMika iHaHCYBaHHS BKa3y€e Ha CYTTEBHUI BIUIMB BOEHHHX 1
COINIAJTbHO-EKOHOMIYHHX (haKTOPiB.

Posrisimaroun BUIATKH HA TPAHCHOPT Ta JOPOKHE TOCHOJAPCTBO (pPHC. 2) MOXKHA MOMITHTH 3HAYHI
BUAATKU 3 IEPKABHOTO OIOIKETY.
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Pucynok 2 — Bupatku Ha TPAaHCTIOPT Ta TOPOKHE TOCTIOAAPCTBO 3 JEPKABHOTO Ta MiCLIEBUX OIO/KETIB y
2019-2023 pp., mupa. TpH
Figure 2 — Expenditures on transport and road management from state and local budgets in 2019-2023,
billion UAH
IDicepeno: cgpopmosano na ocnosi [11]
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Buaatku Ha TpaHCHIOPT Ta JOPOXKHE TOCMOAAPCTBO MAIOTh Pi3KO BUpakeHi KonuBaHHs. Y 2020-2021
POKax CHOCTepiranocs CyTTeBE 3poCTaHHs (hiHAHCYBaHHS 3 IEPKABHOTO OIOJKETY, NOCATHYBIIHU MKy y 136,9
mipa TpH y 2021 pori, 1110 MOKHa TIOB’sI3aTH 13 peattizaiiero nporpamu «Bennke OyaiBHULIITBOY. [Ticis mporo
(iHaHCYBaHHS CyTTEBO cKopoTmiocs y 2022 pomi uepe3 MoyaTok MOBHOMACIITaOHOI BiiHH, ajeé YacTKOBO
BimHOBIIIOCH Y 2023 pOIIi, OCKIIBKH BiJHOBJICHHS JOPOXKHBOIT iHPPACTPYKTYPH CTAJIO0 KPUTUIHO BAXKITHBHM.
MicneBi Or0KETH, X04a i IEMOHCTPYIOTh IEBHUN PiCT BUTPAT, BiMIrparoTh JOMOMDKHY POJIh, 3a0€31edyoun
MICIIEBY ITOPOXHIO iH(MpacTpykTypy. 3aranpHuil cnajy y 2022 poui CBIIYHTH NMPO KPHU30BI YMOBH, IO
BIUIMHYJIM Ha PO3Monin OrokeTHHX KowTiB. Y 2023 poui croctepiraeTbes cradinizarmis, Mo CBiquuTh Mpo
aJanTaIiio AepKaBy 10 HOBUX peaiil.

®dinaHcyBaHHs OyNiBHUIITBAa Maike B TOBHil Mipi BiIOyBaeThCS 3a PaxyHOK MICIEBUX OIODKETIB
(puc. 3).

25

23,1 22,6
20
15,1

15 11,8
10

5 2.9

0,4 0,32 0,39 0,39 0,18
0 (I

2019 2020 2021 2022 2023

B Micresi Oromketn B JlepykaBHUi OIOKET

Pucynok 3 — Bunatku Ha OyIiBHHIITBO 3 IEP>KaBHOT'O Ta MicIieBUX OromkeTiB y 2019-2023 pp., Mipa. TpH
Figure 3 — Construction expenditures from the state and local budgets in 2019-2023, billion UAH
IDicepeno: cpopmosaro na ocnosi [11]

®dinancyBaHHs OymiBHHUIITBA ACMOHCTPYE 3Ha4UHE CKopodeHHs B mepion 2022-2023 pokie. Y 2019-
2021 pokax 3 MiCIIeBHX OIOJDKETIB Ha 10 cepy BUAUBUTUCS BIIHOCHO CTAOUTBHI KOIITH, IO KOJUBAIUCH Y
Mexax 15-23 mupa rpa. [Ipote y 2022 poui cnocTepiraerbesi CyTTeBHIA criaa GpiHAHCYBaHHS 3 000X JKepen
yepe3 KPH30BI YMOBH, CIPUYMHEHI BOEHHUMH MisMd. [lepkaBHuil OMOIKET BUAUISB MiHIMaJdbHI CyMH
MIPOTSITOM YCiX POKIiB, IO CBIIYUTE MPO HU3BKUU MPIOPHUTET Ili€i cepr Ha piBHI ypsamy. Jlumre y 2023 porti
(hiHaHCYBaHHS 3 MiCIIEBHUX OFOJDKETIB TIOYAJIO BiTHOBIIOBATHUCS, OCATHYBIIH 11,8 MiIp IpH, 110 OB’ 3aHO i3
[IOYaTKOM IIPOrpaM BiIHOBJIEHHS KUTJIOBHX 1 rpoMaiachkux 00’ ekTiB. He3axarouu Ha 1ie, 3arajJbHUN piBEHb
IHBECTHIIIH Y OYAIBHUIITBO 3aTUIIAE€THCS HU3HKAM depe3 3HAUHUH MeIiluT pecypciB.

OnuH 3 KIIOYOBUX CHOCOOIB, SIKUM JIepyKaBa CTUMYIIIOE€ PO3BUTOK TEPUTOPIAILHUX TPOMAJI, MOJISTae
y ix ¢inancyBanHi uepe3 [epkaBHuUil GOH] perioHaIbHOTO PO3BUTKY (puc.4).

dinancyBaHHS iH(OPACTPYKTYPHUX MPOEKTiB uepe3 JlepkaBHHUI (POHJ PETiOHATBLHOTO PO3BUTKY
TAaKOXK 3a3HANIO 3HAYHOTO BIUIMBY Kpu30BUX yMoB. Y mepion 2019-2021 pokiB ¢inaHcyBaHHS Oyio
cTablIbHUM, 13 cepeaHiM o0csroM 4,5 MIIpA I'pH Ha ik, 0 3ade3neuyBaiio peatizauiro monaa 300 mpoekTis.
Opnak y 2022 pori KiTbKiCTh TMPOEKTIB 1 (hiHAHCYBaHHS 3MEHIIFINCS BABIYi, IO MOSCHIOETHCS BOEHHUMHU
IissMH Ta 0OMEXeHHSIM pecypciB. Y 2023 polli crocTepiraiiocss 9acTKOBE BiTHOBJICHHS, IO CBIAYHUTH PO
BaXXJTUBICTh IIHOTO 1HCTPYMEHTY JJsl BifOyIOBHM peTioHiB. 3MEHIICHHS KIUTBKOCTi IMPOEKTIB BKa3ye Ha
HeOOXiTHICTh KOHIIEHTpAIlii KOIITIB HA HAWOLIBII KPUTUYHHX iHIIIaTHBAX.

3aramom, diHaHCYBaHHS 1HGPACTPYKTYPHHUX MPOEKTIB 3a PaXyHOK OFODKETHUX KOIITIB € KIFOYOBHM
IHCTpYMEHTOM Yy po30yJIOBi Ta BINTHOBJICHHI EKOHOMIKM YKpaiHu. J[uHaMmika BHUTpPAaT 3a OCHOBHUMH
HampsIMKaMH BioOpaka€ BIUIMB SK BOEHHUX Mil, TaK 1 CTpaTeriuHUX 3MiH y JAEpKaBHIM NOMITHII.
Haii6inemmii ciax pinancyBanns npumas Ha 2022 pik, mpote Bxe y 2023 polli moMiTHI 3yCHIUIs JepKaBH Ta
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MICIIEBUX TpoMaj AJisi cTabimizanii Ta BigHOBICHHs. CTabinbHe i 30amaHcoBaHe (DiHAHCYBAaHHS 3AJIUIIAETHCS
KPUTHUYHO BaYKJIMBHUM JIJIS TIOJOJIAHHS HACIIAKIB BifHU Ta CTBOPEHHS OCHOBH IS JJOBIOCTPOKOBOTO PO3BUTKY
KpaiHH.
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Pucynok 4 — ®inancyBaHHs iHOPACTPYKTYpHHUX MPOEKTiB JlepkaBHOTO ()OHTYy PETiOHALHOTO PO3BUTKY 32
2018-2023 pp.
Figure 4 — Financing of infrastructure projects of the State Regional Development Fund for 2018-2023.
Iicepeno: cpopmosarno na ocnosi [12]

2. ®inancyBaHHs 1HQPACTPYKTYPHUX MPOEKTIB Uepe3 KPEAUTHI PECYPCH € BaXKIIUBUM IHCTPYMEHTOM
3aJy4eHHs JOJATKOBOTO KamiTady B yMOBax OOMeXeHHX OIOKEeTHHX KOIITiB. KpemuTu H03BONSIOTH
peatizoByBaTH MacITaOHI IPOEKTH, 3a0e3Meuyloun X MBUAKe (iHAHCYBaHHS Ta JOBTOCTPOKOBY OKYITHICTb.
YMOBHU OTpUMaHHSI KPEINUTIB, TaKi K MPOIICHTHI CTABKH, CTPOKH TIOTAIICHHS Ta OOCSTH, CYTTEBO BIUTMBAIOTH
Ha epEeKTUBHICTh BUKOPUCTAHHs HOT0 (PiHAHCOBOTO MeXaHi3My. BakIMBHUM acrieKTOM € 3aTHICTh JAepKaBH
a0o0 opraHiB MiCIIEBOTO CaMOBPSITyBaHHS 00CITyTOBYyBaTH KpeAUTHI 3000B’s13aHHsI O€3 CTBOPEHHS HaIMiPHOTO
0OOpProBOro HaBaHTAKEHHS. BUKOpUCTAaHHS KPEIUTIB, OCOOHMBO ITiJT Jep>KaBHI rapaHTii, moTpedye mpo30poro
TUTaHYBaHHS Ta HAJIE)KHOTO KOHTPOIIO 32 iX BUKOPUCTAHHAM. Y CyYacHHX yMOBaxX, 30KpeMa IIiJ] 4ac BiiHH,
KPEIUTH CTald OJHHUM i3 KIIOUYOBHX JKepel (iHAHCYBaHHS KPUTHUYHUX MPOEKTIB, CHPSMOBAaHMX Ha
BiTHOBIIEHHS iH(PACTPYKTypH Ta 3abe3nedeHHs 0a30BHX NoTped rpomansH. BomHodac s IMigBUIIEHHS
e(EeKTHBHOCTI IBOT0 MEXaHi3My BaXIMBO BPaxOBYBaTH He JIMIIE €KOHOMIiYHi, a i couianbHi Qakropw,
OB’ s13aHi 13 3aJIyYEHHSM KPEAUTHHUX KOLITIB.

3. dinancyBaHHS iHQPACTPYKTYpHHX IPOEKTIB 3a PAaxyHOK IPHUBATHHUX KOIUTIB, 30KpeMa 4epes
MeXaHi3MH JaepxaBHO-ipuBaTHOTO mMapTHepcTBa (JIIII), € ehexkTHBHIM cIOcOOOM 3aTydeHHS TOIAaTKOBHX
pPECYpPCIB Il PO3BUTKY €KOHOMIKH. L[ Mosenb 103B0OJIsE€ PO3MOALIATH (PIHAHCOBI PU3UKHU MIXK JIEPIKaBOIO Ta
NPUBAaTHUM CEKTOPOM, 3a0e3Meuyroul IBUAKE BIPOBAKEHHS 1HHOBALIN 1 MiABHUIIEHHS SKOCTI MOCIyr. Y
KOHTEKCTi YKpaiHu Jep>KaBHO-TIPHBATHE MTAPTHEPCTBO OCOOIMBO aKTyadbHE yepe3 00MEeKeHICTh OF0PKETHUX
KOILTIB Ta MOTpeOy y BiJHOBIEHHI 1HQpacTpyKTypH. AHaNi3 TWHAMIKH KUTbKOCTI IPOEKTIB, IX Taly3eBOro Ta
PETiIOHANBHOTO PO3IMOLTY T03BOJISIE OLIHUTH MEPCIEKTHBY PO3BUTKY Li€l popMu (iHAHCYBaHHS, BUSHAYUTH
KJIIOYOB1 BUKJIMKY TA YUHHHKH, 10 BIUIMBAIOTH HA 11 €()eKTUBHICTb.

JlnHaMika TIPOEKTIB JepKaBHO-TIPUBATHOTO MApTHEPCTBA B YKpaiHi HaBeldeHa Ha puc.S. J[nHamika
KUIBKOCTI TPOEKTIB JIepXKaBHO-IIPUBAaTHOro mHapTHepcTBa B Ykpaini 3a 2019-2023 poku aemMoHCTpye
mocTymnoBe 3pocTanHs, Bif 187 mo 198 npoexriB. HaitOinbmmii npupict Bindyscs y 2023 potti, KOJIH KUTbKiCTh
JIOTOBOPIB 301TBIIMIIACS HA 5 TTOPIBHIHO 3 IMOMIEPEIHIME POKAMHU.

Ile MOXHA TOSCHHTH IIJIBUINEHHAM IHTEpECY NPHUBATHOI'O CEKTOPY A0 Y4YacTi y JAep:KaBHHX
iHillaTHBaX, 30KpeMa 4epe3 MOXKIMBOCTI BiIHOBJIEHHS iHQPACTPYKTYpPH Micis BOEHHUX Aiil. CTabinpHICTD y
KimbKocCTi poekTiB y 2020-2022 pokax CBiIYUTH PO CKIAIHICTH YKIIAJCHHS HOBHUX JIOTOBOPIB Uepe3 KPHU30Bi
YMOBH Ta HEBHU3HAYCHICTh, CIIPHYMHEHY BiitHOI0. He3Baxkaroun Ha 3011bIIEHHS KIIBKOCTI IOTOBOPIB, JHIIe 22
3 HUX peallbHO peanizytoTbes (cepen akux 10 € KoHumeciiHUMU noroBopamu, 6 — AOrOBOPaMH MPO CHIJIBHY
IiSUTBHICT, a perTa 6 HalekaTh IO IHIINX BUIIB JOTOBOPIB.), IO IiJKPECIIOE€ TPYAHOIII Y BUKOHAHHI
JIOMOBJICHOCTEH.
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Pucynok 5 — J[lunamika KinbKOCTI IPOEKTIB AEP:KaBHO-IIPUBATHOTO NapTHepCTBa B YKpaini 3a 2019-2023 pp.
Figure 5 — Dynamics of the number of public-private partnership projects in Ukraine for 2019-2023.
IDicepeno: cpopmosarno na ocnosi [13]

Ile MOXHA TOSICHUTH MiIBHIIEHHAM IHTEpecy NpPHUBAaTHOTO CEKTOPY [0 YYacTi y JeprkKaBHHX
iHIIIaTHBaX, 30KpeMa Yepe3 MOXKIIMBOCTI BiIHOBIIEHHS iHQPACTPYKTYpPH Micisi BOEHHUX Jiil. CTaOinpHICTh y
KiTbKOCTi mpoekTiB y 2020-2022 pokax CBIAYUTH PO CKIAAHICTh YKIAACHHS HOBUX JOTOBOPIB Yepe3 KpU30Bi
YMOBH Ta HEBU3HAYCHICTh, CIPHYMHEHY BilfHOIO. He3Bakaroun Ha 301IbIIEHHS KITBKOCTI IOTOBOPIB, JUILE 22
3 HUX pealibHO peaitizyroThes (cepen skux 10 € KoHIeCiHHMMU J0rOoBOpaMu, 6 — J0rOBOPaMU IPO CILIbHY
JisUTBHICTB, a pemTa 6 HalexaTh A0 IHIIMX BHIIB JOTOBOPIB.), IO MiAKPECIIOE TPYIAHOILI Yy BUKOHAaHHI
JIOMOBJIEHOCTEH.

Po3moin mpoekTiB Ha yMOBaX JepKaBHO-TIPUBATHOTO MTAPTHEPCTBA 3a TaTy3sMH HaBECHUH Ha pUC.6.
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Pucynox 6 — Po3noin npoekTiB Ha yMOBaxX JCPKaBHO-MPUBATHOI'O MTAPTHEPCTRA 32 TaNy3IMHU Y KpaTHH
cranom Ha 01.01.2024 p.
Figure 6 — Distribution of projects under the terms of public-private partnership by industry in Ukraine as of
January 1, 2024.
IDicepeno: cgpopmosano na ocnosi [13]

Po3nozin mpoekTiB 3a rady3sMu BKasye Ha oOMexeHy auBepcudikamito chep Bukopucranus AT
Haii6inpmre nmpoekTiB npunanae Ha chepu BogornocTadanss (8) Ta TpaHCHIOPTYBaHHS Teria (4), o CBIqIATh
PO BAXJIMBICTh 0a30BOi iHQPACTPYKTYpH B YMOBaX BOEHHUX 1 IOBOEHHMX peaniid. [HI ramysi, ik oXxopoHa
3I0pPOB'Ss YK YMpPaBIiHHS BiIXOJaMH, 3aJHINAIOTHCS HEJOCTAaTHBO OXOIUICHMMH. Taka KOHIEHTpalis
BiOOpaka€ 30CEpeKCHHS Ha KPUTHYHHUX IMOTpedax TIpoMaj, MPOTe OOMEXYe MOXKIUBOCTI PO3BHUTKY
MIFPIIOTO CIIEKTpa iIHPPaACTPYKTYpH.

Po3nozin nmpoekTiB Ha yMOBax [ep>KaBHO-IIPUBATHOTO MAapTHEPCTBA 3a pETiOHAMU HAaBEICHUHU Ha
puc.7.
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PerionanpHuli pO3MOAIN TMPOEKTIB JIEPKABHO-NPUBATHOTO MAPTHEPCTBA € HEPIBHOMIPHHM.
HaiiGinpma kinbKicTh MpoOeKTiB peanizyerscst y KuiBchkillt Ta 3akapnarcekiii obmactsx (mo 3), Toni sk y
OUITBIIIOCTI IHIITMX PETIOHIB TX KUIbKICTh OOMEXKEHA OJTHUM-/IBOMA ITpoeKTaMHu. L]e moB’sa3aHo0 3 EKOHOMIYHUMH,
nemorpadiyHuMu abo aJAMiHICTPAaTUBHUMHU OCOONMBOCTSAMH 00JacTel, a TaKOXK PI3HUIEI0 Yy CHPOMOXKHOCTI
OpTaHiB MiCLIEBOI'O CAaMOBPSAYBaHHS 3aJIy4aTH 1HBECTHULIII.

YepHiriscpka 1

XMenpHUIIbKA 1

ITonTaBchka 1
Onecbka

MuxomaiBcbka

JIbBiBCBKA
KipoBorpasceka 1
Kuisceka 3
IBanO-®panKiBCcbKa |
3anopizbka 2
3akapnaTcbka 3
Kutomupcbka 1
JHInporeTpoBCchKa |
BonuHuceka 1
0 0,5 1 1,5 2 2,5 3 3,5

Pucynok 7 — Po31moaist mpoeKTiB Ha YMOBax Jep KaBHO-IIPUBATHOTO MApTHEPCTBA 32 PerioHaMu YKpaiHu
cranom Ha 01.01.2024 p.
Figure 7 — Distribution of projects under the terms of public-private partnership by regions of Ukraine as of
January 1, 2024.
IDicepeno: cpopmosano na ocnosi [13]

HeBenuka KibKICTh MPOEKTIB BKa3y€e Ha HEOOXiOHICTh JONATKOBUX 3YCHJb 3 OOKY IepaBH IS
MiATPUMKH PETiOHIB 1 CTUMYJIIOBAHHS iHBeCTULIIHOT akTuBHOCTI yepe3 JIII1.

3araioM, JepXKaBHO-TIPHUBAaTHE IAPTHEPCTBO € TIEPCHEKTUBHUM I1HCTPYMEHTOM JUIS PO3BHUTKY
iHppacTpyKTypu YKpaiHu, 0COOJIMBO B yMOBaX OOMEXKECHHX OIOJDKETHHX MOXJIHMBOCTeH. He3Bakaroum Ha
cTabiIbHEe 3pOCTaHHS KUIIBKOCTI IMIPOEKTIB, MPOOJIeMH 3 IX peanizamielo Ta OOMeXeHa rady3eBa i perioHaibpHa
IuBepCcUGIKAIlis 3HINAIOTHCS KITIOUYOBUMH BUKIMKaMHU. s migsumenas edextusaocti AT HeoOXimue
BJJOCKOHAJICHHS HOPMAaTHBHO-IIPABOBOI 0a3u, MiATpUMKa 3 OOKYy JepKaBH Ta CTUMYJIOBAHHS IMPHUBATHHX
IHBECTOPIB, 10 CIPUATHME aKTUBi3alil iIHQPACTPYKTYPHUX 3MiH Ha MiCLIEBOMY PiBHI.

4. dinaHCyBaHHS 3a PaXyHOK KOIITIB MIKHAPOAHUX (hiHAHCOBO-KPEAMTHHUX OpraHizamiil € oqHUM i3
KJTFOUOBHUX JKEPEN PeCypCiB IS MATPUMKA PO3BUTKY iHPPACTPYKTYPH Ta EKOHOMIKH Y KpaiHH, 0COOINBO B
yMOBax 00MeXeHOI0 IOCTYITy A0 iHIIMX (iHaHCOBUX iHCTpyMeHTiB. Taki opranizauii, sk Mi>kHapogHuii GaHK
pexoHcTpykuii Ta po3Butky (MBPP), €Bponelicekuii 0aHk pekoHCTpykuii Ta po3BUTKY (€BPP),
Mixuapomguuii Bamotauit Goug (MB®), HagaroTs KpeAUTH, TPAHTH Ta TEXHIYHY JAOIIOMOTY IJIS peaiizarlii
CTpaTeriyHMX TpPOEKTiB. IXHi mporpamm cropsMoBaHi Ha (iHAHCYBaHHS MOJEPHi3allil TPAHCIOPTHO,
€HEepPreTHYHOI, COLiajdbHOI Ta KOMYHalIbHOI iHQPACTPYKTYpH, a TakoX Ha MATPUMKY pedopMm y cdepi
ynpasiinHs. OOcsru QiHaHCyBaHHS 3ai€XaTh BiJl MDKHapOIHOIO MOJITHYHOIO KOHTEKCTY, EKOHOMIYHOI'O
CTaHy KpaiHM Ta 3JaTHOCTI YKPaiHCBKOTO YypsIy BUKOHYBaTH 3000B’si3aHHs 32 KpeOuTaMH. 3HAYHY POJIb
BiJIrpaloTh YMOBHU HaJaHHs KOIITIB, 30KpeMa MPOLCHTHI CTAaBKH, CTPOKH MOTALICHHS Ta HASIBHICTh TEXHIYHOI
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MiATPUMKH. Y TEpiof KpH3H, NOB’S3aHOi 3 BiHOIO, MiKHapoAHi (piHAaHCOBO-KpPEOWTHI opraHizamii cramu
BOXJIMBHMHU TMapTHEpaMHu YKpaiHu, 3a0e3nedyrodyn 3Ha4Hi oOcsru (iHaHCOBOI JomoMmoru. PamioHanbHe
BUKOPUCTAHHS IUX KOIITIB € KIIOYOBHUM 3aBIAaHHSAM JIepXKaBH JJs 3a0€3MEUeHHs CTajJoro PO3BHTKY,
BiJHOBJIEHHSI €KOHOMIKM Ta 3MCEHIIEHHS OOproBOro HaBaHTaXEHHs y MailOyTHboMmy. JlnHamika oOcsry
KpeauTiB, HaaHux Ykpaini Bix MBPP naBenena na puc.8.
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Pucynox 8 — [lunamika o0csry Kpenuris, Hananux Ykpaini Big MBPP, 3a 2019-2024 pp.
Figure 8 — Dynamics of the volume of loans granted to Ukraine by the IBRD, for 2019-2024.
IDicepeno: cgpopmosano na ocnosi [14]

AHani3 maHux mpo obcsaru kpenutis, Hagannx MBPP y 2019-2023 poxax, CBIYNTH PO 3HAYHE
3poCTaHHA IHOTO BHAY ¢iHaHcyBaHHA. Y 2019 pomi oOcsar HamaHWX KpeauTiB cTtaHOBUB juire 200 MiH
nonapis, npotre y 2020 pomi BiH 3pic g0 1035 MuH qonapiB, 110 MOB’sI3aHO i3 BIPOBAKEHHSIM IPOrpamM
pearyBanHs Ha nmangeMito COVID-19. V 2021 poui ¢inancyBanus nocsario 1067 miH monapis, 30epiraroun
TeHAeHIIiI0 M0 30utbmeHHs. [lim yac BoeHHHX Ait y 2022 porti 00CIT KpeauTiB CyTTEBO 3pic mo 2206 MiH
J0J1apiB, IO BifoOpakae MOOLTI3aMi0 MKHAPOIHUX PECYPCiB IS MIATPUMKH €KOHOMIKH YKpaiHH B YMOBax
kpu3u. HaitOinpmmii nokasnuk OyB 3adikcoBanuit y 2023 poui — 4586 MiH gonapiB, MO CBITYUTH MPO
MIOCHJICHHSI POJi MDKHApOJHOI MOTMOMOrH y (iHaHCYBaHHI BiJHOBICHHS IH(PACTPYKTYpH Ta MiATPUMKH
nepxaBHEX (yHkmiii. Taka awmHaMmika BimoOpaXkae CTpaTeridHy BaKIWBICTH CITIBIpami YKpaiHu 3
MDKHapOAHUMH (iHAHCOBO-KPEAMTHUMHM OpraHizaumisMu. BomHoyac BUKOpPHCTaHHSA LIMX PECYpCiB BHMarae
HAJIE)KHOTO YIPaBIiHH, II00 3a0e3MeunTH iX e)eKTHBHE BUKOPUCTAHHS 1 MiHIMI3yBaTH OOpPTrOBi PU3UKHU IS
KpaiHW.

BucHOBKH Ta nepcneKTHBHU MOAATbIINX J0CTixKeHb. DiHaHCYBaHHS IHPPACTPYKTYPHUX MPOCKTIB
€ CKJIaJHUM MpPOLIECOM, II0 BUMarae e(eKTUBHOTO YNPaBIiHHA pecypcaMH 3 Pi3HHX KEpel, BKIIOYal0UH
OFO/DKETHI KOIITH, IPUBATHUH KalliTall, KpeAUTH Ta PiHAHCOBY IMiITPUMKY M>KHAPOJIHUX OpraHizamii. AHami3
JMHAMIKU BUAATKIB 13 JepKaBHOTO Ta MICIIEBHX OIOJDKETIB IMOKa3ye iXHIO KIIOYOBY POJIb y 3abe3redeHHi
0a30BHX MOTPeD, X0Ua 3aJIEKHICTh Biji OFOJKETY IiJBUIIYE BPA3JIMBICTh 10 €KOHOMIYHOI HECTAOUILHOCTI.
Buxopucranns kpeautiB 3abe3neuye mBUaKe (iHAHCYBaHHS MACIITAOHHX MPOEKTIB, ajieé CTBOPIOE PU3UKU
OoproBoro HaBaHTaXeHHS. llpwBaTHI I1HBECTHINi, 30KpeMa dUYepe3 MEXaHI3MH JepP>KaBHO-TIPHBATHOTO
MapTHEPCTBA, JEMOHCTPYIOTh CTabiIbHICTB, MPOTE iXHSI 0OMEkKeHa KUIbKICTh 1 reorpadiyHa KOHICHTpAIis
CBiZYaTh MPO HEPIBHOMIPHICTH IOCTYIY A0 IMX pecypciB. 3HAYHUI BHECOK MIKHAPOJHUX OpraHizalliii y
(hinaHCyBaHHS 1HQPACTPYKTYPH CTaB OCOOJIMBO TIOMITHHM I 9ac KPU3H, IPOTE BUKOPUCTAHHS ITUX KOIITIiB
noTpedye HAIKHOTO YIIPABIIHHSL.

3aranoM, TMOE€THAHHS PI3HUX MeXaHi3MiB (iHAHCYBaHHS [O3BOJISIE 3a0€3MEUYUTH peaizaliio
JIOBFOCTPOKOBUX KOHTPAKTIB, MPOTE iCHYIOTh MPOOJIEMH iHTerparmii IUX JDKepen y €IuHy cTpaTeriio. Y
BHKOPHCTaHHI OIO/UKETHHX KOINTIB OCHOBHHMH TIpOOJIeMaMH € iX HEHOCTaTHICTh 1 3aJIeXKHICTh BIfT
eKOHOMIYHO1 cuTyanii. KpenuTHi pecypcu CTBOPIOIOTH OOproBe HaBaHTAXKEHHS, OCOOJIMBO 3a YMOB
€KOHOMIYHO1 HecTabinpHOCTI. [IprBaTHi iHBECTHIIIT 00MEXKYIOTHCS CKIIAIHOIIIAMH ITPABOBOTO PETYIIIOBAHHS Ta
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HU3BKOIO 1HBECTHLIHHOIO NpUBAOIMBICTIO OKpEeMHX ceKTopiB. KomTu MiKHapoJHHMX oOprasizamliii yacto
3ajIeXaTh B/l MOJITUYHOI MIATPUMKH Ta BUMAraroTh CyBOPOTO JTOTPUMAHHS YMOB BUKOPHCTAaHHS, III0 MOXKE
YCKJIaIHIOBATH TXHIO THTETPallil0 Y BHYTPILIHI MPOIECH. 3arajoM, HEAOCTaTHS KOOPIUHALIS MK PI3HUMHU
IoKeperaMu (piHaHCYBaHHSI TOCHITIOE PU3UKU Hee(hEKTHBHOTO BUKOPUCTAHHS PECYPCiB.

Jlnst inTerpanii Jokepen (iHaHCYBaHHS y €IMHY CTPATeril0 Ba)KIIMBO CTBOPHTH IMPO30pPY CHCTEMY
yIpaBmiHAS (iHAHCOBUMH ITOTOKaMH, IO 3a0e3MeYUTh KOHTPOJIh 1 MiA3BiTHICTh. HEoOXimHO MOCHINTH
MPaBOBE pETYJIOBAaHHA JepKaBHO-PUBATHOTO TMAapTHEPCTBA, MI00 30UIBLIIMTH 3aydeHHS PUBATHHX
iHBecTopiB. JlepaBi BapTO BIPOBAJKYBaTH JOBFOCTPOKOBI MpOrpamMH CHiBOpali 3 MiKHAPOAHUMHU
oprasi3aisiMu, 3a0e3MeIyI0YH Y3ToKEeHICTh 13 HallloHATBHUMHE oTpedaMu. Po3pobOka cTpareriii CIiasHOTO
(diHaHCyBaHHS, SIKI BKJIIOYAIOTh KOMOIHAIiI0 OFOJKETHHX, MPUBATHUX 1 KPEAUTHUX PECYPCIB, AO3BOJIUTH
MiHIMI3yBaTH pU3UKH. BayKIMBUM € 3aldydeHHS Cyd4acHHX IHM(POBUX IHCTPYMEHTIB Ui MOHITOPHHTY Ta
YHOPaBJIiHHS MPOEKTAMH, IO MiABUIIUTH X €()eKTUBHICTb.

[TepcnekTHBH MOJANBIINUX JOCTIHPKEHD BKIFOUAIOTh CTBOPEHHS IHTETPOBAHUX Moeliel piHaHCYBaHHS
3 ypaxyBaHHSM clieliu ik perioHaTbHUX MOTPe0 Ta 0COOINBOCTEH MPOEKTIB.

IlepeJtik mocWJIaHb

1. bomnap O. A., I'epacumenko O. €. MixHaponHuii nocBin (iHaHCYBaHHS iHQPACTPYKTYpHHX
npoekTiB. Modern economics. 2022. Ne 36. C. 25-31.

2. Bacrorurceka JI. A. ®dinancyBanHs iHQpaCTPYKTYpHUX IMPOEKTIB HA 3acagax IMyOIi9HO-TIPUBATHOTO
napTHepcTBa: GOpPMH Ta IHCTPYMEHTU. Haykosuil noainsio: ekonomika ma ynpasninus. 2021. Ne 3. C. 65-68.

3. Boporina H. B. ®inancoBi i OlpkeTHI MeXaHi3MH BiIHOBICHHS SKOHOMIKH Ta iHPPaCTPYKTypH
VYkpainu, 3pyiHOBaHOi 30poiiHOr0 arpeciero Pociticekoi Denepanii. Hayxosi sanucku I[ncmumymy
saxonooascmea Bepxoenoi Paou Yxpainu. 2022. Ne 4. C. 70-79.

4. Kmum M. O., Xaycroa B. €., Tpymkina H. B. ®inancoBe 3a0e3neueHHs] PO3BUTKY KPHTHYHOI
iH(PaCTPYKTYpH B YMOBax MOBOEHHOI BiZIOyI0BU eKOHOMIKH YKpainu. bisnec Inghopm. 2023. Ne 8. C. 263-
274.

5. KoBanenko B. O. ®inancyBaHHS 1HQpacTpyKTYpHUX TIPOEKTIB TEPUTOPIATBHUMH T'POMaJaMH.
Tpuuopromopcwki exonomiuni cmyaii. 2022. Ne 78. C. 103-1009.

6. Kynpsmos B. I1. ®inancyBanHsa iHPpacTpyKTypH B Iepioj] MOJOJMaHHS HACTIAKIB BiHU. DiHaHCcu
Yrpainu. 2022. Ne 4. C. 46-66.

7. Kymuk B. B. MogemoBanas ¢inancoBoro 3a0esnedeHHs PO3BUTKY 00’€KTIB KPUTHYHOI
inppactpykrypu. @inancu Yxpainu. 2021. Ne 11. C. 103-126.

8. Mopo3z JI. O. Cran 3abe3rnedeHHS TpaHCIOPTHOI iHMpacTpykTypu Mmicta Kuema ¢inaHcoBUMHU
pecypcaMu: BUKJIUKHU Ta mpooseMu. Popmysanis punkogux sionocur 8 Yrpaini. 2024. Ne 1. C. 127-134.

9. Ilaciunuk A. M., JIe6ins 1. I'., KacekiB B. 1., Craciok b. O., JIe6ins €. M. AHani3 Ta omiHka o0cAris
(hiHaHCYBaHHS BiTHOBJICHHSI TPAHCIIOPTHOI Ta IUBUTLHOI iHPpacTpyKTypH Ykpaiau. Jopoeu i mocmu. 2023.
Ne 27. C. 42-51.

10. Hlymox b. C. AxryanbHi mnpobiemMu JepkaBHOro (iHAaHCyBaHHS B KOHTEKCTI peaiizamii
MapTHEPCHKUX iHOPACTPYKTYPHUX MPOEKTIB AepxkasH i 0izHecy. Ceim ¢inancis. 2021. Ne 2. C. 79-93.

11. JlepxaBuuii BeO-moptan Oromkery mius rpomansd Open Budget. URL: https://openbudget.gov.ua/
(mata 3BepHeHHs 22.11.2024).

12.  [epxaBHuii ¢poHp perionambHoro po3BuTKy. URL: https://center.diia.gov.ua/support/support-2 (mxara
3BepHEHHS 22.11.2024).

13. Cran 3IiHCHEHHS JIIIT B VYkpaini CTaHOM Ha 01.01.2024. URL:
https://www.me.gov.ua/Documents/Detail?lang=uk-UA &id=9fc90c5e-2{7b-44b2-8bf1 -
1ffb7eelbe26&title=StanZdiisnenniaDppVUkraini (zata 3seprenns 22.11.2024).

14. IBRD Loans to Ukraine. URL: https:/financesone.worldbank.org/ibrd-loans-to-ukraine/DS01411
(mata 3BepHeHHs 22.11.2024).

HaykoBuii ;xypHan « ABTOMOBUIBHI IOPOTY I JOPOXKHE BY AIBHULITBO», 2025. Bunyck 118. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY, 2025. Issue 118. Part 1.

278



EKOHOMIKA / ECONOMICS

FINANCING MECHANISMS OF INFRASTRUCTURE PROJECTS: OPTIMIZATION OF
CASH FLOWS FOR LONG-TERM CONTRACTS

Sokolova Natalia M., PhD in Economics, Associate Professor, Associate Professor of Transport
Construction and Property Management, Associate Professor, National University of Transport, Kyiv,
Ukraine e- mail: nata_ns@ukr.net, ren. +380675872662, https://orcid.org/0000-0003-0678-8882

Kozynets Vladislav S., Postgraduate student, National University of Transport, Kyiv, Ukraine,
VYkpaina e- mail: hackev31@gmail.com, ten: +380957840710, https://orcid.org/0000-0003-0378-6849

Summary.The purpose of the article is to develop practical recommendations for optimizing the
mechanisms of financing infrastructure projects, taking into account long-term contracts and the specifics
of different sources of financing. The study covers four main sources of financing: budgetary funds, private
capital, credit resources and funds from international financial and credit organizations. The author analyzes
the dynamics of expenditures from the state and local budgets for housing and communal services, transport,
road infrastructure, and construction in 2019-2023. The dependence of budget financing on economic crises,
the impact of military operations and the need for urgent response to socio-economic challenges is revealed.
Private financing, in particular through public-private partnership mechanisms, demonstrated stability, but
a limited number of projects and their uneven geographical implementation. Credit resources provided rapid
financing of large-scale projects, but created risks of debt burden. Funds from international financial
institutions played a significant role in supporting infrastructure during the crisis, but their use requires
effective management.

The article identifies the main problems in financing infrastructure projects, including insufficient
budgetary funds, weak legal regulation of public-private partnerships, debt risks of credit financing, and
high requirements for managing funds from international organizations. Based on the analysis,
recommendations are made for integrating various sources of financing into a single infrastructure
development strategy. In particular, it is recommended to create transparent mechanisms for managing
financial flows, develop co-financing strategies, and strengthen coordination between funding sources.

The article is aimed at developing practical approaches to the financial management of infrastructure
projects, increasing their efficiency and sustainability. The study contributes to the formation of scientific
and practical foundations for ensuring sustainable development of Ukraine's infrastructure. Prospects for
further research include the creation of integrated financing models that take into account the specifics of
regional needs and project characteristics.

Keywords: infrastructure projects, housing and communal services, transport and road infrastructure,
construction, budget funds, private capital, credit resources, funds of international financial and credit
organizations
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AHoTanisi: Y CTaTTi AOCHTIKEHO POJIb CydacHOi Oi3HEC-aHANITHKHU SK IHCTPYMEHTY CTPATeTridYHOTO
VIIPaBIIHHS B YMOBax TpaHCGhOpMAIlii pHHKY JETKOBHX aBTOMOOLTIB YKpainu. AKIIEHT 3po0JIeHO Ha aHami3i
e(eKTHBHOCTI 3aCTOCYBaHHs HU(PPOBUX aHATITUYHUX PIICHb y MisSUTBHOCTI aBTOTPAHCIIOPTHUX IMIANPHEMCTB
(ATID), 30kpema: cucrem OizHec-anamiTuku (BI), 3aco6iB Bizyamizanii ganux, SWOT-anamizy, KIHOYOBHX
noka3HuKiB epexkruBHOCTI (KPI), mporHo3HOro MonenroBaHHs Ta iHIIKUX iHCTpyMeHTIB. OXapaKkTepr30BaHO
METOAWMYHI MIXOIN 0 BIPOBADKEHHS 3a3HAYCHHUX IHCTPYMEHTIB y MPOIEC CTPATETIYHOTO IIaHyBaHHS Ta
JOBEACHO iXHiI BIUIMB Ha MiABHIICHHS OOIPYHTOBAHOCTI YNPABIIHCBKUX pIllleHb, aJalTHBHOCTI
MiANPUEMCTBA 10 3MiH 30BHIIIHBOIO CEPEIOBHINA Ta 3aralbHOTO PiBHSA HOr0 KOHKYPEHTOCHPOMOXHOCTI. Y
pe3yabpTaTi AOCTIIKEHHS 3aIllpOIIOHOBAHO CTPYKTYpHY MOJENh iHTerparii Oi3Hec-aHaJiTHKH B IIPOIleC
CTpaTerivyHOro IUIAaHYBaHHS JJIsI MiANPHEMCTB aBTOMOOUIEHOT'O CEKTOPY.

KirouoBi ciioBa: GizHec-aHamiTHKa, Oi3HEC-TITIaHyBaHHS, CTpaTerivHe TUIAHYBaHHSI, PHHOK JIETKOBHX
aBTOMOOIJIIB, YIIPaBIiHHS MiIPHEMCTBOM, TPAHCIIOPTHA TATY3b.

MocranoBka mpodaemu. Crpareriuyne Oi3HecC-IUIaHYBaHHS y Cy4YacHHX YMOBaxX HEMOKIHBE 0e3
rnuOOKOT aHANTHKU PUHKY Ta NaHuX. JloCHiPKeHHs aBTOMOOLIFHOTO PHHKY B YMOBaX BOEHHOT'O CTaHy B
YkpaiHi € aKkTyaJlbHOIO Ta BaXUIMBOIO TEMOIO, OCKIIBKH BiMOYyJIWCS KapAWHAJIBHI 3MIiHHM B TIONHTI Ta
MIPOMO3HULIII.

BiitHa cnpuumHWIA MacoBYy MIrpaimil0 HAcelIeHHs, 3HWKEHHA KYIIBEIbHOI CIPOMOXKHOCTI,
pyiiHYBaHHS 1HGPACTPYKTYpH Ta JIOTICTHYHUX JIAHIIOTIB. Lle mpu3Beno 10 3HaYHUX KOJWBAaHb Y TIOMHTI Ha
pi3HI cerMeHTH aBTOMOOLTIB (3pocTaHHs NOTPeOH Y BXKUBAHHUX, OFOJDKETHHUX aBTO, M IiHHS [TOMUTY HA HOBI Ta
nopori mogeni). [Ipomo3umis Takox 3a3Hajia 3MiH Yepe3 NOpYIIeHH BUPOOHUITBA, IMIIOPTY Ta JUCTPUOYIII.
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3MiHUTACS CTPYKTYpa pUHKY, OCKITBKH 3'sIBUIIMCS BOJOHTEPCHKI OpraHi3aii, mo 3aiiMaloThCs iMIOPTOM aBTO
JUTA BICHKOBUX MOTPeO, a NesKki AwWiepH, BUPOOHWKH 3MYIICHI Oyl ajanTyBaTHCS a00 MPU3YHHUHHUTH
JisUTBHICTE. 3pociia BaXKJIMBICTh aBTOMOOUIIB Ml BIMCHKOBHX 1 I'yMaHITapHUX MOTped it 3abe3redeHHs
MOOUIBHOCTI BifiCBKOBHUX, IOCTaBKU T'yMaHITapHOI JONOMOTH, €BaKyallil HaceleHHs, MATPUMKA KPUTUIHOI
iHppacTpykTypu. Jlep>kaBHe peryJqlOBaHHS 3a3HAN0O 3MiH 1 BBEJAGHO HOBI MpaBWJIa MIOAO IMIIOPTY,
OTIOJIATKYBAaHHS Ta PEECTparlii TPaHCHIOPTHUX 3aco0iB, Mo Oe3mocepeHh0 BILIMBAE Ha (DYHKITIOHYBAHHSI
AaBTOMOOUTFHOTO PHHKY. MaiiOyTHE pPUHKY € HEBU3HAYEHHM 1 Ticis 3aKiHYeHHS BifHM BHHUKHYTH HOBI
BUKJIMKH Ta MOXIJIMBOCTI, MOB'SI3aHi 3 BiIHOBJICHHSM EKOHOMIKH, TOBEPHEHHAM HACEJCHHS Ta 3MiHOIO
MIPiIOPUTETIB.

TakyuM YHHOM, BHUKOPHCTaHHS CYYaCHUX I1HCTPYMEHTIB Oi3HeC-aHANITUKH TPH JOCITiHKEHHI
AaBTOMOOIUTFHOTO PHUHKY B YMOBaX BOEHHOTO CTaHy € BaKJIMBHUM JJIsl PO3YMiHHSI TMOTOYHUX TEHACHIIH,
IIPOTHO3YBaHHS MalHOyTHHOTO PO3BUTKY Ta MPUHHATTS OOIPYHTOBAaHUX pillleHb SK I Oi3HECy, Tak 1 Aus
JIeP>KaBHOI MOJTITHKH.

AHaniz i orasx ocTraHHIX JOCHiTKeHb. 3HAYHA KUIBKICTh JOCHIDKEHb 30CEpe/KeHa Ha
IHHOBAIIHTHOMY PO3BUTKY Ta Oi3HEC-aHAJITHIN MiAIPUEMCTB TPaHCIOPTHOI cepu. 3okpema, BueHi Kizp B.,
JaBumsk /1. 3a momomororo iHcTpyMeHTiB Bl mociimKyBaim TeHACHITIT pUHKY aBTOTPAHCIIOPTHUX 3aCO0IB ITiJT
Yac BiifHM B YKpaiHi — 3HaYHi TpaHcopMallii, 10 BUIMIIKCE, y 0Ju3bKo 1,1 MiIbHOHA yro KyiBIi-IPOIaxy
BXKMBaHUX aBTOMOOLTIB 3a 2022 pik, 3 sskux Maibke 700 Trcsd BinOymnoch BcepeauHi YKpainu, i Oinbire 400
THCSY IMITOPTHUX aBTOMOO1LTIB [12].

B poboti «AHamni3 pUHKY BXKMBaHHX JIETKOBHX aBTOMOOUTIB B YkpaiHi min yac BiftHm» Xomoc O.'.,
Jlaromaa O.0. Ha ocHOBI aHami3y cTaTu4HOi iH(GopManii ZOCTiIKyBadu piBeHb aBTOMOOLTI3aIi] y KpaiHax
CBITY, KUTBKICTh IIIOMICSIYHOT peecTparlii B)KHBaHUX aBTOMOO1IIIB B YKpaiHi Ta CepeIHbOMICSIYHI I[iHU Ha HUX,
TOII-15 BupoOHUKIB BXAKUBAHUX JISTKOBUX aBTOMOOLTIB [25].

Tepnenpka B. y nparti [23], 3 BUKOpUCTaHHSIM METOJy aHaJli3y JOCIiKyBaia JUHAMIKY TOMiCSYHOT
peecTpailii aBTOMOOLTIB 3 €JIEKTPUYHUM JABUTYHOM B YKpaiHi, iX KUIBKICTh 32 00JIACTSIMU Ta 3apeECTPOBAHUX
3a pOKOM BHITYCKY B YKpaiHi. PHHOK aBTOMOOUTIB 3 CIEKTPHYHUM JIBUTYHOM HaOyBae Bce OULIBIION
nonyJisspHOCTI B YkpaiHi. [IpoTe MacoBiii MOsBI €ICKTPOMOOLTIB MEPEIIKOIKAE X JOBOJII BUCOKA BapTICTh
[23].

3 BukopuctanssM iHcTtpymeHnTiB Bl FOxina H.B., Mensauk M.P. mpoBoannm anami3 muHaMiku oOCATiB
BUPOOHUIITBA JIETKOBUX aBTOMOOIUIIB B YKpaiHi, AWHAMIKY TpPOJaXy HOBHX aBTOMOOUTIB Ta BXKUBaHHX
aBTOMOO1ITIB B YKpaiHi. 3 MOJaNbIIO0 PO3POOKOI0 TPOTHO3Y MEPCHEKTUBU PUHKY JISTKOBUX aBTOMOOITIB B
VYkpaini, mo no3Bonuth 30uemmmTH BBII, cTBOpuTH HOBI po00OdYi MicIs, TOKPAIUTA €KOHOMIKY KpaiHH Ta
mo0poOyT ykpaiHIiB [26].

Hayxkogenp JloxkaueBcbka O.M. y crarti [16] mocnimkye pu3HKOBI Oap’epu, IO MOCTAIOTh MEpe]
MiAPUEMCTBAMH B YMOBAaX Mi>KHApOJHOT JisNTBHOCTI, 30CEpEAKYI0UH YBary Ha BaXKJIMBOCTI Oi3HeC-aHAII THKU
st ix mogonanHsa. Kommanens K., [mpuenko B. mocmimkyioTs iHHOBaIiiHI TeXHOJOTIT Ta Oi3HEC-aHATITHKY
30BHIIIHBOEKOHOMIYHOI JisTFHOCTI B YIPaBIiHHI pU3UKAaMH TPAHCIOPTHUX MIANPHEMCTB YKpaiHu B YMOBax
rnobamizamii Ta BifHH. AHami3yeThCs BIUIMB LU(PPOBUX TEXHOJNOTIH Ha MiABHLIEHHS €(eKTUBHOCTI
YOpaBIiHHSA PHU3UKAMH, a TaKoX OOIPYHTOBYEThCS HEOOXimHIiCTh iHTerpamii Bl mis amamrarii 10 HOBUX
BHUKIJHKIB [14].

Crartss  «OcoOmuBOCTI 3acTOCyBaHHS TNpPUHOMIB  Oi3HEC-aHANITHKH B  aJAMIHICTPaTHUBHOMY
MeHeKkMeHTI i 9ac Covid-19» posrisinae, BIMB KpU3 HA YIIPABIIHCHKY TisUTbHICTD, 30KpeMa BUKOPUCTAHHS
Oi3HeC-aHANMITHKYU IS yXBaJleHHs pimieHs. L{imicHe 3acTocyBaHHs miaxomiB, exeMeHTiB ACY Ta mpuifoMiB
Oi3Hec-aHANITUKKA B aJIMIHICTPaTUBHOMY YIPaBIiHHI MiANPHEMCTBOM TIPH3BENE 10 BEJIHKHX IIAHCIB
30epeskeHHs] KOHKYPEHTOCIIPOMOXKHOCTI aBTOTPAHCIIOPTHUX MIATIPUEMCTB 1 BUXOY iX 3 Kpu3H [8].

B naykogiii npari [10] aBTOpy MiKPECTIOOTh BAXKIIUBICTh IHTETpAIlil aHAIITHYHUX IHCTPYMEHTIB y
nporecd Oi3HEC-IUIAHYBaHHS Ta CTpaTerii pO3BUTKY, IO CHPHUSE JOCATHEHHIO YCIIXy MiINPUEMCTBA.
OcobnuBy yBary NpHIUIEHO BHKOPHUCTaHHIO LU(POBUX iHCTpyMeHTiB: CRM-cuctemu, aBromaTu3amii
MPOIECIB Ta TEepPCOHANI30BaHIH KOMYHIKaIlii, fKi 3a0e3nmedyloTh KOHKYPEHTHI TepeBard MiANmpUEMCTBA.
Pe3ynmpraTé MOCTIIKEHHS MiATBEPKYIOTh BaXIIMBICTH THYYKOCTI Ta aTalTHBHOCTI Oi3HeC-CTparerid Ha
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CYy4acCHOMY PHHKY.

Aptopu Kommanenp K.A., Apremuyk B.O. [13] mocmikyroTh 3acTOCYBaHHS MapKETHHTOBHX
MiAX0iB y Gi3HEeC-aHAITHLI JUTS YIIPABIiHHS JIOTICTHYHUM CEKTOPOM B YMOBaX BilfHH, IO € aKTYJIbHUM IS
PO3yMiHHS 3MiH y Oi3HEC-CEpPEIOBUIIIL.

Y mpamgx [6; 22] npuaiieHO yBary BaXKIMBOCTI NMPEAMKATHBHOI aHANITHKH B Oi3HECi, siKa Jae
MOXIMBICTH IIAIPHEMCTBAM Kparlte rnmepeadadaTy TPSHIU Ta MPUHMAaTH BUBaKEHI PIICHHS HA BUKOPUCTAHHI
0i3Hec-aHANITUKY JUTS IOKPAIIEHHS €KOJIOTTYHMX TTOKA3HUKIB Y TPAHCIIOPTHIN Tay3i.

Y pobori [9] Hanunenko €.C. mpoBOIUTH aHAIi3 1 CETMEHTAIlI0 PHHKY JIETKOBUX aBTOMOOLTIB,
BpPaxOBYIOUH Pi3HI XapaKTEPHUCTHUKH Ta BIIACTHBOCTI aBTiBOK, IMTOTPEOH Ta 3alIUTH ITOKYIIIIIB HA OCHOBI aHAI3y
nanux Data Driven migxomy.

Crenp O., KymikoBceka A. y po6orti [15] Ha 0CHOBI perpeciiHoro aHainizy, 3apoIOHYBalll MOJENTb
[0 BU3HAYEHHIO ONTHMAJIBHOI LIHU BXMBAHOTO aBTO HA BTOPHMHHOMY PHHKY, 3 BPaxyBaHHSM BCTAHOBJICHHS
MipH BINTUBY KOXHOTO YMHHUKA HA MiHY. Y JOCIIDKCHHI [2] aBTOpaMH BUKOPHUCTAHO 1HCTPYMEHTH CydacHOT
aHAJITUKK Ui aHaJli3y piBHS 3aTOpiB y Meramoilicax CBiTY, BOPOBaKEHO 3aXOJH LIOAO iX MOJOJAaHHS Ta
PiBHSL PO3BUTKY MICBKOTO MAacaXMPCHKOIO TpaHCHopTy. Ha OCHOBI aHamiTHYHMX OaHUX 3aIpPOIOHOBAHO
KOHIICTIIIIF0 MOJYJIBHHUX €JIEKTPOOYCiB, sfKa 3a0e3MeYnTh SKOHOMIYHY OIUIBHICTh BHUKOPHUCTAHHS Pi3HOI
MICTKOCTI Ta THITIB PyXOMOTO CKJIa[y JJIsl NIepecyBaHHs JIFOJICH 1 BAaHTaXIB MICTOM, TIOKPAIUTh SKOJIOTiYHI
MOKa3HHKH.

B po6oTi [7] miakpecaoeThes, MO KIFOYOBHUMH acleKTaMH TOCIHIDKEHb € 3aCTOCYBaHHS BEITHUKUAX
nanux (Big Data), mryuynoro intenekry (ILI), nudposizarnis npoieciB ynpasiiHHS, a TaKOXX 1HHOBaIiiHI
METOJTU JIJIs MiIBUIIICHHS e()eKTUBHOCTI OpTraHi3alliif Ta JOCATHEHHS Il CTaIoro pO3BUTKY.

Y nmocmimkenHi [11] posrismaeTbes CTpaTeridyHe YIPABIIHHS IMIMPUEMCTBAMH  JOPOXKHBO-
tpancnoptHoro komiuiekcy ([ATK) Vkpainm B yMoBax CydacHHX BHUKJIHWKIB, BIHHH Ta EKOHOMIYHOI
HecTabimpHOCTI. [IpomoHyIOThCS NIISXK IX BUPIMICHHS Yepe3 iHTErpaiiro HOBHX TEXHOJIOTIH y cTpaTeriuHe
YIpaBIiHHSL.

[IpoBenenwmii aHasi3 MO3BOJIUB BHIIIUTH KIIOYOBI aCHEKTH JAOCTIIKEHHS TEMH, SKi OXOILTIOIOTH SIK
TEOPETUYHI OCHOBH, TaK i MPaKTU4HI nUTaHHs BrpoBamkeHHs Bl B ynpasniani ATII Ykpainu. Y npoueci
JOCHIPKEHHsI BCTAHOBJICHO, 110, MONPU HAsBHICTh OKPEMHX NPUKIALIB e()EeKTUBHOTO BHUKOPHUCTAHHSI
AHANIITUYHUX MIXOAIB Yy Taly3i, Hapasi 3aJIMIIA€ThCS HEJOCTATHHO PO3KPUTHUM IMHUTAaHHS MOBHOIIIHHOTO
BIIPOBA/KCHHS 1HHOBAI[IMHUX TEXHOJOTIH Ta Oi3HEC-aHANITUKW y CTpaTeriyHe IJIaHyBaHHS Ha PUHKY
JIETKOBHX aBTOMOOITIB.

Oco0MBO aKTyallbHUM € JIOCIHIDKEHHS 1HCTPYMEHTIB Ta MiIXOJiB /10 €(eKTUBHOTO YIPaBIiHHS
MiIIPUEMCTBAMH B YMOBaX CYYaCHHUX BHUKIIMKIB: U(PpoBoI TpaHchopmartii, pHHKOBOI HECTA0ITLHOCTI, 3MiHU
CHOKMBYHMX YMOJ00aHb Ta iHTEerpamii YKpaiHu 10 €BpONelChKOro eKoHoMiuHoro mpocropy. Lli acmexTu
CTaHOBIISITh TOJIOBHY IOCTIIHUIBKY IUIOUIMHY OCHIIKEHHS, CIPSMOBAHOIO Ha BHSBIICHHS ONTHUMAaJIbHHUX
MoJeNIel TPUHHATTS CTPATETIIHUX PIlIeHb 13 BAKOPUCTAHHAM CYJacHHX METOJIIB Oi3HEC-aHAIITHKH.

Marepiaau Ta Meroau. B crarTi BUKOpHCTAaHO eMIIpWUYHI METOAM Ui 300py iHpopmarii mpo
PO3BHUTOK PHHKY JIETKOBUX aBTOMOOLIIB YKpaiHU Ta AisUIbHICTH MiANPHUEMCTB TPAHCHOPTHOI rajy3i, aHaji3
HayKOBHX TIpallb CTOCOBHO BHKOPHCTaHHS 1HCTPYMEHTIB Oi3HEc-aHAJITHKH NpU Oi3Hec-TUTaHyBaHHI, aHaNI3
CTaTUYHOI iH(oOpMAaIii IOM0 AMHAMIKA 3MiH PHHKY JIETKOBHX aBTOMOOUTIB YKpaiHW, MOIEIIOBaHHS -
CTBOPEHHSI CTPYKTYPHOI MOJIEIIi iHTerparllii Oi3Hec-aHaJITHKY B cTpaTeriyne Oi3HeC-TUIaHyBaHHS i ITPHUEMCTB
ABTOMOOLUTEHOTO CEKTOPY.

MeTow podoTH € OOrpyHTyBaHHSA ©(DEKTUBHOCTI BHUKOPHUCTAaHHS CYYaCHUX aHATITHIHUX
iHcTpyMeHTiB (BI-cructeM, mporHo3HOT aHATITHKN) 3 ypaXyBaHHsIM creni ik yKpaiHCHbKOT0 aBTOMOOTEHOTO
PHHKY Ta po3po0Ka aBTOPCHKOI MO/IEN 3aCTOCYBaHHS O13HEC-aHATITHKH Y IPOLIECi CTPATETiYHOTO IUTaHyBaHHS
Ha MiANPHEMCTBAX, IO MPALOIOTh HA PUHKY JIETKOBUX aBTOMOOLTIB YKpaiHu.

Bukian ocHoBHOro marepiany. CeKTop JISTKOBUX aBTOMOOUTIB y YKpaiHi nepeOyBa€ miJi BILTMBOM
YUCIEHHUX (DAKTOPIB: EKOHOMIYHOI HECTAOUILHOCTI, BIICHBKOBHX Jili, 3MiH CII0)KMBYOTO TOMUTY. Y TaKHX
yMoOBax Oi3Hec-aHaJITHKA € BAKIMBUM iHCTPYMEHTOM JJIsl TOOYAOBU PEaliCTUYHHX Ta aJallTUBHUAX CTPATETii
st mianpueMcTB. Bl € cucteMHHUM migxomoM 1o 300py, oOpoOKH Ta iHTEepIpeTamii JaHWuX IS PO3BUTKY
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0i3Hec-mpoLeciB, NPUHHATTS Oi3HEC-PIlICHb 1 TOKPALICHHS CTPATEriYHOTO MJIaHyBaHHS.
B poGoti cdopmynpoBaHO 3aBHaHHA, SKI CIPSAMOBAaHI HAa KOMIDIEKCHE JOCIHIDKEHHS pOJi Ta
iHcTpyMeHTiB Bl y cTpareriyHoMy ynpaBIimiHHI MiJIPUEMCTBAMH aBTOMOOUTBHOTO pUHKY YKpaiHH:

1. Busnauntin ponp Ta Micue Oi3HEcC-aHANITHKM B TIPOLECI CTPAaTEriyHOTO IUTaHyBaHHS
TiIPUEMCTBA aBTOMOOLIIBHOT rairy3i.

2. KiracudikyBatu Ta oxapakTepu3yBaTH KIIIOUOBI iIHCTPYMEHTH Oi3HEC-aHATITHKH, STKi MOKYTh
OyTH e(eKTHBHO 3aCTOCOBaHI Ha Pi3HUX €TallaxX CTPATErivHOro IJIAHYBaHHS Ha PUHKY JIETKOBHX aBTOMOO1TIB
Ykpainu.

3. IIpoananmizyBatii OCOOJMBOCTI 3aCTOCYBaHHS IHCTPYMEHTIB Oi3HEC-aHATITHKH B YMOBax

BOEHHOTO CTaHy Ta Ha eTali MiCISBOECHHOTO BiJHOBIICHHS PHUHKY JIETKOBHX aBTOMOOLTIB YKpaiHW,
BpaxoBYIOUM criequ}iuHi pU3UKH Ta HEBU3HAUEHICTb.

4. CdopmymnroBatn pekoMeHIAlii Imox0 e(QEeKTUBHOTO BIPOBAPKEHHS Ta BHKOPHUCTaHHS
IHCTPYMEHTIB Oi3HEC-aHATITHUKH B IPOIIECI CTPATETIYHOTO IUIAHYBAHHS MiAIPHEMCTB Ha PUHKAX JIETKOBUX
aBTOMOO1ITIB YKpaiHu AJIs1 MiABUILEHHS iX KOHKYPEHTOCIPOMOXKHOCTI Ta CTIHKOCTI.

bi3zHec-aHamiTHKa B MPOIIECi CTPATErivHOTO IUIaHYBaHHS MiAMPUEMCTB aBTOMOOLITBHOT Tally3l Crpusie
HaJgaHHIO OOTPYHTOBAaHMX JAHMX Ta IHCAWTIB IJI TPHAHATTS CTpaTeTiuHuxX pimeHb. Bl momomarae
aHaJIi3yBaTH BEJIMKi 00CSATH JaHUX, BUSBIISITH 3aKOHOMIPHOCTI, TEHACHIII1, KOPEISIIii, MPOrHO3yBaTH MalOyTHI
creHapii pO3BUTKY PUHKY Ta MOBENIHKY CHOXXHMBadiB TowO. Bl € iHTErpoBaHOIO YaCTHHOIO KOXKHOTO €TaIry
CTpATeTiYHOTO IUIAaHYBaHHS, IO JO3BOJIIE IPOAHANI3YBAaTH 30BHIIIHE Ta BHYTPIIIHE CEpeIOBHUINA
MiANPUEMCTBA, OOTPYHTOBYBATHM IJIi HA OCHOBI aHaNi3y JaHWX 1 TPOTHO3IB, aHAJI3yBaTH JIOCATHYTI
pe3yAbTaTH 3 TUIAHOBUMU MTOKa3HUKAMU JIJIsI OLIHKK €(PEeKTUBHOCTI CTpaTerii.

Jnsg  eQexTHBHOTO CTpaTeridyHoOro IUTAHYBaHHS pPHUHKY JIETKOBUX AaBTOMOOINIB  YKpaiHu
3aIpONIOHOBAHO BUKOPUCTAHHS iHCTPYMEHTIB Oi3Hec-aHamiTHKY [1; 3; 4]:

- CTATUCTHYHHI aHaJi3 - aHaJl3 ICTOPUYHUX JaHUX MPO MPOAAXKi, BUPOOHHUIITBO, IMITOPT, EKCIIOPT,
LIHU /711 BUSBJIICHHS TPEH/IIB Ta CE30HHOCTI;

- aHaji3 TOMWTY Ta MPOMO3WIli I BHUBUYCHHSA (HaKTOPIB, IO BIUIMBAIOTH HA IOMUT (IOXOIH
HaCeJICHHSI, JIepKaBHI IPOrpaMu) Ta MPOMO3HUIIito (iMIOPT, 3a1acu);

- TEONPOCTOPOBHH aHami3 AJs BU3HAYEHHS PErioHaJbHUX 0COONIMBOCTEH MOMUTY Ta KOHLEHTpalil
KJIIEHTIB;

- IOPIBHSUTLHHAY aHaNi3 - OEHYMAPKIHT 3 KOHKYPEHTaMH 33 KIIFOUOBUMU IMOKa3HUKAMH (4acTKa PHUHKY,
LiHH, aCOPTUMEHT, IKiCTb 00CITYrOBYBaHHS);

- aHami3 cTpareriii KOHKYPEHTIB AJs BUSBJICHHSA iX CHJIBHHX Ta CIa0KUX CTOpPiH, CTPAaTEriuHUX
IHIIIaTHUB;

- aHayi3 Oap'epiB BXOY Ta BUXOJy 3 PHHKY JUISl OL[IHKH ITPUBA0IUBOCTI PUHKY JIJIsl HOBUX YYACHHKIB;

- SWOT-anamni3 ta PESTEL-anani3 3 BUKOpUCTaHHSIM aHATITHYHUX JaHUX;

- METOIM YaCOBUX PAJIIB HA OCHOBI iICTOPUYHHX JAHWX IS IPOTHO3YBAHHS MTPOJIAXKIB;

- perpeciiiHui aHami3 Uik BU3HAYCHHS 3aJIS)KHOCTI MPOJAXKIB B pisHUX (hakTopiB (IiHa, pexiama,
JIOXOJIU HACEJICHHS );

- €KOHOMETPUYHI MOZENI Ui KOMIUIEKCHOT'O NPOTHO3YBAaHHS 3 ypaxyBaHHSIM MaKpPOCKOHOMIYHHX
MOKAa3HHUKIB;

- MaIlMHHE HaBYaHHS AJIS1 BAKOPUCTAHHS aJTOPUTMIB AJISl BUSABJIICHHS CKJIAHUX 3aKOHOMIPHOCTEH Ta
ITiIBUIIEHHS TOYHOCTI MPOTHO31B;

- KJIACTepHHH aHaJi3 I BUAUICHHS TPYI KIIEHTIB 31 CXOKUMH XapaKTepucTukamu (aemorpadivsi,
COLIIaJIbHO-CKOHOMIYHI, TIOBEIIHKORI);

- RFM-anamni3 quis1 aHanisy KIi€HTIB 3a JaBHICTIO, YaCTOTOIO Ta CyMOIO MOKYTIOK;

- anam3 muisixy kimieHTa (Customer Journey Analysis) ais BUBYEHHS €TalliB B3a€MOJIi KIIiE€HTA 3
TPaHCIIOPTHOIO KOMITAHI€I0;

- BeO-aHaNITUKA VIS aHAII3y MOBEIIHKH KOPUCTYBayiB Ha BeO-caiiTi KOMMaHIi Ta iHII IHCTPYMEHTH
Oi3Hec-aHANITHKY Ta iHIII cy4yacHi iHcTpyMeHTH Bl

3acTocyBaHHS iHCTpyMeHTIB Bl B yMOBax BOEHHOTO CTaHy Ta Ha €Tarli MiCIIBOEHHOTO BiTHOBICHHS
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PUHKY JIETKOBUX aBTOMOOUIIB YKpaiHH, € BaKIMBUMH, aJKE€ NO3BOJIAIOTH HE JHIIC iJeHTU(IKYyBaTH
MIOTEHIIHHI 3arpo3u, aje W mpuidMaTH OOTPYHTOBaHI pilleHHS I X MiHimizamii. 30kpeMa, B yMoBax
BOEHHOT'O CTaHy, II¢ aKIIEHT Ha IPOTHO3YBaHHS JIIKBITHOCT1, ONTHMI3allii BUTPAT, aHAJ3 PU3HKIB PyHHYBaHHS
aKTHBIB Ta mepe0oiB y MOCTayaHHi; MOHITOPUHT TYMaHiTapHUX MOTped (TpaHCHOPTHI 3acO0M AJIsl eBaKyalii,
JIOCTaBKH JIOTIOMOTH ); OLliHKA BILTUBY JIOTICTUYHUX OOMEXKEHb (aHalli3 allbTepHATUBHIX MapIIPYTiB TOCTABOK,
TIONTYK HOBUX ITAPTHEPIB); aHAJI3 MMOBEAIHKN CIIO’KUBAYiB B yMOBaX CTpeCy (3MiHU B IIPIOPUTETAX TIPU BUOOPI
aBTOMOOLIA: Oe3MeKa, HaAiiHICTh, CKOHOMIYHICTh); BUKOPUCTAHHS JaHUX 3 aJIbTCPHATUBHUX JIKEPET TOLIO.

CexTop JIerkoBUX aBTOMOOLTIB y YKpaiHi nepeOyBae i BILIMBOM YHCIEHHUX (PaKTOPiB: EKOHOMIYHOT
HeCTallIbHOCTI, BINCHKOBUX i, 3MIH CIIO)KMBYOTO TIOTHTY, TOMY Oi3HEC-aHAIITHKA € BaKIUBUM
THCTPYMEHTOM 15 TOOYIOBH PEaiCTHYHUX Ta aIalTHBHUX CTPATETii AJIs MiJIPUEMCTB TPAHCIIOPTY.

3a ganumu «YkpABTompomy» [20] 3 mo4YaTKoOM MOBHOMAcIITa0HOI BIMHM PHUHOK JIETKOBHX
aBTOMOOUTIB YKpaiHH 3a3HaB 3HaYHUX 3MiH. OOCATH IMIIOPTY HOBHX Ta BXKMBAaHUX aBTOMOOINIB B YKpaiHy
3MEHIIINCS, a I[iHU Ha IMITOPTOBaHi aBTO 3pPOCIIM B CEpeIHBOMY Ha 55% depes nmafiHHS Kypcy HaIliOHaJIbHOI
BamoTu. Y 2022 poui crioctepiranocs naaiHHs monuty mMaike Ha 60%, y 2023-2024 pokax pUHOK IEMOHCTPYE
MOCTYIIOBE BiJHOBJICHHS 3aBISKU IMIIOPTY aBTO 3 €BPOIH, 3POCTAHHIO KYMiBEIbHOI CIIPOMOXHOCTI Ta
YPSAAOBHM iHIIIaTHBAM IIMOAO €ICKTPOMOOiTiB. BomHouac, HaIaroKEHHS JIOTICTHKH CHPUSIIO 3POCTAHHIO
00CsITiB IpOJJaKiB Maiike 3a BCiMa MapKaMU B cepeiHboMY Ha 62% [18].

BUKOpUCTOBYIOUM CTaTUCTUYHUN MeTof Oi3Hec-aHANITUKK, HamMu Oyllo AOCHIIKEHO 3MIHH B
TpaHcHopTHi# cdepi. Ha ocHoBi manux JlepkaBHOI ciTy>k0n cTatTucTUKY [21], 3 BHKOPUCTAHHSAM IHCTPYMEHTIB
0i3Hec-aHaTITHKH, IIPOBEJCHO aHaNi3 00CATIB BUPOOICHOI MPOAYKIIT Cy0’ €KTIB TOCIIONAPIOBAHHS 32 BHIAMU
€KOHOMIYHOI MisTIBHOCTI, $KI MPOBaIATh YYAaCHHUKH PHHKY JIETKOBHX aBTOMOOITIB YKpaiHW, 3TiIHO
HarmionansHoro knacudikatopa Ykpainu «Knacudikamist BuaiB ekoromiuaoi pismebHOCTI JJK 009:2010% [19]:

v' 29.10 -BupoOHHUIITBO aBTOTPAHCIIOPTHUX 3aCO0iB;
v 45.11- Toprisist aBTOMOGLISIMY Ta JIETKOBUMH aBTOTPAHCIIOPTHUMU 3aC00aMH.

VY tabnuui 1 npencraBneHo AaHi MOAO 00CSTiB BUPOOIEHOT MPOAYKIIii Cy0’€KTiB TOCIIOIapIOBaHHS 32
KBEZ 29.10 ta 45.11 [20; 21].

Tabnuysa 1 — O06csru BupoOIIeHOT MPoayKLii (ToBapiB, mociyr) cy0’ekTiB rocnonaproBants 3a KBEJ]
29.10 Ta 45.11, Tuc. rpH.

Table 1—Volumes of produced products (goods, services) of business entities under KVED 29.10 and
45.11, thousand UAH

Knacudikamis BugiB ekoHoMidHO1 mismbHOCTI 32 KBEJL SaraLHHi 1oXin Bi pubict 10

Pi 29.10 (BupobHUIITBO 45.11 (Toprisns aBTOMOOLIIME Ta JIBHHH JAOXIAL BIA pHpICT X
iK BUJIIB AisTIBHOCTI 32 MOTIEPETHHOTO
ABTOTPAHCIIOPTHHUX JICTKOBUMH aBTOTPAHCTIOPTHHMHI | 1 -p 1T 29.10 12 45.11 poKy (%)
3ac00iB) 3ac00aMu) T )

2013 67831223 16 676 060,0 234591823 -
2014 5860 511,6 133129044 19173 416,0 -18,3%
2015 5353 800,7 13 113 390,0 18 467 190,7 -3,7%
2016 5700 939,2 24 361 599,8 30 062 539,0 +62,9%
2017 7 898 632,5 36 334 982,5 44 233 615,0 +47,1%
2018 9 449 240,1 31213 271,7 40 662 511,8 -8,1%
2019 10 167 0439 33 509 784,2 43 676 828,1 +7,4%
2020 8 541 383.,0 39 166 4804 47707 863,4 +9,2%
2021 11140 516,9 43 611 7472 54752 264,1 +14,8%
2022 11 851 328,1 65 036 386,2 76 887 714,3 +40,4%
2023 22 107 524,9 103 471 874,7 125 579 399,6 +63,4%

IDicepeno: pospobneno aemopamu Ha niocmasi [20; 21]
Source: developed by the authors according to [20; 21]
AHauni3 o6cary BupobieHoi mpoayKitii cyo’exTiB rocriogaproBans 3a KBE] 29.10 ta 45.11 cBimuuts,
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mo: 3 2013 mo 2015 poku o0csiru 3menmryBanucs Ha 23,7%); 3 2017 mo 2020 poku - 3pocTanHs ckaano 7,8%;
32020 mo 2023 poxu o0csiru BUpoOIIeHOT TPOAYKLIi CYTTEBO 3pOCiH (3pocTaHHs cKiaio 263,2%).

Ha pucynky 1 mpencraBieHa AuMHaMiKa 3MiH JOXOJY BiJ TOPTiBJIi aBTOMOOULISIMH Ta JIETKOBUMH
aBTOTPAHCIIOPTHUMH 3aco0aMH Ta BiJl BUPOOHHUIITBAa aBTOTPAHCIIOPTHUX 3aco0iB B Ykpaini 3 2013 mo 2023

POKH.

140000000

120000000

100000000

80000000

TUC. FPH.

60000000

40000000
20000000 -:I I I I
o [1

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Pucynok 1 — JluraMika 3MiH JOXOJTy BiJl TOPTiBIIi aBTOMOOLJISIMHY Ta JISTKOBUMH aBTOTPAHCIIOPTHUMHU
3aco0amu, BiJl BUPOOHHUIITBA aBTOTPAHCIIOPTHHUX 3ac00iB B Ykpaini 3 2013 mo 2023 pokwu, THC. TPH.
Jxepeno: po3pobneHo aBTopamu Ha mijgcrasi [20; 21]
Figure I — Dynamics of changes in income from trade in cars and passenger vehicles, as a result of
the growth of motor vehicles in Ukraine from 2013 to 2023, thousand. UAH
Source: developed by the authors according to [20; 21]

V tabnumi 2 mpeacTaBiIeHo TaHi MO0 00CsTiB peali3oBaHol MPOMYKINii (TOBapiB, MOCIYT) Cy0’ €KTIB
rocronaproBanss 3a KBEJ] 29.10 ta 45.11.

Taonuyn 2— O06csaTH peaxizoBaHOl MPOAYKITi (ToBapiB, MOCITYT) cy0’ e€KTiB rocmoaaproBadHs 3a KBE/]
29.10 Ta 45.11, THc. rpH.

Table 2 - Volumes of products sold (goods, services) by business entities under KVED 29.10 and
45.11, thousand UAH

Krnacudikartist BUIiB eKOHOMIYHOT ,Z[i}IJIb'HOCTi 3a KBEI[ VCBOTO, saranshuii 1oxin
Pik 29.10 (BupoOHHLITBO 45.11 (Topriss aBTOMOGAMH T2 BiZ BUIB JisJIBHOCTI 3a
aBTOTPAHCIIOPTHHUX 3aCO0IB) JICTKOBHMH aBTOTPARCTIOPTHIMH KBEJ: 29.10 Ta 45.11
3acobamu)

2013 6959526,6 81589611,5 88 549 138,1
2014 5922403,2 54358720,8 60 281 124,0
2015 4802212,2 59237896,8 64 040 109,0
2016 5735679,5 103250457,5 108 986 137,0
2017 7570021,8 133709398.,6 141 279 4204
2018 9319004,2 136108430,8 145 427 435,0
2019 10339161,7 1547122922 165 051 453,9
2020 9561762,6 169681724.,4 179 243 487,0
2021 13854702,5 220647401,9 234502 104,4
2022 12944380,8 141918983,5 154 863 364,3
2023 24747401,6 281784019,9 306 531 421,5

IDicepeno: cpopmosano asmopamu va niocmaei [20; 21]
Source: developed by the authors according to [20; 21]
AHani3 o0csriB peanizoBaHoi mpoxaykmii cy0’ektiB rocnomapioBanas 3a KBEJ 29.10 ta 45.11 y
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niepion 3 2013 mo 2023 poku cBiguuth, mo (puc. 2): 3 2013 no 2015 poku obOcsAru peanizoBaHOI TPOAYKILi
3mennmmcs Ha 24 509 029,1 tuc. rpH.; 3 2016 no 2021 pik o6csiru 3pociu Ha 125 515 967,4 Tuc. rpH.; y
2022 porti 3menmmincs Ha 51,4%, a'y 2023 poui o0csaru peanizoBaHoi mpoAyKiii 30iibmummcs Ha 97,9%.
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4 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

45.11 (Topriena aBToMOo6iNAMM Ta NETKOBUMM aBTOTPAHCIOPTHUMM

3aco6amm) 81589611,5|54358720,8 | 59237896,8 [103250457,5(133709398,6(136108430,8154712292,2(169681724,4220647401,9141918983,5281784019,9,

M 29.0KT (BUPOGHMLTBO aBTOTPAHCNOPTHMX 3acobiB) 6959 526,60 5922403,2 | 4802212,2 | 5735679,5 | 7570021,8 | 9319004,2 | 10339161,7 | 9561762,6 |13854702,5|12944380,8 | 24747401,6

Pucynox 2 - [lunamika 10xony BiJ o0csATy peanizoBaHoi MpoAyKLii cy0’€KTiB TOCIOAAPIOBAHHS 3a
KBE/]29.10 Ta 45.11 y mepion 3 2013 mo 2023 poku
Jxepeno: po3pobiieHo aBTopamu Ha miacTasi [20; 21]
Figure 2 - Dynamics of income from the total sold products of government entities for KVED 29.10
and 45.11 from 2013 to 2023
Source: developed by the authors according to [20; 21]

InHoBanifini TexHomorii, 30kpema B JATK, € BaxJIMBUMH Ui CTPATETiYHOTO YHPaBIIiHHS
HiAnpueMcTBaMH. BIpoBa/DkeHHS CydacHHX TEXHOJIOTIM JO3BOJISE aanTyBaTHCA 1O 3MIHIOBAaHHX yMOB
PHHKY, TiIBUIIUTH €PEKTUBHICTH Oi3HEC-TIJIaHyBaHHS Ta 3a0€3IEYUTH CTaJIMi PO3BUTOK mianpuemcts [7; 11].
Ha ocHoBI poBeieHUX TOCIIPKEHb, IOBEICHO BaXJIUBICTh Oi3HEC-aHAIIITUKY Ta IHHOBAILIMHUX TEXHOJIOTIN Y
CTpaTeTivHOMY TUIAHYBaHHI Ha PHHKY JIETKOBUX aBTOMOOUTIB YKpaiHu. BpaxyBaHHS 3a3Ha4eHUX (aKTOpiB
CIpHUATHME €(PEKTUBHOMY YITPaBIIHHIO MiIIPHEMCTBAMH Ta PO3BUTKY Talry3i B mijtomy [5; 18].

VYrpasninas Oi3Hec-TipouiecaMd B aBTOTPAHCHOPTHUX MiANPUEMCTBAX BKIIOYAE IX TIOCTiliHE
BIOCKOHAJIEHHS, ONTUMI3alilo 13 3acTocyBaHHsM iHCTpyMeHTiB Bl. [IpescTaBumo 3ampornoHoBaHy aBTOPCEKY
CTPYKTYpHY MOJETh iHTerparlii 6i3HeC-aHAIITUKY B CTpAaTEeTivHE YIIPaBIiHHS MiAMPHEMCTB aBTOMOOIIFHOTO
cekropy (puc. 3).

3acToCyBaHHS IHCTPYMEHTIB Oi3HEC-aHAIITUKY Ha €Tall MiCIIBOEHHOTO BiTHOBICHHS, TOIILHO JIJIs
aHamizy neMorpadiuHuUX 3MiH, TOBEPHEHHS MITpaHTIB, JEPKaBHUX IPOTrpaM IiITPUMKH, IHBECTHIIIHHAX
MOJKJIMBOCTEH (OILiHKa TMOTEHLIATy PO3BUTKY 1H(paACcTPyKTYpH, HOBUX BHUPOOHHWITB), NPH MPOTHO3yBaHHI
KOHKYPEHLiT IpH OL[iHII MOXKJIMBOCTEH BUXOAY HAa PHHOK HOBUX YYAaCHHUKIB, IPU aHAJi31 3MiHH CIIOKUBUYHX
niepeBar (BIUTUB IICUXOJIOTIYHUX (PAKTOPiB, HOBUX I[IHHOCTEH Ha BUOiIp aBTOMOOIIIS) TOIIO.

106 3abe3meunT yXBaJICHHS 3BAXKCHHUX 1 CTpaTeTiyHO OOTPYHTOBAaHMX pimieHb, [JIA BUKOpHCTaB
THCTpYMEHTH Oi3HEeC-aHANITHKH JJIsl CTBOPEHHS aHAIITHYHOTO MTPOTHO3Y, IKHH OKPECITIOE KIIFOYOBI TEHICHIIII,
II0 BH3HAYATHMYTh MalOyTHE AaBTOPHHKY. 3aBISIKH TIJIMOOKOMY aHaji3y [JaHUX BPAaxOBaHO BILIHB
3aKOHOMIABUMX 3MiH (MOOWTI3aIisl TPaHCIOPTY), €KOHOMIYHOI HECTaOlLIBbHOCTI, 3alpOBaHKCHHS HOBHX
€KOJIOTIUYHMX CTaHAapTiB («EBP0-6», «3eNEeHUX» TEXHOJOTiH), 3MiH y BapTOCTi MaJbHOTO TOWIO. TaKuii
AQHATITUYHMAHN MiXiJ AO3BOJSE CBOEYACHO 1 TOYHO aJaNTyBaTHCS 10 BUKIUKIB, SIKi 3a4iMalOTh YBECh CIIEKTP
ABTOTPAHCIIOPTY - BiJl IETKOBUX aBTOMOOLIIB 10 KOMEPIIHHOTO TPaHCIIOPTY [24].

Buposamxkenns incTpymeHTiB Bl B cucteMy Oi3Hec-TuTaHyBaHHS MisUTEHOCTI HIAMPUEMCTB Ha PHHKAX
JIETKOBHUX aBTOMOO1IIIB YKpaiHu, cripuse MiABUIIEHHIO iX KOHKYPEHTOCTIPOMOYKHOCTI Ta CTIHKOCTI, 38 paXyHOK
inTerpamnii BI B yci eranu cTpaTteriyHOro IjiaHyBaHHS, BUKOPHCTAaHHS KOMIUIEKCHOTO MAXOIy JO aHali3y
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JaHuX, KOMOIHYIOYM pi3HI IHCTPYMEHTH Ta METOAM, 3a0e3Me4eHHS SKOCTi Ta JOCTOBIPHOCTI AaHUX,
peryJIipHUI MOHITOPHHT Ta OHOBJICHHS aHATITHYHHUX MOJEINEH 3 ypaxyBaHHSIM 3MiH Ha aBTOPUHKY.

~
ETAIIN CTPATEI'TYHOI'O IVIAHYBAHHA AIAJIBHOCTI
ABTOTPAHCHOPTHUMX HIANNPUEMCTB 3 BUKOPUCTAHHSM
IHCTPYMEHTIB BI3BHEC-AHAJIITUKHU )

1. Ananimuuna nioeomoska (Input Layer)
Leit eran popmye 6a3y AaHUX IUIA aHATI3Y:
e 30ip maHux: BHYTpilIHI ((PiHAHCH, JOTICTHKA, IPOJAXKi, KIIEHTCHKI JJaHi) Ta 30BHIIIHI
(pPMHOK, KOHKYPEHTH, MaKPOCKOHOMIKa, 3aKOHOJIABCTBO).
o Tucrpyment: CRM, ERP, Google Analytics, MapkeTHHT. DOCTiKEHHS.

A 4

11. Obpobra ma sizyanizayis oanux (Analytical Layer)

° Bl-cucremu: Power BI, Tableau, Qlik.

» ® SWOT-anani3: BU3Ha4€HHS CHJIbHUX/CIA0KHUX CTOPIH Ta 30BHIIIHIX (aKTOPiB.
. PESTEL-anani3: momiTH4Hi, EKOHOMIYHI, COLIaIbHi, TEXHOJOTIYHI, €KOJIOTIUHI,
NpaBoBi (haKTopH.

° ABC/XYZ-anaini3: [jis yIpaBiliHHs 3al1acaMy, aBTOIIAPKOM, 3all4YaCTUHAMU.

1II. Ilobyoosa cmpameziunux cyenapiie (Modelling Layer)

. [Iporao3Ha aHamiTHKa: TPEHIH MOMHUTY, IIiHH, PET1I0HATBHI OCOOIUBOCTI.

. ClieHapHe MJIaHyBaHHS: ONTUMICTUYHUHN, TECUMICTUYHUHN Ta peaTiCTHUHUI
» BapiaHTH.

. Buznauenns KPI: kimodoBi nokasnuku epexruBHocTi (ROI, yactka punky,

000POTHICTB, 33/I0BOJICHICTh KIIIEHTIB).

. ABC/XYZ-anani3: aist ynpasJiHHS aBTOMApKOM, 3aIT4aCTHHAMH.

1V. putinamms cmpameziunux piutens (Strategic Decision Layer)
. ®opMmyBaHHS CTpaTerii: pO3UIMPEHHS PUHKY (€JIeKTPOMOOiIi), onTuMizanis
JIOTiCTHKH, II(POBIi3alist MpogaxiB (OHIAHH-TUIATHOPMI).
. IHcTpymMenTr niaTpuMku pimens: Scorecards, Balanced Scorecard, Decision
Support Systems (DSS)

V. Buposaodcenna ma monimopune (Implementation & Control Layer)

. BripoBapkeHHs pillieHs: 3aIyCK HOBUX MPOIIECIB, TEXHOJIOTIH.
> o Mouitopunr KPI: momicssunmii / oKBapTaIbHUA KOHTPOJIb.
. KopuryBaHnns cTparerii: Ha OCHOBI HOBHX JIaHUX.

Pucynok 3 —Mopens inTerpariii 0i3Hec-aHaJITHKHA B CHCTEMY Oi3HEC-TUTaHYBaHHS JTisIIbHOCTI
ABTOTPAHCIIOPTHUX MiANPHUEMCTB
Horcepeno: pospobreno asmopamu
Figure 3 —Model for integrating business analytics into the business planning system for motor
transport enterprises
Source: developed by the authors according
Bi3Hec-aHAITUKA € He JIMIIe TEXHIYHUM, a # CTpaTeriyHuM aKTHBOM. li 3aCTOCYBaHHS Ha PUHKY
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JIETKOBHX aBTOMOOUNIB YKpaiHM A03BOJISIE THYYKO YIpaBiATH Oi3HECOM B yMOBax HECTaOIIBHOCTI Ta
rnobanbHUX Tpanchopmamid. BoHa Qopmye OCHOBY IS amanTHBHOTO CTPATETiYHOTO IUIaHYBAHHS,
OpIEHTOBAHOTO HA JIaHI.

BucHoBku. Y pe3yibTaTi IPOBEACHOTO JOCHIIKEHHS OYI0 3°5ICOBaHO, L0 BIPOBAKEHHS CYy4aCHUX
IHCTpYMEHTIB Oi3Hec-aHANITHKA Y TMPOLEC CTPATEriyHOTO TUIAHYBAHHS JO3BOJIAE CYTTEBO IMiIBUIIUTH
e(DeKTUBHICTh YIPABIIHCHKUX pIllleHh Ha MIANPUEMCTBAX, IO (QYHKIIOHYIOTh HA PHUHKY JIETKOBUX
aBTOMOO1IB YKpaiHu. AHaNi3 JaHWX, MPOTHO3YBaHHS PUHKOBUX TEHJCHINM Ta MOJIETIOBAHHS CICHapiiB
PO3BHUTKY 3a0€3MeUyIOTh MiANPHEMCTBAM KOHKYPEHTHI epeBart. byio ineHTn(ikoBaHo KIIOYOBI aHATITHYHI
IHCTPYMEHTH, SKi HAHOITBIT €EeKTHBHO BUKOPUCTOBYIOTHCSI B YMOBAX YKPaiHCHKOTO aBTOPHHKY.

HaykoBa HOBU3HA Ofiep:KaHUX PE3YJIBTATIB MMOJISTA€ y KOMIUIEKCHOMY IiXO/i JI0 iHTerpanii 6i3Hec-
AQHAJITUKA y TpPOLEC CTPATEriuHOro IUIaHYBaHHS aBTOTPAHCIIOPTHHUX MiINPUEMCTB, a TaKOX Y po3poOii
MOJIeJi 3aCTOCYBaHHS aHAJITHYHUX IHCTPYMEHTIB 3 YpaxyBaHHAM OCOOTMBOCTEH BITUYM3HSHOTO PHHKY
JIETKOBHX aBTOMOOIIB.

[MpakTuuHe 3HAauYeHHS OJEPKAHUX PE3YNbTaTiB BHABISETBCS Y MOXIHMBOCTI 3aCTOCYBaHHS
3aMporOHOBAaHUX AHATITHYHUX IIXOMIB JJS TMiABHINEHHS aJanTHBHOCTI Ta THYYKOCTI CTpaTeridvHOTO
VIIpaBIiHAS HAa aBTOMOOUTHHUX MiAmpueMcTBax. PexoMmeHmarii AOCTiIKEHHS MOXYTh OYTH BHKOPHCTaHI
KepIBHUKAMU Ta aHATITUKAMH ISl IPUAHATTS OOTpYHTOBAHUX PIILICHb y JMHAMIYHUX PUHKOBHX YMOBAaX.

[lepcnekTuBM MOAANBLUIMX HAYKOBUX PO3POOOK MOJIATAIOTh Y MOCHIKEHH! BIUIMBY HOBITHIX
nu(ppOBUX TEXHOJOTIH Ha PO3BUTOK Oi3HEC-aHANITHKH, 30KpEMa BUKOPHCTAHHS IITYYHOTO IHTEICKTY Ta
MAIIMHHOTO HAaBYaHHS Ui TOOYAOBH OUTBII TOYHHMX 1 AMHAMIYHUX CTpaTeriyHux Monened y cdepi
ABTOTPAHCIIOPTY.
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Summary. The article studies the role of modern business analytics as a strategic management tool in
the conditions of transformation of the passenger car market in Ukraine. The emphasis is placed on the analysis
of the effectiveness of digital analytical solutions in the activities of motor transport enterprises (ATP), in
particular: business intelligence systems (BI), data visualization tools, SWOT analysis, key performance
indicators (KPI), predictive modeling and other tools. Methodical approaches to the implementation of these
tools in the process of strategic planning have been characterized and their influence on increasing the validity
of management decisions, adaptability of the enterprise to changes in the external environment and the overall
level of its competitiveness has been proved. As a result of the study, a structural model for integrating business
analytics into the strategic planning process for enterprises in the automotive sector has been proposed.

Keywords: business analytics, business planning, strategic planning, passenger car market, enterprise
management, transport industry.
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AHoTamisi. Y cTarTi [poaHadi3oBaHO 0COONMBOCTI (OpPMYBaHHS YNPaBIIHCBKAX  PillIeHb
aJIMIHICTPaTUBHOI'O MEHEPKMEHTY B YMOBAaX BiJIHOBJICHHS Ta IICIBOEHHOTO CTAaJOr0 PO3BUTKY YKpaiHH.
OOrpyHTOBaHa aKTyalbHICTh ajanTalii Cy4acHHX 1 KIACHYHHX METONIB YIPaBIiHHS JO YMOB
TpaHCPOpPMaLiiHOT E€KOHOMIKH, SKa MOTpe0ye IIBHIKOTO BiJHOBJIEHHS Ta CTPAaTEriuyHOrO IJIaHyBaHHS.
Po3rnsiHyTO NpMHOMIM, €Tany Ta MPAaKTUYHI MiAX0Au 10 (OpMYBaHHs YyHPaBIIHCHKUX PillleHb, BU3HAYCHO
OCHOBHI BUKJIUKH JIJIS1 CHCTEMH aMIiHICTPAaTHBHOTO MEHEKMEHTY B TICIIBOCHHUN TEPioJ] 1 3aIIpOIIOHOBAHO
HaIpsIMU 1X MOJOJIaHHS.

06’ekm 0ocnidrcenna — yIpaBIiHCHKI PillIEHHS MPH peaizamii agMiHICTPaTHBHOTO MEHEKMEHTY.

Mema pobomu chopMyBaTH KOMIDIEKC YIIPaBIIHCHRKHX pIillleHh B XOMi 3aCTOCYBaHHS
aJIMiHICTPaTUBHOTO MEHE/PKMEHTY B NIEPiOJ] BIIHOBJIFOBAJILHOTO MICISIBOEHHOT'O CTAJIOTO PO3BUTKY Y KpaiHH.

Memoou 00cnidrcenHsa — CTATUCTUYHI Ta TOPIBHAJIbHI METO/U.

KarouoBi cioBa: agMmiHicTpaTHBHHI MEHEIKMEHT, YIPABIIHCHKI PIllIEHHs, MICISBOEHHHNA PO3BHUTOK,
CTpaTeTidHe YIpaBIiHHS, CTAIUH PO3BUTOK, IHHOBAIIIMHI ITiIXOIH.

IMocranoBka npo6Jemu. opMyBaHHS e(hEKTUBHOTO YIPABIIHCHKOTO PILICHHS B aAMiHICTPAaTHBHOMY
MEHEKMEHTI Ma€ IPyHTYBATHUCS HAa IPUHLUIIAX CHCTEMHOCTI, IPOTHOCTHYHOCTI, aJallTABHOCTI Ta COLianbHOI
OpIEHTOBAHOCTI. B yMOBax MiCIIBOEHHOTO CTAJIOTO PO3BUTKY OCOOIMBOI aKTyalbHOCTI HaOyBa€ IMOETHAHHSI
TEPMIHOBHUX BiJHOBJIIOBAJILHUX 33aXO/IiB i3 JOBTOCTPOKOBUMH CTPATETIsAMHU.

[porec popmyBaHHS YIIPaBIIiHCHKUX PIIICHb BKIIFOYAE TaKi OCHOBHI €TaIlu:

- BU3HAYCHHS IPOOJIEMHOI CUTYyaITii,

- IOCTAHOBKA IIiJICH 1 3aBJaHb,

- PO3p0oOKa MOKJINBUX aJIbTEPHATHUB,
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- OLIIHKa aJIbTEPHATUB 32 KPUTEPISIMU CTAJIOr0 PO3BUTKY,

- BHOIp ONTUMAJIBHOTO BapiaHTYy,

- IUTAaHyBAHHS Ta OPTaHi3allis BUKOHAHHSI,

- KOHTPOJIb Ta KOPUTYBaHHS.

Jlo KJIF0OY0BMX BUKIHKIB JUISI CHCTEMH aaMIiHICTpPATHBHOTO MEHEKMEHTY HaJle)KaTh: pyWHAIlis
iHpacTpyKTypH, IedIUT pecypciB, Mirpallis HaceJIeHHs, colliaJbHa BPa3INBICTh Ta HEOOXIMHICT afamnTarii
3aKOHOAABCTBA. AKTYalIbHUM € BIIPOBA/KEHHS IHHOBALIHHIX METOJIB yIpaBIiHHS, TU(PPOBUX TEXHOIOTIH,
Ta 3aJIy4eHHS IPOMaCHKOCTI.

Jlo yTripaBIiHCHKHX PINICHD Y BiIHOBIIOBATLHUHN ITiCIIBOECHHHIH Yac BITHOCATHCS HACTYITHI THUITH PIllICHb
(Tabm.1):

Taénuya 1 — Tunu ynpaBmiHCHKHX PIllIeHb Y BiIHOBITIOBAIBHUH MiCISIBOEHHUHN TIEPioJt
Table 1 — Types of management decisions in the postwar recovery period

Tun pimenHs XapaKkTepuCTHKA [puknanu 3acrocyBaHHs
CrpaTeritmi JloBrocTpoKoBIi, ClipsMOBaHi Ha BigHOBIeHHS | HalioHanbHa cTparterisi pO3BUTKY
P Ta PO3BUTOK. peTioHiB.
S P— CepenHbOCTPOKOBI, OPIEHTOBaHI Ha BinHOBIIEHHS TPAaHCTIOPTHOT Mepexki
JOCSITHEHHS ITiIei. obuiacTi.
. KopoTkocTpokoBi, 1yist BUpiIIEHHS EBaxyarris HaceneHHs 3
OrnepaTuBHI . N
TEpPMiHOBUX IPOOIEM. Hebe3MeuHoi 30HH.

[Ticns 3aBeprieHHS aKTUBHOI (ha3w 0oioBHMX Aiif YKpaiHa ONMWHUTHCSA TEpea HEOOXITHICTIO HE JIHIIEe
BiJTHOBJICHHSI 3pYWHOBaHOi €KOHOMIKH, 1HQPACTPYKTYPH, CHCTEMH COLIaTbHOTO 3aXHCTy, a W MOOYyZOBU
eQeKTUBHOI MOJelNi CTaJoro pO3BUTKY. Bemukoro 3Ha4deHHs y LbOMY mpoleci HaOyBae BIOCKOHAJICHHS
MEXaHI3MIB yXBaJICHHS YIPABIIHCHKUX PillleHb B aIMIHICTPAaTUBHOMY MEHEIDKMEHTI, 110 3a0e3lmeuyBaTuMe
30aJlaHCOBaHMI PO3BUTOK JIEPKABH, PETiOHIB i TPOMAJI.

OcHOBHa 4acTHMHA. YNOpPaBIiHCBKI DpIOIGHHS B MICIABOEHHUHM TMeEpiol MaloTh BpPaXxOBYBaTH
HEBU3HAYEHICTh CepelloBUIa, 0OOMEXKEHICTh pecypciB, MOTpe0y B MiKramy3eBii KOOpAHMHAIlI Ta BHCOKI
couianbHi pu3WMKW. BogHowac BaKIMBO TMOEAHYBATH KOPOTKOCTPOKOBI BIJIHOBIIOBANBHI 3aX0OAd i3
JOBIOCTPOKOBUMH CTPATETisIMH CTAJIOro po3BHUTKY [1].

TeopeTUKO-MeTOA0JIOTIYHI OCHOBH YIIPABJIIHCHKHX pPillleHb

cTparer 19HE ynpaBHiHHH HpOGKTHO—HiHLOBe IJIaHyYBaHHA PU3BUK-MCHEI’KMCHT

MeToaonoriyHa
OCHOBa ynpas.
pilweHb

iHTeTpamio NpuHIHITIB good governance u¢pOBi3aIiio0 YIpaB. IPOIECiB
Ta myOivHOl yyacTi

Pucynox 1 — MeTooy0oridHa 0CHOBa YIPABIIHCHKUX PIllICHb
Figure 1 — Methodological basis for management decisions
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YnpapniHChKe pillleHHS — 11 BUOip NeBHOI i a00 HampsMy il 171 TOCSTHEHHS TOCTABJICHUX IiJIeH B
YMOBax HasBHUX PECypcCiB, yacy Ta OOMEXeHb. ¥ CHUCTeMi aJIMiHICTPATUBHOTO MEHE/DKMEHTY 1€ PIillICHHS
YXBaIIOETHCSI OPraHaMK BUKOHABYO1 BIIJM Ta MICIIEBOTO CAMOBPSIIyBaHHS, K1 BIAMOBIIAIOTH 3a peaji3allito
myOigHoi momituku [2].

MeToMoIOTIYHOI0 OCHOBOIO YIPABMIHCHKUX PIMIEHbh € TOEAHAHHS KIACHYHHX aaMIiHICTpaTHBHO-
KOMaHIHUX METOMIB 13 CydyaCHUMM IHHOBAI[IHHUMH MiAXOJaMH, SKi TepeadadaroTh KOMILICKCHE
BUKOPHUCTaHHS CKJIaI0BHX, 110 POPMYIOTh YIIpaBIiHCHKI pimenHs [3](puc. 1).

V micnaBoeHHUH TTepion ePeKTUBHICTD YIIPaBIIHCHKUAX PIlIeHb O0e3mocepeIHbO 3aICKUTh Bi 3aTHOCTI
MEHEDKMEHTY aJanTyBaTH METOAM MPUHHATTS pillieHb 10 YMOB HEBHU3HAYCHOCTI, 3a0€3MCUUTH COIiabHY
BIJIMOBITaJIbHICT Ta €KOJIOTIYHY Oe3IeKy.

Eranu ¢popmyBaHHS ynpaB/IiHCbKHX pillleHb

[Ipomec popmyBaHHS yIPaBIiHCHKUX PIICHh BKIIOYAE OCHOBHI CiM eTamiB (puc. 2):

\
BusnavenHns npodaemMHoi cuTyauii — aHaii3 30BHIIIHIX
| i BuyTpimHIX YMHHUKIB, BUABIECHHS MEPIIONPHYMH KPU3H
yp qucOanancy.
J
\
MocranoBka mineii i 3aBgan, — (QOpPMYIIOBaHHS
e | KOpOTKO- Ta JOBIOCTPOKOBHX IIiJIeii BiINOBIOHO 10O
cTparerii pO3BHUTKY.
J
( )
Homyk aabTepHATUBHUX PpilleHb — po3poOKa
> | MoxmBHX creHapiiB giii, X MonemroBaHHI i
MIPOrHO3YBaHHS HACTIIKIB.
J
( )
Eranu ¢dopmyBanus ~ | OuiHka anbTepHaTUB — BUKOPUCTaHHA EKCNepTHUX
YHPaBJIiHCBKHX " | metoais, SWOT-aHani3y, PEST-aHanisy, GiHaHCOBUX Ta
pULICHB couianbHUX KoUTeDiiB
\ J
( )
‘ | yxsanfeHHn pilueHHs — BUbGIp ONTUMAasIbHOTO BapiaHTy Ha
OCHOBI aHasi3y, 3 ypaxyBaHHAM PecypciB, TEPMiHiB i
DU3UKIB
\ J
4 N
ey | Opranizaunis BUKOHAHHS — (GOPMYBaHHI KOMaH/H,
MIPU3HAYECHHS BiANOBIJAIBHUX 0Ci0, pO3IOILI PECYPCIB.
\
( N
KoHTpoas Ta KOpPUTYBaHHSI — MOHITOPHHT XOXIYy
ey | pe@UTIZAITIT, OTIEpATHBHE PEaryBaHHS HA BiIXWIICHHS.
\ v

Pucynox 2 — Etanm popmyBaHHS yIpaBIiHCEKUX PIIICHD
Figure 2 — Stages of formation of managerial
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OCHOBHI BUKJIMKH NiCJISABOEHHOI0 YIIPABJIiHHA
J1o KTF0YOBHMX BHUKIIMKIB IIOJI0 CHCTEMH aaMiHICTPATHBHOTO MEHEDKMEHTY HajlexkaTh [4] (puc. 3).

i BHKIHKH TOTPeOYIOTh ONEPATHBHUX 1 BOAHOYAC CTPATETIYHO MPOAYMAHHUX PIllICHb, 3 ypaxyBaHHIM

MIPUHIIUIIB CTAJIOTO PO3BUTKY.

Pytinaris inppacTpykTypH Ta
MOPYIIEHHS eKOHOMIYHUX

3B’A3KiB
[HTerpamis Mi>kHapoIHOT HediuuT dpinancoBux i
JIOTIOMOTH Ta CTaHAAPTIB MaTtepiabHUX PecypciB
HeoOxinnicTe mBuakoi Mirparis HaceleHHs Ta
ananraii 3aKOHOaBCTBA JI0 TPYIOBHX pecypciB

peadiii BiTHOBIEHHS

3pocTaHHs ComiaTbHOT
HaMpyTH

Pucynok 3 — Kito4oBi BUKIUKH [OJI0 CUCTEMH aIMiHICTPATUBHOTO MEHEKMEHTY
Figure 3 — Key challenges to the administrative management system

IncTpymenTHn onTumizanii ynpaBaiHCbKHX pillleHb
VY cyuacHOMY aIMiHICTpaTUBHOMY MEHEIPKMEHTI JAOLUIBHO BHKOPHCTOBYBATH TaKi IHCTPYMEHTH
omtuMizarii (puc. 4):
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“CUCTEMU e/IeKTPOHHOI 0
ypAAYBaHHSA ANSA NPUCKOPEHHS
AOKYMeHTOoO0bIry

‘IHTerpoBaHI IHpopMaLlIiHO-
aHanITU4HI nnatbopmm Ans 360py,
06po6KM Ta NPOrHO3yBaHHA AaHNX

IHCcTpyMeHTHN

onTUmI3aLyt ‘NY6AIYHI KOHCYNbTaUIT ANs
ynpasalHCbKUX 3a/y4YeHHs rpoMaACbKOCTI
piLLEeHb

"“MIXKHapOAHI NapTHepPCbKI MPOEKTA
ANs 3any4YeHHs1 pIHaHCYyBaHHSA Ta
TEeXHONOrIN

a 3
‘CLleHapHe rnyiaHyBaHHA Ta
aHTUKPU30BI cTpaTerti

Pucynok 4 — lactpymMeHTH ONTHMI3alil yIpaBIiHCBKUX PillICHb
Figure 4 — Tools for optimizing management decisions

OCo0MMBO BaXXJIMBHM € BIIPOBA/XKCHHSI THYYKHX YINPABIiHCHKHUX pillleHb, 3JaTHUX aJanTyBaTHUCS [0
LIBUIKO 3MIHHUX YMOB CE€PEIOBHUILA.

BucnoBku. ®opMyBaHHS yIPaBIiHCEKUX PIMICHh B aIMiHICTPATUBHOMY MEHEIDKMEHTI IICISIBOEHHOTO
Tepiofly € 3BMYAMHO CKJIaJHUM i 6araTohakTOpHUM mpouecoM. Moro edexTHBHICTh BU3HAYAE MIBHAKICTS i
SKICTh BITHOBJICHHSI KpaiHH, CTa0lIbHICTh €KOHOMIKH Ta COIIaNbHY 3TYPTOBaHICTh CYCHIBCTBA. AKTYaIbHUM
€ BIIPOBADKCHHS IHHOBAIIHHUX, aJalTUBHUX METOIIB YIIPaBIiHHS Ha 3acagax CTAJIOTO PO3BUTKY, IIOCHIICHHS
M1DKCEKTOPaJIbHOT CITiBIpAIll Ta aKTHBHOTO 3aTy4eHHSI TPOMAJISH.
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Abstract. The article analyzes the features of the formation of managerial decisions of administrative
management in the conditions of restoration and post-war sustainable development of Ukraine. The relevance
of adapting modern and classical management methods to the conditions of a transformational economy that
requires rapid restoration and strategic planning is substantiated. The principles, stages and practical
approaches to the formation of managerial decisions are considered, the main challenges for the administrative
management system in the post-war period are identified and directions for overcoming them are proposed.

The object of the study is managerial decisions in the implementation of administrative management.

The purpose of the work is to form a complex of managerial decisions in the course of applying
administrative management in the period of restoration of post-war sustainable development of Ukraine.

Research methods are statistical and comparative methods.

Keywords: administrative management, managerial decisions, post-war development, strategic
management, sustainable development, innovative approaches.
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Anortanisi. CTaTTs NPUCBSYCHA JOCITI/DKEHHIO BIUIMBY iHHOBAIid B ONEpaIlifHOMY MEHEIKMEHTI
ABTOTPAHCIIOPTHUX MiANPUEMCTB YKpaiHU Ha MiIBUIIEHHS SKOCTI CEPBICHUX MPOAYKTIB Y CYYaCHUX YMOBaX.

O0'ekT MOCHIIKEHHS — TMPOIEC IHHOBAIIMHOTO YIPABIIHHS SKICTIO CEPBICHUX IPOIYKTIB
ABTOTPAHCIIOPTHHX i ANPUEMCTB.

Y cTarTi pO3INISHYTO KIIOYOBI I1HHOBAIll, SKi 3MIHIOIOTH TPAAMIINHI TAXOMU IO OpraHizarii
BaHTAXKOIIEPEBE3EHb, 30KpeMa B acleKTax YIpaBIiHHS TPAHCIIOPTHUMHU MPOIIECaMH, B3aEMOIIT 3 KIIIEHTAMU
TOIIO. 3anpOBaKEHHS AOIIBHUX Ta e(DEeKTUBHUX 1HHOBALIIN € BAXKIUBUM IHCTPYMEHTOM ISl 3a0€3IeUeHHS
e()EKTUBHOTO YMPaBIIHHA SKICTIO, MO0 € KPUTHYHO BAKIUBUM JUIS BW)KHBAHHS Ta CTaJlOTO PO3BHUTKY
ABTOTPAHCIIOPTHUX MiANPUEMCTB Y CYYaCHUX CKIIQJHUX YMOBaX.

Y mocmimkeHHI po3poliieHo Kiacudikalliio IHHOBAIlIW Uil aBTOTPAHCIIOPTHUX MIiATIPUEMCTB II0
OCHOBHUM HaNpsIMKaM OIEepaliifHOro MEHEIKMEHTY, 0 0a3yeThcs HAa KOMIUIEKCHOMY aHai3i onepaniiHol
JiSUTBHOCTI TIANPHEMCTB Taly3i Ta TEHICHLIH PO3BUTKY BaHTa)XONepeBe3eHb. BHineHO Taki OCHOBHI
HampsIMA 1HHOBAITIM IS MOKpAIIEHHS SIKOCTI TPAHCIOPTHUX IOCIYT 3 TO3WIli BUPOOHWKA: IHHOBAIi B
TPaHCIOPTHI 3ac00H, B 00CIYrOBYBaHHI KITIEHTIB, B YIIPaBIIiHHI TPAHCIIOPTHUMHU MPOLIECaMU, B 3a0€3MMeUCHHI
0e3neku Ta 3aXHCTY; B YIPaBIiHHI MEPCOHATIOM, B TEXHIYHOMY OOCIYrOBYBaHHI T4 PEMOHTI TPAaHCTIIOPTHHX
3aco0iB, eKOJIOTIUHI iHHOBAIlT. B okpeMuii HarIpsMOK BHIIJICH]I CyJacHi 3HAYYIII CKJIQI0BI TeOPii 1 IPaKTHKH
YIPAaBIiHHS SKICTIO, SIKI MOXKYTh OyTH KOPHUCTI IS MIANPHEMCTB rajy3i.

Orinka pe3ysibTaTiB JOCTIDKEHHS CBITYWTH MPO T€, [0 IHHOBAIiWHI IMJXOAH HE JIAIIEC 3HAYHO
i IBUIIYIOTh KOHKYPEHTOCIIPOMOXKHICTh aBTOTPAHCTIOPTHUX KOMIIAHIM 1 MOKPAINIYIOTh 3arajibHUil PiBeHb
00CITyTOBYyBaHHS Ha PUHKY, aje ¥ CIyrylOTh IHCTPYMEHTOM aJanTallii Ta MiITPUMKH TPAaHCTIOPTHOI CUCTEMH
B YMOBax BHKIIMKIB 1 3arpo3, 3a0e3neuyrouu ii CTIHKICTh i e()eKTUBHICTh HABITh Y HAJCKIAJAHUX YMOBAX.

Pesynbrati mocnmijkeHHS B MONANBLUIOMY MOXYThb OYTH BHKOPUCTaHI B YIpaBIiHHI SIKICTIO
TPAHCIOPTHUX IOCAYr, IO Oyae CHOPUATH IMiABHINEHHIO 1X €KOHOMIYHOI e(EeKTHBHOCTI Ta
KOHKYPEHTOCTIPOMO>KHOCTI.

Kuro4oBi ciioBa: aBTOTpaHCIOPTHE MiINPUEMCTBO, iHHOBALil, CEPBICHUH MPOAYKT, ONepauiiHui
MEHEKMEHT, YIIPaBIiHHS SKICTIO, SKICTh TPAHCIIOPTHHUX TOCITYT, i ABUIIICHHS SIKOCTI.

Beryn. ¥V cywacHy emoxy sIKicTh cTana MDKHApOOHMM CTaHAApTOM HajaaHHs mociyr. llocunena
KOHKYPCHLIiSl HA CEPBICHOMY PHHKY 3a CIIOKMBauda 3MYLIy€ MiANPUEMCTBA HE JIMIIE 3aJ0BOJBHATH HOBI
moTpeOn KITIEHTIB, ajie¢ W MOCTIMHO NIYKATH NUISXHU IS CTBOPEHHS OIEparlifiHuX KOHKYPSHTHHX IIepeBar.
OnHuM i3 HaliBaXTUBIIKX (akKTOpiB y Wil OOpoTHOiI B cepBicHii cdepi € sikicT mocayr. Jns ycminHoi
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KOHKYPEHIIii Ha CEpPBICHUX pUHKAX MPOAYKTH IMIIIPUEMCTB TOBHHHI BIAMOBIIATH BUMOTaM IIOIO SIKOCTI [1]
Ta O4YiKyBaHHsAM crokuBadiB [2]. Ile miaTBepmkye Tol (akT, 10 JOCTATHHO YaCTO OCHOBHHMM MPEAMETOM
MEPEroBOpPiB MiK MPOJIABIIEM 1 OKYIILIEM ITOCTYT, B TOMY YHCII 1 TPAHCTIOPTHHX, € BA3HAYCHHS YMOB, LIiHU Ta
gaKkocTi. | HaBiTH miJg Yac Iii BOEHHOTO CTaHy B YKpaiHi, MATpUMaHHSA SIKOCTI 3aJHIIAE€THCS OCHOBHUM
MMOKA3HUKOM 3aJI0BOJICHHS IOTpPeO KIIEHTIB 1 mHapTHepiB. SIK BioMO, B yMOBax PHHKY CTpaTeriuHi
KOHKYPEHTHI IepeBard I0CATAlOThCS 4epe3 OPIEHTALI0 ONmepamiiHol AiSUIbHOCTI Ha MOTPEeOH KIiHIIEBOIO
cnokuBava. [Ipy 1boMy BUPOOHUKHM CEPBICHUX MPOAYKTIB HECYTh BiAMOBINANBHICTD TEpel KIiEHTaMH 3a iX
sIKICTh. ToMy 30cepeKeHICTh Ha SIKOCTI Ta il MOCTIHHOMY BIOCKOHAJICHHI Ma€ CTaTH HEB1 €MHOIO YaCTHHOIO
orepariifHoro MeHeDKMEHTY Oy Ib-sIKOT opraHi3ariii.

B VkpaiHi, fe TpaHCTIOPTHUN CEKTOP € OAHIEIO 3 KIIIOYOBUX TaTy3€il €eKOHOMIKH, YIIPAaBIiHHA SKICTIO
Ma€ BEIMYC3HWW TMOTCHIAN JUIS TIOKPAIICHHS TPAHCIIOPTHO-JIOTICTHYHHUX TMPOIECIB, ITiBUIICHHS
3aJI0BOJICHHS KJTI€HTIB, 3HIDKCHHS orepariiiaux Butpar. CydacHi aBTOTPAHCHIOPTHI KOMITaHii JJIS TIOBHOTO
3aJJ0BOJICHHA MOTPe0 3aMOBHHUKIB IParHyTh 3a0€3MEUYNTH HABHUILMHA PiBHS SKOCTI CBOIX CEPBICHUX MPOAYKTIB
y mpoueci peamizauii omepauiiinoi ¢yskuii. Ilotpebu B cdepi ynpaBiiHHS SKICTIO BH3HAYaIOTHCS
HeoOXimHICTIO 3a0e3medeHHs €()EeKTUBHOTO Ta CTAJOTO MPOIECYy HAMaHHS TPAHCIIOPTHHUX TOCHyr. Jlms
OTICpAlliIfHNX MEHEIKEPIB BAXIMBO 3pPO3YMITH, SKi caMe acIleKTH SKOCTI TOTpeOyroTh yBaru, Imoo
MiATPUMYBATH 1 KOHKYPEHTOCIIPOMOKHICTh CEPBICHOI POIYKIIii, 1 piBeHb 3aJ0BOJICHHS KIIIEHTIB.

HeonHopigHiCTh TPaHCIIOPTHOI'O PUHKY (hOPMY€E MIHIHBICTH YMOB 1 BUMOT 10 HaJaHHS TPAHCIIOPTHHUX
TIOCITYT 31 CTOPOHH KITIEHTIB 1 CTBOPIOE CKJIAIHOIII IS YIPABIIIHHS OTEPaIliiHOIO MIsTEHICTIO TiATIPUEMCTB.
SIKicHe BUKOHAHHS 3aMOBJICHb B CY4aCHHX YMOBax (DyHKIIIOHYBaHHS TPAHCIIOPTHOTO 013HECY MOXIIUBE JIUIIIC
3aBJISIKH CTAJIOMY iHHOBAI[IHHOMY, B T.4. TEXHIYHOMY Ta TEXHOJIOT1YHOMY PO3BUTKY TPAHCTIOPTHUX KOMIIaHIM.
PunOK BHMarae BiJl IepeBI3HUKIB MOCTIHHOTO yIOCKOHAICHHS yCiX CKIQJ0OBHUX ONepamiiaux mporiecis. [Ipu
OBOMY 1HHOBAaliifHi TEXHONOTii € BH3HAYaJbHUMH B OIEpaliiiHii JisTIBHOCTI aBTOTPAHCTIIOPTHHUX
i IIPUEMCTB, & TAKOXK B PO3BUTKY ONEPaIlifHUX CUCTEM, B SIKUX BOHH (DYHKIIIOHYIOTb.

Ane, He3Ba)KAIOUM HA 3pPOCTAHHSA IHTEpecy J0 iHHOBamiii 3 00Ky YKpaiHCHRKHX aBTOTPAHCIIOPTHHX
I ITPUEMCTB, HEOOXiTHO KOHCTATyBaTH ICTOTHE BiZICTABaHHS YKpaiHU Bij 3apyOKHHUX TEPEBI3HUKIB-JIIIEPIiB
3a KUIBKICTIO Ta €EeKTUBHICTIO iX BIpoBamkeHHA. [IpobiaeMu BHKOpUCTaHHS iHHOBALiN JUIsl OKPALIEHHS
SKOCTI MMPOAYKLII B OmepauiiHii AisTbHOCTI aBTOTPAHCIIOPTHHUX MiJIPUEMCTB € aKTyaJIbHUMHU 1 CbOTOJTHI.

Marepiajau Ta MeToAu. MeTOI0I0TITHOI0 OCHOBHOIO TOCIIIKEHHS € HaAYKOBI MOJI0KEHHS, METOINKN
($yHIaMEHTaNbHUX 1 NPUKIATHUX HAYK Y Tally3l eKOHOMiKM, MEHEIKMEHTY, Teopii cucTeMHOro aHamizy. B
OCHOBY CTaTTi TOKIAJCHO MIaIEKTUYHUNA METOJ| Ti3HAHHS, CUCTEMHHUH WiAXid; abCTpaKTHO-JIOTIYHWMIA,
CTaTHCTUYHUN; KOMIUICKCHHIA Ta 1H. METOAM IOCIi/pKeHHsS. IHGOpMaiiHUMU JDKepelaMi € 3aKOHOIaBY0-
HOpMaTHBHA 0a3a, JIITEpaTypHi IHKepelia Ta IHTEPHET-PECYPCH 3a TEMOIO TOCII IPKESHHS.

AHaJji3 ocTaHHiX gociimkenb i mybaikauii. [1ig yac mocmimKeHHs ONpanboBYBANKCH Npall Pi3HUX
3apyOiKHHX Ta BITYM3HIHUX aBTOPIB. [loemHaHHS yIIpaBIiHHS AKICTIO Ta IHHOBAIlIH 3HAWIIIIO BiIOOpayKEHHS
B IpaIliX TaKUX 3apyODLKHUX Ta YKpaiHChKUX mociiaHukiB, sk beketoB 0. [3], Bekmyxan6etosa III. [3],
Bpuuenko 1. [3], aiikoa T. B. [4], 'kymac K. [5], T'onosina O. [6], ['omt C. [7], ['pocco M. [5], 3aropstHCbKwHi
B. I'.[4], 3pubneBa LII. [8], Kemxkiop-JlackkoBchka M. [9], Kosans O.B. [10], Kymmnip JI.B. [11], JleBuenko
A, [3], JIi T. C.[7], Jlomi Y. [5], Mapkec oc Cantoc ®@. [5], Mapotra A. [5], Muponenko O. [12], Caxenosa
M. [3] Comomny 1. O. [4], Crennsik M. [5], Xaenpka O.I1. [10], Yetimapiotic 1. [5], AAxosnesa O.b. [11] Ta iH.
AHaJi3 1UX TOCIIPKEeHb TI0Ka3aB, 0 HeIOCTaTHLO BUBYCHHI BIUTHB iIHHOBAIIIH B OTIEpaIliiHii AisUTEHOCTI HA
MOKPAILICHHS SKOCTI aBTOTPAHCIIOPTHUX IOCIYT, BIACYTHS KiacH(ikallii HOBOBBEICHb B OIEpalliiHOMY
MEHEIKMEHTI, 1[0 BIUTMBAIOTH HA SIKICTh CEPBICHHUX IMPOIYKTIB 3 IMO3HIII aBTOTPAHCIIOPTHOTO i APHUEMCTBA
(ATID).

MeTta cTaTTi - JOCHIDKEHHS BIUIUBY iHHOBAIi B omepamiiHii misutbHOCTI ATII Ha mokpameHHs
SIKOCTI TPAHCIIOPTHUX TIOCIYT Ta po3po0JicHHs Kiaacudikallii HOBOBBEICHb B ONEPALiHHOMY MEHEIKMEHTI
II0JI0 TTOKPAIICHHS SKOCTI 3 MO3HUIlii BUPOOHUKA.

Bukiax ocHOBHOro Martepiajy Q0CTiTzKeHHs. EBONIONIS MOHATTS «AKiCTb» TICHO TOB’s3aHA SIK 13
PO3BHTKOM ONEPAIIMHNX TEXHOJIOTIH, TaK 1 3 yIOCKOHAJICHHIM HAYKH yIIpaBiIiHHsI. Ha choromHi icHye 6araTto
TAYMa4yeHb 1 MiIXOJIB J0 BU3HAYCHHS IIOTO MOHSATTA. Pi3HI aBTOpHM MalTh CBOI YHIKaJIbHI MOTJISIIHA Ta
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IHTepHIpeTaltii, miIKPECIIOI0YN 0araTorpaHHICTh 1 BXKJIUBICTH SKOCTI B cydacHoMy cBiti. ¥ JICTY 9000 Ha
ocHoBi ISO 9000 HaBeneHO Take TPAKTYBAHHS SIKOCTI, SIKE CIIPABEIIUBE 1 TSI CEPBICHUX MPOIYKTIB: «SIKiCTh
MPOAYKIII Ta MOCTYT OpraHi3alii BU3HA4al0Th 3MaTHICTIO 3aJ0BOJILHSTH 3aMOBHHKIB, a TAKOX Iepe10adyeHUM
1 HemepenOayeHUM BIUIMBOM Ha BiAMOBIJAHI 3allikaBieHi CTOPOHH. SKiCTh MPOAYKLIi Ta MOCIYT OXOIUTIOE HE
TUTBKH 1XHI TepemdadeHi QyHKINT Ta XapaKTePHUCTHKH, ajie TaKOXK IXHI CHpHUWMaHI IMIHHICTh 1 KOPUCTH IS
3amoBHHKa» [13, ¢.2].

Huni moHstTs «sikicTb» HaOyBae Bce Oibloi OaraTorpaHHocCTi, (GOPMYIOTHCSI HOBI KOHLEMII Ta
METOAM YIpaBIiHHA SAKICTIO. OCOOIMBO IE MPOSBIAETHCA y cdepl MOCHyT, NIe SKICTh 3HAYHOIO MipOI0
3QJIKUTH B KJIi€HTA. Y TaKild CEpBICHIN Taiy3i, SIK TPAHCIIOPT, SIKICTh IMMOCIYT Ma€e CBOi ocobmuBoCTi. BoHa
BU3HAYAETHCA OCOOJMBICTIO CIIOKMBUOTO TNPHU3HAYCHHS, XapaKTEPUCTHKAMHM TPAHCHOPTHUX 3aco0iB,
MAJTMBHO-MACTUIBHUX MaTepialliB, MaTepiabHO-TEXHIYHOI 0a31, BUKOPUCTOBYBAHUMHU TEXHOJIOTISIMH TOIIO.
Ha cydacHomy eTami po3BHUTKY Teopii YIpaBIiHHSI «IKICTh TPAHCHOPTHOI MPOAYKIT» CIPUAMAETHCS SK
0araToBHMipHE TOHSTTS, SIKE OXOILTIOE HE JIMIIE SKIiCTh KIHIIEBOTO CEPBICHOTO TPOAYKTY, a W SKICTh
TPaHCHOPTHHUX MPOLECiB, 00CITYrOBYBaHHS KITi€HTiB, CTaH TPAHCIIOPTHUX 3aC00iB, IXHIO TEXHIUHY CIIPaBHICTb,
a TAKOXK YMOBH JKUTTS 1 pOOOTH MPAIiBHUKIB Ta J0OPOOYT CYCIiILCTBA 3arajioM.

KpiMm 116010 CYIKEHHS MO0 SKOCTI CYTTEBO 3aJIEXkKATh Bil TOTO, XTO iX OITIHIOE: 3aMOBHHUK (KJII€HT) 91
BUPOOHUK. Y cepBicHil cdepi 0COOIUBO MPOSBIAETHCS 3B'SI30K MiXK SKICTIO, SIKYy COPUHMAE KII€EHT, 1 AKICTIO,
SIKY TIPOIIOHYIOTH MiAIPUEMCTBA. PO301XKHOCTI B pO3YyMiHHI SIKOCTI € Pe3yJIbTATOM PI3HHUII MK OUIKYBaHHIMHU
TIOKYIIIIS Ta CIOPUHHATTAM WX OYIKyBaHb IMOCTadadbHUKOM mociyr [14]. Ha mpakTwmi SKicTh HOCTYyT
HaifuacTille po3risIIaEThCs 3 TOUKM 30py MOKYILIB, afpke BinnoBigHo Ao ¢dinocodii TQM (Total Quality
Management) roJIOBHOIO METOIO 0i3HECy € 3aJOBOJICHHS MOTpeO KIIi€HTIB. MapKeTHHIOBI AOCIHIIKEHHS B
OCHOBHOMY TIPOBOJSTHLCS MO0 BUBYCHHS MOTPEO Ta ymomoOaHb KIiEHTIB. BUBUCHHS SKOCTI 3 TOYKH 30Dy
BHUPOOHHMKA CEPBICHOI MPOAYKIil IPOBOAATECS PiaKo [9]. YV mpoMy AOCHiIKEHHI SKICTh CEPBICHOI MPOAYKIIT
PO3TIIANAETHCS 3 MO3MLIT MAMPUEMCTBA.

VY cydacHoMy Oi3Heci I 3a0€3IeUeHHS CTAJIOr0 PO3BUTKY BCI ITPOBIIHI KOMIIAHII CBITY, HE3aJICHKHO
BiJ raiy3i 4u MacmTaly MisJIbHOCTI, IPUIUISIOTh OCOOJIMBY yBary IHTAaHHSAM yIpaBIiHHS SKICTIO (quality
management). MEeHEPKMEHT SIKOCTI € KOMIUIEKCHOIO, CKOOPIMHOBAHOIO Ta B3a€EMO3aJICKHOIO YIIPAaBIiHCHKOIO
JiSUTBHICTIO, sIKa TiepeOyBa€e MiJl KOHTPOJIEM BHUIIOTO KEPiBHULITBA 1 OXOIUIIOE BCl acMeKTH (YHKIIOHYBaHHS
komranii. OCHOBHA MeTa - MOCTiifHE BIOCKOHAJICHHS SKOCTI MPOAYKIIl Ta ycixX mpormeciB opranizamii [15].
VYrpaBniHHS SKICTIO HA MIATIPHEMCTBI OXOIUTIOE YOTHPH KIIOUOBI KOMIIOHEHTH: TIaHyBaHHS sIKOCTI (quality
planning), 3a6e3nedenns sikocTi (quality assurance), KOHTpoJIb siKocTi (quality control) Ta mokpaiieHHs SKOCTi
(quality improvement) [16]. [TokpamieHHs SIKOCTI € (yHIAMEHTAIbHOI CKJIaJ0BOK MEHEHKMEHTY SIKOCTI 1
nepeadayvae po3poOKy Ta BIIPOBAIKEHHS 3aX01B, CIPIMOBAHUX Ha ITiBUIICHHS CIIPOMOXKHOCTI OIepaliiiHOi
CHCTEMH BiATIOBIIATH BCTAHOBJICHUM BHMOTaM IIOJO SIKOCTI cepBicHOi npoaykuii. Lle qocsraerbes nuisaxom
YIOCKOHAJICHHS TEXHIKO-TEXHOJIOTIYHOTO PIBHS CEPBICY, a TAKOXK MTOKPAIICHHS BCIX €JIEMEHTIB ONEPAIliiHIX
TIPOIIECIB TOIIIO.

[NokparueHHs SKOCTi B TPaHCIIOPTHIH JIOTICTUIII OXOIUIIOE BCI aCIIEKTH TPAHCIIOPTYBaHHs, 30epiraHus,
00poOKHM Ta JOCTaBKH BaHTaxiB. ToMy /uis 3a0e3Me4eHHs] BUCOKHX CTaHAAPTIB 00CITyroByBaHHS HEOOXiTHUIA
cucteMuuit miaxia. e ocobauBO akTyalbHO B KOHTEKCTI JUHAMIYHOTO, HemependadqyBaHOTO 30BHINTHLOTO
CepeIoBHILA, KOIM KOHKYPEHLisE MK aBTOMIANPHUEMCTBAMU CYTTEBO 3aJ€KHUTDH BiJl 3JaTHOCTI NEpEeBi3HUKA
LIBUIKO Ta €()eKTUBHO JOCTABUTH TOBAp KiHIIEBOMY CIIO’KHBAYEBI.

Jlnist HalaHHS BUCOKOSIKICHMX aBTOTPAHCIIOPTHHUX TOCIYT ONEpaIlifHIM MEeHePKEepaM BKpai BaXIIUBO
PO3YMITH MOTPeOH Ta yHoA00aHHS KJIIEHTIB, ajXKe Ha iX OCHOBI ()OPMYIOTHCS IPOIMO3HUIIIT IS 3a10BOJICHHS
OYiKyeMHUX TMOTpeO 3aMOBHUKIB. 3 TOYKH 30py NMPAKTUKH, 3HAHHS MPO BUMOTH HIOAO SKOCTI BU3HAYAIOTh
TEXHIKO-TEXHOJIOTIUYHIN HampsaMok po3BuTky ATII Ta momamemmi iBecTHIii. UnM IIBHAIIE TEPEBI3HUKH
pearyBaTUMYTh Ha 3MiHy BUMOT KJII€HTIB, THM BHUIIE BOHU OYAYyTh OIIHEHI KJIi€eHTaMH. [ HydKiCcTh BUMarae BiJ
olepaliiHUX MEHEIKEPiB BUCOKMX OpraHi3aliifHUX HABUYOK, SIKI MOXKYTH OyTH MiAKpIIUICH] BiJNOBITHUMHI
IHHOBAL[ITHUMHU PilLICHHSIMH.

KpiMm ToOro BHpOBapKCHHS HOBOBBEICHb B OICpaIliiiHy MiSUTBHICTE € MI€BUM IHCTPYMEHTOM
MPUCTOCYBaHHS Cy0’€KTIB TOCHOAAPCHKOI AiAJIBHOCTI B yMOBaX CY4YacHMX BHKIIMKIB 1 3arpo3. 3aBIsSKd
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BIIPOBAKCHHIO 1HHOBAIlif, SKI JO3BOJSIOTH MOHITOPUTH Ta (IKCyBaTH HEOOXIJHI IOKa3HUKH,
ABTOTPAHCIIOPTHI KOMIIaHII MarOTh MOXIIMBICTh 3a0€3eUyBaTH OIEPAIlIfHUX MEHEDKEPIB OIEPATHBHOIO,
JOCTOBIPHOIO Ta PENEBAaHTHOIO iH(GOpMAaLi€o IS NPUIHATTS CBOEYACHHUX PAliOHAIBHHX YMPaBIiHCHKUX
pillieHb, B T.4. 1 OO0 MiABUIIEHHS SKOCTI TPAaHCIOPTHUX mociyr [17].

Buposamxenns inHoBariit B ATII € crpaTeridHuM pirmeHHSM BHITOTO KepiBHHUITBA [18] 1 MOBHMHHO
OyTu peTenbHO oO0rpyHTOBaHe [19]. s BUpIMEHHS MBOTO 3aBAaHHS aBTOTPAHCIIOPTHUM MiAIPHEMCTBAM 3
MO3MLii CHCTEMHOrO MiAXOLy HEOOXiIHO IOCHIMKyBaTH, aHali3yBaTH, OLIHIOBAaTH ¥ CBOEYACHO
BIPOBAHKYBATH 1HHOBAIII1 y BCi CKJIAJOBI OTIEPaIlifHOI TisSTTLHOCTI, SIKi € BUTITHAME TS ianpueMctsa. [1in
iHHOBaMlisIMH y cdepi aBTOTPAHCIOPTHUX TMOCIYyT PO3YyMIIOTh HOBOCTBOPEHI (3acTocoBadi) 1 (abo)
BJOCKOHAJICHI KOHKYPEHTO3aTHI TEXHOJIOTii, MpOAYyKILisg a00 MOCIYTrH, a TaKoX OpraHizaliiHO-TeXHIUH1
pilieHHs] BAPOOHUYOT0, aAMIHICTPATUBHOTO, KOMEPLIHHOTO a00 1HIIIOT0 XapakTepy, [0 iCTOTHO MOJIMIIYIOTh
CTPYKTYPY Ta SIKICTh BUpOOHHIITBA 1 (a00) comiansHoi chepu [20].

[Ipo BaxxIMBicTH BOPOBAHKEHHSI IHHOBALIM B TPAaHCIIOPTHOI Taly3i CBIAUYUTH TOW (hakT, mo B YKpaiHi
po3pobiieHa «HamioHansHa TpaHcmopTHa cTpaTerisi Ykpainu Ha nepiog o 2030 poky» Ta 3aTBepIKECHHI
roctanoBoro Kabinety MinictpiB Ykpaiau Bix 27 rpynas 2024 p. Ne 1550 «Omnepartiitauii man 3axomiB 3
peanizarmii y 2025-2027 pokax HarionansHo1 TpaHcTiopTHOI cTpaterii Ykpainu Ha nepiog 10 2030 poky», B
AKOMY Tiepen0ayeHi 3axond LIOAO CTBOPEHHS YMOB JJsl iHHOBAIiil Ta iHBECTHLIH 3 ypaxyBaHHAM
€KOJIOTIYHMX, OE3MEeKOBMX Ta IHINWX AaclekTiB. HaWBakiuBimn HampsMHA 1HHOBAIIMHOI MiIsJIBHOCTI Ha
aBTOMOOUTFHOMY TPAHCIIOPTI Tepea0adaroTh BUKOPHUCTAHHAM CyYaCHHX TEXHOJOTIA I opraHizarrii
nepeBe3eHb BaHTaXiB, aBTOMAaTH3allii Ta iHpopMaTH3anii BCix JaHOK TPAHCTIOPTHOTO JIAHIIOTa 100 IPOLECiB
o0cTyroByBaHHS KITieHTIB [21].

IHHOBAITT Ha BaHTAXKHUX aBTOTPAHCTIOPTHHUX IIANPHUEMCTBAX, SIKi CIIPSIMOBaHI Ha TiABUIIICHHS SKOCTI
MOCHyT, KJIacu]iKoBaHi 32 OCHOBHUMHU HampsaMamu (puc.l). [letanbHo oxapakTepu3y€eMO KIIIOYOBI HAMIPSIMHU
HOBOBBE/ICHb B IbOMY KOHTEKCTI.

1. Po3rmssHeMO HaWOUIBII 3HAYYI CKJIAAOBI Teopil i NMpakTMKM MeHEIKMEHTY SIKOCTi Ha
CHOTOIHINIHIN eHb. Ha cydacHOMY eTarr po3BUTKY MEHEPKMEHT SIKOCTi MA€ BEJTUKY TEOPETUIHY 1 IPAKTHIHY
0a3y, sika BKIItoYae B cebe Hajm0aHHs 0arathoX HaykK i ocBixy [16].

KirouoBoro  koHmermiiiero € 3aeanvuHuii  menedxcmenm sxkocmi  (TQM - Total Quality
Management) - oiHa 3 HaHOUTBINT 3HAYHUX 1IHHOBAIIH B chepi OnepamiifHOro MCHEIDKMEHTY, sika 3a0e3redye
KOHKYPEHTHY IlepeBary MpoAyKTiB 1 MOCIYT MiAIPUEMCTBA 3aBASKH CUCTEMHOMY ITIXONY 0 MPOEKTYBaHHS,
BUPOOHUIITBA T BAOCKOHAJICHHS SKOCT1, OXOILTFOIOYH BC1 aCTICKTH AisUTbHOCTI opraHizanii [ 15, ¢.178]. Kaizen
(«mparHeHHsT 0 Kpamoro») € ¢inocodiero 1 CYKYyIHICTIO IMPAKTHUK, IO CHPSIMOBaHI Ha IMOCTiHHE
BIIOCKOHAJICHHS SKOCTI Yepe3 HEBENHMKI 3MiHH, SIKI BIPOBAPKYIOTHCS BCIMa TMparliBHUKaMHU (TIPUHITATT
JiaNeKTUKH Tepexony KiJIbKOCTI B SIKICTh). Pozeopmanmns ¢hyuxyii sxocmi (QFD — Quality Function
Deployment) € cTpyKTypOBaHMM ITiIXOAOM, IO 3ajyda€ CIOXKHBA4iB 1O OINEpallifHMX MPOLECIB It
3a0€3MeUYCHHSI BiIITOBITHOCTI MIPOAYKTY IXHIM BHMOTaM, BUKOPHUCTOBYIOYH MATPHINIO «OYIHHOK SIKOCTI» JIJIS
Y3TOKEHHSI XapaKTepUCTUK MPOAYKTY 4y mpouecy. Kouyenyis «Six Sigmay» € cTpaTeriyHAM MHiAXO0I0M
JIOCKOHAJIOCTI B Oi3HECi, Opi€HTOBaHA HA MiHIMi3alli0 Je(EeKTiB, 33I0BOJICHHS BUMOT CIIOXHBAya, MMOCTiHHE
YIOCKOHAJICHHS TIPOIIECIB 1 TOCATHEHHS (DIHAHCOBHUX PE3yIIbTAaTiB HA OCHOBI (DAKTUYHUX CTATUCTUIHUX JAHHUX
ta ity MAIC: Measure (Mipsif) - Analyze (anamizyit) - Improve (momimmyit) — Control (ympasisii).
Owaonuse supobnuymeo (Lean) — 11e CyKymHICTh BUPOOHUYHMX MPAKTUK MIOA0 MOCTIHHOTO BIOCKOHAJICHHS
OTICPAIIHOI MISITEHOCTI, OPIEHTYIOUHCHh Ha YCYHEHHS HETPOAYKTHBHHUX MPOIIECIB, MAKCUMI3AII0 BUTOT JIJIS
KJTi€EHTa, 3MEHITICHHS BUTpat. Lean Six Sigma (LSS) — 1ie iHTETpariist KOHIETIIi1 OIayTMBOr0 BUPOOHHUIITBA Ta
«IIlicTe curm» Ha TONIMIICHHS SKOCTI ¥ MiJABHINEHHS 3aJ0BOJICHOCTI KITIEHTIB Yepe3 3MEHIICHHS Bapiarii
MIPOIIECIB 1 CKOPOUCHHSI HETIPOIYKTUBHUX BUTpaT. Kpawi npakmuku (Best Practice) — 11e CyKymHICTh METOIB
1 TEXHIK, SIKI y3araJIbHIOIOTh Ta CHCTEMATH3yIOTh JOCBIJl MIPOBIMHUX KOMMAHIN y Tamy3i MO0 MOKpaIeHHS
SAKOCTI, SKHH MOke OyTH B MOJANBLIOMY BHUKOPHCTAHMH B OMNEpaliifHIA AiSIIBHOCTI MHiIMPUEMCTBOM.
3oeniwniii benumaprine (External Benchmarking) — ie Mmetonka nokparieHHs 0i3HeC-IIPOIIECiB yepe3 aHali3
¥ amanTaIfifo YCHIITHUX IMPAaKTHK KOHKYPEHTIB Ta IMPOBIAHMX KOMITaHIH B Tajy3i SKOCTI 3 00O0B’SI3KOBUM
ypaxyBaHHSM OCOOJIMBOCTEH KOHKPETHOTO Oi3HECY.
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—3aranpHuit MenepkMeHT skocTi (TQM - Total Quality Management); )
— (bimocodis 1 HaGip npaktuk Kaiizen (Kaizen);
. . —posropranns dynkiii skocti (QFD — Quality Function Deployment);
1 Cyuaci Teopii i —wictk curM (Six Sigma) i BupoOGHnYi npakTHKH "Omaammee BupoOHuITBO " (Lean
TpaKTUKA . Manufacturing, Lean Production);
MCHEDKMEHTY SIKOCTI —inTerposana Kouenuis Lean Six Sigma (LSS);
—MpPaKTUKK Kpalux B ranysi kommnaxiii (Best Practice);
—30BHiwHili 6enumapkinr (External Benchmarking);
—MDKHApO/IHI, €BPONEHChKi, MKHAPO/HI raly3eBi, HAI[IOHAIbHI CTAHIAPTH SIKOCTI
cimeiictea ISO 9000 Tomwo.

AN

—BHKOPHCTAaHHS CHEProeeKTUBHUX TPAHCTIOPTHUX 3aco6iB (T3);

—BIIPOBAXKCHHS TEXHOJIOT1il aBTOHOMHOTO KEPYBaHHS;

—po3pobka T3 11s nepeBe3eHHst CeM(iYHNX BAHTAXIB B T.4. METaBaHTaXiBOK Ta
aBTOIOI3/1iB 0COGJIMBO BEJIMKOT BAaHTaXXHOCTI;

—po3pobKa i BUPOOHUILITBO Cy4aCHUX ABHI'YHIB JUISl SMEHILCHHS IITyMY;
—ocHaueHHs1 T3 aBTOMaTH30BaHUMHU CHCTEMaMH KPIlJICHHS BaHTaxXy;

— iHHOBALIT B MaTepiaiu 1t 30u1bLIeH s pecypey pobotu T3 Toro.

2 InHoBawii B
TPAHCIOPTHI 3ac00H

CBHKOpHCTaHHﬂ CRM-cHcTeM B yNpaBIiHHSA B3a€MOIIEIO 3 KIIIEHTaMHU;
—1rpoBi3allist CePBICiB HA OCHOBI BIPOBAKEHHS MOOLIBHHX JIOATKIB;
—iMIIeMeHTais cepBicHol Mozeni "TpaHcnopT sk nociyra" (TaaS);
—BIIPOBA/DKCHHS CHCTEMH aBTOMATH30BaHOTO iH(GOpPMyBaHHS KITI€HTIB;
—MepCOoHaI3alls HaJaHHS TPAHCIIOPTHHUX MOCIYT;

\_3aCTOCYBaHHs TEXHOJOTi{ 6I0KIEHH Too.

3 TuHoBawii B
00CIIyroBy-BaHHi =t
KJTIEHTIB

J/

Aanponam}(eHHs{ iHTeneKTyansHuX TpaHcnopTHUX cucteM (ITS) i TpancopTHOT \
ananituku (TMS);

—3aCTOCYBAHHS CHCTEM JUISl YIIPABIiHHA JIOPOXKHIM PyXOM Ta iHTErparis 3

MICBKUMH CHCTEMaMH Juisi KoopiuHauii pyxy T3 ;

- —ONTHMI3allisi MapLIPYTiB HA OCHOBI AJTOPHTMIB 3 BUKOpHCTaHHAM GPS-HaBiramii,

nporpam Uit yIpasIliHHS MapuipyTtamu (route optimization software) Toruo;

—inrerpauis LI Ta MalIMHHOTO HaBYAaHHS 13 Cy4aCHUMH TEXHOJIOTIIMH;

4 TaHoBawii B —3acTocyBaHHs Big Data Ta aHaliTHKM JUIs aHAJIi3y BEJIMKUX 0a3 JaHHX;
YIpaBIiHHI TPAHCTIOPT- — inTerpauis inTeprer peueii (IoT) Ta BUKOPUCTaHHS TENEMATHKHU;
HHUMH [POLECaMu —iHTerpauist MyIbTUMONAIBHUX NEPEBE3CHb;

—3aCTOCYBaHHS XMapHHUX TEXHOJIOTIi Tt 36CpiFaHHﬂ Ta IOCTYITY 10 JaHHUX;
—BHKOPHCTAaHHS PO3YMHHUX CHCTEM CKJIaTyBaHHS Ta iHTel'paHiS{ pOGOTHSOBaHHX

InnoBauii B cUCTEM; o
onepaniii-Homy —3anpOoBa/KCHHA MOJIEII CTITbHOTO BUKOPHCTAHHS T3;_ )
MeHe/K-MeHTi —aBTOMATH30BaHAa JJOCTABKA BAHTAXKIB Y Ba)KKOJOCTYIHI MICLIsl JPOHAMH Ta

ATII pobortamu;

ISt TIOKpa- —BHKOPHCTaHHS iHHOBAL[IHHNX MaKyBaJbHUX MaTtepialiB TOILIO. /
IeHHs SIKOCTI ( . - )

cepBichux —ocHauenus T3 CHCTeMaMI1 JIOTIOMOTH BOTICB] Ta MOMEpe/KeHHs aBapil;

. —BCTAaHOBJICHHS] CHCTEMH BiJCOCIIOCTEPEIKSHHS Ta CUTHAI3aLlii;
NPOAYKTIB 5 InnoBamii B

—BIPOBAUKCHHS OIOMETPHYHNX CHCTEM JUIs jjocTymy 1o T3;

3abe3neueHHi 6e3nexu o N . . ..
—3aCTOCYBAaHHSI TEXHOJIOTii MOHITOPHUHTY CTaHy BOAIIB uepe3 ClieliaibHi IPUCTpOi;

Ta 3aXUCTY : : :
—BUKOPHCTAHHS Cy4acHHX KibepOe3IeKoBUX pillleHb JUIs 3aXKHCTy iH(pOopMalrii;
(BeTaoBneHHs CEHCOPIB IS BIICTEXKECHHSI YMOB [IEPEBE3CHHs TOLLO. )
4 N\
—peanizauis miarhpopm VR/AR a1 HaBuaHHS Ta TPEHIHTY BOJIiB;
—peryisipHi HaBYaHHS IPAKTUKaM MEHEDKMEHTY SIKOCTi Ta iHHoBauisiM Ha AT;
6 TnHoBaii B — 3aNpOBaUKEHHS IM(MPOBHX IHCTPYMEHTIB JIIsl MOHITOPUHTY i OL[IHKH po6oTH
yIpaBITiHHi orepawifHoOro NepcoHay;
omnepariiHum —CTBOPEHHS CHCTEMH JIJIsl aBTOMATH30BaHOTO TIAHYBaHHs po6ounx rpadikiB Ta
HePCOHATOM 3aBJIaHb;

—3aMpoBa/PKCHHS IHCTPYMEHTIB refmidikalii i cyqacHOi MOTHBALIT; —BIIPOBaPKEHHS
CY4YacCHHX IPOrpaM KOHTPOJIIO (i3HIHOr0 Ta ICHXOJIOTIYHOTO 30POB’sl BOIIB TOLLIO.
\_

-

—po3BuToK exonoriuaux T3 (BiNOBiAHICTH cTaHAapTaM €Bpo-6 i BHIlE) Ta 3aMiHA )
CTapuX TPAHCIIOPTHHUX 3aC00iB HA HOBI €KOJIOTIUHI;

—ONTHMI3aList pOOOTH ABUTYHIB JUIS 3MCHIICHHS LIKI/UTMBUX BUKUJIIB;
—BUKOPUCTAHHS TEXHOJIOT{i PELHKIIIHTY;

—po3pobKa Mporpam 3 yTHII3alii CTapUX IIHH, aKyMyJISTOpIB Ta iH.;
—MHOMyJIAPU3ALLs Cy4aCHUX €KOJOTIYHUX IPOrpaM cepe]| KIieHTIB;
—BIPOBA/UKEHHS CHCTEM €KO-JIpaiiBiHTYy;

—BHUKOPUCTAHHSI CHCTEM PEKyIepallii eHeprii;

—ONTHMI3allisl aepOANHAMIYHAX XapPaKTEPUCTHK TPAHCIIOPTY ISl SMCHILCHHS
CIIO’KUBAHHSI TIAJINBA;

\_ CTBOPCHHSA MepexKi 3apsAIHIX CTAHII U eICKTPOTPAHCIIOPTY TOLIO. Y,

7 Exornoriuni
iHHOBALT

p

—BIIPOBAKEHHS IHTENEKTYaTbHIX CHCTEM AMCTAHILiiHOrO AiarnoctyBanns T3;

8. Innosauii 8 TO i P —BuKopuctanus LI st Bu3HaueHHs onTuManbHuX TepMiniB nmposenenns TO i P;
—3acTocyBaHHs IU(poBux mwiatdopm oburiky TO i P ta ix iHTerpanis ans aHamisy

Pecypcis T3 Tomo.

Pucynok 1 — OCHOBHI HanpsiMH iHHOBAL[ill B onepaliiHOMy MEHEIKMEHTI aBTOTPAHCIIOPTHUX
HiANPUEMCTB, SIKi CIIPSIMOBaHI Ha IMiABUILEHHS SIKOCTI CEPBICHUX MPOIYKTiB
Figure 1 — Main areas of innovation in operation management of motor transport enterprises
aimed at improving the quality of service products
Loicepeno: enacna pospobka
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OKpiM BHIIIEHABEICHUX KOHIICIIIIIH, METOIIB 1 MIPAKTUK BITYM3HSAHI aBTOTPAHCIIOPTHI ITiAMPUEMCTBA
ITUPOKO BHUKOPHUCTOBYIOTH KOHIICHIIIIO MOJEII, MPEACTABICHOT CIMEHCTBOM MIDICHAPOOHUX, HAYIOHATbHUX,
MIdDCHAPOOHI 2any3esux ma egponeticokux ctanaaptis cepii [SO 9000 myist moJinIIeHHs SKOCTi CBOET CEPBICHOT
npoaykuii. 'onoBHe 3aBIaHHS MEHEKEPiB - MOCTIHHO MOHITOPUTH, BUBYATH 3MiHU (yIOCKOHAJICHHS) B X
CTaHAapTax 1 BIPOBAXYBATH iX B OTEPALHY TisUTbHICTD.

Misxcnapooni cmandapmu (MC) cimeiicta ISO 9000 ommcyroTh MiHIMAIBHY MOJETH CHUCTEMH
MEHEDKMEHTY SIKOCTi, sika pealtizye ocHOBHI mpuHiuny TQM B npakTHuHii AisutbHOCTI mignpueMmcts. Cepist
MC ISO 9000 ckmamaetses 3 Kimbkox gactuH: ISO 9000:2015 «Quality management systems. Fundamentals
and vocabularyy (Cucremu ynpapiiHHA skicTio. OcHoBH Ta cioBHUK); ISO 9001:2015 «Quality management
systems. Requirementsy (CucteMu ympaBiiHHs sIKicTIO. BUMOTrH): OCHOBHHMII cTaHIapT, Ha OCHOBI SIKOTO
oTpUMYHOTh ceptudikamiro opranizaiii; [SO 9004:2018 «Quality management. Quality of an organization.
Guidance to achieve sustained successy (YTupaBmiHHS sKicTiO. SIKicTh opranizamii. PekoMmenmarii mozo
nocsrHeHHs ctajnoro yerixy); ISO 19011:2018 «Guidelines for auditing management systemsy» (Pexomennarii
LIOA0 ayAUTY CHCTEM yNPaBIiHHA).

B YkpaiHi 0CHOBHUMH HaIllOHAJLHUMH CTaHIAPTaMU SIKOCTI, 110 0a3yroTbes Ha cepii MC ISO 9000, e:
JACTY ISO 9000:2015 «Cucmemu ynpasninus axicmwo. Ocnosu ma crosnux» [13]; ACTY ISO 9001:2015
«Cucmemu ynpasninna axicmro. Bumoauy; JCTY ISO 9004:2018 «Vnpasninua axicmro. Axicmo opeanizayii.
Pexomenoayii wooo odocsaecnenns cmanozo ycnixyy; JCTY ISO 19011:2019 «Pexomernodayii woodo ayoumy
cucmem ynpaeninnsy. i cTaHIapTH BUKOPUCTOBYIOTBHCS B YKpaiHi i cepTrdikalii CUCTEM yNpaBliHHS
AKICTIO Ta 115 3a0e3MevYeHHs] BUCOKHMX CTaHIApTiB MPOAYKLIi Ta MOCIYT B OPraHi3alisx pi3HUX rary3ei.

BazoBi midicnapooni eanyzesi cmanoapmu SIKOCTI IJ1 MANPUEMCTB TPAHCIIOPTY (Ha OCHOBI cepii ISO
9000): ISO 14001:2015 «Environmental management systems. Requirements with guidance for use»
(Cucremu eKoIOTiYHOTO ynpasiiHHA. Bumorn ta pekomenaauii mo 3acrocyBansio); ISO 39001:2012 «Road
traffic safety management systems. Requirements with guidance for usey (CucreMun ynpaBiiHHS 0€3MEKOIO
JTOPOKHBOTO pyXy. Bumoru ta pekoMmenmaitii mo 3actocyBanHio); ISO 28000:2007 «Supply chain security
management systems. Requirements» (CucTemMu ympapJliHHA O€3IEKOI0 JIaHITIOTa MOoCTadyaHHd. Bumorn) ta
1HTII.

E€sponeticvri cmandapmu sikocTi st ATII, six mpasuio, 6a3zyrotsest Ha MC cepii ISO:

EN ISO 9001:2015 «Quality management systems. Requirements» (CructeMu yIpaBIiHHA AKiCTIO. BuMorm).

CrangapT € OCHOBOIO Ui cepT(ikamii cucTeM ympaBiiHHS SIKICTIO Ha €BpPONEHCHKOMY piBHI 1
3aCTOCOBYETHCS B 0araThOX aBTOTPAHCIOPTHUX KOMMAHIsX, IO 3MiMCHIOIOTH MDKHAPOIHI IMEPEBE3CHHS 10
kpain €C; EN 14001:2015 «Environmental management systems. Requirements with guidance for usey
(Cucremu exoyoTiqHOrO yrpasainasa. Bumoru Ta pekomenaarii momo 3actocyBants); EN 39001:2012 «Road
traffic safety management systems. Requirementsy (CucteMu ympaBIiHHS OE3IEKOI0 JOPOKHBOTO PYXY.
Bumorn ta pekomenmartii momo 3actocyBanns); EN 15509:2010 «Freight transport services. Quality criteriay
(ITocmyrn BaHTaXXHUX TepeBe3eHb. Kpurepii skocti). Lli cTammapTd momomararTh aBTOTPAHCTIOPTHUM
HiANpUEMCTBaM B €BPOIIi OKPAIyBaTH SIKiCTh CBOiX IOCIYT, BiAMOBiIaTH BUMOTaM O€3MEKH Ta €KOJIOTIYHUM
CTaHIapTaM.

Ile numie wacTMHA METOIB 1 KOHIICIIIIM, IO 3aCTOCOBYIOTHCS B YIPaBIiHHI SKiCTIO. B ymoBax
Cy4YacHOTo 0i3HeCy YKpaiHChKUM aBTOTPAHCIIOPTHUM ITi JIPUEMCTBAM JIONITHHO BUKOPUCTOBYBATH KOMILIICKC
BHIIE3raJJaHUX METOJIHUK JIJISl YIPABIIiHHS SKICTIO, BpaXOBYIOUYH OCOOJIMBOCTI TPAHCIIOPTHOI TalTy3i.

2. [IpoanamizyeMo BIUIMB OCHOBHHX iHHOBaWiii B aBTOTpaHcmopTHi 3acodum (T3) Ha
TTOKpaIieHdss SKocTi mociyr. CydJacHICTh PyXOMOTO CKJIaay TICHO TIOB'Si3aHa 3 HOTO I1HHOBAIIMHICTIO.
[MpunbanHs pyXxoOMOro CKIaay, OCHAIICHOTO HOBITHIMH CHCTEMaMH TWIATPHUMKH OOCIYTOBYBaHHS Ta
VIpaBITiHHS HAM, MOKHA PO3TIIAATH SIK IHCTPYMEHT PO3BHUTKY SKOCTi. KymiBJsl IbOTO BUIY TPAHCIOPTY €
OJIHI€IO 13 HaiBapTicHimmX iHHOBAIiN ama ATII. BukopucTaHHS BaHTaXHHX aBTOTPAHCIIOPTHHX 3acO0iB,
30KpeMa eJIeKTpOMOOiNIB, TiOpHIHMX aBTO, aBTO Ha ANbTEPHATHBHUX BUAAX MajHBa IMOKPAIIY€E SKiCTh
TPAHCIIOPTHUX MOCIYT 3aBASIKH €KOHOMIYHOCTI, €KOJIOTIYHIH BiJIIOBIJAJIBHOCTI Ta BiAMIOBIAHOCTI Cy9acHUM
BAMOT'aM CTAJIOTO PO3BUTKY: 3HUKYIOTBCS BUTPATH Ha MAJBHE, a OTXKE 1 OTepalliiiHi BUTPATH, CKOPOUYIOTHCS
BUKUIM BYTJIEKHCIIOTO T'a3y, 3MEHLIYETHCS 3aJI€KHICTh Bil TpaauLiifHMX BUAIB NanuBa Tomo. Hapasi 6arato
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MPOBIIHUX 3apyODLKHUX TPAHCIOPTHUX KOMIIAHIM aKTHUBHO IHTEIPYIOTh €HEproe()eKTHBHI BaHTaXKIBKH
nepeBakHo y Michbki mepeBe3enns: DHL Ukraine, XPO logistic, UPS-Ykpaina Ta in. [22-24]. B Ykpaini
BIIPOB/XKCHHSI E€HEProe()eKTUBHUX BaHTaXKiBOK, 30KpeMa EJEKTPUYHHX 1 TiOpHOHMX, 3HAXOAWUTHCS Ha
MOYaTKOBUX €Tarax, ajie € KOMIaHii, SIKi aKTUBHO MPAaLIOIOTh y [IbOMY HamlpsMKy, Hanpuknaza, Hosa [lomra
[25]. Cnocrepira€Tbest 3pOCTalOUUil IHTEPEC 10 BIPOBAKCHHS €HEProeMEKTHBHUX BaHTAXKIBOK B YKpaiHi.
BrpoBamkeHHsT TEXHOIOTIH agmonomnozo Kepysanns, Takux sk ADAS, aBTOIMJIOT TOIIO MiABHIYE O€3MeKy
Ta eEeKTUBHICTh MEpeBe3eHb, 3HIKYIOUH PU3UK MOMMUIIOK, ITOB’S3aHUX 13 JIOACHKUM (akTopoM. Po3polka
crnerianizoBaHux T3, Takux SK peQpuUKepaTopH, LMUCTECPHH, METaBaHTa)KIBKH Ta aBTOIOI3AH OCOOJIMBO
BEJIMKOI BAHTA)KHOCTI TOIIO JIa€ 3MOT'y €(DeKTUBHO MEPEBO3UTH CrelM(iuHI BaHTaXI1, 30epiraroyu iXHIO SKiCTh
1 3a0e3neuyroun Oe3nexy nepeBe3eHb. Ll iHHOBaIil pO3LIIMPIOIOTH MOKIMBOCTI aBTOTPAHCIIOPTHUX KOMIIAHIH
3aJJOBOJILHATH TIOTPEOU Pi3HUX CEKTOPIB BiJl Xap4OBOi A0 XiMIYHOI MPOMHCIIOBOCTI Ta YCHILITHO KOHKYPYBaTH
3 IHIIMMH BUJAMH TPAHCIIOPTY (HampuKia, 3aii3HndHuM) [9]. Po3po0ka Ta supobruymeo cyuachux 06ueymis,
OI0 3MEHIIYIOTh INyMOBE 3a0pyIHEHHS, 3HAYHO WiABUINYE KOM(OPT Ui SKUTETIB paioHiB, [
EKCIUTyaTYyIOThCS TaKi TPaHCHOPTHI 3aco0u. Lle cTBOproe CIpUsTIANBI yMOBH AJIs 320€3MEUSHHS SIKOCTI XKHUTTS,
3HW)KYIOUHM HETaTUBHHM BIUIMB IIyMYy Ha 3I0pOB'S Iojiei. Ocnawjents 6aHmanicieox agmomamu3o8anumu
cucmemamu KpinienHs BaHTaXy MIJIBUIIYE O€3MeKy NMepeBe3eHb, 3MEHINYE PU3HK MONTKO/PKECHHS TOBapiB 1
CKOpOYYE Yac 3aBaHTAXECHHS Ta PO3BAaHTAKEHHS, L0 TOKPAIIye SIKICTh TPAHCIIOPTHHX MOCTYT 3aBISKH
I IBUIIEHHIO €()EeKTUBHOCTI JIOTICTUYHUX OIepariid. [nnosayii y mamepianu, HAIPUKIIA], BHKOPHUCTAHHS
JIETKUX CIUIABiB, KOMITO3HTIB 1 3HOCOCTIMKHAX TIOKPUTTIB Ta iH. MPU BUPOOHUIITBI aBTOMOOLIIB, 301IBIIYIOTH
pecypc poboTH aBTOTpaHCTIOPTHUX 3aco0iB 1 3MEHIYIOTh iXHIO Bary. Lle, y CBOIO 4epry, 3HWKye BUTpaTH Ha
TO i P pyxomoro ckiafy, miIBUIIY€E HaAIHHICT MEPEBE3CHb Ta 3a0€3MeUye CKOHOMIIO MajbHOro. Takum
YUHOM 3aCTOCYBaHHS HOBITHIX TEXHOJIOTIH y BaHTKHUX aBTOTPAHCIOPTHUX 3aco0axX IMOKpaIIye SIKiCTh
MOCIYT Ta 3arajibHUN PiBeHb 0OCIYTOBYBaHHS KIIIEHTIB.

3. InnoBanii B oOcayroByBanHi kJieHTiB ATIL. Bukxopucmanna CRM-cucmem n03Boisie
ABTOTPAHCIIOPTHUM KOMIIAHISIM YTIPABIIATH B3a€EMOJIEI0 3 KIIIEHTAMH, ITiIBUITYIOYN PiBEHb 00CIYTrOBYBaHHS
gepe3 IepCoHaNT30BaHUH i IX1]], IIBUAKY OOPOOKY 3aIUTiB 1 TOYHE BiJCIIIIKOBYBAaHHS iCTOPii 3aMOBIICHb. Lle
301JIBLIYE JOSTIBHICTD KIIIE€HTIB 1 J03BOJIsIE €(DEKTUBHO pearyBaTH Ha iX MOTpeOH, a OTKe MO3UTUBHO BIUIMBAE
Ha piBeHb OOCIYTOBYBaHHS KIi€HTIB. L{ugposizayis cepgicie yepe3 BIPOBAHKEHHSI MOOITBHUX TOJATKIB A€
MOXUIMBICTh KJIIEHTAM 3PYYHO 1 OIEPATUBHO 3aMOBJISITH aBTOTPAHCIIOPTHI MOCITYTH OHJAWH 3 THYYKUMH
HaJIAIITYBaHHSAMH 1 BiTOOpa)KEHHSAM BapTOCTI, BiACTES)KEHHIM NIEPEBE3CHb y PeajJbHOMY 4Yaci (MapIIpyTH, 4ac
JOCTaBKH, MOXKJIMBI 3aTPUMKH TOIIO), a aBTOTPAHCIIOPTHIM KOMIaHii MaTH 3BOPOTHHM 3B'SI30K 3 KIIEHTaMHU.
3acTOoCyBaHHS TaKUX MPO30PHUX, NTOCTYIHUX 1 3pYIHHUX CEPBICIB 3HIKYE KITbKICTh TOMIUIOK 1 HEITOPO3YMiHb
y mpoleci 00CIyroByBaHHs, 110 O€3yMOBHO IMOKpallye piBeHb 00ciyroByBaHHs kimieHTiB ATII. 3apmsku
iMIUIEeMeHTalii cepBiCHOT Mogeni «mpancnopm sax nociayea» (TaaS) aBTOTPaHCIIOPTHI KOMIAHII MOXYTb
MIPOTIOHYBATH OIIBII MTEPCOHAJII30BaHI Ta IOCTYITHI aBTOTPAHCIIOPTHI PIIICHHS, OPIEHTYIOYNCH HA peaibHi
moTpeOn KOPHCTYyBadiB, a caMe HaJaBaTH KJIi€HTaM Aoctyn a0 T3 3a BuMmororo abo depes MiANMUCKYy Oe3
HEOOXI1THOCTI BOJIOMIIHHS BaHTQXXHUM aBToMoOLIeM. L[s HOBaIlist 103BOJIsIE THYYKO Ta IIBHJIKO PearyBaTy Ha
cneun@ivyHi 3amUTH KIE€HTIB Ta e(eKTUBHO BHKOpHcTOBYyBath 13. [lepconanizayis HapaHH
ABTOTPAHCIIOPTHHUX ITOCITYT TAaKOX MO3UTHBHO BIUIMBAE HA 3arajbHY SKICTh IOCITYT. JIJI KITI€HTIB BiAMOBIIHO
10 ix motped (Ha OCHOBI BUKOPUCTAaHHS AAaHUX IPO KIIEHTIB Ta icTopii iX 3aMOBIIEHb) pO3POOISIOTHCS
1HAMBIAyanbHi Mpono3uuii: cnennivi nepeBe3eH s, neBHUi Tul T3, mepcoHanbHi rpadiku JOCTaBKH TOLIO.
3acTocyBaHHSl mexHOI02l OnOKYeliH B ABTOTPAHCIIOPTHHX IMOCIYyrax Ja€ 3MOTY CTBOPIOBATH DPEECTP
Tpau3akiiid. lle 3abe3meuye BHCOKHMIA PiBEHb MPO30pOCTi 1 Oe3meku mpu oOpoOI MaHWX PO TEPeBI3HUN
npoliec, 3a100irae maxpancTBy, CIIPOILIYE MPOLECH PO3PAXYHKIB 1 BIACTEKEHHS BAaHTAXIB 110 BCbOMY JAHIIOTY
TTOCTavYaHHsI, 3MEHIITY€E 9ac, HEOOXIMHMHA IS TICPEBIPKH TPaH3aKIlii, 3HWKYE aaMiHICTpATUBHI BUTpATH 1
ITiIBHIITY€E TOBIPY KIIIE€HTIB, IO B KIHIIEBOMY ITIICYMKY CTIPHSE MTOKPAIICHHIO SKOCT1 TPAHCITOPTHUX TIOCTYT.

InHoBamii B oOciyroByBaHHI KIII€HTIB Bce Oinbplie i Oumblne BIPOBAIXYIOTHCS B IisUIBHICTBH
aBTOTpaHcopTHUX KommaHiil. Tak CRM-cucteMu Be BUKOPUCTOBYIOTHCS AJIsl ONITUMAJILHOTO YIIPaBIiHHS
3aMOBJICHHSIMHU TaKUMHU Jigepamu y cepi morictuku, sk DHL Ukraine, Hosa ITomira, Kuehnet+Nagel, Toro
[22;25;26]; undposizalis cepBiciB uepe3 MOOLIBHI JoAaTKu BripoBamkeHa B komnanigsx DHL Ukraine,UPS-
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VYkpaina, Meest ta inmmx [22;24;27]; Momeni «Tpancmopt sk mociryray (TaaS) - B kommanisx Hosa morra,
DB Schenker Ukraine ta in. [25;28]; XPO Logistics, Hoa [lomira Ta iH. MPONOHYIOTh MEPCOHAII30BaHI
JIOTICTUYHI pillleHHs] B 3aJEeKHOCTI Big MoTpe® 3amoBHHMKa [23;25]; TexHoiorii OJ0K4YelH B yHpaBliHHI
BaHTaxamu BukopuctoByloTb DHL Ukraine; Kuehne+Nagel, Maersk Ta iHmi TpaHcmopTHi KoMmaHii
[22;26;29], mokpantyo9n BiJICTe:KCHHS TOBapiB Ha BCIX eTaIax JIOTiICTHYHOTO JIAHIIOT A,

Omxe, iHHOBaAIii B 0OCIYroByBaHHI KJII€HTIB, BKIIOUYAIOYH IU(PPOBI3ALi0 CEPBICIB, TO3BOJISIOTH
KOMITaHisIM IIBU/IIE pearyBaTy Ha 3allUTH KII€HTIB 1 HalaBaTH OUTBII TOYHY iH(OPMALi0 B pealbHOMY Yaci.
Ile migBuIy€e piBEHL KOMYHIKAIlT Ta 3aI0BOJICHHS KJII€HTIB, 3MCHIITYIOYH KUTHKICTH TOMIJIOK 1 3aTPHMOK Y
mpoiieci o0ciayroByBaHHs. B pe3ynbTari, KII€HTH OTPHUMYIOTh OUIBII 3py4Hi, ¢PEKTHBHI Ta CBOEYACHI
aBTOTPAHCIIOPTHI MOCTYTH, IO CYTTEBO MOKPAIILY€E IXHil TOCBi] Ta 3arajbHy SKiCTh 00CIyrOBYBaHHS.

4. InnoBaunii B ynpasJiHHi TpaHcnmopTHuMH npouecamu. L{i iHHOBalii OXOIUTIOIOTH LIMPOKHI
CIIEKTP TEXHOJIOT1YHUX PIllIeHb, K1 MiABUITYIOTh €(PEKTUBHICTD 1 AKICTh ABTOTPAHCIIOPTHUX ITOCTYT.

Bnposaooicennsn inmenexkmyanvuux mparncnopmuux cucmem (ITS) Ta cuctem ynpaBiiHHS JOPOXKHIM
PYXOM BKJIIOYAIOTh KOMIUIEKC TEXHOJIOTIH A1 eeKTUBHOIO YIpaBIiHHs TPAHCIOPTHUMHU MOTOKaMH Ha BCIiX
eTarax TpaHCIIOPTHOTO Tiporecy. Lle mo3Bomsie onTrMi3yBaTH MapIIpyTH, 3HU3UTH 3aTOPH, 110, B CBOIO YEPry,
M IBUIITYE€ TOYHICTH JOCTAaBKH, 3MEHIIYE 4Yac B JOPO3i Ta BHUTPATH MAJIBHOTO. 3aBIIKH aBTOMATH3AIlil Ta
MOHITOPHHTY B PealbHOMY 4Yaci 3a0e3neuyeThes Kpaiia iHhopMOBaHICTh BOJIIB, 3aMOBHHKIB Ta MACaXHUPiB.
Onmumizayis mapupymie 3a JOIIOMOTOIO aJITOPUTMIB Ha OCHOBI ImTy4dHOTro iHTenekry, GPS-mapiramii,
TIporpam ISl YIpaBIiHHI MapIipyTamu (route optimization software) y peamsHOMY 9aci Ja€ 3MOT'y 3MEHIITUTH
Yac JOCTAaBKH 1 OmepaLiiiHi BUTpaTH, B T.4 1 ManbHOTO. B pe3ynpTari, 3MEHITYEThCS KiJbKICTh Hee()EKTUBHUX
MapuipyTiB, 3a0e3MeUye€TbCsl CBOE€YAaCHA JOCTABKAa BaHTAaXIB. [wmezpayis wimyuynozo inmenexkmy ma
MAWUHHO20 HABYAHHA 3 CYYaCHUMH TEXHOJIOTISIMH YIIPABIIIHHSA TPAHCIOPTHHMH TIPOIIECAaMHU JI03BOJISE
aBTOMATU3yBaTW PYTUHHI 3aBAAaHHS, €KOHOMHUTH Yac 1 BUTpaTH, ONTUMI3yBaTH JIOTICTHKY, mependadati
MOTEHLIHHI TPOOJIeMH 1 TOKpAIyBaTH TOYHICTh IJIAaHyBaHHS MapIIpyTiB. [HTErpamis 3 MiCbKUMU CHCTEMaMHU
JUTSI KOOPAMHAIIIT pyXy TPAHCIIOPTHHUX 3aC00iB CIIpusie €(peKTUBHOMY YIIPaBIIiHHI TPAHCTIOPTHAUMH ITOTOKAMH,
3MEHIIICHHI 3aTOpiB 1 onTuMi3altii yacy T3 y g0po3i, 3HIKESHHIO BUTPAT HA MMaJbHE Ta PIBHS CTPECY Y BOJIIiB.
Buposamxennst Big Data ma ananimuxu JO3BOJISIE 30MpaTH Ta 00POOJIATH BETUKUI 00CAT JaHUX Y peaTbHOMY
Yaci, 10 JoroMarae IporHO3yBaTH MOMKT Ha TOCIYTH, €peKTUBHO TUIAHYBATH Ta ONTUMIi3yBaTH TPaHCIOPTHI
MIPOLICCH, PO3POOJIATH CTpATerii 3aBaHTaKECHHS aBTOMAPKY JJIs 3a0e3ledeHHsT e(peKTHBHOCTI Horo po0oTH,
MPOTHO3YBaTH MaiOyTHI BUTpaTtu Tomo. KpiM TOro, Ha OCHOBI aHali3y BETHKHX AaHUX BUSBISIOTHCS
TeHJeHI1 1 MOTeHLiHHI MpobJaeMn y cucTeMax ynpasiiHHs TPaHCTIOPTOM, IO JO3BOJISIE OTIEPATHBHO BXKUBATH
3aX0JIiB JUIS MiABUINECHHS HaIIHHOCTI, Oe3MeKku Ta e)eKTUBHOCTI IIEPEBE3CHb, 3HIKYIOUH PU3KKH. [HTErpallis
Iumepnemy Peueii (IoT), mo 00’ eqHy€ AaHi, 1a€ MOXJIMBICTE 3MiHCHIOBATH O€3MIepEPBHUN MOHITOPHHT CTaHy
aBTOTPAHCIIOPTHHUX 3acO0iB 1 BaHTaXiB y peajlbHOMY 4Yaci, IO MOKpAaILly€e ONEPaTHBHICTh Ta HATIHHICTH
JIAHIIOTa MMOCTAaBOK. BUKOpUCTAHHS meremamuunux cucmem Ja€ 3MOTY TIOCTIHHO MOHITOPHUTH, 30UpaTH Ta
aHaII3yBaTH JIaHi PO aBTOTPAHCIIOPTHI 3aCO0M, BiJIC/IIIKOBYBaBaTH BUTPATH MAJIHHOTO, IIBUIKOCTI TOIIO, 1110
BHUKOPUCTOBYETHCA B YIPABIIiHHI IEPEBE3CHHAMH Ta OLIHII €EeKTUBHOCTI POOOTH BOIiB. 3aBISIKH TOYHOMY
BiJICTEXCHHIO MapUIpyTy, LIIBHIKOCTi, CTaHy TPAaHCIIOPTHOTO 3aco0y Ta iHIIHUX MMapaMeTpiB, LI CUCTEMH
CIIPUSIOTH 3HIKCHHIO PU3UKY aBapii, MOKPAIICHHIO TEPMIHIB JOCTABKY Ta 3HIKCHHIO OTICPAIliIHHIX BUTpPAT.
Iumeepayiss. Myn1emuMoOaibHUX nepesesens 3abe3nedye NPUUHATTA OUTbII THYYKHMX Ta e€(PEKTHBHUX
TPaHCHOPTHUX PIillICHb, ONTHUMI3yIOUHM Yac JOCTaBKH 1 3HIKYIOUM BUTpaTH Ha IEPEBE3CHHs 3aBISKU
MTOETHAHHIO PI3HUX BHIIB TPAHCIOPTY (aBTOMOOLIRHUH, 3ami3HMYHUN, MOpchkui Tomo) [9]. Kpim Toro,
MYJIbTUMOJIANIbHI TIEPEBE3EHHS CHPHUSAIOTh 3HIKEHHIO HEraTUBHOMY BIUIMBY pOOOTH TpaHCIOPTY Ha
HaBKOJIMILTHE CEPEIOBUILE 3aBASAKH OUThII €()EeKTUBHOMY BHUKOPHCTAHHIO PECYpPCIB i 3HW)KEHHIO BHKHIIB.
HoctymHi 1 THYYKi cuctemu mparncnopmuoi anarimuku (TMS) okpemo au sik gactuHa ITS BIpoBaKyrOTECS
JUTSL ONITUMI3AIlil TUTAaHyBaHHS, BUKOHAHHS 1 OMEPATHBHOTO YIPABIIHHS IPOIECaMU TPAHCIIOPTYBAHHS,
¢dokycanii Ha KoopaWHaUii MapHIPYTiB BaHTaKOMEPEBE3EHb, IUIAHYBAHHS BIJIBAaHTAXECHb 1 YHpaBIiHHI
BapTICTIO TEpEeBe3eHb. BIPOBAIKCHHS XMAPHUX MeXHONo2ii Iuid 30epiraHHs Ta AOCTYNy A0 AaHUX Yy
peaTpHOMY Yaci TO3BOJISIE KOMIIAHISM 3iHCHIOBATH MHUTTEBHI MOHITOPHHT Ta YIPaBIiHHSA BCiMa eTamaMu
TpaHcHopTHOro nporecy. Lle 3abe3nedye mBUAKKI 10CTYI A0 aKTyanbHOi iH(OpMaLii Mpo cTaH MepeBe3eHb
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JUISL TIJBUIICHHS TOYHOCTI NMPOTHO3YBAaHHS, 3HMKCHHS PU3UKIB Ta ONEPATHBHOTO BUPINICHHS BUSBJICHHX
mpobisieM. Bukopucranus posymuux cucmem ckiadyéanns (smart warechousing), TOOTO aBTOMaTH30BaHHX
(pobGotu3oBaHnX) cucTeM AJsi OOpoOKH i 30epiraHHs BaHTaXiB MiABUILY€E €PEeKTUBHICTD YIPaBIiHHS 3a1lacaMi
3a PaxyHOK CKOPOYEHHS 4acy OOpOOKM BaHTaXiB, 3HIKCHHS HMOBIPHOCTI TIOMHJIOK IIif] Yac 30epiraHus ta
MEPEBE3CHHS TOBAapiB, MPHUCKOPEHHS TPOIECIB 3aBaHTAXKCHHS Ta PO3BAHTAKEHHS, JOTPUMAaHHS TOYHOCTI
BiAMpaBoOK. BIIPOBaPKEHHS TaKWX CHCTEM TAKOXK IIABHUIINYE MPO30PICTh 1 KOHTPOJH 32 TOBapOoOOIrom, Imo
3a0e3redye Kpally KOMYHIKAIl0 3 KII€EHTaMU 1 3HIDKYE PU3MKH BTPAT YU MOMIKO/KEHb BaHTAXIB.
Bnpoeaooicennss pobomusosanux cucmem 01 3a6AHMAdICEHH MA PO36AHMAIICEHHS aBTOTPAHCIIOPTHUX
3ac00iB MIPUCKOPIOE IIi TIPOIECH, 3MEHIITYIOUHN Yac, HEOOX1AHMI TS MiATOTOBKY TPAHCTIOPTY J0 TIEPEBE3CHH.
Le He TUTBKHU MiJBHUILYE ONEPATHBHICTH BUKOHAHHS POOIT IO 3aBaHTaKEHHIO-PO3BAHTAKCHHIO, ajle i 3HIKYE
TPYAOBI BUTpaTH, MOKpAILIly€e TOUHICTH omepamiid i Oe3meKy, 3MEHIIye Jyac Ha oOpoOKy BaHTaXiB, PU3HK iX
TIOIIKO/DKEHHS Ta MIHIMI3Y€E JIOACHKI TIOMIUIKH. 3aIllpOBAIDKEHHS MOOeni CHIIbHO20 GUKOPUCTNAHHS
MpAHCNOPpMHUX 3acobié 3a NMPUHIMIIAMH sharing economy 3HIKY€ BUTpaTH Ha YTPUMaHHS TPaHCIIOPTY,
i ABHIIYE HOT0 3aBaHTaXEHICTh. Lle crpusie moKpamieHHIo JOCTYIHOCTI TPAHCIIOPTHUX MOCIYT ISl ITUPOKOTO
KOJIa CTIOXKUBAaYiB, 301ThIIyE €EKTUBHICTh BUKOPHUCTAHHS aBTOMApPKy. B pe3ynbrati, iHHOBaIlis 3a0e3medye
THYYKICTh, 3pYYHICTH 1 HAAIHHICTH TPAHCHOPTHUX TOCIYT. As8momamu3zosana O00CMAsKA 6aHMANCié 3a
JOTIOMOTOI0 IPOHiB 1 poOOTIB € Ha cTaAii pO3BUTKY B OaraTboX KOMIIaHisAX 0 BChOMY cBiTy. Ha choroaui BoHu
B OCHOBHOMY BHKOPHUCTOBYETHCS JIJISI JOCTABKH MAallMX MAapTid, 8 TAKOK MEJWYHHX BaHTAXKIB, MOCHIOK Y
BaKKOJIOCTYITHI palfOHM, 30KpeMa y TipChKi Ta BijyIaieHi pailoHn. BUKOpUCTaHHS iHHOBAYIIHUX NAKYBATbHUX
Mamepianie, a camMe PO3yMHOTO MaKyBaHHS Ul MOHITOPHHTY YMOB 30epiraHHsi BaHTaXiB: TeMIIeparypa,
BOJIOTICTh, yAapu ToOIIO 3abe3meuye OE3MEeKy BaHTAXIB Ta iX 3aXUCT BiJ MOMIKO/DKCHb I dac
TPAHCHOPTYBaHHS. 3aBJISIKU [[bOMY 3HIKYIOTBCSI PU3HKH, TTOB'SI3aHi 3 BTpaTaMH Y1 MOIIKO/XKCHHSIMH TOBaPIB,
MiHIMI3YIOTBCSl BUTPATH Ha KOMIIEHCamito nux BTpaT. Lli TexHomorii m03BONSAIOTH 30epiraTu BUCOKY SIKiCTh
BaHTaXIB TIiJ Yac TPaHCIIOPTYBaHH: i 3a0e3MeuyBaTH CBOE€YACHY JIOCTABKY TOBAPiB B HAJIG)KHOMY CTaHi.

[HHOBAINT B yIpaBIMiHHSI TPAHCIIOPTHUMH IPOIECAMH € HAWOUTBII IMHUPOKO BUKOPHUCTOBYBAHWMH B
TIPaKTHIN K 3apyODKHUX, TaK 1 BITYM3HIHUX KOMITAHIN, aJ’Ke€ BOHU CYTTEBO MOKPAIIYIOTh K €(hEeKTUBHICTh
OTepaliiHol MisUTBHOCTI, TAK 1 SIKICTh aBTOTPAHCIIOPTHHUX MOCYT. Tak iHTeIeKTyanbHi TPAaHCTIOPTHI CUCTEMHU
(ITS) edexruBHO BrpoBamkeHi Takumu kKommaHisiMu sik DHL Ukraine; Maersk Ta in. [22;29]. GPS-nHaBiramiro
aKTHBHO BUKOPHCTOBYIOTH HoBa Ilomta, Meest, Business Group Logistics, Zammler [25;27;30;31] Ta i1, a
TexHonorii mryyHoro intenekty — DHL Ukraine, XPO Logistics, Tpanclpyn-1 [22;23;32] Tomo. ¥YcninHo
BIIPOBAAWIIM B ONEpaliifHy NisIbHICTh cUcTeMH mparcnopmuoi ananimuxku (TMS) - Zammler, KOPCA
(Pakline Logistics) Ta inmii [31;33]; Big Data ta anamituky Baano 3actocoByiots Hosa [lomira, Kuehne +
Nagel, Ekol Logistics, FedEx Toro [25;26;34]. Ebexrusno Bupoaauwiu loT, Tenematuuni cuctemu Hoea
[Tomra, Kuehne + Nagel, Business Group Logistics, DHL Ukraine, KOPCA (Pakline Logistics) Ta iHmi
[22;25;26;30;33]. Hopa Ilormmra ycmimHo BUKOPUCTOBYE XxMapHi TexHosjorii [25]. FM Logistic, DB Schenker
Ukraine, Hosa morra, Ekol Logistics, DSV, XPO Logistics, Kuehne + Nagel, KOPCA (Pakline Logistics) Ta
1HIII TPaHCHOPTHO-JIOTICTUYHI KOMIIaHii TOTY)KHO BHKOPHCTOBYIOTb POOOTH30BaHi TEXHOJOIi s
palioHaIbHOTO YIPaBIiHHA CKIAaIChKUMH omnepauiaMu [23;25;26;28;33-36]. Hosa momTa, Sk Bigomo, Bke
TecTyBaja IOCTaBKY IPOHAMHM JO BIMHHM. 3apa3 BiINpaIlbOBY€E TEXHOJOTIIO iX 3acTocyBaHHs [25]. Kommanis
Ekol Logistics y BHYyTpiIIHbOYKpalHChKil JOCTaBIIi JOCTABIISiE BAHTAXKI JICIIEBIIE 32 paXyHOK 3aCTOCYBaHHS
iHHOBAIfHOT OpraHi3auiiHoOi MO/ 3a MPUHIMIIAMH sharing economy, TOOTO BUKOPUCTAaHHsI HAPTHEPCHKOTO
Tpa"copt: 94% mnepeBe3eHh BUKOHYETHCS TPAHCIIOPTOM MapTHEpiB. BuUKopucTaHHA Takoi opraHizamiiHOI
MOJIEJi T03BOJIsI€ e(heKTUBHO IPUMMATH PIMIIEHHS K KJII€HTaM, TaK 1 i KojeraM 3 puHKY, B3aEMOIII0YH 13 HUMHU
SIK 13 KiTieHTamu [34]

5. InHoBanii B 3a0e3medeHHi Oe3mekn Ta 3axucty. OOJagHAHHSA AGMOMPAHCHOPMHUX 3ACO0I8
cucmemamu  OONOMO2U  BOOI€BI, cucmemMamu HNONepPeodceHts aeapii: aNaNTUBHUNA KpPyi3-KOHTPOII,
aBTOMAaTHYHE EKCTPEHE TrallbMyBaHHS, CHCTEMa KOHTPOJIO 32 CMYIOI0 PyXy TOLIO MiJBHILYy€ Oe3MeKy i
TOYHICTh KepyBaHHS T3 miJ 4ac BHKOHAaHHS IE€peBE3eHb, 3MEHIIYE HMOBIPHICTh 3ITKHEHb Ta aBapii,
3abe3medyroun Oe3NeKy BaHTaKy Ta BOIIA Ha Hopo3i. Cucmemu 8i0eocnocmepedcents ma CueHaiizayii:
MOHITOPH, KaMEpH, BiJICOPEECTPATOPH, NATYMKH CIINHUX 30H TOINO HEOOXiaHi Jyuis Oe3neku T3 Ta BaHTaxy,
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3MEHIIICHHS] TMOBIPHOCTI KpPaJIi»OK 1 IMOIMIKOKEHb. 1le MiHIMI3ye BUTpaTH Ha BiOIIKOJAYBaHHS HMOBIPHHX
30MTKIB, IiJBHIIY€E JOBIPY KITIEHTIB, 1 BIAMOBIIHO, IOKpAIIy€e PEIyTallif0 KOMIaHii. biomempuuni cucmemu
o0ns docmyny 10 aBTOTPAHCIOPTHUX 3ac00iB NAlOTh 3MOTY BECTH KOHTPOJIb 32 TPAHCIOPTOM, 3HIDKYIOUU
PU3MKH HECAaHKI[IOHOBAHOTO BHKOPHCTAHHS, 3JIOBXKMBaHb Ta MiABUILYIOYH HOTO 3axXucT. IexHonozii
MOHIMoOpuH2y cmauy 600iig depe3 CIIemiallbHI TPHUCTPOi: CHUCTEMU KOHTPOJIIO BTOMH, pPO3Mi3HABaHHSI
PU3HKOBAHOI ITOBEIIHKH BOJIIB Ta ii aHATi3y, KOHTPOJIO MBHIKOCTI TOIIO JO3BOJIIOTH ONIEPATHBHO BUSBIIATH
mpo0JieMu, 3amo0irati HeOE3MEeUYHUM CHTYaIlisiM Ha Jopo3i. Pearizanis cydacHUX Kibepbesnekosux piuieHs
onst 3axucmy iHbopMaIli KIIEHTIB 1 MAMPUEMCTBA BijJ Kideparak 3a0e3neuye KOHGIACHIIHHICTD 1 MITICHICTD
JAHUX 1 TPAH3AKIIIH, 0 € BAKJIUBUMU JUTSI TOBIpH KITIE€HTIB 1 Oe3nepebiiinoi podotn 0i3Hecy. BecraHoBIEHHS
CeHCOopIB 015 GIOCENCEHHSI YMO8 Nepese3ents: TeMIIepaTypH, yIapiB, BOJIOTOCTI Ta iH. 03BOJISIE MOHITOPUTH
CTaH BaHT&XIiB B pealbHOMY Yaci 3 METOI0 KOHTPOJIO 3a HOro 30epeeHHSAM 1 BiANOBIOHICTIO yMOBaM
TpaHCTIOPTYyBaHHA. [HHOBaIi B Oe3meri Ta 3aXHCTi aKTHBHO BIIPOBADKYIOTHCH K y 3apyODKHHX, Tak 1 B
YKpaiHCBKUX TPaHCHOPTHUX KommaHisix. [lepepaxoBani iHHOBaMLii HE TIIBKY MOKPAILYIOTh O€3MEKOBI ACHIEKTH,
aje W TO3WTUBHO BIUIMBAIOTh Ha Oe3rmepeOidHICTh 1 HAMIHHICT, BUKOHAHHS AaBTOIEPEBE3CHB, IO
0e3ImocepeTHRO TOKPAITy€E 3arajJbHUN PiIBEHDb IXHBOI SKOCTI.

InHoBamii B Oe3melll Ta 3aXWMCTI YCHIIIHO BIPOBAKYIOTHCS ABTOTPAHCIIOPTHUMH KOMITaHISIMU.
Hanpuxmnazn, 6ioMeTpuyHi CHCTEMH AJ1sl AOCTYILY JO TPAHCIIOPTHUX 3ac00iB, BiI€OCTIOCTEPEKEHHS Ta CEHCOPH
1Tt MOHITOpUHTY 3actocoByroTh DHL Ukraine, Tpanc-Cepgic-1, Hoea [Tomta, DB Schenker Ukraine ta ixmi
[22;25;28;32]; cucteMu MOHITOpUHTY BaHTaxy - Maersk, Business Group Logistics Toro [29;30].

6. InHoBamii B ympamjiHHi mepconasom. Peamizaniss niamgopm 012 naguanus ma mMpeHiHey
nepcoHany 13 3aCTOCYBaHHSAM BipTyalbHOI Ta J0OMOBHEHOI peanbHOCTI (VR/AR) no3Bonsie mokpamutu
npodeciiiHy miAroTOBKY MpalliBHUKIB, 0COOJUBO BOMIIB ISl pOOOTH B CKIIaIHUX 1 EKCTPEMAIbHUX YMOBAaX Ha
JOporax Ha OCHOBI MOJICJIIOBaHHsI pealiCTUUHHUX CLEHApiiB. 3aBASKH [IbOMY MOYKHA i ITOTYBAaTH MIEPCOHAT 10
poOOTH B pI3HOMAHITHUX CHUTyallil, y T.4. ¥ eKkcTpeMaibHUX. [IpOBemeHHS pezyasapHux mpeninzie 3
BUKOPHUCTAHHSAM CYYaCHUX TEOPIM 1 NMPaKTHK MEHEKMEHTY SKOCTI Ta IHHOBAIlii Ha aBTOMOOITLHOMY
TPAHCIIOPTI CHPHUSAE IOCTIHHOMY BJIOCKOHAJCHHIO HAaBHYOK OIIEPAIlifHOTO IEPCOHATY, BIPOBAKCHHIO
HallKpalMx Taly3eBHX CTaHAApTIB 1 MEpeJoBOr0 JOCBiAy IIOAO 3a0e3ledeHHsl SIKOCTI TOCIYT.
3anpoBaKeHHS YuUDposux iHcmpymermis 1Jis MOHITOPUHTY Ta OLIHKH €()eKTUBHOCTI pOOOTH BOAIIB, IHIIIOTO
OTIEpaIlifHOTO TIepCOHANy JO3BOJIIE MEHEKepaM OICPAaTHBHO BHSBISATH NPOOJIEMH, BiJICTEKYBATH
MPOAYKTHBHICTh Ta €(EKTHBHICTh Mpalli CIiBPOOITHUKIB Ta ONTUMI3yBaTH omnepauiini npouecu. Cucmemu
0J151 ABMOMAMU308AH020 NJAHYE8aHHs: poOoUnX TpadiKiB Ta 3aBAaHb 3a0€3MCUYIOTh PAIliOHATEHUN PO3MOIiT
pecypciB, MIHIMI3YIOTh PH3HUK IIEPEBAHTAXCHHS IIEPCOHANY, IOKPAIIyIOTh KOOPAWHAINI poOOTH Ta
ONTUMI3YIOTh POOOYHI Yacy mepcoHaly. BrpoBaipkeHHS B MPaKTUKY IHCmpyMeHmis ceumigixayii ma
CYUACHUX MOMUBAYIUHUX NPOSPAM, TAKHX SIK CHCTEMHU OOHYCIB 3a SIKICHY pOOOTY Ta e()eKTHBHE BUKOPUCTAHHS
IHHOBAIIIH, (opMye cepea CHIBPOOITHHUKIB 370POBY KOHKYPEHIIIIO, BiANOBINAJIbHICT Ta 3alliKaBJICHICTh Y
3a0e3neYeHHI HEOOX1THOT SKOCTI CEPBICHUX MPOAYKTIB, CTUMYJIIOE 1X JI0 JOCATHEHHS BUCOKUX PE3yJbTaTiB Y
i ABUILICHHS MPOAYKTUBHOCTI Hpalli. BUKOpUCTaHHS Cy4acHUX MpOorpaM KOHTPOMIO (i3WYHOTO 370pOB’s Ta
TICUXOJIOTIYHOTO CTaHy BOJIIB CHpHsE 3HIKEHHI PiBHS BTOMH, CTPECy Ta PU3HKIB, OB’ SI3aHUX 13 JTIOACEKUM
(hakTOopoM. BHUSBIICHHS BTOMH Yepe3 MOHITOPUHT (PI3UIHOTO 3I0POB’S Ta TICUXOJIOTIYHOTO CTaHy BOJIIB J1a€
3MOTy BYAaCHO BXKUTH 3aXOJIiB, TAKUX SIK HAJaHHS BiAMOYMHKY ab0 mepeHanpaBieHHs BOAIS Ha iHIIY 3MiHY.
[HHOBaWIi B yIIpaBiIiHHI IEPCOHANIOM BHOCSTH 3HAYHUHN BKJIa]l y MiABUILEHHS €()EeKTUBHOCTI, OE3MEKH Ta SIKOCTI
TPAHCHOPTHUX TMOCIHYr 1 AKTHBHO 3aCTOCOBYIOTHCS aBTOTPAHCIOPTHUMH KOMMaHisMu. Hampuknan,
wiatdopMu ISl HABYAHHS TIEPCOHATY 3 BUKopucTaHHIM VR/AR BnpoBamkeHi y Takux koMmanisax sk: DHL
Ukraine, Raben Ukraine, Hosa I[Tomra, Zammler Ta inmmx [22;25;31;37]; nporpamMmu KOHTPOIO (i3UIHOTO
3I0POB’S Ta MCUXOJIOTIYHOIO CTaHy BUKOpHUCTOBYIOTH Maersk, Hosa Ilomira, Zammler ta ixmi [25;29;31];
CHUCTEMH JJII aBTOMaTHU30BaHOTO TutanyBaHHs Tpanc-Cepgic-1 Tomo [32].

7. Exonoriuni innoBauii. Po3BUTOK exonociunux (eNeKTpUYHHX 1 TiOpHIHNUX) TPAaHCIIOPTHUX 3aC00iB,
IO BiAMOBiNAIOTH cTaHmapTam €Bpo-6 i BUILE, a TaKOXK ONTHMi3alis poOOTHU ABHUTYHIB AJsl 3MEHIICHHS
BUKHUAIB CO:2, BIPOBAPKCHHS ABUTYHIB 3 HU3HKUM PiBHEM BHUKHUJIIB 1 BUKOPUCTAHHS aJIbTCPHATUBHUX BHUIIB
MaJuBa, TakKuX SK OloeTaHon abo BOJAEHb NO3BOJISIE 3HAYHO 3HU3UTH LIKIAJUBHN BIUIMB TPAHCIOPTY Ha
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TOBKULIA. PeryisipHe onoeenns asmonapky 3a paxXyHOK HOBHX, OUTBIIT €KOHOMIYHUX 1 €KOJIOTIIHIX MOJEIeH
CYTTEBO 3HIKYE BHKHIHU 3a0pYAHIOIOUHX PEYOBHH, MIJBUIIYE €HEProe(eKTUBHICTh, 3HIKYE HETaTHBHUM
BIUTUB Ha JOBKULIA. [lepexin Ha allbTepHATUBHI BHUIIU TajMBa Ta 3HIKEHHS CIIOKUBAHHS TMaJMBa CIPUSIOTH
3MCHIICHHIO CKCIUTyaTallifHUX BHUTpAT 1 IiJBHUIICHHIO EKOJIOTIYHOCTI Ta CKOHOMIYHOCTI IIEPEBE3CHb.
3anpoBaKEHHST TEXHOJIOTI1 peyuxiiney, TOOTO BUKOPHCTAHHS ITOBTOPHO MEPepOOJCHUX MaTepiamiB s
PEMOHTY TEXHIKH, PO3poOKa MporpaM YTHIi3amii CTapux IIMHH, aKyMyJSTOpIB Ta IHIIUX KOMIIOHEHTIB
JOTIOMara€e 3HW)KyBaTh oOcCsArW BimxomiB i1 30epiraTd NPUPOAHI pecypcH, IO TMiABUIIYE EKOJIOTIYHY
BIIMTOBIIATBHICTE KOMIIAHII. AKTHBHA nOnyisapu3ayiss CydaCHUX EKOJIOTIYHUX TpOoTpaM cepell KIIIEHTIB Ta
iHhpOpMyBaHHS X PO MepeBard BUKOPHCTAHHS C€KOJOTIYHO YHCTHUX TPAHCIOPTHHX 3acO0iB IMiABHUINYIOTH
00i3HaHICTh CHOXKMBAYiB 1 CIIPUAIOTH BUOOPY HMMH EKOJIOT1YHO YHCTHX BapiaHTIB MepeBe3eHb. Peamizaris
€KOJIOTIYHUX IHII[IaTHB JONOMara€ aBTOTPAHCIIOPTHUM KOMIIAHISAM 3allydyaTH €KOOPIEHTOBAHUX KITIE€HTIB.
3acTOCYBaHHS cucmem eKo-opauginzy, SKI HaBYAIOTh BOMIiB €()EKTHBHHUM METOJIaM BOJIHHS, TaKUM SK
3HIDKEHHSI IIIBUJIKOCTI, YHUKAHHS Pi3KMX MaHEBPIB i MPUCKOPEHB TOIIO JOMOMArarTh BOJISIM MaKCHMAaIbHO
€KOHOMHO BUKOPHUCTOBYBaTH NaNWBO, 3HWXKyBath Bukuad CO2, 3MEHIIyBaTH 3HOC TPAHCIOPTY.
Buxopucranus cucmem pexynepayii enepeii, HapUKIad, I BIAHOBIICHHS CHEPrii IMia Yac TaJbMyBaHHS,
3MEHIITY€E 3aJICKHICTh BiJl TPAAWIIIHHIX BUIIB MaJIMBa, MiABUIIYE €HEProeEeKTUBHICTD TPAHCIIOPTY, 3HIKYE
BUTPAaTH Ha MalbHE, 3MEHINY€E OIEpaliiiHi BUTpaTH Ta EKOJOTIUHWHA cuif. Onmumizayis aepoouHamixu
BAaHTAKHUX aBTOMOOLTIB 3MEHINYE OIip MOBITPA. 3a PaxyHOK IBOTO 3HIDKYIOTHCS OOCSTH CIIOKHUBAHHS
MaJbHOI'0, a BiMOBIIHO 1 IIKIJIMBI BUKMIU Bia exciuiyatarii T3. Po3BUTOK iHGPaCTPyKTypH IJIs 3apsoKu
eleKmpuYHUX TPAHCTIOPTHHUX 3aC001B CIpHsiE€ OUIBII IMMPOKOMY BIIPOBAIKEHHIO €IEKTPHYHOTO TPAHCIIOPTY,
110 3HIKY€E BUKHJIU 3a0pyIHIOIOUNX PEYOBUH BijJl BAKOPUCTAHHS TPATUIIIMHUX BUIIB MATBLHOTO 1 3aJIE)KHICTh
BiJI BUKOITHUX BH/IIB ITAJINBA.

Exonoriuni iHHOBawii BOpOBaKYIOTh Maike yCi MPOBiJHI aBTOTPAHCIIOPTHI KOMIMaHii, aJike TaKHUM
YUHOM BOHHM TIOKa3yIOTh CBOIO BiJMOBIAANBHICTH TEpEJ CYCIUIBCTBOM IIOAO 33aXUCTy HABKOJMITHHOTO
CEpeIOBHIIA.

Hampukiazn, y 2024 poui komnanis Raben 3ocepenunacs Ha BOPOBAIKCHHI YHCACHHHUX 1HHOBAIIIM,
3HaYHOI MIpOK0 CIPSIMOBAaHWUX HA CKOpPOYEHHS BHUKHAIB. OKpiM 3aImycKy CKIaJiB, SKi € 3HAYHO MEHII
BYTJICLIEBOEMHHUMH, BEJHMKY POJIb BiJirpaid iHHJIOBaMii 31 CKOPOUEHHS BUKHIIB HA TPAHCHOPTi. Y KOMIIaHil
Raben aysxe amOiTHI miaHu B Iif cdepi: BoHA Mae HaMip 301UIBIIMTA YaCTKy TPAHCIIOPTHUX 3acO0IB Ha
aIbTepPHATUBHOMY MaJKBi y cBOeMY aBTOnapky a0 10% y 2025 poui i 1o 75% y HacTymHi 1'sITh pOKiB. 3 OrysiLy
Ha 11e, 3 moToro 2024 poky BoHa TecTye 0i0NnalliBO, BATOTOBJICHE 3 BiTHOBIIIOBAHOI CHPOBHHU 3 YK€ BUCOKUM
noTeHiiaigoM ckopodeHHs BUKuAIB CO,. Hapasi Hum 3anpasmnseTsest 6mu3bko 5% BracHoro aBronapky PadeH.
Kommanis mpencraBuia MepIivil eNTeKTpUIHNN pedprkepaToOpHUA HAITIBIPUYINT Y CBOEMY aBTOIAPKY 3
CHCTEMOIO peKyIepauii eHeprii Ha A0po3i, IO O3Hadae, IO MPHUCTPIH 3apsmaKaeThCs MiJ 4Yac pyxy Ta
ranpbMyBaHHs [37].

TakuM YMHOM EKOJIOTIYHI 1HHOBAIll IMIBHINYIOTH SKICTh TPAHCIOPTHUX ITOCIYT Yepe3 3HIKCHHS
BUTpAT Ha MajibHE, 3MEHIICHHS IIKIJJIMBUX BUKWAIB, BUTpAT Ha YTHJi3alilo 1 3a0pyAHEHHS IOBKIJLISA,
ITi IBUIIICHHS €KOJIOTIYHOTO IMIDKY KOMITaHI1 Ta CPUSIOTH CTAIOMY PO3BUTKY TaTy3i.

8. IunHoBamii B cepBicHOMY 00CJyroByBaHHi TPaHCHOPTHUX 3ac00iB. BrpoBamkeHHS
iHmeneKmyanvHux cucmem Oucmauyiino2o oiacnocmysanns 13, mo iaTerpytots loT 1 matumku ans
MOHITOPHHTY TEXHIYHOTO CTaHy ¥ MPOTHO3YBaHHS MOTPEOH B CBOEYaCHOMY OOCITYrOBYBaHHI Ta PEMOHTI e
JI0 IXHHOTO BUHUKHECHHS (BIICTEKEHHS 3HOCY JCTallel, CIIOKUBAHHS IMATLHOTO TOIIO) JO3BOJISIE 3a3/1aJIeTiIb
BHSIBJISITH Ta YCYBaTH HECIPABHOCTI, €(peKTUBHO MporHo3yBatu rnmotpedu B TO i P, 3HMKYBaTH HMOBIPHICTH
HECIPAaBHOCTEMH, MOJIOMOK, aBapiii i 3001B y poOoTi TpaHcnopty. L{ugposi nramgpopmu 061Ky mexHiunoeo
obcyeosysanns ma pemonmy Ta iX IHTETparis I aHaji3y PecypciB TPAHCHIOPTHHUX 3acO0iB AlOTh 3MOTY
TOYHO BIACIIIKOBYBATH ICTOPit0 0OOCIYroByBaHHS Ta BHSBIATH IOTEHIMHI MPOOIEMH OO0 TEXHIYHOTO
crany T3 Ha paHHIX eTamax, aBTOMAaTH3yBaTH YWCIICHHI OIEpalliifHi Mmporecu. BUKOpUCTaHHS wmyuHo20
iHmenexmy ISl IPOTHO3YBAaHHS MOXKITUBUX MTOJIOMOK PYXOMOTO CKJIaJly Ha OCHOBI aHaITi3y JaHUX PO poOoTy
TPAHCIIOPTHUX 3acO0IB JTO3BOJISIE TOYHO BHW3HAYATH ONTHMAJbHI TEPMIHH IS MPOBEACHHS TEXHITHOTO
00CITyroByBaHHSI Ta PEMOHTY, CKOPOUYY€E Yac Ha 0OCIYrOBYBaHHS Ta PEMOHTH. SIK pe3ysbTaT BOPOBAKESHHS
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IHHOBAIII B CEPBICHOMY OOCIyTrOBYBaHHI aBTOTPAHCIOPTHHUX 3aco0iB 3a0e3medye cBO€YacHE MPOBEACHHS
npodigakTuky 1 peMoHTy T3, 3HMKYE MMOBIPHICTh Hemepea0adyBaHUX Ta 3arajibHy KUIbKICTH ITOJIOMOK,
aBapii, 3MeHIIye MpocToi T3 B peMOHTI, ONTHMI3y€ BUTPATH Ha NAJbHE, TEXHIYHE 00CIyrOBYBaHHS T PEMOHT.

e nanexo He Bech Mepeiik iHHOBALiM Ta MPHUKJIAIB X BIPOBAKEHHA B ONEpaLlidHy IiSUIBHICTD
ABTOTPAHCIIOPTHHUX MiANPUEMCTB. TPaHCIIOPTHI KOMIAHIl Y BCbOMY CBITI aKTUBHO 1HBECTYIOTh B iHHOBAIII,
0COOJIMBO B yHPAaBIiHHS TPAHCIIOPTHUMH TPOIIECAMH, aJKE BBAXKAIOTh IO 32 HUMH MarOyTHe. Kpim Toro
BOHH BU3HAIOTH, 110 iHHOBAIIMHICTH € OAHIEIO 13 MIHHOCTEH B OpraHi3aliiHiil KylIbTypi.

Jlinepamu 100 BIIPOBAKEHHS iHHOBAIA B YKpaiHW Ha CHOTONHI € TaKi MPOBiIHI TPaHCIOPTHI
komnanii: Hoea Ilomra, FM Logistic, Kuehnet+Nagel, Ekol Logistics, Raben Ukraine, Business Group
Logistics, KOPCA (Pakline Logistics), DSV, Zammler, DHL Ukraine, DB Schenker Ukraine, XPO Logistics,
UPS-VYkpaina Tta ixmi. Came 3aBASKU BIPOB3PKECHHIO I1HHOBAIlid BOHM 3MOTJIM IJBUIIUTU SKiCTh
TPAHCIIOPTHUX TOCIYT 1 3a0€3MMeYNTH JIiISPCHKI MO3UITIT HA PHHKY aBTOIICPEBE3CHb.

TakyuM YHMHOM, aBTOTPAHCHOPTHI MiANPUEMCTBA MOXYTh OTPUMATH TaKi KIIOYOBI BHTOIOH Bif
BIIPOBAJ[)KCHHS B OTICPAIiifHY JisUTbHICTh aBTOTPAHCIIOPTHUX ITiIIIPUEMCTB IHHOBAIIIH JIJISI TTiIBUIIICHHSI TKOCTI
MOCIYT:

-- 3a0e3MCUCHHsT BYACHOTO BHKOHAHHS 3aMOBJICHb, 3MCHIICHHS 3aTPUMOK 1 TIOMWIOK MpH
MEPEBE3EHHSX, 3MIHCHEHHsS OMEPAaTUBHOTO KOHTPOJIO IMEPEBI3HOTO IMpOIeCy y peajbHOMY Yaci 3aBISKH
BrpoBapkeHH0 GPS-mapiramii, aBTomMaTtH3ariii ImiaHyBaHHS MapmipyTiB, iHTepHET peueit (IoT) Ta iHmmX
IHHOBAIIIl;

-- 3pOCTaHHS PiBHS 3aI0BOJICHOCTI KJIEHTIB, TOKpALICHHS KOMYHiKalii, mpo30opocTi y poOoTi i3
3aMOBHUKaMH, OIEpaTHBHE iHPOPMYBaHHS iX NPO XiA HAJZaHHS aBTOTPAHCIOPTHUX IOCIYr Ha OCHOBI
BukopuctanHsa CRM-cucreM 1 MOOITBHUX IOJATKIB Ta 1H.;

-- ONITUMI3allisl omepamiiHUX TpoLeciB, e(EeKTUBHE YNPaBIiHHS BaHTAXKaMH 1 PO3MOIIIOM
OlEpalliiHUX pPECypCiB 3a PaxyHOK BIIPOBA/KCHHS 1HTEJNEKTyaldbHUX TpaHcmopTHUX cuctemu (ITS),
AHATITUYHAX 1HCTPYMEHTIB TOIIIO;

— HaJaHHS TapaHTid 3aMOBHHMKAM MO0 30€PEeKEHHS SKOCTI MEPEBE3CHHS BaHTaXKIB, OCOOJIMBO
YyTJIIMBUX J0 YMOB 30epiraHHsl Ha OCHOBIi 3acTocyBaHHsS [0T-maT4nKiB AJ11 MOHITOPIHTY CTaHy BaHTaXiB y
peanbpHOMY 4Yaci: TeMIepaTypH, BOJIOTOCTi, yAapiB TOLIO;

-- TIOKpAIIIEHHST HATIMHOCTI Ta CTAa0UTPHOCTI BUKOHAHHS OTeEpalii depe3 3HIKCHHS BIUIUBY
JIOACHKOTO (PakTOpy Ha OCHOBI aBTOMAaTH3aLlil pyTUHHUX MIPOLIECIB;

-- MiABHIICHHS pemyTalii KOMIMaHil K CydacHOI Ta eKOJOTiYHO BiJOBiZaJbHOI Ha OCHOBI
BUKOPHCTAHHIO IHHOBALIHHUX TPAHCIIOPTHHUX 3aC00IB: €JIEKTPOMOO1IIB, IOPHIHUX TOIIO;

-- MABUIICHHS KOHKYPEHTOCTIPOMOXKHOCTI aBTOTPAHCIIOPTHOTO MIAIPUEMCTBA, 3allyYCHHS HOBHUX 1
30epeKeHHs] TMOCTIMHUX KIIE€HTIB 3a PaxyHOK BIOPOBAKEHHS YHIKANIbHUX IHHOBALIHUX IPOMO3HIIIN:
TIePCOHAITI30BaHI TIOCIYTH IS KIII€HTIB, IHTETpallis MyJIbTUMOJAIBHIX TIEPEBE3CHB TOIIIO,

-- MIBUINEHHA O€3MeKH TPAaHCIIOPTHUX TMPOIECIB, a caMe 30CepeKEHHS JKHUTTSA OIepaIliiHoro
MEPCOHANY, TaCAKUPIB 1 BAHTaXKiB, a TAKOK 3MEHIICHHS BUTPAT Ha CTPaxyBaHHS MPH 3aCTOCYBaHHI CHCTEM
MOHITOPHHTY CTaHy TPaHCIIOPTHHX 3ac00iB Ta moBeAiHKM BoiiB (ADAS, Tenemartuka);

- TIBUIICHHS MPUOYTKOBOCTI Ta €(EKTHBHOCTI HAJ[AHHS aBTOTPAHCIIOPTHUX ITOCIYT 33 PaxyHOK
imenTHdikamii By3pKHUX MiCLb B OT€paiiHUX Mpolecax, CKOpOUCHHS OTepauiiHIX BUTPAT, B T.4. ONITUMI3aLlis
BUTpAT Ha MajbHe, TEXHIYHE 0OCTYrOBYBaHHS i PEMOHT, BUBUILHEHHS ONIEpaLliiHUX PEeCypCiB Ha iHIII MOTpeOn
3a JIOTIOMOTOI0 aHAJITHIHUX CUCTEM;

-- TIIBUIIEHHS IMIJKY aBTOTPAHCIIOPTHOI KOMITaHIi SIK CYy9acHOTO ITiAMPHEMCTBA, OPIEHTOBAHOTO Ha
BIIPOBA/IXKCHHS iHHOBaMii 1 3a0e3neueHHs BUCOKOT SKOCTi HaIaHHSI ABTOTPAHCIIOPTHUX MTOCIYT;

-- MIOJICTIICHHS  CIIBIpalli 3 MapTHEpaMH, IMOCTAa4YalbHUKAMH Ta KII€HTaMH, Y3TOJKCHHS
KOMYHIKAI[ITHUX MPOLIECiB MK HUMHU Yepe3 BUKOPUCTAHHS XMApHUX IIaT(GOPM 1 CUCTEM 1HTerpaiii ToILo.

BucHoBku. [HHOBaLii MarOTh BEMMKHUN MOTEHLIAN AJIS TOKPALICHHS SKOCTI TPAHCIIOPTHUX MOCHYT,
3a0e3MeyyloUul He JHIIe eKOHOMIIO KOIITIB 1 pecypciB, ajie i KOHKYpEeHTOCTIPOMOXKHICTh aBTOTPAHCIIOPTHHX
mignpueMcTB. Ha cborozni mudporizaliis 3aBK /11 B OCHOBI TapHOT'0 cepBicy. IHHOBALIIT HiABUIIYIOT 3arajbHy
SAKICTb OOCITyTOBYBaHHS, piBEHb 3aJOBOJICHOCTI KIIIEHTIB 1 AOBipYy JO MOCIIYT Ta KOMIIaHii 4epe3 HaAilHICTh i
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C€KOHOMIYHICTh TpaHCHOPTYyBaHHS. IHHOBAIlT (GOPMYIOTH KOHKYPEHTHI MepeBaru TPaAHCIOPTHUX KOMIIaHIiM,
JTO3BOJISIIOYH 1M IMPOTIOHYBATH YHIKAJIBHI TPOIO3UINT IS CITOKMBAYIB Ta BiAMOBINATH OYIKYBaHHIM PUHKY.
[HHOBaWiKHI MiAX0IHM B yIpaBliHHI ONEPaLiiiHOIO AISUTBHICTIO € PyHIaMEHTOM MiABHUIICHHS SKOCTi CEPBICHUX
MPOAYKTIB 1 CTAJIOTO PO3BUTKY AK TPAHCIOPTHOI Tajy3i, TaK 1 KOXKHOTO BITYM3HSHOI'O aBTOTPAHCIIOPTHOTO
T ITPUEMCTRBA.
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Summary.The article explores the impact of innovations in the operational management of Ukrainian
road transport enterprises on improving the quality of service products under modern conditions.

The study focuses on the process of innovative management aimed at enhancing the quality of service
products in road transport enterprises.

The article examines key innovations that redefine traditional approaches to organizing freight
transportation, particularly in aspects such as transport process management and customer interaction.
Implementing effective and appropriate innovations is a crucial tool for ensuring quality management, which
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is vital for the survival and sustainable development of road transport enterprises in today's challenging
environment.

The study develops a classification of innovations for road transport enterprises based on the primary
areas of operational management. This classification relies on a comprehensive analysis of industry operational
activities and trends in the development of freight transportation. Key areas of innovation highlighted for
improving the quality of transport services from a manufacturer’s perspective include: innovations in vehicles,
customer service, transport process management, ensuring safety and security, personnel management,
maintenance and repair of vehicles, environmental innovations.

Additionally, modern significant components of quality management theory and practice are
identified, which can be beneficial for enterprises in the industry.

The evaluation of the research findings indicates that innovative approaches significantly enhance the
competitiveness of motor transport companies, improve the overall level of service in the market, and act as
tools for adapting and maintaining the transport system in the face of challenges and threats. These approaches
ensure stability and efficiency even under extremely difficult conditions.

The results of the study can be applied in future efforts to manage the quality of transport services,
contributing to increased economic efficiency and competitiveness.

Keywords: motor transport enterprise, innovations, service product, operations management, quality
management, quality of transport services, quality improvement.
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