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BIUIMBY aBTOTPAHCIIOPTHOTO HaBaHTaKE€HHS Ha ypboekocucTeMmy Micta TepHOMib 3 ypaxyBaHHSIM €KOJIOTiYHOTO,
COLiaJILHOTO Ta EKOHOMIYHOTO KOHTEKCTY. BCTaHOBJIEHO, 1I0 BUKUIU BiJl IEPECYBHUX IpKEPEJ CTAHOBIIATD 10 72%
yCix BUKUZIB y MICTi, 1110 TOTpedye BIPOBAI)KEHHS HOBUX METOVK OLiHIOBaHHSI Ta YIIPaBJliHHS TPAHCIIOPTHOIO
crucremolo. [IpoaHanizoBaHO HayKOBi IpKepesia, HOpMaTUBHO-TIPABOBY 0a3y, MO0 BUKUIB Bif aBTOTPAHCIIOPTY B
YkpaiHi Ta cratucTuyny iHdopMallilo, 3i6paHy mif, yac ZOCTiIKeHb. 30iliICHEeHO KOMIIJIEKCHUI aHali3 eKoMepesKi
Tepnomnoss. [IpoBeneHo aHai3 CTPYKTYPHUX i QYHKIIOHAIBHUX 3MiH, BU3HAYEHO TeHJIEeHIi 111010 30a/1aHCOBaHOCTI
MiCBKOTO HOBKijLIA. [IpoaHani3oBaHO EKOHOMIYHY, COLia/IbHY Ta €KOJIOTTYHY CKJIaZOBY PO3BUTKY MiCTa. 3Ai1ICHEHO
IeTaJIbHUI PO3MOALJI BULATKIB 610KeTy rpomany 3a nepiog 3 2018 o 2021 p.p. Bu3Ha4eHOo NpiopUTETHI HANPSIMKU
PO3BUTKY MicTa. BuokpemiieHo cdepy, sKi IOTpedyoTh fogaTkoBoro (pinaHcyBaHHs. [IpoBeieHO NOPiBHIbHUI
aHasi3 3MiHM BUAATKIB 6l01keTy micta TepHomnisb. 3i6paHo apxiBHI MOKa3HUKY NOroHix ymos (2019, 2021, 2023
pokmn) 3a gonomoroto API cepsicy WeatherAPI. OxapakTepn30BaHO BILJIMB IOTOJHO-KJIIMAaTUYHUX 3MiH Ha
€KOJIOTIYHUM CTaH MicTa. JI71s1 JOCIiIpKyBaHUX POKIB CIIOCTEPIraeThCs EPeBaKaHHs MiBHIYHO-3axigHoOro (W, WNW,
NW, NNW) ta niBgeHnHo-cxigHoro (S, SE, SSE) HanpsmKiB BiTpy. Y TpeTboMy po3zini 3a nepiog 3 2000 o 2020 p.p.
IleTaJIbHO NPOaHaJi30BaHO Taki napaMmeTpy, sK: 1. KisbkicTh nacakupokinomerpis; 2. KinbKicTb nepeBe3eHux ociob; 3.
Cepe[iHs BificTaHb IEPEBE3EHHS OTHOTO Nacaxkupa; 4. JluHamMika 3MiHU KiJIbKOCTI [Tacasknupo-KioMeTpiB; 5. BapTicTs
MIpOi3[ly y MapIIPYTHUX TaKCi; 6. 3MiHA aBTONApPKy MapIIPyTHUX Takci; 7. CTpyKTypa BUKUZiB; 8. [JuHamika 3MiHN
TPaHCIOPTHOTO HaBaHTakeHHs 3a 2019, 2021 ta 2023 poku. [I71s OLiHIOBaHHS aBTOTPAHCIIOPTHOI'O HABAHTAKEHHS
BHMKOPHCTAHO METOAM NOJIbOBUX AOCJIIPKEHb Ta aBTOMATU30BAHOI0 300py JaHUX. 3aCTOCOBAHO HEMPOHHI Mepexi
1151 06poOKM Ta aHasizy iHdopmauii. [y BU3BHa4YeHHs piBHS 3a0pyJHEHHS TIOBITPS BiilIpallbOBAHUMU ra3aMu
aBTOTPAHCIOPTY 3acTocoBaHO popmyiy berma, mopudikosany lllanosanosum, asis po3paxyHKy KoHleHTpauii CO2.
ITig, yac oTprMaHHS IOKA3HUKIB 3aCTOCOBAHO KOMILJIEKCHY METOIMKY (POPMyBaHHS Ta 3a[I0BHEHHS IPOITYCKiB, 1110
3abesrneuye iXHIO peNpe3eHTAaTUBHICTb Ta JOCTOBIPHICTb. PO3p0671€HO MOAEJIb IPOCTOPOBOTO BILIUBY
aBTOTPAHCIIOPTHOTO HABAHTAXXEHHSI, MPOBEIEHO aHaJi3 MTOOGOBOI AMHAMIKY BUKUIB, a TAKOXK TOCIiI)KEHO BILINB
reHepaTopiB Ha sIKiCTb NOBITPsL. [IpunisieHo yBary poJli 3eJIeHUX HacaJpKeHb B aCUMIIIL{i 3a6pyAHIOBAIbHUX
pedoBuH. [IpoaHani3oBaHO BUIOBUY CKJIA[, PIBEHb Ia30NUJIOCTIMKOCTI JEePEB Ta BilIIOBIAHICTh 3€JIEHUX 30H
HOPMAaTMBHUM NOTpe6aM MicTa. 3arrporOHOBAHO 3aX0/IU 3 PO3IIMPEHHS ACOPTUMEHTY 3€JI€HMX HACA[I)KEHb,
NiABUILEHHS iX aCUMINALIMHOI e(DeKTUBHOCTI Ta IPOCTOPOBOi piBHOMIpPHOCTI. PO3IJ/ISIHYTO OCHOBHI TPaHCIIOPTHI
maricTtpaiti, o POXOJATh Yepes MicTo TepHoIlisb, 30kpema eBporneiiceki Mapmpytu ES0 (M-30), E85 (M-19) Ta
E372 (M-09), a TakoX iX poJib Y KOHTEKCTi TpaHCHaLioHanpHOro Kopunopy “Go Highway”. IIpoananizoBaHo
apXiTeKTypHO-IIJIaHyBaJIbHi 0COGJINBOCTI BYJIMYHO-TOPOKHBOI Mepeski TepHomoisl. 3anaaHoBaHO HU3KY 3aXO[LiB,
CIIPSIMOBAHMX Ha 3MEHIIEHHS IHTEHCUBHOCTI ITepeBaHTa)KEeHH BysuLb TepHonosst. Cepen oCHOBHUX: 1. OHOBJIEHHS
aBTONapKy MicTa; 2. [IpoeKkT HOBOI 00'i3HOI moporu micta; 3. [lonysspusaliss rpoMajCbKOro TpPaHCIOPTY; 4. Posrsp
CX€M PYXY TpaHCHOPTY; 5. [IpoBeieHHS €KOJI0rO-IIPOCBITHULILKUX 3aX01iB; 6. POpMyBaHHS eKOMEPEeXi MiCTa; 7.
BcTaHOBJIEHHS NIYMOTIOTJIMHAIOUMX €JIeMEeHTIB. Pe3yibTaTu JOCiI)KeHHSI MOXKYTh OYTH BUKOPUCTAHI B [IPAKTHULIL
MiCBKOTO €KOJIOTiYHOIO YIIPaBJIiHHS, TPAHCIIOPTHOTO IIJIaHYBAaHHS, & TAKOXK Y HaBYaJIbHOMY IIPOLIECi MiITOTOBKU
6axasyiaBpiB i MaricTpiB €KoJIOrii y HaBYaJbHUX AUCLUIIIIHAX: €KOJIOTiSl MiCBKUX CUCTEM, CUCTEMHUI aHali3 SIKOCTi
HaBKOJIMIIHBOTO CEPENIOBUILA, OPraHi3allis yIpaBiliHHS B €KOJIOTIYHIN NiSJIbHOCTI, CTPATETisl CTaJIOrO PO3BUTKY.
KiouoBi ciioBa: Micto TepHOMiib, aBTOTPAHCIIOPTHE HAaBaHTAXKEHHS1, ypOOCUCTEMA, aTMOEKOJIOTTYHUI CTaH, CTAJIMN
PO3BUTOK, T€OIIPOCTOPOBUI MOHITOPUHT, EKOMEPEKA, 3€JIeHi HacakeHHs TepHomoJs, acuMinsiiia

CIIDOMOJKHICTh POCJIMHHOCTI, €KOJIOTiYHA MIKOAA.

2. The research on the topic of the dissertation was carried out during the period from 2019 to 2023 in accordance
with the research plans of the Department of Geoecology and Hydrology of Ternopil Volodymyr Hnatiuk National
Pedagogical University. The dissertation presents the results of a study of the impact of motor vehicle load on the
urban ecosystem of the city of Ternopil, taking into account the environmental, social, and economic context. It
has been established that emissions from mobile sources account for up to 72% of all emissions in the city, which
necessitates the implementation of new assessment methods and transport system management tools. Scientific
sources, regulatory and legal frameworks regarding motor vehicle emissions in Ukraine, as well as statistical
information collected during the research, were analysed. A comprehensive analysis of the ecological network of



Ternopil was carried out. Structural and functional changes were analysed, and trends towards the balance of the
urban environment were identified. The economic, social, and environmental components of the city’s
development were studied. A detailed breakdown of the community budget expenditures for the period from 2018
to 2021 was performed. Priority areas for urban development were determined, and sectors requiring additional
funding were identified. A comparative analysis of changes in the budget expenditures of the city of Ternopil was
conducted. Archival indicators of weather conditions (2019, 2021, 2023) were collected using the WeatherAP]I
service. The impact of weather and climate changes on the city’s environmental state was characterised. For the
studied years, prevailing northwestern (W, WNW, NW, NNW) and southeastern (S, SE, SSE) wind directions were
observed. In the third chapter, the following parameters were analysed in detail for the period from 2000 to 2020:
1. Number of passenger-kilometres; 2. Number of transported persons; 3. Average distance of one passenger
transportation; 4. Dynamics of passenger-kilometres; 5. Cost of travel in route taxis; 6. Changes in the route taxi
fleet; 7. Emission structure; 8. Dynamics of traffic load for 2019, 2021, and 2023. Methods of field research and
automated data collection were used to assess the motor vehicle load. Neural networks were applied for data
processing and analysis. The Begg’s formula, modified by Shapovalov, was used to calculate COn concentrations to
determine the level of air pollution by motor vehicle exhaust gases. A comprehensive methodology for the
formation and filling of data gaps was applied to ensure the representativeness and reliability of the obtained
indicators. A spatial impact model of motor vehicle load was developed, a daily emission dynamics analysis was
conducted, and the effect of generators on air quality was studied. Attention was paid to the role of green spaces
in the assimilation of pollutants. The species composition, gas and dust resistance of trees, and compliance of
green areas with the city’s normative needs were analysed. Measures were proposed to expand the range of green
plantings, increase their assimilation efficiency, and improve spatial uniformity. The main transport highways
passing through Ternopil, in particular, the European routes E50 (M-30), E85 (M-19), and E372 (M-09), and their
role in the context of the transnational “Go Highway” corridor, were considered. The architectural and planning
features of Ternopil’s street and road network were analysed. A number of measures aimed at reducing the
overload of Ternopil’s streets were planned. The main ones include: 1. Renewal of the city’s vehicle fleet; 2. Project
of a new city bypass road; 3. Popularization of public transport; 4. Review of traffic schemes; 5. Environmental
education and awareness activities; 6. Formation of the city’s ecological network; 7. Installation of noise-absorbing
structures. The research results can be used in the practice of urban environmental management, transport
planning, as well as in the educational process of training bachelors and masters of ecology in the following
academic disciplines: urban systems ecology, system analysis of environmental quality, organisation of
management in environmental activities, sustainable development strategy. Keywords: city of Ternopil, motor
vehicle traffic, urban system, atmospheric and ecological state, sustainable development, geospatial monitoring,
ecological network, green spaces of Ternopil, assimilation capacity of vegetation, environmental damage.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:
IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU: PalioHabHe IPUPOJJOKOPHCTYBaHHS

CrpaTeriyHuii NpiopUTEeTHUH HaNPSIM iIHHOBALiHOI Ais1JIBHOCTI: Illupoke 3aCTOCYBaHHS

TEXHOJIOTiiA 6iJIbII YNCTOrO BUPOGHUIITBA Ta OXOPOHU HABKOJIUIIHBOTO PUPOJIHOTO CEPEIOBUINA
IlizcyMKu AOCTiAKEHHS: HoBuii HANPAMOK Y HayLi i TEXHiuj

ITy6osikamii:

¢ Cepkis A.C. ['e0eKoJI0TiuHI aclIeKT aBTOTPAHCIIOPTHOIO 3a0pyAHEHHS i IPOAYKYBaHHS [IaDHUKOBUX Ta3iB y M.
TepHomosi. Haykosi 3anucku TepHONiNIbCbKOrO HAaLliOHATILHOTO MEJArOriYHOrO YHIBEPCUTETY iMEHI
Bononumupa 'anatioka. Cepist: ['eorpadis. 2022. N2 1 (52). C. 176 - 184.

¢ Cepkis A.C. EMicig mapHuKoBuUX ra3iB y micti TepHomine cTaHOM Ha BecHy 2023-ro poky. HayKkoBi 3anucku
TepHOMiNBECLKOTO HalLiOHAJIBHOTO [IeIAroriYHOro yHiBepcureTy iMeHi Bononumupa 'naTioka. Cepis:
T'eorpacis. 2023. N2 2 (55). C. 89-96.



e Cepki3 A.C. Ypboekocuctema TepHOI0JIs B yMOBax TPAHCIIOPTHOTO HABAHTAXKEHHSI. YKPaiHCbKUI XKypHa
IpUpOIHUYMX Hayk. 2024. N210. C. 264 - 275.

HaykoBa (HayKOBO-T€XHiYHa) MIPOAYKILis:
ConuiasiIbHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:
1. Hapuk JIro6omup IleTpoBud

2. Liubomyr P. Tsaryk

KBasigikamis: n.reorp.u., npodecop, 11.00.11
Imentudikarop ORCHID ID: 0000-0003-0944-1905
HoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNLCHKUII HAl[iOHAILHUIA TI€/IarOTi9HM# yHIBEPCUTET

iMeHi Bonnopumupa I'naTioka

Kopg, 3a €IPIIOY: 02125544

Micue3HaxoaKeHHS: ByJl. M. KpuBoHoca, 6yz. 2, TepHomninb, TepHoninbecbkuil p-H., 46027, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VII. BimomocTi npo odiriiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. ®ectok Bacunb OsnekcannpoBuy

2. Vasyl O. Fesyuk

KBasigikamis: n. reorp. u., npoecop, 11.00.11

InenTudirkarop ORCHID ID: 0000-0003-3954-9917

JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIylbKuil HALOHAJILHUIA TEXHIYHMIA YHIBEpCUTET

Kopg 3a €IPIIOY: 05477296



Micue3HaxoaKeHHS: ByJL JIbBiBCBKA, OyH. 75, JIyLpK, JIyupkuii p-H., 43018, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MakcuMmenko Hagis BacuniBHa

2. Nadya V. Maksimenko

KBasigikamis: g. reorp. n., npodecop, 11.00.11

InenTudikarop ORCHID ID: 0000-0002-7921-9990

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKuil HALOHAJIBHMIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHHS: maiinan CBo6osiy, 4, Xapkis, XapkiBcbkuii p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

PeuenseHTu

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. Pymakesud IBan PomaHOBHY

2. Ivan_Romanovych Rudakevych

KBasigikamis: k. reorp. u., go1., 11.00.02
InenTudikarop ORCHID ID: 0000-0002-3901-5897
JoparkoBa iHdpopmamnist:

IloBHe HaiMEHYBaHHS IOPHAHYHOI 0COOM: TepHONILCHKMIT HALIOHAILHYIL [IEJATOTIYHMI YHIBEpCHTET

iMeHi Bosopumupa I'naTioka

Kopg 3a €APIIOY: 02125544

Micue3Haxoa KeHHS: Bys. M. KpusoHoca, 6y, 2, TepHomninb, TepHONibLCLKMI P-H., 46027, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kysuk Irop Pomanosuy

2. Thor R. Kuzyk

KBasigikanis: 1.dinocod, 103

ImenTudikarop ORCHID ID: 0000-0002-4491-1071

JonaTkoBa iHdopmanist:

IloBHe HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: TepHOIMINbLCLKMI HALIOHAIbHUY [1€1arOriYHN YHIBEPCUTET

iMeHi Bosiopumupa I'naTioka

Kopg, 3a €IPIIOY: 02125544

MicneSHaXO;DKeHHﬂ: ByJl. M. KpuBoHoca, 6y, 2, TepHomnins, TepHoninbcbkuil p-H., 46027, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCilaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBO1

OisIIBHOCTI

CuBunt Mupocinas fIkoBu4

Cusuit Mupocias fIkoBud

Jlobinenpka Mapis IropiBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



