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1. Incepraist Ha 300OYTTSI HAYKOBOTO CTyIeHs gokTopa ¢inocodii 3a cnenianphicTio 103 Hayku npo 3emito. -
TepHoMinbChKUI HalliOHAZIBLHUI NeJaroriyHuil yHiBepcureT iMeHi Bosiogumupa 'HaTioka, M. TepHominb, 2025 p.
JocnimKeHHs 3a TEMOIO aucepralii 3gificHoBanucs y nnepiog 3 2019-o o 2023-1 p.p. BifIIOBiIHO [0 IJIaHIB
HAyKOBO-AOCIiTHULILKUX PobiT Kadenpu reoexkosorii Ta rifposiorii TepHOMinbChKOro HallioHAJIbHOTO
[IeIaroriYHoro yHiBepcureTy iMeHi Bosongumupa 'HaTioka. Y nucepratii IpencTaBIeHO Pe3yJIbTaTh JOCIiIPKEHHS
BILJIMBY aBTOTPAHCIIOPTHOTO HaBaHTaXXEHHS Ha ypboeKocucTeMy MicTa TepHOII/b 3 ypaxyBaHHSIM €KOJIOTIYHOTO,
COLIiaJIbHOTO Ta €KOHOMIYHOI'O KOHTEKCTY. BCTAaHOBJIEHO, 1110 BUKUIY Bill [IEPECYBHYUX JI)KEPEJI CTAHOBJISATD 10 72%

ycix BUKUZIB y MICTi, 110 TOTpedye BIPOBAI)KEHHSI HOBUX METOIVK OLiHIOBAaHHS Ta yIIPaBJliHHS TPAHCIIOPTHOIO



cucteMo1o. [TpoaHasnizoBaHO HayKOBi AKepesia, HOpMAaTUBHO-IIPaBOBY 6a3y, 1010 BUKUIIB Bifl aBTOTPAHCIIOPTY B
YkpaiHi Ta cratucTuyHy iHdopMallilo, 3i6paHy Mif, yac JoClimkeHb. 3IiliCHEeHO KOMIIJIEKCHUI aHali3 eKkoMepesKi
Tepnonoss. [IpoBefeHo aHai3 CTPYKTYPHUX i QYHKIiOHAIBHUX 3MiH, BU3HAYE€HO TEHJIEHIii 111010 30a/1aHCOBaHOCTI
MiCBKOro AoBKijd. [IpoaHani3oBaHO EKOHOMIYHY, COLia/IbHY Ta €KOJIOTTYHY CKJIaZ4OBY PO3BUTKY MicTa. 3i1ICHEHO
IeTalbHMAN PO3NOLLI BUAATKIB GI0KETYy rpoMazu 3a nepiof 3 2018 o 2021 p.p. BusHaueHO NpiopuUTeTHI HANIPSIMKU
PO3BUTKY MicTa. BuokpemiieHo cdepy, sIKi NoTpebyoTh fofaTkoBoro ¢pinaHcyBaHHs. [IpoBeieHO NOPiBHSIbHUN
aHasli3 3MiHM BUJATKIB 6101keTy micta TepHomnisb. 3i6paHo apxiBHI MOKa3HUKY NOrojHix ymoB (2019, 2021, 2023
poku) 3a gonomoroio API cepsicy WeatherAPl. OxapakTepr30BaHO BILJIUB [IOTOJHO-KJIIMaTUYHUX 3MiH Ha
€KOJIOTIYHUM CTaH MicTa. JI71s JOCiIpKyBaHUX POKIB CIIOCTepiraeThbcsl iepeBakaHHs MiBHIiYHO-3axinHoro (W, WNW,
NW, NNW) ta niBgeHHo-cxigHoro (S, SE, SSE) HanpsmKiB BiTpy. Y TpeTboMy po3gini 3a nepiog 3 2000 no 2020 p.p.
IeTaJIbHO NPOAHAaJi30BaHO Taki napaMmeTpy, sK: 1. KisbKicTh nacakupokisiomeTpis; 2. KiJbKicTb nepeBe3eHux ociob; 3.
CepenHs BiICTaHb IIEPEBE3EHHS OJHOTO MacaXnpa; 4. [JuHamika 3MiHU KilIbKOCTI acakupo-KinomeTpis; 5. BapTicTsb
MIpoi3[ly y MapIIPYTHUX TaKcCi; 6. 3MiHa aBTONAapKy MapIIPyTHUX Takci; 7. CTpyKTypa BUKUZB; 8. [JluHamika 3MiHN
TPaHCIIOPTHOTO HaBaHTaXeHHs 3a 2019, 2021 ta 2023 poku. [y OLiHIOBAaHHS aBTOTPAHCIIOPTHOIO HABAHTaKEHHS
BUKOPUCTAHO METOMM MOJIbOBUX AOCHII)KEHb Ta aBTOMATHU30BaHOTO 300PY AaHUX. 3aCTOCOBAHO HEMPOHHI Mepexi
IJ1s 06pO6KY Ta aHasizy iHpopmauii. 17151 BUBHaUEHHS piBHS 3a0pyIHEHHS MOBITPS BiApalbOBAaHUMU razaMu
aBTOTPAHCIOPTY 3acTocoBaHO popmyity berma, mopudikosany lllanosanosum, as po3paxyHKy KoHeHTpauii CO2.
Ilig, yac oTprMaHHS IOKA3HUKIB 3aCTOCOBAHO KOMIIEKCHY METOIMKY (POPMyBaHHS Ta 3a[I0BHEHHS IPOIYCKiB, 1110
3abe3mneyye IXHIO peNpe3eHTaTUBHICTh Ta JOCTOBIPHICTb. PO3p061eHO MOTeJIb IIPOCTOPOBOTO BILJIUBY
aBTOTPAHCIIOPTHOI'O HAaBAHTAXXEHHSI, MPOBEEHO aHali3 MTOO0BOI AUHAMIKY BUKUIB, a TAKOXK TOCIiIKEHO BILINB
reHepaTopiB Ha SIKiCTb NOBITPsL. [IpuaisieHo yBary poJli 3eJIeHUX HacaJpKeHb B aCUMIILIi 3a6pyAHIOBAIbHUX
pedoBuH. [IpoaHani3zoBaHO BUIOBUI CKJIA[, PIBEHb Ia30NUIOCTIMKOCTI JEePEB Ta BilIIOBIAHICTb 3€JIEHUX 30H
HOPMAaTUBHUM MOTpedaM MicTa. 3allpOIIOHOBAHO 3aX0Y 3 PO3LIMPEHHS aCOPTUMEHTY 3eJIeHUX HacalKeHb,
NiABUILEHHS iX aCUMIiALIMHOI e(DeKTUBHOCTI Ta IPOCTOPOBOi piBHOMIpPHOCTI. PO3IJISIHYTO OCHOBHI TPaHCIIOPTHI
maricTtpaili, o MPOXOJATh Yepes MicTo TepHoIisb, 30kpema eBporneiiceki MapmpyTt E50 (M-30), E85 (M-19) Ta
E372 (M-09), a TakoX iX posib y KOHTEKCTi TpaHCHalLioOHanpHOTrO Kopunopy “Go Highway”. IIpoananizoBano
apXiTeKTypHO-IIJIaHYBaJIbHi 0COGJIMBOCTI BYJIMYHO-JOPOXKHBOI Mepesxi TepHomoist. 3anjaaHoBaHO HU3KY 3aXO[liB,
CIIPSIMOBAHMX Ha 3MEHIIEHHS iHTEHCUBHOCTI IlepeBaHTaKeHHs BysMLb TepHonos. Cepes oCHOBHUX: 1. OHOBJIEHHS
aBTONapKy MicTa; 2. IIpoekT HOBOI 06'i3HOI moporu MicTa; 3. [Tonyspusanisi r(poMasiCbKOro TPAaHCIIOPTY; 4. Po3risy
CXEM PyXy TPaHCHOPTY; 5. [IpoBeneHHs eK0oJI0ro-MpOCBITHULBKUX 3aX01iB; 6. POpMyBaHHS eKoMepexi MicTa; 7.
BcTaHOBJIEHHS LIYMOIIOIJIMHAIOUMX €JIeMEHTIB. Pe3yibTaTu JOCiI)KeHHSI MOXKYTbh OYTH BUKOPUCTAHI B IPaKTHULLL
MiCBKOTO €KOJIOTiYHOrO YIIPaBJIiHHS, TPAHCIIOPTHOTO IJIAaHYBAaHHS, & TAKOXK Y HAaBYaJIbLHOMY IIPOLECi MiITOTOBKU
OakaaBpiB i MaricTpiB eKkoJIoTil y HaBYaIbHUX AUCLUIIIIHAX: €KOJIOTiSl MICPKHX CUCTEM, CUCTEMHUI aHali3 SIKOCTi
HaBKOJIMIIHBOTO CEPENIOBUILA, OPraHi3allis yIpaBJliHHS B €KOJIOTIYHIN NisJIbHOCTI, CTPATETisl CTAJIOrO PO3BUTKY.
KiouoBi cyioBa: Micto TepHOMiNb, aBTOTPAHCIIOPTHE HAaBaHTAXXEHHS1, ypOOCUCTEMA, aTMOEKOJIOTIYHUI CTaH, CTAJIMN
PO3BUTOK, r€ONIPOCTOPOBUN MOHITOPMHT, EKOMEPEXKA, 3€JIEH] HAaCaKEHHS TepHOIoJIs, acuMissLiiHa

CIIPOMOXKHICTb POCJIMHHOCTI, €KOJIOTiYHA MKOJA.

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.
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