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Legal Regulation of Transport Safety and the Role of Testing Laboratories in the

System of Technical Regulation

The article examines the legal regulation of transport safety in Ukraine in the context of the
development of the technical regulation system and the implementation of international standards for laboratory
competence. Particular attention is paid to the role of testing laboratories in conformity assessment procedures
for vehicles and their compliance with established safety requirements. The study analyzes the national
regulatory framework governing the activities of testing laboratories in the field of technical inspection of
vehicles, including the laws of Ukraine on transport, road traffic and accreditation of conformity assessment
bodies. The importance of the ISO/IEC 17025 standard as a key instrument for ensuring the competence of
testing laboratories and the reliability of testing results is substantiated. The article also highlights the role of
accreditation procedures carried out by the National Accreditation Agency of Ukraine in confirming the
technical competence of conformity assessment bodies. The relationship between the functioning of accredited
testing laboratories, the national system of technical regulation and the implementation of international transport
safety approaches is revealed. Particular attention is paid to the European experience of transport regulation
based on Regulation (EU) 2018/858 and the concept of Vision Zero aimed at reducing road traffic fatalities. It is
concluded that the development of the national system of technical regulation should be aimed at harmonizing
Ukrainian legislation with European requirements and strengthening the role of accredited testing laboratories in
ensuring vehicle safety.
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BriuB Tpancdopmairii TpaHCIIOPTHOT IHQPACTPYKTYPH
Ha €KOJIOT1YHY O€3IIeKy MIChKOTO CEpEeIOBHIIA B
yMOBaX CTajloro PO3BUTKY

B pesynbrati qociimkeHHs 0yJI0 BU3HAYCHO, 1[0 BUCOKA TOKCUYHICTh BHKHIIIB B YKPalHCHKHAX MICTaXx,
MOPIBHSIHO 3 €BPOIEHCHKUME, 0OYMOBIICHA 3aCTapiIMM TEXHIYHUM CTAaHOM TPAHCIOPTHHX 3aC00iB, MPAKTHKOIO
JIEMOHTa)Xy CHCTEM HeWTpasi3amii Ta BUKOPUCTaHHIM NajyBa 3 IiJBUIICHUM BMICTOM Cipku. Tomy akTyanbHe
MUTAHHS TIOJIIIIIEHHS €KOJIOTIYHOI cuTyamii B MiCTax YKpaiHM BHPILIYETHCS 3aMiHOIO aBTOIAPKY MICBKHX
nepeBe3eHb. 3 OrIsLy Ha e OyJIo po3poOJIeHO MaTeMaTHYHY MOJIENIb PO3PAaXyHKY KiJIBKOCTI IPOTHO30BaHMX
IIKIZJIMBUX BUKHIIB B PE3yJbTaTi BIOCKOHAICHHS CTPYKTYPH MiCHKOTO ITaCa)KHPCHKOTO aBTOIIAPKY B M.
UYepkacu. [lana mozxens 0a3yeThCs Ha BU3HAUCHHI PIYHUX BUKUIIB OCHOBHUX IIKIIIHBHUX pedoBHH. Lle mae 3mMory
aJICKBATHO OIIHIOBATH PE3yJITATH MOMIJINBUX BJOCKOHAJICHb €KOJIOTIi MICT.

BiinpanbsoBaHi ra3u, WKiUIMBi pe4OBHHH, 3aMiHA ABTONAPKY, MATEeMaTHYHA MOJe/Ib

IlocTanoBka npo6JieMu. ABTOMOOUTbHUI MOTIK € KPUTUYHO IHTEHCUBHUM Yy BEJIUKHX
MiCTax Ta OOJIaCHMX IIEHTpaxX, J€ BHACIIJAOK IIKIJJIMBOTO BIUIUBY TPAHCIOPTY IOBITPS
3a0py/IHIOETBCSL  BIANPAlbOBAHUMHU ra3amu. lLle CTBOprOe CyTTeBe HaBaHTAXKEHHS Ha
€KOCHCTEMY Ta BKpail HEraTUBHO MO3HAYAETHCS HA 3/I0pOB'T HACEICHHS.
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VY Yepkacbkiii 001acTi aBTOMOOUIBHUI TPAaHCHOPT € OJHUM 13 KIIOUOBHX JIKEpel
3a0py/IHEHHS HABKOJIMIIHBOTO CEPENOBHINA. 3TiAHO 3 MOHITOPUHTOBUMHU JTaHHUMH
EKOJIOTIYHUX CIYO perioHy, yacTKa BHKHIIB BiJl MEPECYBHUX JDKEpeN aBTOTPAHCIOPTY Y
3araJpHOMY 00Cs31 3a0pyIHIOIOUNX PEYOBHH 3AJIHMINAETHCS CTA0ILHO BHCOKOI. [[s micTa
UYepkacH, K€ € BEJIUKUM IMPOMHCIOBUM LEHTPOM, I MOKa3HUK € OCOOJIMBO KPUTHUYHUM
yepe3 TO€IHAHHA TPAHCIOPTHUX BHUKHIIB 13 TPOMHUCIOBUMHU €MICIIMH, IO CTBOPIOE
HAKOMUYyBaJIbHUHN €(EeKT.

AHajii3 ocTtaHHiX gociaimkenb i myOuaikamid. CyyacHa HaykoBa mapagurma
PO3IJIsiIae €KOJIOTIYHY Oe3MeKy eKCIUTyaTtalii aBTOTPAHCHOPTY K OaraToakTOpHY 3arposy
CTAJIOMY PO3BUTKY MICBKUX TepuTopin. DynaamentanbHi gociimkeras [lraiopu O.,
[MompoBoro P. [1] migTBepmXyroTh, IO B YMOBaxX BEIMKHX MICT YKpaiHH YacTKa
TPAHCIIOPTHOTO CEKTOPY B 3arajibHOMY OOCS31 aHTPOIIOT€HHOTO HABAaHTA)XEHHS CTAHOBUTH
70-80%. Lle no3Bomsie imeHTH(]IKYBATH AaHy Taly3b SK JOMIHAHTHHA YMHHUK Jerpajarii
JOBKIUIA, IO CYHNPOBOJKYETHCS HE JIMIIE Ta30moMiOHMMH BUKHUIAMHU, a I HaKOMHYEHHSIM
TBepAux BiaxoniB (3HomeHi mmmHU, AKDB), BiOpamiiiHuMm BITUBOM Ta 3a0pyJAHEHHSM
rigpochepu HadTompoyKTaMU. KITHOUOBUM aCTIEeKTOM XIMIYHOTO 3a0pYIHEHHS 3aJIUIIAETHCS
cknax BiampanpoBanux raziB (BI). V mpansx B. Kanina [2] akmeHTyeTbest yBara Ha
cuHepreTnyHomy edekTi ycix kommoneHTiB BI'. HaiGinpury HeOe3neky st rpoMajicbKoro
3]I0pOB’sl CTAHOBJIATH OeH3amipeH Ta ApiOHoxucnepcHi yactuaku (PM). 3rigHo 3 nanumu S.
Holgate [3], ¢paknuii PM maroTe 31aTHICTH 0 TpaHCIOKAIii 0€3M0CepeIHb0 Y CHCTEMHUI
KpPOBOOOIT, MPOBOKYIOUM XPOHIYHI MAaToJyorii KapaiopecmipaTtopHoi cuctemu. HoBiTHIN
BEKTOp JOCIIKEHB, Tpe/cTaBieHnid y poodorax V. Timmers ta P. Achten [4], po3mmuproe
MEX1 Mpo0IeMH, BKa3ylouHl Ha iCHYBaHHS «HEBUXJIOIIHUX» BUKHIIB (non-exhaust emissions).
ABTOpH JTOBOJISITH, 110 HABITH MOBHA eJeKTpU(]IiKallisl TPAaHCTIOPTY HE HIBEIIOE HATXOKEHHS
y noBkiuis Baxkux MmertaniB (Cu, Zn, Cd) Ta MIKpOIUIACTHKY, IO YTBOPIOIOTHCS BHACIHIIOK
abpa3MBHOIO 3HOCY TaJIbMIBHMX CHCTeM Ta IIHWH. J[OAaTKOBMM HEraTMBHUM (DaKTOpOM Yy
Opu3eMHOMY mIapi aTtMochepu € TypOyJeHTHE WIAHATTS OCLIOro MWIy IMif 4Yac pyxy
BEITMKOra0apuTHOTO TpaHcmopTy. OKpiM XiMIYHOI JCCTPYKIl CepeoBHUINA, CYTTEBE
3HAUEHHS Mae aKyCcTHuHe HaBaHTaxkeHHs. [locmimkenHs M. I['maroBa [5,6] ¢ikcyroTh
MEePEBUIIICHHS JOMyCTUMUX HOpM Imymy Ha 15-20 nb y 30Hax iHTeHCHBHOTO Tpadiky, 10
CTa€ TPHUYMHOIO 3POCTAHHS IICUXOEMOIIHOro CTpecy Ta 3HIDKEHHS KOTHITHBHOI
mpane3aTHOCTI HaceleHHs. Awnamiz crnenudiku wmicta Yepkacu H03BOJIIE  BUSBUTH
KyMYJISITUBHUH €(EeKT: MOEAHAHHS TPAHCHOPTHOI eMicii 3 BUKHJIAMHU HiANPHEMCTB XiMIYHO{
MIPOMHMCIIOBOCTI cripusie (opmyBaHHIO cMmory. DaxiBIli BUOKPEMIIOIOTh TPH JIETEPMIHOBaHI
OPUYMHA KPUTHYHOTO CTaHy MOBITPS B YKpaiHi: NPHUCYTHICTH CIPKHM Ta apOMaTHYHHUX
BYTJIEBOJIHIB y MAJIMBI MONPU 3aKOHOJAaBY€ BIPOBAKEHHS cTaHnapty Euro-5; nominyBaHHS
aBTOMOOLTIB eKoJOTiYHMX KiaciB Euro-2/3 Ta MacoBa NpaKTHKa JEMOHTaXy CHCTEM
HerTpami3alii (KaTaai3aTopiB Ta CaKOBHUX (PUIHTPIB); HU3bKA MPOIMYCKHA 3JaTHICTh JIOPIT, 110
JeTepMiHye poOOTy JBUTYHIB Y MepeXiqHUX pexxumax (stop-and-go), 3a skux Bukuau CO Ta
CHy cararore makcumymy. @DyHIaMEHTaIbHUMHU IE€PEAyMOBAaMH 3a0€3[IE€YEHHsS CTalOro
PO3BHUTKY Ta O30pPOBJICHHS MOBITPSIHOTO OacelHy MICT € JeKkapOoHi3allisi eHepreTHYHOro
CEKTOpY, MIHIMI3aIlisl aHTPOMOTEHHOI €MicCii, a TaKOoX IOCTYIOBE 3aMIIICHHS BUKOITHUX
BYTJICBO/IHIB aJIbTepPHATUBHUMU Ta BIIHOBIIOBAHUMHU JKepenaMu eHeprii [7-10].

IMocTanoBKka 3aBaaHHs. METOIO JAaHOTO JOCTIKCHHS € PO3poO0Ka MaTeMaTHYHOI
MO, IO TPOTHO3YE 3HIDKEHHS MIKIJVIMBUX BHKHAIB B pPE3ylbTaTi BIOCKOHAJICHHS
CTPYKTYpPHU MICBKOI'O TaCa)KUPCHKOTO aBTONApKy B M. Yepkacu.

Bukiaag ocHoBHoro marepiaiay. OnHi€l0 3 NPIOPUTETHUX CTpaTeriii neTepmiHawii
EKOJIOTIYHOTO HaBaHTaXXEHHs Ha arMocdepHe TOBITpS M. UYepkachm € CTPYyKTypHO-
TEXHOJIOT1YHA MOJIEpHi3allis MICHhKOTO Maca)XHUPChKOTO aBTOMAapKy. BpaxoByroun 0OMeXeHICTh
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IHCTPYMEHTIB HPSMOTO aaMiHICTPaTUBHOTO BIUIMBY Ha JMHAMIKy 3pOCTaHHsS MPUBATHOTO
CEKTOPY aBTOMOOLTI3aIli, yIpaBIHCHKAMA aKIIEHT Ma€e OyTH 30CEpEKCHUN Ha pErysIlOBaHHI
MYHIIMOAIBHOTO Ta KOMEPIIHHOTO CErMEHTIB Maca)kXUpoIepeBe3eHb. YMHHUM MeXaHi3MOM
Tpanchopmarllii CTpyKTypH PYXOMOTO CKJIaJy € IMIUIEMEHTAIlsl >KOPCTKUX EKOJOTTYHHUX
KPUTEPIIB y MeXax TEHIEPHUX NpOIEqyp Ha MpaBo oOCIyroByBaHHS MapuipyTiB. Lle
JIO3BOJISIE CTUMYJTIOBATH TOETAHY JEMICIIO 3acCTapiiuX OJMHHIIL MaJioi MICTKOCTI (30KpeMa
mozeneil «borman» Ta «Atamany») Ha KOPHCTh CyYacHHMX OararoMiCHHX aBTOOYCIB Ta
PO3IIUPEHHS MEPEXKi EIEKTPOTPAHCTIOPTY.

Oruinka TMOTeHIaly 3HIDKEHHS aHTPOIMOTeHHOi eMmicii BHACHIAOK ONTHUMIi3amii
KUIBKICHOTO CKJaJy TMapKy O0a3yeTbcsi Ha pe3yibrarax MOJICIIOBAHHS TIEPEXOay [0
eKCITyaTaii aBTo0yCiB BEJTMKOT MiCTKOCTI.

Jlns mpoBeneHHs PO3PaxyHKIB BUKOPHUCTAHO JETEPMIHOBAaHI CepeAHbOCTATHCTHYHI
NOKAa3HUKH OCHOBHHX MariCTpajbHUX HampsMKiB M. Yepkacu (30kpema Tux, 1o (GpopMyroTsb
TPaH3UTHHH MOTIK uepe3 OynbBap [lleBuenka).

Y Mopeni NpUHHATO Taki BUXITHI apaMeTpu: CepeaHs NPOTKHICTh MapUIPyTy B OIUH
O0ik cranoButh 12,5-14,0 kM mnpu TpuBanocti peicy 35-45 XBUIWH; 1HTEHCHUBHICTh
eKCIUTyaTalii OJMHMII TPaHCIIOPTHOTrO 3acoly 3a 3MiHy ckiagae 8—10 peliciB. Anropurm
pO3paxyHKy €KOJIOT1YHOTO €(EeKTy BiJl BIPOBAHKCHHS 3alPOMOHOBAHUX 3aXOiB Tepeadavae
NEepBUHHE BH3HAYECHHS PIYHOTO BAJIOBOTO BHKHIY 3a0pyIHIOBAJIBHUX PEYOBHUH OIHIEIO
YMOBHOIO OJIMHHMIICIO CEPEAHBOCTATUCTUYHOTO aBTOOyca, 10 (YHKIIOHYE B ICHYHOUYOMY
oTepaniiHOMY PEKUMI.

Ji = k=1L " gix - 107%) - D, (1)

1€ j; — pIYHUN BUKUA -1 IIKIJUIMBOI PEYOBHMHH OIHUM aBTOOycOM, T/piK; L, — 1000BHIA
npoOir aBToOyca Ha MapuIpyTi, KM/A00Y; g;;x — NUTOMUN BUKUJ i-I PEUYOBHHH IS JAHOTO
KJ1acy aBroOyca (3aIeXKUTh Bijl TUILY MaJMBa: JAU3€Nb, Ta3 YU €JIEKTPO), I/KM; D) — KUIbKICTh
poGounx mHiB aBTOOyca Ha pik (3a3Buuaii 300-320 muis); 10~ — koedimienT nepepaxyHky B
TOHHHU.

O0’exTOM TOPIBHSUIGHOTO aHAJi3y B MEXax IaHOTO MOJENIOBaHHS 0OpaHO 0a3oBy
OJIMHHULIIO Cy4acCHOTI'0 PyXoMoro ckiaay M. Uepkacu — aBToOyc cepeiHboi MicTKocTi Ataman
A092H6 (exonoriunoro kiacy FEuro-5). AnbsrepHaTHBHHM CIEHApiEM IependadaeTbes
BIIPOBA/KEHHSI HHU3BKOIIAJIOTOBUX aBTOOYyCIiB BeiaMKOi MicTkocTi Solaris (kimacy Euro-6),
TEXHIYHI XapaKTePHCTUKU SIKUX JIO3BOJISIOTh pPeali3yBaTh NMPHUHIHUI ITACAKUPO3AMIIICHHS Y
ciiBBinHomeHH1 1:2. Takuii migxin 6a3yeThcs Ha MOPIBHAHHI MUTOMOI MACa)XKHMPOMICTKOCTI
TPAHCIOPTHUX OAHMHHUIb, JI€ OIWH aBTOOYC BEJHKOTO KiIacy 3a OOCSTOM IepeBE3CHb
€KBIBAJICHTHUIN JBOM OJMHUISAM CepelHbOro kiacy. OIliHKa eKOJOTri4HOi €()eKTUBHOCTI B
JTAHOMY KOHTEKCTiI TPYHTYETBCS HE JIMIIE Ha TEPEXOii M0 OUIbII KOPCTKUX HOPMATHBIB
TOKCcMYHOCT1 Euro-6, a i Ha KyMyISATHUBHOMY €(eKTi BiJi CKOPOUECHHS 3arajbHOi KiJIBKOCTI
PYXOMOTO CKJIaJy Ha MariCTpajJibHUX MapIIpyTax MicTa.

Tabmumst 1 — [opiBHsUTEHA TaOMUIS MATOMUX BUKUIIB IIKIUIMBUX PEYOBHH (T/KM) ISt
aBTOOYCIB

[TokasHuK Ataman A092H6 (Euro-5) Solaris (Euro-6)
ITacaKUpOMICTKICTh 52 ocobu 105 ocib
Oxkcun Byriernio (CO) 1,50 r/km 1,50 r/km
Byrnesogni (CxHy) 0,46 r/xMm 0,13 r/xkm
Oxkcuan azoty (NOy) 2,00 r/km 0,40 r/xkm
Teepni gvactku (PM) 0,02 r/xm 0,01 r/xkm

Lorcepeno:pospodaeno asmopamu
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B Mexax mocmiKeHHS PO3MISHYTO MOJAEIbHY CUTYAI[ll0 HAa OIHOMY 3 KIIFOYOBHUX
MaricTpaibHUX MapmipyTiB M. Yepkacu (30kpema, 3a Tpaektopieto OynbBapy IlleBueHka).
bazoBuii crenapiii nepenbauae excruryatanito 20 OJUHMIL PYXOMOTO CKJIAQy CepelHboOi
MicTkocTi Mapku Ataman A092H6. AnbTepHaTUBHHI CrieHapiil (MpOEKTHUN) Oa3yeThcsl Ha
3aMillleHHi 3a3HayeHoro mnapky 10 oauHuIEIMH aBTOOYCIB BEJIMKOI MICTKOCTi, IO
3a0e3MeuyoTh aHAJIOTIYHY TPOBI3HY 31aTHICTh MAPUIPYTY.

Jis mpoBeneHHsI MOPIBHSUIBHOT OIIIHKH €KOJIOTIYHOTO e(eKTy NpPUHHATO HACTYIHI
yH1()iKOBaH1 BUXI1/IHI JIaHi, 0 BIATOBIAAIOTE CHEIU (Il TPAaHCIIOPTHOI MEpPEXi MicTa:

Cepennbo1000Buil IPoOIr oquHUILI pyXxoMoro ckiany L,=180 km;

Piunuit ponn po6ouoro yacy D, =300 nuis/pik.

VYV 1 Bunaaky (icHyrouuil cran), npu (yHKIiOHyBaHHI Ha MapupyTi N,=20 aBTOoOyCiB
Ataman A092H6, cymapHuii piuHuii mpoOir BCOro MapKy L¢y¢q; BU3HAYAETHCA 32 (DOPMYIIOLO:

Liotar = Na* Ly - Dp (2)
Liotar = 20-180-300 = 1080000 xm

[Tponomxyroun po3poOKy MaTeMaTHYHOI MOJENi EKOJIOTTYHOTO e(eKTy, pO3IISTHEMO
aNbTepHATUBHUM cueHapid a2 BUMAagKy (IPOEKTHUH craH), IO Tependadae
PECTPYKTYpHU3aL[il0 MapKy LUIAXOM BIPOBAXKEHHS TEXHIKM BeJuKoi MicTkocTi, N, =10
aBTOOYCIB.

Leotas = 10 - 180 - 300 = 540000 xu

Pospaxynox BukuiB NOy (HalO11bII TOKCHYHHUI KOMIIOHEHT JTU3EIs).
Jns Bunagky 1:

Gnox= 1080000 -2,0-107% = 2,16 Ton / pix
Jns Bunagky 2:
Gnox= 540000 0,4 -107°% = 0,216 ToH / pik

3aBasku mepexoay Ha ctaHaapT Euro-6 Ta 3MEHIEHHIO KUIBKOCTI OJUHUIIL PyXOMOTO
CKJIaTy, BJIOBHI BUKUJ OKCUIB a30Ty NOy ckopouyeThbest Ha 90% — 3 2,16 1/pik g0 0,216
T/pik. Take 3HWKEHHS € KPUTUYHO BaXKJIMBUM JUIsI 30HM IWIUIBHOI 3a0ymoBu (OynabBap
[IleBueHKa), e KOHIEHTpPALlis a30THCTUX CIIOIYK YaCTO KOPEIIOE 13 3aXBOPIOBAHICTIO OPTaHiB
JTUXaHHS.

JIBOKpaTHE 3MEHIIEHHS KiIBKOCTI aBTOOYCiB Ha MapIIpyTi Oe3mocepeqHbO 3HHIKYE
KOC(IIIEHT 3aBaHTAXCHOCTI BYJIWYHO-IOPOKHBOI Mepexi. l[le MiHIMIZye WMOBIpHICTh
BUHUKHEHHSI 3aTOPiB HAa HAHOUIBII HaNpy>XEHUX TPAHCIOPTHHUX By3Jax MicTa (mepexpects
Bya. CMminssHChKOI Ta Byin. YopHOBOIA), 110, CBO€IO Yeproro, 3amobirae poOOTI IBUTYHIB y
pEeKUMax XOJOCTOrO XOXy Ta IHTeHCUBHOro posrony, komu Bukugu CO ta CHy €
MaKCUMaJIbHUMH.

[TopiBHSNIBHUI aHaMi3 MAJIUBHOI E€KOHOMIYHOCTI JEMOHCTPY€ 3HIDKCHHS CyMapHOi
BUTparu nanuBa npubiausHo Ha 30%. [lutoMa BUTpaTa ManbHOrO OJHOTO aBTOOYCa BEIHMKOT
MicTkocTi (6mm3pko 32 11/100 KM) € 3HAYHO HIDKYOIO 332 CyMapHE CIIOKUBAHHS JABOX OJUHUIIH
cepennboro knacy (2 20 = 40 1/100 km). Lle He numIe 3MeHITye €MICiI0 BYIJIEKHCIIOTO ra3y
CO,, a i1 mokparrye peHTa0eNbHICTh MyHIIUIIATBHUX [1EPEBE3CHb.

Pesynbratn po3paxyHKIB 10 OCHOBHUM IOKa3HMKaM MUTOMHUX BHUKHIB LIKIJIMBHUX
PEUYOBHH 32 PiK 3aHECEHO B Ta0I.2.
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Tabmurst 2 — [TopiBHAHHS NUTOMUX BUKHUJIB IIKIUIMBUX PEYOBHH y BANaAKy 3aMiHU
20 Ataman A092H6 ua 10 Solaris

n [Totounwmii cran (20 | IIpoexTHe pimeHHS AbcomoTHe
ORA3HHIK Ataman Euro-5) (10 Solaris Euro-6) | 3uamxerHs A(T/piK)
3aranpHUM piyHHK MPOOIr, KM 1080000 540000 540000
Oxcup Byrierro CO, 1/pik 1,620 0,810 0,810
Byrnesonni C,H, 1/pik 0,497 0,070 0,427
Oxcuau azoty NOy 1/pik 2,160 0,216 1,944
Teepai yactku (PM), 1/pix 0,022 0,005 0,017

Lorcepeno:pospobdaeno asmopamu

BucnoBku. IlpoBeaeHe noCnimKeHHS MIATBEPAXKY€E, L0 MpoOieMa eKOJIOTiYHOi
0e3mexkn aBTOMOOUTBHOTO TPAHCTIOPTY B M. UepKkach Mae KOMIIEKCHHI XapakTep 1 morpedye
CHUCTEMHOTO MIAXOMAY, IO MOEAHYE TEXHOJOTIYHI, JIOTICTHYHI Ta aJMIHICTPATUBHI PillICHHS.
Ha ocHOBiI aHami3y HayKOBUX JDKEpel Ta pe3yJjbTaTiB MaTeMaTHYHOTO MOJEIIOBaHHS
BCTAaHOBJICHO, II0 BHCOKAa TOKCHYHICTh BHUKHIIB B YKpPaiHCBKHX MiCTax, MOPIBHSHO 3
€BPOTICHCHKUMH, OOYMOBJICHAa 3aCTapiIlMM TEXHIYHMM CTaHOM TpPAaHCIOPTHUX 3aco0iB,
NPaKTUKOK JEMOHTAa)Xy CHCTEM HeiTpaiizalii Ta BUKOPHCTAHHSAM NajluBa 3 MIJABULICHUM
BMICTOM cipku. lle Tnpu3BOAMTH [0 IHTEHCHUBHOIO YTBOPEHHS Harapy Ta IIiIBUIICHHS
JUMHOCTI BHUIXJIOITY HaBITh 32 HASBHOCTI 3aKOHOJABYMX CTaHIapTiB Euro-5. 3amporoHoBaHe
pimenHs 3amian 20 aBTOOyCiB cepemHboi MicTKocTi (Ataman A092H6, Euro-5) na 10
oIuHMIL Benaukoi MicTkocTi (Solaris, Euro-6) Ha wMmaricTpanbHOMY MapHIpyTi J03BOJISE
3HM3UTH BaNOBUI BUKUA okcuaiB a3oty NOyx Ha 90% (3 2,16 no 0,216 1/pik). OnTumizamis
CTPYKTYpH MNapKy 3a0e3neuye NBOKpAaTHE 3HMKCHHS 3aBAHTAKEHOCTI KIIIOYOBUX JOPOXKHIX
BY3JiB, 1[0 MiHIMI3y€ poOOTY ABUTYHIB Y HaMO1IbII TOKCHUHUX MEpexXigHUX pexumax. Kpim
TOTO, Tepexisi Ha aBTOOYCH BEJIMKOI MICTKOCTI JI03BOJISIE CKOPOTHTU CyMapHE CIIOKUBaHHS
nanuBa Ha 30%, 110 BiaNOBiga€ TI00ATBHUM MM JIeKapOOoHi3alii Ta CTaIoro po3BUTKY.
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Impact of Transport Infrastructure Transformation on the Environmental Safety of the

Urban Environment in the Conditions of Sustainable Development

The article provides a comprehensive analysis of the factors determining the critical environmental state
of the air basins in modern Ukrainian cities. It is established that the abnormally high toxicity of transport
emissions in Ukraine, compared to European Union countries, is caused by the cumulative effect of the rolling
stock’s technical degradation (predominantly Euro-2 and Euro-3 classes), the widespread practice of
unauthorized removal of exhaust aftertreatment systems (catalytic converters and particulate filters), as well as
low fuel quality with excessive sulfur and aromatic hydrocarbon content.

In view of the strategic goals of sustainable development, the study substantiates that a radical
improvement of the environmental situation in urbanized areas is possible only through a fundamental
restructuring of the urban passenger transport fleet. The object of the study is the transport network of Cherkasy,
for which a mathematical model for predicting harmful substance emissions was developed. The model is based
on calculating the total annual emissions of major toxicants (NO, CO, PM), taking into account the specifics of
main transit routes, average daily mileage, and differentiated emission factors for various engine environmental
classes.

The scientific novelty of the research lies in the verification of a scenario for replacing medium-capacity
buses with large-capacity units (Euro-6 standard) at a 2:1 ratio. The simulation results for Cherkasy confirmed
the possibility of reducing nitrogen oxide emissions by 90% and cutting energy consumption by 30%. The
proposed approach allows administrative authorities to adequately assess the environmental efficiency of
investment projects in the transport sector and to formulate justified requirements for carriers within tender
procedures. The practical significance of the model lies in its potential extrapolation to other industrial and
logistical centers in Ukraine to predict the outcomes of urban infrastructure modernization.
exhaust gases, harmful substances, fleet renewal, mathematical model
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