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VY OunblIOCTI KpaiH CBITY TpaHCIOpPTHa 1HGPACTPyKTypa € YacTHHOIO
JIEp’)KaBHOTO MaiHa, KE Ma€ Ha/laBaTHUCS K CyCHUIbHE 0JIaro, a He SIK TOCIOoIapchKa
JUSTBHICTD, CIIPSAMOBAaHA HA OTPUMAaHHS KOMepiiiHoi Buroau. OHaK HE3aJIeKHO Bijl
TOTO, MO JICKUTh B OCHOBI — MOTHMBOBAHHWI MOJITUYHUN KOMIIPOMIC ab0 OiIbII
IHTYITUBHE KYJbTYpHE CIPUUHATTA — B OUIBIIOCTI KpaiH CBITYy OuIbllIa YacTHUHA
0a30BO1 TPAHCIIOPTHOI 1HPPACTPYKTYPH 3HAXOAUTHCS Y BIACHOCTI 1 MiJT YIPaBIIHHAM
JepKaBU, BKIIIOYAIOUM HAI[lOHAJIBHI Ta MICIeBl opraHu Biagu. [{o yucia Takux
00'eKTIB 1HPPACTPYKTYpH BIJHOCATHCA MPAKTUYHO BCl aBTOMOOUIbHI JOPOTH,
BHYTpIIIHI BOAHI LUISIXH, MOBITPSIHUI MPOCTIp, CYJHOIUIABHI KaHaJIM, OUIBIIICTH
00'ekTiB 0a30BOi MOPTOBOI 1 AaEpONOPTOBOI 1HPPACTPYKTYPH, METPOIOIITEH,
TpaMBaliHI MEpeXi 1 MPAKTUYHO BCS 3a]113HUYHA 1HQPACTPYKTypa Ha YOTHUPHOX 3 IT'SITH
KOHTUHEHTIB (BUHSATKOM € aMEPUKAHCHbKUN KOHTHUHEHT). O HaK MPUBATHUN CEKTOP
Oepe aKkTHBHY y4dacThb y BCIX NepepaxoBaHuX cepax, HaJaloud KOHCTPYKTOPIB 1
MIJPSATHUKIB JI71s1 Oy IBHUIITBA HOBUX 1 yTPUMaHHS 1CHYIOUMX 00'€KTIB.

3pocTaHHs CaMOCBIZIOMOCTI OOYMOBIIOE OO0’ €HAHHSI YCIX YYaCHUKIB PHUHKY
TPAHCIOPTHUX TMOCIYT y TIONIYKY CHIUIBHMX TpaBwil 1 (GOpM MIATPUMKHU
aBTOTPAHCIIOPTHOI 1HPPACTPYKTYPH Ta CIOHYKa€ iX JI0 COIIAJIBHOTO MapTHEPCTBA.
BianoBiiHO Hapa3l CTOITh 3aBAAHHS 3 HAJATOJKEHHS COLIAJIBHOIO KOMIIPOMICY MIXK
JIEp’KaBol0, O13HECOM, MEpPEBISHUKAMM Ta HACEJIEHHSM KpaiHM B 0C001 OpraHiB
MICLIEBOTO CaMOBpSyBaHHS, TPOMAJChKUX Oprasizauiid, npodcninok tomo. Takuii
KOMIIPOMIC CHPUSTHME CTBOPEHHIO TiOpuAHMX (OpM B3a€MOJIl, 3aCHOBAaHUX Ha
KOHCOJIIIOBaHIM  (CHUJIbHIM)  coIiaibHIA  BIAMOBIAAJBHOCTI, sSKa  3amlepedye
JIOMIHYBaHHSI 1HAWBIYaJbHOTO M KOJICKTUBHOTO €roi3My, HaTOMICTh Iepeadadae
PIBHOLIIHHY BIAMOBIJANBHICTh YCIX YYaCHHUKIB COL[1aJIbHO-€KOHOMIUHUX BIJTHOCHH.

[Topore, 1ICTOTHHI COIIAIBHO-EKOHOMIYHUHN €(EKT BiJl JEP>KaBHO-IPUBATHOTO
MIIIPUEMHUIITBA B JIOPOKHBOMY TOCTIOAAPCTBI JOCITAETHCS JIUIE MPU OCOOUCTIN
3aI1iKaBJICHOCTI BUKOHABIIS pOOIT B 3a0€3MEUCHHI PIBHS CIIOXWUBYUX BIIACTUBOCTEH
aBTOMOOLIBHOT JJOPOTH, 3aKpITIEHOTO B yromi. OIliHKa CIOKUBYMX BIACTUBOCTEH Ja€
MO>KJIMBICTh BHUKOHABITIO KOHTPOJIOBATH SIKICTh CBOEI POOOTH 1 CTaBUTH KOHKPETHI
3aBJaHHS TI0 TIATPUMIN PIBHS 3aJlaHUX TIOKa3HHWKIB. 3aMOBHHK B pPaMKax CBOIX
MMOBHOBA&KEHb, MEpeI0AUEHUX YTOAO0 OIIHIOE POOOTY BUKOHABIIS 3aBISKU ICHYBaHHIO
METOJIMK OIIIHKU PIBHS CIIOKUBYMX BIACTUBOCTEH aBTOMOOUIBHOT IOPOTH.


mailto:zagurskiy@nubip.edu.ua

Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

Tomy, mnpouecu MojepHizalii EKOHOMIKM YKpaiHM 70 €BPOINEHChKUX
CTaHJApTIB, y TOMY 4YHCIl 1 ii aBTOTPAaHCIOPTHOI Taly3l, MalOTh CIIOHyKaTH
CeKOHOMIYHMX AareHTiB J0 TMOSBM Ha PIBHI CAaMOCBIIOMOCTI Oa)kaHHS MiATPUMYBaTU
CYCHUIBHI IIHHOCTI, IHTEPECH Ta CTaHAAPTU TOBEIIHKU.

3acToCyBaHHS BHM3HAUCHUX TMPUHIMUIIB TMependadyae BUCOKY SKICTh YChOTO
Ipolecy MOJEpHi3allli aBTOTPAHCHOPTHOI 1HGPACTpyKTypu. SKicTh y gaHOMY
BUMAIKy, Ha HAall MO, BKIIOYAE OOIPYHTOBAHICTh MPUHHATUX YIPABIIHCHKUX
pIIlICHb, CUCTEMY IIaHYBaHHS 1 (piHAHCOBOTO 3a0€3IeueHHs, €PEKTUBHE BUKOPUCTAHHS
(Gbi1HAHCOBUX pECypcCiB, I1HHOBAIliiHE BUPOOHUIITBO Ta OE3MOCEPENHIM KOHTPOJIb
TEXHOJIOTTYHHUX MPOIECIB, CBOEYACHE BUSIBJICHHS OpaKy, TOMIO.

3anponoHOBaHa 1HCTUTYIIOHAIbHA MOJENb CHOPUSITUME MPO30POCTI Y
dbopMyBaHHI1 JAep>KaBHOI MOJITUKH Y aBTOTPAHCIIOPTHIN Taly3l 1 KOHTPOJIIO 3a HElo,
CTAaHOBJICHHIO TAPTHEPCHKUX BITHOCHH MIXK JEpPKaBO, OI3HECOM 1 CYCIHUIbCTBOM,
MIJIBUIIICHHIO BIAMOBIAAIBHOCTI MEPEBI3HUKIB 1 BIACHUKIB BaHTAXY 3a 30€pEKECHHS
00’€KTIB aBTOTPAHCHOPTHOI IHPPACTPYKTypH (POPMYBAHHIO TOBIPH CYCHIIBCTBA SIK 10
SKOCTI MPOLECIB MOAEPHI3alli raimy3i TaK 1 10 pOOOTH KOHTPOJIFOIOYMX OPTaHiB K1 HE
TUIBKH 1H(QOPMYBAaTUMYTh TPOMAJCHKICTh IPO BXKE MPUUHATI pIIIEHHSA, a U
COPUATAMYTH TPOIleCy il 3aTy4eHHS 10 NPUUHATTS YHPABIIHCHKUX PIlIEHb y I
cdepi.

OOrpyHTOBAHICTH I[epxcaBa PerysnroBaHHs BATOBHX/Ta0apHTHIX HOPM

MaxkpoiHCTHTYTH

SIKOCT1 CouiajpHe

______________ A
DinaHcoBI pecypcn HapTHEPCTBO

Bizmec |B/WOBIIAIBHICTE > MiKpOIHCTUTYTH]
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¥ Y ¥ P Y ¥ Y
SIkicTh Bin-
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Puc. 1 [ncTuTyiioHanbpHa MOJIeNTb CUCTEMU SIKOCT1 MOJIEpHi3allii
aBTOTPAHCIIOPTHOI IHPPACTPYKTYpHU

3a Takoi MO/ieNll BUHUKA€E€ MOXJIMBICTh HE JIMIIE OTPUMYBATU CUHEPTETUUHHMA
edeKT uepe3 CTBOPEHHsSI THMX UM IHIIMX KOMOIHAIIM pecypciB, a i 3abe3neuyBaTu
PO3BUTOK 00’ €KTIB IHPPACTPYKTYpH # coliayibHOT cepu, 1110, IO CYTi, IPU3BOAUTH J10
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Moau(ikaiii NPUPOAHUX 1 TPYJOBUX PECYPCIB yepe3 3MiHYy iX KUIbKICHHX Ta/abo
SKICHUX XapaKTEepUCTUK. AJpKe 1H(PpacTpyKTypl HAIEKUTh OCOOIMBAa pOJb B
OTPUMaHHI CHHEPTeTHYHOTO e(PeKTy Bij B3aeMoii Oi3Hecy 1 AepxaBu. BoHa crpusie
1 BUAIIEHHIO €()eKTUBHOCTI MiAMTPUEMHUITBLKOT TISUTPHOCTI, BIUTMBAE HA PO3MIp BUTPAT
1 HaBITh HA TUI BUPOOHUIITBA Ta CIIPUUUHIOE MOMIMIIEHHS 1HIINX (HaKTOPiB, OCOOIHNBO
(dakTopy yacy.
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ABiarliiiHi BaHTaXHI TIEpEeBE3CHHS HAOyBalOTh BCE OUIBIIOI aKTyaJlbHOCTI Ta
NOMYJIIPHOCTI cepel] JIOTICTUYHUX KOMIIaHIA, OCOOJMBO THUX, IIO 3a0e3MeuyroTh
JIOCTaBKY TEPMIHOBHMX 1 BUCOKOBAapTICHUX BaHTaXiB. 3a AaHuMu noptany FactMR,
PUHOK aBialliifHIX BaHTAXHUX MEPEBE3CHb IEMOHCTPYE CTPIMKE 3pOCTaHHS: 3 00CATY
76,3 mapa gonapis CILIA y 2025 poii BiH IPOrHO30BaHO 30LIBIIUTHCS 10 248,2 MIp.
noinapiB CIIIA 1o 2035 poky, TOOTO OUIbII HIXK yTpHUl, 13 CEPEIHBOPIYHUM TEMIIOM
3pocTaHHs Ha piBHI 12,5% [1].

Taki MNPOrHO3HI TMOKA3HUKH MIJKPECIIOIOTh KPUTUYHO BAXKIUBY PpOJb
aBlallifHUX BaHTAXHHUX NIEPEBE3CHb Y PO3BUTKY CYyYacHOI I1100aJIbHOI EKOHOMIKH, SIKa
nefani OUTbIe 3aJeKUTh BIJ MIBUIKOCTI NOCTaBKH. lle 0cOOMMBO aKkTyanbHO IS
BHUCOKOBApPTICHUX 1 TEPMIHOBUX BaHTaXiB, [0 TMPEICTABIAIOTh 3HAYHI OOCSTH
kKamTany (y BapTICHOMY €KBIBaJieHTI) a00 3 IHIIUX TPUYUH TMOTPEOYIOTH
OIEepPaTUBHOIO TPAHCIIOPTYBAHHS, 30KpEMa Y MI>KKOHTUHEHTAJIbHOMY CIIOJTyUEHHI.

3a maHUMU TOTO X JDKepena, HalOUIbIl IHTEHCUBHE 3POCTAHHS OUYIKYETHCS Y
nepion 3 2025 1o 2030 pokiB — OPIEHTOBHO Y JIBa pa3u MOPIBHSAHO 3 0a30BUM PiBHEM
2025 poky. Taka quHaMmika 3yMOBJIEHA HacaMIiepe]l aKTUBHOKO HUQPOBI3AII€I0 Ta
1H(opMaTHU3alli€r0 MPOIIECIB TOCTABKH, ONIEPATUBHOIO YIPABIIHHS Ta KOOpAMHAIIIT Ha
BCIX eTamax TPaHCHOPTHO-TEeXHOJoriyHOTO Tiporiecy [1-3]. OuikyeTbes, 1110
BIIPOBA/DKCHHSI 3a3HAYEHUX pIIIEHb CHPUSTUME IIJBUILIECHHIO HaAIMHOCTI Ta
Y3rOHKEHOCT] M1 yCiX YYaCHHUKIB IMEPEBI3HOTO MPOIECy, 3HMKEHHIO WMOBIPHOCTI
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BUHUKHEHHSI HEIITATHUX CUTYyalllM 1, K HACIIJOK, MiJBUILEHHIO BIJIMOBOCTIHKOCTI
TPaHCTIOPTHO-TEXHOJIOTTYHUX CHCTEM.

3pocTaHHS JMAaHOTO BHUAY TIEPEBE3CHb 3HAYHOIO MIpOI0 0OyMOBIIECHE
301IBIIEHHSM MOMUTY Ha Il CErMEHT TPAHCIOPTHOI JIOTICTUKHU, Hacammepes 3 00Ky
SJICKTPOHHO1T KOMEPIIii Ta OHJIAH-TOPTiBI [2-4], iKa JaBHO BUHIILIA 32 MEXKI OKPEMHUX
KpaiH 1 HaBiTb €KOHOMIYHUX pErioHiB cBITY. KpiM Toro, cmocrepiraerbcs CTiiike
3pOCTaHHs MOMUTY Ha TEPMIHOBY JIOCTaBKYy MOCHJIOK 1 ApiOHUX MapTiii BaHTaXIiB, 110
CBIJIYUTH MPO 30UIBIIEHHS TUIATOCIIPOMOXKHOTO IMOMUTY, OPIEHTOBAHOTO HA IIBUIKICTD
JIOCTaBKM Ta TOTOBOTO CILJIadyBaTH 3a II€ JOJIATKOBY BapTICTh. BiamoBiiHO 10
MOTOYHOI CUTYallli Ta MPOTHO3HUX OIIHOK, CTPYKTypa JIKepes JoXOAiB (GOpMyeThCS
BIJIMOBIJTHUM YUHOM (PUCYHOK 1, pUCYHOK 2).

.

® BHYTPILWHI HANPAMKMK ® MiKHapoZHi HanpsAMKKM = EKcnegmuTopCbKi nocayrm

m AgiakomnaHii = [TowToBi nocayru = [lpomuncnoBi matepianu

m O6nhagHaHHA

Pucynox 1 — JIxxepena noxoxis 3a nanumu 2025 poky
Jxepeno [1]

(

m EKCnpec-BaHTa)i BcepeanHi KpaiHm m [o6anbHi TOProseibHi HaNPAMKHN
= Mnatdopmu undpoBOro nepecunaHHA ® Po3lwmpeHa NponycKHa 34aTHICTb aBiakoMNaHii
= PO3WMpeEHi NOWTOBI NOCAYrn u Po3wmpeHa NpoOMMCNOBA NIOTICTUKA

® Po3ymHe TPaHCMopTyBaHHA 061a4HaHHA

Pucynox 2 — JIxxepena 10xo/1iB 3a mporao3HuMu ganumu 110 2030 poky
Jlxepeno [1]
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Cripg 3a3Ha4MTH, IO 3 YpaxXyBaHHSIM Cy4yaCHUX TEH/CHIIIA PO3BUTKY aBialiiftHO1
JIOTICTHKH, aBlalliiHUI TPaHCHOPT MOCTYMOBO IepecTae OyTH 130JIbOBAaHUM BUIOM
TpaHcnopty [2, 3]. st KiIi€eHTIB 1 onepaTopiB BaHTAXKHUX MEPEBE3EHb JIeall MEHIII
aKTyaJlbHUMU € TUTaHHS (QYHKIIOHYBaHHS OKPEMO aBialliifHOrO TpaHCHOPTY,
HATOMICTh 3pPOCTa€ yBara J0 KOMIUIEKCHOI MpOOJEeMaTHKU JTOCTaBKM BaHTAXIB, IO
nependadyae BUKOPUCTAHHS  MYJbTUMOJANBHUX TEXHOJOTIH 13  3alydeHHSIM
aBTOMOO1JIBHOTO, 3aJII3HUYHOTO Ta MOBITPSIHOTO TPAHCIIOPTY.
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CydacHuid eram pO3BUTKY aBTOTPAHCIOPTHOI Taly3i XapaKTepU3y€eThCs
BHCOKOIO JMHAMIKOIO 3MiH, 3yMOBJICHOIO MpolLecaMH Tiodanmizauii, mudposizarii
€KOHOMIKH Ta 3pOCTaHHSIM BUMOT J0 €(heKTUBHOCTI 1 O€3MEKH TPAHCIIOPTHUX CHUCTEM.
ABTOMOOLIBHUI TPAHCIOPT BIAITpa€e KIOYOBY pojib y 3a0e3neyeHHI MOOUIBHOCTI
HaceJlIeHHs Ta (YHKIIOHYBaHHI €KOHOMIKH, M0 OOyMOBIIOE HEOOXIAHICTh
dbopMyBaHHS HayKOBO OOTPYHTOBAaHUX MITXOJIB 0 HOTO PO3BUTKY. Y IMX yMOBax
O0COOJIMBOTO 3HAYEHHS HAOyBa€ CHCTEMHHMM TWIAXiJd, SKUW J03BOJISE PO3TIISAIATH
aBTOTPAHCIIOPTHY Tally3b SIK CKJIAOHY l€papXiyHy CHCTEMY, IO (PYHKILIOHYE Yy
B3a€MO/IIi 3 IHIIMMH €JIEMEHTaMU TPAHCIIOPTHOT Ta €KOHOMIUHO1 1HQPACTPYKTYPH.

CucremHuii miaxia nepeadavae KOMIUIEKCHUM aHalli3 CTPYKTYpH, QYHKLINA Ta
B3a€MO3B’SI3KIB  €JIEMEHTIB aBTOTPAHCIOPTHOI Taly3i 3 ypaxXyBaHHAM BIUIUBY
30BHIIIHIX 1 BHYTpPIMIHIX (akTopiB. Takui MiaXiJ JA03BOJSE BUSABIATH KIHOYOBI
npoOjeMu  PO3BUTKY, BH3HAYaTH TMPIOPUTETHI HANpsIMU  MOJEpHi3alli Ta
3a0e3reuyBaTl  Y3TO/DKEHICTh  yOPAaBIIHCBKUX  PIIIEHb HAa PI3HUX  PIBHSAX.


https://www.factmr.com/report/air-cargo-freight-logistics-market?utm_source=chatgpt.com
https://www.factmr.com/report/air-cargo-freight-logistics-market?utm_source=chatgpt.com
https://arxiv.org/pdf/2403.11086
https://arxiv.org/pdf/2506.10290
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ABTOTpPaHCIOPTHA Taly3b y IIbOMY KOHTEKCTI PO3IJIAJAEThCS SK BIIKpPUTA CHCTEMA,
IO BKJIIOYA€E TPAHCHIOPTHI 3aCO0H, JOPOXKHIO 1HHPACTPYKTYPY, CUCTEMY yIPaBIiHHS
MIEPEBE3CHHSIMHU, HOPMATHBHO-TIPABOBE 3a0€3MEUYCHHS Ta JIOACHKHMA (pakTop, SIKi
nepeOyBaroTh y MOCTiHHINA B3aemoii [1].

OpHi€r0 3 OCHOBHHUX IEpeBar CUCTEMHOIO MIJAXOIY € MOXJIMBICTh IHTErparii
PI3HOPITHUX KOMIIOHEHTIB y €IuHy (YHKIIOHAIbHY CTpYKTypy. lLle ocoGmmBo
BAXJIMBO B YMOBax pO3BUTKY IHTENEKTyaJIbHUX TPAHCIOPTHUX CHCTEM, SIKI
00’ eHyI0Th 1HGOPMAIIIHI TEXHOJIOT11, 3aCO0M 3B’S3KYy Ta aBTOMAaTHU30BaH1 CUCTEMH
yopaBiiHHSA. BHpoBajpkeHHS TaKMX CHUCTEM JI03BOJISIE€ TMIJIBUIMUTH €()EKTUBHICTD
BUKOPHUCTAHHA TPAHCIIOPTHOI 1IHQPACTPYKTYPH, ONITUMI3yBaTH TPAHCIIOPTHI MOTOKHU Ta
3HM3UTU piBeHb aBapidHocTi. CucreMHUi miaxig 3a0e3neuye  y3rojKeHe
BIIPOBAPKCHHS IHHOBAI[IH, 1110 CIIPUSIE TOCATHEHHIO CHHEPTeTUYHOTO eeKTy [2].

BaxxauBUM acmekTOM CHCTEMHOTO PO3BUTKY aBTOTPAHCHOPTHOI raiysi €
BpaxyBaHHS B3a€MOJIi MK PI3HUMH BHJIAMHU TPAHCIOPTY Ta 1H(PACTPYKTYpHUMU
eseMeHTamu. [HTerpaiis aBToMOOUTBHOTO TPAHCIIOPTY 3 IHIIUMH BUJIAMHU IIEPEBE3EHb,
TaKUMH SK 3aJ113HUYHUNA Ta BOJHUM TPAHCIOPT, N03BOJsiE (pOpMyBaTH €(PEKTHUBHI
JIOTICTUYHI JIAHIIOTH Ta 3a0e3nedyBaTu O€3MepepBHICTh TPAHCIIOPTHOTO mpolecy. Y
bOMY KOHTEKCTI CHUCTEMHHUM MIiAX1J] BHCTYIIa€ OCHOBOIO [UJIsi (POpMyBaHHs
MYJIBTUMOIATFHUX TPAHCTIOPTHUX CHUCTEM, IO BiAMOBIIAIOTH Cy9aCHUM BHUMOTaM J0
MOOUIBHOCTI Ta CTaJIOr0 PO3BUTKY.

CyTTeBe 3HAUEHHS Ma€ TaKOXX  EKOHOMIYHHMH  aCleKT  PO3BUTKY
aBTOTPAHCIIOPTHOI Tally3i, SIKUWA Mependadyae ONTHUMI3AIi0 BUTPAT, MIIBUIIEHHS
KOHKYPEHTOCIIPOMOXHOCTI ~ TPAHCIOPTHUX  MIANPUEMCTB Ta  3a0e3MeueHHs
e(eKTUBHOTO BUKOPUCTAHHS pecypciB. CHCTeMHMI TiAXiJl JO3BOJISIE BPAaXOBYBATU
€KOHOMIYHI, TEXHIUHI Ta OpraHi3ailiifdi (hakTopu y iX B3a€EMO3B 53Ky, 110 3a0e3meuye
OUIBII OOIPYHTOBAaHE MPUUHSATTS YHPABIIHCHKUX pillleHb. BUKOpHUCTaHHS CydYacHHX
METO/IB E€KOHOMIYHOIO aHajidy Ta TMPOTHO3YBAHHS JI03BOJISIE  OLIHIOBATH
€(EeKTUBHICTh IHBECTULIMHUX MMPOEKTIB Ta BU3HAYATH MPIOPUTETHI HAIPSIMU PO3BUTKY
ramy3i [3].

He MeHII BaxIMBUM € €KOJIOTIYHUU acmleKkT, sSIkuil HaOyBae OCOOJUBOIO
3HA4YeHHS B yMOBaX IMOCUJICHHS BUMOT JI0 3HI)KEHHS HETAaTUBHOTO BIUTMBY TPAHCTIOPTY
Ha HaBKOJUIIHE cepenoBuiie. CUCTEMHUMN MIAX1] H03BOJISE THTErPYBaTH €KOJOT1UHI
KpUTEpli y TIpoLleC YNPaBIiHHA AaBTOTPAHCIOPTHOIO Tally33l0, IO CHpPHSE
BIIPOBA/KECHHIO €KOJIOTTYHO YUCTHX TEXHOJOTI, PO3BUTKY €JIEKTPOTPAHCIOPTY Ta
ONTHUMI3allii TPAaHCTIOPTHUX MOTOKIB 3 METOO 3HIKCHHSI BUKHIIB IITKIITTUBUX PEYOBHH.

Po3BUTOK  aBTOTpAaHCMOPTHOI  Talmy3l TakKOX TICHO TIOB’SI3aHUMA 13
BIIPOBAHKCHHAM ITU(POBUX TEXHOJIOTIH, sIK1 3a0€3MeUyI0Th aBTOMATH3AIIII0 TPOIIECIB
YOpaBIIHHS, MIABUIEHHS TOYHOCTI ITUTAHYBAHHS Ta OMNEPATHBHICTH MPUUHSATTS
pitieHb. BUKOpUCTaHHS CHCTEM MOHITOPHHTY, TEJIEMATHKU Ta AHATITUKH BEITHKUX
JAHUX JI03BOJIIE OTPUMYBAaTH OO’ €KTHBHY 1H(QOpMALII0 MPO CTaH TPAHCIOPTHOI
CHUCTEMH Ta MPOTHO3YBaTH ii pO3BUTOK. CUCTEMHMM MiJX1] 3a0e3mneuye iHTerpaito
IUX TEXHOJOrd Yy €IuHy 1HQopMaliiiHy 1HQPACTPYyKTypy, IHO MiJIBHUIILYE
e(eKTUBHICTh YIPABIIHHS rany33to [4].

Pa3zom 3 TuM, peanizailisi CHCTEMHOTO MiIXO1Y JO PO3BUTKY aBTOTPAHCIOPTHOL
rajxy3i CTUKaeTbcs 3 psaaoM mpoosiem. OpHI€I0 3 HHMX € HEIOCTaTHIM pPIBEHb
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KOOpAMHAIl MDK PI3HUMHU CyO’€KTaMH TPAHCHOPTHOI JISJIBHOCTI, IO YCKJIAIHIOE
Y3TOJKEHHS CTPATEeTIYHUX pIlieHb. [HIITOI0 MPOo0IeMOor0 € 0OMEXKEHICTh (PiHAHCOBUX
pecypciB, MO CTPUMYy€E BIPOBAKEHHS 1HHOBAIIMHUX TEXHOJIOTIA Ta MOJEpHI3AIlIO
iHppacTpykTypu. KpiM TOro, icHye HEOOXITHICTh YJIOCKOHAJIECHHS HOPMATHUBHO-
npaBoBOoi 0a3u, siKa TOBMHHA BIAMOBIAATHM CY4YaCHUM BHMOTaM PO3BHUTKY
TPAHCTIOPTHUX CHCTEM.

[TepcniekTBM PO3BUTKY AaBTOTPAHCIIOPTHOI Taidy3l Ha OCHOBI CHCTEMHOTO
MIX0y TOB’sI3aHI 3 MOJAJBIION IHTETPAIIEI0 TPAHCHOPTHUX CUCTEM, PO3BUTKOM
IHTEICKTYyaJIbHUX TEXHOJOTI Ta BMIPOBAJKEHHSM KOHIICMIII CTaJOro PO3BUTKY.
OuikyeTbCs, IO BUKOPUCTAHHS CHCTEMHOTO MiAXOY JTIO3BOJIUTH 3a0€3MEUUTH O1IBII
eekTuBHE (PYHKIIOHYBaHHS TPAHCIOPTHOI Tay3l, MJABUIIUTH PIBEHb OE3MEeKU
JIOPOKHBOTO PYyXY Ta 3HU3UTH HETAaTHBHUI BIUIMB Ha HABKOJIMIIIHE CEPEIOBHUIILIE.

Takum 4YMHOM, CHCTEMHUMN MIIX1]] € BaKJIUBUM METOJIOJIOTTYHUM THCTPYMEHTOM,
mo 3a0e3leuye KOMIUIGKCHHII pPO3BHUTOK AaBTOTPAHCIOPTHOI ramy3i. Horo
3aCTOCYBaHHSI [I03BOJIIE BpPaxOBYBaTH 0OaratoakTOpHICTh Ta B3a€EMO3AJIEKHICTD
IIPOLIECIB, 1O BiOYBAIOTHCS Y TPAHCIOPTHIN CUCTEMI, Ta CTBOPIOE MEPEAYMOBH IS
MIJBUIICHHS €(PEKTUBHOCTI, OE3MEKU Ta CTAIOCTI (PYHKIIIOHYBaHHSI aBTOMOOLIBHOTO
TPaHCTIOPTY.
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CydacHuid  eram  pO3BUTKY TPAHCIOPTHOI Tally3i  XapaKTepU3YEThCS
IHTEHCUBHOIO LM(POBI3alli€l0 BUPOOHMYUX 1 YHPABIIHCHKUX MPOIECIB, IO
OOyMOBJICHO  HEOOXITHICTIO  MIABUIIEHHA  €()EKTUBHOCTI  (PYHKI[IOHYBaHHS
aBTOTPAHCIIOPTHUX MIAMPUEMCTB B YMOBAX 3POCTAIOU0i KOHKYPEHIIii, 00OMEKEHOCTI
pecypciB  Ta BHCOKHMX BHMOT JIO SIKOCTI TPaHCHOPTHOTO OOCIyrOBYBaHHSI.
ABTOTpPaHCIIOPTHE TOCIOJAPCTBO SK CKJAJHA OpTaHi3aliiHO-TEXHIYHA CHUCTEMa
notpedye 3acTOCYBaHHA HOBITHIX MIAXOAIB JO YIpPABIIHHA, AKl 0a3ylOThCsS Ha
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BUKOPHUCTaHHI  1H(OpMAIIITHO-KOMYHIKAIIMHUX  TEXHOJIOT1H, aBTOMAaTHU30BaHUX
cucTeM 00poOKH JaHUX Ta IHTENEKTyalIbHUX allTOPUTMIB MPUAHATTS PILICHb.

Tpanuiiitni MeToau ympaBIiHHS, IO IPYHTYIOThCS Ha CTAaTUYHHUX IIJIaHaXx,
pyuHiii 00pobui iHdopmarii Ta O0OMEXKEHOMY BHKOPHCTAHHI aHATITUYHHUX
IHCTpYMEHTIB, He 3a0e3MeuyloTh HEOOXITHOTO PiBHA OMNEPATUBHOCTI Ta TOYHOCTI
YOPaBIIHCHKUX PIIEHb. Y 3B’S3KY 3 IIUM aKTyaJbHUM € BIPOBAPKCHHS HU(PPOBUX
TEXHOJOT1HM, Kl J03BOJSIOTH I1HTETPYBAaTH BCI MIJACHUCTEMHU aBTOTPAHCIOPTHOTO
MIANPUEMCTBA B €auHEe 1HGOpMaIlIfHE cepeoBUIle, 3a0e3MeUYUTH MOHITOPUHT
MPOILIECIB Y peaIbHOMY Yaci Ta ONTUMI3yBaTH BUKOPUCTAHHS pecypciB [1; 2].

ABTOTpaHCHOPTHE TOCMOAAPCTBO OXOILIIOE CYKYIHICTh MPOIIECIB, OB’ sI3aHUX
13 IUTaHYBaHHSM, OpraHi3alli€l0 Ta KOHTPOJEM IepeBe3eHb, TEXHIYHUM
00CITyrOBYBaHHSM 1 pEMOHTOM TPAHCIIOPTHUX 3aCO0IB, YIIPABIIHHAM MIEPCOHATIOM Ta
MaTepialbHO-TEXHIYHUM 3a0e3neyeHHsIM. EdekTuBHICTh (YHKIIIOHYBaHHS TaKoi
CICTEeMH BW3HAYAETHCS 3/IaTHICTIO OINEpPaTHBHO pearyBaThd Ha 3MIiHH IOIUTY,
ONTUMAJIbHO BUKOPUCTOBYBATH PYXOMMI CKJIaJl 1 MIHIMI3yBaTl BUTPATH.

J10 OCHOBHMX ITPOOJIEM YIIPABIiHHS aBTOTPAHCIIOPTHUM T'OCIIOIAPCTBOM HAJIEKATh:

— HEI0CTaTHS MPO30PICTh ONEPALIIIHUX MPOLIECIB;

— HepaIioHaJIbHE BUKOPUCTAHHS PyXOMOTO CKIIAIy;

— IIEPEBUTPATH MAJBHOTO Ta EKCIUTyaTallfHUX MaTepiaiiB;

— BIACYTHICTh €(QEKTHUBHMUX MEXaHI3MIB KOHTPOJIO TEXHIYHOTO CTaHy
TPAHCIIOPTHUX 3aCO01B;

— HU3bKUU pIBEHb aBTOMATHU3aLlli IPOLIECIB IIAHYBAaHHS Ta IUCIETYEpU3aLlli.

B ymoBax mudpoBoi Tpancopmarii i mpoOIeMU MOXKYTh OyTH BUpIIICHI
IUIIXOM BIIPOBAPKCHHS 1HTErpPOBaHUX 1H(OPMAIIIHHUX CHUCTEM, IO 3a0e3MeuyoTh
00poOKYy BETMKHUX MACHBIB JAHUX 1 MATPUMKY MPUUHATTS YNPABIIHCHKUX PIIICHb Y
peanbHOMY 4aci [3].

CyuacHi 1m(poBl TEXHOJOrIi CTBOPIOIOTH MEPEAYMOBH ISl  SIKICHOTO
BJIOCKOHAJICHHSI YIPaBIiHHSA aBTOTPAHCIIOPTHUMHU MiANpUEMCTBaMH. J[0 OCHOBHHX
TEXHOJIOTTYHHUX PIIIEHb, III0 BUKOPUCTOBYIOTHCA B 111i1 cepi, HaIexKaTh:

1. Cuctemu GPS-MOHITOpPUHTY Ta T€IEMATUKH

3acToCcyBaHHS CUCTEM CYMYTHHKOBOTO MOHITOPHUHIY JIO3BOJISIE BIJCTEXYBAaTH
MICIIE3HAXO/[KEHHS TPAHCIIOPTHUX 3aC001B, KOHTPOIIOBATH MIBUJIKICTh PYXY, BUTPATH
NajbHOrO0 Ta pexuM poOoTu BojliB. Ile 3abe3medye MIABUILNEHHS JUCUUILIIHH,
3HIDKCHHSI BUTPAT 1 TOKPAIeHHS O€3MeKH MepeBe3eHb.

2. ABTomaTtH30BaH1 cucteMu ynpasiiaHs mianpuemctsoM (ERP, TMS)

[aTerpoBani iHpOpMaIIiifHI CHCTEMHU 3a0€3MeUyI0Th KOOPAMHAIIII0 BCIX Oi3HEC-
MPOIIECIB MIANPUEMCTBA: TUUIAaHYBaHHS TEpPEBE3€Hb, OOJIK pecypciB, (iHAHCOBUM
KOHTPOJIb, YIIPABIIHHS IEPCOHATIOM. BIIpoBaykeHHsI TAKUX CUCTEM J103BOJISIE 3HU3UTU
aJIMIHICTPATHBHI BUTPATH Ta MiABUIIUTUA €(PEKTUBHICTH YIIPABIIHHS.

3. AHanmituka Benmkux ganux (Big Data)

AHani3 BeJIMKUX 00CSTIB JIaHUX, 110 T€HEPYIOThCS TPAHCIIOPTHUMU CUCTEMaMH,
JI03BOJISIE BUSIBJSITH 3aKOHOMIPHOCTI, TPOTHO3YBaTH IOMHUT Ha TMEPEBE3CHHS Ta
ONTHUMI3yBaT MapUIpyTH pyXy. BUKOpucCTaHHS aHAMITHYHUX IUIaTGopM 3alde3nedye
NPUIHATTS OOIPYHTOBAHUX YNPABIIHCHKUX PIILIEHb.

4. Intepuet peuett (IoT)
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BukopucTaHHs CEHCOPHHUX MPUCTPOIB JJIE MOHITOPUHTY TEXHIYHOTO CTaHy
TPAHCTIOPTHUX 3aCO0IB J03BOJISIE CBOEYACHO BHSIBIISITH HECIIPABHOCTI Ta 3amoliratu
aBapiifHuM cuTyamisM. Lle crpusie miABUILEHHIO HAAIITHOCTI PyXOMOTO CKIIaTy.

5. XMapHi TEXHOJOTIi

3acToCcyBaHHS XMapHUX CEPBICIB A03BOJISIE 3a0€3MEUNTH TOCTYII 10 1HPOpMaIIii
3 Oy1b-IKOTO MICIISl, TIABUIIMTH MacIITaOOBaHICTh CUCTEM Ta 3HU3UTH BUTPATH Ha iX
00CITyrOoByBaHHS.

BnpoBamxkenHss nu@poBUX TEXHOJOTIA B YNPaBIIHHS aBTOTPAHCIIOPTHUM
rocroAapcTBOM 3a0e3reuye CyTTeEBI €KOHOMIYHI Ta opraHizalliiini edektu. 30kpema,
pe3ysbTaTd JOCHIDKEHb CBIJYaTh, 110 BUKOpPUCTaHHA cucteM GPS-MoHITOpUHTY
JTIO3BOJISIE 3HU3UTHU BUTpATH TajbHOro Ha 10-20 %, a 3acTocyBaHHS ONTHUMI3AIlIHHUX
QITOPUTMIB MapIIPYTIB — CKOPOTUTHU MPOOIT TpaHCHOPTHUX 3aco0iB Ha 15-25 % [2;
4].

HesBaxatoun Ha 3HauHI nepeBard HUQpPOBI3alii, MPOUEC BIPOBAIHKEHHS
IM(POBUX TEXHOJIOT1H B aBTOTPAHCIIOPTHOMY FOCIIOAPCTBI CYITPOBOIKY€ETHCS PSAOM
npobiem. ONHI€0 3 KIOYOBUX € BHUCOKA BapTICTh BIPOBAIKECHHS 1H(POPMALIMHUX
CUCTEM, LI0 BKIIOYAE€ NpHI0aHHSA OOJaJHAHHS, MPOrpaMHOro 3abe3MedyeHHs Ta
HaBYaHHS NepcoHaty. /s 6araTboX MiANPUEMCTB 1€ € CyTTEBUM Oap’€pom, 0COOIHBO
B YMOBaXx 00MexeHUX (PiHAaHCOBUX PECYPCIB.

[HIIOFO BaXJIMBOIO MPOOJIEMOIO € HU3BKUN pIBEHb LU(POBOI KOMIETEHTHOCTI
nepconany. EdexTuBHe BUKOPUCTaHHS CydacHUX 1H(MOpMAIIHHUX CHCTEM MOTpedye
BIIMOBIHOT IIJATOTOBKM TIPAIliBHUKIB, IO BHUMAara€ JJOJAaTKOBHUX BHTpAT dYacy 1
pecypciB. HenoctaTHs kBanmidikailisi MOke MPU3BOJIUTH J0 MMOMHUIIOK Y POOOTI CUCTEM
1 3HIDKEHHS €(PEKTUBHOCTI iX BUKOPUCTAHHS.

CyTTeBUM OOMEXKEHHSAM € TaK0X (PparMeHTapHICTh BIPOBAKEHHS ITU(POBUX
pimenb. YacTo okpeMi miicucTeMu (GyHKI[IOHYIOTh HE3aJI€KHO O/IHA BiJl OJHOI, 1110 HE
JI03BOJISIE JTOCATTH TIOBHOI IHTErpamii JAaHWX 1 OTpUMATH CHUHEPTEeTHYHUN e(]eKT.
BincyTHICTh €IMHUX CTaHAApTIB OOMiHY 1H(pOpPMAIIIEI0 YCKIATHIOE B3a€EMOMII0 MiXK
PI3HUMH NPOTPAMHUMHM MPOAYKTAMHU Ta IMIJICUCTEMAMH M1 ANPUEMCTBA.

[Ipobnema kiGepOe3neku Takok HaOyBae OCOOJMBOrO 3HAYEHHS B YMOBax
uu@posizaiii. 3pocTaHHs OOCSATIB JaHMX 1 BUKOPUCTAHHS XMapHHUX TEXHOJOTIN
MIJBUILY€E PU3HK HECAHKIIIOHOBAHOTO AOCTYIY N0 1H(pOpMAIlii, 10 MOXKE MPU3BECTU
710 3HAYHUX €KOHOMIYHUX BTpaT.

[lepcniekTvBM PO3BUTKY TIOB’si3aHI 3 TMOJAIBIINOI 1HTErpaiiclo u(poBUx
TEXHOJIOT1H y BC1 aCTIEKTH JIsUTBHOCTI aBTOTPAHCIIOPTHOTO TocmoaapcTBa. OUiKyeThes
aKTUBHE BIIPOBAKEHHSI IUTYYHOTO 1HTEJICKTY JUIsl aBTOMATH3allli IPUHHATTS PIILIEHb,
PO3BUTOK OE3MIJIOTHOTO TPAHCHOPTY, YIOCKOHAJEHHS CHUCTEM IPOTHO3YBAaHHS Ta
ONTHUMIi3allii IepeBe3eHb.

BaxxnmuBuM HampsMoOM € CTBOPEHHS €IUHUX MHQPPOBHX TIaTdopM, sKi
00’ €IHYBaTUMYTb BC1 IIJICKCTEMH MIANPUEMCTBA B €IMHE 1H(OpMaIliiiHE cepeOBHILIE.
[le no3BONUTH 3a0€3MEUUTH KOMIUIEKCHE YHPABIIHHS pPECypcamu, IiJIBUILIUTH
e(eKTUBHICTb TJIaHYBaHHS Ta MOKPAIIUTH SKICTh TPAHCIIOPTHUX MOCIYT.

KpiM TOro, mnepcneKTUBHUM € PpO3BUTOK IHTErpalii aBTOTPAHCHOPTHUX
HIJIPUEMCTB 13 3arajJbHOMICBKUMH 1HTEJIEKTYaJbHUMUA TPAHCIIOPTHUMU CUCTEMAaMHU,
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1110 JI03BOJIMTH 3a0€31MeUnTH O1TBIN €(DEKTUBHE YIPABIIHHS TPAHCTIOPTHUMU ITOTOKAMHU
Ta MIJBUILIUTH PIBEHb OC3MEKH TOPOKHLOTO PYXY.

OnTumizailis ymnpaBiiHHS aBTOTPAHCIIOPTHUM TOCIOJApPCTBOM Ha OCHOBI
uGPOBUX TEXHOJOTIA € KIIOUOBUM HANpSMOM IMiJBUIICHHS €(EeKTUBHOCTI
(GYHKIIOHYBaHHS ~ TPAHCMOPTHUX  MIANPUEMCTB.  BukopucranHs  cydacHHX
1HbOpMAIIHHUX CUCTEM, aHATITHYHUX 1HCTPYMEHTIB Ta 1HTEIEKTyaIbHUX TEXHOJIOT1N
J03BOJIsIE 3a0€3MEeUnTH pallioHajJbHE BUKOPHCTAHHS PECYpCiB, MiJBULIUTH SKICTb
YIPABIIHCHKUX PIIIEHb Ta 3HU3UTU BUTPATH.

Hes3Bakarouu Ha HasiBHI MPOOJIEMH BIIPOBAKEHHSI, MEPCIIEKTURH I (PpoBizarii
€ 3HAYHUMHU 1 BU3HAYAIOTh MOJIAJBIINI PO3BUTOK TPAHCIIOPTHOI raiy3i. KomruiekcHe
BUKOPUCTAHHA HUGPOBUX TEXHOJIOTIH CTBOPIOE TMEpPeAyMOBU HJisi (PopMyBaHHs
€(EeKTUBHOTO, KOHKYPEHTOCIHPOMOXHOTO Ta  CTIMKOTO  aBTOTPAHCIOPTHOIO
roCHoJIapcTBa.
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YK 631.3:62-192:629.7
ICTOPIA PO3BUTKY TPAHCIHHOPTHOTI'O 3ABE3IIEYEHHA MICTA
KHEBA

KAJIIHEYEHKO A. KO, x.T.H.,
E-mail: okrug.kalinichenko@gmail.com
PYXHNJIO A. 3.
a.ruzhilo90@gmail.com
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

Micro KuiB € HaitOubiuM ypOaHICTUYHUM IIEHTPOM YKpaiHH, 110 BUKOHYE
GyHKIIT ~ MOMITHYHOTO,  €KOHOMIYHOTO,  KyJbTYpPHOrO,  HayKOBOro  Ta
aJIMIHICTPATUBHOTO OCEPENIKY Jep>KaBH. SIK CKJIaHA COMIaTbHO-EKOHOMIYHA CHCTEMA,
CTOJIUIISL MOTpeOye eDEKTUBHO OPraHi30BaHOI TPAHCHOPTHOI 1HMPACTPYKTYpH, sKa
3a0e3reuye TEPUTOPIAIBHY IUICHICTh MICTa, MOOUIBHICTh HaceJIeHHS Ta
(GyHKLIOHYBaHHSA BCiX cdep KUTTENISUIbHOCTI. PiBeHb pPO3BUTKY TPaHCIOPTHOL
CUCTeMH O€3MOocepeIHbO BIUIMBAE HA SIKICTh KUTTA HACEJICHHS, JOCTYIHICTh
COIIaJIbHUX TIOCHYT, €(EKTUBHICTh T'OCHOJAPCHKOT MISJILHOCTI Ta IHBECTULINHY
NpUBAOJIUBICTh MICTA.
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[cTopuuHMil pO3BUTOK TpaHCHOpTHOro 3abe3nedeHHs: Kuesa BigoOpaxkae
OCHOBH1 eranu #oro ypOanictuyHoi eBomomii. Y mepion KwuiBcbka Pyck micto
BIJIITpaBajo PoJb KJIOYOBOIO TOPTOBEIHHOIO By3Jia Ha IUISIXY «13 BapsAr Y TPEKW», 1€
OCHOBHOIO TPAHCIIOPTHOIO MaricTpayutio Oyia piuka J(Himpo. Y 1eil gac nepeBaxaim
BOJIHI TMEPEBE3EHHS, TOJl SK BHYTPIIIHBOMICHKI MEPEMIIIEHHS 3A1ACHIOBAIUCS 3a
JIOTIOMOTOIO TY>KOBOTO TPAHCIIOPTY.

VY XIX cTomiTTi BiI0OYBa€THCS MOCTYIIOBA MOIEPHI3allisl TPAHCTIOPTHOI CUCTEMHU:
3’ SIBJISIIOTHCS OMHIOYCH, PO3BUBAETHCS PIUKOBUN TPAHCIIOPT, IO CIIPHUSE aKTUBI3allii
ekoHOMI4HOiI misuibHOCTI. Hanpukiami XIX cromitrs KuiB crae ogHuM 13 mioHEpiB
BIIPOBAKCHHS €JIEKTPUYHOTO TpaHcmopTy B €Bpomi. Y 1892 porui Oysio BIAKPUTO
NepIly JHII0 €JIEKTPUYHOrO0 TpaMBasi, IO CTAJIO BAXJIMBUM €TallOM Y PO3BUTKY
MICBKUX IepeBe3eHb. BuOip enekTpuuHoi TiIru OyB OOYMOBICHHMHM CKJIQTHUMH
reorpagiyHUMU YMOBaMH, 30KpeMa 3HAYHUMHU TepernaiaMi BUCOT MICHKOTO pebedy.

VY nepuriid nosioBuHI XX CTOJITTA TpamMBail HaOyBae CTaTyCy OCHOBHOI'O BHUIY
MICBKOTO TpaHcmopTy. [lapanensHO pO3BUBAETHCS aBTOOYCHE CIIONYYEHHS, IO
3a0e3reuye TPAHCHOPTHY MOCTYIHICTh HOBHUX JKUTIOBUX paiioHiB. Y 1935 pomi
BBEJICHO B EKCIUIyaTallil0 TPOJEHOYCHHI TpPaHCIOPT, KM Yy MOBOEHHUN MEPIOA
3a3HaB 3HAYHOTO PO3IIUPEHHS.

SIKiCHO HOBHUM €TaroM PO3BHUTKY TPAHCIIOPTHOI CHCTEMHU CTAJIO BIIKPUTTSA y
1960 poui KuiBcbkoro metrpormnositeny. MerponoiTeH 3a0€31eunB BUCOKHUI PIBEHb
MPOBI3HOT  CIIPOMOXKHOCTI Ta CTaB  0a30BUM  €JIEMEHTOM  TPaHCIOPTHOI
iHpacTpykTypu MicTa. MIoro po3BHTOK CYIPOBOKYBABCS PO3IIMPEHHIM MEPExi y
HAIpPSIMKY HOBUX JKUTJIOBUX MACHBIB Ta IHTETPAIII€I0 3 IHITUMU BUJIAMU TPAHCTIOPTY.

CyuacHa TpaHcnopTHa cuctemMa KueBa € 6araTOKOMIIOHEHTHOIO Ta BKIJIFOYAE
METpPOTIONITEH, TpaMBaWHUN, TPOJIEUOYCHUI, aBTOOYCHUN TPAHCIOPT, MICBKY
CJIEKTPUUKY Ta 1HII BHUAM T[EpeBe3eHb. BaXIMBUM HAMpsIMOM PO3BHUTKY €
BIIPOBA/KCHHSI 1HTEIEKTYaJIbHUX TPAHCIIOPTHUX CHUCTEM, €JIEKTPOHHOTO KBHUTKA, a
TaK0>X OHOBJICHHSI PyXOMOT'O CKJIaly 3 ypaxyBaHHSM IMPHUHIIUIIIB €HEProe(PeKTHUBHOCTI
Ta €KOJIOT1YHOI O€3MeKH.

Pazom 3 Tum, QyHKIIOHYBaHHS TPAHCHOPTHOI CUCTEMH CYHPOBOIKYETHCS
HU3KOI MpoOJieM, cepell SKUX NEepPEeBaHTAXKEHICTh BYJIMYHO-TOPOKHBOI MEpEexi,
HEJIOCTATHIN PIBEHb PO3BUTKY TPAHCIIOPTHOI 1H(YPACTPYKTYPH, 3HOLLIEHICTh OCHOBHHUX
GboHIIB Ta HEOOXIAHICTH BOPOBAIKEHHS EKOJOTIYHO YHUCTUX BHUJIB TPAHCHOPTY.
Bupimenns mmx mpoOieM moTpedye KOMIUIEKCHOTO TMIiAXOJy, IO BKIIOYAE
CTpaTeriyHe IUIaHyBaHHSA, MOJIEpHI3AIli0 1HOPACTPYKTYpH Ta ONTUMI3AIIIO
TPAHCTIOPTHUX MOTOKIB.

PosButok TpancmoptHOi cuctemu KueBa € BimoOpakeHHSM HOTO COIIabHO-
E€KOHOMIYHOI  AuHamiku Ta  ypOanictmunux  TpaHchopmariii. EdextuBhe
GyHKIIIOHYBaHHS TPAHCTIOPTHOT 1HOPACTPYKTYPH BUCTYIIA€ KIFOYOBOIO MTEPETYMOBOIO
CTaJIOr0 PO3BUTKY MICTa, MIABUIIEHHS SKOCTI JKUTTS HACEJIeHHS Ta 3a0e3IeueHHs
KOHKYPEHTOCIPOMOKHOCTI CTOJIUILIL.
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RISK MANAGEMENT OF POST-WAR RESTART OF TRANSPORT
INFRASTRUCTURE IN UKRAINE

Viktoriia V. Klymenko, PhD in Economics, Associate Professor
Nadiia N. Novalska, PhD in Economics, Associate Professor
Oleksandr R. Yeroshenko, Senior Lecturer
National University "Kyiv Aviation Institute"
e-mail: viktoriia.klymenko@npp.kai.edu.ua

The operation of Ukraine's transport sector in the post-war period will involve a
range of security, technical, and infrastructural risks and threats. These must be
anticipated, and a comprehensive set of measures must be developed to mitigate them.
In contemporary practice, several core concepts of risk are applied:

— risk as a characteristic of a potential hazard, representing the possibility of

adverse events occurring and causing harm;

— risk as a measure of discrepancy between decision outcomes in terms of their

utility, and as the likelihood of worst-case alternatives materializing [1].

A particularly complex issue is the resumption of post-war airport operations to
ensure effective interaction between air and road transport modes. According to the
regulatory acts governing the activities of transport enterprises in Ukraine, “risk is the
residual probability of an event with significant consequences occurring after
accounting for mitigation measures” [2].

In the post-war period, security risks may be associated with:

— strikes on and damage to airport facilities by various types of missiles and
attack UAVs, as well as sabotage and terrorist acts;

— the deployment of electronic warfare systems aimed at interfering with air
navigation infrastructure;

— cyberattacks on critical airport information systems;

— chemical, biological, and radiological threats;

— aircraft seizure and hijacking while grounded at the airport;
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— threats of committing acts of unlawful interference;

— the concealment of improvised explosive devices, firearms, or bladed
weapons on a person, in carry-on baggage, or in personal belongings [3].

Security risk management necessitates the construction of shelters directly
within airport terminals and the development of rapid evacuation protocols. It is
critically important to train aviation security personnel in profiling techniques to
identify potentially dangerous individuals before they even approach security restricted
areas, alongside the implementation of biometric technologies.

Mitigating cyber threats requires the creation of isolated perimeters for mission-
critical systems, the implementation of real-time data backup protocols, and the regular
stress testing of the cybersecurity system. A comprehensive integration of engineering
and technical measures, strict procedural protocols, and enhanced coordination with
state security forces is the only viable path to ensure the safe operation of the airport in
post-war realities.

In the post-war period, the hazard of landmines and unexploded ordnance will
remain a significant concern. Despite clearance operations across the airport premises,
the potential discovery of explosive remnants of war in the ground near the runway or
within underground utilities continues to present a direct threat to passenger and staff
safety, and aircraft structural integrity, potentially causing operational shutdowns. The
management of this risk demands comprehensive, multi-phase technical
reconnaissance and certified clearance of the entire airport footprint in collaboration
with specialized units of the State Emergency Service of Ukraine. Additionally, it
requires deploying continuous pavement condition monitoring systems that leverage
advanced ground-penetrating radar technologies ahead of every flight cycle.

In addition to security risks, post-war airport operations will also be affected by
technical and infrastructural risks, which include the following:

— risks of equipment failure due to prolonged downtime and damage to airport
infrastructure;

— the risk of infrastructure deterioration caused by hidden runway defects
(visually undetectable microcracks from explosions) and the degradation of taxiways
resulting from suspended operations;

— failures of ground support equipment, such as apron buses, passenger steps,
and tow tractors. Equipment left idle for extended periods carries a high risk of
breakdown (e.g., discharged batteries, dried-out seals, outdated software);

— risks of malfunctions or disruptions in the terminal's utility networks
(ventilation, heating, and water supply systems) and the baggage handling system
following prolonged downtime.

To mitigate these technical and infrastructural risks, it is essential to conduct a
comprehensive technical audit of the airport complexes and execute operational test
runs 1-2 months prior to their reopening.

Literature
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system (in Ukrainian). Retrieved from:
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V]IK 656.1
AHAJI3 EOEKTUBHOCTI POBOTH TOB «<HOBA TIOIITA» 3
BIIKPUTTS ®LIIAJIB B KPATHAX €C

Mysukin Muxaiijao Iroposuu!, k.1.1., 101€HT, TOLEHT
Hecrepenko I'anuna IBaniBHaZ, K.T.H., TOLEHT,
Bina Karepuna IropiBua', crynentka
! Vuieepcumem mumnoi cnpasu ma ¢hinancis,
2 Vipaincokuil 0epocasnuil yHieepcumem HayKu i mexHono0z2ii

CyyacHi TeHIEHIII1 CTPIMKOTO 3pOCTaHHS 00CSTIB MepeBe3eHb, BUMOT JI0 SKOCTI
0OCIIyrOoByBaHHS CIIO’KHMBAuiB Ta KOHKYpPEHIIIi Ha rJI00albHOMY PUHKY, BU3HAYaIOTh
KJIIOYOBY POJIb JIOTICTUYHUX IMPOLECIB, IK KOMIUIEKCHOI CUCTEMH B3a€MOIIOB’SI3aHUX
orepaiiid, y 3a0e3rnedeHHi 30epirants, 6e3nepepBHOro pyxy TOBapiB Ta YMpaBIiHHI
1H(}opMaIiiHUMHU 1 PIHAHCOBUMHU TTOTOKAMH, 1110, Y CBOIO YEPTy, CIPUSITHUME PO3BUTKY
E€KOHOMIKM Ha eTalll Mepexojy J0 PUHKOBHUX BigHOCHH. [lnmanyBanHs, opranizamis i
KOHTPOJIb 32 BUKOHAHHSM TAKUX ONepaliid 311HCHIOIOTHCA OJHUM 13 JIJIEPIB PUHKY
eKCIIpec-A0CTaBKU B YKpaiHi, IHTETPOBAHOTO y CBITOBY JIOTICTUYHY cuctemy, — TOB
«Hosa Ilomray. sike, Moa0JIaBIIM BUKJIUKKM €KOHOMIYHUX KpH3, 3a0e3nedye sikicHe |
ONEepaTUBHE HAJJAHHS IIMPOKOI0 CIEKTPY MOCIYT, CEpell SIKUX CKIAAChKI 1 Kyp €PChKI,
3 IOCTABKHM MOCHJIOK, TOKYMEHTIB 1 BEJIMKUX BAHTAXIB Y HAMKOPOTII TEPMIHH, SIK 110
BC1i TepUTOpii YKpaiHu, TaK 1 3a ii MexaMu, a TaKoXkK (PpaxToBl MEPEeBE3CHHS Ta CEPBIC
byndinmenty. 3 MomeHTy 3acHyBaHHs 19 ciuns 2001 poky, ykpaiHChbka OaraTorpaHHa
TPAHCTIOPTHO-CKCIIEUITIHHA KOMIIAH1s IEMOHCTPY€E JUHAMIYHHUI PO3BUTOK, 1 CTAHOM
Ha 2025 pik Mae 13 Tuc. Bigginess, 24 tuc. momromaris, 110 TepmiHamiB Ta aero, a
3arajbHUM 00CSAT BiAMpPaBIIeHb csarae moHaa 480 MITH TOCHIIOK 1 BAHTAX1B IIIOPOKY, 110
JI03BOJISIE 33]TOBOJIBHUTH TOTPeOU (Pi3nyHUX 0C10 Ta KOPIOPATUBHUX KITIEHTIB 3aBISKH
MOCTYTIOBOMY PO3IIMPEHHIO MOXKJIMBOCTEH Ta BIPOBAIKEHHIO CYYaCHUX TEXHOJIOT1N
y BC1 IPOLIECH CBOET AiSTHHOCTI. [1]

AKTHUBHaA MIXKHApOJHA NISUTBHICTH KommaHli «HoBa mormra» oOxXoruioe psif
MOCJIYT BCIX €TamiB JOTICTUYHOTO JaHIora y 43 kpaiHax CBITY 1 TEPUTOPIN JOCTaBKU
nocuiok. Tax, 13 »koBTHsI 2022 poKy BOHa CTaJia EPILIOI0 YKPATHCHKOI0 MEPEXKEI0, sIKa
BiJIKpuJia BiaaieHHsT B €Bpomneiickkomy Corosi (€C) mig yac moBHOMacmTabHOIrO
BTOprueHHA. JJi1 3aBOIOBaHHSA KOHKYPEHTOCIPOMOKHOIO MICIS Ha CBITOBIM apeHi,
PO3BUTOK JaHOI OaraTOpIBHEBOI IHTETPOBAHOI CHUCTEMHU BiJIOYBA€ThCS HA OCHOBI
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CTpaterii TJI00aJIbHOTO 3pOCTaHHS BIACHUX IMPEACTABHUITB y KIIOUOBHUX pPETiOHAX,
ydacTi y MDKHapOAHHMX TPAaHCIOPTHUX IMPOEKTax 1 mporpamMax Ta BIPOBAIKECHHS
OaraTopyHKIIOHANBHUX  AI[DKUTAT  1HCTPYMEHTIB  (MyJBTHMOBHOTO  CaiTy,
MOOUTBHOTO 3aCTOCYHKY Ta 013HeC KaOiHeTy), YCIIITHO anmpoOOBaHUX B Y KpaiHi.
Omnosniena Ha nouatky 2024 poxy 0e30ap’epHa rpymna kommanii «NOVAy, y
MO€THAHHI TJI00aTBFHOTO AOCBIY 13 3HAHHSAMU JIOKATBHUX O0COOJIMBOCTEN, 00’ €aHAaIA
paHiie CTBOpeHi 3aKopI0HHI npeacTaBHUITBa (B Monmosi, [Tombmi, JIuTsi Ta Yexii),
i Operom «Nova Posty, 1 Bxke y kBiTHI 2025 poky HamidyBaia 135 TOYOK JOCTaBKH
€Bponu, roJIOBHUM 3aBJIaHHAM SIKMX CTaJla €KCIAHCIA HAa PUHOK MOIITOBHUX MOCTYT Y
kpainax €C. Bognouac mixkHapoaHa «NOV A group of companies)» akTHBHO PO3BUBA€E
JIOTICTUYHI PIIICHHS 3 OpraHi3allii TPaHCKOPJOHHOI JOCTaBKH 4Yepe3 PO3IIUPEHHS
posranykeHoi cucremu «Nova Post Europe», reorpadis sxoi oxoruttoe [losbiry, 110
BUCTYIA€ LIEHTPAIBHUM JIOTICTUYHUM Xa0OM 13 IBOMa COPTYBaJIbHUMHU TEpMiHAJIAMU
(y mictax Bapmasi i ['moryBi-ManonoiasCbkoMy) JUIsl TPAH3UTHUX NIEPEBE3EHb Ta Ha
TEepUTOPIl KpaiHu, a Takox mae S0 BigauieHs y 31 micti. ¥ 6epe3ni 2023 poky Oyio
BIJIKPUTO JABa BIIUIEHHS y MicTax BinbHtoc it Kaynac JIuTBu, Ta B 4epBHI BKa3aHOTO
poky —y Yexii, Pymynii Ta HimewunHi, e Hapasi npatoe 10, 2 1 19 myHKTIB JOCTaBKU
BIAIIOBITHO, @ 3TOJIOM TakKoX 3 saBrmcs BiagiaeHHs B CrmoBauuwHi, JlaTBii, EcToHIi,
VYropuwi # Itanii. [lignprueMcTBO MOCTIMHO pO3BUBAETHCS, 3aBASKA YOMY, A0 KIHISA
2024 poxy 10 Mepexi Joaanucs AeKuibka Kpail: Benuka bpuranis, Icnianist, ABcTpis,
ajie BOJTHOYAC PO3MOYaTO poOOTY TaKOXkK Ha puHKax ABCTpii Ta Hinepianais, 3araiom
Hamiuytoun moHaa 87 000 To4ok cepricy, 3 akux 135 — BiacHi myHkTH B €Bpori [2].
Pazom 13 Tum, cTpykrypa posramyxkeHoi cucreMu «NOVA» o00’ennye
YKpaiHChKI 1 MDDKHAPOIHI O13HECH, JI0 TIEPEITIKY SIKUX BXOMSTh: KOMIIAHIsS 3 PO3POOKU
JIOTICTUYHUX PIIIeHb JIJIS 33]I0BOJICHHS TOTPeO rio0anbHOi enekTpoHHoi komepitii (E-
Commerce) «Nova Global», aBiakommanis «Supernova Airlinesy, sika 31HCHHIIA
JECATKH PENCIB MK €BPONEHCHKUMH KpaiHaMu (Tiepiil BiIOyBaIuCs 32 MapLIpyTOM
Pura — JXemyB) 1 He3abapoMm pO3MOYHE TPAHCKOHTMHEHTAJIbHI IEPEBE3EHHS /10
Cnonyuenux IlTaTtiB Amepuku, HeOaHKIBCbKa (piHaHCOBA ycTaHoBa «NovaPay» nms
omeparlii MbKHapoAHOI miatikHoi cuctemu, «Nova Digital», mo € IT-kommnaniero,
PO3pOOHMKOM BEO-J0/IaTKIB Ta MPOTPAMHOTO 3a0€3MEUCHHS JJIsi MPOEKTIB Pi3HO1
ckiaagHocTi. OCHOBHUMHM  acleKTaMU MPOLECIB  YNPaBIiHHA  MIXHAPOJHUMU
TPAHCIIOPTHUMHM omepaiisiMu  mianpuemMctBa «Hosa Ilomtay € migBUICHHS
e(eKTUBHOCTI IISUIBHOCTI, IO CIYTYE OCHOBOIO JUTSI TIOJIAJIBIIIOT ONTUMI3AITIT TTPoIIeCy
pPYXy TOBapiB 1 OCHYT BiJl MOCTa4aJbHUKA /10 KIHIIEBOI'O CMOXHBaya Ta OXOILUTIOE HE
JUIIEe TPAHCTIOPTYBaHHS 1 30€piraHHs, ajieé W YNpaBIiHHS 3aracaMu, ONTHUMI3AIliIo
CKJIQJICBKUX IUIOII, a TaKO)X BBEACHHS HOBITHIX TEXHOJIOTiM. PO3BHTOK IPiOpUTETHO
CYTPOBOJIKYETHCS SHAUHUMH 1HBECTUIIISIMU, 00caT sskuX y 2025 portii, Ha cipsiMyBaHHS
B €Bporty, gocarayB 10 MITH €Bpo, 110 B TIOPIBHSHHI 3 TIOTIEPEIHIM POKOM 301IHIIIEHO
Ha 42,8%, 3 METOI0 CTBOPEHHS 1HQPACTPYKTYPHU: COPTYBAIBHUX LEHTPIB, MOIITOBUX
BIIJIVICHb Ta MOIITOMATIB. TOX HEBI1J €MHOIO YaCTMHOIO Cy4acHOi Oi3Hec-cTpaTerii
jorictuyHoi cTpykTypu «Hooi ITomtuy € Oy 1IBHUIITBO IHHOBALIIMHUX TEPMIHATIB 32
BCiMa Cy4YaCHUMH TEXHOJIOTISIMH, TOOTO KOMIUIEKCY, OCHAIIICHOTO aBTOMaTU30BaHUM
oOnamHAaHHSAM ¥ I1HTENEKTyaJbHUMH CHCTEMaMH YIPAaBIiHHSA 3 BUKOPUCTAHHSIM
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anroputMiB mty4Horo intenekty (ILI), mo 3abe3nedye mBuaKy 00poOKy 3aMOBJIEHb
Ta iX BUaCHy JOCTaBKy [3].

OyHKIIOHYBaHHS YKpaiHChkoi JorictuuHoi kommanii «Homa Ilomrra» Ha
puakax €C CympOBOIKYEThCS KOHKYPEHTHHM CEPEIOBHINEM 3 OOKY TI00aIbHHX
ornepaTopiB, Takux Ak « DHLy, skuii BUpi3HI€TbCA MacIITAOHOIO MEPEKEIO (OXOILITIOE
noHaj 220 kpaiH), MOTYXHOIO 1HPPACTPYKTYpOIO 13 BUCOKHM PiBHEM aBTOMAaTH3allii
nporeciB, «UPSy» — HamiiHICTIO 1 MBUIAKICTIO AOCTaBKU y Outbmie HiX 200 kpaiH 3
aKIICHTOM Ha O13HEeC-KJIIEHTIB Ta KOpIopaTuBHI BianpasieHHs, «FedEx» — mBuakum
MEPEBE3CHHIM IIJISXOM BHUKOPUCTAHHS Cy4acHOro (pJoTy aBiamepeBe3eHb, a TaKOXK
pEerioHalIbHUX, 3aBASKA CBOIM TapudaM 1 THYYKOCTI y 3a0e3NedyeHHi JOKaIbHUX
nociyr, A0 sikux BigHocsAThes «InPost» (y Ilombmii) ta «GLS» (B eBpomeichkux
KpaiHax). HaTomicTh 3rajiani KoMmnaHii TOCTYHalThCs Yepe3 00OMEKEHY aanTaliiio 10
noTpeO, MOPIBHAHO BUCOKOIO BAPTICTIO MOCIYT JIJIsl IHAUBIYyaIbHUX KIIIE€HTIB, MAJIOTO
Ta CepelIHbOro OI3HECY, BUCOKI OIepaliiiHl BUTPATHU 1 HEJOCTATHIO THYYKICTb, IO
MOK€ CHPUYUHSATH 3aTPUMKH Yy TIOCTayaHHI B PEriOHM 3 MEHII PO3BHUHEHOIO
1H(PaACTPYKTYpPOIO.

VY nopiBHsHHI 3 aHanoriyHumu npoekramu, TOB «Hoga IlomTa» nemMoHcTpye
CTpAaTeriyHy MepeBary B JOKali3alii MOCIyTr NEBHOT pUHKOBOI HIIIl MIXK YKpaiHOIO Ta
Kpainamu €Bporneiicbkoro Coro3y, MBUAKOT aanTailii 10 3MiH PEr1OHaIbHOTO PUHKY,
y TOM 4ac sSIK MIKHAPOJIHI MEPEXKi 30CEPEKYIOThCA Ha MaciuTaOHiii B2B-norictui,
BOHA TAKOX MO3MUIIIOHYETHCS MMOCIYTaMHU 3a MPUHIIUIIOM «B1J IBEpEH 10 1BEpeil», M0
BKJIIOYA€E 3a0ip BaHTaxy y BIAIPaBHUKA, TPAHCIIOPTYBAHHS, MUTHE OGOPMIICHHS Ta
JIOCTaBKy OoTpuMyBauy. He3Barkarouu Ha JOaTKOBI CKJIAIHOIII, OB’ sI3aH1 31 3MIHAMU
Y MUTHOMY 3aKOHOJIaBCTB1, IEBHUMU PETYISATOPHUMH OOMEKEHHSIMH 1 TOPT1BEIIbHUMHU
Oap’epaMu, CUWJIBHUMHU CTOPOHAMHU MPOBITHOI YKpaiHchbKoi kommaHii «Hosa Ilomrray»
(rpyma «Nova Post») € oriepaTuBHICTh 00pOOKH BIAIIPABICHD MTPHU CIIPUSHHI CYYaCHUX
METOJ[IB COPTYBaHHS BAaHTAXIB, EKCIUIyaTallli Cy4acCHOrO PYXOMOIO CKJaay 13
peanizaifiero ekoJoriuHux (ckopoueHHs BUKUAIB CO,) Ta cTaluX pillleHh CTOCOBHO
nepexoay Ha eJeKTpoMoOii i 6araropa3oBy ynakoBKy. [IpooBxeHHs po3BUTKY B €C
Ta BJIOCKOHAJEHHS CUCTEMHU YMPABIIHHS SKICTIO NOTpeOye MO€AHAHHS BIACHUX
BIJIJIUICHB 13 TAPTHEPCHKUMU MOJICTISIMU, MOJIEPHI3allii 1 yOCKOHAJIEHHS MaTepiaabHO-
TEeXHIYHOI 0a3u, omnTumizamii TapudiB A Majoro Ol3HECY, NPOTE€ BOHA TaKOX
MOBUHHA YBa)XKHO BPAaXOBYBATH CBOi CJIa0K1 CTOPOHH 1 3arpO3H, aHATI3yBaTH MOTPEOU
CBOiX 3aMOBHMKIB, II00 3a0€3MEUUTH JOBIOCTPOKOBY KOHKYPEHTHY IepeBary Ta
3MILIHEHHS MO3UIH 17151 3100y TTS HOBUX BUCOT Y CBOEMY (DYHKIIIOHYBaHHI.
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CUCTEMA 3ABE3IIEYEHHS HIMHAMMU PYXOMOTI'O CKUIAY
ABTOTPAHCIIOPTHUX HNIAIIPUEMCTB

HOBHUIIBKHUI A. B., k.T.H., 101L.,
E-mail: Novytskyy@nubip.edu.ua
PY/KNJIO A.3.
a.ruzhilo90@gmail.com
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

EdexkTuBHICTD AisUIBHOCTI aBTOTPAHCIIOPTHOIO MIANPHUEMCTBA 3HAYHOIO MIPOIO
BU3HAYAETHCS TEXHIYHUM CTAHOM HOTO pyxoMoro ckmany. OJHI€0 3 KIHOYOBHX
CKJIQJIOBUX HAJIMHOI €KCIUTyaTallli TPaHCTIOPTHUX 3aCO0IB € aBTOMOOUIbHI IIUHHU. Ix
TEXHIYHUI CTaH O€3M0CepeIHbO BIUIMBAE HA OE3IEKY JTOPOXKHBOTO PYXY, BUTPATH
NajgbHOrO0, KEPOBAHICTh aBTOMOOUIA Ta, SK HACIIJOK, Ha pIiBEHb COOIBapTOCTI
nepeBe3eHb. Came TOMy MpaBUIbHA Ta CBOEYACHA OpraHizailisi 3a0e3neYeHHs ITMHAMU
€ BOXJIMBUM HANPSIMOM MAaTepiajbHO-TEXHIYHOTO 3a0€3MEeUEHHS M1AITPUEMCTBA.

3a0e3neyeHHs MMHAMU 3/1HCHIOETHCS HAa OCHOBI IIaHyBaHHsA. [liqnpuemcTBa
GbopMyIOTh piuHI Ta KBapTajbHI IJIAHU MOTPEeOH, BPAaXOBYIOUM KIJIBKICTh 1 THUIHU
TPaHCIIOPTHUX 3ac00iB, IX CepeIHBOPIUHUN MPOOIT, HopMaTHBHI/Iﬁ pecypc UIuH, a
TaKOXX YMOBH eKcIutyartamii (MICbKi, MDKMICBKI, Kap €pHI TEPEeBE3CHHS TOIIIO).
3aBASKM TakoMy MIJIXOAQy 3a0e3MeuyeTbCcsl CBOE€YACHE 3aMOBJICHHS IIUH 1
3a1o0IraeThCsi MPOCTOIO TPAHCIIOPTY Yepe3 iX BIJCYTHICTb.

Ha aBTOTpaHCcnopTHUX MiANPUEMCTBAX BEAETHCA 1HJMBIAYyaIbHUN OOJIK IIUH.
J171s1 1bOrO0 BUKOPUCTOBYIOTHCS CIIELIalIbHI 00JIIKOB1 KapTKH, Y IKUX (PIKCYIOThCS 1aTa
BCTAHOBJICHHS, MICIIE pO3TAlllyBaHHS Ha TPaHCIOPTHOMY 3aco01 (BICh, CTOpPOHA),
npoOir, xapakTep 1 Yac BHHMKHEHHs IMOIIKOHKCHb, a TAKOX JaHl MpO MPOBEACHI
PEMOHTHI pOOOTH, CE30HHI IEPECTAHOBKH Ta BIIHOBJIEHHS. Takuil KOHTPOJIb JO3BOJISIE
MOPIBHIOBATH (DAKTUYHUI MPOOIT 13 HOPMATUBHUM, BUSIBJISITH IPUYMHH NTEPEAIACHOTO
3HOCY 1 IpUWMATH OOTPYHTOBAH1 YNPABIIHCHKI PIILIEHHS.

PamionanbHe BUKOpHUCTaHHS IIMH Mepeadadae AOTPUMAHHA BUMOT 70 iX
MOHTaXy Ta JEMOHTaXY, CBOEYACHY IMEPECTAHOBKY MIX OCSMHU JUIsi PIBHOMIPHOTO
3HOCY, @ TaKOX PETYJSIPHUM KOHTPOJb 1 MiATPUMaHHS HEOOXiTHOTO PIBHS THUCKY
noBiTps. Kpim Toro, BaxkinmBuM (aKTOpOM € TEXHIYHHH CTaH XOJOBOi YAaCTHHH
aBTOMOOWIS (30KpeMa pO3BAJI-CXOJKEHHSI Ta OaaHCyBaHHS KOJIIC), SIKUHA TOTpedye
CUCTEeMaTUYHOI MepeBipKu. [THOpyBaHHS 1IUX BUMOT IPU3BOIUTH O HEPIBHOMIPHOTO
3HOCY IIWH, CKOPOUEHHS CTPOKY X CIIy>KOM Ta 3pOCTaHHS BUTPAT HA EKCILTyaTallilo.

He meHII BaXTMBUM € CBO€UacHE TEXHIYHE 0OCIyroByBaHHS IIMH. [ paMOTHO
OpraHi3oBaHI PEMOHT 1 BIJIHOBJICHHS JO3BOJISIOTH MPOJOBKHUTH TEPMIH iX
BUKOPHUCTAHHA Ta 3MEHIIUTH BUTPATH TiIPUEMCTBA.

Jiist 3a0e3neuenHs 6e3nepediiiHol poOOTH CTBOPIOETHCS 0OOPOTHHUM (POH]T ITUH
1 cTpaxoBuil 3amac. BogHoyac HEOOXiTHO JOTPUMYBATHCS BIAMOBIAHUX YMOB iX
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30epiraHHs: NPaBWJIBHOIO PO3MILIEHHS, ONTUMAJILHOTO TEMIIEPATYPHOTO PEXKUMY Ta
3aXUCTY BIJ BIUIMBY MPSMUX COHSYHHMX mpomeHiB. lle copuse 30epexeHHI0
eKCIUTyaTal[lifHIX BJACTUBOCTEH IIKH 1 3amo0irae nepeayacHOMy CTapiHHIO TYMHU.

3abe3nedeHAs] PyXOMOTO CKJIaay IMUHAMU € CKIQTHUM 1 OaratorpaHHUM
IIPOIIECOM, III0 OXOIUTIOE TIAaHYBaHHS, 00K, KOHTPOJIb, TEXHIYHE 0OCITyTOBYBaHHS Ta
CeKOHOMIYHMI aHaii3. PamioHanpHa oprasizailis bOro MPOIECy MiABUINYE O€3MeKy
MIEPEBE3CHB, 3HMKYE BUTPATH Ta 3a0e3neuye cTabuTbHy poOOTY aBTOTPAHCIIOPTHOTO
MIMPUEMCTRA.
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MAPKETHUHI'OBA JIOI'ICTUKA B YMOBAX BOEHHOI'O CTAHY:
CTPYKTYPHI 3PYIIEHHS TA AJANTAIIMHI CTPATEI'TI
NIAIPUEMCTB YKPATHU

CaBuenko Jlijiiss AHATOJIIIBHA, K.T.H., JOLCHT
Hedenona Kcenist, yuenuns 157 minero O0onoHCbKOro paiiony, M. Kuesa
3aika Mapis, yuenuis 157 minero O607I0HCHKOTO paiiony, M. Kuesa
Hayionanvruti ynieepcumem biopecypcie ma npupo0okopucmy8ants Ykpainu
email: lilya savchenko@nubip.edu.ua

MapkeTUHroBa JIOTICTUKA TPAAUIIIHO PO3MIISIIAETHCS SIK IHTeTpytoda (PyHKITis,
110 TIOETHY € 3aB/IaHHS PUHKOBOTO TTO3UIIIFOBAHHS MPOAYKTY Ta ()I3UIHOTO YIIPABIIHHS
TOBAapHUM MOTOKOM B1J BUPOOHMKA O KIHIIEBOTO CMOXKMBaya. B ymMoBax MUpPHOIo
yacy ii ONTUMI3AlIMHUN TOPU3OHT BUMIPIOETHCS MOKA3HUKAMU «BUTPATH — PIBEHb
oOciyroByBaHHs». 30poitHa arpecis npotd Ykpainu 3 24 mrororo 2022 poky
NPUHIIMIIOBO 3MIHWIA caMy apXITeKTypy LbOro 3aBAaHHs: reorpadis NTOMUTY
nedopMyBaiacst yepe3 BUMYIIIEHE TIEpeceIeHHs MOHaa 6 MJTH 0C10 ycepearHi KpaiHu
[1]; ¢i3uuHe nede JOCTABKU MOJAOBKUIOCH Yepe3 PYWUHYBAHHS CX1THUX JIOTICTUYHUX
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xa01B; CMOXMBYA TMOBEAIHKAa HaOyJla HOBHX XapaKTepPUCTHK — JOMIHYBaHHS
TPUBOXKHUX MOKYTOK, HEUYTIUBICTh A0 TPATUIIHHUX TPUTEPIB JOSIBHOCTI, IPUMAT
JOCTYITHOCTI Ha/l OPEHI0BOIO MMPUXIIIBHICTIO.

XKonHa 3 kmacMUHUX MOJENel MapKeTUHT-MIKC He nependavana 0JHOYaCHOTO
MOETHAHHS IHWX YWHHUKIB, IO 3YMOBIIIOE HEOOXIIHICTh IXHBOTO OKPEMOTO
TEOPETUYHOTO OCMHUCIICHHS.

Meta poboTu — imeHTH(IKYBaTH CTPYKTYypHI 3pyIHICEHHA Y (QyHKIisIX
MapKETUHIOBOI JIOTICTUKH YKPATHCHKUX MIJMPUEMCTB B YMOBaX BOEHHOI'O CTaHy Ta
oOTpyHTYBaTH aJanTalliifHl cTpaTerii, IpuaaTHI IJIs1 MaciITaOyBaHHS y BiAOyI0BUNI
nepioz.

dyHaaMeHTallbHE KOHIIENTYaJlbHE 3pYyIIeHHs, sike BigOyiock y 2022-2025
poKax, Tojsra€e y Tepexodl Bii e(PEeKTUBHOCTI SK JOMIHAHTHOI IIIHHOCTI
MapKETUHIOBOI JIOTICTUKH JO CTIMKOCTI. SIKIIO O BTOPTHEHHS KPUTEPIEM YCIIXY
JAHIIOra MOCTAaYaHHs BBa)KaJlaCh MIHIMI3allisl CYKYIHHX JIOTICTUYHUX BUTpAT IpH
3aIaHOMY PIBHI CEpBICY, TO HOBa MapaJurMa CTAaBUTh Ha MEpIle MICle 3JaTHICTb
CUCTEMU 30epiratu (PyHKI1OHAIBHICTh IMPU YaCTKOBOMY pyHHYBaHH1 OyIb-sSKOro 3 ii
By3J1B [2]. Lle He mpocTo 3MiHa MPIOPUTETY ONTUMI3ALIl — 1€ TpaHcpopMallis camoi
U1Ip0BO1 (yHKIII. [[pakTUYHUM BUpPaKEHHSIM LBOTO 3CYBY CTaja MacoBa BIJIMOBa
MIJIPUEMCTB BiJI JIOTIKM «TOYHO BYacHO» (Just-in-Time) Ta mepexia 10 MOJEl «Ha
BCsikuil Bumagok» (Just-in-Case) 3 ¢popmyBanHsaMm OydepHux 3anaciB Ha 45-90 110 y
JICLICHTPAJII30BaHUX TOYKax 30epiraHHs, IO TreorpadidyHo TSOKIIOTH J0 3axomay
Ykpainu.

PyiiHyBaHHSI €JMHOTO PHUHKOBOTO MPOCTOPY MOCTaBWJIO TIEpEl MapKETOJOraMu
3a7a4y, SKOi HE ICHYBAIO B JIOBOEHHIM MPAKTUIN: CErMEHTYBaHHA DPHUHKY HE 3a
neMorpadiyHUMH Yu TIcuXorpagpiuHIMH O3HAKaMH, a 32 0€3MeKOBUM MpodiiieM TepUTOPIi.
BuHUKIM TP IPUHITUIIOBO Pi3HI 30HU 3 HECYMICHUMH JIOTICTUYHUMHU TTapaMEeTPaMU:

— npudpoHTOBA 30HA — 3pyiHHOBaHA a00 HEJOCTYIHA 1HPPACTPYKTYpa, KPUTUUHO
KOPOTKUM TOPU30HT IJIAHYBaHHS, JOMIHYBaHHS T'YMaHITapHOI Ta BIMCHKOBOI JIOTICTHKH
HaJ/1 KOMEPIIHHOL0;

— IEeHTpaJbHa YKpaiHa — 4YacTKOBI MOIIKOPKEHHS, HEPIBHOMIPHUN TOIMT,
MaKCUMaJIbHE HABAaHTAKEHHS HA  3ali3HUYHY MEpPEXy dYepe3  Mepepo3moiil
BaHTA)KOITOTOKIB;

—3aX1]1 KpaiHu — 30epexeHa iIHPpacTpyKTypa, pi3ke 3pOCTaHHS CIIOKUBUOTO TOMTUTY
Yyepe3 BHYTPIIIHIO MIrpallito, NEpeBaHTAKEHICTh PUKOPAOHHMX riepexois [ 1, 3].

EdexTnBHAa MapKeTHHTOBa JIOTICTUKA BHUMAara€ po3poOKH TPhOX BIIMIHHUX
CEPBICHUX MOJIeJIeH ISl KOXKHO1 30HH 3aMICTh €IMHOI 3arajbHOHAIIOHAIBHOI.

HaiiGinem pagukanpHy TpaHcpopMallilo 3a3Haja JUCTpUOYIIAHA CKIaJaoBa
MapKETUHTOBOI JIOTICTUKH. TpanuiiiifHa JiHIiTHA cXeMa «BUPOOHUK — PEriOHaTbHUN
TUCTpUO'IOTOP — po3ApiOHA MEpeka» BUSBUIIACH BPA3IMBOIO B YMOBAX, KOJIU OyIb-
sKa 3 MPOMDKHUX JIJAHOK MOXKE BUOYTH 3 JIaJy MPOTAroM ofHiel 1oou. [TignpuemcTsa,
10 BUOKWJIM HA PUHKY, 3A1MCHUIIM IEpEXil 0 TIOPUAHOL apXITEKTypH: IpsiMa JOCTaBKa
cnoxkuBauy (D2C) uepes BiracH1 uu@poBi mIaTGopMu CKOpOTUIIA TPAH3AKIIIITHE MIIE40
1 3a0e3meunsa He3alIeXKHICTh Bl 30yTOBUX nocepennukip; ¢hopmat dark store (ckian-
MarazuH 0e3 TOProBoro 3ajly 3 A0cTaBKoio 3a 30—60 XBWIMH) JO3BOJUB 30€pertTu
OTIEPATUBHICTh CEPBICY B YMOBax HeOE3MEYHOro mnepeOyBaHHS Ha BYJIUIl, MYHKTH
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BUjaul y mijgBanax 1 ykpurrax OCMJl yTBOpWIIM NPUHIMIIOBO HOBY TOYKY JIOTHKY
OpeHy 31 ClIOKUBAaYeM, HEJJOCTYITHY Y JJOBOEHHIN Mojemi [4].

VY3aranbHeHHs1 BUSBICHUX TpaHchopMalliid y po3pisi mectu 0a30BUX (yHKINN
MapKETHUHIOBOI JIOTICTUKU HaBeJeHO B TaOu. 1. [opiBHSHHS JOBOEHHUX 1 BOEHHHX
MoJieJiel T03BOJIA€ KITBKICHO OILIHUTH MaciTad CTPYKTYpPHUX 3pYIICHb 1 BUSBHUTU
BEKTOpH, 3a SKUMH THMYacOBl aJamnTalliifHi pIMIeHHS MaTh MOTEHIAT
MEPETBOPUTUCH HA IOBIOCTPOKOBI KOHKYPEHTHI MIEpeBary.

Ak cBiguatk mani Tabia. 1, mudposizaiis KOMyHIKAIIHHOI JOTICTUKY Ha0ya y
BOEHHUN Yac TNPUCKOPEHHS, HEMOPIBHSIHHOTO 3 OYyIb-SIKUM MHUPHUM TPEHIAOM
tpancdopmariii. [lepeBeneHHss mpomMo-KOMyHIKallii y ¢gopmar push-nosizomiieHp 3
reOJIOKAIIMHUM TapreTyBaHHSIM BHUPIMIMIO 3a7ady, 3 SKOK PUHOK HE CTHKaBCA
paHile: J0CTaBKy TOPrOBOIO TOBIJIOMJICHHSI CHOXKHMBady, SIKHM TmiepeOyBae y
O6oMOocXxo0BHIII i HE Mae TocTymy 110 odaitH-meaia. Mecenmkepu Viber 1 Telegram
NEPETBOPUIIUCh HA TOBHOLIHHI KaHajlu MPOJaxiB 3 IHTETPOBAaHUMHU OOTaMH Jis
oopmIileHHSI 3aMOBJIICHb 1 BIJCTE)KCHHS TOCTAaBKH, a HE JUIIEC MaWTaHYUKH IS
OpEeHIMHTOBOTO KOHTEHTY [4, 5].

[TapanenbHO BiAOyJlIach BUMYLIEHA «TyMaHi3alis» 3BOPOTHOI JIOTICTHKHU: 3a
YMOB HECTaul MePCOHAy i TPaHCIIOPTY KJIACHYHUMN MPOIIEC TTOBEPHEHHS TOBapy Yepes
PO3MOILY1 IEHTPU MOCTYIUBCS MICIIEM MOJIESIM «No returny» Ta JOHAIIMHUM JETO,
Jie HEemoTpiOHI a00 HAJJIMIIKOBI TOBApHI 3alacu MEPecHpsIMOBYIOThCS Ha MOTpeOu
3CY abo tepobopoHH.

Tabmuusg 1. Tpanchopmarris GyHKIIIIT MApKETUHTOBOI JIOTICTUKH B YMOBAxX

Bo€eHHOTO cTany (2022—-2025 pp.)

MapkeTuHrosa JloBoenHa mozienb | Monenb BoeHHOro yacy (2022— | KnrodoBuii edpexr

JIOTICTUYHA 2025)

byHKITISA

CermeHnraiis €aunnii xabd y 3oHyBaHHS: «0e3neyHuil 3axi1» | 3HMKEHHS

PHUHKY 32 KueBi, OXOIUIEHHST | VS «30HA PU3UKYY; JIOTICTUYHHX

reorpadieto BCIX PETIOHIB MIKPOCEIMEHTH 3a BTpar Ha 35-60 %
npudpontosumMu OBA

VYnpasiiHHA Just-in-Time: Just-in-Case: 6ydepu 45-90 ni6 | CriiikicTb 10

3armacaMu MiHIMaJbH1 y JELEHTPaTI30BaHUX PO3pHUBY JIaHLIIOra

(inventory) 3aITUIIKU CXOBaHKax

Huctpulyuis BupobOuuk — D2C-nnardopmu + dark store + | CkopoueHHs

(xaHan 30yTy) auctpul'totop — | myHKTH Bugadi OCMJ] Iieya JI0CTaBKU

po3apid Ha 40-55 %

Komymnikarriiina ATL-xanamm, Push 3 reonokartiiero, Konsepcis 6e3

JIOTICTUKA ouiaiiH- 1IBEeHTH Viber/Telegram-6oTu st ¢b131U4HOTO
3aMOBJIEHb KOHTAKTy

3BOpOTHA ®opmanizoBanuil | «No return» abo roHariiH1 [lepeopienTaris

norictuka (returns) | mpouec uepe3 PLI | geno mis apmii BIJIXOJIIB Y pecypc

JloricTuka PunkoBe 3onyBanHs | CouianbHo-audepeHiiioBaHe JlocTynHICTb

LIHOYTBOPEHHS iH LIHOYTBOPEHHS + KPUTHYHHUX
JIEPKPETYTOBAHHS TOBapiB

Cxkrnazneno apropamu 3a [1-6].

[IpoBenenuii aHasi3 J03BOJISE CTBEPHKYBATH, 1110 BOEHHUN CTaH HE 3yNUHUB
MapKETHUHTOBY JIOTICTUKY B YKpaiHi — BiH 11 CTpyKTypHO nepedopmaTtyBap. Cucrtema,
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sKa BBa)KaJach ONTUMI30BAHOIO 32 KPUTEPIEM BUTPAT, BUSIBUIIACH KPUXKOIO IMEpE]
ACUMETPUYHMMHU 3arpo3aMu; cucrteMa, 30yJoBaHa Ha MPUHIMMIAX CTIAKOCTI, —
(GYHKIIIOHATFHO >KMBYYOIO TMOMpU Oe3Mpene/IeHTHI 30BHIIIHI HaBaHTaKeHHS. Tpu
3MIHM MAalOTh TOTEHIlan 30epeKeHHA Yy TMOBOEHHIM MOJENI: JeleHTpami3alis
CKIIAJIChKOI 1H(PACTPYKTYpH SK CTPAXOBKa BiJl OYIb-IKUX MalOyTHIX MOTPSCIHB;
riopuana D2C-npuctpuOy1isi K 1HCTPYMEHT MPSMOTO KOHTPOJIIO HAJ CIIOXHUBUYUM
JOCBIZIOM; Ta TE030HOBAaHA CETMEHTAIlil pPUHKY, fSKa Yy BiAOyAOBUM TMEpioa
MPUPOJHUM YHUHOM TpaHC(POPMYeETbCS B 1HCTPYMEHT MPIOPUTH3AIT JIOTICTUYHUX
1HBECTHIIIH 32 KPUTEPIEM BITHOBJICHHS IJIATOCITPOMOKHOTO TIOTHTY.

[IpakThyHe BOPOBA/KEHHS IHUX MIAXOAIB MOTpPeOy€e 3aKOHOAABYOIO 3aKPIIICHHS
CIpoIIeHoro pexuMy s dark store 1 MyHKTIB BUJIaul Y HEXKUTIOBUX MTPUMIIICHHSX,
a TaKOX JIEPKAaBHOTO CYOCHIIFOBAHHSI IJIAT(OPMEHHHUX PIIlIEHb JJIsI MaJIOTo Oi3HECY,
110 IIe He 3AiicHUB MudpoBuii nepexin [3, 5].
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CBITOBMU JOCBIJ TA IHHOBALIUII Y JIOT'ICTHULI
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Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu
e-mail: lemishko.dasha@nubip.edu.ua

ABTOTpaHCHOpPTHA Trajgy3b ChOTOJHI CTOITh HAa MEPEXPECTl TEXHOJOTIYHOTO
porpecy, €eKOHOMIYHOTO 3POCTaHHs Ta €KOJIOTTYHOI BIAMOBIIAIbHOCTI. Te, 1o 1e
JNECATWIITTS TOMY 37aBajiocsi (QyTypUCTHUYHUM — 3apsiiHi CTaHIIi B3JOBX JOPIT,
€JIEKTPOMOO1I1, BUKOPUCTAHHS aJbTEPHATUBHUX MaJIUB ChHOTOAHI CTA€ HE OMIIEIO, a
HeoOXxiaHicTr0. He nuie Tomy, 110 Tak IUKTYIOTh MIXKHAPO/IHI €KOJIOTTYHI HOPMHU, a i
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TOMY, 110 HAWOUIBIIN TpaBIli CBITOBOTO PHHKY JIOTICTUKH JIEMOHCTPYIOTh pealibHi
pe3yNbTaTH BIPOBAIKEHHS «3€JICHUX» TPAHCIIOPTHUX TEXHOJIOTIH.

Opmnaum 13 sickpaBux npukianiB € DHL Group, HiMerpbKa J0TicTUYHA KOMITaHisl,
sIKa MOCTAaBUJIA 3aBJJaHHs 30UTBIIINTH YaCTKY €KOJIOT1YHO YHCTOTO aBialliifHOro majanBa
(SAF) no 30 BigcotkiB 10 2030 poky 1 po3BUBaTH Hapk enekTpomoOiniB. Kpim toro,
DHL mnnanye migTpuMyBaTH CBOiX KIIEHTIB y TpaHcopmarlii iXHIX JaHIOTIB
MOCTa4aHHs B HAIpPSIMKY KIIMAaTHYHO! HEHTPaJbHOCTI, MPOIMOHYIOUM KOMILJIEKCHI
JIOTICTUYHI OCIYTH BIJIIMOBIAHO JIO IPUHITUITIB «3€JIEHO1» JIOTICTHUKH.

He menm niikaBuii npuknan - FedEx Corporation. Kommanist mocraBmiia co0i 3a
METy JOCATHEHHS ByrJjeleBoi HeWTpambHOcTi g0 2040 poky. s mporo FedEx
aKTUBHO TEPEBOJUTh CBOi TPAHCIOPTHI omepaiii Ha eJIeKTPUYHYy TIry Ta
BUKOPHUCTOBYE BIJTHOBJIIOBAHI JKepena eHeprii. Kommanis He TUIBKM BIpOBajuia
SJIEKTPOMOOUTI y CBOIX MIJIPO3/ALIaX MO BCbOMY CBITY, ajie ¥ BHepie 31HCHUIIA
MDKHApOJIHy JAocTaBKy 3 Mamaitzii no CiHranypy 3a JONOMOIOI TOBHICTIO
€JIEKTPUYHOT0 aBTOMOOLIIS, 0 3HU3WII0 BUKUAH CO2 MO [IbOMY MapuIpyTy MOPIBHIHO
3 IA3EIbHUM TpaHcopToM Maike Ha 100kr.

[Hmmit npuknaz criiikoi gorictuku — United Parcel Service (UPS), sika noennye
eNeKTpu(ikailito aBTONAPKY 3 IHTEICKTyaIbHUMHU CHUCTEMaMH 3apsiKaHHS Ta
onTuMmizauiero Mapupytis. KomnaHis akTUBHO TE€CTY€ Ta BIPOBAKY€E aJbTEPHATHBHI
BUIM TAJMBa Ta EIEKTPOTPAHCIOPT, a TaKOX CHIBIOPAIIOE 3 EHEPreTHYHUMU
napTHEpaMHu JJIsi CTBOPEHHS THYYKUX Ta «PO3yMHUX» MEPEXK 3apsIHUX CTaHIIIH, 110
JI0TIOMArae 3HU3UTH HaBaHTA)KCHHS Ha JIEKTPUYHY MEPEXKY Ta MOKpAIly€e EKOHOMIYHY
e(heKTUBHICTb OmepaIriu.

Kpim noricTHYHUX TiraHTiB, BIACHHUI BHECOK B €KOJIOTI3aIIiI0 TPAHCIIOPTY POOJISThH
BEJIMKI €JIEKTPOHHI Ta e-commerce Kommadii. Tak, Helo1aBHo Amazon Orojiocusia mpo
HaiiObe y Benukiii bputanii 3aMOBI€HHS eEKTpUYHUX BaKKKUX BaHTaxiBoK (HGV) -
noHag 150 MOBHICTIO €NEKTPUYHMX MAIIMH JUIsl TEpPEBE3E€HHS BEIMKOraOapUTHUX
BaHTAXIB, @ TAKOXK POLIMPEHHS MEPEXKI1 3apsIHUX CTaHIIM 1Mo BCii KpaiHi. Takuil Kpok
JEMOHCTPYE, 1110 BEJIMKI KOMEPIIIKHI TpaBlli 0a4aTh peajibHy €KOHOMIUHY Ta €KOJIOTIYHY
BUTO/Y Y IEpeXO/Ii Ha HyJIbOBI BUKUAH Y TPAHCIIOPTHUX OIEPALIISX.

CyyacHi CTIMKI TpPaHCIIOPTHI TEXHOJOTIT MEepPeCTatoTh OyTH MOJHUM TPEHAOM:
BOHH CTAalOTh KPUTHYHO BAXXKJIMBUMHU €JIEMEHTAMH CTpaTerid PO3BUTKY JIOTiICTHYHHUX
Mepex 1 aBTomapkiB. Lle He TUIbKM 3HWXKY€E EKOJOTIYHUU CIiJl, a W MOiABUILYE
KOHKYPEHTOCTIPOMOXKHICTh ~ KOMMAHIW: ONTHMI30BaHI MapIIpyTH, eJIeKTPUYHI
TPAHCIIOPTHI 3acO0M Ta 1HTETpallis BiJHOBIIOBAHOI €HEPTil JO3BOJISIIOTH 3HUKYBATH
oTiepalliiiHi BUTPaTH, 3MIIHIOBATH PEMyTAaIlil0 HA PUHKY Ta BIAMOBIIATH 3pOCTAIOUYUM
BUMOTaM KJII€HTIB Ta MDKHAPOIHUX PETYJISATOPIB.
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MOJIEPHI3ALISA MIITPUEMCTB ABTOTPAHCIIOPTY MIJI BILTUBOM
®AKTOPIB HEBU3HAYEHOCTI

Cainyxa Tersina IBaniBHA, aCUCTEHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupo0oKoOpucmy8aHHs
e-mail: dubroval 7@ukr.net

P03BUTOK TpaHCIIOPTHOTO MOTEHIIAly ChOTOJIHI 3aJI€KUTh BiJl TOT0, HACKUIBKU
IIBUJIKO Ta €(PEKTMBHO MM BIPOBAKyeEMO 1HHOBaAIlI B iHpacTpykTypy. Lllo6
TPAaHCIIOpPTHA Tajlly3b pPO3BUBAJacsi B Cy4YaCHUX YMOBaX, MOTPIOHO BYAaCHO
BIPOBAKYBaTH HOBI TEXHOJIOT1T, POOJISIUM 11€ CUCTEMHO Ta 3 MAaKCUMAaJIbHOIO BIJIAYEIO.

BaxnuBumu Hanpsmamu  3a0e3neueHHs, (DYHKI[IOHYBaHHS 1 PO3BUTKY
aBTOTPAHCIIOPTHUX MIANPHUEMCTB € BIPOBAXKCHHS 1HHOBAI[IMHUX TEXHOJIOTIH,
po3po0Ka HOBUX MPOAYKTIB, OPraHi3alliHUX Ta YIPaBIIHCHKUX pilieHb. L{e MoxkIuBo
32 JOMOMOT' 00 HAYKOBO-TEXHIYHHUX JOCATHEHbD, SIK1 MOMIMPIOIOTHCA Y BUPOOHUITBO Ta
HaJaHHS NOCIyT y popMi 1HHOBaLI. OCKUIbKY 1HHOBALII € HAHBaXIUBILIIUM 3aCO00M
3a0€3MeUYEeHHs] €EKOHOMIYHOTO 3POCTaHHsI, KOHKYPEHTOCIIPOMOKHOCTI Ta (DiIHAHCOBOI
CTaO1IbHOCTI aBTOTPAHCIIOPTHUX MIIPUEMCTB.

[HHOBAIIiHA TISUTBHICTH — 11€ IIUIAX BiJ HAYKOBOI 1/1€1 10 peaJIbHOTO IPOAYKTY UM
TOCITYTH, SIKi BUILyCKAIOTh Ha PUHOK, 100 OTpUMATH MPHOYTOK.

[1poBaemu TpaHeno prHOi raayai

e N

Texuiko-TexHONMOTIMHI BigcyTHiCTE HaneXHEIX 3B'A30K 3 [loBinbHHI
3ATPUMKH B poboTi nocayr (indopmauiiaa NOPTOBHM PO3BHTOK
TPAHCTIOPTHOT CHCTEMH MiITPUMKA HA TPAHCIOPTI, CEKTOPOM He po3byAoBH
36i/b LY TE BAPTICTh TpHBaMi aAMiHiCTpaTHBHI HaJlaroxeHH TPaHCTIOPTHOI
AOCTABKH TOBapiB Ta MpoLeAYPH NTPH NepeTHHi vepes By3hKi iHppacTpyKTYpH
CNPHYHHAGTh 3MiHY KOP/JOHY), HH3bKa Micust B
HANPAMKY TPaHCIOPTHHX LWIBHAKICTL NEPEBE3EHD, FAMISHHYHOMY
NOTOKIB B 061, TepHTOpii MHTHI YMOBH TpaHcnopTi.
YKpaiuu.
[
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Puc. 1. Cucrema ympaBiiHHS IHHOBAI[IHHUM MPOIIECOM TPAaHCIOPTHOI raiysi
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[HHOBAIIIITHA MISUTBHICTD € HEBIJ €EMHOIO CKJIaJIOBOXO BUPOOHUUYO-TOCTIOIAPCHKOT
TISUTBHOCTI  aBTOTPAHCIIOPTHOTO MiIMIPHEMCTBA, 30PIEHTOBAHOI HAa OHOBIEHHS U
YAOCKOHAJIEHHS HOTO BUPOOHUUYNX CHJI T OPTaHi3alliifHO-€KOHOMIYHUX BITHOCHH.

[To3uTuBHUI pe3ynapTaT 1 YCHIIIHA AISUTBHICTH MIANPUEMCTBA 0arato B 4OMY
3QJICKUTH BiJ HOro 3JaTHOCTI JO IHHOBAIlIMHOI MISJIBHOCTI — MISUIBHOCTI, SIKa
CHpsIMOBaHa Ha BUKOPUCTAHHS i KOMepIliaii3allito pe3yiabTaTiB HAyKOBUX JOCIIIKEHb
Ta pO3pOOOK 1 3yMOBJIIOE BUITYCK Ha PUHOK HOBUX KOHKYPEHTHO3ATHUX TOBApIB 1 OCIYT.

Hogi TeHAeHIIi1 B pO3BUTKY TPAHCIIOPTY Ta MIJBUIIECHHS O€3MEKH TEMOHCTPYIOTh
CYTT€BHM TEXHOJOTIYHUI TPOPUB, CHPSMOBAHUA HAa CTBOPEHHS CTaJIOroO
MaiOyTHBOTO, ONTHUMI3AIII0 PyXy Ta 3axucT rpomaasH. [ludposizaiis Tpancnopry
CTOCYEThCS HE JIMIIE IMIAKIIOUCHHS aBTOMOOLIIB JO I1HTEpHETY, ajie ¥ 3arajbHOi
1HTerpalli TpaHCIIOPTHUX CUCTEM B €IUHI UGPOBI IIIaTHOPMH.

CyyacHi aBTOMOO1JII MOKYTh OTpUMYBAaTH 1H(GOPMAIIIO0 B peaIbHOMY Yaci mpo
JOPOKHIN pyX, mOroay, aBapii Ta iHII ()aKTOpH, IO BIUIMBAIOTh Ha PyX, 3aBASKU
cucrtemam Vehicle-to-Everything. L5 TexHo10T1s1 103BOJIsIE aBTOMOO1JISIM B3a€EMOIIATH
3 IHPPACTPYKTYPOIO, THIIMUMU TPAHCIIOPTHUMHU 3acO0aMM Ta HaBITh mimoxoaamu [3].
CydacHa TpaHcmopTHa iH(pacTpykTypa YKpaiHH BHUCTYIIAE€ CIIOJYYHOIO JAHKOI B
€IUHOMY TEXHOJOTIYHOMY ITMKII PI3HMX rajay3eil. BoHa He nuine BH3HA4Ya€e PiBEHb
TPAHCIIOPTHUX BHUTpAT Yy JAepkaBl, a U ¢(opMye 3arajbHy pe3yJIbTaTUBHICTh
€KOHOMIYHOI A1sTbHOCTI. OCKIUJIBKHU CTaH Tally31 KOPEIIO€E 3 PO3BUTKOM IIPOYKTUBHHUX
CWJI, TPAaHCIOPT  BU3HAETbCA  0a30BUM  €JIEMEHTOM  3arajbHOJIEP>KaBHOI
1H(GPaACTPYKTYpH.

['onoBHEe 3aBHaHHS TPAHCIOPTHUX MIANPUEMCTB — 1€ BHUBUYCHHS, aHam3 1
3aJIOBOJICHHSI TOTpPeO CYCHUIbCTBA y BCIX BHUJAX TPAHCHOPTHUX mociayr. Hosi
C€KOHOMIYHI YMOBHM PO3IIMPUIN TIOHATTS «IOCIyra TpaHcnopTy». Jlo mocmyr
TPaHCHIOPTY BIAHOCATH: TMEPEBO3KY BaHTAXIB 1 MACaXHUPIB; 3aBaHTaXyBaJIbHO-
pPO3BaHTAXyBaJbHI pOOOTH; 30€piraHHsl BAHTAXIB; MIATOTOBKY MEPEBI3HUX 3aCO01B;
MpPEJCTABJICHHS] TEPEBI3HUX 3aco0iB HAa yMOBaX OpeHJu abo MpoKaTy; IEperoH
(IocTaBKy) HOBUX Ta BIIPEMOHTOBAaHMX TPAHCIOPTHUX 3acOo01B; TPAHCIOPTHO-
eKCIEeIMLIIHI MOCIYTH Ta 1HII MOCHyTH [2].

Jlitreparypa

1. Tanmuupkuii b., Cninuna A., [HHOBaNiiHI TpaHcopMallli aBTOTPaHCIIOPTHUX
nignpueMcTB B yMoBax HeBuzHaueHHoOcTi, Herald of Khmelnytskyi National
University. Economic Sciences, 334(5), 668-676. https://doi.org/10.31891/2307-
5740-2024-334-100

2. Crtpareris po3BUTKy chepu iHHOBaIiitHOI mismpHOCTI Ha mepion g0 2030
poky.URL:https://mon.gov.ua/storage/app/media/gromadske-
obgovorennya/2018/10/22/innovatsiynogo-rozvitku-ukraini.pdf

3. TenpaeHIii po3BUTKY TPAHCTIOPTHOI Tally3i: BIUTUB ITU(POBi3allii Ta HOBITHIX
texnonorid. URL: http://dancor.sumy.ua/articles/economics/tendenciyi-rozvitku-
transportnoyigaluzi-vpliv-cifrovizaciyi-ta-novitnikh-tehnologij (3BepHiTh yBary, mo
calT Moe OyTH HEJJOCTYITHUM).

27


https://doi.org/10.31891/2307-5740-2024-334-100
https://doi.org/10.31891/2307-5740-2024-334-100

Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

VJIK 656.11:351.811.122-049.5(4)
KJJIOUOBUU EJIEMEHT HOBOI €BPOIIEMCBHKOI IOJITUKHA
BE3IEKHU JOPOXHBOTI'O PYXY
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KoJgocok 1.O., k.11e1.H., JOLEHT
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
E-mail: kolosok@nubip.edu.ua

€Bpornelicbkka KoMicis omyOJikyBajia pe3yJibTaTh MPOEKTY 3 KIHOUOBUX
MOKAa3HUKIB €(EeKTUBHOCTI OE3IMEeKH JTOPOKHBOTO PYXy, SKI BHUSBISIOTH 3HAYHI
MPOTaJvHM Y JOTPUMaHHI 0a30BUX 3aX0/1iB 3 Oe3mneku cepen aepxa-uieHiB €C [3].

JlaH1 OKpECIIOITh TPUBOXKHY KapTUHY JOTPUMAHHS BUMOT IOAO IIBUIKOCTI
TPAaHCIOPTHUX 3aco0iB, OCOOJMBO B MICBKMX YMOBax. Y OaraTboX KpaiHax
JOTPMMAaHHSI BUMOT Ha MICBKHX JOporax omnyckaerbcs Hux4de 50% — came tam, ne
NIIIOXO/AM, BEJOCUIIEAUCTH Ta IHIOI Bpa3JIMBl YYAaCHUKU JOPOKHBOTO PYXY
nepeOyBatoTh y 30H1 HAUOLIBIIOTO PU3HKY.

[IpoTsirom OaraThox POKiB MIBUAKICTh BU3HABAJIACA OJHHUM 13 TPHOX OCHOBHUX
(dakTopiB, U0 CIPUAIOTH CMEPTHOCTI Ha Joporax. | Bxe moHan necars pokiB ETSC
(€Bponeiicbka paga 3 0€3MEeKH TpaHCIOPTY) BUCTynae Ha kopucth Intelligent Speed
Assistance (iHTeleKTyaJbHI OOMexXyBaul MBHUAKOCTI, ISA) — cuctemu mgomomoru
BOJI€EBI, Ky HOpBe3bke aociipkeHHs 2014 poky BU3HAIO HaMEPEKTUBHINIOW Y
MOPATYHKY KHUTTIB [2]. ISA — 116 000B’s13K0Ba cUCcTEMa IS BCIX HOBUX aBTOMOO1IIB y
€C 3 munas 2024 poky, sika aBTOMAaTUYHO KOHTPOJIOE TOTPUMAHHS IIBUIKICHHX
nimiTiB. BoHa 34unTye nmopoxHi 3HaKku, BUkopuctoBye GPS-nani Ta nudposi kapTu, a
TaKOX KaMepH Ta JaTYMKUA aBTOMOOLIIs. SKIIo BOA1# MepeBHUIIy€ MBUAKICTh, CHCTEMA:

- MOJJa€ 3BYKOBH a00 Bi3yaJbHUN CUTHAI;

- MOKe OOMEKUTH MOTYKHICTh ABUTYHA, 1100 HE JO3BOJIUTU EPEBUILIUTH JIIMIT;

- HE BTPYYA€EThCS Y TAIbMIBHY CHUCTEMY, III00 YHUKHYTH aBapiiiHUX CUTYaIlill.

ABTOMOOLTI 3 Takow cucTeMOI0 ISA, BCTaHOBJICHOIO Ha 3aBOJ1, MPOAAIOTHCS
BXKE€ KUIbKa POKIB — 4acTKOBO 3aBJsiku pimeHHI0O Euro NCAP nagaBatu nomaTkoBi
Oanu 3a aBToMo01i 3 ISA.

OcHoBHuMU niepeBaramu ISA e Taki:

- 3HIDKEHHS aBapiiHoCTi: gomomarae yHukatu J(TII, cnpuumHeHUX
MEPEBUIIICHHSIM IIBUIKOCTI;

- €KOHOMIS TAJIBHOTO: PyX y MEKaX IIBUIKICHUX JIIMITIB 3MEHIIY€ BUTPATH;

- MeHIIe mTpadiB: BOJIH OTPUMYE MOTIEPEIKEHHS 111€ JI0 MTOPYIICHHS;

- €KOJIOTTYHHUM e(DEeKT: 3HIKEHHS MBUIKOCTI 3MeHTITy€e BUKuau CO».

Y 2019 pomi €sponeiickknii Coro3 moroguBcst 3pobutu Bepcito [SA 3
MO>KJIMBICTIO BIAKJIIOYEHHS, @ TAKOXX HU3KY 1HIIMX 3aXOJiB O€3MEKH TPaHCIOPTHHUX
3aco0iB, Kl € 00OB'SI3KOBUMHM JJIsl HOBUX MoOjeNie aBTOMOO1LTiB, npoganux y €C 3
aunias 2022 poky Ta aJig BCiX HOBUX aBTOMOOUTIB, mpoaanux 3 junHs 2024 poky.
OnHak, K10 aBTOBUPOOHUKHU BCTAHOBIIIOBATUMYTh JIUIIIE CUCTEMHU, SIKI BIAMOBIAAIOTh
MIHIMQJIbBHUM BUMOTaM, MOTEHIIial 3a11001raHHs CMEPTSM 1 TpaBMaM Oyj1e 0OMeKeHU
y TIOpIBHSHHI 3 CHCTeMaMH, sKiI (aKTHUYHO BTPYYalOThCs, II00 3amoo0irTu
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MIEPEBUIIICHHIO MBUIKOCTI BOIEM.

KommiekcHa oriHka BOChbMU Pi13HUX TEXHOJIOT1H MiATPUMKH BOJIisl TOKA3ye, 10
Intelligent Speed Assistance BpsATye HalOuIblIe XUTTIB. JlOCHIIKEHHS, MPOBEACHE
HopBe3bKkuM 1HCTUTYTOM TPAHCHIOPTHOT EKOHOMIKHM TTOKA3aJI0, M0 3arajibHi CYCIUIbHI
nepeBary BIPOBAKEHHS 111€1 TEXHOJIOT1] MepeBUIIYIOTh BUTpaTH [ 1].

I[SA — e He mpocTo “eNEKTPOHHUN HAarysgaad”, a KIOUYOBHUI €IeMEHT HOBOI
€BPOMNEHCHKOT MOMITUKUA OE3MEKU TOPOKHBOTO pyxy. st Ykpainu Horo mommpeHHs
O3HAYae MOCTynoBe HaOIMmKeHHs 10 ctanAaptiB €C.

Jlitrepatrypa
1. Intelligent Speed Assistance ‘most effective’ driver support system. URL:
https://etsc.eu/intelligent-speed-assistance-most-effective-driver-support-system/
2. Intelligent Speed Assistance. URL: https://etsc.eu/intelligent-speed-assistance-isa/
3. New EU report reveals critical gaps in road safety across Europe. URL:
https://transport.ec.europa.eu/news-events/news/new-eu-report-reveals-critical-gaps-
road-safety-across-europe-2025-12-10 en
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CEKIIIA
TPAHCIIOPTHI TEXHOJIOTTI TA CHCTEMH

YIK: 656.073.28(477.51)
JOCJLIZKEHHSA ITPOLECY ABTOIIEPEBE3EHDB BPOKAIO
CUIBCBKOTI'OCHHOJAPCBKHUX KYJIBTYP HA ITPUKJIAAI JIAJIBHOCTI
TOB «AT'PO®IPMA BPYCHUJIIB»

JAbomin OuiekcaHap AHATOJIHOBUY, J. TIE]. H., JOLICHT
I'epacumuyk Kipia BiTaaiiioBu4, CTyJIeHT
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
domin@nubip.edu.ua

CinbChKe TrocmoIapCTBO € OJIHIEIO0 3 KIIFOYOBUX TaTy3ei eKOHOMIKHM Y KpaiHu, 110
3a0e3nedye MpoI0BoIbYY O€3MeKy JIepKaBu Ta (GOPMY€ 3HAUHY YACTHHY €KCIIOPTHOTO
NOTEHIaTy. ¥ Cy4aCHUX YMOBaXx M1JBULIEHHS €(PEKTUBHOCTI arpapHOTr0 BUPOOHUIITBA
3HAYHOIO MIPOIO 3aJIEKUTh HE JIMILIE BiJl TEXHOJIOT1H BUPOLLYBaHHS KyJIbTYp, ajie il Bij
palioHaJIbHOI ~ OpraHi3alli  TPAaHCHOPTHO-JOTICTUYHUX  MPOLECIB,  30Kpema
aBTOIEPEBE3ECHb BPOXKAIO.

[Ipouiec TpaHCHOPTYBaHHS CLILCHKOTOCHOJAPCHKOI MPOAYKIIi € BaKJIMBOIO
CKJIa/I0BOK0 BUPOOHUYOTO LUKITY, OCKUIBKM CaM€ Ha LIbOMY €Tall MOXYTb BUHUKATH
3Ha4yH1 BTPaTH 4yacy, pecypciB 1 YaCTUHH Bporkato. OCOOINBO aKTyaJIbHUM L€ TUTAHHS
€ MiJi 9aC MacoBOro 30MpaHHSA 3€PHOBUX 1 TEXHIYHUX KYJbTYp, KOJU HEOOX1THO
3a0e3neunT O0e3MepepBHICTh POOOTH 30MPAIBHOI TEXHIKH Ta CBOEYACHE BHUBE3CHHS
MPOAYKIIIi 3 MOJIIB.

VY naniit poOOTI JOCHIIKEHO MPOIEC aBTOMEPEBE3CHb BPOXKAI0 HAa MPHUKIAIIL
nismeHOCTI TOB «Arpodipma bpycumiBy, sike cremiaii3yeTbcsi Ha BHPOIILYBaHHI
3€pHOBHUX Ta TEXHIYHHUX KYJbTyp. AHAJI3 MOKa3aB, 10 €(PEKTUBHICTh TPAHCIIOPTHOIO
OoOCIIyrOBYBaHHSI ~ MIANPUEMCTBA BHU3HAYAETHCS KOMIUIEKCOM  OpTraHi3aliiiHuX,
TEXHIYHUX T4 EKOHOMIYHHUX (PaKTOPiB.

OgHuM 13 KIIIOYOBUX AacleKTIB € Opradi3auis JIOTICTUKHA IepEBE3EHb.
PanioHanpHe miaHyBaHHS MapLIpYyTiB PyXy TPAaHCHOPTHHUX 3acO01B J03BOJIE€ 3HAYHO
CKOPOTHTH Yac TPOCTOIB, ONTHUMI3yBaTH BUKOPUCTAaHHS MAJTBHOTO Ta MiABUIIUTH
3arajbHy TMPOMYKTUBHICTh TMepeBe3eHb. [Ipu I1bOMYy BaXIWUBY pOJIb Biairpae
BpaxyBaHHS BIJICTaHI BiJ TOJIB JI0 CKJIAAiB a0o0 eleBaTopiB, CTaHy JOPOKHBOTO
MOKPUTTS Ta CE30HHUX YMOB €KCILTyaTallii.

He menm BaximuBuM (akKTOPOM € CHHXPOHI3AIlisl poO0oTH 30MpaibHOI TEXHIKH
Ta TpaHCHOpTHUX 3aco0iB. HeedexTtuBHa B3aeMomiss MK KoMmOalHaMu Ta
aBTOMOOUISIMA TPU3BOANTH JO TMPOCTOIB TEXHIKH, IO 3HWXKYE MPOTYKTHBHICTH
30upaHHs Bpokaro. 3abe3reueHHs O€3MepepBHOCTI TEXHOJOTIYHOrO MPOLeCy
MOXJIMBE 32 YMOBH YITKOI KOOPJIMHAIIIT JII OMIEpaTOPiB Ta ONTUMAIBHOTO PO3IOILTY
TPaHCIOPTHUX PECYPCIB.
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1. o hl Ak “"
Puc. 1. Opranizaris aBToniepeBe3eHb BPOXKAK0: TIEPEBAHTAKCHHS 3€pHA 3

3epHO30MpPAILHOTO KOMOaiiHa B BAHTAXKHUN aBTOMOOLIIb 13 MOATBIINM
TPAHCIIOPTYBAHHSIM JI0 eJieBaTopa

CyTTeBuil BIUTMB Ha €PEKTUBHICTh IEPEBE3EHb MAE€ TEXHIYHUIN CTaH aBTONAPKY
nianprueMcTBa. BukopucTtanHs 3actapiyiux abo TEXHIYHO HECTIPABHHUX TPAHCIIOPTHHUX
3aco01B MPU3BOJUTH /10 30UIBIICHHS] BUTPAT HA PEMOHT, MIABUIIICHHS PU3UKY aBapii
Ta 3HWKEHHS HaIINHOCTI mepeBe3eHb. CBo€yacHE TEXHIUYHE OOCIyrOBYBaHHS Ta
OHOBJICHHS aBTOIMApPKY € HEOOXIHOI0 YMOBOIO 3a0e3redeHHs CTaOuIbHOI poOOoTH
TPAHCIIOPTHOT CUCTEMHU.

BaxxnmuBUM UYMHHUKOM € TaKOX BIJICTaHb IE€peBE3€Hb 1 CTPYKTypa
TPAHCHOPTHUX TNOTOKIB. 31 30UIBIICHHSIM BIJCTaHI TPAHCHOPTYBaHHS 3pOCTAIOTh
BUTPATH Yacy, NaJIbHOTO Ta €KCIUTyaTalliHl BUTPATH, 10 O€3M0cepeIHbO BIUIMBAE HA
coOIBapTICTh TPOAYKINi. Y 3B’S3Ky 3 UM BHHUKAE HEOOXITHICTh ONTHUMI3allii
TPAaHCIIOPTHUX CXEM, 30KpeMa IIJIIXOM BHKOPHUCTAHHS MPOMDKHHX ITyHKTIB
HAaKOMMYEHHS MPOAYKIlli a00 pallioHAILHOTO PO3MOALITY MApUIPYTIB.

OxpeMy yBary ciif NpUAUIATA BTpaTaMm MPOIYKLIi MiJ YaCc TPAHCIIOPTYBAHHS.
HepnoTrpumanHs mpaBui 3aBaHTAXCHHS, IEPEBE3CHHS Ta PO3BAHTAKEHHS MOXKeE
MPU3BOUTH IO MEXaHIYHUX TOIIKOKEHb 3€pHa, HOTO po3curianHs abo ncyBaHHs. Lle
HETaTHBHO BIUTMBAE Ha SKICTh MPOAYKIIii Ta €EKOHOMIYHI ITOKA3HUKH I AMPUEMCTBA.

Y mponeci mochimkenns mismbHOCTI TOB  «Arpodipma Bpycumisy 0Oyio
BUSIBJICHO Psijl TPOOJIEM, 1110 3HIKYIOTh €(PEKTUBHICTh aBTONEPEBE3Hb BPOXKAIO:

1. HEPIBHOMIPHE 3aBaHTAKCHHSI TPAHCIIOPTHUX 3aC001B;

2. MPOCTOI Yepe3 HEY3TOMKEHICTh pOOOTH KOMOAHHIB 1 aBTOMOO1ITIB;

3. HEJOCTaTHI  pIBEHb  BUKOPUCTAHHSA  Cy4YacHUX  1H(pOpMaLIMHUX
TEXHOJIOT1H y JIOTICTHII;

4. M1JIBUIIICHE 3HOIIEHHS TPAHCTIOPTHUX 3aCO01B;

5. HepallioHAIbHE TJIaHyBaHHS MapIIPyTiB MEPEBE3CHb.

Jlns migBuIeHHS €(QEeKTUBHOCTI aBTOMEPEBE3€Hb OIIIBHO BIPOBAIKYBaTH
Cy4acHI MiIXOAH 0 YIpPaBIiHHS JOTICTUKOI. 30KpeMa, BUKopucTaHHs cucreM GPS-
MOHITOPHHTY J03BOJISIE 3IACHIOBATA KOHTPOIb 32 PYXOM TPAaHCHIOPTHHUX 3acO0iB Y
pEeXHUMI peagbHOTO Yacy, ONTUMI3yBaTH MapIIPyTH Ta MiIBUIIUTH JAUCIUILTIHY BOIIB.
Kpim TOro, 3acTocyBaHHs CHEIIaTi30BAHOTO MPOTPAMHOTO 3a0€3IMEUYEHHS CIpUsE
OUTBII TOYHOMY IJIAHYBAHHIO TPAHCIIOPTHUX MPOIIECIB.
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BaxxnuBUM HampsiMOM YJOCKOHAQJIEHHS € TaKOXX BIPOBAHKEHHS €JIEMEHTIB
1udpoBizarlii, 1o JTO3BOJIIE ABTOMATH3YBATH MPOIIECH 00JIIKY, KOHTPOJIIO Ta aHAIII3Y
TpPaHCTIOPTHUX omepaiiid. Lle crnpusie 3HIKEHHIO BUTpAT, MIABUIICHHIO MPO30POCTI
YIOPaBIiHHS Ta MOKPAIICHHIO MPUUHATTS YIPABIIHCHKUX PIIICHb.

OTxe, pe3ynbTaTH JOCIIKEHHS CBIT4aTh, IO MIABUIIECHHS €(EKTHBHOCTI
aBTOIMEPEBE3CHb BPOXAl0 CUIBCHKOTOCIIONAPCHKUX KYJIBTYP MOXKIMBE 32 YMOBHU
KOMIUIEKCHOTO TMIAXOAY, SIKMH mepeiadayae ONTHMI3aIlil0 JOTICTUYHUX TPOIIECIB,
OHOBJICHHS MaTepiaIbHO-TEXHIYHOI 0a31 Ta BIPOBAKEHHS CyYaCHUX 1H(OpMaIIHHIX
TeXHOJOT1H. Peamizamis 3ampornoHOBAHMX  3aXOJdIB  JIO3BOJIMTH  IIJIBHUITUTH
edexTuBHICTh AistbHOCTI TOB «Arpodipma bpycumniy Ta 3a0e3MeunT 3pOCTaHHS
HOT0 KOHKYPEHTOCIIPOMOKHOCTI.

Jlireparypa
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2. pomin O.A., 3arypcbkuii O.M. TpaHCHOPTHI TEXHOJIOTII B arpapHOMY
BupoOHMLTBI: HaBuansHuit nociOnuk. Kuis: ®OII Amunncekuii O.B., 2021. 465.

3. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
Academy of Management and Administration in Opole, 2021, 238.

YK 004.9:656.073-027.543
METO/ ®OI'EJIA SAK 3ACIb PO3POBKH E@PEKTUBHUX
MAPHIPYTIB ITPU IIEPEBE3EHHI BAHTA’KIB Y MIZKHAPOJHOMY
CITIOJIYYEHHI

JAbomin OuiekcaHap AHATOJIIHOBUY, J. IE/. H., JOLIEHT
Bbaaxkyn Ouekcanap CepriiioBu4, CTyJEHT
Hayionanvhuii ynisepcumem 6iopecypcis i npupoookopucmysants Ykpainu
e-mail: domin@nubip.edu.ua

CydacHl yMOBH PO3BUTKY MIKHApOJIHOI TOPTiBJIl BUMAararoTh MIiJBUIIEHHS
€()EeKTUBHOCTI TPAHCHOPTHO-JOTICTUYHUX TMponeciB. OcoOJMBO aKTyadbHUM €
MUTaHHS ONTHUMI3allii IepeBe3eHb OyMIBEIBbHIX MaTepialiB OCKUIbKK Hapasl came Iis
KaTeropisi PO LyKTiB MACOBOTO CTIO’KMBAHHS Ma€ IOCUTH BETUKUI TIOMTUT Y€pPe3 BOEHHI
nii Ha TepuTopii Hamoi KpaiHu. PaiioHanbHe TIaHyBaHHS MAapIIPYTIB JO3BOJISE
CYTT€BO 3HU3UTHU BUTPATH HA MEPEBE3ECHHS Ta MIABUIIUTHA KOHKYPEHTOCIPOMOKHICTh
aBTOMIAMPUEMCTB.

OnauMm 13 eeKTUBHUX ITHCTPYMEHTIB PO3B’ I3aHHSI TPAHCTIOPTHUX 3a71a4 € METO]T
®dorens, SKAA 3aCTOCOBYETHCS MJII OTPUMAHHS TMOYATKOBOIO OMNOPHOTO IUIaHY
NepeBe3eHb 13 MIHIMAIbHUMH BUTpaTamu. MeTton 0a3yeTbesi Ha BU3HAYEHH1 TpadiB
(pi3HUII MK JABOMa HaWMEHIIUMHU Tapudamu) s KOXKHOTO psAlika Ta CTOBILS
TPaHCIOPTHOT MaTPHIIi, 1110 J03BOJIIE€ BpaXyBaTH aJIbTEPHATUBHI BUTPATH MpU BUOOPI
MapIIpyTy.

AnroputMm Metoay Dorens BKIIOYA€E TaKl €TaIlu:
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1.  ®opmyBaHHA TpaAHCIOPTHOI MAaTpHIl, J€ 3a3HAYAIOTHCA O0OCATH
MOCTayaHHsI, MOTUTY Ta BUTPATH HA MEPEBE3CHHSI.

2. OO6uuncnenns mTpadiB s KOKHOTO PSAAKA 1 CTOBIMLA K PI3HULI MIXK
JIBOMa HaWMEHIIINMH Tapu(amH.

3. Bubip Haii6inpmoro mrpady, IO CBIAYUTH NP0 HAWBAKIMBIIIAN
HANPSIMOK MEPEBE3CHHSI.

4. [Ipu3HnaueHHa TEepeBE3CHHS 10 KIITUHKH 3 MIHIMajdbHOIO BapTICTIO Y
BUOpaHOMY PSIKY a00 CTOBIIIII.

5.  KopuryBaHHs 00CSTiB MOCTauyaHHs Ta MOMUTY 1 MOBTOPEHHS MPOLEAYPU

JI0 OTPUMAaHHS TOBHOTO TJIaHY TIEPEBE3EHb.

3actocyBanHg Meroay orens mpu oprasizaiii MDKHApOJHHUX TNEPEBE3CHb
OyIliBeIbHUX MaTepiajiiB J03BOJISE: MIHIMI3yBaTH 3arajbHl TPaHCIOPTHI BUTPATH;
€(pEeKTUBHO PpO3MOAUIUTH BAHTAKOMOTOKM MDK IyHKTaMU BIJIpPABICHHSA Ta
NPU3HAYEHHS; CKOPOTUTH Yac IUIAHYBaHHS MapIIpPyTiB; MIJBUILIUTA PIBEHb
BUKOPUCTaHHS TPAHCHOPTHUX 3aco01B; 3a0€3MEYUTH OOIPYHTOBAHICTh JIOTICTUYHHMX
pIlIEHb.

[TpakTiuHe BUKOpPUCTaHHA MeToay orens € OCOONMBO aKTyalbHUM IS
NepeBe3eHb MK KpaiHamMu €BpoOIH, 1€ ICHY€ 3HayHa KUIbKICTh aJbTEPHATUBHHUX
MapuipyTiB 1 pi3HI TPAHCHOPTHI Tapu(du NOTPeOYIOTh EKOHOMIYHO-OOIPYHTOBAHOIO
BUOODY.

Jliteparypa
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2. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
Academy of Management and Administration in Opole, 2021, 238.
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OCOBJIMBOCTI HEPEBE3EHHS BY AIBEJIbHUX MATEPIAJIIB B
YKPAIHI HHI{ YAC BOEHHOI'O CTAHY

JAbomin Ouiekcanap AHATOJIIHOBUY, J. NIEM. H., JOLIEHT
Omunuos Cepriit FOpiitoBu4, CTy1I€HT
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
e-mail: domin@nubip.edu.ua

[TepeBezenns OyaiBenpbHUX MaTepiamiB B Ykpaini y 2026 potii € cTpaTeriyHum
HaIpsMOM, OCKUJIBKH BOHO Oe3mocepeIHho 3a0e3meuye moTpedu MBUAKOT BiJI0Y10BU
KUTNHA, 00'€EKTIB KPUTUYHOI 1HOPACTPYKTYPH Ta 3aXUCHUX CHOPY.

J1o KJIFOUOBUX OCOOJIUBOCTEM 111€1 JIOTICTUYHOI Hillll B yMOBaX BOEHHOTO CTaHy
CJIIT BIIHECTH: 3MIHY HOMEHKJIATYPH BaHTaXIB Ta MPIOPUTETHICTH 1 JIOTICTHYHI Ta
1H(GPACTPYKTYpHI BUKIIUKH.

3MiHY HOMEHKJATypd BaHTAXIB Ta MPIOPUTETHICTh CJiJ BIAHECTH [0
OCOOJIMBOCTEM SKI JUKTYIOTbCS BOEHHHM CTAHOM YKpaiHW. Y TIOpIBHSHHI 3
JIOBOEHHHUM YacoM, CTPYKTypa OyJiBeIbHUX BaHTaX1B 3MIiCTUIacs B OIK MaTepiasliB
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JUTsl OIEPATUBHOTO PEMOHTY Ta 3aXUCTy. OCOOIMBO 1€ CTOCYETHCS 00'€KTIB KPUTUUHOT
1H(GPACTPYKTYpH Ta KUTIOBOrO (poHTy. 32 BKa3aHUM MpodijieM OCHOBHUM MIPUOPUTET
HAJAETHCS HACTYITHUM OyAiBEJIbHUM BaHTAXaM:

. 30ipHUN 3ami300eToH Ta OJIoKkW. BenuwdesHudi MONMUT HA TOTOBI
KOHCTPYKIIii /y1st Oy 1iBHUIITBA (hopTUdiIKaIlK Ta MOTYJIBHUX MICTEUOK;

. cunyyi matepianu  (mebiHb, Ticok). HeoOXigHi 11  IIBHUIKOTO
BITHOBJICHHS JOPOXXHBOTO MOKPHUTTS T MOCTOBUX MEPEXO/IB MicIsi OOCTPLIIB;

. MaTepianu i eHeproszaxucty. CrneuudiuHi mepeBe3eHHs rabapuTHHX
OCTOHHUX TUTUT JJIsl CTBOPEHHS capKo(ariB HaBKOJIO TpaHC(HOPMATOPHUX ITACTAHITIN
Ta IHIIUX KPUTHYHHUX IHPPACTPYKTYPHHUX 00'EKTIB.

JloricTruHi Ta 1HGPACTPYKTYPHI BUKIMKHU MOJSATAIOTh B TOMY, 110 OyAiBeNbHI
MaTrepiajii — I1€ 3a3BUYail BEJTMKOBAroBl abo HerabapuTHI BaHTaXl, sIKI CTBOPIOIOTH
JIOJAATKOBI TPYHOIII MPHU iX MMEPEeBE3CHH1 aBTOMOO1ILHUM TPAHCIIOPTOM.

30kpema, OOMEXEHHS M0 Ba3i HA TUMYACOBUX IMEpENpaBax JOCHUTH aKTyalbHa
OCOOJIMBICTB Yepe3 Te, 10 0arato MiXMICbKMX MAPUIPYTIB Y JEOKYIOBAHUX PEr1OHAX
MPOJIATAIOTh Yepe3 MOHTOHHI ab0 THUMYAcOBI MOCTH 3 JIMITOM (aKTHIHOI Baru
aBTOTpaHCIIOPTHOTO 3aco0y 10 2024 TonHu. Lle 3myIirye JOTICTIB HEAOBAaHTAXKYBATU
aBTOMOOLIIl BEJIMKOI BaHTaXHOCTI a00 BUKOPUCTOBYBAaTHM MEHIIl BaHTaXIBKH, IO
3JIOPOXKYE TIOCTABKY.

Uepes pyitHyBaHHS 3allI3HUYHUX 111 i3HUX KOJiH Oararo OyaiBenbHHX 0a3 Ta
Kap’€piB BTPATWIIM 3aJ13HUYHE CIIOIYYEHHS, 10 MEPEKIAI0 BECh 0OCAT MEPEBE3CHb
1IeOCHIO Ta LIEMEHTY Ha aBTOILIAXU.

Pusuk «xoMOMHMX WIBIB» MPU JOCTaBI[l OETOHY — OJHA 3 aKTyaJbHHUX
0COOJIMBOCTEM BOEHHOTO CTaHy. Uepes MOBITPSIHI TPUBOTH Ta YEPTU HA OJOKMOCTAxX
JIOCTaBKa TOTOBOTO OETOHY MIKCEpaMH CTa€ PU3MKOBAHOIO ONEpalli€ro. 3aTpuMKa
NmoHaJ 2-3 TOAWHM MOKE MPHU3BECTH N0 TICYBaHHS PO3YWHY, IO TPHU3BENE A0
HESKICHOTO OY/IIBHUIITBA ITICJISI HOTO BUKOPUCTAHHSI.

Jliteparypa
1. Ieomin O.A., 3arypcekuii O.M. BanTaxkni nepeBe3eHHS: miapyyHHUK. Kuis:
Bunasauurso «Komnpunty, 2024. 646.
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OCOBJIMBOCTI NEPEBE3EHB BAHTAKIB IO TEPUTOPII
YKPAITHU Y MIZKMICBKOMY CIIOJIYYEHHI ABTOMOBLJIbHUM
TPAHCIIOPTOM

JAbomin OuiekcaHap AHATOJIIHOBUY, J. TIE]. H., JOLIEHT
Ony¢pieBuu Cepriii 'aBpuoBuY, CTy1€HT
Hayionanvnuti ynisepcumem diopecypcie i npupo0oxopucmy8anHs Yxpainu
e-mail: domin@nubip.edu.ua

TpancmopTyBaHHSI BaHTaXIB aBTOMOOUTBHUM TPAHCIIOPTOM TEPUTOPIEIO
VYkpainu y MiKMICbKOMY crioidyuyeHH1 y 2026 pomi — 1€ CKIaAHUNA JWHAMIYHHMA
Ipolec, SKUM MOeAHYE B 001 KIIAaCUYHY JIOTICTHKY Ta crelu(iuHi YMOBH BOEHHOTO
CTaHy 1 Mae cBoi ocobmmBOCTi. BpaxoByrounm Hampsmu cdep BIUIMBY O3HAYCHHX
0COOJMBOCTEM, 1X MOXKHA MOAUTUTH HAa HACTYIIHI TPYTIH:
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» 0e31eKOBO-PEKUMHI 0COOJIMBOCTI;

» 1H(QpacTPyKTypHi 3MiHH;

» TEXHOJOTi4Ha TpaHcdopmarlis Ta nudpoBizaris;
» CTPYKTypa BaHTa)KOTOTOKIB.

PosrnsHeMo K0kHY 3 HaBEICHUX TPYIl KIFOYOBUX OCOOIMBOCTEH JETANBHIIIIE.

be3nekoBo-pekuMHI OCOOJIMBOCTI SIBJISIIOTH COOOIO TOJOBHUH (haKTOp, IO
BIUIMBA€E HA IIBUJKICTH Ta BapTiCTh BAHTAXKHUX aBTOMOOLIBHUX MepeBe3eHb. J{o miel
Ipynu BIIHOCATHCS HACTYIMHI OCOOJIMBOCTI: HAsiBHICTh KOMEHJAHTCHKOI TOJMHH,
BBEJICHHS OJIOKITOCTIB SIK 3aCO0Yy J0JAaTKOBUX IMEPEBIPOK, AMHAMIUYHICTH MapIIPYTIB.
KoxHna 13 0e3MeKoBO-peKMMHUX OCOOJIMBOCTEN BHOCHUTH HACTYIHI KOPEKTHUBU Y
MpolleC MIKMICBKUX aBTOMOOUIbHHMX TepeBe3eHb. OOMEKEeHHS pyXy B HIYHHMI 4ac
BUMArae BiJ] JIOTICTIB PETENbHOrO IJIAaHYBaHHS «BIKOH» JUISl BHI3Qy Ta MNPUi3Ay
aBTOTPAHCHOPTHUX 3aco0iB. Lle yacTo mMpU3BOAUTH A0 HAKOMMYEHHS TPAHCIOPTY Ha
B’i3/1aX J0 BEJIUKHUX MICT Y PaHKOBI rOJWHU. BIIOKIOCTH sk 3ac00y M0JATKOBUX
MEPEeBIPOK CIPUUMHIOIOTH HEOOXIJTHICTh MPOXOJKEHHS KOHTPOJIO Ha OCHOBHUX
Tpacax, LI0 3HAYHO 30UIbLIYE Yac JOCTaBKM BaHTaxiB. OcoOnuBa yBara TYT
OPUIIISEThCS JOKYMEHTaM Ha BaHTaX (TOBapHO-TPAHCIIOPTHA HAakjIaaHA) Ta
BIIMOBIHOCTI BOMIMCHKUX TMOCBIIYEHb KaTEropisiM, II0 mepeadadae TpUBaIy
MEePEBIPKY KOKHOTO TPAHCIIOPTHOTO 3aco0y. OcoONMBICTh MOB'SI3aHa 3 TUHAMIYHICTIO
MapuipyTiB 3MyUIy€ JIOTICTUYHI KOMMaHIl [UIaHyBaTU 3a3JaJierib KiJIbKa
abTEpPHATUBHUX BapIaHTIB MPOi3ay MIXK MyHKTaMu A Ta b duepes nmoTeHIirHi 3arpo3u
BPa)XEHHS  aBTOTPAHCIOPTHUX 3aco0iB  ab0  pyHHYBaHHS  aBTOJOPOKHbBOI
1H(}pacTpyKTypH.

2. 1o ocobnuBOCTEM, TOB'I3aHUX 3 1HOPACTPYKTYPHUMHU 3MIHAMH HaJEKaTh:
JeLICHTpaJIi3allis CKJIaIiB, BIIHOBJICHHS MOCTIB 1 Tak 3BaHul WIM-KoMIUIeKCH.

JenenTpanizariisi CKJIaAiB TPOJUKTOBAHA TUM, 1110 CIIOCTEPITAETHCS TEPEX1T BiJ
BEJIMKHUX JIOTICTUYHUX Xa0lB 1O Mepexl IpiOHMX PO30CEPEIHKEHUX CKIAIIB ¥y
Oe3neyHIMX 30Hax. BiTHOBIEHHS MOCTIB SIK OCOOJIMBICTh Cy4YaCHUX aBTONEPEBE3CHb
1o TepuTopii YKpaiHu MoJiArae B TOMy, 10 0arato MapuipyTiB y nmpudpoOHTOBUX Ta
JIEOKYTIOBAHUX 30HAX MPOJISTal0Th Yepe3 TUMUYACOBI MEepenpaBu a00 MOHTOHHI MOCTH.
[le Haknamae >KOPCTKI OOMEXEHHS Ha MAaKCHUMAaJbHO-JOMYCTUMY Bary aBTOMOOLIA
(mampukiiag, 10 20 TOHH) Ta 1HII OCHOBHI MOKa3HUKU ra0apuTHO-BAroBOr0 KOHTPOJIIO.
Jlo chepu 03HAUEHOTO KOHTPOJIIO BITHOCATHCA Takok WIM-kommuiekcu. AOpesiatypa
WIM posmmudpoByerbes sk «Weight-in-Motiony», 1o B mepekiiai 3 aHTIIACHKOL
O3HAYa€ «BaHTaX1 B pyci». TOOTO 111 0OCOOIMBICTD MOJISITAE Y TTIOCHJICHHI KOHTPOJTIO 32
aBTOINEPEBAHTAXKEHHSM Yepe3 aBTOMAaTUYHI CUCTEMH 3Ba)KyBaHHS B PYCl, 10 3MYIIy€
MEPEBI3HUKIB CYBOPO JOTPUMYBATHCS HOPMATHUBIB (CTaHIApTHO 3araimbHa mMaca AT3
110 40 TOH AJI OPIT 3araTbHOTO KOPUCTYBAHHS).

3. Texuonoriuna  Tpancdopmamiss Ta  mudposizamis  AK  Tpyna
ocobmmBocteiiBkitouae B cede: enexkrponny TTH (e-TTH), MoHiTOpUHT y peanbHOMY
yaci, MaJIMBHY aBTOHOMHICTh aBTOTPAHCIIOPTHUX 3aCO0IB.

Bnposamxenns enekrponnoi TTH nosnsrae y nepexoi Ha HOBHICTIO IUGPOBUI
TOKyMeHTooOIr. Ll ocoOnuBicTh cTae OO0OB’SI3KOBOIO BHUMOIOKO 00 3HAYHO
MPUIIBUALIYE B3aEMOPO3PAXYHKHU Ta 3MEHIIYE ManepoBy OIOpPOKPATIIO.
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MOHITOPHUHT y peaqbHOMY 4Yacl JIi€ Ha aBTOJOpOrax YKpaiHu Bxke JaBHO. Lle
BukopuctanHa GPS-tpekepiB Ta iHTerpoBanux TMS-cuctem (Transportation
Management Systems). [Ipote mig dvac BiiHM 3 pocielo BiH HaOyB 0cCOOJIUBOI
aKTyalbHOCTI 00 J03BOJISIE€ KIIEHTAM OauUTH MICHE3HAXOKEHHSI BaHTaXy, IO
KPUTHUYHO BaXKJIMBO IS BiACIIIKOBYBaHHS MOT0 O€3MEKH B yMOBax YKpaiHH.

[lanuBHA aBTOHOMHICTB - JIy’Ke Oa’kaHa OCOOJMBICTH SIK yMOBa CTaOUTBHOCTI
aBTONEpeBe3eHb B YKpaiHi. ABroszampaBHi cranuii (A3C) Ta mNaaMBOCXOBHILA
MEepPIOANYHO MiIIat0Thess OoMOapayBaHHIM. Tomy 0arato MDKMICBKHX MEPEBI3HHUKIB
00JaIHYIOTh CBOT1 0a3u BIACHUMHU pe3epByapamMu NajiuBa Ta TeHepaTopaMu, 100 He
3anexaTu BiJ ctabuibHOCTI poboT A3C Ta eHeproMepexi.

4. CTpyKTypa BaHTaXOIIOTOKIB — OJJHA 3 OCHOBHHUX OCOOJIMBOCTEH, IO Oyia
aKTyajli3oBaHa 3 IIOYaTKOM ITOBHOMACIITaOHOI pociiickkoi BoeHHOi arpecii. Lls
OCOOJIMBICTh TOJIATA€ Yy 3MiHI MPIOPUTETIB HA BUAM BAHTAXIB y MDKMICBKHX
BITUM3HSAHUX BaHTAXOMOTOKaX. Benuka yacTka Mi>KMICBKUX MEPEBE3CHb MPUTIAIAE Ha
TOBAapUM KPUTHUYHOIO IMIOPTY, T'YMaHITapHI BaHTaXl, OyJIBEJIbHI MaTepiaiu i
BIIHOBJIIOBAJIBHUX poOIT Ta nipoaykiito AITK (3epHo, 1o0puBa). Takoxk NommproeTbest
Hanpsim LTL (Less than Truckload) — mepeBe3eHHsI NEKUIBKOX HEBEIMKUX MapTid
BAaHTAXIB B OJJHOMY aBTOMOOUIl. Take 3pOoCTaHHS MONUTY Ha MEPEBE3CHHS 301pHUX
(1piOHOMAPTIOHHUX) BAHTAXIB JOBOJAUTH, 110 KOMMAHISIM-TIEPEBI3HUKAM BUT1IHIIIE
BIJIIIPABJISITH HEBEJIMKI MapTii TOBApPY YACTIIIE, HI)K HAKONUYYBAaTH BEJIUKY MapTIO Ha
OJTHOMY Bpa3JIMBOMY CKJIAl.

MuixkMichbki TiepeBe3eHHs B Ykpaini y 2026 pori BuMaraioTh BiJl Oi3Hecy
MaKcUMalibHOi THyudkocTi. [lepemararoTh Ti KOMMaHii, siIKi MarTh IU(GPOBIZOBaHE
YOpaBIiHHS, BJIACHUN TapK MaJWBO3aNpPaBHUKIB Ta 37aTHI IIBUAKO aJamnTyBaTH
MapIIpyTH MiJ MOTOYHY CUTYAIl0 Ha JIOpOrax.

Jliteparypa
1. Hwsomin O.A., 3arypcekuii O.M. BanTaxH1 nepeBe3eHHs: miaApyyHuK. Kuis:
Bunasuuurso «Komnpunty, 2024. 646.
2. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
Academy of Management and Administration in Opole, 2021, 238.

VIIK: 656.073.43:355.01:629.43](477)
JONLITBHICTh BAKOPUCTAHHS METOJIY «KJIAPKA-PATITA»
[PU IUIAHYBAHHI BAHTAJKHUX EPEBE3EHD XAPUYOBHUX
MMPOIYKTIB B YMOBAX MICTA KHiB

JAboMin Ouiekcanap AHATOJiii0BHY, J. €. H., JOILIEHT
Penincokuii €Breuiii AHApiioOBUY, CTYICHT
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
e-mail: domin@nubip.edu.ua

Oprani3anis nepeBe3eHb XapuoBUX MPOAYKTIB Y MICbKUX ymMoBax B 2026 potii
CYIIPOBOKYETHCS PSIIOM BUKJIMKIB, [IOB’3aHUX 13 IEPEBAHTAXKEHICTIO TPAHCIOPTHOI
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Mepexi, OOMEKEHHAMH PyXy Ta MIJABUIICHUMH BUMOTaMHU O SIKOCTI JOCTaBKH.
EdexTtuBHe mnnaHyBaHHA MapUIPyTIB CTa€ KIIOYOBUM (PAKTOPOM 3a0e3MeUeHHs
Oe3nepebiitHOr0 TOCTa4aHHS MPOJYKTIB XapuyyBaHHS, OCOOJMBO B yMOBax
HECTaO1IbHOI MICHKOT 1HOPACTPYKTYPH.

OauuM 13 e(eKTHBHHX I1HCTPYMEHTIB ONTHMi3allli MapuIpyTiB € METO[
«Knapka—Paittay. lleit meTom m03BOJsi€e MIHIMI3yBaTH TPAHCIOPTHI BUTPATH 3a
paxyHOK 00’€HaHHS MapIIPYTIB JOCTaBKM Ta CKOPOUYEHHS 3arajbHOi TOBXXHHU
poOiry TpaHCIOPTY.

Po3risiHeMo JOLUIBHICTh 3aCTOCYBaHHSI JIaHOTO METOJNy JETalbHIlle 4Yepes
OpU3My OCHOBHUX TIpOOJeM MICBKUX TI€PEBE3€Hb, TAaKUX SK TPAHCIOPTHO-
opraHi3alliifHi BHKJIWKH MICTa, JIOTICTUYHI OOMEXKEHHS IpPH JIOCTaBIll Xap4yOBHX
MIPOJAYKTIB Ta eKOHOMIYHA €(DEKTUBHICTh BUKOPUCTAHHS METOY.

CTOCOBHO TPaHCIOPTHO-OpraHi3aliiHUX BUKJIUKIB, TO KuiB Mae TuUmoBi s
BEJIMKOI0 MeraroJjica npobieMu 3 TpancnoproM. HalO1apIn BiIUyTHA 3 HUX — II€
MOCTIHI 3aTOpH, OCOOJMBO y TOJMHHM MK, KOJHM HaBITh KOPOTKI BIJCTaHI MOXYTb
3aiiMaTy 3HAYHO OUIbIIIE Yacy, HiXkK MIaHyBaoCs.

Ile noOpe BUIHO Ha peaIbHUX KapTax 3aBaHTAXEHOCTI JIOPIT, A€ LIEHTPaJIbHI

MaricTpai Ta MOCTH 4acTO “‘depBOHI” MaiKe NMPOTATrOM yChOro aHs (puc.l).

- S

g Iy . /
Puc.1. 3aTop Ha oaHiil 3 KIItOUOBUX Marictpaieil micta KuiB y roguny mik

OKpiM LBOTO, € HEPIBHOMIPHICTh PYXy: BpaHIll MICTO MEPEBAHTAKEHE Yepe3
NOI3JIKK Ha poOOTY, BBEUEpl — Yepe3 MOBEPHEHHS 10A0MY. [[01aTKOBO yCKIaIHIOIOTh
CUTYyaLlll0 OOMEXEHHS ISl BAHTAXKHOTO TPAHCIIOPTY B LIEHTPAJIbHUX paiioHaX, dyepe3
10 JTOCTABI{l JOBOJUTKLCS Oy TyBaTH JAOBIII 00 13HI MApIIPYTH.

VY takux ymoBax meron Kiapka—Paiita 103B0JisI€ 3MEHIIIUTH KITBKICTH OKPEMUX
peiiciB, 00’ €HYIOUM 3aMOBJICHHS B OJMH MapuipyT. lle o3Hauae MeHIe moi3IoK Mo
MepeBaHTAXKEHUX JIOpOrax 1 OIbII cTablIbHUM Tpadik JOCTABKU.
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JloricT4H1 0OMEXEHHSI TP JIOCTABI[l Xap4OBUX MPOAYKTIB MOJISITAE B TOMY, 110
BKa3aHa JOCTaBKa Mae€ CBOIO crenu(iky, ska poOUTHh MPOIeC CKIATHININM, HIX
nepeBe3eHHs OuTbmIOCTI 1HImMX ToBapiB. I[lo-meprie, 1me oOMexeHH TepMiH
30epiranHs, 0COOIMBO JJIs1 MOJIOYHOT MPOTYKITii, M’sica, OBOUIB UM TOTOBUX cTpaB. [lo-
JpyTe, 4acTO HEOOX1THO MIATPUMYBATH XOJIOIOBUH JIAHIIOT, TOMY BUKOPHCTOBY€ETHCS
pedprKepaToOpHUN TPAHCIIOPT.

Takoxx y MICBKIH JIOTICTUIIl TOIIMPEHA MOJAENIb, KOJM MOCTavyaHHS
B1I0YBaIOThCSI HEBEJIMKUMHU TMApTIIMH, ajie 4dacTo. lle cTBOpro€ BENHMKY KUIBKICTh
TOYOK JOCTABKH, 1110 YCKIJIATHIOE MapIIPYTH 1 30UIBIIYE Yac y J0PO3i.

Meton Knapka—PaiiTa B IbOMY BHUIIQJIKy J03BOJIS€ “3rpyMyBaTh’ 3aMOBJICHHS
TakK, 00 OJHAa MalllhHAa MOTJIa OOCIyroBYBaTH JI€KUIbKa TOYOK 3a ofauH BUi3I. Lle
3MEHIIIY€ Yac MePEBE3CHHS, 3HWKY€E PUZUKHU TICYBAaHHS MPOJYKTIB 1 103BOJISIE€ OLIBIII
e(pEeKTUBHO BUKOPUCTOBYBATU XOJOAWIBHUMN TPAHCIOPT, KU caM 1o co01 € TOpOTUM
B €KCILTyaTaIli.

[Ile oquH BayKIIMBUI aCTIEKT — 11€ BUTPATH. Y MICBKHX YMOBaX OCHOBHI BUTPaTH
JIOTICTUKHU (POPMYIOTHCS 3 TAJIBHOI0, AMOPTHU3allll TPAHCIIOPTY, OIJIATH Ipall BOAIIB 1
pocToiB y 3aTopax. Konu mapuipyT no0ynoBanuii Hee(peKTUBHO, KOMIaH1s (PaKTUIHO
IJIATUTh 32 3aiiB1 KIIOMETPH 1 BTpay€HUH vac.

Meron Knapka—Paiita 103BoJissl€ CKOPOTHTH 3arajlbHUid MpoOIr TPaHCHIOPTY
HUIAXOM OO’€HAHHS MAapLIPYTIB 1 3MEHUIEHHS KUIBKOCTI pEHCIB. Y pe3ylbTari
KOMIIaHisl MO>XK€ BUKOPHUCTOBYBAaTHM MEHIIIE aBTOMOOLIIB a00 BUKOHYBaTH Ty CaMmy
KUIBKICTh JJOCTABOK 13 MEHIITUMU BUTpATaMHU.

VY macmtabi KueBa HaBITh HEBEJMKE CKOPOUYEHHS MApLIPYTY J1A€ BIAYYTHUN
EKOHOMIYHHI e(eKT, 0COOIMBO SKIIO WIAETHCS MPO IIOJICHHI MOCTaBKA B TOPTOBI
Mepexi Ta 3akianud xapuyBaHHi. Came TOMYy Takl METOIM CTalOTh BCE OUIbBII
aKTyaJIbHUMH B MICBKIi# JIOT1CTHIII.

Jlireparypa
1. Ipomin O.A., 3arypcekuid O.M. BanTaxkni nepeBe3eHHs: MiaApy4YHUK. KuiB:
Bunasauurso «Komnpunty, 2024. 646.

YK: 631.315.2.001.61 )
JOCJIIKEHHSA OPT'AHI3ALII TPAHCITIOPTHOI'O ITPOLECY
IHPU NIEPEBE3EHHI TBEPAUX MIHEPAJIbHUX TIOGPUB

JAbomin Osiekcanap AHATOJIHOBUY, J. TIC/. H., JOIICHT
Pynenko Amurpo OsiekcanapoBu4, CTyJAEHT
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
e-mail: domin@nubip.edu.ua

[TepeBeseHHs 10OPUB - TEXHIYHO CKJIAHUM MPOIIEC, 1110 BUMAarae BUKOPUCTAHHS
CIIELTPAHCIIOPTY, 3aXUCTY JOOPUB BiJ aTMOC(EpHUX OMaIiB, JIFOACH 1 HABKOJIMIIIHE
CepeNOBUIIE BiJI MIKIJJIMBOTO BILUIUBY JOOpUB. 3HAYHA YaCTUHA JOOpPUB HeOE3MeuHa 1
BUMArae creliajlbHUX TPaHCHOPTHUX NOKyMeHTIB. Ilepconai, sikuii Oepe y4acTb y
MepeBe3eHHI1 T00pPUB, TOBUHEH OYTH CHEIlaIbHO HABYCHUH 1 MaTH 3aCO0U 3aXUCTY Ta
yCyHEHHS HeOE3IeUHUX HACIIJIKIB Y pa3l BAHUKHEHHS aBapiiHUX CUTYaIlld Ha MUIIXY
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IPSIMYBaHHS.

TpancnopTHuii mporec MepeBe3eHHS TBEPAUX MIHEPATbHUX JIOOpUB €
CKJIaIHOIO JIOTICTUYHOIO CHCTEMOIO, 1110 MOTpeOy€e BpaxyBaHHS CHEIU(BIYHUX BUMOT
1o Oes3mneku, 30epeKeHHs] BaHTaXy Ta €()EeKTHMBHOCTI BUKOPHUCTAHHS TPaHCIOPTHUX
pecypciB. 3HaYHA YacTHHA JOOPHUB HAJIECKUTH JI0 MMOTEHITIMHO HEOE3MEYHNX BAaHTAXKIB,
110 00YMOBJIIO€ HEOOX1AHICTh JOTPUMAHHS BiIMOBIAHUX HOPMATUBHUX BUMOT ITi]T 4ac
ix TpaHcmopTyBaHHsA. [IpoaHani3oBaHO cydacHMII CTaH TM€peBE3€Hb, 30KpeMa
BUKOPHUCTAHHS aBTOMOOUIBHOTO TPAHCHOPTY AJIL JOCTaBKU HPOAYKIII HEBEITUKUMU
MapTISIMH JIO CIIO)KHUBAYiB.

[IpoBeneHo OOIpyHTYBaHHsS BHUOOPY TPAHCHOPTHHMX 3acO0IB ISl MEPEBE3EHBb
TBepAuX MiHepalbHuX 100puB [TAT «Opnecekuit mpunoptoBuii 3aBo1». Ha nanuit yac
«Onecpkuii MPUNOPTOBUIN 3aBO MPAIIOE HA TOTPeOU YKpaiHu, uepe3 310p0KUaHHS
OCHOBHOI CHPOBHHHU MPUPOJHBOrO Ta3y, sika B COOIBAPTOCTI KapOaMiTy CKIIaJa€e 10
90%. Bnacnigok mnamiHHS O0OCATIB  BUPOOHUUTBA, BIANPABKU MPOBOASTHCA
aBTOMOOUTbHUM TPAHCIOPTOM HEBEJIMKUMU MAPTIIMU 10 PET1OHAJBHUX KOMITAHIM.
31e01IbII0r0 TPAHCIIOPTHO-TEXHOJIOTIYHI CXeMU OYyIOThCS Ha 0a31 aBTOMOOLIBHOIO
TPaHCHOPTY.

VY mpoueci JOCHIKEHHS PO3pO0JIEHO BaplaHTH MapLIPYTIB MEPEBE3CHHS 13
3aCTOCYBaHHSAM JIOTICTUYHUX MIAXOAIB 10 iX onTuUMi3alii. 30Kpema IMpOBEIEHO
MOJIEpHI3aIlil0 pyXoMoro ckianay. 3amicts aBTomo01s1st Ford 1830T Mu pexomentyemo
BukopuctoByBatu aBToMoOUIh Ford Trucks 2533 HR sax Ounbin eKOHOMIYHUH 1
IIPOAYKTUBHHUM.

dopMyBaHHS MapUIPYTiB 3A1MCHIOBAJIOCS 3 ypaxyBaHHSM MiHIMI3aIll Mpooiry,
paIliOHAIbBHOTO BUKOPUCTAHHS TPAHCIIOPTHUX 3acO0IB Ta 3HIKEHHS BUTpAT Ha
nepeBe3eHHs. 3anpoNOHOBaHI MaplIpPyTH T03BOJIIIOTh YHUKHYTH HepalllOHaIbHHUX
nepeMiIieHsb 1 3a0e3neuyoTh eeKTUBHY OpraHi3allilo TPaHCIIOPTHOTO MPOIIECY.

Po3po0biieHo onTuMaibH1 MapIpy Ty NEpEeBe3eHb TBEPAUX MiHEPAIbHUX 100pUB
3a MmerogoMm Kiapka-Paiita Big [IAT «Opechkuii mpunopTOBUN 3aBOI» 10 MEPEXKI
CHOKHUBayiB. [[01IIbBHO BUKOPUCTOBYBATH K1JIbIIEBI MAPIIPYTH 3aMICTh MAaITHUKOBHX.
[le cmpusie 3MEHIIEHHIO BHUTpPAT Ta IMIJIBUILICHHIO €()EKTUBHOCTI MEPEBE3EHb.
BukopucTaHHS ONTUMI30BAaHUX MapHIPYTIB JO3BOJISIE CKOPOTHTH €KCIUTyaTalllHi
BUTPATH Ta NOKPALIUTH OPraHi3allito JOTICTUYHUX MPOILIECIB.

BrpoBamxeHHs KUIbLIEBUX PECIB MA€ il EKOHOMIYHY €()EKTUBHICTh 3HHKEHHS
BUTpAT HAa BUKOHAHHS 3aIlJIJAaHOBAHOTO OOCATY pOOIT B MOPIBHIHHI 3 MasTHUKOBUMU
MapuIpyTaMd BUKOHAHHsS JaHOro oocsry poOit. Takum 4YMHOM, yAOCKOHAJIEHHS
oprasizaiiii TPaHCTIOPTHOTO TPOIIECY MEPEBE3EHHS TBEPAUX MiHEPATbHUX JOOPUB €
BOKJIMBUM HAIIPSMOM ITIIBUINEHHS €(EKTHBHOCTI TISIIBHOCTI MIAMPUEMCTB Ta MOXE
OyTH BUKOpPHCTAHE SIK OCHOBA JJIsl HOJANbIINX HAYKOBUX JOCIIIKEHb.

Jliteparypa
1. Ipomin O.A., 3arypcbkuii O.M. Bantaxkni nepeBe3eHHs: miapydyHuk. Kuis:
Bunasauurso «Komnpunty, 2024. 646.
2. Ibomin O.A., 3arypcbkuii O.M. TpaHCHOpTHI TEXHOJIOTIT B arpapHoOMy
BupoOHuTBI: HaBuansHuit nociOnuk. Kuis: ®OII Amuunncekuii O.B., 2021. 465.
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V]IK 656.223
OIITUMIBAIIIS TPOLECIB PO3MOLTY 3ABAHTAKEHHSA
KOHTEWHEPIB HA PO3IOILIBYOMY XABI

JlomoTbko Jlennc BikTopoBu4 1.T.H., mpodecop
e-mail: den@kart.edu.ua
Hectepenko Onexcanap OsekcaHapoBuY, acmipaHT
e-mail: nesterenko8(@kart.edu.ua
Ykpaincokutl oeporcasnuti yHigepcumem 3ani3HUYH020 mpancnopmy (m.Xapkis)

CyuacHi JOCHITHUKK BHPIIIYIOTh 3a/1adl 3 MiJABUIICHHA €(EeKTUBHOCTI
MapuIpyTu3aiii BaHTaXIB Ha TEPUTOPIi KOHTEHHEPHUX TEPMIHAIIB, TakKi 3a7adi €
0ararohakTOpHUMHU, 1 BUMAraroTh 0ajJaHCy MIXK MIHIMI3aIlI€I0 ONEepalliifHUX BUTPAT Ta
MaKCHUMI3aLI€l0 3a/10BOJIEHOCTI KIIEHTIB, BUPAKEHOIO Yepe3 JOTPUMAHHSA YTOAM PO
Pienb O6cnyroByBanHs [1] (Service Level Agreement, SLA).

YucneHHl AOCTIIKEHHS 30CEPEKYIOThCSI ab0 Ha KIACHYHHUX EBPHUCTHKAX
(manmpukian, FIFO), ski vacto mnpu3BoasTh A0 Bucokux mrpadiB SLA uyepes
ITHOpYBaHHSI TEPMiHIB, a00 Ha >KOPCTKIM JOTICTUYHINA omTuMmizaiii (MakcuMizalis
yTUIII3allli), 10 MIJBULLY€E PU3UK HAKOMUYEHHS! KPUTUYHOTO BAaHTAXKY.

B ke 3apa3 TpaHcnopTHA CUCTEMa KpaiHU 3HaXOAUTHCA B HABAHTAKEHOMY CTaHi,
y X0/l BIHM 0araTo IUISXIB, MOCTIB 1 CKJIaJChKUX MPUMIIIEHb 0YyJI0 3pyHHOBAHO, 110
3HAYHO 3HUXKYE MIBUAKICTH JIOTICTUKH [2].

Ha ¢oni 6e3miui gocmipkeHb 3 pi3HUX MPOBIAHUX JOTICTUYHUX IIKOJ CBITY,
MOXHa BHUOpATH PI3HI HANPSIMKU PO3BHUTKY JIOTICTUYHO-TEXHOJOTIYHUX CUCTEMHU B
HaIIi KpaiHi.

AKTyalbHICTh IIbOTO JOCIIDKCHHS, BU3HAYAETHCA HEOOX1THICTIO PO3B'sI3aHHS
CKJIAAHOI 3ajayl ONTUMI3allii B yMOBaX CTOXaCTUYHOIO MOMMUTY HEPIBHOMIPHOTO
HAJXO/DKCHHS TAJICTU30BAaHUX BAHTAXKIB HAa KOHTCHWHEpHHMM Xald, yIOCKOHAJICHHS
TEXHOJIOT1i MapuipyTu3alnli Ha 0a3l MOPIBHSAJIBLHOTO aHaNI3y AEKUIbKOX CTpaTerii
MapuIpyTH3allii, 3 BAKOPUCTaHHSAM CTaxOCTUYHOI BaJliiailii Ha ocHOBI 95% noBipumnx
IHTEepBadiB, [0 3a0€3MeYuTh OTPUMAHHS HAJIMHUX BUCHOBKIB B YyMOBax
CTOXACTUYHOTO TTOTHUTY.

CyTb MOZIE€NIOBaHHS MOJIATAE Y TIOPIBHSHHI TOTO, SIK P13HI CTpATErii ynpaBIiHHS
Yeprow Ta MNPUUAHATTS PIIMICHb MPO HAaKOMWYEHHSI BaHTaXy, yTHII3aI[Io
KOHTEHHEPHOTO MPOCTOPY Ta BIANPaBIECHHS KOHTEHHEPA BIUTUBAIOThH HAa IHTErPOBAHUIN
TEeXHIYHUI, TEXHOJOTIUHUN Pe3yJIbTaT Ta (PIHAHCOBUN MOKA3HUK YUCTOTO MPHOYTKY.
A TakoX BUOIp MK YTHITI3aII€F0 KOHTEHHEPHOTO MPOCTOPY Ta BAHTAXKO-TI11’ EMHOCTI,
[0 B CBOIO 4YEPry JO3BOJIUTH 3MEHIIUTH BUTPATH BaHTAXKOBIAMPABHUKA BUMArae
KOMIUIEKCHOTO MIJIXOQy, TMO€JIHAHHSA ICHYIOUMX TEXHOJIOTIH 3 I1HHOBAIISIMH Ta
ajanTalii 10 JOTICTUYHUX BUMOT. [2], a BIATIOBIHO i BapTICTh TOBAPIB.

Taka maremMaTMuHa MOJEIb MOXKE BPAXOBYBAaTM OCHOBHI OOMEXEHHI Ha
BaHTaXi, iX YKOMIUICKTYBaHHs, COpPTyBaHHS, OOMEXKCHHS II0 BaroBuM, ado
FCOMETPUYHUM TIOKa3HUKaM, O00’€Mi, Baru, Yacy HaIXOJKEHHS, KPUTHUYHOCTI
MIPOCTOI0, KJIacy mTabentoBaHHs, % yTuii3alii KOHTEHHEPHOTO IPOCTOPY, HAMPSMKY
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npu3HauYeHHs.  Bu3HaueHHs pO3MIIICHHS Ta INTa0CIIOBaHHS BaHTaXIB Oyje
BUKOPHCTOBYBATH LI€H KIIFOUOBHI HaOip 0OMEKEHb.

CTpyKTypHO — JIOTICTUYHA CXE€Ma MOXE BHUIIISNATA TPUOJMU3HO TaK, Ta
BiI0OpayKaTH OCHOBHI €TaIi MOJICTFOBAHHS Ta B3aEMO3B’ 3K KOMITOHEHTIB MOJIEITI.

1.BXIAHI MAPAMETPH

1.1NANETH & TEU: 1.2 NOTIK: 1.3 CHMYNALLIA:
Wi,Hi, Wmax, Ymax, Hcont lambda__total,pm,E Tproc Np,D,Nsim,Rates, Costs

! !

2.6N0K ONTHMIBALII 4.6N0K CTOXATHUHOI

2.1 INbOBA YHKLIA: ‘ 4.1 LMK Nsim & 3 CUEHAPIE
min 3 x__mk KIbKICh TEU I
I 4.2 TEHEPALIA
2.2 DGMEXEHHA: T_i Normal Distr. & M_|
MACA, O5'EM, YKNALAHHA 31, I
OZLHOPLLHICTD NPH3HAYEHHS
4.3 PO3PAXYHOK:
' . COST_TRANS +
2.3 PESYTHTAT ONTHMISALI: COST_HANDL +
N_cont,mk COST_DEMURRAGE

I
4.135IP MACHBIB
BAPTICTD

3.6N0K OWIHKW YACY TMOD
32 POSPRIVHOKET_wait: >+ oo NUHOK lambda_m

NN-1/ 2lambda_m I N
) 3.3 PESYMbTAT: ET_m=E

TwaiteEproc  ———————  SICTATHCTRKMAARATIS: " pouryomin porkTiBOET
l v Mean,Std,C1,0V
|

5.6N0K AHANIZY

AHANITHYHA OLLIHKA YACY 5.2 0WYK TOYKK GE33GHTKOBOCTI
ITEPALLIA Pet_exp
I :
5.3 BU3HAUEHHA ONTHMAIbHOT
CTPATENII

Pucynox 1 — [Tpo€KT CTpyKTYypHO-JIOTIYHOI CXEMU

3anpornoHoBaHa MaTeMaTH4YHAa MOJIEdb JI03BOJISIE ONTHUMI3YBAaTH MPOLECU
pPO3MOIITy KOHTEHMHEPIB, BPaxOBYHOYM OOMEXEHHsI TMPOMYCKHOI 31aTHOCTI Xaly,
4yacoBl BiKHA JIOCTaBKM Ta HasiBHI pecypcu. TeopeTHyHOo, MpaKTUYHA peai3alis
pOo3po0IIeHOT TeXHOJIOr1i 3a0e3nmeuye MiHIMI3aIlll0 3arajbHUX JIOTICTUYHUX BUTpAT Ta
CKOPOYEHHS yacy 0OpOoOKM BaHTaXiB Ha TepMiHaJI.
Jliteparypa

1. Io TaKe service level agreement? 3anut 19.03.2026
https://ua.icon.partners/post/sho-take-service-level-agreement

2. Cran norictuku B Ykpaini y 2024 poiii: HOB1 BUKJIUKH Ta MOKJIUBOCTI. 3amuT
19.03.2026 https://surl.li/qintk

3. JlJomotbko /.B., Hecrepenko O.O IMnopT TOBapiB MIMPOKOTO CIIOKUBAHHA Ta
ryMaHiTapHoi gornomory, cydacHi Bukiuku [l Beeykpaincbka HaykoBa KOH(pepeHIis
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3100yBaviB OCBITH 1 Monoaux yudeHux «BigOymoBa TpancmopTHOi iHQpacTpyKTypu
Ykpainu». 30ipauk Te3 nonosinen. — K.: HTY, 2025 ct. 234-235

V]IK 656.073:338.27
3ACTOCYBAHHSI METO/IB I MOJIEJEN MPOTHO3YBAHHS
JUISI PALIOHAJIbLHOT OPTAHI3ALII MIDKHAPOTHUX BAHTAKHUAX
ABTOMOBLILHUX MEPEBE3EHD

Ipoxyain I'eopriit CemenoBuY, 1.T.H., podecop
e-mail: p_g s@ukr.net
[aniBa Bajepisa AnapiiBHa, CTyJeHTKa
e-mail: lera.daniva@gmail.com
Canana Anacracia TapaciBHa, CTyieHTKa
e-mail: saladanasta@gmail.com
Hayionanonuii mpancnopmmuuil ynisepcumem

CydacHuil ~ pO3BUTOK  MDKHApPOJHUX aBTOMOOUIBHUX  II€PEBE3EHb
XapaKTepU3ye€TbCd  3POCTAHHAM  OOCATIB  BAaHTAXOIOTOKIB,  YCKJIAJHEHHSAM
JOTICTUYHUX JIAHLIOTIB Ta MIABUIIEHHAM BHMOI JIO SIKOCTI TpPaHCHOPTHOTO
oOCiIyroByBaHHs. Y Takux YyMoOBax €(eKTHBHE (PYHKIIOHYBaHHsS TPaHCIIOPTHOI
1H(}pacTpykTypu MmoTpeOy€e 3aCTOCYBaHHS KOMIUIEKCHUX MiAXOIIB, SIKI TOEIHYIOThH
aHaJi3, IPOrHO3yBaHHS Ta OLIIHIOBAHHS KIIOYOBHUX (DAKTOPIB BIUIMBY.

OcHoBHa iaes nojasrae y (opMyBaHHI LUTICHOT CUCTEMU MPUUHSTTS PILIEHb Y
chepl MIKHApPOJHUX MEPEBE3€Hb, J€ KUIBKICHI METOIW aHalli3y JOMOBHIOKOTHCS
SAKICHUMHU €KCIIEPTHUMU OLIHKaMu. Takuil miaxia A03BOJISE€ BPaXOBYBATHU SIK pealibHI
CTaTUCTHYHI JaHl, TaK 1 0COOJMBOCTI (P)YHKIIOHYBAHHSI TPAHCHOPTHUX KOMMAHIN y
JTMHAMIYHOMY CEpPEJIOBHIII].

AHami3 MOMICSYHHUX OOCSATIB MDKHApOJAHUX aBTOMOOUIBHHX IE€pPEBE3CHb
JI03BOJISIE BUSBUTH HEPIBHOMIPHICTh TPAHCIIOPTHUX MOTOKIB, CE30HHI KOJMBAHHSA Ta
nepioid MKOBOTO HAaBAaHTAXXEHHS Ha TPaHCHOPTHY iHpacTpykrypy. Lle crBOproe
OCHOBY i Ouibll e(pEeKTUBHOTO YMOPABIIHHS TMEPEBE3CHHSIMH, IUIaHyBaHHS
MapHipyTiB 1 ONTHUMI3allli BUKOPUCTAHHS PYXOMOTro CKJady. BusiBneHi TeHaeHIi
J03BOJISIIOTh CBOEYACHO pearyBaTH Ha 3MIHU MOMUTY Ta YHUKATH NEpPEBAaHTaKEHHS
OKpEMHUX TPAaHCIIOPTHHUX KOPUIOPIB.

3acToCyBaHHS METOJIB TPOTHO3YBaHHS, 30KpeMa TOOYyIOBH JiHIH TpeHy,
JI03BOJISIE OIIHUTH MaHOyTHI 3MiHM B 00CSTax MEpPEeBE3CHb 1 BU3HAUWUTH MOXKIIUBI
PU3MKH TSI TPAHCIOPTHOI CHUCTeMH. [IpOorHO3yBaHHS CHpUsS€ TiABUIICHHIO
e(EeKTUBHOCTI IJIaHYBaHHS JISUIBHOCTI TPAHCIOPTHUX KOMIIAHIM, JO3BOJISIE
ONTUMI3yBaTH BUTpPATH Ta 3a0€3MEUUTH CTAOUIbHICTh BUKOHAHHS MIKHAPOJIHUX
KOHTpPakKTiB. [IopiBHSHHSA TPOrHO3HUX 1 (PAKTUYHUX TOKA3HUKIB CTBOPIOE MOMKIUBICTD
BJIOCKOHAJICHHSI aHAJTITMYHUX MOJENEeH 1 MIABHILEHHS TOYHOCTI YIPaBIIHCHKHUX
piteHsb. PamxyBaHHS J03BOJISIE BUSHAYUTH TPIOPUTETHI HAMPSIMH BIOCKOHAJICHHS
JUSITTEHOCTI Ta 30CEPEUTH PECYPCH Ha HAMOUTBII MPOOJIEMHHX aCleKTax.

BukopucranHs MeTOAy €KCIEPTHUX OINIHOK 3a0e3leuye MOMKIHUBICTh
BpaxyBaHHS TmpodeciitHoro pocBimy ((axiBIiB TPH OIIHIOBAHHI CKJIQAHUX 1
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Oararodaktopuux mnporeciB. Ile 103BoJsi€e OTpUMATH OLIBIIT TIIMOOKE PO3YMIHHS
BIUTMBY OKPEMHUX YMHHHKIB 1 BU3HAYUTH iX 3HAUYYIIICTH Y CHUCTEM1 MIKHAPOIHHUX
nepeBe3eHb. Y3TO/DKEHICTh TYMOK EKCIEPTIB BUCTYMA€ BAXKIUBUM IMOKa3HUKOM
HAAIIMHOCTI pe3yibTaTiB 1 JO3BOJISE MIABUIIUTH OOIPYHTOBAHICT MPUMHATUX PIIICHb.

YMOBH (PyHKIIIOHYBaHHSI MDKHAPOAHOTO TPAHCIIOPTY YaCcTO XapaKTepU3YIOThCA
HEBHM3HAYCHICTIO, SKa TIOB’si3aHA 31 3MiHAMHU 30BHINIHBOTO CEPEIOBHINA, HECTAUCIO
noBHOI 1H(opMalii Ta CKIAIHICTIO MPOTHO3YBAaHHS OKPEMHUX MPOIECiB. Y TaKHX
BUMAJIKaX JOIIJIBHUM € 3aCTOCYBAaHHS METOJIB, IO JO03BOJIAIOTH IMpaIfoBaTH 3
HEUITKUMU JaHUMH. BUKOpHCTaHHS METOAYy PO3MHUTHX KOe(]illi€HTIB 3abe3reuye
OLMBII TOYHE paHXyBaHHsS (haKTOpIB, 3MEHIIYE BIUIUB CY0’€KTHMBHOCTI OIIIHOK Ta
M1JIBUIIY€ JOCTOBIPHICTH PE3yJIbTATIB.

[loennanHs aHami3y TPAHCIOPTHUX TOTOKIB, MPOTHO3YBaHHS iX 3MiH,
eKCIIEPTHOTO BU3HAUYEHHS (PAaKTOPIB BIUIMBY Ta BpaxyBaHHsS HEBU3HAYEHOCTI (popmye
€IMHY AHANITUYHY CHCTEMY YIPaBIiHHS MIKHAPOJHUMH TEpeBe3eHHSAMU. Takuit
MIIX1J  J03BOJIIE 3a0€3MEUYUTH  Y3TOJDKEHICTh MIDXK MOTOYHUMH TMOKa3HUKAMU
JISTIBHOCTI, OYIKYBAaHUMH 3MIHAMH Ta CTPATErYHUMHU HAINPSIMaMU PO3BUTKY.

Takum 4YMHOM, Cy4aCHI aHAIITHUYHI Ta €KCIIEPTHI M1JIX0/I1 BUCTYIIaI0Th OCHOBOIO
1151 hopMyBaHHS €pEKTUBHOI CUCTEMH YIIPABIIHHS MI)KHAPOJHUMU aBTOMOOUTEHUMU
TepeBe3eHHAMU. IX iHTerparis 3a6e3nedye MOKIMBICTh NPUMHATTS OOIPYHTOBAHHX
pillleHb, MIABUIIEHHS KOHKYPEHTOCHPOMOXKHOCTI TPAHCIOPTHUX KOMIIAHIM Ta
CTabUIbHOTO (PYHKITIOHYBAHHS TPAHCIIOPTHOI CUCTEMH KpaiHH.

Jliteparypa

1. I'yp’snaoBa JI.C., €Eppomenko B.B. ExonomeTpuka : HaB4. moci6. — XapKiB :
XHEY im. C. Ky3neny, 2015. — 384 c.

2. Yepnsxk O.1., CraBuipkuii A.B. Ekonomerpuka : miapy4yauk. — Kuis : 3HaHHS,
2010.-359 c.

3. bigutok I1.I., Pomanenko B./l., Tumouryk O.JI. HeuiTki MHOXWHU Ta HEYITKA
JIoTiKa : Teopis Ta 3actocyBaHHs. — KuiB : Buteamc, 2008. — 560 c.

4. IIpoxyain I'.C. [IporHo3yBaHHsI TEpPEMIIIEHHS aBTOTPAHCIIOPTHUX 3aCO0IB
yepe3 muTHU KopaoH Ykpainu / I'.C. Ilpokyain, [.A. Mensnukos, I1.K. Ilomsk //
Bueni 3anucku TaBpilicbKOro HalllOHaJILHOTO YHiBepcuTeTy iMeHi B.1. BepHaacekoro.
Cepis: «Texniuni Hayku». Tom 36 (75) Ne 1, 2025, C. 301-307.

V]IK 656.1/5
POJIb ABTOMOBLIHbHOT'O TPAHCITIOPTY B ITIEPEBE3EHHI
MACOBHUX BAHTAKIB

bex Ilerpo BikropoBu4, K.T.H., 1OLIEHT
Vxpaincokuil 0epoicasHutl yHigepcumem HAYKU i MEXHON02I

e-mail: bekhpit@gmail.com

MacoBi BaHTax1 CTaHOBJIATH oHaA 60% CBITOBOTO BaHTaX000iry, 10 poOUTh
1X KJIFOYOBHUM E€JIEMEHTOM TJI00aJIbHOT EKOHOMIKH.
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ABTOMOOUIBHUM TPAHCTIOPT CHIJ PO3TISAATH SIK JOMOBHEHHS /10 3aJ1I3HUYHOTO
TPAHCIIOPTY, a HE SK MPSAMOro KOHKypeHTa. 30KkpeMma, chepamu 3acTOCYBaHHS
aBTOMOOUJIBHOTO TPAHCHIOPTY MOKYTh OyTH:

— TPAHCKOP/IOHHA TOPTiBJIsl B HEBEIMKUX 00CsTaX;

— TEepEeBe3CHHs Ha JaJieKi BiJICTaHi, /Ie BIACYTHI 3aJi3HUYHI JIiHII 200 BOHU HE
MOXYTh 3a0e3neyuTH e(EeKTUBHI MOCIYTH Ui MEeBHUX TOBapiB (IIBUAKOICYBHUX,
IIHHUX TOIIO);

— K aBTOMOOUIbHA CKJIaJJoBa B CHCTEMI IHTEPMOAAIBHOIO 3ai3HUYHOTO
TPaHCIIOPTY.

ABTOMOOUTHBHUM TPAHCIIOPTOM Ha MIXHAPOJHUX MAapUIPyTax IMEpPEeBO3SIThCH,
TOJIOBHUM YHMHOM, OUIBII I[iHHI, IIBUJKOICYBHI Ta 1HII TEPMIHOBI BaHTaXI.
Haiibinpiry 4yacTKky B MDKHAPOJHUX TEPEBE3CHHSIX aBTOMOOUIBHMM TPAHCIIOPTOM B
VYkpaini B MupHH yac 3aiiManu OyzaiBenbH1 Martepianu (moHan 30%), mpomayKTu
POCIIMHHOTO 1 TBAPUHHOTO MOXOIXKEHHS, POAYKTH XapuyBaHHs Ta 1HII1 — Maiixke 35%.
OpHak mepeBe3eHHs TaHWX BAHTaXIB 31HCHIOETHCS, TOJJOBHUM YHMHOM, Ha HEBEJHKI
BIJICTaHI, Ha SIKMX 3aJI13HUYHI IepPEBE3EHHS HE €(DEKTUBHI.

B nocnikennsx, 3po0JieHNX paHillie, po3TiisIaloThCs TUTbKU MUTAHHS B IJIaHI
IUTAaHYBaHHSI BUPOOHUIITBA, YIIPABIIHHS 3aMlacaMy, a TAKUI BaXKJIMBUI KOMITIOHEHT SIK
BUOIp CHCTEMM JOCTaBKM MPOAYKIIi 1 HOro BIUIMB Ha pE3yJIbTaTU disUIbHOCTI
MIJNPUEMCTB € HaMEHI JochikeHnuM. Ha BaXXIIMBICTh IbOTO acCMEKTy BKa3ye TOM
¢axT, 1110 3a JeIKUMU BUJAMH MPOIYKIli BUTPATH HA BUPOOHULITBO CTAHOBIISTD JIUILIE
omu3bko 10% BapTOCTI MPOAYKIIi, IO 3HAYHO MEHILE BUTPAT HA PO3MOJLI, Y TOMY
YHCJI1 HAa JOCTABKY MPOIYKITIi.

Jliteparypa

1. bex, Il. B., JlamkoB, O. B., OkopokoB, A. M., 3apy6A, O. B. (2025).
[IpuitHATTS pilleHb 10 oOpraHizaimii aBTOMOOUIPHUX IEepeBe3eHh B YyMOBax
HEBU3HAYEHOCTI OLIIHOK. TPaHCHOPTHI CUCTEMH Ta TEXHOJIOTII nepeBe3eHs, (30), 98—
104. https://doi.org/10.15802/tstt2025/340144.

2. bex, II. B., JlamkoB, O. B., OxopokoB, A. M.(2025). Opranizaiis
MDKHApPOJHUX MYJbTUMOAAQIBHUX TIEPEBE3€Hb 3 BpPaxXyBaHHSAM pHU3UKIB. BueHi
3anucku THY imeni B.1. Bepnaacbkoro. Cepisi: «Texniuni Hayku»), Tom 36 (75) Ne 1
2025, Yactuna 1, C. 283-288. DOI https://doi.org/10.32782/2663-5941/2025.1.1/41.

V]IK 656.073
IJIAHYBAHHS TPAHCIIOPTHUX MPOIECIB TA Y3TOJIKEHHS
TPUBAJOCTI POBOTH HA MI>KHAPOHUX ABTONEPEBE3EHHAX

bounagapes Cepriii IBanoBuUY, K.T.H., JIOILICHT,
Imenko OJiekciii OJieKcaHAPOBUY, CTYJICHT
Hayionanvnuti ynisepcumem diopecypcié i npupo0okopucmy8anHs Yxpainu
e-mail: oleksiy859@gmail.com

Jnst TOCATHEHHS BHCOKOI €KOHOMIYHOI Bijjadl BiJi TEPEBI3HOI ISNIBHOCTI

HEOOX1THO Oe3NepepBHO KOHTPOJIOBATH CHUTYaIlil0 Ta BIPOBAKYBATH HAYKOBO
OOIpYHTOBaHI METOJWKHA CTBOPEHHS CHCTEM IepeBe3eHb. BakMBO BpaxoBYyBaTH
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palioHaJbHE BUKOPHCTAHHS BAHTAKHOTO PYXOMOrO CKJaay, JIFOJACHKOIO KamiTaly,
NaKyBaJbHUX MaTepialiB 1 3aCTOCOBYBATH MEPEOBI YHPABIIHCHKI PIIICHHA AJis
NEepeMIleHHs] TOBAapHUX MOTOKIB MDK IMyHKTaMHU BIANpPAaBICHHS Ta MpPU3HAUYCHHS
HallepeKTUBHIMIMMH NUISIXaMd. 3HaYHY POJb BIJITpa€ OLIHKA BIUIMBY 30BHINIHIX
YMHHHKIB: CTaHy IIITXOBOI MEpexki, PUHKOBOI KOH IOHKTYpHU Ta HEPIBHOMIPHOCTI
0OCSITIB TEepeBe3eHb, IO JI03BOJISIE Y3TOAUTH POOOTY TPAHCIOPTHUX JIAHOK 1
1 BUIIUTH PE3yJIbTaTUBHICTH JIOTICTUYHHX TporieciB [1,3].

[lenTpanpHUM 3aBAAHHSAM € (QOpPMYyBaHHS ONTHUMAJIBHUX PO3KIAIIB MOJadi
aBTOTPAHCIOPTY 3 YypaxyBaHHSIM YacOBHUX pPaMOK 1 MMOBIPHOCTI 3aTPUMOK, IO
MIHIMI3y€ TMPOCTOI Ta MABUIIYE KOC(IMIEHT BUKOPHUCTAHHS PYXOMOTO CKJIay.
JocnimxkeHHss c(OKyCOBaHI Ha 3acTOCYBaHHI MaTeMAaTUYHOrO amapaTry JUis
CUHXpPOHI3alii poOOTH TPAHCHOPTHOIO Ta BAHTAXXHOTO OCHAILEHHS Yy BHU3HAuYECHI
IPOMIXKKH [2].

[Ipy mnyaHyBaHHI MDKHApPOJHHMX MAapIIPyTIiB BPaxoOBYIOTbCS KEpOBaHI Ta
HekepoBaHi ¢akTopu. HekepoBaHi BKIIIOUAIOTh KUIBKICTh MUTHUIIb, YaC MPOXOXKESHHS
MYHKTIB KOHTPOJIIO Ta JOBXKHHY pericy. KepoBaHi (pakTopH 0XOIUIIOIOTh CyMapHHUA 4ac
IIPOCTOI0, Yac 3MIHHU, KUIBKICTh MEPEPB 1 TPUBAIICTh OJHIEI mepepBu Bojid. Jleski
¢dakTOpu MaOTh YaCTKOBO KEPOBAHUI XapaKTep: HAMPHUKIAl, CYMApHHUIA Yac MPOCTOIO
3MIHIOETHCA 332 PaxXyHOK BHYTPIIIHBOTO IUIaHYBaHHS Ta 30BHILIHIX 3aTPUMOK. Taka
Kkjacugikamig 103BoJsi€ TOYHIIIE (OPMYBATH MAaTEMAaTHYHI MOJEINI Ta IiJIBUILYBATH
e(pEKTUBHICTb IUIAHYBAaHHS MIKHAPOJIHUX [1€PEBE3EHb.

[Ticnst rpyHTOBHOTO aHaNi3y, OyJIO BUBEACHO CIIBBIIHOIIEHHS JJIsi TPUBAJIOCTI
IPOCTOIB, CHPUYMHEHUX TEXHIYHUMHU Ta IHITUMH IPUYUHAMH, SIKE 3aCTOCOBYEThCS IJIs1
KOHCTPYIOBAaHHS MOJI€NII PO3PAaXyHKy Yacy BUKOHAHHS MIXHAPOJHUX OOOPOTHHX
pENCIB, 0 y MiJICYMKY MiJIBUINYE €(pEKTUBHICTh TUIAHYBAHHS TPAHCIIOPTHUX 3aXO/IiB.
B 3aranbHOMY BUTJISII MAEMO TaKy 3aJI€KHICTD:

Loy (T + Nyl + L))

3M

mum sz';w (1)

— KUJIBKICTH MUTHHUIIG, ¢

t,=t +t +2-n,, -t

po3s.

A€ 1, — 4aC HABAaHTAXXCHHS, 7035, — YaC PO3BAHTAXKCHHS, n

Mum Mum.

— 4ac MPOXOKEHHS MUTHOTO KOHTPOJIbHO-IIPOITYCKHOTO MYHKTY; fnepiyo - CYMApHUI
gac MpocToro (TepepBH 1 MOACHH] BIAMIOYMHKHN BOJIIB); Los — JOBKUHU peucy; T, —
4ac 3MiHH; N,e, — KUTBKICTD IEPEPB MPOTATOM OJHIET 3MIHU; frepy — YaC HA MPOBEICHHS
OJIHI€T TIepEPBH BOIISL.

3a pe3yibTaTamMM TPOBEICHHUX JOCTIDKEHb HaMU OOIPYHTOBAaHO CYTHICTh
1ICHY10YO1 PoOJIEeMU 010 Y3TOJKEHHS (DYHKI[IOHYBAHHS aBTOTPAHCIIOPTHUX 3aC001B
Ta BaHTAKHO-PO3BAHTAXYBAJbHUX MEXaHI3MIB CKJIAQJICBKUX KOMIUIEKCIB TIpH
BUKOHAHHI MI>KHApPOIHUX aBTOMOOUILHUX TTepeBe3eHb. BCTaHOBIIEHO, 110 HEIOCTATHS
CUHXPOHI3allisl 3a3HAYEHUX €JIEMEHTIB MPU3BOAUTH 10 30IBIIEHHS MPOCTOIB,
HEee(DEeKTUBHOTO BUKOPUCTAHHS PECYPCIB 1 3HUKEHHS 3arajbHOi MPOIYKTUBHOCTI
TpaHCIOPTHOTO Tporecy. OcobMBY yBary NpuaUICHO aHaJli3y OpraHizalliiHux 3acaj
dbopMyBaHHS PEXKHUMIB TIpalli Ta BIAMOYMHKY €KIMaXiB TPAHCIOPTHUX 3ac00iB
BIJIMOBITHO /10 YWHHUX HOPMATMBHHX BHMOT, IO PETJIAMEHTYIOTh TPHUBAIICTh
KepyBaHHs, IEPEPB Ta BIAMOYMHKY BOAIiB [2, 3].
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VY Xxoai AOCHIPKEHHS y3arajbHEHO OCHOBHI (haKTOpH, SIKI BIUIMBAIOTh Ha
TPUBAJIICTh BUKOHAHHS PEHCIB, Ta BU3HAYEHO iX B3a€MO3B’S30K 13 MapaMeTpaMu
TpaHCIIOPTHOTO Tmporuecy. Ha OCHOBI OTpUMaHHX pe3yJbTaTiB 3alpONOHOBAHO
MaTeMaTHYHy MOJETb JUIsl BU3HAUEHHS 4Yacy BUKOHAHHS MDKHApOIHOTO 00OPOTHOTO
peiicy 3 ypaxyBaHHAM OOMEXEHb TPHUBAJIOCTI POOOTH 1 BIAMOYMHKY BOJIIiB,
BCTAHOBJICHUX €BPOIMENUCHKOI0 YroJ0I0 II0AO0 pPOOOTH eKiMaxkiB TPAHCHOPTHHUX
3ac001B, 110 JO3BOJISIE MIABUILUTH TOYHICTD IJIAHYBAHHS [IEPEBE3CHb.
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VJIK 656.131(072)
IHCTPYMEHTH IMTPOTHO3YBAHHS MOIIUTY SIK OCHOBA
MJIAHYBAHHSI TPAHCIIOPTHUX ITEPEBE3EHD

bongapes Cepriii IBaHoBUY, K.T.H., JIOLICHT,
3aspuuii Cepriit OnekcaHApOBHY, CTYJEHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
e-mail: sergiyzayl@gmail.com

binbuiicth cepeAHix 1 BEIMKUX MICT B YKpaiHi Ta W, 3arajJoM B YCbOMY CBITI,
BUKOPHCTOBYIOTh MOJIENI 110JI0 TPOTHO3YBAHHS MOMUTY Ha TPAHCIOPTHI MOCIYTH SIK
YaCTUHY MOTOYHUX MPOIIECIB TUIAHYBAHHS, X04a 1 3 PI3HUM CTyIIEHEM JeTaji3allii Ta
ckJiagHocTi. [{i Mosieni BUKOPUCTOBYIOTHCS Y KiJIbKa CIIOCOOIB:

- OIIIHUTU MaNOyTHIN OOCSAT TepeBe3eHb K (HYHKIIIO OYIKYyBaHOTO 3POCTAHHS
HaCeJIeHHs1 1 poO0YMX MICIh Ta BU3HAYUTH BIUIMB I[OTO MaWOYTHHOTO MOIMUTY Ha
HasIBHY 1 3aIlJJaHOBaHY MPOITyCKHY 371aTHICTh TPAHCIIOPTHOI cucTeMu. Ha ocHOBI 1bOTO
MO>KHA BU3HAYUTH TOTPEOy B HOBHUX MOTY>KHOCTSIX 1 TEPMIHHU iX CTBOPEHHS,

- TEpeBIpUTH BIUIMB PI3HUX BapiaHTiB ab0 HAMPSIMKIB ISl TOKPAIICHHS
TPAHCTIOPTHOT CUCTEMH — HAIIPHUKIIa]l, ONTUMAJIbHE PO3TAILyBaHHS HOBOTO MOCTY;

- BU3HAYUTH MPIOPUTETH — HANIPUKIIAJ, SKY AUISIHKY 3alpONOHOBAHOI MEpexi
TPAHCIIOPTY CJIiJ MOOYayBaTH MEPIIOO 1 KOJIH;

- BH3HAYWTH BIUTUB Ha JJOPOKHIN PyX BETUKUX HOBHX 00'€KTIB, TAKUX SIK HOBUH
TOProBeJIbHUN 1EeHTp abo JikapHs a0o albTEepPHATUBHUX CILIEHAPIIB PO3BUTKY —
HaIpUKIIaI, epeadadyyBaHol KUIbKOCTI poO0YUX MICIh a00 KUTIOBUX OJIUHUIIb.
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- BUBYMTH BIUIMB PI3HUX TMOJITHUK Ha TPAHCIOPTHUM pPyX — HaNpUKIA],
JOPOKHIX 300piB 200 3aXOiB 3 YNPaBIIHHS MOMUTOM Ha TPAHCIOPTHI MOCTYTH.

Jlesiki Mojienl TO3BOJIAIOTH aHaIi3yBaTH IIi MOJITUKH OKPEMO, XOYa PIBEHb
TOYHOCTI BapioeTbea. Lli Momeni 9acTo CIyryloThb OCHOBOIO JUJISl TOJANBIINX
JeTanbHuX aHaui3iB. [lonmut Ha MOAOPOXKi € MOX1THUM NOMUTOM. JI10/TH TOAOPOKYIOTh,
a TOBapW TEPEBO3ATHCA, SK (QYHKIIS JOACBKOI mismbHOCTI. Ll AisbHICTH
MIPEICTaBIICHa B MOJIENI K JAemMorpadidHi, COIiaJbHO-eKOHOMIYHI 3MiHHI Ta 3MiHHI
3eMJICKOPUCTYBAHHS, TaKl SIK YUCEIBHICTh HACEJICHHS, 3alHATICTb Ta KUIbKICTb
YKUTJIOBUX OJMHUIIL BIAMOBIAHO. [TonUT HAa TpaHCTIOPTHI MOCIYTH TaKOX (hOPMYETHCS
TPAHCIIOPTHOIO CHUCTEMOIO 1 BIUIMBA€E Ha HEl. JJOCTYMHICTh pi3HUX BUJIB TPAHCIOPTY,
iX BIAHOCHI YacoBI Ta TPOIIOBI BUTPATH, a TaKOX BIJHOCHA JIETKICTh JOCTYITY IO
OJIHOTO MICIIsl TIOPIBHSIHO 3 1HIIMM BHU3HAYaIOTh, K MaHJPIBHUKH BUKOPHUCTOBYIOTh
TpaHCNIOpTHY cuctemy. Ha puc. 1 HaBeaeHO OCHOBHI BXIJHI [JaHi, MpOLECU Ta
pe3ynbTaTh "TpaguuiiHOl" MHapaJurMyd MOJENIOBAHHS TMONHWTY HAa TPaHCIOPTHI
MOCJIyT'H —4OTUPU OCHOBHI CKJIa/I0B1 MPOILIECY.

BHUaHaYeHHA
I0H
| |
Hocnim#eHHA 3eMAeKopHC- Mepexi qopir i
NOAOOPOMHEN, TYEaHHA TPaHCMOPTHHUX
nigpaxyHkKH, o -
FII:B uro (memorpadpivHi Byznie
fcoyiansbHo-
EHOHOMIYHI
SMIHHI)
NeHepawia NoizqoK
Poznogin noizmox
Bubip pexumy
I
] |
MNMNpHUaHa4YeHHA MNMpUzHavYyeHHA nu]:.:}mm J
L | nNoizOK| (rpoMaqCbLEMA

{aBTo} TpaHCcnopT)
[ | ]
JannaHoBaHi TPAHCNOPTHI 3acobDu [
nacamduponoTik, WEMAKICTL
CRoONy4eHHA, Yac ¥y OopPo3i TowWwo

Bxiani naHi Mpowec PezynbraTH

Puc. 1. YotuproxeTranHuii mpoiec MOJEIOBAHHS MOMUTY Ha MOJ0POXKI Ha
OCHOBI OI3/10K
[Ipy BHU3HAYEHHI «TPAHCIOPTHOI 30HU» - MIChKa TEPUTOPIS MOAUISIETHCS Ha
HEBEJIMKI TPOCTOPOBI aHAITUYHI 30HU. SIK MpaBUIO, TPAHCIIOPTHI AHATITAYHI 30HU
BU3HAYAIOTHCS TaK:
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- OJIHOPIJHI 3eMeJIbHI AUISTHKH, TaKl SK )KUTIIOB1 KBapTaJIH, IIEHTPaIbHI JI1IJIOBI
palioHH Ta TIPOMHCIIOBI PailoHH;

- OCHOBHI 'reHepatopu Tpadiky", Taki SIK YHIBEpCUTETH, JiKapHi, TOProBi
LEHTPU Ta aepOTOPTH;

- TpUpoAHiI ab0 CTBOpEHI JIOJUHOI0 TeorpadiyHi Mexi, Taki K piuku abo
3aJTI3HUIT.

Mexi TOBHHHI OyTH HE3aJeKHUMH BiJ TpPAaHCIOPTHOI CHUCTEMH, sIKa
MOJICIIIOEThCS. 30KpeMa JOPOTM Ta aBTOMAricTpail He MOBUHHI BUKOPHUCTOBYBATHUCS
K MEXI1, OCKUIbKM BOHU € YAaCTHHOIO MEPEXi, M0 MOJEN0eThesa. Bukopuctanus
MepEexi, 0 MOJIETIOETHCS, IK MEK1 CTBOPIOE HEOIHO3HAYHICTD Y MOJAIBIIIOMY aHai31
— HaIpUKJIaJ, TP CTBOPEHHI MEPEK1 MiApaioHiB.

TakuMm 4MHOM, CTpaTeriyHi HaCTaHOBU MAalOTh CTOCYBaTUCh MapaMeTpiB, fKi
BIJIMBAIOTH HA 3araJIbHUM MMOMUT Ha MEepeBEe3eHHs a00 Ha BUKOPUCTAHHS KOHKPETHOTO
o0'ekta uyu BuUAy TpaHcmopty. [lapameTpu BCTaHOBIIOIOTHCA BIACHUKOM YU
ornepatopoM 00'ekTa. JledKi 3 HUX 3aCTOCOBYIOTHCS JI0 BCI€I TPAHCIOPTHOI CUCTEMU
abo 110 11I0ro 00'eKTa; HaMpUKIaJ, TPaH3UTHI Tapudu, TOpoKHI 300pH Ta IuIaTa 3a
NapKyBaHHSA € 3araJlbHOBKMBAaHUMH "IIIHOBUMHU'" TapameTpaMu. [HIIl cTpaTeriui
HAaCTaHOBM MOXKYTh OYTH JIOKaJII30BaHl, HANpHKIaJ, MEPETBOPEHHS LEHTPAIbHOI
YAaCTUHM MICTa Ha BYJHUIl 3 OJHOCTOPOHHIM pPYXOM, BCTAaHOBJICHHS MPaBUI
napKyBaHHS JJii HOBOOYJOB abo0 JJOAaBaHHS PEBEPCHBHUX CMYTI Ha TOJOBHHX
MaricTpaisix, 0 BEAYyTh 10 LIEHTPY MicTa Ta 3 Hboro. IlapameTpu 1iHOyTBOpPEHHS
BCTAHOBIIIOIOTHCSl PUHKOM, HAMPUKIIAJ, LIHA Ha TMajbHEe, a00 BU3HAYAIOTHCS 1HIIUM
YIMHOM, HaIlPUKJIAJ], BATPATHU HA €KCILTyaTaIlll0 TPAaHCIIOPTHUX 3ac001B.

Jlesiki mapameTpu TMOJITHKA MOXYTh BKJIIOYATH JO3BOJIM Ta OOMEXEHHS B
mpoliieci BUKOPUCTAHHSI CUCTEMH, HAINPUKJIIA, OOMEKEHHs MOBOPOTIB abo 3a00poHU
MapHIpyTiB JUIsl BAHTaX1BOK TOIIIO.
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V]IK 656.1
IHHOBALILi{HI NAXOJH A0 YIIPABJIIHHS TPAHCIIOPTYBAHHSM
BAHTAIB Y MIDKHAPO,THII JIOTTICTHL

Bonpaapes Cepriii IBanoBu4Y, K.T.H., IOLIEHT,
Morunabnuii Bikrop OnexkcanapoBuy, CTyI€HT
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
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Hu3ka HerapaszziB, siki BUHHUKAalOTh y 0aratboX YCTAHOBAax, IO 3ailMaroThCs
MDKHapogHuMu aBtonepeBeseHHsIMH (MAII) y Hanpsamky Ykpaina — €Bponeicbkuit
Co103, € HaraJIbHUMHM Ta BUMAararOTh KOMIUIEKCHOTO po3B'sizaHHs. Cepell TOJI0BHHUX
MEPEIIKOJI, SIKI CIOCTEPIratoThCA MPU BUKOPUCTAHHI PI3HUX THUIIB TPAHCIOPTY Ta
3aJIy4eHHI HaWMaHUX TPAHCHOPTHUX OJUHMIb, CJIIJl BIJ3HAUYUTH 3HAYHI TPOILIOBI
BHJATKH, TIOB’sS3aHi 3 JOCTAaBKOK BaHTaXIB, a TaKOXX BHCOKHH CTYIIHb
HEOOIPYHTOBAaHUX Ta HAJHOPMATUBHUX 3yMUHOK HAa MUTHHUX MyHKTax mporycky. Lli
3YMUHKU CIIPUYHUHSAIOTH 3aTPUMKH Y JIOCTABIIl, 1110, BIAMOBIAHO, BIIMBAE HA JI€BICTH
JIOTICTUYHUX MPOIECIB Ta 3arajbHy KOHKYPEHTO3AaTHICTh PipMm.

OkpiM 3a3HaY€HOro, PIBEHb OpraHizailii, MJIAHyBaHHA Ta Harjsaay y cdepi
VOPABIIHHS [EPEBE3CHHSAMHU, SK MPaBUJIO, HE BIANOBIAAE CYYACHHUM PUHKOBHM
3acajiaM, K1 BUCYBAIOThCS /IO TPAHCIOPTHO-JIOTICTUYHUX TMOCIYT Y €BPONEUCHKOMY
npoctopi. YacTo momivaeTbcs HU3bKA SKICTh 00CITYTOBYBaHHS KJIIEHTIB, HEJIOCTATHIM
pIBEHb aBTOMATH3AIll] Ta c1abKe 3aCTOCYBAHHS Cy4acHUX 1H(OPMAIIHHUX TEXHOJIOT1iH
y cdepi TpaHCIIOPTYBaHHS.

3aasis MOI0JIaHHA 3rajlaHuX HerapasJiiB, Ha HaIly JYyMKY, HEOOX1HO 3/IIHCHUTH
HU3KY CTPAaTEeTiYHUX Ta TAaKTHYHHUX KPOKIB, CIPSMOBAaHMX Ha omnrtumizaiiro MAIL
Cepen HalBaXJIMBIIMIMX HUIAXIB MOJIMIIEHHS CUTYyallli BAPTO BUOKPEMHUTH PO3POOKY
Ta BIPOBADKEHHS MPAKTUYHUX MOpaj 3 OpraHizaulli €(peKTUBHOIO ONEpaTHUBHOIO
KEepyBaHHS TPAHCIOPTHUMHU MPOIECAMH, IO ITPYHTYIOTHCSI HA BAKOPUCTAHHI Cy4acHUX
nu(ppoBUX TIATPOPM Ta CUCTEM CHOCTEpPEKEHHS. Takok BaXXIUBUM € MPUNUHATTA
OOIPYHTOBAHMX YIPABIIHCHKUX PIIIEHb y PEXHMI pPEalbHOro 4acy, IO J03BOJISE
ONEpaTUBHO pearyBaTy Ha 3MiHU OOCTAHOBKH I11J1 YaC TPAHCIIOPTYBAHHS BaHTAXIB.

Oxkpemy yBary ciijl 3B€pHyTH Ha CTBOPEHHSI KOHKYPEHTHUX YMOB /I aKTUBHO1
y4acTi BITUYM3HSHUX TEPEBIZHHUKIB Yy MIXHAPOJHOMY TpaHCTIOpPTHOMY mporieci. Lle
nepeadavae SK TPOIIOBY, TaK 1 OpraHi3alliifHy MiATPUMKY 3 OOKYy JepiKaBH,
BKJIFOYAI0YM CTUMYJIFOBAHHS MOJIEPHi3allli aBTOMApKy Ta MiABUIIEHHS TpodeciitHoi
MaNCTEpHOCTI MEePCOHAIY.

Hapemiri, oqHUM 13 KIIFOYOBHUX HAIPSIMKIB PO3BUTKY € IIMPOKE BIPOBAKEHHS
METOMIB 1 3ac00iB iHTeNeKkTyanbHux TpancnopTHux cucteM (ITC) Ha Bcix piBHSX
onepatuBHoro kepyBaHHs MAIIL. Buxopuctanus ITC n03BOJUTH CYTTEBO MiTHSATU
e(EKTUBHICTh JIOTICTUYHHUX Olepalii, 3a0e3rneuynTy OuIbUIy MPO30pICTh MPOLECIB,
3MEHIIUTH BUIATKHU Ta IMIJABUIIUTH 3arajbHy SKICTh HaJlaHUX MOCIYT.

OrnepaTuBHE KEpyBaHHS Ha MDKHAPOIHUX aBTOMOOUIbHUX TTepeBe3eHHs X (MAII)
OXOIUTIOE BUPIIIEHHS MIMPOKOT0 KOJIa MOTOYHUX 3aBJaHb, 0€3M0CEePEAHBO MOB’ I3aHUX
13 QYHKIIOHYBAaHHSM MPOLECY TPAHCHOPTYBaHHS BaHTaXi1B. OCHOBHOIO METOIO TaKOi
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JISTIBHOCT1 € 3a0e3nedeHHs1 cTabiiapHOo1, 0e3mepediitHol, PUTMIYHOI Ta Y3TOHKEHOT
B3a€MOJIii yCiX yYaCHHUKIB JIOTICTHYHOIO JaHIfora. Ile BKiIouae 31aromkeHy poooTy
MIEPEBI3HUKIB, JIOTICTIB, OTIEPATOPIB, MUTHUX CIIYXKO Ta IHITUX CTPYKTYP, 3aTyUYCHUX Y
NepeMIIeHH] BaHTaXIiB 3 YKpaiHu 10 kpain €Bpornelicbkoro Coro3y Ta y 3BOPOTHOMY
HaIPSIMKY.

Hacammepen omepatuBHE KepyBaHHS TMepeadavae IMOCTIMHUNA MOHITOPUHT
OOCTaHOBKH, BUaCHE pearyBaHHS Ha 3MIHHM, yXBaJCHHsS YIPaBIiHCHKUX pIIICHb Y
peXUMI pEallbHOr0 4Yacy, a TaK0oX BIPOBA/KEHHS CydYacHHUX 1H(OpMaIiHUX
TEXHOJIOTIA JIJI1 MIJABUINCHHS €(QEeKTUBHOCTI IepeBe3eHb. (OcoOnmBa yBara
NPUIIAETHCS KOOPAUHAINT JIH Ha KOXXHOMY eTalll TPaHCIOPTHOIO MPOLeCcy — Bif
3aBaHTaXEHHS 1 OQOpPMIIEHHS JOKYMEHTIB JO JOCTaBKU BAaHTAXy KIHIICBOMY
CIIO’KUBAYEBI.

VY Mexax jgaHoi HaykoBOi poOoTH Oyso 3ampoINOHOBAHO Ta BIIPOBAKEHO IO
CTPYKTYpPH OIIEPAaTUBHOTO KEPYBAHHS OJIHE 3 HANCYUJACHINTUX TEXHOJIOTIYHHUX PIIlICHb
— cuctemy “FMS” (Fleet Management System), BCTaHOBJICHY Ha PyXOMOMY CKJIaJi.
3acTocyBaHHS JAaHOI CHCTEMH JAj0 3MOTY 3HAYHO PO3IIUPUTH MOKIUBOCTI HATJISIY
3a TEXHIYHUM 1 JIOTICTHYHUM CTaHOM aBTOTPAHCHOPTHUX 3aco0iB, a TaKOX
3a0€3MeUnTH MPO30PICTh MPOIECIB, MOB’ I3aHUX 13 BUTPATAMU MaJIUBA.

Cuctema “FMS” 3a0e3neuye aBTOMaTW4YHUN 30ip Ta Mepenadyy JeTalbHOI
iH(opMallii mpo peanbHE CIOKUBAHHS MaJIbHOTO, Yac Ta OOCATH 3alpaBOK, MUISIXU
pyXy, a TakoX IHII KJIIOYOBI MapaMeTpu (QYHKIIOHYBaHHS aBTOTpaHcrnopty. lle,
CBOEIO UEProl0, J03BOJISIE HE JIUIIE CBOEYACHO BUSBIISTH Ta YCYBAaTU BIIXHUIICHHS BiJl
3aJlaHUX HOPM, aJie i MpUuiiMaTi OOTPYHTOBAHI PIllICHHS JIJIs1 IT1IBUIIIEHHS] €EKOHOMIYHO1
JII€EBOCTI MEPEBE3CHb.

TakuM uymHOM, BHpOBa[KeHH FMS cTano BaXIMBUM KpPOKOM Y HamIpsIMKY
nudposizamii onepatuBHOro kepyBanHs MAII Ta miaBUINCHHS SKOCTI JOTICTHYHOTO
o0ciyroByBaHHs.Oco0JIMBY yBary B poOOTI BIAHECEHO 10 EKOHOMIYHOi CTOPOHHU
npobsemu Bubopy PC miist MALIL, sika TicHO MOB's13aHa 3 BUJATKAMU Ha iX IpUa0aHHS.
BapricTh cTaporo pyxomoro ckjiaay Majo 3ajeXuTh BiJT MApKd 1 BHU3HAYAETHCA
NEePEBAXHO TEPMIHOM CiIyk0u (puc. 1).

OpiGHTyIO‘II/ICB Ha 10 NCPCICKTUBY, MAaTUMEMO 06MC)K€HH$I a0 MOCTaBJICHO1 3a)1aqi.
Entopa WBMAKOCTI 3HEeUiHeHHA PyXOMOro cknaay
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Puc. 1. 3ajexHICTh I[iHM BaHTaXHUX aBTOMOOUTIB BiJ TEepMiHY iX ciayxOu (3a
CepeAHbOCTATUCTUYHUMHU TaHUMU BiacHUX fpociimkeHs — MAN, DAF 1 Scania)
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BianoBiganpHICTh BUOOPY Yepe3 BHCOKI IIHM HA BAaHTAXKIBKH JIOCUTh BEJHKA.
OnuH 13 DUIIXiB PO3B's3aHHS 11i€i TPOOJIEMU — PO3pOOKa KpUTEPi0 €PEeKTUBHOCTI
BHOOPY TPAHCIIOPTY 3 METOI YHEMOXKJIMBJICHHS CBiJIOMO HE3aJ0BLILHUX BapiaHTIB 1
3BY>KE€HHS c(pepu MONTyKy HalKpaIuX pilieHb.

B sikocti kputepito epextuBrHOCTI MAII BUKOpHCTOBYBaHMX NS TX 31HCHEHHS
PC moxxHa obpatu mpuOyToK. 3a IHIMWX PIBHUX YMOB OYEBHJIHO, IO YUM BHIIUN
3araJlbHAN TpOOIT, TUM OLIBIINN TPUOYTOK.

[Tpu BuGOP1 pyxomoro ckiany st MAII HeoOXiTHO KepyBaTHUCS TEPIIl 32 BCE
KUTbKOMa KPUTEPISMH, IO JO03BOJISE ONTHMAIBHO OI[IHUTH POOOTY TPAHCIOPTY MPHU
KOHKPETHHX YMOBaX €KCILTyaTaIlii.
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30KpeMa 3aJi3HUYHOTO Ta aBTOMOO1IbHOT0. OCOOIMBE 3HAUEHHS TaKa B3a€EMOJIISl Ma€e
Ha eTarax «IepIIoi» Ta «OCTAHHBOI MHII», SIK1 3a0€3MeYyI0Th TOCTaBKy KOHTEHHEPIB
BiJl BAaHTQ)XOBIAMPABHHUKA JI0 TEPMIHAIBHOI CTAHII Ta BiA CTaHIli MPU3HAYCHHS 10
KIHIICBOTO CTIOKMBaya BiJIITOBITHO.

3riHO 31 CTATUCTUYHUMH OI[IHKAMHU MI>XKHApOJHUX TPAHCIIOPTHUX OpraHi3allii,
JacTKa aBTOMOOLTBLHOTO TPAHCIOPTY y 3abe3MeueHHl MepIioi Ta OCTAaHHbOI MU B
IHTEepMOIaTIbHUX TEepeBe3eHHAX cTaHOBUTH moHaa 70—80 %. Lle moscHIoeTbCa HOTO
BHCOKOIO MaHEBPEHICTIO, JOCTYITHICTIO Ta 3[IaTHICTIO 3a0€3MeuyBaTH JOCTAaBKY «BIJ
nBepel 10 neepeiy». BogHouac 3ami3HUYHUN TpaHCTIOPT 3a0e31euy€e OCHOBHY YaCTHUHY
NepeBe3eHb Ha CEPEAHIX 1 BEJIMKUX BIJCTaHSX, /1€ IOr0 BUKOPUCTAHHS € EKOHOMIYHO
JOIIILHUM  3aBJISIKM  HIDKYMM TTUTOMHM BHUTpaTaM Ta BHCOKIM TMPOBI3HIM
CIIPOMOXKHOCTI. 32 HAsBHUMH aHAJTITUYHUMU TAaHUMHU, €()EKTUBHICTh IHTEPMOJATBHUX
NepeBE3CHb 3HAYHOIO MIPOIO 3aJIEKUTh BiJl 4acy 0OpOOKH KOHTEHHEPIB Ha CTUKOBHX
MyHKTaX — TEPMIHAIBLHUX CTaHINAX. Y CEPeIHbOMY BHUTpATH Yacy Ha orepartii
MepIIoi Ta OCTAHHBOT MUJII MOKYTh CTaHOBUTH J10 30—40 % 3araqbHOro 4acy JOCTaBKU
BaHTaxy. [Ipy 1bOMy HEPIBHOMIPHICTh HAJAXOXKEHHS aBTOMOOUIBHOIO TPAaHCIOPTY
710 TEpMIHAJIIB IPU3BOAUTH 10 YTBOPEHHS Yepr, 30UIBIIEHHS MPOCTOIB Ta 3HUKEHHS
3arajbHOI NPOAYKTUBHOCTI TPAHCIIOPTHOI CUCTEMHU.

BaxxnuBoro 0COOJMBICTIO B3a€EMOJIi  aBTOMOOLIBHOTO Ta  3aJI3HUYHOIO
TPAHCIIOPTY € pi3Ha mnpupoda (GopMyBaHHS BaHTAKOIMOTOKIB. ABTOMOOLIbHI
NEPEBE3CHHs, $K TMpaBWUJIO, MaloTh OUIbII JIPIOHOJMCIIEPCHUN XapakTtep —
KOHTEHHEpPU HAAXOAATh HEBEIUKUMHM TapTisIMH y BUINAJAKOBI MOMEHTH 4acy.
HartomicTe 3ami3HMYHUNA TPAHCHOPT OpIEHTOBAaHUN Ha (QOPMYBaHHS YKPYIMHEHHX
napTiii (KOHTEHHEPHHUX TMOI3/1IB), 10 MOTPEeOye HAKOMHYEHHS JOCTATHBOTO 00CITY
BaHTaXXy Ha TEPMIHAJIBHUX CTaHIsAX. Lle cTBOproe HEOOXIAHICTh Y3TOMKEHHS JIBOX
PI3HHX 32 CBOEIO MPUPOJIOI0 MPOIIECIB — CTOXACTUYHOTO HAJIXO/KEHHS KOHTEHHEPIB
Ta JIETEPMIHOBAHOTO (32 PO3KJIaIOM) BiAMPABJICHHS MOI3/1B.

CraTucTUYHUIN aHaji3 MOoKa3ye, 110 1HTEPBaIM HAAXOIKEHHS aBTOMOOUIIB 3
KOHTEHHEpaMu 710 TEPMIHAJIIB MOXYTh OMHUCYBATHUCS €KCIIOHEHIIMHUM 200 OJIM3bKUM
710 HBOTO PO3IIOALIOM, IO CBIIYUTH MPO BUMAIKOBHUN Xapaktep mporecy. [Ipu nipomy
IHTEHCUBHICTh HAJXOJKEHHS MOXE CYTTEBO 3MIHIOBATUCA MPOTATOM J00H,
JOCSITAI0YM MIKOBUX 3HAY€Hb Y MEBHI YacOBI NEPioJn (HAMPUKIIA/, Y IEHHI TOIUHU).
Taki KoJIMBaHHS MOTPEOYIOTh BpaxyBaHHs MpU IJIaHYyBaHHI POOOTH TEPMIHAJIB Ta
oprasizaitii B3aeMo/Iii 3 3aJ1I3HHYHUM TPAHCIIOPTOM.

3 MeTor MiABUINEHHS €()EKTUBHOCTI B3a€EMOJIi MK BHUJIAMH TPAHCIIOPTY
3aCTOCOBYIOTHCS PI3HOMAHITHI OpraHi3amiifHO-TeXHOJIOT1uHI pimeHHs. Jlo Hux
HaJeXXaTh: BIPOBAPKEHHS CHCTEM TMOINEPEAHHOTO OpOHIOBAHHS dacy MpUOYTTA
aBTOMOOWIIB 70 TepMiHATY; omTuMi3aiis TpadikiB pyXy KOHTEHHEpPHUX MOI3MIB 3
ypaxyBaHHSAM MTPOTHO30BAHUX OOCSATIB HAJAXOMHKCHHS; BUKOPUCTaHHS 1HGOpMAITIITHIX
CUCTEM JJIs1 KOOPJIMHALIIT A1l yCIX YYaCHUKIB MEPEBI3HOTO MPOLIECY; PO3BUTOK CyXHX
MOPTIB 1 JOTICTUYHUX Xa01B, 110 J03BOJISIOTH MEPEPO3NOAUISITH TOTOKH.

OcobmmBy  podp  Bigirpae  nu@posizailis  TPAHCIOPTHUX  IPOIIECIB.
Bukopuctanus cydacHMX 1H(GOpPMALIMHUX CHUCTEM [03BOJISiE€ 3MA1MCHIOBATH 301p 1
aHai3 CTATUCTUYHUX JIAHUX Y PEAIbHOMY 4Yaci, 110 CTBOPIOE MEPEAYMOBHU ISl OLIbIII
TOYHOT'O TPOTHO3YBaHHS HAAXO/KEHHS KOHTEHHEPIB Ta aJlaliTUBHOIO YMPAaBIIIHHS
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TpaHCHOPTHUMHU TMoTokamMu. lle, y cBoOw uyepry, A03BOJII€ 3MEHIIUTH MPOCTOi
PYXOMOTO CKJIay, CKOPOTUTHU Yac 0OpOOKH BaHTaXIB 1 MiABUILIUTH PiBEHB cepBicy [1].

3 ypaxyBaHHSM BHUKJIQJCHOTO MOKHa 3pOOMTH BHUCHOBOK, HI0 e(eKTHBHA
B3a€MOJISl 3aJII3HUYHOTO Ta aBTOMOOLUIRHOTO TPAHCIOPTY HAa €Tamax Mepiioi Ta
OCTaHHBOI MUJT1 € KPUTHYHO BAXKIMBOIO I 3a0€3ME€UeHHS KOHKYPEHTOCTIPOMOKHOCTI
IHTEepMOIaTbHUX MepeBe3eHb. [loganpline BAOCKOHATICHHS TPAHCIIOPTHUX TEXHOJIOTIN
y IbOMY HampsiMi Mae 6a3yBaTHCS Ha BUKOPUCTaHHI CTATUCTUYHUX METO/IB aHAMi3y,
CTOXaCTUYHOTO MOJICNIIOBAHHSA Ta CYYaCHMX LM(PPOBHUX pIlIEHb, 1O JO3BOJSIIOTH
BpaxOBYBaTH JIMHAMIYHUNA XapakTep TPAHCHOPTHUX TPOLECIB 1 MpUAMATH
OOIPYHTOBAaHI1 YIPaBIIHCHKI PIIICHHS.
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Xoaomwok Ouiekcanap BosiogumupoBuy K.T.H., JOILIEHT, 3aBiAyBad Kadeapu,
Binnuyvsxuii nayionanvruil acpapuuu yHieepcumem

Ilocmanoeéxka npoénemu. MinHa KopMoBa ©0a3a — OCHOBA PO3BUTKY
BUCOKOITPOAYKTUBHOTO TBAPUHHMIITBA. 3aroTiBIIs TPAAMIIAHUX BUIIB KOPMIB (CIHO,
ClHa)) TPOBOJMUTHCS 3 BUKOPUCTAHHSIM MEXaHI30BAaHUX TEXHOJIOTIYHUX MPOIECIB 3
BUKOPUCTAaHHSAM PYJIOHHHUX Ta BEJIUKONMakoBUX minoupauiB. Ilopsn 3 mepeBaramu
TaKuX TEXHOJIOTTYHUX MPOIIECIB CiJ] BKa3aTH 1 Ha iX HEJOJIIKH, a caMe - oTpebda y
Hirnararti 4yu B’si3alIbHIN CiTii 17151 30epekeHHs] GOpMHU pYJIOHIB-TIOKIB, HEOOX1/IHICTh B
PY4HIN mpami ais 341MMaHHs CITKH, Inarary, 3aTpuMKa 3 MPUTOTYBaHHSAM CyMilIen
IIpY TI0/1a4i PYJIOHIB J0 3MillyBada — po3faaBada. OIHUM 13 BapiaHTIB PO3B’sI3aHHS
3raJIaHuX HEJOMIKIB € BAKOPUCTAHHS Y TEXHOJOTIYHOMY MPOIIeCi 3ar0TiBI1 CiHA Bi3KiB-
nigoupaviB-rpancnoptyBadbHuKIB (BIIT). BukoprcroBytoun iX MOKIMBa 3aroTiBIIS
CiHa B PO3CUITHOMY, P13aHOMY BUTJISIJIL.

AHaniz ocmarnHix oocniodcens i nyonikayiu. B HayKOBO-TeXHIYHIN JiTEepaTypi
BUCBITJIFOIOTHCS PI3HI ACTIEKTH TEXHOJOTIYHUX MPOIIECIB Ta CIIOCOOIB BUKOPUCTAHHS
TEXHIYHUX 3aco0IB 3aroTiBlll JIUCTOCTEOJOBUX KOpMIB. buiblmicTh myOmikamii
MPUCBSIYCHA aHAJI3Yy ICHYIOUUX TEXHOJOTTYHUX NpolieciB [ 1-4], po3poOeHHIO HOBUX,
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IHHOBAIIMHUX [5], IX MOJENIOBaHHIO, BTpaTaM MOXXUBHUX PEUOBUH [6, 7], a Takoxk
pO3poO0IIi, TOPIBHIHHIO Ta BIPOBAPKEHHIO HOBHX CITOCO0IB BUKOPHUCTAHHS TEXHIYHUX
3aco0iB [8, 9].

Mema oocniosxcens. MeToro poOOTH € BUCBITJICHHS IepeBar Ta AOCTIIKEHHS
epextuBHOCTI poOoTH BIIT mpu 3arotiBii ciHa B pO3CUITHOMY, Pi3aHOMY BUTJISIIL.

Pesynomamu oocnioocens. 'ociogapctBa YKpainu, 0 3aiiMaloThCsl MOJIOYHUM
CKOTapCTBOM, PO3MOYMHAIOTh IIMPOKO BHUKOPHUCTOBYBAaTH TPAHCHOPTYIOUl BI3KH-
nigoupavi-noapiOHioBayi. lle yHiBepcadbHI MaIIWHU, K1 MAOUPAIOTh CUPOBHUHY 3
BaJIKiB (BOJIOTY, IPUB’ SJICHY YK BUCYIIIEHY ), 32 MOTPEOH PLKYTH i1, HATPOMAJIXKYIOTh Y
Ky30B1 3 MIANPECOBYBAaHHSM Ta TPAHCIOPTYIOTh 1O MICIS CKJIaJyBaHHS a0o
3roJioByBaHHs. JlucroctebmoBa Maca TONAETbCS IO Ky30Ba 3HHU3Y METOJOM
NPOIITOBXYBaHHS 31 MIBUAKICTIO B 4-6 pa3iB MEHIIOK Yy TOPIBHSHHI 13
KOpPMO30MpaJIbHUM KOMOailHOM. 3aBAsIKM LbOMY BTpPAaTH JIETKUX (pakiiii BpOKaro
(JIMCTA 1 CYUBITH) € MIHIMAJIBHUMH. MallInHU 3aCTOCOBYIOTHCS JIJIs I1IOMPaHHS BaJIKIB
CiHa, TPOB’SUICHOT TpaBH, COJOMH, a TAKOX JUIsI TPAaHCIOPTYBaHHS MOAPIOHEHOT
KOpPMO30MpaIbHUM KOMOAHOM KYKYPY/I3H JJIsl IPUTrOTyBaHHs cuiocy [10].

Bi3ku-nigOupavi-TpaHCIOPTYBAJIbBHUKM ~ BUTOTOBIIAIOTh  B1IOMI  3apyOixkHI1
koMmmnaHii. OCHOBHUM IOKa3HUKOM, III0 XapaKTepu3ye BI3OK-MiAOUpay, MOpsia 13
MOKa3HUKaMH PI3aJIbHOTO araparty, € 00’eM Horo Ky3oa. B 3anexHocTi Big 00’emy
3MIHIOETHCA 1 Maca Bi3Ka-miadupaya, a BINOBIIHO 1 HOTYXHICTh TPAKTOPA, 3 SIKUM BIH
arperaryerbca. Tomy, psa KOMIaHIM BUTOTOBIISIFOTH iX PI3HUMH THIOPO3MIPHUMHU
pAIaMH 13 IIUPOKKMM Jialla30HOM MiCTKOCTI Ky30Ba — Bix 11,5 M® mo 57 M [10].

B sKocti pi3asbHOTO amapaTy BHUKOPHCTOBYETbCS OITEpPHO-HOXKOBHI amapar
[11]. 3aBasiku KpHUBOJIHIMHIN (HOpMI HOXKA, CTYMIHYACTOIO iX PO3CTAHOBKOIO arapar
XapaKTEePU3y€EThCS PIBHOMIPHUM HaBaHTa)XeHHSM Ha Bajn Oitepa. CydacHi amaparu
3aBJISIKA BCTAHOBJICHHIO 3 KpOKOM 30 MM 3a0€31e4yI0Th MiHIMAJIbHY IOBXKUHY Pi3aHHS
B 40-50 MM. IcHyrOYl TpaHCHOPTHI 3aCO0M PO3BAHTAXKYIOTHCS NIJISIXOM HAXHUJISTHHS
Ky30Ba (TpaBiTaliiiHuii cnoci0), BUINTOBXYBaHHS BaHTaXy Ta 3 BUKOPUCTAHHSIM
JTHUIIEBOTO  TpaHCHopTepa. 3aBASKH BUKOPHUCTAHHIO OCTAaHHBOTO  CIOCOOY
BUBaHTaXeHHs cydacHi BIIT poyuminbHioloTh Macy B Ky30Bi. Ha BiaMiHy BiA
VIIUIBHEHHS BIOJOBX Ky30Ba [12] ymIuIbHEHHS Yy Bi3Ky BiIOyBa€eTbCs Y
BEPTUKAJIbHOMY HAINpPSMKY, 3aBASKA NPUMYCOBIM moaadi poropoM. [loTim 1eit
VIIUTBHEHUH 00’€M BHTATYETbCA 3 TEPEJHbOI YACTHHU Ky30Ba JHHIIEBUM
TPaHCTIOPTEPOM, YOMY CIPHSIE PyXOMHM niepenHiit 6opT. [Ipu po3BaHTakeHH1 CUTIKOT
CUPOBUHU 3aBISKU JTHUIIEBOMY TPAHCIOPTEPY OCTaHHA MOKe OyTH PO3MOIIICHU Ha
JIEK1JIbKA MICITb.

Ockinpku BIIT He numie miadbuparoTs Ta YIIUIbHIOIOTE CHPOBHHY B KY30BI, a 1
TPAHCTIOPTYIOTh A0 MiCIls 30epiraHHs BUKOPUCTAHHS 3araJIbHOBKMBAHOI 3aJIEKHOCTI
JUTSl BUBHAUEHHS eKCIUTyaTaIliiHo1 mpoaykTuBHOCTI W e nmoTpedye yrounens [10]

We = 0,1 BpxVpxTexxt, ra/ron (1)
ne Bp — poboua mmpuHa 3axBaty arperary, M; Vp — po0oda MBUAKICTb pyXy arperary,
km/ro; Texk — ekcruTyaTalliiHui Yac BHKOHAHHS Omepailiid, rof; T — KoedirieHT
BUKOPHUCTAHHA Yacy 3MiHH.

[To-mepmie: poboua mmMpWHA 3axBaTy arperary Bp Bu3HadaeThcs HeE
KOHCTPYKIIHHOIO IIMPUHOK Miadupaya, a IMHUPUHOK TOJA 3 SKOi TIpabisMu
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chopmoBano Banok. [lo-gpyre: podoua mBUAKICTE Vp arperaty Ta ekcruryaTaliiHuni
yac BUKOHAHHS omepauiid Tek Ha migOupaHHI BaJKiB Ta TPAHCIOPTYBaHHI 310paHOi
MacH CiHa MalTh PI3HY BEIMYHMHY 1 PO3PaXOBYIOTHCS Y BIJIMOBIAHOCTI JO KOXKHOI
omepaiii OKpemMo, a IMOTIM JOAAIOThCA HJisi KOKHOTO IIMKIy HAalOBHEHHS Ta
MEPEBE3CHHS CUPOBUHU.

3po3ymisio, MO0 B Mii 3aN€KHOCTI Taki MapaMmMeTpH, SK MICTKICTh Ky30Ba,
MIBUJKICTh PyXY, BIACTaHb MK BajJKaMH, IIBUIKICTH MiJOMpPAHHS Ta MEPEBE3CHHS
COPUATAMYTH MIABUIICHHIO MPOJYKTHUBHOCTI, a BIJACTaHb MEPEBE3EHHS CiHA, Yac
PO3BaHTAKEHHS Ky30Ba — 3MEHIIIYBaTUMYTh MPOAYKTUBHICTb.

Bucnosok. Busznaueno 0COOJIMBOCTI pobotu BI3KIB-IT1JOMpaviB-
TpancnoptyBaibHUKIB (BIIT) Ta X mpuaaTHiCTh 1715 3aroTiBiIi PO3CUITHOTO Pi3aHOTO
ciHa.

BcranoBineno, mo ekcrutyaraiiiay npoayktuHicTs BIIT dopmyroTs aBa Tumy
YUHHUKIB YaCTHHA SKHUX 3 1X 30UIbIIEHHSIM CIPHSIE 301TIBIIICHHIO MPOAYKTUBHOCTI, TOI
K 301IBIIEHHS 1HIIIUX — 3MEHIIY€ MPOTyKTUBHICTb.
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VIIK 331.45 (075.8)
OCHOBHI HEBE3IEYHI YAHHHUKU TA OLIHKA PU3HKIB /LIS
BOJIIIB MIJI YAC TEPEBE3EHHS HEBE3IMEYHNX BAHTAKIB

Mapuummuna €. L, k. c.r. H., JOUEHT
3yook T. O. k. c.I. H., JOIIEHT
Hayionanvnuii ynieepcumem odiopecypcis i npupoookopucmyeanusa Yxpainu
marchyshyev(@gmail.com

OuiHka pU3WKIB JJIS BOIIB MiJl Yac MEPEBE3CHHS HEOE3MEYHUX BAHTAXIB €
KIJIFOUOBUM €JIEMEHTOM 3a0€e3IeueHHs O€3MeKH Mpalll B TPAHCHOPTHIN raiys3i, OCKIJIbKH
el BUJ AISUTbHOCTI OB’ I3aHUM 13 T1JIBUIIIEHUM PIBHEM TE€XHOTE€HHOI, €KOJIOTTYHOI Ta
npodeciitHoi HeOe3neku. 3a JaHUMHU MIXHAPOJHUX JOCHIIKEHb, 0nn3bko 20-25%
aBapiii 3a y4YacTIO BaHTAKHOTO TPAHCIOPTY I[IOB’si3aHI caMe€ 3 IEePEeBE3CHHAM
HEOE3MEeYHUX BaHTaXIB, 110 3HAYHO TMIJBUILYE WMOBIPHICTh TSHKKHUX HACIIAKIB,
BKJIIOYAIOYH BUOYXH, ITOKEXK] Ta TOKCUYHI BUKUIU. B YKpaiHi IOpIdHO peecTPy€EThCs
NOHAJ 3 THC. JOPOKHBO-TPAHCIIOPTHUX MPUTOJ] 3@ YUACTIO BAHTAKHUX aBTOMOO1IIB, 3
AKUX 10 8% mpuragae Ha TPAHCHOPT, IO NEPEBO3UTH HEOE3MEeUHl PEYOBUHM, IPU
[[bOMY PiBE€Hb TPAaBMAaTU3MYy BOJIIB y Takux Bumnajkax Ha 30—40% Bumuii mopiBHSIHO
31 3BUMaHUMU TIEPEBE3CHHIMM.

OcHoBHUMHU HeOe3neyHUMHU (pakTopamMu AJig BOAIIB € (DI3UYHI, XIMIYHI,
ncuxo@i3ionoriyHl Ta oprasizauiiHi pusukd. o ¢izuuHux QakTopiB Hauexartb
nigBUIIeHUN piBeHb mymy (mo 85-90 nb), BiOpamii (0,8-1,2 m/c*) Ta TpuBane
nepeOyBaHHs Y CTATUYHOMY MOJI0KeHH1 ToHa ] 8—10 roauH Ha 100y. XiMiuHI pU3UKH
BUHUKAIOTh y pa3l BUTOKY HEOE3MEYHUX PEUYOBHH, TAKUX K JIETKO3ANMUCTI P1IUHH,
CTUCHEHI ra3u ab0 TOKCHYHI CIOJYKH, KOHILIEHTpalis SKHX Yy TMOBITPl MOXe
NEePEBUILYBAaTH TPAHUYHO JOMyCTUMI HOpMH Y 5—10 pa3iB mpu aBapiiHUX CUTyaIlisX.
[Icuxodizionoriuni (akTopu BKIIOYAIOTH MIABUINECHUN PIBEHb CTpeCy, SKUH, 3a
pe3yJibTaTaMH JIOCIHIJKEeHb, Y BOJIIiB HEOE3MeYHNX BaHTaXIB Ha 25% BUIIMMA, HIXK Y
BOJI1iB 3arajbHOI0 BaHTAKHOTO TPAHCIIOPTY, @ TAKOXK BTOMY, L0 3HUXKYE IIBUIKICTD
peakiii Ha 15-20%.

OmiHKa pPU3MKIB 3IIMCHIOETbCA NUIBIXOM 1neHTH(IKaLli HeOe3meK, aHamizy
WMOBIpHOCTI X BHHUKHEHHS Ta BH3HAUEHHS TSHKKOCTI HACTIAKIB. BukopuctaHHs
KUTBKICHUX METO/IIB OI[IHFOBAHHSI JI03BOJISIE BCTAHOBUTH 1HTETPATIbHUNA TOKA3HUK PU3HUKY,
KU y CepeHbOMY Uil MepeBe3eHb HEOE3NEeUHMX BaHTaxiB cTaHOBUTH 0,4-0,6 3a
mkasoro Big 0 10 1, 110 BiMOBIIa€ BUCOKOMY PiBHIO HeOe3neku. HaiO1bIi KpUTHIHUMEU
eTariaMu € 3aBaHTaKEHHS 1 po3BaHTaxeHHs (10 35% IHIMIEHTIB), TPAHCIIOPTYBAHHS
(6mmm3bko 50%) Ta 3ynunHku Ha MapupyTi (15%). JomaTkoBUM YMHHMKOM PHU3UKY €
TEXHIYHUM CTaH TPAHCIOPTHUX 3ac00IB: 32 CTATUCTUKOO, 10 18% aBapiil cipuurHeHi
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HECITPABHICTIO raJIbMiBHOT CUCTEMH 200 CHCTEMH repMeTH3allii HMCTepH. BaxxauBy poib
BiIirpae moachKuit paktop, sikuit € npuanHoro 10 70% ycix iHmuaeHTiB. HemocraTHii
piBeHb MIATOTOBKU BOJIIiB, MOPYIICHHS DPEXHUMIB Mpalli Ta BIAMOYMHKY, a TaKOX
ITHOpPYBaHHsI BUMOT O€31MEKU MPHU3BOATH 10 CYTTEBOTO 3pOCTaHHs pu3MKiB. Hampukiaz,
TIEPEBUITICHHS TPUBAIOCTI KEPYBaHHS TPAHCIIOPTHUM 3ac000M TOHAJ 9 TOIMH Ha 100y
niaBuirye imosipHicTs A TI y 1,8 pasis. Kpim Toro, 6mm3pko 12% BoiiB HE IPOXOIATH
peryJisipHe HaBYaHHS 3 OE3MEYHOr0 TMOBODKECHHS 3 HEOE3MEYHNMMH BaHTa)KaMH, IO
HEraTHBHO BIUIMBAE HA PIBEHb iXHHOI TOTOBHOCTI JIO aBapiiiHUX CUTYAIIIH.

JIJist 3HMDKEHHST PU3HMKIB HEOOX1THO BMIPOBAKYBAaTH KOMILUIEKCHI 3aX0JH, IO
BKJIIOYAIOTh TEXHIYHI, OpraHizamiiHi Ta 1HIUWBIAyalibHI pileHHsA. TeXHIUHI 3aX0/H
nepen0ayaloTb BHUKOPUCTAHHA CYYaCHUX TPAHCHOPTHUX 3aco0iB, OCHAIICHUX
CUCTEMaMHU KOHTPOJIIO CTaOUIBHOCTI, aBBTOMAaTUYHOTO TaJIbMYBAaHHS Ta MOHITOPUHTY
CTaHy BOJis, IO JIO3BOJISIE 3HU3UTHU aBapiiHICTh Ha 20—25%. OpranizalliifHi 3axo/au
BKJIFOYAIOTh ONTUMI3ALIII0 MAPUIPYTIB, JOTPUMAHHS PEKUMIB Mpalll Ta BIAIOYHUHKY, a
TAKOXK PEryJsipHUI TEXHIYHUA KOHTPOJIb TPaHCHOPTY. IHAMBIIyanbHI 3aX0aH
nependayaloTb BUKOPUCTaHHS 3acoOIB  1HAMBITYaJIbHOIO 3aXUCTy, HPOBEICHHS
HABYaHHS Ta IHCTPYKTaXI1B, IO JO3BOJISIE 3MEHILUTHU PIBEHb TpaBMaTu3My Ha 15-20%.

Takum 4MHOM, OLIHKA PU3MKIB JJIs BOJIIB MiJ] Yac MEPEeBE3CHHS HEOE3MEUHUX
BAHTAXIB € CKJIAJHUM OaratopakTOpHUM MPOIECOM, SIKHM MOTpeOy€e CUCTEMHOTO
MiX0My Ta BUKOPHUCTAHHS CYYacHMX METOMIB aHami3y. BpaxyBaHHS CTaTHCTHIHHUX
JaHUX, 1AeHTHGIKAIlS KIYOBUX HeOe3nedHux (akTopiB Ta BIPOBAIHKCHHS
e(eKTUBHUX 3aXO0/l1B YNPABIIIHHS PU3UKAMH JO3BOJIAIOTH CYTTEBO MIABUIIUTH PIBEHb
Oe3MeKku Ta 3HU3UTHU WMOBIPHICTh BUHUKHEHHS aBapiiHUX cuTyarliil. [lepcriekTuBHUM
HalpsIMOM TMOJAJBIINX JOCHIPKCHh € BIPOBAHKCHHS HH(PPOBUX TEXHOJOTIH
MOHITOPUHTY PU3HKIB Y PEAIbHOMY Yaci, [0 MOXKE 3HU3UTHU PIBEHb HEOE3MEKH I11e Ha
10-15% Tta 3a0e3neuntu O1IbII €(PEKTUBHUI KOHTPOJIH 32 YMOBAMH Tpalli BOIIiB.

Jlireparypa:

1. Boitnanosuu O.B., Mapuumuna €. 1., Kodro JI. I'. Oxopona npartii y ranysi
(aBTOMOO1TBHUY TpaHcniopT). K. I{entp yuboBoi mitepatypu. 2018. 695 c.

2. Boitnanosuu O.B., €pemenko O.1., Mapuumuna €.1., Motpuu M.M., 3y60k
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V]IK 656.076:34(4+477)
HOPMATUBHE 3ABE3NEYEHHS JOCTYIIHOCTI
TPAHCIIOPTHHUX CUCTEM Y €C TA IOTO AJANITAIIS B YKPATHI

OmnaJako Bikropis I'puropiBua, K.T.H., IOLEHT,
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu

e-mail: opalko@nubip.edu.ua

3abe3eueHHs TOCTYITHOCTI TPaHCHOPTY AJIsl 0Ci0 3 1HBANIAHICTIO Ta 0CiO 3
0OMEXEHOI0 MOOUIBHICTIO TOCTYMOBO TpPaHC(POPMYEThCS y KIHOYOBUN HaIpsiM
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Cy4acHOi TPaHCHOPTHOI MOJITUKH, SKUH O€3MocepeTHbO OB’ I3aHUN 13 peaizalliero
MPUHIIUIIB COIIaJIbHOI CIIPaBEAJIMBOCTI, PIBHOCTI MOKIMBOCTEHN 1 CTAJIOTO PO3BUTKY.
VY kpainax €sporneiicbkoro Coro3y 1 mpodiieMaTHKa PO3MISIAAETHCS HE SIK OKPEMHUIA
COLIIaJIbHUI acCIeKT, a K HEeBil €MHa XapaKTepUCTHKA €(PEKTUBHOI TPAHCIOPTHOI
cuctemu. Came Tomy B €C chopMOBaHO KOMIUIEKCHY HOPMAaTUBHY 0a3y, 110 OXOILIIOE
IPaBOBi, OpraHi3amiiiHi Ta iH(QOpMaliifHi CKIag0Bl (QYHKIIOHYBaHHS TPAHCIOPTY 1
CHpsMOBaHa Ha IHTETPaIlil0 MAIOMOOUIBHUX TPy HACEJICHHS y BC1 BUJU MOO1IBHOCTI.

Oco0sMBOI aKTyaJbHOCTI 3a3HauY€HE MUTAHHS HaOyBa€ B yMOBax Cy4aCHHUX
BUKJIUKIB JUIsl YKpaiHU. YHaACIIJOK BOEHHUX i CyTTEBO 3pocia KUIbKICTh 0Ci0 3
IHBJIITHICTIO, TPUYOMY 3HAYHy YaCTUHY CTaHOBJISATH JIFOJU MOJIOAOTO BIKY, SIKI
MparHyTh aKTUBHOI y4acTi B CYCHUIBHOMY JKHUTTI. 3a TakUX YMOB JOCTYIHICTb
TPaHCIIOPTY BUXOAUTH 32 MEXI1 CYyTO 1HPPACTPYKTYPHOTO 3aBJIaHHS 1 IEPETBOPIOETHCS
Ha BaXJMBUIA (aKTOp COIIAIBbHOI 1HTErpaili, 3abe3nmedeHHsl JOCTYIy JO0 OCBITH,
IpaleBIalITyBaHHs Ta BIJHOBIEHHS JIIOACHKOro moTeHIiany. ®dopmyBaHHs
0e30ap’e€pHOr0 TPAHCIOPTHOTO CEPEJOBUINA CTAa€, TAaKUM YHWHOM, OJHUM 13
CTpaTeriYHUX HAMPsIMIB MICISBOEHHOTO PO3BUTKY JEPKaBHU.

BaxxnuBuM migrpyHTIM 111 GOPMYBaHHS Cy4aCHOTO PO3YyMIHHS TOCTYITHOCTI
€ MDKHapoJHl JaokyMeHTH, Hacamnepen Konsenuis OOH mnpo mpaBa ocid 3
IHBaNmaHICTIO [1, 2], AKa 3aKpiIuItoe MpaBo 0ci0d 3 IHBAIIIHICTIO HA HE3AJIEKHE KUTTSA
Ta MOBHY Y4YacTh Y CYCIJIbCTBI, BKIIFOYAIOYH JOCTYII 0 TPAHCIIOPTY, IHPPACTPYKTYpH
ta iHpopmMarii. Came nmonoxeHHs i€l KoHBeHI11T BU3BHAYMIN HEOOX1HICTh MEPEXOTY
BIJI MIIXOy «aJanTallii cepeioBUIIa» 10 CTBOPEHHSI CUCTEM, CIIOYATKy OPIEHTOBAHUX
Ha PI3HOMAHITHICTh KOPUCTYBAYiB.

Y HayKOBOMY Ta HOPMaTUBHOMY JUCKYPC1 JOCTYIHICTh TPAHCTIOPTY JOIIHHO
TPaKTyBaTH SIK IHTETPAJIbHY XapaKTePUCTUKY TPAHCIIOPTHOI CUCTEMHU, 1110 BioOpaxkae
il 31aTHICTh 3a0e3MeuyBaTH MOXIIMBICTh KOPUCTYBAaHHS TPAHCHOPTHUMH MOCIyTaMU
JUTSL BCIX KaTEropii HaceJIeHHs He3aJeXHO BiJ (PI3UYHUX, CEHCOPHUX YU KOTHITUBHUX
oOMesxeHb. MeThes He nume npo (BisHuHMil JOCTYH 10 TPAHCIIOPTHHX 3aco0iB, a if
PO MOXJIMBICTh OTPUMAaHHS 1H(pOpMaLlii, MPUAOAHHS KBUTKIB, O€3MEYHOT MOCAIKH Ta
BUCAJIKM, 3/11MCHEHHS MOI3IKU W Opi€HTalli B TPAHCHOPTHOMY cepenoBullli. Takum
YUHOM, JOCTYIHICTh BHUCTYIIA€ CHUCTEMHOIO BJIACTHBICTIO, 10 BHU3HAYA€ pPIBEHb
1HKJIFO3UBHOCTI Ta €(pEKTUBHOCTI (DYHKI[IOHYBAaHHS TPAHCIIOPTHOI CUCTEMHU.

HopMatuBHO-IpaBOBE  peryJIOBaHHA  JOCTYMHOCTI  TPaHCIOPTY B
€pponeiickkomy Cor31 Mae YITKO BUpaKeHHH OaratopiBHeBHid xapaktep. Ha
3araJpHOMY DIBHI BH3HadalibHE 3HaueHHs MawTh [upextuBa (€C) 2019/882 [3],
BioMa SK €BpONEHCHKUN aKT MPO JOCTYMHICTh, SIKa BCTAHOBIIIOE BUMOTH 0
MPOYKTIB 1 TOCTYT, 30KpEMa TPAHCIIOPTHHUX CEPBICIB 1 MUPPOBUX MIIATHOPM, a TAKOXK
Hupextusa (€C) 2016/2102 [4], u1o peraaMeHTy€e TOCTYMHICTh B€OCalTIB 1 MOOITHHUX
3aCTOCYHKIB OpTraHiB IyOJIIYHOTO CEKTOpY. Y IUX JOKYMEHTaX 3aKJIaJeHO MPUHIIUITN
YHIBEPCAIBHOIO JU3aiHY Ta HEAUCKPUMIHAILI, SIKI TOIIMPIOIOTHCS 1 HA TPAHCTIOPTHY
chepy.

Ha ramy3eBoMy piBHI KJIFOUOBY POJIb BIAITPalOTh PErJIaMEHTH, 1[0 BU3HAYAIOTh
npaBa MacakwpiB y pi3HUX Bujax TpaHcnopty. Permament (€C) Ne 1107/2006 [5]
pEryJioe MUTaHHS JOCTYIHOCTI aBianepeBe3eHb, Permament (€C) No 181/2011 [6]
BCTAHOBJIIOE TIpaBa TMacCaXUpiB aBTOOyCHOTro TpaHcnopty, Permament (€C) Ne
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1177/2010 [7] — MOpCHKOTO Ta BHYTPILIHBOT'O BOAHOTO TPaHCIIOPTY, a Pernmament (€C)
2021/782 [8] — 3ami3HMYHUX IlepeBe3eHb. IX CIILHOI PHUCOI0 € 3aKpillIeHHs
NPUHLIUITY HEIUCKpUMiHalii, 0OOB’SI3KOBOCTI HAJaHHS JOMOMOTH Macaxupam 3
00MeKEeHOI0 MOOUTBHICTIO Ta 3a0e3MeYeHHsI JOCTYMHOCTI iH(opMalii Ha BCIX eTamax
MTOTIOPOXKI.

V3aranbHEeHHsS 3a3HAYEHMX HOPMATUBHUX TIOJIOKEHb Ja€  MIACTaBH
CTBEp/KyBatH, 1m0 B €C chopMoBaHO IITICHUHN MiAX1T 10 3a0€3MeYeHHS TOCTYTHOCTI
TPAHCIIOPTY, KU 0a3yeTbCsl HA 1HTErpallii MPaBOBUX, TEXHIYHUX 1 OpraHi3aliitHuX
MexaHi3MmiB. [Ipu 1mBOMY JOCTYNHICTH pPO3TISAAETBCS HE SIK  JIOAATKOBA
XapaKTEePUCTHKA, a K OJIMH 13 KIIFOUOBUX KPUTEPIiB SIKOCTI TPAHCTIOPTHUX TTOCIYT.

B Vkpaini Bxe 3akiajieHo MeBHi eperyMoBH 11t hopMyBaHHs 6e30ap’€pHOTO
cepenoBuia, 30kpemMa uepe3 patudikamito Kousenmii OOH npo mpaBa ocid 3
IHBaTIHICTIO Ta peami3amito HarionanasHO1 cTpaTerii 31 cTBOpeHHs 0e30ap’epHOro
npoctopy 10 2030 poky. BogHouac unHHa HOpMaTHBHA 0aza Mae (pparMeHTapHUI
XapakTep 1 NoTpedye MOJAIBIIOr0 PO3BUTKY 3 YpPaXxyBaHHSIM CHUCTEMHOIO MiIXOAY,
nputamanHoro €ponelickkoMmy Corozy. Y 1bOMYy KOHTEKCTI NEpPCHEKTHUBH
BUKOPUCTAaHHS €BPOINEHCHKOrO JOCBIAY MOB’SI3aHI MEpPEeayCciM 13 TapMOHI3ALIEI0
3aKOHOJIaBCTBA, BIPOBAHKCHHAM MPUHIIUAINB TOCTYITHOCTI Y TPAHCTIOPTHY TOJIITHKY,
a TaKoX PpO3BUTKOM LHU(PPOBUX 1 OpPraHi3aliiHUX I1HCTPYMEHTIB 3a0e3MeyYeHHs
MOOUTBHOCTI. OcOo0JMBOrO 3HaueHHs HaOyBa€ IHTErpamiss BUMOI JOCTYIHOCTI Yy
MPOLIECH TIJIAaHYBaHHS TPAHCIIOPTHUX CUCTEM 1 HaJJaHHS TPAHCIOPTHUX TOCIYT.

OTtxe, nocBia €Bpornericbkoro Coro3y, chopMoBaHU HA OCHOBI MI>KHAPOTHUX
CTaHJApTIB 1 MPUHIIUIIB 1HKIIO3UBHOCTI, MOXE OyTH €(pEeKTUBHO BUKOPHCTAHHI B
VYkpaini ais CTBOPEHHSI Cy4acHO! TPAHCHOPTHOI CHUCTEMH, sika 3abe3rnedye piBHUMN
JOCTYTI 10 MOOUTBHOCTI Ta CIIPHUsi€ TIOBHOIIHHIN y4acTl BCIX KaTeropiil HaceneHHs y
CYCIUIBHOMY >KHTTI.
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V]IK 656.078
BU3HAYEHHS MPOBJIEMHUX NIUTAHB II[OJI0 ®OPMYBAHHSI
E®EKTHUBHOI TEXHOJIOT'II JOCTABKH MEBJIEBOI ITPOAYKIIII 3
YKPATHH 1O MOJIBIII

IHaBaenko OJiekciii BiktopoBuY, K.T.H., TOIEHT
Xapxiscokuii HAYIOHATLHUL ABMOMOOLILHO-00PONCHIU YHIgepcumem
e-mail: ttpov@ukr.net

CyyacHuil etan po3BUTKY MIDKHApPOJHHUX NEPEBE3€Hb PI3HUX BU/IB BAHTAXKIB
XapaKTepU3y€eThCs 3HAUHUMHU CTPYKTYPHUMM 3MIHAaMH B JIOTICTUYHMX JaHIIOTaX,
3HAYHUM 3POCTaHHSAM POJII TPAHCIOPTHUX KOPHUAOPIB B PErioHaxX Ta MiJBULIECHHSAM
BUMOT 110 €(EeKTUBHOI OpraHizailii TeXHOJOrii mocTtadaHHs npoaykiii [1, 2]. L
MPOILIECH MalOTh 0COOIMBE 3HAYEHHS B chepl yKPaiHCHKOT0 €KCIIOPTY TOBAPIB /10 KpaiH
E€poreiickkoro Corosy, 30kpema a0 PecrnyOmiku Ilonwimma. Ls kpaiHa € ogHum 3
KJIFOUOBUX TOPTOBEIbHUX MapTHEPiB YKpainu. Excriopt ToBapis 3 Ykpainu jo [onbiri
3a BapTicTiO B 2024 poril 3MeHIUuBCs Maixke Ha 26 % (puc. 1) [3], iIMIOPT 3MEHITHUBCS
Mmaibke Ha 25 %. [Ipu npboMy iMmopT ToBapiB nepeBuirye excrnopt B 2023 pori Ha 23
%, a B 2024 pormi Ha 34 %.
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Puc. 1. Baprictb ekcniopTy Ta iMIOPTY TOBapiB MixK YKpainoto ta [lonbiero B
2023-2024 pokax

MebneBa mpoayKilisi 3aiiMae BaXXJIMBE MICIe B Il CHCTEMi, OCKUIbKH
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XapaKTepU3yeTbCsl CTaOLIBHUM IMONMMUTOM, 3HAYHMMU 0OCATaMH EKCIIOpTy Ta
crenu(iYHIMU BUMOTaMH JI0 YMOB JIOCTaBKU. MebiieBa MpoIyKIlis, sika BUPOOIIIE€THCS
B YKkpaiHi ekcioptyeThcst B [lonmblry B 3HaYyHMX 00csrax, miITPUMYIOUl 3arajibHy
TEHJEHITII0 eKCTIOPTY A0 KpaiH €Bporelicbkoro Coro3y. Tak eKCropT MepeBHIye
iMriopt B 2024 porii maitke B 5 pas (puc. 2) [3]. Xoua B 2023 portii iepeBUIIeHHS 0y10
maitke B 6,5 pasiB. Exciopt me0:iB B [lonbiny B 2024 porii 3MEHIINUBCS Y TOPIBHSAHHI
3 2023 pokoM Ha 32 %. IMmopT Takox 3MeHIIUBCS Ha 9 % piK 10 POKY BIAMOBITHO.
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Puc. 2. BapricTb ekcniopTy Ta iMIOpTy MeOJIeBOI MPOAYKLIi MK YKpaiHOIO Ta
[Tompuiero B 2023-2024 pokax

Poku

Me6ieBuM KOMIaHISAM Ta TPAHCIIOPTHUM MiANPUEMCTBAM YacTO MPUXOAUTHCS
npuiiMaTH PIIIEHHS 0JA0 BUOOPY €(EKTHBHOTO BapiaHTy TEXHOJIOTI] TOCTaBKH,
CIIUPAIOYKCH HA JTOCBIJ a00 OKpeMi EKOHOMIYHI MOKa3HUKH, 0€3 CUCTEMHOTO aHaJi3y
BCbOT'O KOMIUIEKCY (aKTOpiB, IO BIUIMBAIOTH Ha Iie. Taki Aii TpuU3BOASTH 10
HEpAI[lOHAIbHOTO  BUKOPHCTAaHHS  TPAHCHOPTHUX  pPECypciB,  30UIbIICHHS
TPAHCIIOPTHUX BUTpAT, 30UIBIICHHS TEPMIHIB JOCTABKM Ta PU3UKIB IMOIIKOKCHHS
npoaykKiii. B yMoBax BUCOKOiI KOHKYPEHIIlT Ha €BPONEHCHKOMY PUHKY TaKi HEIOJIIKU
0e3Mmocepe/IHbO BILNTMBAIOTh HA KOHKYPEHTOCIIPOMOKHICTh YKPaiHCHbKUX BUPOOHUKIB
MeOIIB Ta OnepaTropiB TPAHCHOPTHHUX MOCHYr. BupimeHHs npoOieMu mojisrae y
MO>KJIMBOCTI BUKOPHUCTaHHS PO3POOTEHOI MOJENl TPAHCHOPTHUMU KOMIAHISIMH,
eKcropTepaMu MeOJIEBOT MPOIYKINT Ta JOTICTUYHUMU MiAPO3ALIaMH BUPOOHUUYUX
HIAIPUEMCTB JJ11 OOTpyHTYBaHHS BUOOPY BapiaHTy TEXHOJIOT1i JIOCTaBKH.

Hapasi He icHy€e yHiBepcaabHUX MIIXO0AIB JO MOJCIIIOBAHHS MPOIIECY JOCTABKU
Me0IeBOi MPOAYKIIii, sIKI O JTO3BOJISIIM KOMIUIEKCHO OIIHUTU €()EeKTUBHICTH PI3HHUX
TEXHOJIOTIYHUX PINICHh 3 ypaxyBaHHSIM TPAHCIOPTHUX, €KOHOMIYHUX, YaCOBHX Ta
opranizamiitaux mapametpiB [4, 5]. Po3pobka HOBHX METOAWYHUX PIMICHH IIO0
BU3HAYCHHS €(QEKTUBHOTO BapiaHTy TEXHOJOTIi JOCTaBKU JO3BOJIUTh HE JIMIIE
MIHIMI3YyBaTH BUTpPATH Ha TPAHCHOPTYBAHHA, a MW ONTUMI3yBaTH CTPYKTYpY
TEXHOJIOTIYHUX ONeparliii, 3HU3UTHU PIBEHb MOIIKO/KEHbh MeOJeBOi MPOAYKINl Ta
MMABUIIATA HAAIMHICTh IOCTAYaHHS.

Jlist moOya0BU €(hEeKTUBHOT TEXHOJIOT1i JOCTaBKM BaHTaXIB Y MIXKHAPOJHOMY
CIIOJTyY€HH1 HEOOXIJHO TPAaHCIOPTHUM Ta JIOTICTUYHUM KOMIIaHISIM CTBOPIOBATH
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HaJ1iHI cUCTeMU 0OCIIyrOBYBaHHS 3aMOBJIEHD [6], BpaXOBYyBaTH PU3UKH HA KOXKHOMY
KpOlLll BUKOHAHHS TEXHOJOTIYHMX omnepauid [7], OyayBaTu cTaimy JIOTICTUKY
MOCTavaHHs, siKa O BpaxoByBasa iCHYIOUy TpaHCIIOPTHY iH(pacTpykTypy [8, 9].

AHai3 JiTepaTypHHX JHKEpEN MOKa3ye, mo npobdieMa BU3HaAUYCHHS e(heKTUBHUX
TEXHOJOT1M JOCTaBKU TOBapiB y MIKHAPOJHOMY CIIOJYYEHHI, 30KpeMa MeOIeBoi
OPOAYKIII, 3aJMIIA€TbCA aKTyalbHOIO B yMOBax TpaHc(opmarilii JOTICTUYHHX
JIAHITIOTIB Ta 3pOCTAaHHSI BUMOT JI0 €KOHOMIYHOI e(heKTHUBHOCTI mepeBe3eHb. CydacHi
JTOCITIDKEHHSI JIEMOHCTPYIOTh TEpeXiJ J0 IHTETPOBAHMX MIAXOIB O YIPaBIIHHS
JAHIIOTaMU TTOCTABOK, OPIEHTOBAHUX HA IMOMUT 1 HOro mapaMeTpu, IO J03BOJIUTH
MIJBUIIUTH aJalTUBHICTh JIOTICTUYHUX CHUCTEeM. ICHyI0Ul MeTOoau HE 3a0e3MeuyroTh
KOMILJIEKCHOT'O BpaxyBaHHsS €KOHOMIYHUX, TPAHCIIOPTHUX Ta PU3UKOBHUX (HaKTOPIB
MDKHApPOIHOT JOCTaBKHM MeOJIeBO1 poayKilii. Lle 00rpyHTOBYE MOIIIBHICTE PO3POOKH
aJanTOBaHOi MOJel BHU3HAYCHHS €()EKTUBHOIO BapiaHTy TEXHOJIOTII JOCTaBKU
Me0OseBoi npoaykuii 3 Ykpainu 10 [lonblii, opieHTOBaHOI Ha MIHIMI3AIlll0 BUTpAT,
MIJBUIICHHS CTAaOUIBHOCTI pIllIEHh Ta TMPaKTHUYHY peali3alild B  YMOBax
(yHKILIOHYBaHHS CY4aCHUX TPAHCIOPTHO-JIOTICTUHYHUX CUCTEM.
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YJIOCKOHAJIEHHS TEXHOJIOTTi B3AEMO/IIT 3AJI3HUYHOIO 1
ABTOMOBLILHOI'O TPAHCIIOPTY ITPU ITIPSIMOMY BAPIAHTI
MEPEPOBKU BAHTAXKIB

[ponamyk Ceitiiana MukoJiaiBHa, K. T. H., JIOLICHT,
Kim Katepuna BosoaumupiBHa, K. ICUX. H., IOLEHT,
Iponamyx Mukosa BikTopoBu4, actipadt

Ykpainucekuil oepoicasnutl yHigepcumem 3anisHuuH020 mpancnopmy (m. Xapxis)
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VY cyyacHHUX yMOBax BOEHHOI'O CTaHy Ta BIJHOBJICHHS €KOHOMIKH YKpaiHU
O0COOJIMBOi  aKTyaJbHOCTI HaOyBalOThb TUTAaHHS MiABUIICHHS €(QEKTUBHOCTI
TPaHCHOPTHO-JIOTICTUYHHUX TMPOLIECIB, 30KpeMa oOpraHizamii poOOTH BaHTaAXHUX
(GpOHTIB IIpHU B3a€MO/I1i aBTOMOOIIILHOTO Ta 3ai3HUYHOTO Tpancnopty [1]. Baxnusy
pOJIb Y IbOMY BIJIICPA€E 3aCTOCYBaHHS MPSIMOTrO BApPIaHTy MEPEPOOKH BAHTAXKIB, KU
nepeadoavyae 0e3Mocepe/iHE MEePEeBaHTAKEHHS «BaroH—aBTOMOOLIb» 0€3 MPOMIXKHOTO
ckinagyBaHHs. Lle 103BOMsiE CKOPOTUTH TPUBAIICTH OOPOOKM BAHTAXIB, 3MEHILUTH
IpPOCTOI  TPAHCHOPTHUX 3acO00IB 1 MIABUIIUTH MPOIMYCKHY CIPOMOXHICTh
1H(PaCTPYKTYpH.

AHami3 CcydYacHMX HAyKOBUX IIJIXOJIIB I[OKa3ye, IO ICHYIOYl MOJei
GyHKIIOHYBaHHS BaHTaXXHUX (DPOHTIB 37€OUIBIIOTO HE BPaXOBYIOTh CTOXAaCTUYHUHN
XapakTep TPAHCIIOPTHUX MOTOKIB, HEPIBHOMIPHICTD 1X HAJIXOJ/>KEHHS, BIUIMB MKOBHUX
HaBaHTaXX€Hb, a TaKOK OOMEKEHY HaMIMHICTh TeXHIYHUX 3acobiB [2]. Kpim ToroO,
HEJOCTaTHHO  BPaxOBYIOTBCS  JIIOJACBKMM  (PakTOp, MPOCTOPOBO-IIaHYBaJIbHI
0COOJIMBOCTI BaHTXXHHUX (DPOHTIB, @ TAKOXK BIUIMB 30BHIMIHIX YMOB — KJIIMATHUYHUX,
eHepreTuyHux 1 OesnexoBux [3, 4]. lle mpu3BOAUTH 1O 3HIKEHHS aJ€KBATHOCTI
Mozelel 1 00MeKy€e MOKITMBOCTI X MPAKTHYHOTO 3aCTOCYBaHHS.

VY poboTi dopmainizoBaHo mnpouec (PyHKIIOHYBaHHS BaHTaXHOTO (POHTY SIK
JUHAMIYHOI CTOXACTUYHOI CHCTEMH MacOBOTO OOCIYTrOBYBaHHS, B AKii B3a€MOIIIOThH
NOTOKM  aBTOMOOLIBHOTO  TPAHCHOPTY, BaroHiB Ta  HABAHTAXXyBaJbHO-
PO3BaHTXYBAJIBHUX MAIIWH. 3allpPOIIOHOBAHO yJOCKOHAJIEHY MaTEeMaTHUHY MOJIEIb
BU3HAYECHHS PAI[lOHAIBHOI TEXHOJIOT1T POOOTH BAHTAXKHOTO (PPOHTY HpPHU HPSIMOMY
BapiaHTI NEPepOOKN BaHTaXIB, SIKa BPAaXOBY€E BUITAJIKOBUI XapakTep HAIXOJKEHHS
TPaHCIIOPTHUX 3aCO01B.

Oco0nMMBICTIO MOJIEl € KOMIUISKCHUN MiAX1a A0 OMHKH €()EeKTUBHOCTI, IO
nepenbadae BpaxyBaHHA He JIMIIE eKCIUTyaTallliHUX BHUTpaT, MOB’SI3aHUX 13
IPOCTOSIMA aBTOMOO1JIIB, BaroHiB 1 HaBaHTa)KyBaJbHO-PO3BAaHTAXKYBaJIbHUX MAaIllUH,
ayie ¥ 1HBECTULIIMHUX BUTpAT, aMOpTH3allli 00JaJHAHHS, BUTpAT MPOCTOIO BAroOHIB,
mTpaHUX CaHKI[N 3a NOPYIIEHHS] CTPOKIB JIOCTABKH, a TAKOX BTpAT Bl peani3arii
pu3HKiB. J[o1aTkoBO BpaxoBaHO KOE(DIIIEHTH TEXHIYHOI TOTOBHOCTI 00JIaIHaHHSA, 110
B1JI00pa)KatoTh IMOBIPHICTh BIAMOB, Ta KOE(ILIEHTH, AKI XapaKTEpHU3yIOTh BILUIUB
JOJICHKOTO (paKkTopa 1 OpraHizaliiHuX BTPAT 4yacy.

Ha ontumanbHicTh TeXHOJOTII (YHKIIIOHYBaHHS BAaHTAXKHOTO (POHTY
BIUIMBAIOTh 1HTEHCUBHICTh 1 HEPIBHOMIPHICTh HAJIXO/KEHHS aBTOMOOUIBHOTO
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TPAHCIIOPTY Ta BaroHIB, KUIBKICTh 1 TIPOJAYKTHUBHICTh HaBaHTa)KyBaJIbHO-
pPO3BaHTAXYBAJIbHUX MAIllMH, pIBEHb 11X TEXHIYHOI HAAIHHOCTI, MapamMeTpu
IIPOCTOPOBOTO PO3MILICHHS BAaHTAXHOTO (POHTY, PIBEHb HHUQPpOBiI3alii MPOIECIB
(ETeKTpOHHUN JOKYMEHTOOOIT, aBTOMATH30BaHI CHCTEMH YIPABIIHHSI), a TaKOX
30BHIIIHI (DaKTOpH, 110 BKJIIOYAIOTh MOTOJHI YMOBH, €HEPreTU4YHI OOMEXEHHS Ta
pu3uKkd (QYHKIIOHYBaHHS B yMOBaX HECTaOlJILHOTO CEPEIOBUIIIA.

Y Mozeni TakoX BPAaxOBaHO CHUHXPOHI3AIII0 TPAHCHOPTHUX MOTOKIB, IO
JTO3BOJISE€ MIHIMI3YBaTH AUCOAIAaHC MK MPUOYTTSAM aBTOMOO1JIIB 1 BaroHiB, 3MEHIITUTH
Yyepru Ta IMiJBUIIUTH PIBEHb BUKOPUCTaHHS TEXHIYHMX pecypciB. BukopucraHHs
0araToKpUTEpiaIbHOTO MiAXOy J1a€ 3MOTY OIHIOBAaTH €()EKTHUBHICTh CHCTEMH HE
JIUIIE 3a KpUTEpieM MiIHIMI3aIlli BUTpAT, ajie i 3 ypaxyBaHHIM yacy 0OpoOKH BaHTaXiB
Ta piBHA cepBicy. Po3pobiieHa Mojenb J03BOJISIE TOPIBHIOBATH Pi3HI BapiaHTH
oprasizaiii poOOTH BaHTAXHOro (POHTY 3 ypaxyBaHHSIM IIOBHOTO KOMILIEKCY
(GakTOpiB — TEXHOJIOTIYHHUX, EKOHOMIYHMX, OpraHi3aliliHuX 1 pPHU3MKOBHUX. 3a
pe3yibTaTaMi MOJENIOBAHHS BCTAHOBJIEHO, 110 HAWBHUIIMKA pPiBEHb €(PEKTUBHOCTI
JIOCATAETHCSI 32 YMOBU Y3TO/DKCHHSI IHTEHCHBHOCTEW TPAHCHOPTHHX MOTOKIB Ta
3a0€3MeUeHHsI I0OCTaTHHOTO PIBHS TEXHIYHOI TOTOBHOCTI O0JIaIHAHHS.

3anporoHoBaHa MOJIETb MOKe OyTH BUKOPUCTaHAa JJIs ONTUMI3ALlll TapaMeTpiB
poOOTH BaHTaXHUX (POHTIB, MPOTHO3YBAHHS BHUTPAT 1 3aTPUMOK B YyMOBax
HEBHU3HAYEHOCTI, OOIPYHTYBaHHS PIlIEHb WIOAO MOJEpHi3alli 1HPPACTPYKTypH Ta
TEXHIYHOTO OCHAIICHHS, MiJIBUILICHHS €()eKTUBHOCTI BUKOPUCTAHHS aBTOMOOIJILHOTO
TPAHCIIOPTY; & TAaKOXX BIIPOBA/KEHHS CYYaCHHUX CHUCTEM YIIPaBIIHHS TPAHCIIOPTHO-
JOTICTUYHUMU TIPOLECAMH.

PamionansHa TexHomOrIs (YHKIIOHYBAHHS BAHTAKHOTO (POHTY NOCATAETHCS
pU KOMITJIEKCHOMY BpaxyBaHHI CTOXAaCTHMYHOCTI MPOIIECIB, TEXHIYHOI HaAIMHOCTI,
opratizaniifHuX 0OMeXeHb 1 30BHIMIHIX (aKTOPIB, IO 3a0e3Meuye CyTTEBE 3HUKEHHS
BUTPAT 1 NIABUIIEHHS €()EKTUBHOCTI TPAHCIIOPTHO-JIOTICTUYHOI CUCTEMHU B LILIOMY.
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V]IK 656.1

®OPMYBAHHS IKOCTI CEPBICY
TPAHCHOPTHO-EKCHEIUIIWHIMHOI JISIJIbHOCTI
B YMOBAX PO3BUTKY JIOT'ICTUKHA

IImuns Harauaia BacuiaiBHa, K.T.H., JOIIEHT,
e-mail: nataliya.ptitsa@gmail.com
XuxHsak Quer €BrenoBud, 37100yBay 6akanaBpChbKOTro piBHS
e-mail: 0leg90903@gmail.com
XapxiecoKuii HAYiOHATLHUL ABMOMOOLILHO-00POXCHIU YHIBEpCUmMem

VY cydacHux ymMoBax rio0aiizailii eKOHOMIKH, PO3BUTKY €IEKTPOHHOI KOMEpIIii
Ta YCKJIAQJHEHHS JIAHLIOTIB IOCTayaHHS OCOOJMBOrO 3HA4YEHHS HalyBa€ SKICTb
JIOTICTUYHUX TIOCJIYT, 1[0 HAJAIOThCA CKCHeIuIliiHuMu KoMmmaHisiMu. Came
€KCIIEIUTOPU BUCTYNAIOTh KJIIOYOBOK JIAHKOK MDK BaHTaXOBIIIPaBHUKAMH,
MEpEeBI3HUKAMH Ta KIHIEBUMHU CHOXXKHMBayaMH, 3a0€3Meuylour KOOPAMHAIIIO
TPAHCIIOPTHUX, 1HPOPMAIIHHUX 1 CEPBICHUX MOTOKIB. 3 OMISIAY Ha 1€, SAKICTh IXHIX
nociyr 0e3nocepeHbO BIUIMBAaE Ha €()EKTUBHICTh (PYHKIIOHYBaHHS JOTICTUYHHUX
CUCTEM, PIBEHb 3a/I0BOJICHOCTI KIIIEHTIB 1 KOHKYPEHTOCIIPOMOKHICTh MIJIPUEMCTB Y
L1JIOMY.

AHami3 Ccy4acHMX HAyKOBUX JIOCHIJKEHb CBITYUTH MPO BIACYTHICTH €UHOTO
3araJlbHOBU3HAHOTO MiAXOJy O BU3HAUEHHS Ta BUMIPIOBAHHS SKOCTI JIOTICTUYHHUX
nocyr. BogHovac OUIbIIICTh TOCTITHUKIB CXOASTHCS Ha Iy MIIl, IO JIOT1ICTHUYHA SIKICTh
cepBicy (LSQ) € GaraToBUMIpHOIO KaTeropi€ro, sKa BKIOYAE SIK OmNepalliiiHi, Tak i
KJIIEHTOOPIEHTOBAH1 ~XapakTEPUCTHKUA. B yMoBax MisJIBbHOCTI E€KCIEIULIIMHUX
KOMIaHI{ 11e 03HaYa€ HeOOX1AHICTh KOMIUIEKCHOTO IMIXOY JI0 YIPaBIIHHS SKICTIO,
IO OXOIUIIOE BCl €TamlM JOTICTUYHOTO MPOLECy — BiA MPUHHATTS 3aMOBJIEHHS [0
JIOCTABKU BAHTAXKY Ta MICISIMPOAAKHOTO 00CIyroByBaHHs [1].

OpHi€ro 3 KIOYOBUX TEHIICHLIM PO3BUTKY JIOTICTUYHOIO CEPBICY € 3MIILIEHHS
aKLEHTy BIJ CYTO OINEpaliifHuX napamMeTpiB (IIBUAKICTh JOCTaBKH, TOYHICTh
BUKOHAHHS 3aMOBJIEHb) 10 OUIBII CKIAQAHUX XapaKTEPUCTUK, IMOB’S3aHUX 13
B3a€EMOJIIEI0 3 KIIEHTaMU. SIKIIO paHillle sSKICTh BU3HAYAJIACh NEPEBAKHO (PI3MUHUMHU
MOKA3HUKAMU TPAHCIOPTYBaHHS, TO HHWHI BOHA JeAaii OUIbIle 3alie’KUTh BiJl PIBHS
KOMYHIKaIlli, THy4YKOCTI Ta 1HIuBIigyamnizauii mocayr. Lle ocobmuBo akTyaiabHO AJist
eKCIeANIIIMHNX KOMIaHiH, ki npauooTs y B2B- ta B2C-cermenrax, e ouikyBaHHs
KJIIEHTIB MOCTIHHO 3pOCTaIOTh [2].

VY3aranbHEHHSI HAYKOBHX M1AXO0/IIB T03BOJISIE€ BUIUINTHU KiJIbKa 6a30BHUX BUMIPIB
SKOCTI JIOTICTUYHHUX TMOCIYT eKCHeAuUidHuX Kommnadiil. Ilepmum 1 ogHuM 13
HaWBaXJIMBIIIUX € SKICTh BUKOHAHHS 3aMOBJICHHA. BoHa BKJIIOYa€ TOUHICTh, TOBHOTY
Ta HaJIAHICTh JOCTaBKH, BIJCYTHICTh MOIIKOJKEHb BaHTaXy, NOTPUMAaHHS yMOB
TpaHcnopTyBaHHs. Came 11e#t aciekT hopmye 0a30BY JOBIPY KIIIEHTIB /10 €KCIIEAUTOPA
1 € KpUTUYHUM JIJ1s1 IOBTOCTPOKOBOI CITIBIIPAILIl.

Jpyrum BakKJIMBUM BUMIPOM € CBOE€YACHICTh HaJaHHs Mociyr. BoHa oxomitoe
TaKi mapameTpH, K TPUBAIICTh JOTICTUYHOTO IIUKITY, TOTPUMAaHHS TEPMIHIB 1OCTaBKH,
OINEepPATUBHICTH OOPOOKHU 3aMOBJIEHb. Y CyYaCHUX YMOBaX, KOJM LIIBUIKICTh € OJHUM
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13 KIIFOYOBUX KOHKYPEHTHUX (PAaKTOP1B, HABITh HE3HAUHI 3aTPUMKHA MOXKYTh IPU3BECTH
710 BTpaTH KIII€HTIB 1 ()1HAHCOBUX 30UTKIB.

Tperiit Bumip (iHdopmariiiina SKicTh) HaOyBae nenani OLTBIIIOr0 3HAYCHHS B
yMoBax Iu¢poBi3amii JoricTuku. ExcnennmiiiHi KoMIaHii MOBUHHI 3a0e3nevyyBaTu
KJIIEHTIB MOBHOIO, TOCTOBIPHOIO T4 CBOEYACHOIO 1H(OPMAILIIEI0 TIPO CTATyC BAHTAXKY,
MOJKJIMBICTh BIJICTeKCHHSI TIEPEBE3CHHS B PEXKMMI pEATbHOrO Yacy, a TaKOX
edeKTHBHY KOMYHIKAI[IF0 Ha BCIX eTamax B3aeMojii. BukopucTaHHS Cy4YacHHX
iHbopmartliitnux cuctem, Takux ssk TMS, CRM Ta enexkTpoHHUN TOKYMEHTOOOIT, cTa€e
HEeB1J1’€MHOIO CKJIaJIOBOIO SIKICHOTO cepBicy [1-3].

UeTBepTuii acleKkT — KIIEHTOOPIEHTOBAHICTh, BIH BIJOOpa)kae 3/1aTHICTh
EKCTICAUIIIMHOT KOMITaH1i BpaXOBYBaTH 1HAMBIIyaIbHI OTPEOU 3aMOBHHUKIB, IITBUJIKO
pearyBaTH Ha iX 3amuTH Ta 3a0e3MedyBaTH BHCOKHI pPIBEHb CEPBICHOI MIATPUMKH.
JlocmimpKkeHHsT TTOKa3yloTh, 10 caMe 1€l BUMIP € OJHUM 13 HaWOIbII 3HAYYIITUX IS
(GopMyBaHHS JIOSUIBHOCTI KJI€EHTIB. Y MPaKTUYHINA OISUIBHOCTI 1€ MPOSIBISETHC Y
THYYKOCTI Tapu(HOI MOJITUKH, MEepCcOoHAM3alli NOCAyr, ONEepPaTUBHOMY BHUPIIIECHHI
NpOOJIEMHUX CUTYaLlH.

[PatumM  BaxIMBUM KOMIIOHEHTOM € IMI/DK KOMIIaHli Ta ii collajibHa
BIIMOBIJAIBHICTh. Y Cy4acHUX YMOBaX KJIIEHTH Jie/lalil OlIbIIEe 3BEPTAIOTh yBary He
JUIIE Ha BapTICTh 1 MIBUAKICTH MOCIYr, a ¥ Ha pemyTaiilo eKCHeauTopa, Horo
€KOJIOTIYHY IMOJITHKY, JOTPUMAHHS €THYHHUX HOpPM Ta cTraHiaprtiB Oe3neku. Lle
OCOOJIMBO aKTyaJbHO B KOHTEKCTI PO3BUTKY <«3€JICHOi JIOTICTUKW» Ta CTaJOro
PO3BUTKY.

Crnig TakoXX 3a3HAYUTH, IO SKICTh JIOTICTUYHHUX TOCIYT Mae Oe3lnocepenHiit
BIUIMB HA KJIFOYOBI €KOHOMIYUHI IMOKA3HUKH ISUIBHOCTI €KCHEIUIIMHUX KOMITaH1Hd.
Bucokwuii piBeHb cepBiCy CIIpUsIE MIABUIIICHHIO 33]J0BOJICHOCTI KJTIEHTIB, (POPMYBaHHIO
iX JIOSUTBHOCTI Ta, K HACIIJ0K, 30UIBIIEHHIO 00CATIB 3aMOBJIeHb. HaToMICTh HU3BKA
AKICTh MO’K€ MPU3BECTU JI0 BTPATU KIIEHTIB, 3HMKEHHS NOXOJIB 1 MOTIPIICHHS
PUHKOBHX MO3HUIIIH.

OCo0JMBICTIO JISIBHOCTI CSKCICAMIIIMHUX KOMIIaHIH € Te, IO BOHH YacTO
BUCTYNAIOTh IHTErpaTOpaMu MOCIYT PI3HUX YYACHHUKIB JIOTICTUYHOrO mpoiecy. Lle
YCKJIQJIHIOE YIIPABIIIHHS SIKICTIO, OCKIJIBKY KIHIIEBUH pe3yJIbTaT 3aJICKUTh HE JIUIIE BiJ]
CaMoOro eKCIEIUTOpa, a i BIJ IEPEBI3HUKIB, CKJIAJICBKUX ONEpaToOpiB, MUTHUX OPraHiB
TOIIO. Y 3B’S3Ky 3 IIUM BaXKJIMBUM 3aBIaHHSAM € 3a0€3MEYEeHHs KOOpJWHAIli Ta
KOHTPOJTIO SIKOCT1 Ha BCIiX €Tarax JIOTICTUYHOTO JIaHITIoTa.

CyyacHi TiaXoau A0 YIPaBIiHHS SKICTIO JIOTICTUYHUX TOCTYT MepeadadaroTh
BUKOPUCTAHHS PI3HUX METOJIB 1 MOJeJeil oIriHioBaHHs. Hailbinpm nmomupeHumMu €
amanrarii mogemi SERVQUAL, a rakosx cnieriamizoBani mkanu LSQ, siki BpaxoByIOTh
cnenu@iky JOTICTUYHOI MisUTbHOCTI. BojHOdYac JOCHITHUKH 3a3HA4YaloTh, IO
yHIBEpCaIbHOI MOJIEIII OLIHIOBAHHS SKOCTI JIOTICTHYHHUX MOCIYT Hapasi He iCHYE, 110
3YMOBJIIO€ HEOOXI1THICTh MOAABIINX HAYKOBUX PO3POOOK y ILOMY Hampsimi.

VY npakTU4HIN JisSIBHOCTI €KCIEAUIIIMHUX KOMITaH1i BaXKJIMBUM 1HCTPYMEHTOM
MIJBUIICHHS SKOCTI € BIPOBAKEHHS CHUCTEM YMPABIIHHA SKICTIO BIJIMOBIAHO [0
MDKHApOJIHUX cTanaapTiB (Hanpukiaa, [ISO 9001), a Takoxk BUKOPUCTaHHS KIFOYOBUX
noka3HukiB epexktuBHocTi (KPT) [2-5].
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JIo TakuxX MOKa3HUKIB MOXYTh HaJIeKaTH PIBEHb CBOEYACHOCTI JOCTaBKH,
YacTKa BUKOHAHHWX 3aMOBJICHb O€3 IOMHWJIOK, PIiBEHb 3aJ0BOJICHOCTI KITIEHTIB,
HIBUJAKICTH OOPOOKH 3aITUTIB TOLIO.

KpiMm Toro, BaxknuBy posib Bigirpae mnudpona TpaHchopmallist JIOTiCTHUKH.
BukopucTaHHS TEXHOJIOTIM INITYyYHOTO IHTENEKTY Ta BEIMKUX JaHUX JIO3BOJISE
HiABUIIUTH TTPO30PICTh JOTICTUYHUX MPOIIECIB, ONTUMIZYBAaTH MapIIPyTH, 3MEHIIUTH
BUTPATU Ta MOKPAIIUTHU SKICTh 0OCIyroByBaHHs. [ eKCIEOUIIIHHUX KOMITaHIN 1€
O3Haya€ MOXJIMBICTh TMEPEeXOAy Bil TPaAMUIIHHUX MoJeled podoTu 10
IHTENEKTYyaJIbHUX JIOTICTUYHUX CUCTEM.

B Vkpaini mnuraHHA SIKOCTI JIOTICTUYHMX TMOCIAYr Hal0yBa€e OCOOIHBOI
aKTyaJbHOCTI Yy 3B’SI3KYy 3 BOEHHHMM BUKJIMKaMHU, IMEpeOOSIMU B TPaHCHOPTHIN
1H}pacTpyKTypl Ta HEOOXIAHICTIO 3a0€3IMEeUeHHsI CTIMKOCTI JIAHIIIOTIB IMOCTAaYaHHSI.
Excnenuiiiini koMmasii 3MyIIeH1 MpaloBaTH B YMOBAX M1JBUIIIEHOT HEBU3HAYEHOCTI,
110 MOTpeOye BiA HUX BUCOKOTO PIBHS THYYKOCTI, aAATUBHOCTI Ta MPOQeCcCioHAIIZMY.
VY Takiii cuTyamii SKICTh JIOTICTUYHOTO CEpBICY cTae He Juiie (HaKTopom
KOHKYPEHTOCIPOMOKHOCTI, @ i €JIEMEHTOM HalllOHAJIbHOI EKOHOMIYHOI O€3MEKH.

O1xe, SKICTh HaJaHHS JOTICTUYHUX MOCIYT €KCIEAUI[IHHUMHU KOMIAHISIMHU €
CKJIaIHOIO  0araTOKOMIIOHEHTHOIO  KaTeropi€ro, 10  OXOIUII0E  OIepalliifHi,
indopMaLiiHi Ta KIi€HTOOPi€HTOBAHI aCHEKTH AisSILHOCTI. Ii 3a6e3neyenHs BuMarae
CUCTEMHOTr'0 MIIXO0y, 1HTErpauii Cy4acHHUX TEXHOJIOTIM Ta OpieHTalli Ha MOTpeOu
KJIIEHTIB.

[Tomanpiin qocHiKeHHs y i cepi MOBUHHI OyTH CIpsIMOBaHI Ha PO3POOKY
YHIBEpCAIBHUX MOJICJICH OIlIHIOBAHHS SIKOCTI, aJIallTOBaHUX 1O CIEHHU(IKH PI3HUX
PUHKIB 1 BHIIB JIOTICTUYHUX IIOCIYT, a TaKOXX Ha BIPOBAHKCHHS 1HHOBAIIMHUX
IHCTPYMEHTIB YNPABIIIHHS JIOTICTUYHUM CEPBICOM.
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YK 636.083.37:629.3
CYYACHI ABTOMOBIJIBHI 3ACOBH IEPEBE3EHHSA TBAPUH:
TEXHIYHU CTAH, BAMOI'M TA TIEPCIIEKTUBY PO3BUTKY

Pebenko Biktop IBaHoBUY, K.T.H., JOILICHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu,
Email: rebenko@nubip.edu.ua

TpancnopTyBaHHS CLIILCHKOTOCHIOAPCHKUX TBAPUH € HEBLI'€MHOIO CKJIAJ0BOIO
CYy4aCHOTO arporpoOMHUCIOBOr0 KOMIUIEKCY. SKICTh TepeBe3eHHsI Oe3MocepeHbo
BIUIMBA€ Ha TMPOAYKTHBHICTH, 370pPOB'S Ta EKOHOMIYHY IIHHICTh MOTOJIB'A. 3a
craTucTukoo MAQO, MOPIYHO y CBITI MEPEBO3UTHCS MOHAA 1 MIIPJ TOJIB BEJIUKOI
poraToi Xxy100u, CBUHEH, OBELb Ta NTHULI.

3HayHa YacTMHA €KOHOMIYHUX BTpAT ramaysi — 70 2,3% BapTOCTI BaHTaxXy —
IpUNaJae caMe Ha TPAHCIIOPTHHUM CTPEC, TPAaBMATHU3M Ta 3aru0enb TBapUH y JOPO3i.
TpuBanicTh MEPEeBE3CHHA, MapaMeTpPU MIKPOKIIMATy, KOHCTPYKTHBHI OCOOJHMBOCTI
TPaHCIOPTHOTO 3aco0y Ta KBaJi(ikallis BOAls BU3HAYAIOTh KIHLIEBY SIKICTh BAaHTaXYy.
BianoigHo o 3akoHonaBcTBa €Bpocoro3y (Pernmament €C Ne 1/2005), makcumMaibHO
JOMYCTUMHUIA Yac 0e3rnepepBHOrO NEPEBE3EHHS CTAHOBUTH 8 TOJIMH, a JUIsl CHELiadbHO
00J1aTHAHOTO TPAHCHOPTY — 110 48 roAMH.

CydacHuil mapk CHeianai30BaHOr0 TPaHCIOPTY JUIs NEpEeBE3CHHS TBApUH
OXOILTIOE JIEKUJIbKa OCHOBHUX TPYIl: IOBHOPO3MIpPHI aBTOIOI3AU (CLAJIOBUH TArau +
HAIIBIPUYII); OTMHOYHI BaHTAXKH1 aBTOMOO1I1 3 KY30BOM-CKOTOBO30M; aBTOIPUYEIIH
PI3HOI BaHTAXOIMIIHOMHOCTI; 130TepMiuHi1 ¢yproHu jyist ntulll. [IpoBigHi BUPOOHUKH
— Kassbohrer (Typeuunna/Himeuunna), Pezzaioli (Itanis), Joskin (bensbrist), Barrett
Trailers (CILLIA), Krismar (Hinepianan) — nponoHyOTh pillIEHHs, IO BIAMOBIIAIOTH
pernmamentam €C Ne 1/2005 ta upextusi 98/58/€C. 3aranbHa BaHTaXOI1IMOMHICTh
cydyacHux HamiBrnpuueniB mias BPX cranoButs 1824 1 mpu tapHiid maci 6—8 T.
JIBosIpyCHI Ta TpUSIpyCHI KOHCTPYKUII AJisi IpiOHOI XyAOOM 1 CBUHEH O3BOJISIOTH
nepeBo3uTu A0 200 royiB cepeHboi Macu B OJTHOMY PEHCI.

3riiHO 3 YUHHUMH CTaHJapTaMH, Ky30BH JIJIsl TPAHCIIOPTYBAHHS TBAPUH MAIOTh
3a0e3nedyBaT: MiHIMaJIbHY TUTOMY IUIOLLY MMIJIJIOTM HA OJHY T'OJIOBY; PIBHOMIPHHUA
MOBITPOOOMIH 13 KpaTHicTIO He MeHIe 60—80 06/roa npu Temneparypax Buie +15°C;
BHCOTY BHYTPIUIHBOTO MPOCTOPY, 1[0 BUKIIOYAE€ BUMYIICHE CKOPOUYEHHS MPUPOIHOT
noctaBu. [limmora xKy30Ba BUKOHYETHCS 3 PUGICHOTO aTIOMiHII0 a00 MOTIMEPHHUX
PENITOK 3 yXUjaoM 2—3° 1Jis BiIBEACHHSI PiTUHHU.

KputnunuM 49uHHUKOM 30€pekeHHS SKOCTI BaHTaXy € MIATPUMaHHS
ONTUMAJIBHOIO MIKpOKIIMAaTy B Ky30Bi. CyuyacHl HamiBOpUYENH KOMILUIEKTYIOTHCS
IPUMYCOBOIO BEHTWIALIEID 3 PEryJbOBAaHOI TMOJAYEr0 TMOBITPs, JAaTYUKaMU
TEMIIepaTypyd Ta BOJIOTOCTI 3 BHUBEICHHSM IOKa3aHb y KaOiHy Boxia. IIpoBiani
BUPOOHMKHM BIPOBAIKYIOTH cucteMu Ttenemerpii (GPS + GSM), mo 103BOJISIOTH
JTUCIIETYEPY B pPEATbHOMY 4Yacl BIJICTEXKYBaTH MapIIpyT, CTaH MIKPOKJIIMATy Ta
IHIIMJIECHTHI HaBaHTAXKECHHSL.

Tabmuus 1 — 300TexHIYHI HOPMU PO3MILIEHHS! TBAPHUH MiJl YaC TPAHCIOPTYBAHHS

68


mailto:rebenko@nubip.edu.ua

Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

Kareropis MiH. moma Bucora SApycHicTh HopmatuBHuii 1OKyMEHT
TBapUH (M*/ron.) Ky30Ba, M
BPX (10 300 xr) 0,65-1,0 >1,80 1 Pernament €C Ne 1/2005
Cauni (100 kr) 0,42-0,60 > 1,10 2-3 Pernament €C Ne 1/2005
BiBi/ko3u 0,20-0,35 >0,90 2-3 ACTY 2362-94
Koni 1,75-2,40 >2,00 1 FEI Guidelines 2023
[Ttuns 0,02-0,04 >0,30 68 Pernament €C Ne 1/2005

Texnomnoris Air Ride (mHeBMaTH4Ha MiJIBicKa) 3HIKY€E BEPTUKAIbHI BiOpariitHi
HABaHTAKCHHA Ha TBapuH Ha 35-42% TOpIBHAHO 3 JIMCTOBOIO PECOPOIO.
TemneparypHuil Aiana3oH ONTUMAJIBHOTO MIKPOKIIMAaTy CTaHOBUThH: st BPX
+5..420°C, nmna cBumenn +15..+22°C, nmna nrum +18..+24°C.  Cucrema
aBTOMATUYHOIO YIIPABJIIHHSA 3aCIIHKaMH BEHTWISLIT MATPUMYE 3aJJaH1 MapaMeTpu 0e3
BTPYYaHHS BOJI1S.

CyyacHl TpaHCHOPTHI 3acO0M O00JIaHYIOTHCS BOYJIOBAHUMH alMapessiMu 3
KyToM Haxwiy He Ouibiie 20° (onmtumym — 15-17°) Ta pudieHo MOBEpXHEO.
[lupuna anmmapeni ais BPX cranoBute He menme 0,90 m, mns csunerr — 0,80 M.
[lepcnieKTUBHUM HampsIMKOM € 3aCTOCYBAaHHS MiJIHMaIbHO-OIMYCKHUX IIaThHOpM
(;idTiB) AN 3aBaHTaXKEHHST XBOpUX ab0 CTapuX TBAapWH, IO YHEMOKIUBIIOE
JIOAATKOBY TpaBMaTHU3AIIIIO.

OxpeMuii cerMEHT PUHKY — MOOUIBbHI BETEpHHAPHI CTaHIIi Ha 0a31 MPHUYEIIIB,
10 CYyMIIIAIOTh (PYHKI[IT TPAHCIIOPTYBAHHS Ta MEPBUHHOIO OTJIsAY. ABTOMAaTHU30BaHI
BOPOTa-pO3MOIIIPHUKN  3a0e3MeuyloTh  MOOAWHOKMHA  pyX  TBapuH Yy
3aBaHTAXXyBAJILHOMY KOPHIIOPI, III0 CYTTEBO 3MEHIIIYE PIBEHb CTPECY Ta PU3UK TPABM.

AHamni3 Cy4yacHOTO CTaHy aBTOMOOUIBHHMX 3aco0IB TIE€PEBE3CHHS TBapUH
CBIIYUTH MPO CTIKKY TEHAEHI[IO A0 iHTEerpauli HudpoBUX TEXHOJIOT1d MOHITOPUHTY,
3aCTOCYBaHHS JIETKUX aFOMIHIEBUX CIUIABIB, BIOCKOHAJIEHHS CUCTEM MIKPOKJIIMATY.
Jnst YkpaiHu akTyallbHUM 3aBJIaHHSIM € TapMOHI3aIlisl BITYM3HSIHUX CTaHIAPTIB 13
Bumoramu Pernmamenty €C Ne 1/2005, o HaOyBae KpUTUIHOTO 3HAUYECHHS B KOHTEKCTI
€BPOIHTErpaLii arpOIPOMHUCIOBOIO KOMILIEKCY.

ABTOMOOIITB 151 TIEPEBE3CHHS JBosipycHUI TIPUYiN AJ1s TepeBe3eHHS CrenianizoBaHuii aBTOMOOUTH 3
BPX 3 60KOBOIO BEHTHIIISIIIERO CBUHEH IHMBiTyaJbHUMH CTiHIaMU KOHEH

Puc. 1 KoHCcTpyKIiii CKOTOBO31B

Po3po6ka KOHCTPYKIIiil CKOTOBO3IB 3 ypaXyBaHHSM KJIIMATUYHHUX 1 JOPOXKHIX YMOB €
MPIOPUTETHUM  HAMpPSIMKOM  BHPOOHMKIB. [lepCrieKTUBHUMU €  TOCHIKCHHS
BIIpoBaHkeHHs [0T-ceHCopiB i1 KOMIUIEKCHOTO MOHITOPUHTY CTaHy TBAapUH 1] 4ac
NEPEeBE3CHHS, a TAaKOXX pO3pOOKa CUCTEMHU aBTOMATHMYHOTO NMPOTOKOJIOBAaHHS YMOB
TPAHCTIOPTYBAHHS JJIsl BETEPUHAPHOI 3BITHOCTI.
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YK 656.223.2.001.18
OIITUMIBALIA TPAHCITOPTHO-TEXHOJIOI'TYHUX TPOLHECIB ¥
CUCTEMI 3AJ/II3BHNYHUX TEPEBE3EHD

Pubanbyenko Jlinis IropiBHa, K.T.H., IOLIEHT,
Ykpaincvkuil oeparcagnutl yHigepcumem 3aii3HUYHO20 MPAHCHOPHLY
e-mail: rybalchenko@kart.edu.ua

CyyacHu# po3BUTOK 3a7T13HUYHOTO TPAHCIIOPTY XapaKTEPU3Y€EThCS 3POCTAHHIM
BUMOT 710 €(EKTHUBHOCTI, HAJAIHHOCTI Ta THYYKOCT1 OpraHizaiii nmepeBe3eHb. Y IuX
yMOBaX 0COOJIMBOT0 3HAaUCHHs Ha0yBa€ BIOCKOHAJICHHS TPAHCIIOPTHO-TEXHOJOTTYHUX
MIPOIIECIB, K1 (HOPMYIOTh OCHOBY (hYHKIIIOHYBaHHSI CHCTEMH 3QJII3HUYHUX ITEPECBE3CHb.
Bix piBHs iX oprasizalii 3ajeXuTh K SKICTh TPAHCIIOPTHOTO OOCIYyrOBYBaHHs, TaK 1
€KOHOMIYHI MOKa3HUKH JISUTbHOCTI TaTy3i.

TpaHCOPTHO-TEXHOJIOTIYHI ~ MPOUECHM  Ha  3aJI3HUYHOMY  TPAHCIOPTI
OXOIUTIOIOTh KOMIUIEKC ONEepaliii, MOB’s3aHUX 13 IUIAHYBAHHSIM, OpraHi3alli€lo Ta
peanizaliero nepee3eHb. /[0 KI0YOBUX €EMEHTIB HalekaTh (POpMyBaHHS IOi3/1B,
VIpaBJIHHS iX pyXoM, 0OpoOKa BaroHONOTOKIB HA CTaHIIISAX, @ TAKOXK KOOpAUHAIIsS
B3a€MO/IiT MIXK PI3HUMHM MIAPO3A1IaMu TpaHCIIOPTHOI cucteMu. HepockoHamicTh xoua
O OIHOrO 3 IMX EJEMEHTIB MNPU3BOAMTH 1O 3HIKEHHS 3arajibHOi €()EeKTUBHOCTI
MIePEBI3HOTO MPOIIECY.

OnHuM 13 TOJOBHUX HAMNpSMIB ONTUMI3AIl € palrfioHali3aIlisl BUKOPUCTAHHS
MPOIYCKHOI  CIIPOMOKHOCTI  3alli3HUYHOI  1HPpacTpykTypu. Ile mnependaudae
YAOCKOHaNleHHA TpadikiB pyxXy TMOI3AIB 3 ypaxyBaHHSM HEPIBHOMIPHOCTI
BAHTAXKOTIOTOKIB, CE30HHUX KOJHMBaHb MOMHUTY Ta TEXHIYHUX OOMexeHb. [IpakTuka
MOKa3ye, 110 3aCTOCYBAHHS aJalTUBHUX TpadikiB pyXy M03BOJSE CKOPOTUTH MPOCTOT
PYXOMOT0 CKJIaay Ta MIABUUIUTH PIBEHb BUKOPUCTAHHS JIOKOMOTHUBIB 1 BarOHIB.

BaxxnuBy poiib y miABUIIIEHH] €(EKTUBHOCTI NMEPEBE3€EHb BIAIIPae ONTUMI3ZALISA
IPOLIECIB HA CTaHUIAX, SKI BUCTYNAIOTh BY3JIOBUMH €JIIEMEHTAMH TPaHCIOPTHOI
CHUCTeMH. 30KpeMa, CKOPOUYCHHS Yacy MepepoOKH BaroHiB JOCSTAETHCSA 33 PaxyHOK
YJAOCKOHAJIGHHSI TEXHOJIOTii COPTYBaHHS, BIPOBA/DKCHHSA pAalliOHAIBHUX CXEM
MaHEBPOBOI POOOTH Ta MOKPAILECHHS B3a€MOAIl MK CIIy)0aMu. Y 1IbOMY KOHTEKCTI
JOIIJTHUM € 3aCTOCYBaHHSI METOJIIB IMITAI[IHHOTO MOJIETIOBAHHS, 10 JT03BOJISIOTH
OIIIHUTH PI3HI BapiaHTHU opraHizaimii poOOTH cTaHIiil 0e3 BTpydYaHHs y peajbHUi
nporiec. OkpeMy yBary CliJl IPUIITUTH ONTUMI3AIil YIPaBIiHHS BaroHOTIOTOKAMH.
PamionanpHuii  po3MOMiT  BaroHiB 3a HANpPSIMKaMU TE€pPEBE3€Hb, CKOPOUYCHHS
MOPOKHKOTO TIPOOITY Ta 3MEHIICHHS 9acy 000pPOTY BaroHIB € BAXJIMBUMHU Pe3epBaMU
1BUIIEHHS €(PEKTUBHOCTI. BUKOpUCTaHHS aHAIITUYHUX T1IX0/I1B 10 POTHO3YBAHHS
MOTMMUTY Ha TMEPEBE3CHHS CHpHsie OUTBIIT TOYHOMY IUIAHYBAHHIO Ta 3HWKCHHIO
eKCILTyaTalllifHuX BUTpPAT.

VY cyyacHuX yMOBax 3HAYHOTO PO3BUTKY HaOyBa€ IHTErpailis 3ai3HUYHOTO
TPAHCIIOPTY B JIOTICTUYHI JIAHIIOTH TocTadaHHA. lle 3ymMoBiIIO€ HEOOXIIHICTh
y3TOJI)KEHHS TPAHCHIOPTHUX TEXHOJIOT1H 13 BUMOTaMU CyMI)KHUX BU/IIB TPAHCIIOPTY Ta
BaHTA)XOBJIACHUKIB. 30KpeMa, TMOIIMPEHHS KOHTEHHEPHUX TIEPEBE3CHb CIPHUSE
yHi(iKkaIii TpaHCHOPTHUX MPOLECIB, 3MEHIICHHIO 4Yacy OOpOOKM BaHTaXIB Ta
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MIJBUIICHHIO PiBHA iX 30epexeHocTi. [lepcnekTMBHUM HAmpsSMOM € TaKOX
BUKOPHUCTAHHS 1HCTPYMEHTIB MiJITPUMKH YTIPABIIHCHKUX PILICHB, sIKI 0a3ylOThCS Ha
00poOIIl BEIMKUX MAacHBIB eKCIUTyaTaliitHoi indopmarii. [le mae 3mory omeparuBHO
pearyBaTH Ha 3MIHH B POOOTI TPaHCHOPTHOI CHUCTEMH, MPOTHO3YBATH MOKIJIUBI
3aTPpUMKU Ta OOMpaTH HalOUIbIl e(EeKTHUBHI BaplaHTH oOpraHizallli NepeBe3eHb.
Boanoyac ki1r0o4oBUM (DakTOpOM 3aJIMIIAETHCA HE JIMIIE HASBHICTH 1HGOpMaIllii, a i
3JIaTHICTH IHTETPYBATH 1 B MPOIIEC MPUIHSATTS PIIlICHb HA PI3HUX PIBHAX YIPABIIIHHA.

Takum 4MHOM, ONTHUMI3allisl TPAHCIIOPTHO-TEXHOJIOTTYHUX MPOIIECIB Y CUCTEMI
3aJI3HUYHUX TIEPeBE3eHb MAa€ KOMIUIEKCHHM XapakTep 1 mnepeadadae MO€THAHHS
OpraHi3alifHUX, TEXHOJIOTIYHUX Ta aHaJITUYHUX 3aXOJIB. Ii peanizallisi J03BOJISE
MIJBUIIUTH  €(EeKTUBHICTb BUKOPHUCTAHHS PECYpCiB, CKOPOTHTH BHUTPATU Ta
3a0€3MeUYUTH KOHKYPEHTOCIPOMOXHICTh 3aJlI3BHUYHOTO TPAHCIOPTY HA PHUHKY
TPAHCTIOPTHUX MOCIIYT.
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TpancnopTHU# MOTIK — IIe AMHAMIYHA CUCTEMa, MOBEAIHKA SIKO1 3aJIeKUTh Bl

OJIHOYACHOI B3a€EMOJIIi THUCSY YYACHHKIB, KOXKEH 13 SIKUX NpUiMae 1HIMUBIAyaIbHI
pIIIICHHS T1/] BIUTMBOM JTIOPOXHIX YMOB, CUTHAIIIB CBITIIO(OPIB Ta MOBEAIHKU CYCIAHIX

71


https://doi.org/10.3390/infrastructures10040096
mailto:lilya_savchenko@nubip.edu.ua

Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

BoaiiB. CKIQOHICTH IIi€] CHCTEeMU BHUKIIOYAE aHATITHYHE PO3B'SI3aHHS B 3arajlbHOMY
BUTJIAJl, TOMY €IMHUAM IHCTPYMEHTOM IMPOTHO3YBAaHHS Ta ONTHMI3allli 3aJUIIA€THCS
MaTemMaTHuHe MojemoBaHHs. ChOrofH1 ICHy€ MIOHAMMEHINE YOTHPU MPUHIIUIIOBO
pi3HI MiAXOIM-MaKPOCKOMIYHUM, MIKPOCKOMIYHUN, areHTHUM 1 MEpexeBUH, 1 BUOIp
MDK HUMH 3aJISKUTh BiJ] MaciTaly 3a/1adi, TOCTYIHUX JaHUX 1 He00X11HOi TouHOCTi [1].

[IpakTryHa MIHHICTP MOJEIIOBAHHS HAI3BUYAHO BHCOKA: BiJ] ONTHMI3aIlii
¢dazyBanHs CBITJIOGOpPIB y MeranoJjicax A0 IMJIaHyBaHHs €BaKyallliHUX MapIIPyTiB y
HaJ3BUYaHUX cuTyallisx. OcoO0auBy yBary JOCIITHUKIB TPUBEPTAIOTh HETPUBIAIbHI
Ke¥cu - moii, 1e CTaHaapTHI PIlICHHs 3a3HaBaju 300iB, a MOJIEN1 1I03BOJISUTH 3HANTH
HECTOoiBaHUH BHUXiZ. MeTa poOOTH — CHUCTEMaTH3yBaTH YOTHPU OCHOBHI METOIU
MOJICTFOBaHHS TPAHCTIOPTHHX MOTOKIB, BU3HAYNTH 00JIACTh 3aCTOCYBAHHS KOKHOTO Ta
IPOUTIOCTPYBATH iX MOJIMBOCTI Ha peaJIbHUX NMPHKIaaax [2].

r
=

Mikpockoniyhe MakpocKoniyHe ATeHTHE Mepexese
MO JENI0BAHHA MOJENI0BaHHA MO € NI0BAHHA MO ENI0BAHHA

IDM | Carfoll awin LWE / PDE ABM [ SUMO T'padh GIWENF AC0

Aptoban A2 Kuig Esakyalin Mopt Oaeca
Monswa roankKa nik Xapkia TIR-4epra

=18 % aTmHMO K
680 peTEcTa b

Puc. 1. Metroau Moiet0BaHHS TPAHCIIOPTHHUX MOTOKIB Ha IIKajl MacmTady Ta
peanbHi KelcH 3aCTOCyBaHHS

Ha puc. 1 300paxkeHO aBTOPCHKY cxeMy y (opMaTri BEPTHUKAIBLHUX KOJIOHOK.
["opuzonTansHUi timeline 3BepXy BijloOpaxae mkamy MacimTaly - BiJ MiKpo (OKpeMHit
TPaHCTIOPTHUH 3aci0) 70 MEpPEKEBOTO PiBHS (PETiOH).

[Ti1 KO’KHUM BY3JIOM IITKAJIX PO3MIIIEHO KaPTKY BIAMOBIAHOTO METOY 3 HA3BOIO
Ta 0a30BOI0 MOJICIUIIO, & HWXKYE - 30JIOTHH KEWC-0J0K 13 peajbHUM MPHUKIAI0OM
3aCTOCYBaHHA Ta 33JIOKyMEHTOBAaHUM e(eKkToM. ['opu3oHTaIbHa MyHKTUPHA JIIHIS B
HIDKHIM 9YaCTHUHI CXEMH CHMBOJII3y€ IPUHITUIT T1OpUIHOT KOMOIHALIT METOAIB, 110 Ja€
HaWBUILWMN CyKYITHUN PE3yJIbTAaT.

OxapakTepu3yeMo KOXKEH METO/T 1 BIIMOBITHUMN KEHC.

MikpockomniuyHe  MOJEIIOBaHHS  BIICTEXYE PyX KOXKHOTO  OKPEMOTo
TpaHcropTHOro 3aco0y. Moaens IDM  (Intelligent Driver Model) omumcye
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MPUCKOPEHHSI aBTOMOOUIS 3aJI€KHO BiJ] MOTOYHOI IIBHUIKOCTI, Oa)KaHOi1 IIBUIKOCTI,
BIJICTaHI /IO TIONEpPEAHMKAa Ta BigHOCHOI mBUAKOCTI. Keiic: MikpockomyuHe
MOJICTIOBaHHsI AUISHKM aBToOaHy A2 mix Bapmasor 1 Jlomgzem mokasano, mio
BIIPOBAKCHHS 3MIHHUX 00OMeKeHb MBUAKOCTI (VSL) miaBuinye cepeaHio MBUIKICT
MOTOKY Ha 22 KM/TOJ1 1 CKOPOUY€ KiJIbKICTh aBapiii Ha 31 % - 3a paXyHOK 311/ )KyBaHHS
XBHJIb «CTOM-TO» [2].

MakpocKoIigyHe MOJICTIOBAHHS PO3IIISIIA€ TPAHCTIOPTHUM TMOTIK SIK CTHCIIHBE
CEepe/IOBHUIIIE Yepe3 TPU arperoBaHi 3MiHHI: MIJIBHICTH p, IMIBHUIAKICTE V Ta
iHTeHCUBHICTh q. DyHnamenTansHe piBHsSHHSA LWR - Op/ot + d(pv)/ox = 0. Keliic:
Kay1iOpyBaHHS MoJiesi Ha ocHOBI JaHux 680 nerekTopiB y Kuesi (2024) BUsBUIO TpH
XPOHIYHI «IUISIIKOBI TOPJICYKa» Ta JI03BOJUIIO MEPEPO3NOAUIUTHA CUTHAIBHI MJIaHU —
CKOPOYEHHS 3aTPUMOK y ToAuHY mik Ha 18 % [3].

ArentHe MmojentoBaHHS (ABM) mpencrtaBisie KOKHOTO Y4YaCHUKA PYyXy SIK
aBTOHOMHOT'O ar€HTa 3 BIIACHUMH ITpaBUJIaMU Ta 3JaTHICTIO 10 HABYAaHHS. Y HIKAJIbHUN
Keiic: MOJIeTIOBaHHsI MacoOBO1 eBakyalli 3 XapkiBcbkoi arsiomepartii y 2022 p. - 340
000 arenTtiB-eBakyhoBaHux Yy cumyiastopi SUMO. Mogens mnokaszana: JBa
PEBEPCUBHUX BUI3JU CKOPOUYIOTh 4Yac eBakyallii Ha 34 %. PimienHs peanizoBaHe Ha
npakTuili [4].

MepexeBe MOEIIIOBaHHS OIKUCYE TPAHCIIOPTHY CUCTEMY SIK OPIEHTOBAHUM rpad
G(V, E), ne BepuinHu - nepexpects, a pedpa - TOpOoKHI CerMeHTH 3 Baramu. Kelic:
yepru TIR y mopty Oneca (2023) csaranu 18 rogun. MepexeBa Moeb 3 TMHAMIYHUM
nepenpu3HaYeHHsIM MapHIpyTiB CKOpOTWIa 4dac ouikyBaHHsS Ha 41 % uepe3 Tpu
aIbTEPHATHUBHI KOPUJOPHU - O€3 KamTalbHUX BKIIaJeHb [1].
dyHnaMeHTanpHa giarpaMa (MakKpOCKOIIYHUM PIBEHB):

g =p vi(1—p/ pmax), (1)
Jie ¢ — IHTCHCUBHICTb ITIOTOKY, aBT/TO;
p — HIUTBHICTh, aBT/KM;
vf — LIBUJIKICTH BUIBHOTO PYXY;
Pmax — MAKCUMaJIbHA IIIJIBHICTH (3aTOD).
[Ipu p — pmax: ¢ — 0 — Moz€enb BIATBOPIOE KOJIAINC MOTOKY [1].
[Tpuckopenns B mozeni IDM (MIKpOCKONITYHUIA pIBEHB):
a(t) = amax [ 1 —(V/Vv0)d — (s*(v,Av) /s )* ], (2)
JI€ Amax — MAKCUMAJTbHE TTPUCKOPCHHS;
Vo — Oa’kaHa MIBUOKICTD,
s — (pakTHYHA BiFCTaHb JI0 TIONIEPEeTHKOrO T3;
s*(v, Av) — 6e3neuHa gucTtaHiis; o = 4.
[Tpu Av > 0 GaxkaHa TUCTaHITIS 3POCTAE — MOJIENb BIATBOPIOE XBUJIl «CTOM-TOY [2].

Martpuiis Tab:1. 1 103BOJIsI€ MIBHAKO 0OOpaTH METO/ il KOHKPETHY TPAHCTIOPTHY
CUTyaliro 0e3 JETAJIbHOTO0 BHUBUYCHHS MAaTEMaTUYHOTO arapaTy KOXHOi MOJEII.
KirouoBuii BHCHOBOK: JKOJCH METOJ HE OTPHUMaB «v'v» Ul BCIX CHTyamid —
HaiBUIIMK edekT 3ade3medye TIOPUAHUN MIAXiA, J€ MEpeKeBa MOJEIb BHKOHYE
CTpaTeTiyHy MapIIpyTU3aIlifo, a MIKPOCKOMIYHA - TOYHE HaJAIITyBaHHS KPUTHIHHUX
BY3JiB.
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Tabmuig 1. MaTpuii npugaTHOCTI METOIIB MOJICITFOBAHHS JIJIs PI3HUX
TPAHCTIOPTHUX CHUTYAIIIi

Curyanis / 3amaqa | Mikpockoniune | Makpockomniune AreHTHE Mepexese
(IDM) (LWR) (ABM) G(V,E)

Onrumizartis Y v d
ceitiodopa (1
BY3071)
ITix Tpadiky B micTi Qo vV v v
ABapis / 3aKpUTTA N4 v v Vv
ISTHKA
Macoga eBakyartis o o Vv v
JloricTuka v C avs
BaHTKHUX
KOpHIOPiB
[TnanyBaHHS HOBOI o vV v vavs
JOPOTH
[Manika / vV U
HEeCTaHJapTHA
MOBEIIHKA
MynbTUMOIATBHA d v vV
Mepexa
Vv — BinMmiHHa npuaaTHicTh; v — H00pa npuaatHicTh; @ — 4acTKOBA MPUIATHICTD,

[IpoBeneHuit aHami3 YOTHPHOX METOJIB 1 BIAMOBIJHUX MPaKTUYHUX KEHCIB
03BOJISIE  3poOMTH Tpu BUCHOBKU. I[lo-mepmie, BuOIp MeETONy BHU3HAYAETHCS
MacmTaboM 3afadi: MIKPOCKOIYHHUM MiAXiJx ehEeKTUBHHHM ISl OKPEMHUX IJISHOK,
MEpEeXXEeBUHN -IJIs1 perioHaANbHUX KopuaopiB (Tabn. 1, puc. 1). [lo-apyre, HalOiIbII
HECTaHJapTHI Pe3yJIbTaTH J1a€ areHTHE MOJICIIOBAHHS B KPU30BUX CIICHAPIsX - KEC
eBaKyailii XapkoBa mokasas, mo ABM 31aTHe BUSBISTH KPUTHYHI PIITICHHS, HEBUIAMI
B paMKax arperoBanux mojenei. [lo-tpere, pyHaaMmeHnTa b1 3a1€KHOCTI 000X PiBHIB
- piBasHHS LWR Ta mozens IDM — € MaTeMaTuyHO CyMICHUMH YE€PE3 CHUIbHY 3MIHHY
IIIJTBHOCTI P, 10 BIAKPUBAE MOKJIMBICTB iX 1HTErpaii B €IMHUN JBOMACIITAOHUIA
CUMYJIATOP.
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3pocTaHHs MOMUTY HA OXOJOKEHI Ta 3aMOPOKEHI MPOJYKTU B TOPTOBEIBHUX
Mepexax YKpaiHu CTaBUTh Iepe]] TPAaHCIIOPTHUMHU OIepaTOpaMHU ITiBUIIECHI BUMOTH
JI0 SIKOCTI OOCIYroByBaHHS. 3a pe3yJibTaTaMUu rally3eBUX JOCHIKEeHb, oHan 60 %
MOPYIICHb TEMIEPATYPHOTO PEKUMY BHHUKAIOTH HE IIiJ] 9ac PyXy TPaHCIIOPTHOTO
3aco0y, a B TOUKaxX MEpexoay MIXK JIAHKaMU JIAHIIIOTa - y JIOKaX 3aBaHTa)KEHHS, TIPU
nepeBaill y po3MnoAUIbHUX IIEHTPax Ta Mija 4yac BuMyuieHux mpoctois [1]. Lle o3nauvae,
10 KJIACUYHUM MiAX1]1 «00paTu pedpuxepaTop NOTpiOHOTO KIIacy» € HE0OX1HOIO, aje
HEJIOCTaTHBOIO YMOBOIO 30€peXeHOCTI BaHTaxy. [loTpiOHa cucTeMHa oprasizaiis
MPOoILIeCy 3 KUIbKICHUMHU KPUTEPIIMUA €(PEKTUBHOCTI HA KOXKHIH JIaHIII.

Merta pob6otu — po3poOUTH METOJ OIIHIOBaHHS €(EKTUBHOCTI TPAHCTIOPTHOTO
mporecy  TEpeBE3CHHS  IMBUAKONICYBHMX  BaHTaXIB Ha  OCHOBI  CHCTEMH
B3a€MOIIOB'SI3aHUX TTOKA3HUKIB X0JIOJOBOTO JIAHI[IOTa, IHTETPOBaHUX 13 cxeMoro [0T-
MOHITOPUHTY B TOUKaX MEPEXOAy MK JIJAHKAMH.

loT flok Ne1

Pedipuxepa- Po3anoginsHKA

XonogunsHWi OTpumMyBa™

BupobHuk
cKnag TOp UEHTP

0...+4°C -18...+4°C =20...+12°C 0...+4°C 0...+8°C

'y 'y ik 'y 'y

XMEPHA NNATHOPME MOHITORHHIY | L&HI TEMNERETYPH HOMHI 3 XB | 3BTO-CNOBIWEHHR NpW TTNepes M eHHI

Puc. 1. Ctpykrypa xonogoBoro jianurora 3 [oT-toukamu KOHTPOIIIO

Ha puc. 1 300pakeHO T'AThb BY3JIOBUX JIAHOK JIAHIIOTA: BUPOOHUK —
XOJIOMWJIBHUN CKIIaT — pedprkepaTtop — po3NOAUTHHHN IEHTp — oTpuMmyBad. KoxHa
CTpLJIKa MK JJaHKaMH BiTIOBIA€ TOYIII epexoy, e BcranoBieHo [0T/GPS-mgatuuk.
VYci gaTyWku mepenaroTh IMOKa3W TeMIlepaTypu pa3 Ha 3 XBWIMHH IO XMapHOI
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m1aThopMU MOHITOPUHTY, siIKa aBTOMaTH4HO po3paxoBye TTI 1 reHepye croBileHHS
IpU TEPEBUIIICHHI MOPOrOBUX 3HAYEHb. Taka apXiTeKTypa BIEpIIE J03BOJSIE TOYHO
11eHTu(iKyBaTH BY30J]1 BHUHHKHEHHS BIIXWJICHHS, a HEe juiie ¢ikcyBaTu cam (akT
MOPYIIEHHSI HA MOMEHT MPUOYTTS BaHTaxy [2].
JUis  KUTBKICHOTO — OLIIHIOBaHHS  €(EeKTHUBHOCTI  XOJOJOBOIO  JIAHIIIOTa
3alPOIIOHOBAHO CUCTEMY TPhOX MOKA3HHUKIB.
1. KoedittieHT HEmepepBHOCTI X0JI0J0BOTO JIaHIora KHX - 4acTka TpaH3UTHHUX
TOYOK MAapUIPYTY, /Ie TEMIIEPATYPHUHN PEKUM MMIITPUMAHO B IOIYCTUMHUX MEXKax:
Kix = Nygon / Naar X 100 %, (1)
JI€ Nyon — KITBKICTh TOYOK O€3 BIIXUJICHB;
Naar — 3aranpHa KUTbKICTh loT-Touok Ha MapipyTi. LimsoBe 3HaueHHs: Kax > 96 %.
2. Temnepatypno-uacoBuii iHAeKke (TTI) - HakoNIMUeHEe TEIIOBE HABAHTAKCHHS
Ha BaHTaX BiJl BIIXWICHb YIIPOJIOBK PEUCY:
TTI = £ (T; — Tw) x Ati, (2)
ne T;— TemniepaTypa Ha 1-My IHT€pBaJli BUMIiproBaHH, °C;
Trer — €TaJIOHHA TEMIIepaTypa 30epiraHis npoaykry, °C;
Ati — TpUBaNICTh IHTEPBAILY, FOJ.
[lepeBumenns rpannyHoro TTI € aBroMaTUYHUM TPUTEPOM JJIs1 3MIHH MIPIOPUTETY YU
MapHpyTy JOCTaBKH [3].
3. [Iutomi BTpaTu BiJ MOpywieHHs pexxumy W - BapTICTh 31IICOBAHOI MPOIYKIIii
Ha OJJMHUIII0 MacH MapTii:
W = (Cue * que) / Qg 3)
ne Cye — BapTICTh 31IICOBAHOT YACTUHHU MAPTIi, TPH;
(unc — 11 Maca, Kr;
Q¢ — (aktnuna maca Bciel maprtii, kr. I[lokasHuk W BHUKOPHUCTOBY€ThCS IJIs
NOPIBHAHHA aJIbTEPHATUBHUX CXEM MapuUIpyTH3allii Ta o0rpyHTyBaHHs BuTpar Ha [oT-

1H(PaACTPYKTYPY.
Tabmuusg 1. EQexkTuBHICTh TPaHCIIOPTHOTO MPOLIECY A0 Ta Micis BrpoBaakeHHs 10T -
MOHITOPUHTY
ITokazHuuk Ho [Ticns 3MiHa
BIIPOBAKCHHSI BIPOBA/KEHHS

Kux, % 88,4 97,1 +8,7 1m.1.
Cepenne TTI 3a petic, °C-tog 14,2 4,8 —66 %
[Tutomi BTpatu W, rpH/KT 0,83 0,21 —75 %
Uac peaxkirii Ha BIIXWICHHS, XB 47 6 87 %
Yactka peiiciB 0e3 nopyuieHs, % 61 94 +33 n.o.

Pe3ynbraty iMiTaliiiHOTO MOAENIOBaHHs (Tabn. 1) oTpumaHo JUisi MapuIpyTy
npoTsKHICTIO 320 KM MpU MepeBe3eHHI OXOJIOMKEHOI MOJIOYHOI MPOAYKIIT KIacoM
FR. BazoBwii BapiaHT — 6€3 aBTOMaTUYHOT'O MOHITOPHHTY; 3alPONOHOBaHM - 3 [0T-
JaTYuKaMu y I'TU By310BuX Toukax (puc. 1). CkopouyenHs nokazunka W Ha 75 %
3abe3nedye oKymHICTh BUTpaT Ha loT-iHppacTpykTypy opieHTOBHO 3a 14—18 MicsiriB.

3anpoIroHOBaHUN METOJ OIliHIOBaHHS Ha ocHOBI moka3HukiB Kux, TTI ta W
J03BOJISIE TIEPEHTH BiJ PEAKTHUBHOTO pearyBaHHS Ha (aKTH TICYBaHHS O
MPEBEHTUBHOTO YIMPABIIHHA: CHCTEMa AaBTOMATHYHO CHUTHAJI3Y€ MPO 3POCTAHHS
TEIUIOBOTO HABAaHTAXEHHA JI0 JOCATHEHHS KpUTUYHOI Mexi. [lpakTtuune
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BIIPOBAKEHHSI MIJIX0y MOTpedye ocHaleHHs pyxomoro ckinany loT-narunkamu y
TOYKaX Mepexoay Mixk JaHkamu (puc. 1), iHTEerparii 3 XMapHO MmIaTHopMor0 300py
JAHUX Ta HaJAMTyBaHHS TOPOTOBHX 3Ha4YeHb 111 TiJ KOHKpPETHY KaTeropito
IPOAYKTY BiANoBiAHO 10 BUMOTr ATP.
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[lepeminieHHs1 BaXKOi BINCHKOBOI TEXHIKM-OPOHETPAHCIIOPTEPIB, CAMOXITHUX
apTWIEPINCHKUX YCTAHOBOK, 1HKEHEPHUX MAIIUH - HAJIEXKUTh JI0 KJIAacy 3ajay, Je LiHa
NOMWIKM MapIIpyTU3allii BUMIPIOETHCA HE JUIIE TPOUIOBUMHU BHUTpaTamH, a M
TaKTUYHUMH BTpaTamu. KoKHa KOJOHa TEpeMIllye€Tbcs B YMOBaX TpPbOX
B32€EMOJIIIOYMX HEBU3HAUECHOCTEH: JIOPOXKHBOI (pYyHHYBaHHS MOCTIB, MIHYBaHHS
y3014), TaKTM4YHOI (3MIHA JiHII 3ITKHEHHSA, 3arpo3a amlayjapy) Ta TEXHIYHOi
(0OMEXEeHHS TOMYCTUMOTO0 OCbOBOTO HAaBAaHTAXCHHS HA JIOPOKHE MOKPUTTS 3aJI€KHO
BiJl Maco-radapuTHUX XapaKTepUCTUK MamuH). JKoaHa 3 IIMX HEBU3HAYEHOCTEH HE €
CTaI[lOHAPHOI0O — BOHU 3MIHIOIOTHCS MPOTATOM CaMOTO DPEICy, 10 pOOUThH 3a1ady
JTUHAMIYHOIO 32 CBOEO IIpUpoioro [1].
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Kiacuuni neTepMiHICTHYHI aJTOPUTMH MapiipyTu3aiii — anroput™ Jlenkerpu,
METO/I T1JIOK 1 MEX — €()eKTUBHO BUPIIIYIOTh CTATHUHY 3a/1a4y HAHKOPOTIIOTO HUIAXY,
IPOTE HE MAIOTh MEXaHI13My TeperiaHy-BaHHs MPU 3MiH1 BaroBux KoeQilieHTiB pedep
y peasibHOMY 4Yaci. ['eHeTH4HI alropuTMHU aJanTUBHINI, aje MOTPeOyIOTh MOBHOTO
nepe3amnycKky Mpy KOKHIW 3MiHI TOMOJOTI rpada. AIroOpuTM MypamudHUX KOJOHIN
(Ant Colony Optimization, ACO) nIpHHIMIIOBO BiAPI3HAETHCS B 000X MiIXOIB: BIH
OIATPUMY€E aKTyaJdbHHHM pos3monain ¢hepoMoHHOro ciigy t(t) Ha Bcix pelOpax rpada
Oe3nepepBHO, a HE TOYKOBO, 10 JI03BOJISIE pearyBaT Ha HOBI 0OCTaBHHU BXKE B paMKax
MOTOYHOTO IUKITY iTeparliii 6e3 nmepe3amnycky npoueaypu [2].

Mertoro panoi poGotu € modymoBa MareMaTHyHOI Mojeni 3actocyBaHHs ACO
JUIS 33724l JUHAMIYHOI MapIIpyTH3allli KOJOHM BIMCHKOBOI TE€XHIKM Ta BH3HAUYCHHS
YMOB, 32 SIKHX aITOPUTM JEMOHCTpPY€ CTiMKy MepeBary Haja albTepHAaTUBHUMHU
METOJaMH.

OHOBNEHHA Kputepin
depomoHy T 3YNMHKK

MyHkT ACO A Ouinka
BigNpasnenHa anropurm - x pusnky pebpa

‘
MYypallMHa
KONOHIA .
- "

MaplipyTHi MyHKT
By3nu A-C NnpU3Ha“eHHA

Nerevaa
o Mipomisei 3ynmHkR Uinsoamit ayzan
e Pyx TERHinM | piueas R

----- thepomontmil 3nopoTHIR 38 308

Puc. 1. Papianena mogens ACO-MapiipyTH3alii nepeBe3eHHs BIiCbKOBOT TEXHIKU

Puc. 1 1umocTtpye aBTOpPCBKY pafianbHy Mopenb, y skid ACO-anroputm
PO3MIILLIEHO B UEHTPAJIBHOMY IIECTUKYTHOMY BY3J1 - SApl MPUHHATTSA pIIIEHb.
HaBkosi0o HBOTO MO KOy PO3TAlIOBAHO WIICTh (DYHKIIOHATBHUX OJIOKIB: IyHKT
BIJIMIPaBIEHHS, MapuipyTHi By3i1u A—C, MyHKT TMpU3HAYEHHS, OJIOK OI[IHKA PHU3UKY
pebpa (n = f(d,rix)), 6710k oHOBieHHS (epomony (At = Q/L*) Ta 6moK KpuUTEpItO
3ynuHKH. CyIUIbHI CTPIIKY BiIOOpaXKaroTh Mepeaady ONTUMI30BaHOTO MapIIPyTHOTO
piteHHs 10 GI3UYHUX BY3JiB pyXy; MyHKTUPHI - PEpOMOHHMIT 3BOPOTHIN 3B'SI30K Bij
MapHipyTy 110 siapa anroputmy. [IyHKTHUpHE KiIbIle ¢(T) HABKOJIO IIEHTPY CUMBOJIIZYE
Oe3nepepBHUIl  XapaKTep OHOBIEHHS (PEPOMOHHOTO CHiAy MIXK ITepallisiMu.
CxeMaTnyH1 300paXeHHS «MYPAIIOK» MIXK OJOKOM PH3UKY Ta SAPOM ITiIKPECITIOIOThH
POJIb JTOKAIBHOI €BpUCTUYHOT 1H(opMarlii y popMyBaHHI KMOBIPHOCTI IEPEXOY.

MaremaTuyHy OCHOBY MOJENI CKJIaJal0Th TPHU CIIBBIIHOIIEHHS, IO B
CYKYITHOCTi OITUCYIOTh MMOBHUH UK POOOTH alTOPUTMY.

1. VimMoBipHicTs mepexoy k-i MypamIky 3 By3na i 0 By37a J:

prij = [tila [P / Z{[Ta]o Mul B}, (1)
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1€ Tij — IOTOYHMUM piBeHb (epOMOHY Ha pedpi (7, j);

Nij - EBPUCTUYHA NPUBAOJIUBICTh pedpa, 110 A 3a4a4l IepeBe3eHHs BICHKOBOI
TEXHIKM BHU3HauYaeTbes sK Mi = 1/(dij1i), Ae dij — BiACTaHb, a rj; — 0e3po3MipHUil
koedimieHT pusuky peopa (0 <r < 1); a, f — mapameTpu, 110 PETYIIOIOTH BITHOCHUN
BIUTUB ()€POMOHY Ta €BPUCTHUKHU.

2. [IpaBuso oHOBIEHHS (PEPOMOHHOTO CITiAY MICHS 3aBEPIICHHS iTepari ¢

Tij(t+1) = (1 —p) - (®) + 2k Atyij, (2)
ne p € (0, 1) — koedilieHT BUMAPOBYBaHHS (PEPOMOHY, 10 MOJIETIOE «3a0yBaHHS
Hee(PEeKTUBHUX MapIIPYTIB;

Atiij = Q / Lk siximo k-ta mypaika npoxojuia yepes pedpo (i, j), 1 0 — iHak1e;

Q — KOHCTaHTa IHTCHCUBHOCTI BIJKJIaIaHHS;

Lk — cymapHa 3BakeHa BapTiCTh MapIIPYTy k-1 MypaIlIKy 3 ypaxyBaHHIM PH3HKIB [2].

3. InTerpanbHuii MOKAa3HUK SIKOCTI MapmipyTy M — 3BaK€Ha CyMa BapTICHUX
CKJIQJIOBUX, 1[0 BPaXOBY€ HE JIUIIIE BIJICTaHb, 3 U TAKTUYHI OOMEXKEHHSI:

Ow = Wi Lgist + W2 Riotal + W3 Tel,
ne Lgist — TEOMETpHYHA TOBXKUHA MAPIIPYTY, KM;
Riotal = Z 11] — CyMapHHI pU3HK MO BCIX pedpax MapuipyTy;

T4l -~ cyMapHUM 4Yac 3aTpUMOK Ha MapuipyTi (O4YiKyBaHHSI BIJKPUTTS BY3Ia,
nepenpaBsu TOUIO), TOJI;

wl, w2, w3 — BaroBi Koe(iIll€eHTH, 110 BU3HAYAIOTHCSA TAKTHYHUM IIPIOPUTETOM:
IIpU €BaKyalli MOIKOPKEHOIT TEXHIKM W3 — max; Ipy IPUXOBAaHOMY MEPEMIIIEHHI -
w2 — max.

Hani Taba. 1 oTpUMaHO NUIAXOM IMITAlIHHOTO MOJEIOBAaHHS Ha TECTOBOMY
rpadgi 3 18 By3namu Ta 34 pebOpamu, IO BIAMNOBIZA€E TUMOBIA JOPOXKHIM MeEpexi
TaKTUYHOiI 30HUM. B ymoBax He3miHHOi TomoJsorii ACO  mocTynaerscs
JNETEPMIHICTUYHOMY METOY 3a IIBHJIKICTIO MEPLIOro PilIeHHs, MPoTe 3a0e3neuye Ha
5-10 % kpaily IHTErpaJibHy SIKICTb MapmpyTy QM 3aBASIKM BpaxXyBaHHIO PHU3UKY
pebep. [Ipu 610KyBaHH1 OJTHOTO 3 BY3JIIB alrOpUTM J[eHKCTpH 3a3HA€E MOBHOTO 30010
(MapupyT HegoctynHul), Toal ak ACO nepeposnoinsie GepoOMOHHH CIi MPOTITOM
3—-5 nomatkoBuUX iTepallii, mo 3aimae meniie 0,4 ¢ mpu m = 30 myparnikax [3].
Tabmuus 1. [lopiBHsUIbHA €PEKTUBHICTH METO/IIB MAPIIPYTU3AIIil KOJIOHU BICHKOBOI

3)

TEXHIKH
Kpurepiit Henkcerpa I'eneTnunmnit ACO Ilepesara
(craTuuHMi) JITOPUTM (MyparmHa ACO
JIOTICTHKA)
QM nipu He3MiHHIN Tomorpadii STAIOH —4..-7% [-5..-10% <10 %
QM npu 3a0710KO0BaHOMY BY3JI1 0 (301i1) IepEPAXYHOK | OHJIAWH ajant. KpUTHYHA
KinbkicTh iTepaliii 10 pileHHs 1 50-200 20-80 y 2-3 pa3u <
r'A
YpaxyBaHHs pU3MKY pebpa r Hi YactkoBo | Tak (n = f(r)) IIOBHE
[ToTpeba B MoBHIN KapTi Tak Taxk Hi KJIFOYOBA
Yac amanTauii npu 30ypeHHi nepesanyck HOBa MOTOYHA iTep. | HAWIIBUALIMNA
re’epartis

[TpoBenenHe moCHiKEHHS J103BOJIsi€ CHOPMYITIOBATH TPU MPAKTUYHI BUCHOBKHU
IIOJI0 3aCTOCYBAHHS MYpAIIWHOI JIOTICTUKA B 3a/JadaxX IEpeBe3eHHS BiWCHKOBOI
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texHiku. [lo-mepiie, BBeaeHHsT KoeillieHTa PU3UKY r1] 0e3mocepeHbo y (hopMyiy
eBpPUCTUYHOI MpuBabInBOCTI Nij Tpanchopmye ACO i3 3agaui MiHIMI3alii BiCTaHI B
3aJady MiHIMI3alii TaKTUYHOI BPa3jMBOCTI MapuIpyTy — 0€3 3MIHU CTPYKTYypH
anroput™my. Ilo-mpyre, rHydKicTh BaroBux KoeimieHTiB Wl-w3 y mokasHUKYy OM
JI03BOJISIE OMEPATUBHO MEPEMHUKATUCh MK TaKTHUYHUMU MpiopUTETaMH (IIBHUIKICTD,
IPUXOBAHICTh, Oe3MeKa) IIITXOM KOPUTYBAaHHS OJHOTO YUCIOBOTO mapamerpa. Ilo-
TpET€, BIACTUBICTh AITOPUTMY HE MOTpeOyBaTH MOBHOI KapTH rpada 3a3maleriib €
MPUHIIMIIOBOIO MEPEBArol0 caMe€ B YMOBax HEMOBHUX PO3BIyBaJbHUX JaHUX, KOJIU
JacTHHA pedep CTae BIJOMOIO JIUIIE B MpoIieci pyxy KojoHu [1, 3].
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IToBHOMacmTabHa 30poiiHa arpecis craja CHCTEMHUM BUKJIUKOM IS
JIOTICTUYHOI ramy3i YKpaiHu: OJOKYBaHHS YOPHOMOPCHKUX MOPTIB YHEMOMKIMBHUIIO
TpaJMIIITHI €EKCTIOPTHI MapIIPYTH, & PYWHYBaHHS 1HGOPACTPYKTYPH Ha CXOA1 ¥ MiBIHI
KpaiHU PO31pBaJio YCTaJEHI JIAHIIOTH MOCTayaHHs. 3a pi3HUMH OLiHKamH, OJokaaa
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MOPCBHKHX TOPTIB CHPUYMHUIIA MAIIHHS 3epHOBOrO excropty Ha 30-50 % y 2022—
2023 poxkax [1]. Meranypriiina raigy3b 3a3HaJia 111e OUTBIINX BTPAT: BUBEIACHHS 3 a1y
Mapiynonscbkoro MMK  iM. Immiva, «A3oBctami» Ta ATYEBCHKOTO KOMOIHATY
CKOPOTHJIO eKCTIOpT MeTaonpoaykitii 10 70 % Bix moBoeHHOTO piBHA [2]. Y 2024—
2025 pokax KIIOYOBMMH BUKIMKaMHU 3aJIMIIAIOTHCS Helepen0adyBaHICTh IMOMHTY,
nedinmut KBamiikoBaHUX BOJIIB 1 JIOTICTIB BHACTIZOK MOOimi3aIlii Ta HEOOXiqHICTh
CUHXPOHI3aIlii MUBIIHHOI i BIICKKOBOI JIOTICTUYHUX JIAHOK.

Mema pobomu — OOTPYHTYBATH JOIIBHICTh MEPEXOAY J0 MYJITUMOIATBHUX
JIOTICTUYHUX CXEM Ta BIIPOBAXKCHHS ABTOMATHU30BAaHUX CHUCTEM YIPaBIiHHSA
tpancnoptoM (Transportation Management System, TMS) a1 migBUIIEHHS CTIHKOCTI
JIQHITIOT1B MMOCTAaYaHHS B YMOBAX MOCTIHHUX 0€3MEKOBUX PU3HUKIB.

biiokyBaHHS MOpPCHKHX TMOPTIB 3MyCHJIO OI3HEC 1 Jep)KaBHI CTPYKTypH
MIEPEOPIEHTYBATUCS HA «3aX1IHUM BEKTOP» JIOTICTHKU. CTpaTeriyHUMU apTepisiMU
CTaJIM MPUKOPAOHHI nepexonau 3 kpaiHamu €C, depes ski npoknaneHo Kopumopu
comigapHocTi (Solidarity Lanes). Mix tpaBaem 2022-ro 1 BepecHeM 2023 poky oOcsr
TOPriBJl Yepe3 Wi Kopuaopu ckiaB Ommsbko 108 muipa eBpo [1]. I[lapanenbHo
PO3TOPHYTO PO30YJOBY «CYyXMX TOPTIB» - KOHTCHMHEPHUX TEPMIHAIIB MOOIU3Y
KOpAOHY (30kpema y DacToBi) il IPUCKOPEHOTO NEPEBAHTAKEHHS MIXK 3aJ113HULICIO
Ta aBTOTpaHCHOPTOM. [IpuMHUMMIOBA BIIMIHHICTh HHUHIIIHBOI JOOU BiJ JOBOEHHOI
JIOT1KY — B1JIMOBA B1J] KOHIEIIIIT «TOYHO BYacHO» (Just-in-Time) Ha KOpUCTh MOJE1
«Ha Besakui Bumamok» (Just-in-Case): kommadii (GopMyrOTh pe3epBHI 3amacu Ha
JEUEHTPAII30BaHUX CKJIaJaX TMEepeBaXHO Yy 3aXiIHUX perioHax, I0 3HUXKYE
HWMOBIpHICTb TOBHOT'O PO3PUBY JIAHITIOTa IIOCTAYaHHSI TIPU yAapi [0 OJJTHOMY BY31y [2, 4].

CTIMKICTD JOCATAETHCS Yepe3 MYJbTUMOJAIBHICTh: MOEAHAHHS 3aTI3HUYHUX,
aBTOMOOUTPHUX Ta piukoBuX (JlyHail) HIISXiB J03BOJIAE HIBEIIOBATH PUBUKHU
pyiHYBaHHS OKpEMUX JUITHOK Mepexi. BogHouac pi3Huils B mmpuHi Komiid — 1520
MM B Ykpaiti npotu 1435 mm y €C - 3a/IMIIa€ThCsl CTPYKTYPHUM OOMEXKEHHSM, 110
30UIbIIIlye 4Yac TEpPEeBAaHTAXXECHHS Ha KoOpHoHi. [HTerpamis YkpaiHu 10
Tpanc'eBponelicbkoi TpancnoptHoi Mepexi (TEN-T) mnependadae mnoctynoBy
yHi(IKaI1I0 TEXHIYHUX CTaHJAPTIB 1 HudpoBux nporokoniB (e-CMR — enexkrpoHHa
TpPaHCIIOPTHA HAKJIAJHA), sIKA 3/1aTHA CYTTEBO CKOPOTUTHU MUTHI NpolieaypH [4, 5].

Mpouec nepeBe3eHHA 3a gonomorow TMS : @

3anuT Ha MnaHyBaHHA doBegeHHsA KoHTponb
nepese3eHHs peicy 3apavi BUKOHAaHHS

500

CTBOpPEHHA onTumisauis
3a8BKN MapLipyTy
B cuctemi Ta pecypcis

IHCTPYKTaX MOHITOPUHT Y
BUKOHaBLiB peanbHoOMy Yaci

Puc. 1. Anroput™m mporiecy nepeBe3eHHs BAHTaXXIB 3 BUKOPUCTAHHAM cucteMu TMS
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KirouoBuM ~ 1HCTpyMEHTOM  MiABUIIEHHS  €()EKTUBHOCTI  JIOTICTUYHOTO
ynpaBimiHHS € cuctemMa TMS. 3rigHo 3 aBTOpCchKOIO cxemoro (puc. 1), mporec
nepeBe3eHHs 3a jgomomoroto TMS oxorumroe 4oTtupu mocmimoBHi eramu: (1)
dbopmyBaHHS U(PPOBOT 3aBKM HA TIEPEBE3CHHS 3aMICTh IMANEPOBUX KypHAIiB; (2)
aBTOMATHM30BaHA ONTHUMI3allil MapUIpyTy 3 ypaxyBaHHAM TOTOYHOI O€3MeKOBOI
CUTYyallli Ta HasBHOCTI MaJMBHUX pecypciB; (3) omepaTuBHE NOBEACHHS 3aBIaHHS
BUKOHABIIM uepe3 mudpoBi KaHamu; (4) MOHITOPUHT pPyXy BaHTaXy W CTaHy
TPAHCIOPTHOTO 3ac00y B peajbHOMY Yacl - IO € KPUTUYHUM JJI 3amoOiraHHs
BTpaTaM y «TOUYKaX MEepPeXoay» Mik BUIAMU TpaHcropTy [3].

Bropoamkenns TMS oxoruioe oJHOYaCHO JBa CEKTOpU. Y IIUBUIBHOMY
CErMEHTI CHCTEeMa JI03BOJIsIE aBTOMATHU3yBaTH I11/101p MapIIpyTiB, MOHITOPUHT BUTPAT
NajJbHOTO Ta EJIEKTPOHHUM JOKYMEHTOOOIr, 10 B YMOBax Je(MIIUTY MEepCOHAITY
KOMIICHCY€E CKOPOYEHHS IITATy BOJAIIB 1 aucneTuepiB [4]. Y BiiicbKOBOMY CEKTOpI
nutoTyBaHHs cucreMu SAP Ta cxoxkux TMS-pimens Hagae jorictam 3CY
THCTPYMEHT JJI1 KOHTPOJIIO PECYPCIB Y peajbHOMY Yaci - B1J IPUHAMaHHA Ha CKJIAJll 10
JOCTaBKUA Oe€3mocepeIHh0 B MIAPO3ILT - 1 3aKJIAJa€ MIAIPYHTS IJsl MEPEXOy BiJ
XAOTUYHOT'O YIPABIIHHA 0 YITKOTO LUKIY «IUTAHYBaHHS - BAKOHAHHS - KOHTPOJIbY [3].

OkpeMUMH CKJIaJOBUMH CTIMKOCTI JIOTICTUYHOI CHCTEMH € EHEpreTHYHA
HE3AJIEKHICTh BY3J1B 1 BHpIIEHHS KagpoBoro aediuuty. CydacHUil JOTICTUYHUN
TepMiHan y 2025 po1li OCHAITY€E€ThCS aBTOHOMHUMMU JIPKEpPEIaMU KUBJICHHS U 3B'SI3KY,
10 TrapaHTye Oe3mepediiiHiCTh omepauiil mia yac OnexayTiB. MoOutizamist BOAIB 1
JIOTICTIB CTUMYJIFOE KOMIIaHii 10 MPUCKOPEHOI aBTOMATH3allll CKJIaJICBKUX IPOLECIB 1
3aJyyeHHs HOBUX KAaTeropid IMepcoHandy, BKJIOYHO 3 JKIHKaMM Ta ocodaMu 3
0OMeXKeHUMH (PI3MIHUMHU MOXKIUBOCTAMH [1, 2].

Tabmuus 1. IlopiBHsIbHA €PEKTUBHICTH JIOTICTUHYHUX CXEM B YMOBaxX BOEHHOTO

CTaHy
Kpurepiit JliniiH1 Just-in- MynstumonanbHicTh | IlepeBara HoBOT
MapupyTH (0e3 Time (0 +TMS CXeMH
T™S) 2022 p.)
Peakuiist Ha 3ynHHKa Ilepe6oi B IlepeximroueHHs Ha Kputnuna
pYyVHYBaHHS JIAHLIFOra MOCTayaHH1 | aJbTEPHATUBHUI BUJ
BY3J1a MOCTAUaHHs TPaHCHOPTY
H(QPACTPYKTypH
KonTposns Hi YactkoBo Tak (GPS + TMS) [ToBHwMiA
BaHTaXy B
peabHOMY Yaci
Pe3epByBanHs MinimanbHe Bincythe JleuenrpanizoBaHi Bucoxka
3amaciB (JIT) ckinaau (Just-in-Case) CTIHKICTb
ABTOMaru3aris Hi Hi Taxk [Tpo3zopicth
JOKYMEHTOO0Iry
(e-CMR)
Yac amanrari Pyune [Tepezamyck | ABTOMAaTHYHO (XB) VY 10-20 paziB
MapIpyTy Ipu NeperuiaHyBaHHS |  JIAHIIOTa IIIBU/IIIIE
3MiHi cUTyarii (ronm)
3anexHicTh Bif Kpurnuna Kputnuna | Minimanena (lynait | JluBepcudikartist
MOPCHKHX IOPTIB + 3aJTI3HULI + aBTO)

Cxknazneno apropamu 3a [1, 2, 4, 5].
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Ak cBimuate JaHi Tabn. 1, mepexim Bl JIHIAHUX MapIIPyTiB 0
MYJIBTUMOJIAJIBHUX CXEM Y TO€HAHHI 3 BIIpoBakeHHSIM TMS gopmye sikicHO HOBUI
pPiBEHb CTIMKOCTI JaHIfora mocradanHsa. KirodoBuM e(heKTOM € CKOPOYCHHS Yacy
ajamnTaiii MapupyTy OpH BHUHUKHEHHI HaA3BUYaiiHOi curyamii y 10-20 pasiB
NOpIBHAHO 3  PYYHHM  Tiepepo3iuiaHyBaHHsAM. [IpakTuuHe  3acToCyBaHHS
3alPOTIOHOBAHOI ~ apXITEKTYypH  BHMarae OJHOYACHOTO  BHUPIMICHHS  TPHOX
B3a€EMOIIOB'SI3aHUX 3aBaHb: 1HCTUTYIIHHOI iHTerparii B TEN-T uepe3 yHidikariito
uppoBUX CTaHIAAPTIB; (PI3MYHOTO PO3BUTKY MPHUKOPAOHHOI 1HPpaCTpyKTypHu (Cyxi
NOpTHU, TEPMIHAIHU, TEPEXOJAM); Ta HAPOIIYBaHHS KaJpOBOTO MOTEHIATYy uepe3
aBTOMATHU3allll0 PYTUHHUX OIepalliil 1 mepemniiroToBKy rnepcoHany. BukoHanHsa 1nux
YMOB CTBOPHUTH NIEPEIYMOBH ISl IEPETBOPEHHS BOEHHUX JIOTICTUYHUX 1HHOBAIlIN Ha
KOHKYPEHTHY IepeBary YKpaiHu y HOBOEHHUH B1IOYAOBUHI TIEPiOI.
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[loaHs BaHTa)KH1 aBTOMOO1II BUTPAYalOTh 3aiiBE MAJIMBO Y€pe3 HEONTUMAIBLHO
CKJIaJIeH1 MapuIpyTH. 3ajada MapuIpyTu3aiii TpancnoptHux 3aco6iB (Vehicle Routing
Problem, VRP) - 1ie momyk Haiikpamoro mopsjaky o0'i3ay TOYOK JOCTaBKH, 1100
MIHIMI3yBaTu NpoOIr Ta yac. Y MPaKTUYHIN JIOTICTUI 1 BUPIIIYIOTH 32 AOIMOMOTOIO
CHeliaJIbHUX MPOrpam i3 BOyJJOBaHUMH aJrOpuTMaMHu ontumizaiii [1].
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V¥ Mexax yuniBcbkoro npoekty «Kyiv City Tour» gociimkeHo, sk miaatdopma
ANT Logistics p03noz[1n;1€ MapmipyTH MDK JBOMa aBTOOycaMu p13HI/IX MapoK 1 sKi
TEXHIKO-€KOHOMIUHI PE3yJbTaTH BOHU MOKa3yIOTh MPH OJHAKOBIA KUIBKOCTI TOYOK
JTIOCTaBKH.

Merta: moOynyBaTi onTUMaIbHI MapUIIpyTH JUIA IBOX aBTOOYCiB y ieHTpi Kuesa,
MOPIBHATH iXHIM MPOOIT Ta e(heKTUBHICTh BUKOPUCTAHHS POOOUYOTO Yacy.

Anroputm po6otu B ANT Logistics. PoOoTy BuKOHaHO y 4OTHpU Kpoku: 1)
CTBOPEHO CKJIaJ 3a aipecoro ByJl. XpemaTuk, 10; 2) mnogaHo 8 TOproBux To4ok (T1-18)
3 gyacoBuM BikHOM 08:00—18:00; 3) BBeaeHo aBa aBToOycu - Neoplan Bus ta MAN
Bus; 4) 3amymieHo aBTomatuuHy omnrtumizaiiro. CucreMa caMOCTIHHO PO3MOJLIHIIA
TOYKU MK aBTOOycamu 1 chopMyBajia MapIIpyTHI JIUCTH.

e S ——

L Neoplan Bus — mapwpyt M 1230047 — 11,73 xm

L ] MAN Bus — mapwpyT N:1230048 — 18,22 wm

Puc. 1. MapmpyTtu aBox aBTo0yciB Ha kapTi Kuea

Ha puc. 1 cunimu crpinkamu nokasano MapuipyT Neoplan Bus (12 — 16 — 17 — 15),
3eneHuMu — MAN Bus (14 — 18 — 13 — T1). OOnaBa MapuIpyTH MOYUHAOTHCS 1
3aKIHYYIOThCSl HA CKJIaJl (KOpUYHE KOJIO — XPEIIATUK).

MopieHanna mapwpyTtis Neoplan Bus ta MAN Bus | Kyiv City Tour

Neoplan Bus N:1230047 MAN Bus N:=1230048

11,79 kM 359 18,22 kM
T 8rop 28 xB 10 x 8 rop 38 xB
28 xB 1ox 38 xe
Wemgxicrs 25 KkM/ropn, -1 29 kMfrogn
_maT 2,95 km/T. 359 4,56 KkM/T.
= 5,5 % B 7,3%

s N:123004 7 Ta N= 1230048

Puc. 2 TlopiBHsIbHA TaONMIISI TOKA3HUKIB JBOX MAPUIPYTiB
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Puc. 2 nmokasye BC1 KJIF0OUOB1 MOKAa3HUKH IMOPYY: MPOOIT, TPUBATICTh 3MiHH, Yac Yy Pyci,
MIBUJIKICTh, MMUTOMY BIACTaHb 1 KoedilieHT XxojoBoro uacy. [locepenuni BkazaHa
pizHuI Mix mapmpytamu (—35 %, —10 xB ToI1110).

| CTapT: 2a0a84a Mapw pyTHzawi VRP |

Kpow 1: BeederHA chnagy
XpewaTix, 10 | Kyiv City Tour)

Kpowk 2: BeeoerHA 8 Tovok

Tlak-TBrx, micho 08:00-18: 00
MNeoplan Bus Kpok 3: BeeasnHs aeTobycie MAMN Bus
11,79 km Neoplan Bugd + MAN Bus 18,22 kM
- Kpok 4 ATo-oRTMMIZauis ANT ¢
— MapwpyyrHi AvcTa
a3

Puc. 3 bnok-cxema nporiecy ontumizaiiii mapuipyTiB y ANT Logistics

Puc. 3 BimoOpaxkae MOCTITOBHICTh 1A BIJI MOCTAHOBKHM 3aJa4l O OTPHUMaHHS
MapiipyTHUX JUcTiB. [licist kpoky 4 (onTuMi3allis) cucTeMa BUJA€ ABA PE3YJIbTATH —
OKpEMO JIJIs1 KO’KHOTO aBTOOYyca.
J71st TOpiBHSIHHS MapIIPYTiB BUKOPUCTAHO JIBA MOKA3HUKH.
1. TlutomMa BiACTaHb dyyr — CKUIBKM KUIOMETPIB NPHUMANAa€ HAa OAHY TOUYKY
JIOCTaBKH:
dnm = Lsar /n (1)
Neoplan Bus: 11,79/4 = 2,95 km/Touky. MAN Bus: 18,22/4 =4,56 xm/Touky. Pi3HuIs
— 54 % na xopuctb Neoplan Bus.
2. KoepimienT xomoBoro yacy Ky, - SIKy 4aCTUHY 3MIHHA aBTOOYC MPOBOAMUTH y
JOPO3i:
Kxa = Tyin / Tsn % 100 %, (2)
Neoplan Bus: 28 /508 x 100 % = 5,5 %. MAN Bus: 38/518 x 100 % = 7,3 %. O6unsa
aBTOOYCH OUIBIIICT Yacy MPOBOJATH y TOUKaX 0OCIYrOBYBaHHS, a HE B JOPO3l.
Tabmuus 1. PesynapraTn mapmpytusanii (ANT Logistics, 03.10.2025)

ITokazHuk Po3mipHicTh Neoplan Bus MAN Bus
Nel1230047 Nel1230048

MapupyT TOHOK — T2—>T6—T7—>TS T4—18—13 -7l
3aranpHuil npooir KM 11,79 18,22
TpuBamicTh 3MiHH roa/ xB 8 rog 28 xB 8 rog 38 xB
Yac y pyci XB 28 38
CepenHsi IIBUIKICTh KM/TOA 25 29
[Tutoma Binctans (douT) KM/TOYKY 2,95 4,56
Koedirient Bukopucranus yacy | % 5,5 7,3
(Kxu)
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3a pe3ynabTaTamMu IOCIiKeHHS 3po0eHo Tpu BucHOBKU. [lo-mepmre, Neoplan
Bus orpumaB kopotmmii MapipyT —11,79 km npotu 18,22 kxm y MAN Bus. Lle o3nauae
MEHIITI BUTPaTH MaJMBa Ta HIHKIY cOOIBapTICTh peicy. [lo-apyre, obumBa aBToO0ycH
3aBEpIIYIOTh 3MiHY Maibke onHOYacHO (pi3Huig aumie 10 XBWiIMH), Xo4ya MTpoOir
BizpizHsIeThC Ha 54 %. Lle cBiqunth, o ANT Logistics BupiBHIOE HaBaHTa)KCHHSI HA
BOJIIIB 3a yacoMm, a He 3a kutomeTpaxem. [lo-Tpete, Oinbly yacTUHY poOOYOi 3MIHU
oOujBa aBTOOYCH CTOSITh y TOUKAaX OOCITyroByBaHHs, a He InyTh: Kxu ckianae muie
5,5 % 1a 7,3 %. lle Tpeba BpaxoByBaTH NpH IUIaHYBaHHI KIJIBKOCTI MAaIlIMH 1
PO3paxyHKy HOPM Hacy.
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VY micnsSBOEHHWI TMepioAg OAHUM 13 TMPIOPUTETHUX HAIMPSAMKIB PO3BUTKY
YKpaiHChKOI €KOHOMIKM € MOJICpHi3allisl TPaHCIOPTHOI 1HPPACTPYKTypH Ta
MIJBUIIICHHS 11 IHTETPalIfHOTO MOTEHIIATy B €BPONEUCHKUM TPAHCIOPTHUI MPOCTIP.
[le cnpusTME 3MILIHEHHIO MI>KHAPOAHUX JIOTICTUYHUX 3B'S3KIB, 3pOCTAHHIO 00CATIB
NEPEBE3CHb 3allaCHUX YaCTHH Ta CTAJIOMY BIJHOBJIEHHIO YKPAiHCbKOI aBTOMOOUIBHOI
IPOMHUCIIOBOCTI.

BukopuctanHs TPUHIMIIB YIOpaBIiHHSA JIAHIIOTAMH TIOCTaBOK ~ HAOYJIO
ITUPOKOTO MOMIMPEHHS B PI3HUX TATY3X TPOMUCIOBOCTI SIK €()eKTUBHUN THCTPYMEHT
MBUIIEHHS OTeparfiitHoi e()eKTUBHOCTI Ta MPOYKTUBHOCTI Oi3HeCy. Y OymiBenbHIN
rajgy3i yOopaBliHHS JIAHIJIOTAaMH TOCTAaBOK BIAIrpa€ Ba)JIMBY POJIb y CTPATETIUHOMY
TJIaHyBaHHI, CIIPUSIE 3MIITHEHHIO B3a€MO/I11 3 MOCTaYaIbHUKAMU Ta 3a0e3nedye OiIbIil
edeKTHBHY peasizalfifo MpoeKkTiB. He3Bakarounm Ha BaXKIMBICTH IIi€] KOHIIEIIIIT,
JTOCTIDKeHb 1070 (OopMyBaHHS CTIMKMX JIQHIIOTIB TIOCTaBOK OYiBEIb-HUX
MaTepialliB B yMOBaX HEBHU3HAYEHOCTI Bce Iie HeaocTtatHho [1]. s BUpoOHUUMX
M1JIPUEMCTB, K1 MPALIOIOTh 3 IIUPOKUM CIIEKTPOM CUPOBUHU, IO MOXOAUTH 3 PI3HUX
KpaiH 1 KOHTUHEHTIB, HQA3BUYaliHO BAKJIWBO CTBOPUTH BHCOKOC(PEKTHBHY CHCTEMY
YIIpaBJIiHHS MpollecaMu TTocTadaHHs [2]. Y KOHKYPEHTHOMY CepeIOBHII, 30KpeMa Ha
puHKy €Bpomneiicbkoro Corwo3y, BUpOOHUKY TOBHHHI BpaXOBYBaTH JIOTICTUYHI Oap'epu
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[3], oliHIOBAaTH PU3UKH Ta MOXJIHUBI 300i [4], a TakOX BHU3HAYaTH CTYIiHb BILIMBY
MTOKA3HUKIB CTIMKOCTI Ha €)EKTUBHICTH CBOIX JIAHITIOTIB MMOCTa4YaHHA [5, 6].

OcTaHHIM 4YacOM CIIOCTEpITa€ThCs CTiIMKa TEHIEHINS A0 PO3IIUPEHHS PUHKY
aBTOMOOUIBHUX 3aMTYaCTUH T4 KOMIUICKTYIOUUX PI3HUX TUIMIB. 31 3pOCTaHHSAM 00CATIB
BUPOOHUIITBA Ta MOMUTY Ha TEXHIYHE 00CITyTOBYBaHHS aBTOMOOLIIIB 3pOocTae i morpeda
y TIONIyKY ORI parlioHAIBHUX MNIISXIB Ta METOJIB OpraHizaiii MOCTadYaHHS ITUX
ToBapiB. OnTuMizailis mapaMeTpiB BAHTAXKOIMOTOKIB ITiJ] 4aC MI>KHAPOJHUX ITEPEBE3CHb
3aImyacTvH 3 kpaiH €Bponeiicbkoro Cowo3y cTae 0coOIMBO aKTyalbHOIO I YKpaiHu,
sKa aKTUBHO IHTETPYEThCS B €BPOMEHCHKUN PUHOK 1 BOAHOYAC BIJHOBIIIOE BIIACHY
TPaHCIIOPTHY 1HOPACTPYKTYPY.

[Ipouiec nmocTaBkM MNPOAYKINi Ha CBITOBOMY PHMHKY BKJIIOYA€ BHUKOHAHHS
YUCJICHHUX OIeparliii, poOiT 1 MOCIyT, CIPSIMOBaHUX Ha 3a0e3MeueHHs €()eKTUBHOTO
PO3MOILTY MaTepiaabHuX, (PIHAHCOBUX Ta 1H(GOPMAIITHUX TOTOKIB. Y Takux yMOBax
MIIPUEMCTBA, 10 3aMAaIOThCSI BUPOOHUIITBOM 1 €KCIIOPTOM TOBAPIB, 30CEPEIKYIOTh
yBary Ha CTBO-PEHH1 ONITUMAJIbHOT CUCTEMH OpraHi3allii IepeBe3eHb Y MI)KHAPOJHOMY
CIIOJIy4EHHI, sfika O 3a0e3nedyBajla CBOE€YACHY, HAJIMHY Ta E€KOHOMIYHO BUTIIHY
JIOCTaBKY BaHTaxiB [7].

Crneundika MDKHAPOJAHUX KOHTEHHEPHUX IE€PEBE3€Hb BUCYBAa€ BUMOTH [0
NOIIYKY €()EeKTUBHUX PIIIEHb JIsl pallilOHAJIbHOTO BUKOPUCTAHHS HassBHUX PECYPCIB —
TPAHCIIOPTHUX 3ac001B, KOHTEIHEPIB, CKIAAIB KOHCOMiAaIi Ta AucTpudyii [8]. Ilpu
[bOMY OCOOJIMBY yBary CiiJi TPUAUIATA CKOPOUEHHIO Yacy BHUKOHAHHS ONeEparlii,
3HIKEHHIO pU3MKIB [8] 1 3a0e3NeYeHHI0 BHCOKOIO PIBHS 3a/0BOJIEHHS BUMOT
3aMOBHHUKIB [9]. BaxmmBo, mo0 KkomIaHii, fKI 3aliMarOThCSA JOCTABKOIO, Majld
JIOCTAaTHIN BUOIP TEXHOJOTIYHUX BaplaHTIB MOCTAYaHHS, 1110 TO3BOJIUTH BPAXOBYBATH
11l YMOBH MPH PO3POOJICHHI HOBUX METOAUYHUX T1XO/IIB 10 BU3HAUYCHHS ¢()eKTUBHOI
TEXHOJIOT1i JOCTaBKM 3alaCHUX YaCTUH TPAHCIIOPTHO-JOTICTUYHUM IIEHTPOM Yy
KOHTEHepax y MI>KHapOJHOMY CIOTYUYEHHIO.

[Ipu TpancnmopTHOMY OOCIyrOBYBaHHI OTpPUMaHUX 3aMOBJIEHb Ha ajapecy
TPAaHCHOPTHO-JIOTICTUYHUX  LEHTPIB MpU  Opradizauii  JOCTaBll  BaHTaxXIB
aBTOMOOUTbHUM Ta 3ali3HWYHUM TPAHCHOPTOM Yy MDKHApPOJHOMY CIIOIYYEHHI
BUHUKAIOTh Oarato ckiagHocTed. ToMy y IniTepaTypHHX J[DKepenax aBTOpaMu
BUSIBJICHI HACTyNHI MPOOJEMHU Ta IUIAXU iX PIMIEHHS: BU3HAYEHHS ONTHMAJIBHOIO
BUKOPUCTAaHHSA BCIX BHJIIB PECYpPCIB B yMOBaX HEBHU3HAYEHOCTI  HA PHUHKY
TpaHcnopTHUX Tmocayr [8-10]; oOmexeHe BUKOPUCTaHHS OIIIHOK pPHU3HKIB B
(GyHKIIOHYBaHHI TPAHCTIOPTHO-JIOTICTUYHUX IICHTPIB BIUIMBA€ HA 3HWKEHHS SKOCTI
oOciyroByBaHHsI 3aMOBJIeHb [11-13]; HasBHICTP OOMEXYIOUMX YMOB TpU TPUNHSTTI
OTIEPATUBHUX PIIlICHb TIPU YIIPABIIIHHS TPAHCIIOPTHO-JIOTICTUIHUMU Tiporiecamu [ 14-16].
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KonTeitHepu3aliist CbOTro/IHI BUCTYIIA€ HE MPOCTO TEXHOJIOTIYHUM PILLIEHHSM, a
CUCTEMOYTBOPIOIOUHUM 1IHCTPYMEHTOM YHi(IKaIlli JIOTICTUYHUX MPOLECIB Ta IHTErpaii
HaIllOHAJIbHOI €KOHOMIKM y TJ00alibH1 JIaHIIOTH. B yMoBax cTpareriyHoro Kypcy
VYkpainu Ha npuegHAHHS 10 TpaHC e€Bponeicbkoi TpancnopTHoi Mepexi TEN-T Ta
HEOOXITHOCTI MICISIKPU30BOTO BIJIHOBJIEHHS €KOHOMIKM, HapOU[yBaHHS YacTKU
KOHTEMHEPHUX MEpEeBE3€Hb, MEpPEAyCIM Ha 3aJi3HUYHOMY TpaHCIOpPTi, HaOyBae
KJIFOUOBOT'O 3HAYEHHS.

Hapa3zi piBeHb KOHTEHHEpHU3allli BaHTAXXOMOTOKIB B YKpaiHl 3aJMIIAETHCS
KPUTHUYHO HU3BKUM — MEHIII HixK 4% 3arajibHOTo 00cATy nepeBe3eHb. [ MOpiBHIHHS,
y kpainax €Bponelicbkoro Coro3y Lei MOKa3HUK KOJIMBAEThCA B Mexkax 35—-55% [1].
Takuii po3pHB CBITYUTH HE JIUIIIE IPO TEXHOJOTIYHE B1JICTABAHHS, a i IPO CTPYKTYpPHI
nrcOagaHCH B OpraHizarlii JOTiICTHYHOI CHCTEMU.

OnHuM 13 TOJIOBHUX CTPUMYIOYMX YWHHUKIB € THOPACTPYKTYpHI OOMEKECHHS.
MeTbcss 1mpo HENOCTATHIO KiIBKICTh CYYaCHHX MYJIbTHMOJANBHUX TEPMiHAIB,
3IaTHUX 3a0e3MevyBaTy MIBUAKE MEPEBAHTAXKEHHS KOHTEHHEPIB MIXK 3ajli3HUYHUM,
aBTOMOOUTBHUM Ta MOPCHKMM TpaHcnopToM. OcCOOIMBO TOCTPOI0 3aJMILAETHCS
npo0semMa CTUKYBAaHHS KOMiil pi3HOI mmpuHd — 1520 MM Ta 1435 MM, 110 CTBOpIOE
JIOIaTKOB1 4YacoBi Ta (DIHAHCOBI BUTPATH 1 YCKJIAQJHIOE I1HTEPOINEpPaOENbHICTh 13
€BPONENCHKOI0 TPAHCIIOPTHOIO CUCTEMOIO [2].

BogHouac — koHTeWHepu3alis  HEpPO3PUBHO TOB’si3aHa 3 PO3BUTKOM
MYJIbTUMOJIAJIbHUX TEPEBE3€Hb — IHTETPOBAHOI MOJENI TPAHCHOPTYBAaHHA, y SIKIA
BAaHTAX TMEPEMINIYEThCS KITbKOMA BUAAMH TPAHCIOPTY 3a €IUHUM JIOTICTUYHUM
JIOTOBOPOM Ta 3 MIHIMaJbHUMHU ONEpallisiMyd nepeBaHTakeHHsa. Came KOHTEHHEp €
yHIBEpPCATBHOIO JTAHKOIO, 1110 3a0e3mevye 0e3MepepBHICTh JAHITIOTa «TIOPT — 3aJT13HUIIS
— aBTOMOOUIbHHMI TPAHCIIOPT — KIHIEBUM CIIOXKUBauy». PO3BUTOK MyIbTUMOIATEHUX
CEPBICIB J03BOJISE:

e CKOPOTHUTH 4YaC JOCTaBKM 3a PaxXyHOK OINTHUMAaJIbHOIO KOMOIHYBaHHS BH/IB

TPaHCHIOPTY;

e MIHIMI3YBAaTH PU3HUKH MOIIKOKEHHS BAHTAXKY;
o 3MEHUIIUTH BUTPATH HA MEPEBAJIKY;
e IIJIBUIIUATH €KOJOTIYHICTh NEPEBE3CHb LIJISTXOM IIEPEHECEHHS 3HAYHO1 YaCTUHU

BAHTAXOIMOTOKIB 3 aBTOAOPIT Ha 3aJI13HULIIO.
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Oxkpemoro Tpo0JIeMOI0 € yIpaBiHChbKa HEY3TOKEHICTh MPOoIeciB. BicyTHICTD
ennHoi nMdpoBoi mIaTGOpMHU AJIsl MPOTHO3YBAHHS MOMHUTY, TJIAHYBaHHS rpadikiB Ta
KOOpAHMHAI{ KOHTEHHEPHUX MOTOKIB MPU3BOIUTH 10 HEe()EKTUBHOTO BUKOPUCTAHHS
PYyXOMOTO CKJaAy. 3Ha4HA 4YacTKa MOPOKHBOTO MPOOITy KOHTEHHEpiB 1 miaTdopm
CBIYUTH PO MOTPEOy B CUCTEMHOMY BIPOBAKEHHI 1IHTEIEKTYaIbHUX 1HCTPYMEHTIB
yIpaBIiHHS.

JIOCBiJl €BpOMENUCHKUX KpaiH JEMOHCTPYE, IO 3POCTaHHS KOHTEWHEepH3aIll
npsMo  Kopentoe 3 HupoBOO TpaHchopMallie€ro JIOTICTUKU. BuKopucTaHHS
QITOPUTMIB MAIIMHHOTO HaBYaHHS JJI1 ONTUMI3aIli MapHIpyTiB 1 PO3KIAIIB,
3actocyBanHsa Big Data nns aHamizy MOTOKIB, a TaKOXX aBTOMAaTHU30BaHI CHUCTEMH
YIpaBJIiHHS TEePMIHAJIaMH 3a0€3MeUyl0Th BHUCOKY IIBHJKICTh Ta MependavyyBaHICTh
nepeBe3eHb. Y MeXaxX CHUCTEMHOIO aHalli3y Ta MAaTeMaTHUYHOTO MOJEIIOBAaHHS
MO>KJIMBO 17IeHTU(IKYBaTH KPUTUYHI «BY3bK1 MICIIS» Mepexi Ta chopMyBaTH ClieHapii
1X YCYHEHHS.

JUist akTHBI3aLli KOHTEHHEpHU3alLlli Ta PO3BUTKY MYJIbTUMOJAIBHUX MEPEBE3EHDb
JIOLIIBHO peali3yBaTH TPU CTPATEr1uH1 HAIPSIMU:

1. InTenextyanizauis yrnpaBiiHHS — CTBOPEHHS €IUHOI IIU(PPOBOI EKOCUCTEMHU
Ha 0a3l TEXHOJIOT1M MTYYHOro 1HTeNeKTy Ta Big Data it onTuManbHOTro po3noairy
KOHTEHHEPHOr0 MapKy, MPOTHO3YBAaHHS IMOIMUTY Ta CHUHXpOHi3auii rpagikiB pi3HHX
BU/IIB TPAHCIIOPTY.

2. lnppacTpykTypHa MOJEpHi3alis — (QOpMyBaHHA MEpEXKl OMOPHUX
MYJBTUMOJIAJIbHUX Xa0iB 13 CyYaCHUM MEpPEBaHTAXKYBAJIbHUM OOJIQAHAHHSM,
aBTOMATHU30BAaHUMU CKJIQJICbKUMHU KOMILJIEKCaMU Ta 1HTerpoBanumHu IT-cuctemamu, a
TaKOX T1BUIIEHHS MTPOITYCKHOI CIIPOMOYKHOCTI MPUKOPJOHHHUX TIEPEXOJIIB.

3. IloBHa mnudpoBizailis JOKYMEHTOOOITY — BIPOBAIKEHHS EJIEKTPOHHUX
MePEBI3HUX JTOKYMEHTIB, CMApT-KOHTPAKTIB 1 3aXUIEHUX ITU(DPOBUX pillieHb (30KpeMa
Ha ocHOBI1 TexHoJjorii Blockchain), 110 103BOJIUTE CKOPOTUTH Yac MPOCTOIO BAaHTAXKIB
1 I BUILUTH MPO30PICTH ONEpaIliil.

TakuMm 4MHOM, MIABMIICHHS €(EKTHMBHOCTI KOHTEWHepu3alii B YKpaiHi Mae
PO3IIIAIaTUCA SIK KOMIUIEKCHUN MPOEKT TpaHc(opMallli BCI€T JIOTICTUYHOT CHCTEMH, 1€
3aJII3HUYHUA TPAHCIOPT BIAIrpae pojb 0a30BOrO €KOJOTIYHOTO Ta 1HTErpaliifHOro
eneMeHTy. Peamizaiisi OKpeclieHHX HampsiMiB 3a0e3MeYuTh 3pPOCTAHHS OOCATIB
NepeBE3CHb, MIABUIIECHHS CTIMKOCTI TPAHCIIOPTHOI MEPEX1 Ta €PEKTUBHY 1HTETPAIliI0
VYkpainu y €eBpOneichbKuii Ta CBITOBUN TPAHCTIOPTHO-JIOTICTHYHUN TTPOCTIP.
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VY cyudacHux yMmoBax TpaHcdopmarllli TpaHCTIOPTHOI raity3i, 3pOCTaHHs 00CSTIB
MDKHApOJIHOT TOPTiBJl Ta YCKJIAQOHEHHS JIOTICTUYHUX JIAHIIOTIB  PO3BUTOK
MYJIBTUMOJIAJIFHUX TEpeBe3eHbh HAaOyBa€ CTPATETIYHOTO 3HAa4YeHHS. BuKopucTaHHs
MYJIBTUMOIAJIbHIX TPAHCTIOPTHUX CUCTEM JIO3BOJISIE TOETHATH MTEPEBary pi3HUX BHIIB
TPAHCTIOPTY, 3a0€3MEeUNTH MiABUIIECHHS e()eKTUBHOCTI IIepPEBE3CHb, 3HIKEHHS BUTPAT
1 MOKpAaIIeHHs SKOCTI JIOTICTUYHOTO cepBicy. OcoOMMBY pojb y TaKHX CHCTEMax
BiJIiTpae 3aJi3HUYHUNA TPAHCTIOPT, AKUH 3a0e3meuye BUCOKY MTPOBI3HY CIIPOMOYKHICTD,
CTaOUIbHICTh TIEPEBE3€Hb 1 € 0a30BUM €JIIEMEHTOM IHTErPOBaHUX TPAHCIIOPTHO-
JIOTICTUYHUX pillleHb [1].

MeronosoriyHi OCHOBM OpraHizaiii Ta YHOpPaBIiHHSI MYJIbTUMOJATbLHUMHI
nepeBe3eHHIMU (POPMYIOThCSA Ha 0a3l CUCTEMHOTO MIIXO/y, 1110 Mepeadadae po3riisi
TPAHCIIOPTHOTO MPOLIECY SIK CKJIAJHOI JUHAMIYHOI CUCTEMH, SIKA BKJIIOYA€E TEXHIUHY,
1H(ppacTpykTypHy, 1HMOpMAIliiHY Ta OpraHi3aliiHy MIICUCTEMU. AHAJI3 ICHYIOYUX
MIJXOMIB JI0 BHU3HAYECHHS CYTHOCTI MYJBTUMOAAIBHUX IEPEBE3CHb CBIAYHUTH IIPO
BIJICYTHICTh €JMHOTO TPaKTyBaHHsS I[bOTO TOHATTS, IO YCKJIagHIOE (hOopMyBaHHS
yHIBEpCaIbHUX MOJIENEH yNpaBiiHHA [2]. Y3araqibHEeHHS HAYKOBHUX JIKEPEI JO3BOJISIE
BU3HAYUTH MYJIBTUMOJANGHI TIEPEBE3CHHSA SK OPTraHi30BaHUM MPOLEC TOCTaBKU
BAHTAXIB 13 BUKOPUCTAHHSM JEKIJIbKOX BUIIB TPAHCIOPTY 32 €JUHUM TPAHCIOPTHUM
JIOKYMEHTOM Ta i BIIMOBIAAIBHICTIO OJTHOTO oreparopa. JlociiPKeHHs TOKa3yloTh,
0 €(PEeKTUBHICTh MYJbTUMOAAIBHUX MEPEBE3EHb 3HAYHOK MIPOIO 3aJIEKUTH BiJl
panioHaIbHOI OpraHizallli MapupyTiB, Y3roHKEHOCTI rpadikiB poOOTH PI3HUX BU/IIB
TPaHCHIOPTY, PIBHS  PO3BUTKY TEpPMIHAIBHOI 1HOPACTPYKTYpH Ta  SKOCTI
iH(popManiiHoro 3abesnedyeHHs. PopMyBaHHS MYJIbTUMOJAIBHOIO MAapLIpPYyTy €
CKJIQHUM OaratoKpuTepialbHUM MPOIIECOM, IO mepeadadae BUOIp MOCTITOBHOCTI
TPAHCTIOPTHUX OIepaIliid, BUJIB TPAHCIIOPTY Ta JIOTICTUYHHUX BY3JIIB 3 ypaxyBaHHSIM
0OMEKEeHb Yacy, BapTOCTI, MPOIMYCKHOT CIIPOMOKHOCTI Ta JOCTYITHOCTI pecypciB [4].
[Ipn 11bOMYy CKJIATHICTH CHCTEMH 3pOCTAa€ 13 3O0UIBIICHHSM KITBKOCTI 3aTy4eHUX
€JIEMEHTIB TPAHCHOPTHOI MEPEXI Ta YYACHUKIB PUHKY TPAHCHOPTHUX IOCIYT.
Oco06nmBy yBary ciij OIpUAUIMTH poji 1HQopMalliiiHO-3a0€3MeuyoUoi MiICUCTEMH,
sKa 3a0e31meuy€e KOOPAMHALIIIO /11 yYaCHUKIB MYJIbTUMOIAJIHOTO TTepEBE3eHHsI, 0OMIH
JAHUMH II0JI0 TTapaMeTpiB MEePEeBE3CHHs Ta ONIepaTUBHE pearyBaHHs HA BIAXUJICHHS
BiJl TUTaHOBMX TNoka3HUKiB [3]. HemocrtaTHiii piBeHb wu@poBi3alii Ta iHTerpamii
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iHQOpMaIITHUX CHUCTEM MPHU3BOJUTH 10 3HUXKEHHS €(EeKTUBHOCTI YINPABIIHHS Ta
301JIbIIEHHS] PU3UKIB MOPYIICHHS TEPMiHIB IOCTaBKH.

AHami3 CTaTUCTHUYHUX JAHUX WIOJO0 PO3BUTKY KOHTEHHEPHUX IE€PEBE3EHBb
CBIUUTH TMPO 3arajibHy TEHACHIIIO IO IX 3pPOCTaHHS y JTOBOEHHUM Mepiof, IO
HiATBEP/UKY€E MIABUILEHHS POJ MYJbTUMOJAIBHUX TEXHOJOTIM Yy TpaHCIOPTHIN
cuctemi. BogHoyac BIMB 30BHINIHIX ()aKTOPiB, 30KpeMa BICHKOBHX JIiid, TPU3BIB J0
TUMYAacOBOTO CKOPOYEHHs OOCATIB MepeBe3eHb, OJHAK HABITh 3a TaKHUX YyMOB
30epiraeTbcsi MOTEHITA A0 1X MOJAIBIIOrO BIIHOBJICHHS Ta PO3BUTKY. Lle cBIMUUTH
PO HEOOXITHICTh YJOCKOHAJEHHS METOJIOJOTIYHUX TIIXOJIB JIO OpraHi3alii
MYJIbTUMOJIAJIbHUX TEPEBE3€EHb 3 YpaxXyBaHHIM (PaKTOPiB HEBU3HAUYEHOCTI Ta PU3UKY.

[Ipouec peanizaiiii MyJIbTUMOJIAILHOTO MapIIPYTy OOMEXKY€ETbCS YaCOBUMH,
pEeCypCHUMH Ta 1HPPACTPYKTYPHUMH YMOBaMH, IO BU3HAYAIOThCS BUMOTAMHU
3aMOBHUKAa Ta MOXJMBOCTAMU TpaHcnopTHoi cuctemu [l1]. Ilpu unpomy
3a0e3neuyeThcsi OE3NEPEPBHICTh MEPEBE3EHHS, BUOIp MapHIpyTIiB, WO 3’ €AHYIOTbH
3a/1aHl MYyHKTH TPAHCIOPTHOI MEPEXi, a TaK0X HASIBHICTh JOCTaTHHOI KIJIBKOCTI
pecypciB il TPAHCTIOPTYBAaHHS BaHTaXXy B MOBHOMY 00Csi3l. Y Takiii MOCTaHOBII
3aJa4a BHOOpPY ONTHUMAIBHOTO MAapIIpyTy € 3ajadero OaraToKpuTepiaibHOI
ONTHUMi3alli, [0 BPAaXOBYE€ MIHIMI3AI[II0 BUTPAT 1 4Yacy JIOCTaBKH, a TaKOX
3a0€e3Me4eHHs HaIIMHOCTI Ta CTIMKOCTI JIOTICTUYHOTO MPOLECY.

@opManbpHO 3a7a4a MOke OyTH MpeICTaBIIEHA y BUTIISAAI LIIOBOI (PYHKIIII:

minZ = aC + BT + YR, (1)
ne: C — BUTpaTu Ha MEPEBE3CHHS,
T — yac 10CTaBKH,
R — noka3Huk pu3uky abo HaJaliHOCTI, a o, 3, Y BaroBi KOe(MilieHTH.

Takuii miaxig AO3BOJISE€ BpaxyBaTH HE JIMIIE €KOHOMIYHI MOKAa3HUKH, ajne U
PiBEHb CTIMKOCTI MYJTUMOJAIBHOTO JIAHITIOTa TTOCTaYaHHS.

Takum 9yMHOM, PO3BUTOK METOAOJOTIYHUX OCHOB OpraHizailii Ta ympaBIlliHHS
MYJIBTUMOJIAJIbHUMHM TIEPEBE3CHHSAMHM 32 YYacTIO 3aJi3HUYHOIO TPAHCIOPTY €
HEOOXITHOIO  YMOBOIO  TIJBUIIEHHS  €(QEKTUBHOCTI  TPAHCIOPTHOI  Taiy3i.
BrpoBajykeHHsT CHUCTEMHOIO MiJIXOJy, BHUKOPUCTaHHS MaTeMAaTUYHUX MoJelen
onTuMizamii Ta PO3BUTOK IUMPOBUX TEXHOJOTIA YIOPABIIHHS TMEPEBE3CHHIMU
JIO3BOJIAIOTH  3a0€3IeYUTH  IIJABUINEHHS  HAJIHHOCTI, aJalTUBHOCTI  Ta
KOHKYPEHTOCIPOMOKHOCTI MYJbTUMOAAIBHHUX JIOTICTUYHUX cucTeM [7]. Po3BUTOK
MYJIBTUMOIAJIFHUX TEPEBE3CHb € KIIOYOBUM HAIMPSMOM MiABUIICHHSA €QEKTUBHOCTI
TPAHCIOPTHOT CUCTEMH, OCOOIMBO 32 YYACTIO 3aJ13HUYHOTO TPAHCHIOPTY SIK 0230BOI0O
€JIEMEHTY JIOTICTUYHOI 1H(PPACTPYKTYpU. Y IOCKOHAJICHHS METOJIOJOTIYHUX OCHOB
oprasizaiii Ta ynpaBiiHHSI MyJIbTUMOJIaJIbHUMU IEPEBE3CHHIMU MOBUHHO 0a3yBaTUCS
Ha CHCTEMHOMY MIAXOMl, iHTerpauii 1HGOpMAaLIHMX TEXHOJIOTIH Ta BUKOPUCTaHHI
OaratokpuTepianbHUX Mojenel onTuMizalii. Ile M03BOMUTH MABUIUTH CTIHKICTH
JIOTICTUYHUX JIAHITIOT1B, 3a0€3MeUnTr €)eKTUBHE BUKOPUCTAHHS PECYPCIB 1 aJanTaIliio
TPAHCTIOPTHUX CUCTEM J0 CyYaCHUX BUKIIMKIB.
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[Ile BiIHOCHO HEMTABHO PEBEPCHBHA JIOTICTUKA CIIpUMAaach SIK JPYTOPSIHUN
€JIEMEHT TPAHCHOPTHO-JIOTICTUYHUX CHUCTEM — IIOCh, IO ICHYE «IIC]s JOCTaBKW» 1
MIOB’s13aHE TIEPEBAKHO 3 TIOBEPHEHHSM TOBapiB. Y Cy4YaCHHX YMOBAaX pPEBEPCHBHA
JIOTICTUKA CTa€ TMOBHOIIHHOIO CKJIAJ0BOI0 €PEKTHBHUX TPAHCTIOPTHUX TEXHOJOTIH, a
TaKO’XX OJHUM 13 KIIFOYOBMX IHCTPYMEHTIB MEPEXOAy A0 IHUPKYJISIPHOI EKOHOMIKH.
OCHOBHOIO MPUYMHOIO TAKOT'O 3CYBY € CTPIMKE 3POCTaHHS €JIEKTPOHHOI KOMEpIli Ta
3MiHa TOBEIHKM CIIOXKMBaviB. 32 CyYaCHMMH OIIHKAaMH, Y JESIKHX CEKTOpax piBEHb
MOBEpHEHb ToBapiB jocsrae 20% 1 OLIbIe, IO CTBOPIOE 3HAYHE HABAaHTA)KCHHS Ha
TPAHCHOPTHI CUCTEMH Ta JIOTICTUYHY 1HPPACTPYKTYpYy. Y TaKMX yMOBaxX TpPaJulliiiHi
MAXO/IM 10 OOPOOKHM TTOBEPHEHD BUSBISIIOTHCS HEC(PEKTUBHUMY - BOHU MPU3BOISITH 10
30UTBIIICHHST BHUTpAT, BTPATH BapTOCTI MPOAYKII Ta 3pPOCTaHHS EKOJOTTYHOTO
HaBaHTakeHHs. CaMe TOMy CyYacHi JIOTICTHYHI CUCTEMH TEPEXOIATh 0 MPUHIUIIOBO
HOBOi MOJIEl - IHTErPOBaHOI PEBEPCUBHOI JIOTICTUKH, SKa TMepeadadae He IMPOCTO
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MOBEPHEHHSI TOBAPY, & MPUUHATTS ONTUMAIILHOTO PIILIEHHS! MO0 HOTo MOJANIBIIOL AOMI:
MOBTOPHUIA TPOJIAXK, PEMOHT, BIIHOBIEHHA abo mepepoOka. BaximBy ponb y 1mbomy
BIAIrpatoTh MU(POBI TEXHOJIOTIi. 30KpeMa, BUKOPUCTAHHS IUTYYHOTO 1HTENIEKTY
JI03BOJIAE BXKE HA TEPIIOMY eTarli 0OpoOKH BU3HAUMTH HAWOLIBIN TOIUIBHUN CIieHapii
MOBO/KEHHS 3 TOBAPOM, 1110 3HAUHO CKOPOUYE Yac 1 BUTPATH.

[le omHUM BaXJIMBUM HAaMpSIMOM pO3BUTKY € aBTOMAaTHU3AIlisl MPOIECIB
copTyBaHHsS Ta mepepoOku. CydacHi CHCTEMH 3 BHKOPHCTAHHSIM pPOOOTH30BaHUX
KOMIUJICKCIB 1 KOMIT FOTEPHOTO 30pYy JIO3BOJISIIOTH IIJBUIIUTH PIBEHb BIJIHOBJICHHS
marepiaiiB Ha 40-50% Ta CyTTEBO 3HU3UTH BUTPATH Ha 00pOOKy moBepHEHb. OKpeMy
yBary CIii OPUIUTUTA PO3BUTKY MEPEPOOKU SK CKIIAJ0BOI PEBEPCHBHOI JIOT1CTHKH.
CydacHl TeHJEHIT MOKa3yloTh, 110 KpaiHM Ta KOMIIaHIi AaKTHBHO 1HBECTYIOTHb Y
CTBOpPEHHS 1H(PPACTPYKTypH HJIs MEPEpOOKH BITXOIB 1 MOBTOPHOIO BHKOPHUCTAHHS
MmatepianiB. Y Oepesni 2026 poky simoHcbka ToproBa kommanig Itochu Corporation
OroJIOCHJIa TPO CTBOPEHHS CHUIBHOTO MIJIPUEMCTBA 3 aAMEPUKAHCHKOIO (IPMOIO
Electronic Recyclers International (ERI) mst Hepepo61<1/1 €JIEKTPOHHUX BIJIXO/IB y SMOHIi.
Takwii miaxig JEMOHCTPYE, IO PEBEPCHBHA JIOTICTUKA BUXOIHTH 32 MEXI OKPEMHX
KOMIIaHi# 1 CTa€ YaCTUHOIO HAIlIOHAILHUX CTPATETiN pecypco30epekKeHHsl.

Po3BUTOK 3aKOHOAABCTBA 3HAUHO TPUCKOPIOE BIIPOBAKEHHS PEBEPCUBHUX
joricthyHux cucteMm. KoHueniis posmupeHoi BianoBigaibHOCTI BUpoOHUKa (EPR)
306013’513ye KOMIIaHii BIJMOBIJATH 32 BECh >KUTTEBHM LMK NPOAYKLIi, BKIIOYAIOUH il
yTUI3ALIi0 Ta TIEpepooKy. Y KpaiHax €BpONEcHKOro C0103y AKTHBHO BIPOBAKYIOThCS
IUQPOBI NACIOPTU MPOAYKLII, 1110 33663H€‘IYIOTI> IPO30pPICTh MaTepialliB 1 CIPOIIYIOTh
nporiecu 300py Ta mepepoOKu. 3 EKOHOMIYHOT TOUKH 30py PEBEPCHUBHA JIOTICTUKA TaKOX
nepecrae OyTH BUKIIOUHO BUTpaTHOWO (yHKIi€0. HaBmaku, BoHa cTae mKepenoM
JIOJTAHOI BapTOCTI 32 PaXyHOK PO3BUTKY BTOPMHHHUX PHHKIB, TOBTOPHOTO MPOJAXKY Ta
BIJTHOBJICHHS TTPOTYKITIi.
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CyyacHi TpaHCTIOPTHO-JIOTICTUYHI CUCTEMHU B YMOBAX BOEHHOI'O Yacy 3a3HaIOTh

CYTTE€BHUX 3MiH, MOB'SI3aHUX 3 MIABUIICHUM PIBHEM HEBU3HAYEHOCTI, pyHHYBaHHSIM
1H(}pacTpyKTypH Ta HEOOX1AHICTIO ONIEPATUBHOI'O pearyBaHHs Ha 30BHIIIHI 3arpo3u. B
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VYkpaiHi, B yMOBax BiiiHM, 110 TpUBA€, 3a0€3MEUCHHs O€3MEKHU JIOPOKHBOTO PYXy Ta
CTIHKOCTI JIOTICTUYHUX TPOIIeCiB Ha0yBae KPUTIYHOTO 3HadeHHSA. OCOOIUBY pOJIb Y
IbOMY BIJIrpae OOJIK JIOTICTUYHUX (DaKTOPIB Ta aHaJI3 PU3UKIB, IO BILUTUBAIOTH Ha
OpraHizailito aBTOMOOUIbHUX TEPEBE3CHb.

BiiicbkoBi aii 3HauHO BIUIMBAIOTh Ha (YHKI[IOHYBaHHS TPaHCIOPTHOI
1HGPACTPYKTYpH, BKIIOYAIOYH TOMIKO/KEHHS aBTOMOOLIBHUX JOpPIT, MOCTIB,
TPAHCIIOPTHUX BY3JIB Ta JIOTICTHYHUX IMEHTPiB. lle mpu3BoauTh M0 HEOOXiAHOCTI
neperisiy TpajuIiiHUX MapHIpyTiB TEpPeBE3eHb Ta IOIIYKY ajJbTEPHATHUBHUX
JOTICTUYHUX pilleHb. Y TaKUX YMOBax MiJABUIIYEThCS 3HAYEHHS THYYKOCTI
TPaHCIOPTHO-JIOTICTUYHUX CUCTEM, 3JaTHUX aJIalITyBAaTUCS JI0 YMOB, 1110 3MIHIOIOThCH,
1 3a0e3neuyBaTu Oe3MEpepBHICTh mepeBe3eHb. OIHUM 13 KIIOUYOBUX ACIEKTIB
3a0e3IeueHHs] Oe3MeKU PyXy € ONTHMI3allis MaplIpyTiB 3 ypaxyBaHHSIM MOTOYHOT
cutyaitii. JlorictuyHi ciry:k0u 3MyIieH1 BpaXOBYBaTH HE JIUIIE TOPOKHIO 0OCTAaHOBKY,
a 1 pakTopu BilICHKOBOT 3arp03H, BKJIIFOYAI0UX 30HU IT1IBUIIICHOTO PU3UKY, OOMEKEHHS
pyXy Ta HasBHICTh OJIOKNOCTIB. 3aCTOCYBaHHS CyYaCHHUX LHU(PPOBUX TEXHOJOTIA Ta
CUCTEM MOHITOPHHIY JO03BOJISIE ONEPATUBHO OTPUMYBATH 1H(POpPMALIO MPO CTaH
TPaHCIOPTHOT MEPEKI Ta MPUIMATH OOIPYHTOBaHI PIIIEHHS 1100 BUOOpPY Oe3MeyHux
MapuipyTiB. /[0 OCHOBHMX BUIB PU3MKIB HajeXaTh (PI3UUHI PU3UKHU (YILIKOJKEHHS
TPaHCIOPTHHUX 3acO0IB Ta BAaHTAXK1B), OpraHizaiiiigi (3001 y KoOpAHHAIlll IepEeBE3EHb ),
€KOHOMIYHI (3pOCTaHHsl BUTpaT) Ta iH(popMmarliiiHl (HecTaya JOCTOBIPHUX JAHUX).
Jlo1aTKOBO BHHHMKAIOTH cHelU(iyHl BIMCHKOBI PU3UKH, TaKl K 3arpo3a OOCTpLIIB,
MiHHa HeOe3IeKka Ta OOMEXEHHS JOCTYIy O OKPEMHUX TEPUTOPIN. IcTOTHE 3HAUEeHHS
Ma€ MIJBUUICHHS PIBHA MIATOTOBKM NEPCOHANY, 3aliIHOIO Y TPaHCHOPTHO-
JIOTICTUYHUX Tporiecax. Bosii Ta JoricTH MOBUHHI MaTH HaBUYKU POOOTH B yMOBax
MiJBUINICHOT HEOE3MeKH, BMITH IIBUAKO pearyBaTd Ha 3MIHM CHTyarii Ta
JTOTpUMyBatuca BUMOT Oe3neku. OpraHizaiisi IHCTPYKTaxiB, po3poOKa CTaHIapTIB
MOBENIHKM Ta BUKOPUCTAHHS CHUCTEM OIOBIIICHHS € BAXKJIMBUMHU €JIEMEHTAMHU
3a0e3nedeHHs O€3MEKH.

HeBig'eMHOIO YacTUHOK JIOTICTUYHOTO 3a0e3MEYeHHs € TEeXHIYHUN CTaH
TPAHCIOPTHUX 3ac00iB. B yMOBax MmiIBUIIIEHUX HABAaHTAXEHb Ta CKIATHUX JOPOKHIX
YMOB 3pOCTa€ WMOBIPHICTh TEXHIYHUX HECIPABHOCTEH, IO MOXE MPU3BECTH [0
aBapiiHuxX cuTyaliil. PeryngpHe TexHiyHe OOCIyroByBaHHS Ta J1arHOCTHKA
TPaHCHOPTY AO3BOJISIFOTH 3HU3UTH JIaH1 PU3MKH Ta M1IBUILIUTH HAIIMHICTh IEPEBE3EHb.
TakoX, BaXJIMBUM HAMPSIMKOM € KOOpPJIWHAIIS i MK PI3HUMH yYaCHUKaAMU
TPAHCTIOPTHOTO TPOIECY, BKIIOYAIOYH JEP’KaBHI OpPTraHM, JIOTICTUYHI KOMIaHIl Ta
BIMCHKOBI CTPYKTypu. EdekTrBHA B3aeMOis T03BOJSE CBOEYACHO OOMIHIOBATHCS
1H(opMaIriero, KOOPIMHYBATH MAPIIPYTH Ta 3a0e3reuyBaTH O€3MeKy epPeBE3CHb.

B ymoBax BiifHM 0COOJMBOrO 3HAUEHHS HaOyBa€ BUKOPHUCTAHHS MPUHIUIIB
CTaJIOi Ta aJanTUBHOI JoTicTUKU. [{e mependavae po3poOKy pe3epBHUX MapIIPYTIB,
nuBepcu(IKaIiio TPAHCIIOPTHUX MOTOKIB Ta BOPOBAKEHHSI THYUYKUX CXEM JIOCTaBKH.
Taki miaxoau A03BOJSIOTH MIHIMI3YBAaTH BIUIMB PU3UKIB Ta 3a0€3MEUNTH CTA0ITbHICTh
JIOTICTUYHUX MIPOLIECIB HABITh 32 YMOB BUCOKO1 HeBU3HAaUeHOCTi. KomruiekcHui aHani3
PHU3HKIB, 3aCTOCYBaHHS Cy4aCHUX TEXHOJIOTIN Ta PO3BUTOK aallTUBHUX JIOTICTUYHUX
CHUCTEM JO3BOJISIIOTh IMIJABUIIUTH PIBEHb OE3MEKH MEepeBe3eHh Ta 3a0e3MeUuTH
edekTrBHE QYHKIIOHYBAHHS TPAHCIIOPTHOI CUCTEMH YKpaiHU Y CKIIATHUX YMOBAX.
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TexHonoriynuil nporpec y cdepl ITOpPOXKHBOTO TPAHCIOPTY Ta JOPOKHBOL
1H(PACTPYKTYpPH CTBOPIOE MOTY>KHUN MOTEHIIAN ISl 3HUKEHHSI PU3HKY JOPOKHBO-
TPAaHCHOPTHUX MPUTOJ Ta, 3PEHITOI0, MOPATYHKY >KUTTIB. ChOroAHI TpPaHCIOPTHA
rajxy3b pO3BUBAETHCA HEHWMOBIPHO MIBHAKO. Mu Oaummo, Ak 1udpoBizailis,
aBTOMATHU3allisl Ta HOBl TEXHIYHI PIIIEHHs 3MIHIOIOTh 3BUYHI CXeMH NepeBe3eHb. [Ipu
1boMy O€3IeKa MepeBe3eHb 3AIUIIAETHCS OJTHUM 13 HAMBaXKITUBIIIMX MUTaHb: B HEl
3aJICKUTh HE TUIbKU 30€pEKEHHS BAaHTAXy, a W KUTTS JIIOJIEH, sIKI OepyTh y4yacTb y
TpaHCHOPTHOMY mpolieci. I came TyT cydyacHI TpaHCHOPTHI TEXHOJOTIi BIAIrparoTh
BUPIIIATBHY POJIb.

[HTEeNneKTYyanbHI TPAHCTIOPTHI CUCTEMHU BXKE HE MPOCTO HOBHMHKA - 1€ pOOOUUit
IHCTPYMEHT, SIKMI JIoroMarae BOAIsIM Ta JIOTiCTaM MPUHMAaTH NPaBUIbHI pillleHHS. 3
iXHBOIO JIOTIOMOTOI0 MOJKHA BIJICTEKYBaTH CTaH JOpIT, KOHTPOJOBaTH Tpadik,
MIPOTHO3YBATH MOTEHI1MHI 3aTOpU Ta BUOMpPATH ONTUMalbHI MapuipyTu. Hanpuknazn,
SKIIO Ha MapuIpyTi crajacs MpoOKa YW aBapis, CUCTEMA MUTTEBO 3aIPOIIOHYE
aIbTEPHATUBY, 10 3HW)KYE PU3MK 3aTPUMOK Ta aBapiiHux curyauiid. IIpocti GPS-
MPUCTPOI BXKE JABHO MEPEPOCIN Yy CKIAIHI IIIATGOPMH, SIKI CTEKATh HE JIMIIE 32
MICIIEM pO3TalllyBaHHS, a ¥ 32 CTAHOM aBTOMOOLJIS, IIBUJKICTIO PYXY, 4aCOM poOOTH
BOJIS 1 HaBITh HaBaHTa)XCHHSIM Ha Kkoiseca. Ille oguH MOMEHT - aBTOMAaTH3aIlis Ta
uudposizaiis. Baxxko nepeoriHuTi, HACKUIBKKA KOPUCHO MaTH MPOTrpaMu, sIKI MOXKYThb
poO3paxyBaTd ONTHUMAJbHUN MaplIpyT 3 ypaxyBaHHSM MOTOJHUX YMOB, IIUIBHOCTI
Tpadiky Ta 0OMEXEHb MO0 BAaHTAXKOMIAHOMHOCTI. lle 3HIKye HaBaHTa)XEHHS Ha
BOJISl Ta 3MEHIIYE WMOBIPHICTh MOMHJIOK. A KOJHU JOMAIOTHCS CUCTEMH aKTUBHOI
Oe3neKu Ha TPAHCHOPTHHUX 3aco0ax - aBTOMATHYHE raJbMyBaHHS, KOHTPOJb CMYTHU
pyXy, 3amoOiraHHsi 31TKHEHHSM - HMOBIPHICTh aBapiii 3HMKYETHCS 1€ CHJIBHILIE.
OpnHak BaXKJIMBO PO3YMITH, 110 TEXHOJIOTII - 1€ JINIE YacTHHA pimieHHs. JIFoachkuit
(dakTop BAIUIIAETHCS KPUTUYHO BaxMBUM. CydyacHI CHUCTEMH J1alOTh BOISIM
MO>KJIMBICTh MPUUMATH IPABUIIBHI PILLIEHHS MIBUALIE, ajie JUCIUIUIIHA, [IITOTOBKA Ta
YBaXXHICTh 3QJIMIIAIOTHCS BUPiIIaTbHUMHU. JloricTy Ta BOAll, sSIKi BMIIOTh MPALIOBATH 3
HOBHUMHU TE€XHOJIOT1SIMHU, PO3YMIIOTh, 1110 KOXKHA JIP1OHUIIS BIUIMBAE HA OE3MEKY: BYACHO
nepeBipeHuii aBTOMOO1JIb, ONTUMAJIBHUN MapuUIpyT, CBOEYACHI JaHI MPO JOPOKHIO
CUTYAIlIIO - 1I€ CKJIQIA€ThCS B 3arajibHUM piBeHb Oe3neku nepeBe3eHb. [ludponizaiis
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BIJIKpMBA€ HOB1 MOKJIMBOCTI JIJIsl aHAJII3y PU3UKIB. 3a JOMOMOTOI0 TaHUX PO MUHYJII
IHITUJCHTH, TPOOKU, TOTOJHI YMOBH MOXHaA OyayBaTH TPOTHO3W Ta 3a3Jasieriab
3HIDKYBAaTH WMOBIPHICTH TTpo0JeM. AJie pa3oM 3 UM 3'SIBIISIOTHCS 1 HOB1 BUKIIUKH -
kiOep3arposu, 300i B mporpaMHOMY 3a0e3MeueHH1, MOMUIKH pu 00poOIIi nanux. Bee
[I€ BHMAara€ yBaXHOTO MIAXOMy Ta KOMIUIEKCHOTO KepyBaHHS TPaHCIOPTHOIO
CHCTEMOIO.
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CyyacHl TeHJEHIli PO3BUTKY TPAHCIOPTHUX CHUCTEM B CBITI CBiIYaTh MPO
3pOCTaHHS POJIi €KOJIOTTYHO CTIMKUX, EHEProe(HEKTUBHUX Ta €KOJIOT1UHO YUCTUX BUIIB
TPaHCIIOPTY, OCOOJIMBO B MMPUMICHKUX paiioHax BeMUKUX MICT [1]. YMoBu Ykpainu, 1o
XapaKTepU3yIOThCS IHTEHCUBHOIO MITpalli€l0 HACeJICHHS, 3aTopaMd Ha J0porax,
HECTauel0 MapKyBaJbHUX MICIh Ta 3pOCTAIOUMM HABAHTAKEHHSIM Ha HaBKOJUIITHE
CEepeNOBUIIE, AKTyali3ylOTh MOIIYK HOBHX MOJEJIEH opraHizaiii MacaKupChKUX
nepeBe3eHb. OOHUM 13 NEPCHEKTUBHHUX HAMNPSMKIB € I1HTErpauis BeJIOCHIEIHOIO
TPAaHCHOPTY B CHCTEMY MPUMICHKOTO T'POMAJCHKOIO TPAHCIOPTY, IO BIAMNOBIAAE
MPUHIIMIIAM CTAJIOr0 PO3BUTKY Ta IHTEPMOJIAIBHOCTI [2].

Hocsig €sponericbkoro Corw3y 1€EMOHCTPYE BUCOKY €(PEKTUBHICTh MOEAHAHHS
BEJIOCUMNENIHOIO Ta IHIIMX BHJIB TPAHCHOPTY Y HPHUMICBKHX 1 perioHaJIbHHUX
cnonyueHHsx [3]. 30kpeMa, HocimKeHHs] €BpoNerchKoi (eaepailii BEIOCUTIETUCTIB
MiITBEPKYIOTh, 110 PO3BUTOK BEJIOCHMENHOI 1HGPACTPYKTYPH TPHU 3aTI3HUIHUX
CTaHIIISX Ta MOXKJIUBICTh MEPEBE3EHHS BEJIOCHUIICIIB Y MOi3aX ICTOTHO MiBUIIYIOTh
JOCTYIHICTh TPOMAJICBKOTO TPAHCIOPTY Ta 3MEHINYIOTh BHUKOPHUCTAHHS MPUBATHUX
aBTOMOOWTIB [4]. AHANOT1YHI BUCHOBKH OTPUMaHI B HAYKOBHX POOOTaX, MPUCBIYCHUX
MOJICJIFOBAHHIO THTETpallii BeJoCUIieia Ta 3a1i3HUYHOTO TpaHcnopTy B Higepnangax,
e 3a(iKCOBAHO 3pOCTaHHS MACAKUPONOTOKY Ta IMIJBMILEHHS TPaHCIOPTHOI
JIOCTYITHOCT1 TepUTOPIit [5].

B Vkpaini nepenymMoBH i pO3BUTKY KOMOIHOBAaHUX IE€PEBE3€Hb 13
BUKOPHCTAHHSAM BEJIOCHIIE[]a BXKE 3aKjaJeHI y CTpaTeriyHuX JOKYMEHTax Ta
MYHIIWIMATbHUX  mporpamax. Tak, KoHmemiiss  po3BUTKY  BEJIOCHTIEIHOI
iHppacTpykTypu Micta KuiB nependadae ctBopenHs nmonaa 1000 kM BenocuneaHux
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MapuIpyTiB, y TOMY YHCJl MPUMICHKHUX, Ta I1HTETpallll0 BEJOCUIIETHOIO PyXy 3
METPOTIOTITEHOM 1 3ATI3HUYHUM TPAHCTIOPTOM [6].

XapkiBcbka 00JacTh Ma€ 3HAYHUNA TMOTEHIIaN A PO3BUTKY BEJIOCHUIIETHOI
1HGPACTPYKTYPH, IO 3yMOBJIEHO BUCOKOIO HIUTBHICTIO MICHKOTO HAaCEJIEHHS, 3HAUHOIO
MITPAIlI€I0 MACAKUPIB Ta CHPUSTIMBAM peabedoM I BEIIOCUTICTHOTO PYXY.
KnouoBuM [OKyMEHTOM, IO BH3HAYa€ TMEPCHEKTUBU pPO3BUTKY, € KoHmemniis
PO3BUTKY BEJIOCUIIETHOTO PyXy Ta OOJAIITyBaHHs BEIIOCHUIIEIHOI 1HPPACTPYKTypH B
MicTi XapkoBi, sika Oyna npeactaBieHa B 2025 poui. Bona nependavae cTBopeHHS
O0ym3bko 757 KIUTOMETPIB BEJIOCUIICIHUX MAapIIPYTiB, 1HTEIPOBAHUX Yy 3arajibHy
TPaHCIIOPTHY CHUCTEMY MICTa, 3 YpaxyBaHHSIM OCHOBHUX 30H IMaCaKUPOIOTOKY,
YKUTJIOBHUX PailoHIB, MPOMUCIOBHUX 30H Ta TPAHCIIOPTHUX BY3JIB [7].

['poMaachkuii TpaHCTIOPT Ta BEJIOCUIIEU € IBOMA BaKJIMBUMU KOMIIOHEHTAMHU
CTaJIOi MICHKOT Ta MPUMICHKOT TPAHCTIOPTHUX CUCTEM, a iX IHTerpalis 301IbIIy€ iXHIN
MOTEHIIAJI JIJIi 3MEHILICHHS BHUKOPUCTaHHA aBTOMOOUTIB. OJHaK iX CIJIbHE
BUKOPUCTAaHHSA Ma€ OJHMH CYTTEBHM HEIOJIK, a caMme Mepexii MK JBOMa BHUIAMH
TpaHcnopTty. L{el 1oaaTkoBUil KPOK CTBOPIOE BIAYYTTS HE3PYUHOCTI JUIsl MOTEHIIHHUX
MaHJPiBHUKIB [8].

Po3yMinHs ~ QakTopiB, [0  CHOPUYUHSAIOTH  HE3PYYHOCTI,  JIO3BOJISIE
BIIPOBA)KYBATH MOJIITUKY Ta 3aXO0JIH, 1110 3a0€3NeUyI0Th €(DEKTUBHY IHTETPAIIIIO Ta, SIK
HACH1I0K, €PEeKTUBHMI Mepexij 10 OUIbII CTaINX BaplaHTIB TpaHCHopTy. B crarTi [§]
JOCTIKYEThCS BIUIUB CHPUMHATOT HE3PYUYHOCTI NEpecagku Ha BUOIp BUKOPUCTAHHSA
BeJIOCHUIIe A SIK 3ac00y 1OCTyIy ad0o BUXOJY 10 3yIUHKHU I'POMaJIChKOT0 TPAHCIOPTY.
BHKOPHCTOBYIOUM JaHi 3 OHJAHH-aHKETH ONMTYBaHHA B perioni Hop-Hepen y
Hopgerii, 6yno po3po0iieHO MOJenb CTPYKTYPHUX pIBHAHb. Pe3yibTaTu aHamizy
MOKa3aJIn, M0 COPUIHATTS HE3PYUHOCTI MEPECaJIKN BIAIrpae CyTTEBY pojb Y BUOOpI
NO€JHAHHS BEJOCUIEAIB Ta TPOMAJCHKOIO TPAHCIOPTY, OCKUIBKM BOHO MOXKE
nependoauntu 10 10 % aucnepcii y BUOOP1 BUKOPUCTAHHS BEJIOCUTICIIB.

B 1bOMy KOHTEKCTI BHUBYA€ThCA MpoOjemMa MoOyAOBH JOCTYIIHOI Ta CTajoi
MOOUIBHOCTI HACEJIEHHS MICT Ta MPUMICBKUX TpOMaj JUisl 3aJI0BOJICHHS PealbHUX
notpe6 B mepemimieHHi [9]. Kpim Toro, oaHe 3 HaWNEpCHEKTUBHIIIMX PIlIEHb,
OpIEHTOBaHUX Ha MOOUIBHICTh, CHOTOJHI OOEPTAETHCS HABKOJIO  KOHIIEMIIIT
MOOUIBHOCTI SIK MOCITYTH, SIKa MPOTrOJIOMIYETHCS «MAaHOYTHIM MICBKOTO Ta TPUMICHKOTO
TPAHCIIOPTY», 3JaTHUM 3MEHIIUTH KUIbKICTh aBTOMOOUIIB Ta iX BHUKOPUCTAHHS,
COPUSIIOYM OUIBII 1HTEPMOJNATBLHUM TOCHyraM. I[IpOomoHYIOThCS HOBI BapiaHTH
MOOLITBHOCTI, SIK1 3MIHIOIOTh ICHYIOUl YMOBHU AOCTYIHOCTI, iX CIIpaBEJIMBUNA PO3IOALI
y pi3HUX paiioHax Ta cepen HaceneHHs [9]. Lle TexHosoriuHe pIMICHHS IS
MOOLITBHOCTI, SIKE 3HAYHOIO MIPOIO 3aJICKHUTh BiJ MYJIbTUMOAAIBHOI TOCTYITHOCTI Ta
iHTerpaiii. Pesynpratu B [9] BKa3yrOTh Ha MiABUIICHHS TEPUTOPIAIBHOI JOCTYITHOCTI,
0co0MBO B epudepiifHuX paiioHax.

CyyacHl MeTOaM MOJETIOBaHHS e(QEeKTUBHOI OpraHizaiii MnacakKUpPChKUX
nepeBe3eHb MalOTh KOMITJIEKCHUHN XapakTep Ta 0a3yloThCs Ha MOETHAHHI KIACHYHUX
TPAHCHOPTHUX MOJIeNIEH, ONTUMI3alIMHUX METOMAIB Ta 1HTEJIEKTyalbHUX aJTOPUTMIB
[10]. Ha#iOiapl1 MEPCIEKTUBHUM € 1HTErPOBAaHUM  MIAXiA, IO TOEIHYE
MYJIBTUMO/JIAIbHE IJIaHYBaHHS, IOBEAIHKOBI MOJIE/1 Ta MallIMHHE HABYaHHS, 0COOJIMBO
B YMOBAaX PO3BHUTKY BEJIOCHUIIETHOI Ta TPUMICHKOi MOO1JTLHOCTI.
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Taxum ynuHOM, iHTETpallis TPOMaJCHKOTO TPAHCIIOPTY Ta BEJIOCUIIEIHOTO PyXYy
€ e(eKTUBHUM I1HCTPYMEHTOM (OpPMYBaHHS CTIHKOi MICBKOI Ta MPUMICHKOT
MoOiTbHOCTI. BogHOwac CHOpUHHATTS HE3PYYHOCTI TMEPECcaliok  3alIMIIA€ThCs
KITFOUOBUM OOMEXYBATBHUM (haKTOPOM, 110 iICTOTHO BIUTMBAE HA BHOIp MacaKupiB Ta
piBEHb TOMUTY Ha MYJIbTHUMOJANbHI TNepeBe3eHHsA. JlOCHiIKeHHS MiATBEPIKYIOTh
BKJIMBICTh KUTBKICHOI OIIHKH SKOCTI MOCTYT, ONTUMI3AIlil MPOIIECIB Mepecagok Ta
BUKOPDHUCTAHHSA IHTEIPOBAaHMX METOJIB MOJENIOBaHHA. ToMy MepCreKTUBHUM
HaIpsSMKOM HAIIOTO JOCII/DKEHHSI € po3poOka Mojenl eheKTUBHOI opraHizalii
MPUMICHKOTO TMACaXUPCHKOTO TIEPEBE3CHHS 3 BUKOPHCTAHHSAM BEJIOCHIICAHOTO
TPAHCIIOPTY, IO MiABUIINTH TPAHCIOPTHY JOCTYIHICTh Ta MNPUBAOJIMBICTH
IPOMAJICEKOTO TPAHCIIOPTY.
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B cywacHux yMoBax pO3BHUTKY TPAHCIOPTHOI Tally3i ocoOiuBa yBara
MPUALIAETHCS TUTAHHSAM €KOJIOT1YHOT CTIMKOCTI Ta 3HMKEHHSI HETaTUBHOIO BILJIUBY Ha
JTOBKULIS. 3pOoCTaHHA oOOCSATIB BAaHTAKOINEPEBE3€Hb, 3YMOBJIIEHE TJ100ai3alli€ero
€KOHOMIKM Ta 30UIBLIEHHSM CIIOXUBYOTO TIOMHUTY, NPU3BOJUTH 10 3HAYHOIO
30UTBIIICHHS! BUKHU/I1B 3a0pY/IHIOIOYNX PEUOBUH Ta MAPHUKOBUX ra3iB. Y 3B'SI3Ky 3 UM
KOHLIETILIS «3€JIEHOT JIOTICTUKWY Ha0yBa€e BCe OUTBIIOI AKTYaJIbHOCTI 1 CTa€ BayKJIMBUM
(dbakTopoM npu BUOOPI TPAHCIOPTHHUX 3aCO0IB Y JOTICTUYHUX CHCTEMAX.

3eneHa jorictuka (green logistics) - 1€ CUCTeMa 3aXOIB, CHOPSIMOBAHUX Ha
MIHIMI3aI[1}0 HETATUBHOI'O BIUIMBY HAa HABKOJUIIHE cepeaoBuile. BoHa oxoritoe Bci
eTany JIAaHLIO)KKAa TOCTAYaHHA: BlJ BUPOOHUIITBA TOBapiB 1 iX MaKyBaHHS 10
TPAHCIIOPTYBAHHS Ta yIpaBiiHHS Bigxogamu. OIHUM 13 KIIIOYOBUX €JIEMEHTIB JaHO1
KOHIIENI[li € BHOIp TPaHCHOPTHUX 3aco0iB, 110 HAJAIOTh MiHIMaJbHHUM BIUIUB Ha
HABKOJIMILIHE CEpeloBUIIE. Y paMKaxX 3€JeHOI JIOTICTUKM OCOOJMBOrO 3HAYEHHS
HaOyBae TMepexiJi Ha albTepHATHBHI BHUJM TajuBa Ta PO3BUTOK EJIIEKTPUUYHOIO
TpaHcnopTy. EnexTpomoOini Ta riOpuiHI TPaHCHOPTHI 3aCO0M XapaKTEepPU3YIOThCS
HUKYMM DPIBHEM BUKHJIB MIKIJJUBUX PEYOBHH Yy TOPIBHSHHI 3 TPaAUIiHHUMU
aBTOMOOLIISIMH, 1110 TTPAIIOI0TH Ha BUKOMTHOMY nayuBi. [{e pobuts ix kpammm BuOopoM
JUISL JIOTICTUYHUX KOMIIAHIM, fK1 MParHyTh CKOPOTUTH CBIM BYIJICIIEBUU CIiJ Ta
BI/IMOBIATH Cy4aCHUM €KOJIOTTYHUM CTaHJapTaM.

Kpim Toro, mpu BHOOpI TpaHCIOPTHUX 3acO0IB BPAaXOBYETHCS MOKA3HUK
eHeproe()eKTUBHOCTI, SKHM BIJIOOpa)ka€ CIIBBIJHOILIECHHS BUTpaT €HEprii Ta
BUKOHAHOI TPAHCTIOPTHOI poOOTH. BrKkoprcTaHHS O11bIII EKOHOMIYHUX TPAHCTIOPTHUX
3ac001B JJO3BOJISIE SIK 3HU3UTU €KCIUTyaTalliHl BUTPATH, & ¥ 3MEHIIUTH HETaTUBHUN
BIUITMB Ha JOBKUUIA. BaXJIMBUM acmekTOM € piBeHb 3aBaHTAKECHHSI TPAaHCIOPTHUX
3ac00iB, OCKUIbKM ONTHMi3allisi BUKOPUCTAHHS BAHTAXKOMIAAOMHOCTI CHpUSE
3HIDKCHHIO KIUIBKOCTI PEMCIB 1, BIAMOBIHO, 3MCHIICHHIO BHUKHIIB. TakoXX CHia
3a3HAUUTH 3HAYEHHS PO3BUTKY MYJIbTHMOJAQJIBHUX TEPEeBE3€Hb, 3a  SKHUX
BUKOPHUCTOBYIOTBCSL PI3HI BUAM TPAHCIOPTY 3 METOI0 JOCATHEHHS HaWKpaliux
EKOJIOTIYHMX Ta CEKOHOMIYHUX TIOKa3HUKIB. Y psial BHUMAAKIB KOMOIHYyBaHHS
aBTOMOOUIBHOTO TPAHCIIOPTY 13 3aII3HUYHUM 200 BOJHUM JI03BOJISI€ 3HAYHO 3HU3ZUTU
HABAHTA)KCHHA HA HABKOJIMIIHE CEPEOBUINEC Ta MIABUIIMTH €()EKTUBHICTD
JIOTICTUYHUX MPOIIECIB.

He3Baxaroun Ha OYeBMIHI IEpEBard 3€JIEHO1 JIOTICTUKH, 1 BIPOBAKEHHS
MOB'sI3aHe 3 IEBHUMHU TPYAHOIIAMH, BKIIOYAIOYH BUCOKY BapPTICTh €KOJOTIYHO YUCTHX
TPAaHCHOPTHUX 3aC001B, HEJOCTATHIM PO3BUTOK 1HMPACTPYKTYpHU Ta HEOOXIJIHICTbH
3MIHM ICHYIOUHX JIOTICTUYHUX cXeM. OJHAaK y JOBTOCTPOKOBIM MEpPCHEKTHBI JlaHi

100



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

1HBECTHULIII BHUIPABIOBYIOTHCS 3a PaXyHOK 3HUKEHHS EKCIUTyaTallliHUX BUTpaT Ta
BUIIEHHS €KOJOTIYHOT BiAMOBIAIBHOCTI Oi3HECY.
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CyuyacHi TpaHCTIOPTHI CHCTEMH - Il€ CKJIaJHi, 6araTopiBHEBI CTPYKTYpH. IXHs
po0oTa 3aIeKuTh BiJi OOPOOKH BETUKHX OOCSTIB JAaHUX Ta MPUUHATTA €(PEKTUBHUX
YIPaBIIHCHKUX PIIIEHB. Y I[bOMY KOHTEKCTI 3aCTOCYBAaHHS METO/IIB AOCIIXKEHHS JT1ii
JUTSL ONITUMI3alli TPAHCHOPTHUX MPOIECIB Ta BAOCKOHAJIEHHS JIOTICTUYHUX CUCTEM €
HaJ3BUYAlHO BaxJIMBUM. JIOCHIJDKEHHsS omepaiiid - 1€ HAayKOBUH HampsiM, IO
IPYHTYETbCSI HAa BHKOPHUCTAHHI MAaTEMaTUYHUX MOJENei, METOIB ONTHUMI3alli Ta
QITOPUTMIB MPUKUHATTA PIIICHb ISl BUPIIIEHHS CKIAAHUX OpraHi3aliiHO-TeXHIYHUX
3aBJaHb. Y TPAHCHOPTHIN cdepi i METOAM 3HAXOMAATh IIMPOKE 3aCTOCYBAaHHS MPU
TJIaHyBaHHI TTEPEBE3€Hb, YIPABIiHHI TPAHCIIOPTHUMH TTOTOKAMH, PO3IOII PECYPCiB
Ta PO3poOIli ehEeKTUBHUX MAPIIPYTIB PyXy.

OmHuM 13 KJTIOYOBUX 3aBAaHb JIOCHTIDKEHHS OTMepalii y TpaHCIOpPTI €
ONTHUMI3allisl MapuIpyTiB TpaHCHOPTHUX 3aco0iB. lle mependadae BU3HAUYEHHS
ONTUMAJIBHOIO MAapUIPYTy 3 ypaxyBaHHSIM PI3HUX OOMEXKEHb, TAKUX SIK MPOITyCKHA
3JIaTHICTbH IOPOTH, TEPMIHU JOCTABKH, BAHTAXKOMIHOMHICTh TPAHCIIOPTHUX 3aCO01B Ta
iHII gakropu. BupimeHHs 1€l npoOieMd MOKE€ 3HAYHO 3HU3BUTH TPAHCHOPTHI
BUTPATHU Ta TEPMIHU JOCTABKHU, & TAKOXK MOKPAILIUTH SIKICTh 00CITyTOBYBAaHHS KIIIEHTIB.

3HaUYHUN aKIEHT POOUTHCA HA METOJIaX TeOpil MacoOBOro 0OCIyrOBYBaHHS, SKi
BUKOPUCTOBYIOTHCS JJI aHali3y poOOTH TPAHCIOPTHUX BY3JIIB, TPAH3UTHUX CTaHIIINA
Ta ckaadiB. L{i MeTonu A03BOJISIOTH OLIIHIOBATH HABAHTAXKEHHSI CUCTEMHM, BU3HAYATH
ONTUMAaJIbHY KUIBKICTh CEPBICHUX MPUCTPOIB Ta MIHIMIZyBaTH 4ac OYIKyBaHHS - IO
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0CO0JIMBO BaXJIMBO JJISl BEIMKHUX TPAHCHOPTHO-JIOTICTUYHUX LIEHTPIB, 7€ 3aTPUMKHU
MOKYTh MPU3BECTU O 3HAYHUX €KOHOMIYHMX BTpaT. CydyacHi TpaHCIIOPTHI CHCTEMHU
TaKOXX MIMPOKO BUKOPHCTOBYIOThH IMITALlIiHI MOJENI, SIKI JTO3BOJISIIOTH MOJAETIOBATU
peasibHI TPOIECH Ta OLIHIOBAaTH HACTIAKH YIPABIIHCHKUX pillleHb 0€3 MOpYIICHHS
pobotu omnepaniifHoi cuctemu. Lli Mozeni 103BOJSAIOTh BPaXOBYBATH HEBU3HAUYEHICTD
Ta BUIMAJIKOBI (PAKTOPH, IO POOUTH iX MOTY>KHUMHU 1HCTPYMEHTAaMH ISl aHali3y Ta
riaHyBaHHs. J{OCTIKEeHHSI oTtepaliiii 3aMIIaeThCsl BUPITAIBHAM THCTPYMEHTOM JIIsI
ONTHMi3aIii TPAHCTIOPTHUX cucTeM. MOro 3acTOCYBaHHS J03BOJISE BIOCKOHATIOBATH
TPAHCHOPTHI TMPOIIECH, pPAaliOHAIFHO BUKOPUCTOBYBATH pECypCH Ta NpuUiMaTH
OOTpyHTOBaH1 YMPABIIHCHKI PIIIEHHs, IO OCOOJWBO BaXJIMBO B KOHTEKCTI
3pOCTAI0YOT0 MOMHUTY Ha BUCOKOSKICHI TPAHCTIOPTHI HOCTYTH.
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B ymoBax noBHOMacmTabHOI BITHU TPAaHCHOPTHO-JIOTICTUYHA cUcTEMa Y KpaiHu
nepedyBae y CTaHl MIiJBUILEHOI HECTaOUIbHOCTI, IO CYTTEBO BIUIMBA€E Ha
(GyHKL10HYBaHHS eKOHOMIKU. TpaHcnopTHa raimy3b popmye 61u3bko 4—6% BBII, Toni
K y KpaiHax €Bponu uel mokaszHuk carae 11%, mo migkpecitoe ii cTpaTeriuny
BAXKJIMBICTh. 3HAYHUX PYWHYBaHb 3a3Haja JOTriCTUYHA IHPpacTpykTypa: y 2022 poui
OyJ10 3HUIIEHO 01M3bKO0 40% 11011 PO3NOAIBUMX IIEHTPIB, 30KpeMa 00’ €KTH BETUKHUX
komnaHiii y XapkiBcbKil, MukonaiBcekii Ta KwuiBcekiit oOnactsx. HeratuBha
TUHAMIKa 30epiraeTbCs 1 Hamami, IO YCKIATHIOE 3a0e3MEeUeHHS CTa0lIbHUX
JOTICTHYHHUX mpo1ieciB [1].

Jlo BiitHM BaroMy poJjib y MEPEBE3CHHIX BIAIrpaBaaId MOPCHKHUI Ta 3aTI3HUYHUN
TPAHCIOPT, OJIHAK iX YAaCTKOBa OJIOKaJa CIPUYMHUIA PI3KEe 3POCTaHHS 3HAYEHHS
aBTOMOOUTFHUX TepeBe3eHb. YacTka aBTOMOOUIHHOTO TPAHCTIOPTY y MIXKHAPOIHIN
joricTuil 3pocia 3 48% 1o maitke 70%, 1110 TPU3BEINO /10 epEeBaHTAXKEHHS JOPOKHBOT
1H(PACTPYKTYpH, YTBOPEHHS YepT Ha KOPJIOHAX Ta 301IbIICHHS JIOTICTUYHUX BUTPAT.
ABTOMOOUIBHUI TPAHCIOPT CTaB KIIOYOBOKO JIAHKOKO 3a0€3MEYeHHsl arpapHux 1
IIPOMHUCIIOBUX MTOCTABOK, MPOTE HOTO €PEKTUBHICTH OOMEKY€EThCS HU3KOK CUCTEMHUX
npobsem [1], [2].

102



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

Cepenn OCHOBHUX BHUKJIHMKIB BapTO BUIIIUTH ASHIIUT CYYaCHHX JOTICTHYHHUX
MOTY)KHOCTEH (0COOTMBO «XOJIOJHUX» Ta aBTOMATH30BAHUX CKJIAIIB), 3aTPUMKHU
MUTHOTO O(OpMIIEHHS, MIABUIICHI PU3UKU OOCTPUTIB y MpU(PPOHTOBUX PETiOHAX, a
TaKOXX 3pOCTAaHHS BHUTpAT Ha MaauBO Ta oOciayroByBaHHs. J[0AaTKOBO, 3araibHHIA
piBeHb 3a0€3MEYCHOCTI CKJIAJICBKUMU TUIONAaMU B YKpaiHi 3aJIMIIAETHCS KPUTUIHO
HU3BKUM — Y JECSATKU pa3iB MEHIINM, HIXK y CyCiaHIX KpaiHax €C, 10 HeraTuBHO
BIJTUBAE HA CTIHKICTH JIOTICTHYHUX JIAHITIOTIB Ta BAHTAXX0O0OIT.

[Tonpu 3a3HayeHi TPYIHOII, Tally3b JAEMOHCTPYE BHCOKY aJalTUBHICTb.
YacTrHa MANPUEMCTB 3A1MCHUIIA PEJIOKAII0 MOTY)KHOCTEH y 3axiJiHI perioHu, a
ctaHoM Ha 2025 pik BigHOBIEHO 01u3bKO 30% JOrICTUYHUX TUIONI. BaxkauBy poib y
npoMy Bimirpanu jgotauii €C Ta 1HBECTHIi NpUBATHOTO cekTopy. IllapanensHo
B1I0YBAa€ThCSl aKTUBHE BIIPOBAKEHHS ITU(POBUX TEXHOJOTIM, 30KpeMa pIllIeHb Ha
OCHOBI IITYYHOT'O 1HTENEKTY, IO JO3BOJISIE ONTUMI3yBaTH MapIIPyTH, ITiIBUIILYBaTH
€(EeKTUBHICTh YNPABIIHHS [EPEBE3CHHSAMH Ta 3MEHIIYBAaTU PHU3UKU PO3PUBY
JOTiICTUYHUX JaHioriB [1], [3].

CyyacHuil eTan pPO3BUTKY TPaHCHOPTHO-JIOTICTUYHOI CHUCTEMH YKpaiHu
XapaKTepHU3yeThcsl (POpMYBaHHSM HOBUX HIAXOAIB 10 1i opraHizamii, 30Kpema
CTBOPCHHSIM 3aXHIIEHUX JIOTICTUYHUX IIEHTPIB 13 pe3epBHUMHU CHCTEMaMH, PO3BUTKOM
THYYKHX aBTOMOOUIBHMX MapLIpyTIB Ta HU(POBI3aLIEI0 JOKYMEHTO0O0Iry. Takum
YUHOM, YKpaiHa He julie 3a0e3neuye (yHKIIOHYBaHHS BJIACHOT EKOHOMIKH B YMOBaX
BilfHH, ane i (opmye YHIKaIbHUN MNPAKTUYHUN JIOCBIJ IiJBUIIEHHS CTIAKOCTI
JIOTICTUYHUX CUCTEM, III0 MA€ BAKIIMBE 3HAUCHHS HA MI>KHAPOJIHOMY PiBHI.
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KoHntpeiinepHi mnepeBe3eHHS B Cy4aCHOMY CBITI € JAyXe€ IMOMYyJISIPHUM Ta
HOLIMPEHUM CIOCOOOM JOCTAaBKM BaHTAXIB, KU J03BOJSE MOEIHATH IEpeBaru
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aBTOMOOUILHOTO Ta 3ali3HUYHOTO TpaHcnopTy. CyTh KOHTpEMJiepHUX IepeBe3eHb
HoJisira€ B TOMY, IO ABTOMOOUIbHMI TPAHCIOPTHUN 3aci0 3aBaHTaXY€ThCS B
CHeliaIbHUN 3aTi3HUYHUNA BaroH Ta B HBOMY IEPEBO3UTHCS Ha JOBOJI 3HAYHY
BiJICTaHb.

[Imrocu came KOHTpEWJIEpHUX TIEPEBE3CHb € JIOBOJI OUYEBHJIHUMH. TaK
nepeBe3eHHsT BaHTaX1BKOIO Ha MapuipyTi JltokcemOypr — Ilepninnbsan 3aiimae 17-22
TOJIMHU, B TOM CaMUH Yac SIK MePEeBE3CHHS B KOHTPEHIIEPHOMY CIIOJTyYEeHHI — OJIU3BHKO
14,5 ron [1].

ToOT0, KOHTpEUIEPHI MePEeBE3EHHS JO3BOISIIOTH:

1. B moBHOMYy o00cCs31 peanidyBaTH IepeBaru IepeBe3eHb 3allI3HUYHUM
TpaHCIIOPTOM, a caMe — 3a0e3Me4YuTH MIBUIKE, 3a0IaJJIMBE Ta EKOJOrIYHEe
MepeBE3CHHs BAaHTAXXIB Ha JAJICKI BIJCTaHI;

2. B TMOBHOMY O00Cs31 peayli3yBaTH IE€peBaru IepeBe3eHb aBTOMOOUILHUM
TPaHCIIOPTOM, a caMme — 3a0€3MEeUUTH JOCTABKY BaHTAXy «BIJl ABEPEMl 10 ABEPEID.

3 iHmoro OOKy, BUKOHAaHHS KOHTPEHJIEPHUX NEPEBE3€Hb BUMAra€ HasBHOCTI
BIJIOBITHOT  1HQPACTPYKTYpH, sKa JO3BOJIAE€ 3/1MCHIOBATH HABAHTAXKyBaJbHO-
pPO3BaHTaXyBaJbHI OIepallii 3 aBTOMOI31aMHu.

BapTo Bii3HaunTH, 1110 HAHO1IBIIT NOMIUPEHUMH KOHTPEIMIEPHI IEPEBE3CHHS € B
CIIA, Himeuuuni, @panmii Tta [IBemii [2]. B Ykpaini HalOUIbIIUM OnepaTopoM
KOHTpeiiepHux nepeBe3eHb € @Dimis «lleHTp TpaHcnmopTHOro cepsicy «JIicku»
AKITIOHEpHOTO ~ TOBapUCTBA  «YKP3aII3HUID», sSKa  BOJOAIE  HEOOXIJTHOIO
TPAHCIIOPTHOIO  1HQPACTPYKTypOI,  Cy4aCHUM  TEXHIYHMUM  OOJaJHaHHSM:
HABAHTAXKyBaJbHO-PO3BAHTAKYBAJILHUMU MEXaH13MaMH, KpaHAMH; TAPKOM PYXOMOTO
CKkiany: (pITUHrOBUMH Ta CIELiai30BaHUMHU TuIaTGopMaMu isi KOHTPEUJIEPHHUX
nepeBe3eHb, BArOHAMU-aBTOMOO1JIEBO3aMU JIJIs TIEPEBE3EHHS JIETKOBHX aBTOMOO1IIB,
TAra4aMu Ta BEJIMKOTOHHAKHUMH KOHTEHHEPAMHU.

[TinmpueMCTBO OpraHi3y€e KOHTPEUJIEPH] MEPEBE3EHHS K Y BHYTPIIIHHOMY TaK
1 Y MDKHapOJHOMY CHOJyY€HHI. Xoua 3[1MCHEHHS MIXHAPOJHUX KOHTPEHIEPHHUX
NEepPEeBE3CHb 3aBAXKA€ pI3HA IIMPHUHA KOJIIi, Y MOPIBHSAHHI 3 OUIBIIICTIO €BPONEHCHKUX
KpaiH [3].

Pazom 3 TuM, HayKoBlI JOCHIPKEHHS MIATBEPIKYIOTh MEPCHEKTUBHICTh
PO3BUTKY KOHTPEWJIEPHUX NEPEBE3CHb, @ TAKOXK CB1YATh MPO HAABHICThH MOTEHI1ATY
JUISL iX PO3BUTKY B YKpaiHi [4].

BaxxnuBicTh pO3BUTKY KOHTPEHIIEPHUX TIEPEBE3CHb B Y KPaiHi MiAKPECIIOEThCS
1 HarionanpHOIO TpaHCIIOPTHOO cTpaTeriero Ykpainu Ha nepion a0 2030 poky, ska
BITHOCUTHb CTHMYJIOBAaHHS PO3BUTKY KOHTPEHJIEPHHX TIEpPEBE3€Hb J0 OIHOTO 3
OCHOBHUX  3aBJaHb,  CIOpPSAMOBAaHMX  Ha  BIJHOBJIEGHHA Ta  PO3BUTOK
KOHKYPEHTOCTIPOMOKHOI Ta €(QEKTUBHOI TPAHCHOPTHOI CHCTEMH, IHTETPOBAHOI B
TpaHC’ €BPOMNENCHKY TPAHCTIOPTHY MEPEXY, BIAMOBIAHO JO TOJITUKH Ta CTaHIAPTIB
€C [5].

AKIIIOHEpHE TOBAapUCTBO «YKP3ali3HUII» HaMaraeTbCs BIPOBAPKyBaTH Ta
30UIbIIyBaTH  OOCST  KOHTpEIMJIEpHMX  MepeBe3eHb.  Tak,  YKp3ali3HULS
BUKOPHUCTOBYBaJia KOHTpeHaepHi noizau y 2023 poli 3 METOr 3a0e3nedyeHHsT Pyxy
BaHTaXHUX aBTOMOOUTIB uepe3 KopaoH 3 [losbiiero, koau BiH OyB 3a0JI0KOBaHMIA
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yepes nporectu [6]. Ha mouarky 2026 poxky Ykp3ani3HuUlld po3noyaja KOHTpEHIepHi
NepeBE3CHHs 3 YTOPIIUHOIO [7].

PazoMm 3 TuM BapTO pO3yMiITH, IO BUKOPUCTAHHS KOHTPEHIEPHUX MEPEBE3CHb
Mae OyTH TapHO OpranizoBaHo. Tak, y mociimkerHi [4] Oysi0 BCTAHOBJICHO HASIBHICTh
MEBHUX HETATUBHUX CTOPIH Y KOHTPEHICPHUX MEPEBE3CHHSIX, O SKUX BIITHOCUTHCS
JOBOJII cllabka 1HGPACTPyKTypa, BIACYTHICTH 3HAYHOTO OOCSTY CIICIialli30BaHOTO
PYXOMOTO CKJIaxy, cia0ka jaepkaBHa MIATPUMKA Ta CIaOKUil MapKeTHHT
KOHTPEHUJIEPHUX TIepeBe3eHb 3 O0KY YKp3alli3HUIIL.

ToOTO He NUBIAYMCH, HA CHPOOM HAJNATOJUTH KOHTPEWUJIEpPHI NEpEeBE3CHHS,
VYkpaina mae neBHI 00’ €KTUBHI MPOOJIEMH, K1 TTOB’A3aH1 3/IOUTBIIOTO 3 3aCTapiyIo0
3aJII3HUYHOI0  1HQPACTPYKTYpOrO, IO B CBOIO Yepry CHOBUIBHIOE PO3BUTOK
KOHTpEIIEpHUX MepeBE3EHb.

OTxe, KOHTpEWSIEpHI TEPEBE3CHHsI € JOBOJI TOMYyJISPHUMH B CBITI, a iX
PO3BUTOK B VYKpaiHi 3aKOHOJAaBUYO BHOPMOBaHUM, Ta BiAnoBigae HarioHanbHii
TpaHcnopTHIA cTpaterii Ykpainn. AT «YKp3ami3HULSD CUCTEMHO HaMaraerbes
30UTBIIUTH OOCST KOHTPEWJIEpHUX NE€PEBE3€Hb, Ta BIJAKPUBAE HOBI MaplIPyTH
KOHTPEIIEpHUX TIepeBe3eHb, THYYKO BPAaXOBYIOUH MPHU I[bOMY BUKIUKH CY4acCHOCTI.
Pazom 3 TuM, cydacHa 1H(pacTpykTypa 3adi3HMII, CHOpPSIMOBaHA Ha 3A1MCHEHHSA
KOHTpPEIJIEpHUX NIEPEBE3EHb BUMArae po3BUTKY Ta MOJEPHi3allii, IKa BKJIIOYa€ B ce0e
y TOMY YHCJII J€PKABHY MIATPUMKY.
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3pocTaHHsl 00CSTIB MIKHAPOJHOI TOPTiBIi, MOCUJICHHS O€3MEKOBUX BHUKJIUKIB
BOEHHOI'O, KJIIMaTUYHOTO Ta TEXHOJOTIYHOIO XapakTepy, IHTerpauis YKpaiHu A0
pErioHaNbHUX Ta TJ100aIbHUX JIAHLIIOTIB IOCTA4YaHHs, 8 TAKOXK 3pOCTAIOUUI MTOIUT Ha
JIOTICTUYHI TOCIAYTH Yy BHYTPIIIHIX pErioHax Ha T OOMEXEHOI MPOMyCKHOI
CIPOMOXKHOCTI TPaJUILINHOI MOPTOBOI 1HQPACTPYKTYPH 3yMOBIIIOIOTH HEOOX1JHICTh
PO3BUTKY HOBUX 1H(PACTPYKTYPHUX PILIEHb.

KoMmoHeHTaMu 111€i CMCTEMU BHUCTYINAIOTh BHYTPILIHI JIOTICTHYHI BY3JIM TaK
3BaH1 «cyxi mopTu» [1]. PO3BUTOK «CyXuX MOPTIBY» B YKpaiHi € BAXKJIMBUM €JIEMEHTOM
CTpaTerii yJIOCKOHAJIEHHsS HAllIOHAJbHOI TPAHCHOPTHOI Ta MUTHOI 1IHPPACTPYKTYpH,
110 JI03BOJISIE€ 3SMEHIIUTH HABAaHTAXEHHS Ha TPAAULIHI MOPCHKI IOPTH Ta 3a0€31E€YUTH
OUIBII palliOHAJIbHE YIPABIIHHS JIOTICTUYHUMH ITOTOKAMHU.

Taki 00’€KTH CHPUSAIOTH HANArOKEHHIO B3a€MO3B’A3KYy MIXK BOJAHMMH Ta
CYXOIyTHUMHM MapHIpyTaMH, 0, Y CBOIO Yepry, JAO3BOJISIE Kpallle OpPraHi30BYBaTH
BaHTa)XOIIEPEBE3EHHS 1 3MEHIIYBAaTW BUTPATH Ha JIOTICTUKY. Taka aomomikHa
1HppacTpykTypa 3a0e3rnedye mnepeBaHTAKCHHS, 30epiraHHsl Ta MUTHE O(QOPMIICHHS
TOBapiB Ha BIJJAJICHHI BiJ MYHKTIB MPOIYCKY 4Y€pe3 MHUTHHUN KOPAOH, ONTHUMI3Y€E
TOBapHi (BaHTaXH1) MOTOKHU Ta 3MEHIIY€ HABAHTAKEHHS HA TPAIUIIAHI MPUKOPOHHI
CEpPBICH 3a MICLIEM iX OCHOBHOT'O pPO3TallyBaHHSI.

3 orJIsy Ha TPAaH3UTHUM MOTEHLIAN Y KpaiHU, «CyX1 MOPTH» 3[1aTHI BIITPaBaTH
BYXJIUBY POJIb Y PO3MIMPEHHI HOMEHKJIATYPH MOCTYT Ta IPUIIBUAIICHH] JIOT1CTUYHIX
POLEAYP, OB’ I3aHUX 13 MYJIbTUMOJATBHUMU TIEPEBE3CHHIMMU.

VY kepiBaunTBl UNCTAD 3 ynpaBiiHHs Ta eKcITyartaiii cyxux noptis 1991 p.
[2] BiA3HAYAETHCS, 10 KOHIIEMIIS «CYXUX MOPTIB» Halylia NIMPOKOro MOMIMPEHHS Y
3B’S13Ky 3 KOHTehHepu3auiero. «Cyxi TOpTH» MOXYTh OyTH BHYTPIIIHIMU
TEepMiHAJIaMU y KpaiHi, sika Ma€ MOPT-1LII03, 800 BOHU MOXYTh OyTH pPO3TallOBaHl y
CYCIIHIX KpaiHax, 10 He MalOTh BUXOAY JI0 MOPS, Ha TEPUTOPIi OJHOTO 200 KIJIBKOX
MOpPChKUX TOPTIB. «Cyxuit mopt» (a00 «BHYTPINTHE MHUTHE JEIMO0») BU3HAYAETHCSA
TAKOX SIK «O0’€KT CIUJIIBHOTO KOPUCTYBaHHS 31 CTAaTycOM JEpKaBHOTO OpraHy,
OCHAUICHUM CTaI[lOHApHUMH YCTAaHOBKAMHM, IO MPOIMOHY€E MOCIYrH 3 OOpOOKH 1
TUMYACOBOTO 30epiraHHs OyJIbSIKUX BUIIB TOBapiB (BKJIIOYAIOYM KOHTEWHEPH), SKi
NEPEBO3ATHCS Y PEXKUMI TPAH3UTY OYylb-IKMM BIJNOBIIHUM BHUIOM TPaHCIOPTY,
nepeOyBarOTh MiJ] MUTHUM KOHTPOJIEM, B SIKMX PO3TAIIOBaHI MiAPO3IIIM MUTHUX Ta
IHIIMX OpraHiB, YIOBHOBAKEHUX Ha 3/1MCHEHHS MUTHOTO O(OpMIIEHHS TOBapiB JJIs
BHYTPIITHBOTO CIIOKMBAHHS, CKIIATyBaHHS, THUMYAacOBOTO BBE3CHHs, PEEKCIIOPTY,
TUMYaCOBOT0 30€piranHs sl OJAJIbIIOr0 TPAH3UTY Ta MPSIMOIrO €KCIOPTY.
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TakuM 4yuHOM, «CyXUW TOPT» SIBJISE COOOI0 MYJIBTUMOMAIBHUMN JOTICTHUYHUN
IIEHTP 13 PO3BUHEHOIO IHPPACTPYKTYPOIO, IO HATAE€ BAHTAKOBIACHUKAM MOKJIUBICTh
KOPHCTYBATHUCS MepeBaraMi MOPCHKOTO MOPTY, HE Mepe0yBaiodyn 0e3mocepeIH0 Ha
fioro teputopii. Takuii 1eHTp (YHKIIOHY€ SK IHTETPOBAHUM CKJIAJHUK JAHIIOTA
noctayaHHs, 3a0e3neuyyround oOpoOKy, 30epiranHs Ta OQGOpPMIICHHS BaHTaXIB
BIJITAJICHO BiJ MPUIIOPTOBHX 30H. OIHIEIO 3 KIIOYOBUX IMEPEBAr «CyXHX TOPTIB» €
3HIDKEHHS 3arajbHHUX JIOTICTUYHUX BUTPAT, 30KpeMa IpU MepeMillleHH] BaHTaXIB BiJl
MYHKTIB TIEPETUHY JEPKABHOTO KOPIOHY A0 KIHIIEBUX MiCIlb MIPU3HAYCHHS y MexkKax
KpaiHd. 3 11€l0 METOI0 «CyXi TOpTH» 3a3BHYail TMOEIHYIOTh MOKIJIMBOCTI
aBTOTPAHCTIIOPTY Ha KOPOTKUX a00 CEpPE/IHIX BIACTAHAX i3 3aJII3HUYHUM CIIOTyUEHHSIM
JIUIsl TIepeBE3eHb Ha JlalieKi BiJICTaH1, 30KpeMa J10 MOPChKHUX MOPTIB.

B ymoBax BOEHHOTO CTaHy Ta IIiJi Yac MOBOEHHOTO BiJHOBJICHHS YKpaiHU
PO3BUTOK «CyXHMX TIOPTIB» MOXYTh BIJIITPaTH BaXJIMBY pOJib Yy cTalLIi3amii
JIOTICTUYHUX MPOIIECIB 1 CIPHUATH TOCTYIIOBOMY iX TOBEPHEHHIO 10 3BUMHOTO PUTMY.

Jlireparypa

1. Kawan B.B. «Cyxi moptu» B VYKpaiHi: mnpaBoBuid 0a3uc Ta MHTHI
dbopmansHocTi. [IpaBo 1 cycniberBo. 2025. Ne 3. C. 180-184.

2. UNCTAD Handbook on the Management and Operation of Dry Ports, 1991.
URL: https://surl.li/srrmdo (nata 3Bepuennsi: 24.05.2025 p.).

YK 656.073.28:629.083(100)
OPTAHIBAIIA TPAHCITIOPTHOI'O 3ABE3IIEYEHHA
MIXKHAPOJHUX NEPEBE3EHDb HA ITPUKJIA I JIOTICTUYHOI
KOMIIAHII TOB «OYIIH BPLIXK»

Byraenko €sremniii QJiekcanIpoBuY, CTyIEHT'
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
zbugaenko736(@gmail.com

TpancnopTHe 3a0e3MeyeHHs] MIXKHApOIHUX NIEPEBE3EHb BIAIrpae BUBHAYAIBLHY
posib Y (YHKI[IOHYBaHHI CyYaCHHMX JIOTICTUYHUX CHUCTEM, OCKUIbKH Came BiJ Horo
oprasizaiii 3aJIeXXuTh €(QEKTUBHICTh MEPEMIIEHHs TOBAapiB MDK KpaiHamu. Y
MPaKTULl MDKHAPOJIHOI JIOTICTUKM TPAHCIOPT BHUCTYMA€ HE JIMILE TEXHIYHUM
€JIEMEHTOM IIPOLIECY JTIOCTABKH, a W BaXJMBUM (PAKTOPOM, II0 BIUIMBAE HA TEPMIHHU,
BUTPATH Ta HA/IIMHICTh BUKOHAHHS MIEPEBE3CHD .

Opranizaifis  TpaHCIIOPTHOTO  3a0e€3MEUeHHS  Mepefadadae  TPUAHATTS
KOMIUIEKCY pIllIeHb, $KI CTOCYIOTbCS BHOOpY BHUAY TpPAaHCIOPTY, BH3HAUYEHHS
MapHIpyTy Ta y3roJDKEHHS Jii yCiX YYaCHHUKIB MEepeBi3HOTO mpoiiecy. Ha mpakruiii 1
pIllICHHS HE € YHIBEPCAJTbHUMU 1 10pazy (GOPMYIOTHCS 3 YpaxXyBaHHSIM KOHKPETHUX
YMOB TMEpPEBE3CHHS. 30KpeMa, BPAaXOBYIOTHCS XapaKTEPUCTHUKUA BaHTaXy, 00CITH
MIOCTABOK, BiJICTaHh TPAHCTIOPTYBAHHS, BUMOTH JO CTPOKIB IOCTaBKH, a TAKOX CTaH
TPAHCIOPTHOT 1HPPACTPYKTYpPH Ta 0OCOOIUBOCTI MPOXOKEHHS KOPJIOHIB .

! HayxkoBwuii kepiBHuK — Onanko B.I'., K.T.H., TOIIEHT
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Came noeIHaHHS IUX YMHHUKIB BU3HAYAE AOUUIBHICTh BUKOPUCTAHHS TOTO YU
1HIIIOTO BUITY TPAHCTIOPTY. Hanpuknan, nis TIEPEBE3CHHS MACOBUX BaHTaXX1B HA 3HAYHI
BIJICTaHl YacTille 3aCTOCOBYIOTh MOPCHKHM a00 3aTi3HUYHUN TPaHCIOPT, TONI SIK
aBTOMOOUIbHI TEpPEBE3CHHS 3a0e3MeuyloTh OUIbIIYy THYYKICTh 1 JO3BOJISIOTH
OpraHi3yBaTu JOCTaBKy Oe3 IMepeBaHTaXeHb. ABIAalllfHUI TpPaHCHOPT, Xo4ya 1 €
HANJI0POKINUM, 3ATTUIIAETHCSA HE3aMIHHUM Y BUIIAKAX, KOJU BUPIIIATLHUM € (GaKkTop
qacy .

VY cydacHMX yMoOBax yce OUIbIIOr0 MOUIMPEHHS HaOyBa€ BUKOPUCTAHHS
MyJIbTUMOJANBHUX NEPEBE3eHb. IX CYTHICTH MOJATac y KOMOIHyBaHHI Pi3HMX BH/IiB
TPAHCIIOPTY B ME&XaX OJIHOTO JIOTICTUYHOTIO JIaHITfora. Takui MmiaxiJl 103BOJISIE O1IBII
THY4YKO OyJlyBaTW MapUIpyTH, 3MEHIIYBAaTH BUTPATH Ta MIJBUIYBATH €()EKTUBHICTDH
BUKOPUCTAHHSA  TpaHCHOPTHOI  iHpacTpykTypu. BoaHoyac MysiabTUMOAANbHI
NepeBE3CHHs MOTPEeOyIOTh OUIBIII BUCOKOTO PIBHS KOOpJWHAII Ta 1HPOPMAIIHHOTO
CYTIPOBOZY .

CyvacHHil CTaH TpAHCHOPTHOI CHUCTEMHM YKpaiHH XapaKTEPU3YEThCA
CYTTEBHMH 3MIHAMM, sIKI 0€3M0CEpEHBO BIUIMBAIOTh HA OpraHi3allil0 MI>KHAPOJIHHUX
nepeBe3eHb. CrocTepiraeTbecs aKTUBHE 3POCTAHHS PO KOHTCHMHEPHUX TEPEBE3CHb,
[0 TOCTYIOBO CTalOTh 0a30BUM €JIEMEHTOM JIOTICTUYHUX JaHLIOTIB. OJHOYacCHO
BIIOYBA€ETbCA NEPEOpIEHTALl TPAHCIOPTHUX IMOTOKIB y HaNpsMKY KpaiH
€poneiicbkoro Coro3y, po3BHBAIOTHCA CYXOIyTHI KOPUIOPU Ta BIPOBAKYIOTHCS
M(POBI PIICHHS JIJIs1 yIPABIIIHHS MIEPEBE3CHHSIMU .

Pa3oM 13 MO3WTHBHUMH 3MIHAMH 3aJHMIIAIOTHCS W MPOOJIEMHI MUTAHHS, IO
YCKJIaIHIOIOTh PO3BUTOK raiysi. Cepea HUX MOXKHA BIJJ3HAYUTH HEIOCTATHIN piBEHb
PO3BUTKY TPaHCIOPTHO-JIOTICTHYHOT 1HQPACTPYKTYpH, OOMEXEHY MPOMYCKHY
CIIPOMOXKHICTh MYHKTIB MPOITYCKY 4Yepe3 JepKaBHUU KOPJIOH, CKIATHICTh MHTHHX
OpoueaAyp Ta HEAOCTaTHIN oOcAr iHBecTULIN y TpaHcnopTHHM cexTop. Lli ¢akropu
BIUIMBAIOTh HA INBHJAKICTH 1 BapTICTh TIEpeBE3€Hb, a OTKE — Ha
KOHKYPEHTOCTIPOMOXHICTh YKPATHCHKUX JIOTICTUYHHUX TOCIYT .

[IpakTUyHUN 1HTEpEC CTAHOBUTH MISUIBHICTH JOTricTUYHOI KommnaHii TOB
«OVYIIIH BPIIX», sika 3aiiicHIOE OpraHi3allil0 MIXKHApOJHUX IMEPEBE3CHb 1 Haaae
KOMILJIEKCHI JIOTICTHYHI mochayru. [liinpueMCcTBO mpaloe 3a MPUHLKIIOM MOBHOTO
CYTIPOBOJy BaHTaXy, OXOIUTIOIOYH €Taly IJIaHyBaHHSA, TPAHCIOPTYBAHHS, MUTHOTO
opopMIICHHS Ta CKJIaAChKOI OOpOOKH. Y CBOiMl MISUIBHOCTI KOMIIAHISI aKTHUBHO
BUKOPHUCTOBYE MYJIbTUMOJIAIbHI CXEMHU IE€pEeBE3€Hb, L0 J03BOJIAE aJanTyBaTu
MapHIpyTH 10 KOHKPETHUX YMOB 1 TOTPeO KITIEHTIB .

OO6csiru nepeBe3eHb MIANPUEMCTBA CTAHOBIATH y cepenubomy 700—750 ToHH
Ha MiCsIlb, IO BKJIOYAE SK MOBHOKOHTEHHEpHI, Tak 1 30ipHI BaHTaxi. ['eorpadis
CHIBIIpaIll OXOIUTIOE TOHaA 27 KpaiH, MO0 CBIMYUTH MNP0 CTAOUIbHY I1HTETpPAIliio
KOMITaHii y MDKHApOAHI JIOTICTUYHI JIAHIIOTH. BHKOpUCTaHHS Cy4YacHUX
1H(hOpMaIITHUX CHCTEM 3a0e3Meuye MOXIMBICTh KOHTPOJIIO MEPEBE3EHb y PEXKUMI
peajbHOTO Yacy Ta MiJBUIIY€E MTPO30PICTh JOTICTUUHHUX MPOIIECIB .

Takum dMHOM, TpaHCHOpPTHE 3a0e3meueHHs MDKHAPOJHUX TEepPEBE3CHb
noTpedye KOMIUIEKCHOTO MiAXOAY, SIKUW MO€NHYEe BUOIp e(PEeKTUBHUX TPAHCIIOPTHUX
pllIEHb, OpraHi3alliio JOTICTUYHUX MPOLECIB TA BUKOPUCTAHHS CYyYaCHUX TEXHOJIOT1H
yrpasiiHHs. [IpakThka IisUIBHOCTI JIOTICTUYHMX KOMIIAHIM CBIIYUTH NPO T€, IO
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KJIFOUOBUMHU HAMpSMaMH MiABUIICHHS €()EKTUBHOCTI € PO3BUTOK MYJbTUMOAAIBHHUX
nepeBe3eHb, NU(PPOBI3aIlisg MPOIECIB 1 amanTamis [0 3MiH y MIKHApOTHOMY
TPAHCTIOPTHOMY CEPETOBHIIIL.
Jlireparypa

1. KosansoBa M. JI. TpancmopTHe 3a0e3MeueHHs 30BHINTHLOTOPTOBEILHUX
oreparliil: mpuHIUNHM Ta Kputepii BuOopy. Ekonomika Ta cycminberBo. 2022, No 38.
URL.: https://economyandsociety.in.ua/index.php/journal/article/view/1307/1261

2. Tpenau KOHTEMHEpHUX MepeBe3eHb Mo €Bpomi Ta Ykpaini y 2025 por.
GoodWayTrans. URL:  https://goodwaytrans.com.ua/news/trendy-kontejnernyh-
perevezen-po-yevropi-ta-ukrayini-u-2025-roczi/

3. Mopceki koHTeHHEpH] niepeBe3eHHs B Ykpaini y 2025 pomi. USM. URL:
https://usm.media/morski-konteinerni-perevezennya-v-ukrayini-u-2025-roci/

VJIK 656.073:339.564:633.1(477)
OCOBJIMBOCTI JIOTICTUKU EKCIIOPTY 3EPHA YKPAIHU B
YMOBAX BIMHUA

BakyJenko SIpociaBa €BremiBHa, cTyaeHTKa 2
Hayionanvhuti ynisepcumem biopecypcie i npupodokopucmy8aunHs Yxpainu
tt25-ya.vakulenko@nubip.edu.ua

VYkpaiHa TpaguliiHO HAJCKHUTh 1O MPOBIIHUX arpapHUX Jep>KaB CBITY 1
IIOPIYHO BUPOOJISE 3HAYHI OOCITH 3€pHOBUX KYJBTYp. ¥ Cy4aCHHX yMOBaX €KCIOPT
3epHa Ma€ 0COOJIMBE 3HAYCHHS, OCKIIBKH BiH € OJTHUM 13 KITFOUOBHUX JIXKEPEI BATFOTHUX
HaJIXO/DKCHB 1 BOAHOYAC BIUIMBAE HA CKOHOMIYHY CTIHKICTh KpaiHH.

Kpim Toro, craGinpHUN €KCHOPT CHpHS€ MIATPUMII arpapHOro CEKTOpy Ta
3a0e3nedye NPUCYTHICTh YKpaiHU Ha CBITOBOMY PUHKY IMPOJIOBOJIbCTBA. CaMe ToMy
edeKTHBHA OpraHi3alis JJOTICTUKU €KCIIOPTY Ha0yBa€ CTPATEriyHOIO 3HAYECHHS.

[Ticist mouaTKy MOBHOMACIITAOHOI BIMHU CHCTEMa €KCIIOPTY 3€pHa CYTTEBO
yCKIaAHWIacs. 3aMICTh BIIHOCHO CTaOUIbHUX MOPCHKHUX INepeBe3eHb chopmyBaiacs
OararoBaplaHTHa JIOTICTHKA, WLI0 TMOEIHYE MOPCHKI MapumpyTH, JlyHalicbkuit
HaIpPsMOK, 3a113HUYHUI 1 aBTOMOOUTbHUN TpaHcnopT. Takuidl miaXiJl € BUMYIIEHUM 1
MOB’SI3aHUM 13 TOCTIMHUMH pU3UKaMU, 3MIHAMU MapIIPYTIB 1 3pOCTAHHIM BUTpAT.

Tabmunsl Jlnaamika o6csTiB ekcriopty 3epHa 3 Ykpainu (2022-2025 pp.)

Pix Excnopr
OcHOBHI (akTOpH BIUIMBY Ha €KCIOPT
3epHa, MJIH. T
2022 38 biokyBaHHS MOPTIB, MOPYIIEHHS JIOTICTUKH
2023 49 YacTkoBe BiJIHOBJICHHS MOPCHKOTO €KCIIOPTY
2024 51 Po3BuToK JlyHallChbKHX MOPTIB Ta CYXOIMYTHUX KOPHJIOPiB
2025 52 Crabisizalis JIOTICTHYHUX MapIIPYTiB

BaxnuBoro 0coONMBICTIO cTalo Te, MO YKpaiHa Oyja 3MylIeHa IIBUIKO
NEePEOPIEHTYBATH JIOTICTUYHI MOTOKHU. 3HAYHY POJIb Y LOMY BIIITpaiyd MIXKHAPOJIHI
naptHepu. 3okpema, European Commission iHiIliFOBaJla CTBOPEHHS «COJiAapHUX

2 HayxoBunii kepiBHuk — Onanko B.I'., K.T.H., g0oLeHT
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KOPUAOPIB», $KI JO3BOJIMJIA YAaCTKOBO KOMIIEHCYBaTH OOMEKEHHS TpaauLIHUX
MOPCHKHUX TIIJISXIB.

VY pesynbrati chopmyBazacs HoOBa CTPYKTypa MepeBe3eHb:

— npubnu3Ho 60 % npunaaae Ha MOPCHKUN Kopuiop uepe3 HopHe Mope;

— Omu3bKo 25 % — Ha [lyHaiicbki mopTu;

— O0mu3bko 15 % — Ha cyxomyTHI MapiipyTu yepes kpainu €C.

Boanoyac noricTuka 3aiMIIA€ThCS HECTAOUTbHOIO. Y pa3l YCKIIATHEHHS
poOOTH BEJIMKUX TMOPTIB 3aCTOCOBYIOTHCS albTEPHATHUBHI CXEMH IE€pPEBE3CHbD,
HAIPUKJIA]: aBTOMOOUILHUN TPAHCTIOPT — 3aI3HUYHUN — PIYKOBUN — MOPCBHKHIA.
[le n03BOJIsSIE THYUYKO pearyBaTu Ha 3MiHY YMOB, X04a 1 30UIbIIIy€ BUTPATH.

[lepeBesennss 3epHa g0 mnopTiB (Oxeckkoro perioHy Ta JlyHaiicbkoro
HaIpsMKY) 371HCHIOIOTH PI3HI KaTeropii MepeBI3HUKIB: arpOXOJIIMHTU, JIOTICTHYHI
OlepaToOpu Ta CIeliali3oBaHl TpaHCHOPTHI Komradii. Cepen HUX BaXKIUBY pPOJb
Blzurpae kommnanig HIBYJIOH, ska Mae B1acHy KOMIUIEKCHY JIOTICTUYHY CUCTEMY.

[i mismpHicTE Ga3syeThcs HA MOETHAHHI KiTbKOX BHIIB TPAHCIOPTY, IO
dakTryHO opMye IHTEPMOAAIBbHY MOJENH TepeBe3eHb. KommaHisi BHKOPHUCTOBYE
BJACHUM (IOT, €neBaTopHy 1HQPACTPYKTypy, aBTOMOOLIBHUN Ta 3aji3HUYHUN
TPAHCIIOPT, 110 JO3BOJIsi€ 3a0€3MEUNTH BITHOCHO CTab1IbHUHN MPOIIEC JOCTABKH 3€pHA.

30kpemMa, aBTOMOOUIBHMI  mapk  Hamiuye 142  BaHTaxIiBKH, Kl
BUKOPHUCTOBYIOTHCS JJIs MIJBE3CHHS 3€pHA 10 €JeBaTOPiB 1 MOPTOBUX TEPMIHAIIB.
3ai3HUYHUN TpaHcropT (2 JIOKOMOTHMBM Ta 212 BaroHiB) BUKOHYE JIOMOMDKHY
byHKI1110, 320€3MeUyI0YH ePEeBE3CHHS MK PET1OHaMHU Ta JIOTICTUYHUMU BY3JIaMHU.

Sk mpukianm MOXHaA PO3TISIHYTH TiepeBe3eHHs 3epHa 3 binmoi LlepksBu a0
JOPHOMOPCHKUX TIOPTIB. Y BHMAJAKY BEIMKHUX OOCATIB TIEPEBE3CHHS JOIIILHO
BUKOPUCTOBYBATH 3aJII3HUYHUI TPAHCIOPT, IO JO3BOJSE 3MEHIIWTA BUTPATH Ta
ONTUMIi3yBaTH MPOIIEC JOCTABKHU.

MapuwpyT nepeBe3eHHs 3epHa
3 Binoiv Llepkeun 40 Y4OPHOMOPCBKUMX NOPTiB

Tpaca MOS5S

BinHununa S i

~TN . <1 _Tpaca M14 / M28 =~

Opneca ] YopHOMOPCbBK Mispernnnni

——— YopHe mope

Puc. 1. MapuipyT nepeBe3eHHs.
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3arajaoM JIOTICTUYHHMM JIAHIIOT €KCIIOPTY 3€pHA B YMOBAaxX BIMHM Ma€ KUIbKa
MOCJTiTOBHUX eTamniB. CroyaTKy 3epHO TPAHCIIOPTYETHCS B MicIlsl 300py BPOXKAO 10
eJIeBaTOPIB, € MIPOXOJAUTH MEPBUHHY 00pOoOKY. [lani BOHO MTOCTaBISETHCS 10 MOPTIB
abo mpuUKOpAOHHUX TepMmiHamiB. Ha 3aBepianbHOMY eTarii 31IHCHIOETHCS €KCIIOPT
MOPCHKHM a00 CyXOIMYTHUM TPAaHCIIOPTOM JI0 KpaiH-IMIIOPTEPIB.

VY moprax BHKOHYIOTHCS OIepallii MepeBaHTaKEHHS, MUTHOTO O(GOpPMIICHHS,
¢iTocaHITapHOTO KOHTPOJIIO Ta MIATOTOBKU CYMPOBITHUX TOKYMEHTIB.

OxpeMo ci1iJT BII3HAYUTH 3pOCTaHHS JIOTICTUYHUX BUTpaT. BoHO NOB’s13aHe He
JUIIe 31 301IBIIIEHHSAM JOBXHUHU MapIIpyTiB, a i 13 HEOOX1THICTIO J0JIaTKOBUX 3aXO0/11B
Oe3MeKu, MepeBaHTAKEHHSIM Ha KOPJIOHAX 1 MIJBUIIEHHSM BapTOCT1 CTpaxyBaHHsS. Y
JeSIKMX BUITaJIKaxX JIOTICTHKA 3aiiMa€e 3HAUHY YacTKY B KIHIIEBIM BapTOCTI 3€pHa.

Takum 4yuMHOM, HaBITH B YMOBax BiliHHM YKpaiHa 3Mmorjia 30epertd eKCIopT
3epHa 3aBJSKW IIBUAKIA amanTtaiii JOTICTUYHUX pieHb. [loganbimmii po3BUTOK
1H(QpaCTPyKTypu Ta CHIBIOpalsd 3 MDKHApOJHUMH MapTHEPaAMH 3aJUIIAIOTHCS
KJIFOYOBUMU (PakTOpaMu CTaOUIBHOCTI I1€1 CUCTEMH.

Jlireparypa
1. Excriopt 3 YkpaiHu 3epHOBUX, 36pHO0000BUX Ta OopomiHa. MiHICTEpCTBO
arpapHoi MOJIITUKHU Ta IIPOJOBOJIBLCTBA Ykpainu. URL:

https://minagro.gov.ua/napryamki/eksport-do-krain-ies/eksport-z-ukrayini-zernovih-
zernobobovih-ta-boroshna

2. European Commission to establish Solidarity Lanes to help Ukraine export
agricultural goods. European Commission. URL: https://transport.ec.europa.eu/news-
events/news/european-commission-establish-solidarity-lanes-help-ukraine-export-
agricultural-goods-2022-05-12 en

3. Yanovska V., Krol M., Pittman,R. The logistics of grain exports from
wartime Ukraine: What are the highest priority areas to Address? Transportation
Research Interdisciplinary Perspectives. 2025. Vol. 30. P. 101363. URL
http://doi.org/10.1016/j.trip.2025.101363.

4. Ornsg pUHKY 36pHOBUX KyJIbTYp B YKpaiH.i [IoTouHuil cTaH 1 nepcrnekTuBu
rajqy3i B  KOHTEKCTI rTiobanbHux  TpeHmiB. 2025. URL: https://media-
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VY cydacHux ymoBax TpaHcdopmallli eKOHOMIKM YKpaiHU CHUCTeMa JOCTaBKU
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mporiecy 1 HaOyBae  CTpaTeriuHoOro  3HAYeHHS Uil 3a0e3IeuYeHHs
KOHKYPEHTOCTIPOMOXHOCTI mianpueMcTB. Came Ha cTafii OCTaBKU (POPMYETHCS
KIHIICBE BPaKCHHS CIOXKHMBA4a TPO SIKICTb OOCIYroBYyBaHHsS, MO O€3MOCepeaHBO
BIJTUBAE€ HA PIBEHb JIOSUTBHOCTI KIIIEHTIB 1 MO3MWII KOMIaHIi HA PUHKY. Y I[HOMY
KOHTEKCTI  JIOTICTUYHA CHUCTeMa  pPO3TJISIIAETBCS  SIK  LUTICHUH — KOMILIEKC
B3a€MOIOB’SI3aHUX  €JIEMEHTIB, 10 3a0e3MeuyloTh e(QEeKTUBHE  YIpPaBIIiHHA
MaTepiaTbHUMHU, iIHpOpMAIIHHUMU Ta (PIHAHCOBUMH MOTOKAMHU 3 METOI0 MaKCUMaJIbHO
MOBHOTO 33JI0BOJICHHS MOIUTY.

JlocTaBka roTOBOi MPOIYKIIII BUCTYIA€E KIIOUOBOIO MiJICHCTEMOIO JIOTICTHUKH,
sKa OXOIUIIOE TMPOIECH IUTAHYBAaHHS, OpraHizaiii Ta KOHTPOJIO TPaHCHOPTYBaHHS
TOBapIB BiJl BUPOOHUKA JI0 KIHIIEBOTO CIIOXKKBayva. ParionaasHo moOy10BaHa cucTemMa
JIOCTaBKH JI03BOJISIE CKOPOTUTH TPUBAIICTh 00ITYy TOBapiB, 3a0€3MEYUTH CTAOUIbHICTh
MOCTa4aHb Ta ONTHUMI3yBaTW BHUTPATU, IO € OCOOJIMBO aKTyalbHMM B YMOBax
HECTaOUIBbHOTO PUHKY Ta MIJBUIIEHUX PU3UKIB. 3 OTJISAY Ha 3pOCTa04y KOHKYPEHIIIIO
Ta TJ00aNi3alliio JIAHIIOTIB MOCTAaYaHHS, YJIOCKOHAJICHHS MPOIECIB JIOCTABKU CTa€
OJIHAM 13 MIPIOPUTETHUX HAIPSMIB PO3BUTKY JIOTICTUYHUX CUCTEM, IO Nepeadadae
NOEJHAHHS  KJACMYHMX  OpraHi3alliHO-TEXHIYHMX  pIIIEHb 13  CyYaCHUMH
IHHOBAIIMHUMH TiaxogamMu [1].

OpgHuMm 13 0a30BUX I1HCTPYMEHTIB NIABUIIECHHS €(PEKTUBHOCTI TOCTABKH €
MaplipyTH3aliss Ta ONTUMI3alisl TPAaHCHOPTHUX CXEM. Y CydYacHId NOpakTUUl Il
3aBJaHHS BHUPIMIYIOTHCA IUIAXOM MOJCIIOBAHHA TPAHCIOPTHUX MEPEeX 13
BUKOPUCTAaHHAM MaTeMaTUYHUX METO/IIB, 30KpeMa Teopii rpadiB. OcoOmMBe 3HAUCHHS
Mae pO3B’S3aHHS 3a/lad ONTHUMAJIBHOTO MapIIpyTy, IO J03BOJSIE BU3HAYMUTU
Halikopormii a00 HaWMeHIl BUTpaTHI unUsixu mnepeedeHHs [2—4]. [lporec
MapHipyTH3allii BKitouae popMyBaHHS TPAHCIIOPTHOI MEpPEXki, BUSHAUCHHS KPUTEPIiB
ONTUMAJBLHOCTI Ta 3aCTOCYBaHHS aJITOPUTMIB OINTHUMI3aIii, TaKUX SK METON
HaWOIMXKYOro cycifa, nmodyaoBa MIHIMAJIbLHOTO OCTOBHOTO JEpeBa, METOJ 1MiTallii
BIAMAIYy YW MiAXiA TIIOK 1 MeX. BHUKOpPUCTaHHS LMX IHCTPYMEHTIB 3a0e3rneuye
3HIDKEHHS BUTpAT Ha TPAHCMOPTYBaHHS, CKOPOUCHHS Yacy JOCTaBKU Ta ITiIBHILECHHS
HAJIIHHOCTI JIOTICTUYHUX OTeparliil.

He MeHIII BaKJTMBUM acleKTOM € OOTpYHTOBaHUM BUOIP TPAHCIIOPTHUX 3acO0IB
1 TexHIYHOTO 00JaHaHHsI. PaiionaibHe (OopMyBaHHS aBTOMapKy 0a3y€eThCs Ha aHAMI31
TEXHIKO-€KOHOMIYHUX  TOKA3HUKIB, TaKUX  SK  TajuBHa  €(EKTUBHICTH,
BAaHTAKOMIAHOMHICTb, 3HOCOCTIMKICTH 1 BHTpatd Ha oOcmyroByBanus [1, 4].
OnTtuMizalliss CTPYKTYpH TpPAHCIOPTHUX PECYypCiB J03BOJSIE HE JIMIIE 3HU3WUTH
eKCIUTyaTallliiHl BUTpATH, aje il MiABUILUTH SKICTh OOCIyrOByBaHHS Ta MiHIMI3yBaTH
MPOCTO1, OB’ SI3aH1 3 TEXHIYHUMHU HECTTPABHOCTSIMHU.

BaxxnuBoto cki1agoBoro eheKTHBHOT CUCTEMU JOCTABKHU € YIIPABJIIHHS 3a1lacaMH,
30kpeMa (OpMyBaHHS CTPAaXOBHX pPeE3€pBIB, SKI 3a0€3MEUyIOTh Oe3MepepBHICTh
MOCTa4yaHb y pa3l 3aTPUMOK ab0 KOJIMBAHb MOMUTY. Y Cy4acHId JIOTICTHII HIMPOKO
3aCTOCOBYIOTHCS 1HTErPOBaHI MIJIXOJM 10 YIPABIIHHS 3aMacamu, cepell SKUX BapTo
BUJIUTUTH MOJICI, 1110 Nepe0ayaroTh aKTUBHY B3a€MO/Ii10 MK yYaCHUKaMU JIaHIIIOTa
noctayanHs. Tak, cucTeMa, 3a K01 MocTavyajbHUK Oepe Ha ceOe BIANOBIIAIBHICTh 32
YIOPAaBJIIHHS 3aMlacaMu CII0KUBaya, J03BOJISIE YHUKHYTH SIK Je(ILUTY, TaK 1 HAJJTUIIKIB
MPOAYKIli, CKOPOTUTH aJMIHICTPAaTUBHI BUTpaTH Ta 3a0€3MEUYUTH CTaOIIbHICTh
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nocravyaHsb. [HIII MiAX011 Opi€EHTOBaHI Ha Oe3nepepBHE MOITOBHEHHS 3a1aciB Ha OCHOBI
JTaHuX Mpo (aKTUYHE CIOXKHUBAHHS a00 Ha CHUIbHE MJIAaHYBaHHs, MPOTHO3YBAHHS Ta
KOOPJIMHAIIIIO dif YCiX yYaCHHKIB JIOTICTHYHOTO JaHIIOra. BUKOpUCTAaHHS TaKHMX
MoOJieJiel CIpHsi€ MiJBUIICHHIO TOYHOCTI MPOTHO3YBaHHS, 3HIKEHHIO BHUTpaT 1
MOKPAIIEHHIO SKOCTI 00CIIyTOBYBaHHS KJIIEHTIB.

CyTTeBY poOJIb y PO3BUTKY CHCTEM JOCTABKH BIIITPAIOTh CY4YacHI JIOTICTHYHI
KOHIIEMII1, Kl (OPMYIOTh CTpaTeriuny OCHOBY YIIpaBIiHHA oTOKaMu. OpieHTallist Ha
MOCTaYaHHS PECYPCIB TOYHO Y MOMEHT iXHbO1 MOTPEOH 103BOJISIE MIHIMI3YBATH 3aIlacH
Ta CKOPOTUTH BUTPATH HA iX 30epiraHHs, OJJHAK BUMAra€e BUCOKO1 Y3TO/XKEHOCTI MIX
yciMa yyacHUKamu mpoiiecy. [lapaiensHo 3aCTOCOBYIOThCS MMIJIXOIU, CIPSIMOBAHI Ha
YCYHEHHS BTpaT 1 MiJABUINCHHS €(PEKTHUBHOCTI OIMeparlii, M0 J0CITaeThCcs uepes
CTaHJApPTHU3AIlII0 TPOIIECIB, IOCTIMHE BIOCKOHAJICHHS Ta OITHUMI3AIllI0 TOTOKIB
CTBOPEHHSI LIIHHOCTI. Y TIPABJIIHHS SIKICTIO OXOILUTIOE BC1 €TaIU JIOTICTUYHOTO MPOIIECY,
OpPIEHTYIOUMCh Ha TMOTpeOM KI€HTa, 3amoOiraHHs NOMWIKaM 1 Oe3nepepBHE
NoKpaiieHHs ceppicy. CHCTEMHHI MIIX1A O ONMUCY Ta aHATI3y JIOTICTUYHUX MPOLECIB
JT03BOJISIE BUSIBJISITH BY3bK1 MICIISI, IOPIBHIOBATH PE3YJIbTATH IISIIBHOCTI 3 Taly3€BUMHU
CTaHJAapTaMHU Ta BOPOBA/KYBaTH e€(EeKTUBHI pimeHHs. OKpeMme 3HayeHHS Mae
KOHLIETILIS, OPIEHTOBaHA HA LIBUJKE pearyBaHHS Ha 3MIHU MOIUTY, IO 3a0e3nedye
CKOPOYEHHS 3alaciB 1 MiIBUIIEHHS THYYKOCTI CUCTEMH, a TAKOX MIAX1], Y IKOMY 4ac
PO3MIISAAETHCA K KIIFOUOBUH pecypce, IO MiAJISIrae MaKCUMaJIbHINA ONMTHUMI3allIi.

[udporizalis JOTICTUKH € OJHUM 13 HaWBKJIMBININX YMHHUKIB ITiABUIICHHS
e(pEeKTUBHOCTI JOCTaBKM B CyYaCHHX YMOBax. BHKOpPUCTaHHS 1HTETPOBAHUX
1HpOpMaIIHHUX CHCTEM J03BOJIIE€ 00’€aHATH BCl Oi3HEC-TPOIECH IMiANMPUEMCTBA B
enuHe 1H(pOpMalliifHe cepeIoBUIIE, 3a0€3MEeYNTH MPO30PICTh OMEPAIlii Ta M ABUIIUTH
AKICTh YMPaBIIHCbKUX pimieHb. CucTeMu TIJIaHYBaHHS PECypCiB, YIpaBIiHHA
BUPOOHMIITBOM 1 JIAHIJIOTAaMU  TOCTa4aHHS  3a0€3MedyloTh  CHHXPOHI3AINI0
MarepialbHUX 1 1H(GOPMAIIHHUX TMOTOKIB, IO CHOPHSE 3HWKEHHIO BUTpaT 1
MIJBUILEHHIO €(PEKTUBHOCTI MISJIBHOCTI. [HCTpyMEHTH yNpaBiIiHHS B3a€EMHUHAMU 3
KJIIEHTaMU JO3BOJISIOTH Kpallle PO3yMITH MOTPEOM CHOKMBAUIB 1 alaNnTyBaTU CEPBIC
N0 iXHIX OYiKyBaHb. BoJHOYac TEXHOJOrIi CYNyTHUKOBOIO MOHITOPUHTY
3a0€3MeYyI0Th KOHTPOJIb 3 PyXOM TPAHCHOPTY Ta MiABHUILYIOTH OE3MEKy MepeBE3CHb,
a €JIEKTPOHHUI OOMIH JaHUMU JJO3BOJISIE ABTOMATU3YBATH JOKYMEHTOOOIT 1 3MEHILIUTH
KUTBKICTh TOMWJIOK. Y CYKYITHOCTI 111 PIIIIEHHS CIIPUSIIOTh CKOPOUYEHHIO Yacy 00poOKU
3aMOBJICHb, IMIJIBULICHHIO TOYHOCTI IJIAHYBAaHHSA Ta ONEPAaTUBHOCTI pearyBaHHS Ha
BiIXWJICHHS [2-4].

VYrpaBiaiHHS AKICTIO TPAHCIOPTHO-JOTICTUYHUX TOCIAYT € HEBiJl €MHOIO
CKJIQJIOBOIO €(pEKTUBHOI CUCTEMHU JTOCTABKH, OCKUILKH PIBEHB 33J]0BOJICHOCTI KIIIEHTIB
BU3HAYAETHCS HE JIUIIEC 0A30BUMH XapaKTEPUCTHKAMU HAAIMHOCTI Ta Oe3mneku, ajne i
MIBUJKICTIO, THYYKICTIO Ta IHAMBiAyaii3amiero ceppicy. CucTeMHUN miaxig 1o
3a0e3MeUeHHsl AKOCTI nepeadayae aHaii3 MOTOYHOTO CTaHy, BUSBICHHS MPOOJIEMHUX
30H, PO3pPOOKY Ta BIPOBA/PKEHHS 3aXOJIB 13 iX YCYHEHHs, a TaKOX IOCTIHHHM
MOHITOPUHT PEe3yJIbTaTiB 1 BAOCKOHAJEHHS TpoiieciB. Lle mo3Bosie mianpueMcTBam
MIJBUIYBATH CBOIO KOHKYPEHTOCIPOMOXKHICTh 1 (OpPMYBAaTH JIOBTOCTPOKOBI
BITHOCHHHU 3 KJIIEHTAMH.
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He MeHI BaXIMBUM HampsMoM € 1H(PPACTpyKTypHA MOJIEPHI3AIliS, OCKIIbKU
3HOIIICHICTh TPAHCIIOPTHHUX 3aCO0IB 1 3aCTapiii TEXHIYHI PECYpCH CYTTEBO OOMEKYIOTh
eQEeKTUBHICTh JIOTICTUYHUX orepariiii [3, 4]. OHOBIEHHS aBTOMApKy, BIIPOBAHKCHHS
CYY4aCHMX TEXHOJIOTIM TEXHIYHOTO OOCITYyrOBYBaHHS, BHKOPHCTAHHS aHATITHYHUX
IHCTPYMEHTIB JJIsl IPOrHO3YBaHHS BIIMOB 1 IUTAHYBAHHS PEMOHTIB JI03BOJISTIOTH 3MEHILIUTH
PU3UKY MPOCTOIB, 3HU3UTH BUTPATH Ta MIJBUILIUTH HAAIHHICTH CHCTEMH JTOCTABKU.

Takum dYMHOM, Cy4acHa CHCTeMa JIOCTaBKM TOTOBOI MPOAYKIi MOBHHHA
dbopmyBaTHCs K KOMIUIEKCHA, IHTETPOBaHa Ta aJalTUBHA CTPYKTYpa, IO MOETHYE
ONTUMI3AII0 MapHIpyTiB, €(QEKTUBHE VIIPaBIIHHSI pPECypCcaMH, BIIPOBAHKEHHS
IHHOBAIIMHUX JIOTICTUYHUX KOHIIEIIIIH, ITM(PPOB1 TEXHOJIOTIT Ta CUCTEMH yIIPaBIIHHS
AKICTI0. Bu3HauaqbHUMU YMHHUKAMU ii €(EeKTUBHOCTI BUCTYMNAlOTh CHUCTEMHICTb,
THYYKICThb, OpI€HTAIlid Ha KIIE€HTa Ta 3JIaTHICTh IIBHUIKO pearyBaTd Ha 3MIHH
30BHIIIHBOTO  cepenoBumia. Came Taka Mojenb 3a0e3nedye  CTBOPEHHS
KOHKYPEHTOCIPOMOXHO1, CTIHKOiI Ta KJII€EHTOOPIEHTOBAHOI JIOTICTUYHOI CHUCTEMH B
YMOBaX Cy4aCHUX BHKJIHKIB.
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BUJIIB TPAHCIIOPTY B MEXAX €IMHOTO IepeBi3HOro npouecy. Came Taka oprasizaris
3a0e3Mnevye CTIMKICTh 1 KOHKYPEHTOCIIPOMOXKHICTh MIKHAPOAHHUX TIEPEBE3CHb.

CydacHi €KOHOMIYHI yMOBHM 3yMOBIIIOIOTh HEOOXIJHICTh BIPOBAIKECHHS
JOTICTUYHUMHU ONEepaTOpaMy HOBUX MIIXOMIB JIO0 KOOPAMHALII TPAHCHOPTHHUX
nanmrorie. Jocsia nismpHOCTI TOB «CB BPOK»Y cBigunth npo Te, 110 BUKOPUCTaHHS
MYJIBTUMOJIATBHIX TIEPEBE3CHb J103BOJIIE €(EKTUBHO TOEAHYBATH MOKIUBOCTI
MOPCBHKOT'0, 3aJII3HUYHOTO Ta aBTOMOOUITEHOTO TpaHCopTy. Lle, y cBoto uepry, cnpusie
onTUMI3aIlli BHUTpAT, IIJBUIICHHIO HAJIMHOCTI JOCTaBKM Ta OLIbII THYYKOMY
pearyBaHHIO Ha 3MIHU TPAHCIOPTHOTO CEPENOBUIIIA.

BaxxnuBuM 3aBIaHHSAM YJOCKOHAJEHHS MYJbTUMOJAJIbHUX IEPEBE3EHb €
3a0€3MeYEeHHs] y3rO/UKEHOI pOOOTH BCIX YYAaCHHUKIB TPAHCHOPTHOTO IPOLECY.
OcobnuBoro 3HadyeHHs HaOyBa€ MNpPaBWIbHUI BHOIp TEpMIHANIB 1 TEXHOJOTIN
NEPEBAHTAXKEHHS, K1 MMOBUHHI BIAMOBIAATH XapaKTEPUCTUKAM BAaHTaXy Ta yMOBaM
Horo TpaHcnopTyBaHHS. E(eKTHUBHICTH OopraHizaili MyJbTUMOJAJIbHUX MEPEBE3CHb
3HAYHOIO MIPOI0  BH3HAYA€ThCS yMOBaMU  (DYHKIIIOHYBAaHHS  TPaHCIOPTHOI
1H(PaACTPYKTYpH Ta NMapaMeTpamH JIOTICTUYHOTO cepefoBuIIa. 30Kpema, Ipu BUOOp1
MapuIpyTiB BPAXOBYETHCS PO3TALIyBaHHS KIIOYOBHX TPAaH3UTHUX BY3JIB 1 MOPTIB,
takux sk ['mancek, Koncranna, BapHa, TexHIYHUN CTaH 1 NpOIyCKHA CIPOMOXKHICTh
TE€pMIHAJIB, piBEHb HU(POBI3aLIl JOKYMEHTOOOITY, @ TaAKOXK OCOOJMBOCTI MUTHOTO
PEryJIIOBaHHS y KpaiHaX TpaH3UTy. BaxMBYy poib BiAIrpae TaKOK CTAHIAPTU3ALIS
TPAHCIIOPTHUX OJUHMIIb, HacCaMIIepe]l KOHTeHepu3alis, o 3a0e3neyye CyMICHICTb
pI3HUX BHUJIB TpaHcnopTy. Y mpaktuuHid agisuibHOocTi TOB  «CB  BPOK»
MYJIBTUMO/IaJIbH1 PILIEHHS 3aCTOCOBYIOTBCS JJIS MIJBUIIEHHSA THYYKOCT] MOCTa4aHb.
KoMOiHyBaHHS Pi3HUX BHUJIIB TPAHCIIOPTY, 30KpEMa CXEM «aBla—aBTO», «MOPE—aBTO»
ab0 «Mope—3ai3HUI, J03BOJIsIE (POPMYBATH ONTUMAJIbHI JIOTICTUYHI PIIICHHS Ta
3MEHIIYBAaTH PU3UKU 3aTPUMOK Y TIPOLIEC] IOCTABKHU.

OuiHioBaHHS €()EKTUBHOCTI TPAHCIOPTHUX MPOLECIB 3IIMCHIOETCA 3a
CYKYMHICTIO TOKa3HUKIB, Cepell SKUX KIIYOBE 3HAYEHHS MAalTh TPUBAIICTh
JIOCTaBKH, PIBEHb 30€pEKCHHSI BAaHTAXy, BEJIMYMHA JIOTICTUYHUX BHUTPAT, a TaKOX
pOo30pICTh 1H(GOPMALIKHOTO CynpoBOAY mepeBe3eHHs. OKpeMy yBary HpUJILISIOTH
€KOJIOTIYHUM acCleKTaM, IO IMOB’s3aHl 13 BIPOBAKEHHSM MPHUHIMIIB CTaJIOl
J0ricTUKU. [lepCrneKTUBHUM HAMpsIMOM PO3BUTKY JISUIBHOCTI MIAINPUEMCTBA €
BIIPOBA/KCHHS IHTENEKTYaJbHUX CHCTEM YTPABIIHHS JIOTICTUYHUMHU TIPOIIECAMHU.
VneThcs PO aBTOMATH3ALIIIO IUIAHYBAHHS MAPILIPYTiB, BUKOPHCTAHHS aHAJITHYHAX
IHCTPYMEHTIB JUIsl TIPOTHO3YBaHHS MOXJIMBUX 3001B 1 (OpPMyBaHHS €IUHOTO
1H(OpMAaIIHHOTO CepeoBUIIAa B3AEMO/III MK yCiMa yYaCHUKaMU TIEPEBE3CHHS.

VYiockoHalleHHS MYJbTUMOJAIBHUX TIepeBE3eHb 3a0e3Meuye  IiIBUIIECHHS
aJIaTITUBHOCTI JIOTICTUYHUX CHUCTEM JI0 3MiH 1H(PPACTPYKTYPH, PO3IMIUPIOE MOMKIMBOCTI
opraHizailii JOCTaBKM 3a TPHUHIMIIOM «BIJ JBEpPEH 10 HABEpei», crpusic OLIbII
palioHaIbHOMY BUKOPUCTAHHIO CKJIAJICBKUX PECYPCIB Ta MIABUILYE SIKICTh TPAHCIIOPTHO-
JoricTMYHOro o6cimyroByBaHHs. CydyacHi yMOBM (DYHKIIOHYBaHHS TpPaHCHOPTHOI
CUCTEMHU YKpPaiHU 3yMOBITIOIOTh HEOOX1IHICTh PO3BUTKY MYJIbTUMOJAIbHUX TEPMIHAIIIB
1 Tak 3BaHuX «cyxux noptiy. [Ipaktka TOB «CB BPOKy, sike akTHBHO BUKOPHUCTOBYE
MaplpyTH 4epe3 NopTH KpaiH €Bporneiicbkoro Coro3y, MATBEPHKYE OLUIBHICTD
nepexo/y J10 OUIbII THYYKUX 1 TUBEPCU(IKOBAHUX JIOTICTUYHUX CXEM.
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OTxe, mopanpllie  BJAOCKOHAJNIEHHA  TPAHCIOPTHUX  MPOLECIB Y
MYJIBTUMOJIAJIBHUX TEPEBE3CHHAX IOB’SI3aHE 3 PO3BUTKOM 1H(PPACTPYKTYpH,
BIIPOBA/DKCHHAM NHU(PPOBUX TEXHOJOTIM Ta TMIABUIICHHSAM PIBHSI KOOPIWHAIII]
YYaCHHUKIB MIEPEBI3HOTO MPOLIECY, 10 € HEOOX1THOI YMOBOIO 1HTETpallii yKpaiHChbKUX
HIATPUEMCTB Y MIKHAPO/IHI JIOTICTUYHI CUCTEMH.
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Po3BuToKk TmepeBe3eHb BaHTaXIB y KOHTEHHepax € ¢yHIaMeHTAIbHUM
HanpsIMKOM TEXHOJIOTIYHOI OpraHi3alii Cy4acHOTO TPaHCHOPTHOTO MpOLECy, IO
BU3HAYa€ €(EKTUBHICTh YCI€i JIOTICTUYHOI CKJIaIoBO1 Kpainu. KoHTeitHepuzarisa y
CyYaCHHX yMOBaX BHUCTYIA€ HAMOUIBII yHIBEPCATHLHIUM METOJOM JIOCTABKH, OCKUIbKU
0a3yeTbCs Ha BUKOPHUCTAaHHI BAaHTA)XKHOTO KOHTEHHEpa — CTaHIapTU30BAHOI OJMHUII
oOnagHaHHs 6aratopa3zoBOro BukopuctanHa. OCHOBHA (YHKIlISI KOHTEHHEpa MoJIsirae
B 3a0€3MeUeHHI [IJTICHOCTI BAHTaXKY Ta MOKJIMBOCTI HOTO MIBUIKOTO IMEPEBAHTAKEHHS
MIXK PI3HUMHU BHJIaMU TpaHCHOPTY 0e3 0e3MocepeTHbOr0 KOHTAKTY 3 TOBAPOM.

Konteitnepu kimacudikytoTh 3a IeKIJIbKOMa 03HaKaMH, 1110 JI03BOJISAE MiAiI0paTh
ONTUMAaJbHE PIlIEHHS ISl OyAb-sIKOTO 3alUTy. 3a MPU3HAYCHHSIM iX MOIUISIOTH Ha
VHIBEpCAJIbHI, 110 TMIAXOASITh JJisi  OUIBIIOCTI MPOMHUCIOBUX TOBapiB, Ta
cneniaiaizoBadi. Jlo OCTaHHIX HajieXaTh 130TEpPMiUHI Ta peprKepaTopHi KOHTEHHEpH
JUTSI IIIBUJIKOTICYBHUX BAHTAX1B; TAHK-KOHTEHHEPHU JUIsl IEPEBE3CHHS P1IKMX XIMIYHUX
ab0 XapyoBHX MPOAYKTIB; a TaKOX BIOKPUTI IUIATGOPMU 711 HErabapUTHHUX
KOHCTPYKITiH. 32 KOHCTPYKIIIHHUMHU OCOOJUBOCTSMH BUIIISIOTH KPUTI, po30IpHI Ta
TrepMETUYHI MOJEI, M0 J03BOJISIE OE3MEeYHO TPAHCIOPTYBATH BCE: BiJ KPHUXKOI
CJIEKTPOHIKK JI0 CHIYYUX arpapHUX KyJdbTyp. BUKOpUCTaHHS HOBaAlSTH- Ta
COpOKa(pyTOBUX OJMHUIIb TO3BOJISIE pealli3yBaTH KOHIICTIIIIO MYJIbTHMOIAILHOCTI, J1e
MOETHAHHS MOPCBHKOTO, 3aJI3HUYHOTO Ta aBTOMOOUIBHOTO TPAHCHOPTY OINTHUMI3Y€E
BUTPATH Ta MPUIIBUIIYE JOCTABKY 3a IPUHITUTIOM «B1Jl IBEPEH 10 ABEPEID».

CBiTOBUI PO3BUTOK KOHTCHHEPHHX TMEPEBE3CHb XapaKTEPHU3YETHCS aKTUBHUM
BIIPOBA/PKCHHSIM 1HHOBAI[Il Ta aBTOMaTH3alll€l0 TepMiHANBHUX omnepauiid. [IposinHi
CBITOBI MOPTHU CTaBIATH 33 METYy MaKCHUMallbHE CKOPOYEHHsI 4acy nepeOyBaHHs

4 HayxkoBwuii kepiBHuK — Onanko B.I'., K.T.H., TOIIEHT
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BaHT@XIB y TEPMIHAJbHIN 30HI, a TaKOX MIHIMI3allll0 BUTpPaT HAa MaHEBPOBI Ta
HaBaHTa)XyBaJbHO-PO3BAHTAXKYBaJIbHI pobotu gyepes BITPOBAIKCHHS
IHTENIEKTyaIlbHUX CcHCTeM YympaBiiHHA. CydacHi BUMOTH KJIEHTIB JO SKOCTI Ta
HAJIMHOCTI TPAaHCMOPTHO-JIOTICTUYHUX TOCIAYT CTAalOTh TOJIOBHUM (hakTOpoM
TpaHcopmarlii ramtysi, M0 3MYIIye OINEPAaTOPiB MEPEXOAUTH OO0 PETYISIPHUX
MapIIPyTHUX MEPEBE3EHb 13 UITKUM (PikcoBaHUM rpadikom. [ 106anbHI JiAepu TaKOXK
JIEMOHCTPYIOTh TEHJACHLII0 10 301IbIIEHHS BUKOPHUCTAHHS COPOKAM'STH(YTOBUX
KOHTEHHEPIB JUIsl MaKCHUMi3allli KOpUCHOTO 00’ €My, 1110 103BOJISIE CYTTEBO 3HIXKYBATU
JIOTICTUYHY CKJIaJIOBY B coOiBapTOCTI mpoaykiii. B YkpaiHi Mopcbki KOHTEHHEpHI
MEPEBE3CHHS JEMOHCTPYIOTh BHCOKY AaJIallTUBHICTh JO CKJIQJHUX BOEHHUX YMOB.
CranoM Ha mouyatok 2026 poKy CHOCTEpIraeThCsl MEBHE BIHOBICHHS aKTUBHOCTI Y
rIMOOKOBOIHUX TopTax. (s MaricTepchbKoro AOCIHIKEHHs OYyJIO MpoaHaji30BaHO
JTUHAMIKy 0OpOOKHM KOHTEMHEpPIB y KIIIOUOBUX MOpTax Kpainu 3a 2024, 2025 poku Ta
c(opMOBaHO MTPOTHO3 HA TOTOYHUI TIEPIOJ.
Tabmuug 1 JInunamika 00poOKku KoHTeHHepIB y nopTax Ykpainu (tuc. TEU)

[opt / Tepminan I kBapran 2024 p. | I xBapran 2025 p. | I xBapranm 2026 p.
(porHo3)

Opnecbkuil MOPCHKHIA TTOPT 1254 159,8 182,2

[TopT YopHOMOpPCHK 82,1 108.,4 120,5

[Topt IliBgennutii (TIC) 45,6 52,7 61,4

Ycporo 253,1 320,9 364,1

AHani3 guHaMiku 0OpoOKH KOHTEHHEPIB CBIAYUTH MPO CTIWKY TEHACHIIIO 10
3pocTaHHsi o0cariB nepeBasiku. Y 2025 pori nopiBHsHO 3 2024 pokoM 3araibHUN
KOHTeHepooOir 3pic 3 253,1 g0 320,9 tuc. OMUHMITG, III0 CTAHOBUTH MpUOIN3HO 26,8
BijicoTka. [IporHo3ni 3HauenHs Ha 2026 pik J1eMOHCTPYIOTh MOJIAJIbIIIE 3POCTAHHS 70
364,1 tuc. onquHUIIb, 110 Ha 13,5 BijmcoTka Oibie mopiBHIHO 3 2025 pokom. HaliBumii
TEMIU 3POCTaHHs cCrocTepiraroThcsi B OIeChKOMY MOPCBHKOMY TMOpPTYy, 1€ 00CsT
nepeBaiky 30uTbuBea Ha 27,4 BincoTka y 2025 polii Ta MPOTHO3YETHCS MOANbIIIE
3poctanHs Ha 14,0 Bigcotka y 2026 poui. AHajloriyHa TEHAEHIIS XapaKTepHa s
nopty YopHoMopchk (3poctanHs Ha 32,0 BijcoTka Ta 11,2 BicoTKa BIAMOBIIHO) Ta
nopty IliBnennuit (3poctanHs Ha 15,6 Bigcotka ta 16,5 Bimcotka). OTpumani
pe3yibTaTH CBiAYATh MPO BiHOBJIEHHS KOHTEHHEPHUX MEPEBE3CHB IMICIISI KPU30BOTO
nepiogy, MpOTe€ TEMIM 3pPOCTaHHS MOCTYMOBO YIOBUIHHIOIOTHCS, IO MOXE OYyTH
MOB’513aHO 3 IHPPACTPYKTYPHUMH OOMEKEHHSIMU Ta 30BHINTHIMU PU3UKAMHU.

Jlocmi THUTIEKHH aHATI3 CTPYKTYpH IepeBe3eHb cTaHoM Ha 2025 pik mokasye, 1o
KOHTEHHEpooOir posnoaiieHnit Mik immoprom (52,1%) ta excnoprom (47,9%).
Jlinepom punky 3anumaerhcss ONECbKUN TOPT, SKUK JEMOHCTpyE CTaOUIbHE
3pOCTaHHS 3aB/SIKA BIJIHOBIICHHIO PETYJISIPHUX JiHIMHUX cepBiciB. [lpote, mompwu
MO3UTHUBHY CTATUCTUKY B OKPEMHUX BY3JIaX, 3arajibHa CUTYyallis B YKpaiHi 3aJIMIIA€THCS
CKJIAJHOI0 4Yepe3 CHUCTEMHE BiJCTaBaHHA 1HQPACTPYKTypH BIJ CTaHIAPTIB
€Bporneiicekoro Corosy.

['omoBHOW0O MPOOIEMOIO Hapa3l € KPUTUYHUM IePIIUT CydaCHUX CKIIAJICHKUX
notyxHocteil. Jlns mopiBusiHHA: y [lonbmi Qyskiionye Onu3bko 30 MUIBHOHIB
KBaJpaTHUX METPIB CKJIaaiB KjaciB A 1 B, Toni sk B YkpaiHi 1ell MOKa3HUK JIeb
nocsarae 3 MiTbHOHIB, MPUYOMY 3HAYHA YacTHHA LUX TUIONI Oylia MOIIKOHKEHa abo
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MOBHICTIO 3pyHHOBaHa BHACJIIOK OOMOBHUX i (BTpaTH OLIHIOIOTHCA y moHaa 850
TUCSY  KBaApaTHMX  MeTpiB).  Yepe3  Oe3meKkoBI  PHU3UKKM  YKpaAiHCBHKI
BaHTQXOBIJIMPABHUKM 3MYIICHI BUKOPUCTOBYBATH aJbTEPHATUBHI JIOTICTHYHI
Mapuipytu depe3 moptu Ilonpmii, Pymynii Ta bonrapii. Buxopucranus moprtis
['mancpka Ta KoHCTaHIM MPU3BOIWTE A0 30UTBIIEHHS BiICTaHI TIEPEBE3CHHS Ta 0
3IOPOKIAHHS BAPTOCTI JOCTABKHA KOXKHOT OJTMHUIII TOBapY.

Jlis mojonaHHs X PO3PUBIB HEOOXIAHWN HOBHM MOTJSA Ha PO3MIIICHHS
00'€KTIB TPaHCIOPTHO-JIOTICTUYHOI 1HpacTpykTypu. Lle morpedye BaoCKOHAIECHHS
HAyKOBO-METOJMYHOI 0a3u Juisi OOIPYHTYBAaHHSI MOTYXHOCTI HOBUX KOHTEHHEPHHX
TEpMIHATIB Ta iX CTpaTEriyHOro po3TalryBaHHs. HalmioHanpHa TpaHCIOPTHA CTpaTeris
VYkpainu 10 2030 poky BU3HaYa€ MPIOPUTETOM CTBOPEHHS MEPEKI MYJIbTUMOIAIbHUX
KJIACTEPIB Ta TaK 3BAHUX «CYXMX IMOPTIB» Y 3axXiJHUX perioHax kpainu. Lle 1o3BonuTth
PO3BAHTAKUTHU MPUGPOHTOBI 30HU Ta 3a0e3MeUnTH Oe3nepediiHu eKCoPT arpapHoi
IPOIYKLIi, 30KpeMa 4yepe3 BUKOPHUCTAHHS CIELiali30BaHUX KOHTEHHEPIB AJIA 3€pHA,
K1 € Ha0araTo MOOUIBHIIIMMU 32 TPAJUILIIIHI BarOHU-3€PHOBO3H.

[lepcnekTHBH YKpaiHCBKOTO CEKTOPY KOHTEMHEPHHMX MEpEeBE3€Hb MOB’S3aHI 3
AKTUBHUM BIPOBAPKCHHSIM MYJIbTUMOAAIBHUX JIAHLIOTIB, TaKUX SK KOMOiHAIli
MOPCBHKOT'O Ta 3aJII3HUYHOTO TpaHCcopTy. PopMyBaHHS yYMOB JJIs MiABUILEHHS PiBHS
KOHTEHepu3allii 4epe3 PO3BUTOK HOBHUX TPAHCHOPTHUX MPOAYKTIB € KIIOYEM [0
BIKMBAHHS Ta PO3BUTKY €KOHOMIKM. CHCTEMHA 1HTEerpallisi IHHOBALIMHUX TEXHOJIOT1M,
aBTOMATH3alllsl MUTHUX MPOLENyp Ta BIAHOBIEHHS 3pyHHOBaHOI 1H(PACTPyKTypHu
JO3BOJISATh YKpaiHI CTaTW IOBHOILIIHHOIO YAaCTUHOIO TJI00AJbHOI KOHTEHMHEPHOI
Mepexi, 3a0e3ledylourd BHCOKY SKICTh CEpBICY Ta EKOHOMIYHY e(EeKTHUBHICTb
HAI[lOHAJILHOI JIOT1ICTUKH.
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) CEKLIA
IHO®PMAIIIHHI TEXHOJIOTTI HA TPAHCITOPTI

VJIK 004.9:656.01:331.4
IH®OPMATHU3ALIS JIOTICTUKU B KOHTEKCTI EKOJIOTTYHOI
BE3IMEKHU TA OXOPOHU NPALI YYACHHUKIB JOTICTUYHOTO
JAHIIOT A

JlomoTbko [lenuc BikTopoBuy, 11.T.H., mpodecop
JlakTionoB Ouiekcanap IlerpoBuy,

JInToB4eHKO AHAPiA AHATOMIOBHY,
3osn04eBcbknii Ouekcanap JleoninoBuu
Vkpainucokuu deporcasnuil ynisepcumem 3anisHUYHO20 MPAHCHOPY
den@kart.edu.ua

CyuacHU pO3BUTOK JIOTICTUYHUX CHUCTEM HEBIIJIIIBHUNM BiJ TPOIIECIB
nugposizaiii Ta iIHPopMaTu3aiii. YpoBaHKeHHs HUPPOBUX TEXHOJIOTIA — CHCTEM
ynpasiiHHs TpancnoptoMm (TMS), cucrem yrnpasninus ckiagoM (WMS), TexHosoriit
Intepuery peueit (IoT), mryunoro inrenekty (III) Ta OGrnokueliHy — CyTTEBO
M1JBUIILY€E TTPO30PICTh, €PEKTUBHICTH Ta CTIAKICTH JIAHIIOTIB MOcTa4aHHs. BogHouac
CTpiMKa aBTOMAaTH3allisl MMOPOJKY€E HOBI BUKIUKH y cdepl eKOJOTiuHOI Oe3neku Ta
OXOpPOHU Tpalll YYaCHUKIB JIOTICTUYHOTO JIAHITIOTa, SIK1 MOTPEOYIOTh KOMIUJIEKCHOTO
HAyKOBOI'O OCMMCJICHHSI.

AHani3 cyyacHUX TE€HAEHLIN CBIAUMTh, 0 B YKpaiHl uudpoBizallis J0riCTUKA
€ CTpaTeriyHuM IMpioputeroM. AKTUBHE BhpoBajkeHHS TMS ta WMS nosBoiisie
CKOpPOYYBaTH OIepaliiiHl BUTPAaTH Ta ONTHMI3yBaTh MapUIPyTH3allil0, 30KpeMa
3HIKYBaTU BUKUIM CO2 HIJITXOM ONTHUMI3alli MapIIPYTIB 1 IEPEX0y Ha EAEKTPUIHHMA
TpaHcnopT. EkoyioriyHa CBIIOMICTh CTa€ OJHUM 13 KJIIOYOBUX KpPHUTEpIiB
KOHKYPEHTOCIPOMOKHOCTI JIOTICTUHYHUX KOMITaH1i B yMOBax €BPOIHTErpalii Ta BUMOT
€pporneiickkoro 3eneHoro kypcy (EU Green Deal). Ile miaTBepKyeThes
JOCIIJKEHHSIMA BITUM3HSHUX HAYKOBI[IB, $KI HarojomylTh Ha HEOOXITHOCTI
BIIPOBA/DKCHHS TIPUHIIMITIB 3€JICHOI JIOTICTUKM SK HEBIJ €MHOI YMOBH CTajoro
PO3BUTKY TaTy3i.

[arerpamis ESG-konneniiii (Environmental, Social, Governance) B norictuuny
JISTTBHICTD BIJIKPMBA€ HOBI MOMIIMBOCTI JUIS CHCTEMHOTO BHPIIMICHHS MPoOIeM
oxoponwu mpari. CoriansHa ckinanoBa ESG nepenbdayae BUKOPUCTaHHS IHHOBAIlIMHIX
TEXHOJIOTIH — CEHCOpIB O€3IMeKH, aBTOMATU30BAHUX CHUCTEM KOHTPOJI — s
3ano0iraHHs aBapisM 1 TpaBMaM [EpCOHANy CKJaliB, BOJIIB Ta ONepaTopiB
JIOTICTUYHUX IIeHTPiB. BinmoBiaHicTh MixkHapoauuM ctanaaptam [ISO 45001 (oxopona
npaiii) Ta ISO 14001 (exonoriyHuil MEHEKMEHT) HA0yBa€ KPUTUUHOTO 3HAYEHHS 1JIs
YYaCHUKIB JIQHIIOTa TMOCTAyaHHS, IO IHTErPYIOThCS B €BPOMEUCHKUI PHHOK.
HocnimkeHHs, mpoBeeH1 y pamkax koHuemniii [aaycrpii 4.0—-5.0, miaKpecIoTh, 1110
uudpoBa TpaHcopmallisd JAHIIOTIB TOCTavyaHHA O€3MOCEpEeIHbO BIUIMBAE HA
MOKa3HUKHU CTajoro po3BUTKy Ta ESG-pe3ynbTaTUBHICTD MiIPUEMCTB.
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TexHosoriss OJIOKYEMH 3a0e3rnedyye TOBHY NPOCTEXKYBAHICTh YCIX €TariB
JIOTICTUYHOTO JIAHIIOTa, 10 JI03BOJIsSIE BepU(IKYBATH BiAMNOBIAHICTh €KOJOTTYHUM
HOpPMaM Ta YMOBaM Ipalli Ha KO>)kHOMY 3 HuX. 3actocyBaHHs 11l Ta Benmmkux maHmx
(Big Data) yMOXJIMBIIO€ MPOTHO3YBAHHS EKOJIOTIYHUX PU3HKIB Ta MOTEHIIINHUX
HeOe3MneK JJIs MPaliBHUKIB Y peXuMi peanbHoro yacy. CUCTEeMHUH OIS JiTepaTypu
2010-2024 pp. [1-3] 3acBiguye, mo curepreTudre noeaHanus 11, 6mokueitny ta loT
€ KJIIOYOBUM YWHHHUKOM TMiJIBHILEHHS ONMEpaiiHoi eQeKTUBHOCTI, MPO30pPOCTI Ta
CTIAKOCTI JIAHITIOTIB MOCTA4YaHHS J0 30BHINIHIX BUKJIUKIB, 30KpeMa €KOJOTIYHOIO Ta
COLIIAJIBHOTO XapaKTepy.

Takum uYuHOM, 1H(pOpMATH3AIlisl JIOTICTUKH € HEOOXITHOI  yMOBOIO
3a0e3MeUeHHs] €KOJIOriYyHOi O€3MeKH Ta OXOPOHW Ipalll B CYYaCHOMY JIAHIIIOTY
nocradyaHHs. BrnpoBa/pkeHHs UUPPOBUX  pIlIEHh Mae€  CYNPOBOKYBATUCA
KOMITJIEKCHUM II1JIX0JIOM, III0 Tependadyae: MOHITOPUHT €KOJOTIYHUX IMOKAa3HUKIB Y
peXHMI peaThbHOr0 4Yacy;,; aBTOMATH30BaHWHA KOHTPOJIL YMOB TIpalli TEPCOHATY;
BIIMOBIAHICT MDKHApOAHUM cTaHgapraM ESG Ta BuMoraMm HaliOHaJIbHOTO
3aKoHOJaBcTBa. [loganpinl AOCHIIPKEHHS B LIbOMY HamnpsMl MAaTUMYTb HPaKTUYHY
LIHHICTh JJI1 aBTOTPAHCHOPTHUX MIJMPUEMCTB B YMOBAaX BIJHOBJICHHS €KOHOMIKH
VYkpainu Ta Kypcy Ha €BpOIHTErpauio.
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IHTET'PAIIIA IHTEJEKTYAJIBHUX TPAHCIIOPTHUX CUCTEM Y
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CrenanoB Ouekciii BikTopoBuu, 1.7.H., mpodecop,
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CyyacHu#l pO3BUTOK TPAHCIIOPTHO-JIOTICTUYHUX CUCTEM BIIOYBAETHCSI B YMOBaX
3pOCTAalOYMX BHUMOI JO MIBUAKOCTI, HAJIMHOCTI Ta EKOHOMIYHOi e(EeKTHBHOCTI
nepeBe3eHb. [obamizalliss pUHKIB, TMIABUILCHHS KOHKYPEHINI Ta HEOOXI1JIHICTh
onTumizauii BUTpaT OOYMOBIIOIOTH MOTPeOYy Yy BIPOBAIKEHHI 1HHOBALIIMHUX
TEXHOJIOT1M YNpaBIiHHS JIOTICTUYHUMH Tipouiecamu. OHUM 13 KIIOYOBUX HaIpsIMIB
TAKOTO PO3BHUTKY € 1HTEerparlis iHTeJekTyanbHux TpancnopTtHux cucteM (ITC), ski
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3a0e31euyloTh aBTOMAaTHU30BaHUN 301p, 0OpoOKy Ta aHami3 iHdopmallli, a TaKoX
HIATPUMKY IPUNAHATTS YIIPaBIIHCHKUX PIIIEHb y pEalbHOMY Yaci.

[HTenekTyanbHl TpaHCHOPTHI cUCTEMH  (OPMYIOTH OCHOBY  IM(POBOT
1HGPACTPYKTYPH TPAHCIIOPTHOI ray3i, T03BOJISIIOUM 00’ €JHATH TPAHCIOPTHI 3aco0wu,
JIOTICTHYHI IIEHTPH, JOPOXKHIO 1HGPACTPYKTYpy Ta iHPOpMaIliitHi mIaTGopmMu B €IMHE
iHhopmariiiine cepemoBuimie. Ile cTBOproe TepemyMoBH IS TIIBUINEHHS
e(EKTUBHOCTI JOTICTUYHUX MPOIECIB, 3HIKEHHS BUTPAT 1 MIABUILIEHHS PIBHA O€3MEKU
nepeseseHs [1; 2].

Mertorw poboTtu € mociipkeHHs: ocobmmBocTelt iHTerpaiii ITC y morictuusi
MPOLIECH, BU3HAYEHHS KIIFOUOBUX TEXHOJOTIYHUX PIlIEHb Ta OI[IHKA iX BIUIMBY Ha
€()EeKTUBHICTh TPAHCIIOPTHO-JIOTICTUYHUX CUCTEM.

[HTENeKTYyanbHI  TPAHCHOPTHI  CHUCTEMH  SBJSIOTH  COOOK  CYKYIHICTB
TEXHOJIOT1YHHUX 1 IPOrpaMHUX 3aco0i1B, 1110 3a0e31euyIoTh 301p, 00poOKy, repeaady Ta
BUKOPUCTAaHHA 1H(OpMalli Uil yOpaBiIiHHS TPAHCIOPTHUMH MOTOKaMH 1
aorictuyHuMU oneparisMu. Y sorictuii ITC BukoHyroTh pyHKIIIO 1H(OpMALIITHOTO
IHTErpaTopa, 110 MOEJHYE P13HI €JIEMEHTH CUCTEMU — B1JI IOCTAYaIbHUKIB JJO KIHIIEBUX
CIIO’KHMBAYiB.

Iarerpanis ITC npo3Bosisie mepeiith Bix (parMeHTapHOIO YHOPABIIHHS 10
CHUCTEMHOT0 MiAXOAY, 1110 3a0e3MeUy€ y3roIXKEHICTh /1 yC1X YYaCHUKIB JIOTICTUYHOTO
IpolLiecy Ta MiABUILYE HOro e(peKTUBHICTS [3].

[HTerparist iHTENEeKTyaIbHUX TPAHCIIOPTHUX CUCTEM Y JIOTICTHKY 0a3y€eThCs Ha
BUKOPHUCTAHHI KOMIUIEKCY IU(GPOBUX TEXHOJIOTIH, cepes SIKUX KIYOBE 3HAUYEHHS
MaloTh:

1. CucreMu CynmyTHUKOBOTO MOHITOPUHTY Ta TEIEMATUKH

3acTocyBaHHS GPS/GLONASS-TexHomorii JO3BOJISIE 31MCHIOBATH
Oe3rnepepBHUII KOHTPOJIb 332 TIEPEMIIICHHSIM TPAHCIIOPTHUX 3ac00iB 1 BaHTaxiB. Lle
3a0e3reuye TMIJBUIICHHS MPO30POCTI JIOTICTUYHUX ONepalid Ta MOXKJIUBICTh
OMEpPAaTUBHOIO PEaryBaHHs HA BIAXWUJIEHHS BIJl 3aIJIAHOBAHUX MapIIPYTiB.

2. TpancnoptHi Ta JorictuyHi iHpopmariitHi cuctemu (TMS, WMS)

Cucremu ynpasinidHs Tpancnoptom (TMS) ta ckianom (WMS) 3a0e3neuyroTh
aBTOMATHU3allll0 [UIAHYBAaHHA TIE€PEBE3E€Hb, YMPABIIHHS 3aracamu, KOOPAHMHAILIIIO
noricTuyHuX omepauiit. Ix interpanis 3 ITC no3Bonse MiABUIIUTU e(peKTHBHICTD
BUKOPUCTaHHS PECYPCIB 1 3SMEHIIUTH BUTPATH.

3. Intepuer peueit (IoT)

BukopucTtanHs CEHCOPHHMX MPHUCTPOIB Ja€ 3MOTYy KOHTPOJIIOBATH MapaMeTpu
NepeBE3CHHs (TeMIIepaTypy, BOJOTICTh, BIOpAIIii0), MO0 € 0COOJMBO BAXKIUBUM IS
TPAHCTIOPTYBAHHS YyTJIMBUX BaHTAXIB.

4. AHaiTUKa BEJIMKUX JAHUX Ta MITYYHUH 1HTEIEKT

AHani3 BeIMKUX 00CATIB TaHUX JO3BOJISIE IPOTHO3YBATH TOMHT, ONITUMI3YBaTH
MapIIpyTH, 3MEHIIYBaTH PU3UKUA 3aTPUMOK Ta MiABUIINYBAaTH TOYHICTH IUTAHYBaHHS
JIOTICTUYHUX orepartiii [4].

5. Xmapsi matdopmu Ta 1udpoBi EKOCUCTEMHU

XMapH1 TEXHOJOTIT 3a0€3MeUyI0Th IHTErpaliio pi3HUX 1HPOPMALIHHUX CUCTEM
y €IMHE CepEeAOBHIIE, IO T03BOJISE 3a0€3MEYNTH JOCTYI 10 IaHUX Y PealbHOMY Yaci
Ta IM1ABUIIUTU THYUYKICTh YIIPaBJIIHHS.
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[HTerpamis iHTENEKTyaJbHUX TPAHCIOPTHUX CHUCTEM Y JIOTICTUYHI MPOLIECH
3a0e3nevyye CyTT€BE MiABHUILEHHS €()EeKTHMBHOCTI (PYHKIIOHYBaHHS TpPaHCIOPTHO-
JIOTICTUYHUX CHCTEM. 30KpeMa, pe3yIbTaTh AOCTIKEHb CBII4aTh, 110 BUKOPUCTAHHS
ITC no3Bossie MOKpamuTH KOHTPOJIb 32 BUKOHAHHSM JIOTICTHYHUX omneparii [2; 5].

Kpim exonomiunoro edexty, interpamis ITC chopuse mniaBHILIEHHIO PIBHSA
Oe3MeKu nmepeBe3eHb, 3MEHIIICHHIO HETaTUBHOTO BIUIMBY HA HABKOJIUIITHE CEPEIOBHILS
Ta TMIIBUIIEHHIO SKOCTI 0OCITYyTrOBYBaHHS KIII€HTIB.

BaxxnuBUM acmekToM € MOXIJIHMBICTh CTBOPEHHS aJalTHUBHUX JIOTICTHYHUX
CUCTEM, SIK1 37aTHI 3MIHIOBAaTH MapamMeTpu (yHKIIIOHYBaHHS 3aJIe’KHO BiJl 30BHIIIHIX
YMOB, TaKUX SIK 3MiHa MOIUTY, JOPOKHS CUTYallisl 400 MOTr0JIHI YMOBH.

HesBaxkaroun Ha 3naunuii norenmian ITC, mporec iX iHTerparii y JOriCTUYHI
MPOLIECH CYTIPOBOIKYETHCS psIoM podsiemM. OHIEI0 3 OCHOBHUX € BHCOKA BapTICTh
BIIPOBA/DKEHHSI CY4YaCHMX TEXHOJOTIH, IO BKIIOYA€E BUTPATH Ha O0OJIaAHAHHS,
porpamMHe 3a0e3MeyeHHs Ta MiAr0TOBKY nepcoHaiy. /s 6aratboX miANpUEMCTB LIE €
CYTTEBUM OOMEKEHHSIM.

[HIIOI0 MPOOJIEMOI0 € HEeNOCTaTHIM PIBEHb CTaHIapTU3alili 1H(GOpMaIliHUX
cucteM. BiACYTHICTh €IMHHMX CTaHIApTIB OOMIHY JaHUMH YCKJIAQJHIOE 1HTErPALIIO
PI3HHX CHUCTEM 1 3HIXKY€e e(eKTHBHICTh iX B3aemojli. Kpim Toro, icHye mpobiema
CYMICHOCTI 3aCTapuIiX CUCTEM 3 HOBUMHU HU(PPOBUMHU PIILIEHHSIMHU.

CytreBUM (akTopoM € TakoXK NUTaHHS KiOepOe3neku. BukopuctaHHs
udpoBUX MIaTGOPM Ta XMAPHUX TEXHOJIOTIH MiABUIILYE PU3UK HECAHKIIIOHOBAHOTO
noctymy no iHdopmarlii, 1mo Mo)Ke MPHU3BECTH A0 MOPYIIeHHS (YHKIIOHYBaHHS
JIOTICTUYHUX CHUCTEM.

Oxkpemoi yBaru morpedye mpobOiema KaapoBoro 3abesmedueHHs. EdekTuBHe
BrpoBapkeHHS [TC BuMarae HasBHOCTI KBamiikoBaHMX (paxiBIB, SKi BOJOMIIOTH
CydyaCHMMH 1H(QOpPMALIMHUMH TEXHOJIOTISIMA Ta 3/aTHI MPAaIIOBAaTH 3 BEJIUKUMHU
o0OcAraMu JaHuX.

[lepcnextuBu po3Butky iHTerpamii ITC y norictuuHi mpoiecu MoB’si3aHl 3
NOJAJbIIUM  yAOCKOHAJICHHSM TEXHOJOTIH INTYy4HOTO 1HTENEKTY, pPO3BHTKOM
aBTOHOMHOTI'O TPAHCIIOPTY, BIPOBAKEHHSAM OJIOKYEHH-TEXHOJIOT1H 1)1 3a0€3MeUeHHsI
MPO30POCTI JIOTICTUYHUX OIEpaliid Ta CTBOPEHHIM €IMHUX HU(POBUX TIIATHOPM.

OuikyeTbcs, 10 B MalOyTHbOMY JIOTICTUYHI CHUCTEMH HaOYyIyTh XapakTepy
MOBHICTIO  IHTErpOBaHUX  LU(MPOBUX  €KOCUCTEM, Kl  3a0e3medyBaTUMYTh
Oe3nepepBHUIl 00MIH 1HGOPMAIIIEI0 MK yCiMa yyacHUKaMU mpoiecy. Lle 103BonuTh
MIIBUIMUTH €(EKTUBHICTh YNPABIiHHSA, 3HU3UTH BUTPATH Ta 3a0€3MEUYUTH BUCOKHMA
PIBEHb SKOCT1 TPAHCIIOPTHHUX TTOCIIYT.

[HTETpaIlis 1HTENeKTyaIbHUX TPAHCIIOPTHUX CUCTEM Yy JIOTICTUYHI MPOIECH €
BaXUIMBUM HAmNpsSMOM pPO3BUTKY CYy4YacHOi TpaHCHOPTHOI ramy3i. Bukopucranhs
MUPOBUX  TEXHOJIOTIM  JIO3BOJISIE  MIABUIIUTH  €(QEKTUBHICTh  YMPaBIIHHA,
ONTHUMI3yBaTH BUKOPUCTAHHS PECYpCIB, 3HU3UTU BUTpATH Ta MIABUIIMTH SIKICTh
JIOTICTUYHUX MOCHYT.

HesBaxatouu Ha icHy041 npobsieMu, nepcrnekTuBu po3BUTKY ITC € 3HauHUMU 1
BH3HAYAIOTh MOJANBIINI PO3BUTOK TPAHCIIOPTHO-JIOTICTUYHUX cucTeM. KomruiekcHe
BITPOBAKEHHSI IHTEIEKTYaTbHUX TEXHOJIOT1i CTBOPIOE MIEpEAyMOBH 7151 (pOopMyBaHHS
e(eKTUBHOI, THYYKOi Ta KOHKYPEHTOCIIPOMOXHOI JIOTICTUYHO1 1HQPACTPYKTYPH.
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CydacHull pO3BUTOK TPAHCIOPTHUX CHUCTEM CYIPOBODKYETHCS CTPIMKUM
3poCTaHHsIM 00cAriB 1H(OpMaIli, 0 TEHEPYEThCS PI3SHOMAHITHUMH JIKEPEIIaMH,
BKJIFOYAIOYM TPAHCIOPTHI 3aCO0H, JOPOKHIO 1HPPACTPYKTYpPY, MOOUIHHI MPUCTPOI
KOPUCTYBauiB Ta 1HGOpPMAIliiiHI CHCTEeMH YyNpaBIiHHS. Y IIMX yMOBaX TpaaulliiHI
METOJM OOPOOKHM JaHUX BUSIBIISIIOTHCS HEIOCTATHBO €(PEKTUBHUMM, IO OOYMOBIIIOE
HEOOXIJTHICTh BOPOBAKEHHS TEXHOJIOT Benukux nanux (Big Data) y cucremu
yHOpaBIiHHSA TPaHCHIOPTOM. BUKOpHCTaHHS BENWKUX JAaHUX JI03BOJISIE 3a0€3MEYUTH
OUIbII BHCOKHI pIBEHb OOIPYHTOBAHOCTI YIPABIIHCHKHUX PIlI€Hb, I1IBUILIUTH
e(EeKTUBHICTh (PYHKIIOHYBAHHS TPAHCIOPTHUX CHUCTEM Ta 3HU3UTH PIBEHb
aBap1MHOCTI.

[ToHATTS BENUKHUX JaHUX y TPAHCIOPTHINA Taimy3l MOB’si3aHe 3 OOpPOOKOIO
3HAYHUX 32 00CSITOM, IMIBUAKICTIO HAIXO/PKEHHS Ta PI3HOMAHITHICTIO 1HGOpMAIITHIX
MOTOKIB, SIKI HE MOXYTh OyTH €(EKTUBHO MpOaHaTI30BaHI TPAAUIIIMHIMH 3aCO0aMHU.
OCHOBHUMH XapaKTEPUCTHUKAMU TaKHX JAHUX € OOCST, MBHUAKICTh, PI3HOMAHITHICTh
Ta JJOCTOBIPHICTD, 1110 BU3HAYAE CKJIAIHICTh iX 00pOOKH Ta MOTpedy y crieniaaizoBaHuX
TEXHOJOTIsAX aHamizy . JKepernamu BENMKMX JaHUX y TPAHCHOPTI BUCTYIAIOTh
cuctemu GPS-naBiraiii, CCHCOpHI Mepexi, BIJICOCITOCTEPEKECHHS, JTaHI MOOUIHHUX
OIepaTopiB, COLIaTbHI MEpEXi Ta IHPOpPMaIliiiHI CHCTEMHU NEPEBI3HUKIB.

3acTOCYyBaHHS BEJIMKHX JIaHUX Yy CHCTEMax YMpaBIiHHSA TPAaHCIOPTOM
3a0e3nedye MPUHIMIIOBO HOBI MOXIIMBOCTI JUIsl aHallidy Ta MPOTHO3YyBaHHS
TPaHCIOPTHUX TpoLeciB. 30KpeMa, 00poOKa aHUX y peallbHOMYy 4Yacl JO03BOJISIE
3MIIACHIOBATH ONEPATUBHUI MOHITOPUHI JOPOXKHBOI CHUTYyallli, BUSBISATU 3aTOPH,
IIPOTHO3YBaTH 3MiHY TPAaHCHOPTHUX TOTOKIB Ta ONTHUMI3yBaTH MapUIPyTH PYXY.
BukopuctaHHs 1CTOpMYHMX JaHUX J03BOJIsiE (OpMyBaTH MOJENI TOBEIAIHKU
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TPAHCIOPTHUX CHUCTEM 1 MPOrHO3YBATH iX PO3BUTOK y CEPEIHBO- Ta JOBTOCTPOKOBIM
MEPCTIEKTHBI .

OaHuM 13 KJIIOUOBUX HAMpsIMIB 3aCTOCYBAaHHS BEIMKUX JAaHUX € yHPaBIIHHS
JIOPOKHIM PyXOM y MICBKHX yMOBaX. AHaji3 iHpopMaIlii 3 pi3HUX JKEpell T03BOJISIE
dbopMyBaTH  ananTHUBHI CUCTEMH YIpPABIIHHA CBITIOQOPHUMH 00’ €KTaMH,
ONTUMI3YBAaTH TPOMYCKHY 3AaTHICTh BYJIUYHO-JAOPOXKHBOI MEpEki Ta 3HUKYBATU
piBeHb 3aTopiB. JloCHiPKeHHS MOKa3ylO0Th, 1[0 BUKOPUCTAHHS AJTOPUTMIB aHANI3y
BEIIUKUX JAHUX Yy TMO€JHAHHI 3 I1HTENEKTYyaJIbHUMH TPAHCIIOPTHUMHU CHUCTEMaMU
JTO3BOJISIE TIABUIIUTH €()EKTUBHICTh YMPABIIHHA PYXOM Ta 3MEHIIUTH 3aTPUMKHU
TPaHCIOPTHUX MOTOKIB .

BaxnuBuM  HampsiMOM € TaKOX BUKOPUCTaHHS BEJIMKUX JaHUX V
TPaHCIOPTHOMY IUUIaHYBaHHI Ta MOJENOBaHHI. 3acTOCyBaHHS 1H(oOpMalii Mpo
NepeMIIIeHHS] KOPUCTYBayiB, OTPUMAHO1 3 MOOUTbHUX MPUCTPOIB a0 TPaHCIIOPTHUX
KapT, J03BOJIA€ OUIBII TOYHO BHU3HAYaTH INONMHUT HA MEpeBe3eHHS, (opmyBaTH
ONTUMAJIbHI MapUIPyTH TPOMAACHKOTO TPAHCIOPTY Ta MIABUULYBAaTH SKICTh
TPAHCTIOPTHOTO OOCIIyTOByBaHHS HacelneHHsS . lle cTBoproe mnepenymMoBu s
dbopMmyBaHHS €()EKTUBHUX TPAHCHOPTHUX CHUCTEM, OPIEHTOBAHMX Ha NOTPeOH
KOPHUCTYBauiB. 3HAYHUI MOTEHL1AJ BEJIMKUX JAHUX HPOSBIAETbCA Y Cepl yIpaBIIHHS
TPAaHCHOPTHOIO IHPpPAcCTPyKTyporo. [HTerpamis NaHUX 3 PI3HUX JKEPES JO3BOJISIE
3MIICHIOBATH MOHITOPUHI TEXHIYHOTO CTaHy JOPOXKHIX 00’€KTiB, MPOrHO3YBaTH iX
3HOIICHHSA Ta IUIAaHYBaTH PEMOHTHI pOOOTH 3 ypaxXyBaHHSM (PAaKTUYHOIO CTaHy
iH(ppacTpykTypu. Lle cripuse migBuieHHI0 e(hEKTUBHOCTI BUKOPUCTAHHS PECYPCIB Ta
3a0€3MeUYCHHIO HAIMHOCTI TPAHCTIOPTHOT CUCTEMH .

VY JOricTUYHHUX CHUCTEMaxX BEJHWKI JIaHI BUKOPHUCTOBYIOTBHCS JJIS ONTHMI3allii
MpOIIECiB  TIEPEBE3CHHSI BaHTAXIB, YMPaBIIHHS 3amacaMd Ta  I1JBUILIEHHSA
e(deKTUBHOCTI JIAHIIIOTIB MOCTayaHHs. AHami3 1H(opMallli mpo pyX TPaHCIOPTHHUX
3aco0iB, CTaH JOPOXKHHOT MEPEXKI Ta IMOMUT Ha TMEPEBE3CHHS JI03BOJISIE 3MEHIIUTH
BUTPATH, CKOPOTUTHU Yac JIOCTAaBKM Ta MIJBHUILUTU piBeHb cepBicy . KpiMm Toro,
BUKOPUCTAHHS BEJMKUX JAHUX CIPUSE€ PO3BUTKY HOBHUX Ol13HEC-Mojeneil y
TPaHCHOPTHIN rany3i, 30KpeMa CepBiCiB CIIJIBHOTO KOPUCTYBAHHS TPAHCIIOPTOM.

PazoM 3 TuM, BOPOBAa[KEHHS TEXHOJOTIH BEIMKUX JaHUX Y CHCTEMHU
YHOPaBIiHHS TPAHCIIOPTOM CYTPOBOIKYETHCS PsiioM mpodsieM. OIHIEIO 3 OCHOBHUX €
3a0€3IeUCHHS SIKOCTI JIaHWX, OCKUIBKHM iX HEHOBHOTa a00 HETOYHICTh MOXKE
MIPU3BOIUTH 10 TOMIJIKOBUX YIIPABITIHCHKUX PIlICHb. [HIIOI0 BaXIIMBOIO TIPOOIEMOIO
€ THTeTpaIlis JaHuX 3 PI3HUX JHKEPE, 0 MAOTh Pi3HY CTPYKTYpY Ta popmat. 3HauH1
TPYJHOII TAaKOX TOB’si3aHl 13 3a0e3MedeHHsIM 1HPOPMAIIHOI OE3MEeKN Ta 3aXUCTY
NEPCOHAIBHUX JIaHUX KOPUCTYBAUiB TPAHCIIOPTHUX CHUCTEM.

Kpim Toro, peasnizariisi CHCTEM Ha OCHOBI BEIMKHX JAaHUX MOTpeOye 3HAYHUX
IHBECTHIIIN y CTBOpEHHs 1H(OpMAIHHOT 1HPPACTPYKTYpH, BKIIOYAIOUN CEpPBEPHI
MOTY>KHOCTI1, CHCTeMHU 30epiraHHs JaHUX Ta IporpaMHe 3a0e3neyeHHs AJid iX aHami3y.
Heo06xigHot0 yMOBOIO €()EKTUBHOTO BIPOBAKEHHS € TaKOXX MIATOTOBKa (paxiBIIiB,
3MATHUX TIPAIIOBaTH 3 BEJIMKUMH OOCATaMH JaHUX Ta 3aCTOCOBYBAaTH Cy4YacHi
AHAJIITUYH]1 METOIU.

[lepcieKTHBH PO3BUTKY 3aCTOCYBAaHHS BEJIMKHX JaHUX Yy TPAHCIOPTHHUX
CUCTEMax TOB’S3aHI 3 TMOJAJBIIMM YJOCKOHAJEHHSM TEXHOJIOrH IITYy4YHOIO
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iHTeNneKTy, [HTepHeTy peueld Ta XMapHUX o0unciaeHb. OUIKY€EThCS, IO IHTETPpaLlisl [UX
TEXHOJOT1M /J03BOJUTH CTBOPUTH IHTENEKTyallbHI TPAHCIOPTHI CHUCTEMH HOBOTO
MOKOJIIHHS, 3/1aTHI IO CAMOHABYAHHSA Ta aJlanTallii 70 3MIHHUX YMOB ()yHKI[IOHYBaHHS.
Lle, y cBOIO uepry, CupusTUME MiIBULIEHHIO €()EeKTUBHOCTI YIIPABIiHHSA TPAHCIIOPTOM,
3HIKEHHIO PiBHS aBapiiHOCTI Ta MOKPAIICHHIO SIKOCTI TPAHCTIOPTHUX MOCHTYT.

Takum 4MHOM, BUKOPUCTAHHS BETUKUX JaHUX € OJHHUM 13 KIFOYOBHUX HAIPSIMIB
PO3BUTKY Cy4acHHX CHCTEM YIPABIIHHS TPAHCIOPTOM. IX 3acTocyBaHHs 3a0e3neuye
nepexia 0 HOBOI MapaJiurMu yIpaBIliHHS, 3aCHOBAHOT Ha aHaJI31 TaHUX, 10 TO3BOJISIE
MIJBUIIUTH €()EKTUBHICTh, OC3MEKY Ta CTATICTh TPAHCIIOPTHUX CHUCTEM.
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VY cydacHHX yMOBax CTPIMKOIO PO3BUTKY aBTOMOOUIBHOIO TPaHCHIOPTY
O0COONMBOrO  3HAYE€HHA HaOyBa€ BIOPOBA/KEHHS  IHTEJIEKTYaJbHUX  CHUCTEM
aBTOHOMHOI'O0 KepyBaHHS. Taki cucTeMu 0a3yloTbCsi Ha BUKOPUCTAaHHI IITYYHOIO
inTenekty (ILI), mo q03BoJsg€ 3a0€3MeUnTH BUCOKUIM PiBEHh aBTOMATH3AIli1 ITPOIIECIB
KepyBaHHS TPAHCIIOPTHUMH 3aC00aMH Ta MIHIMI3yBaTH BIUIMB JIOJCHKOTO (paKkTopa.

OCHOBOIO aBTOHOMHOTO KEpPYBaHHS € KOMIUIEKCHA IHTETpallisi CEHCOPHUX
CUCTEM, JI0 SIKMX HaJIe,aTh KaMepH, JiJapH, pajapu, yJbTPa3BYKOBI NaTYMKUA Ta
cuctemu riobanpHoro mosumionyBanHs (GPS). 3i0pani nmani oOpoOsStOTHCS 3a
JIOTIOMOTOI0  aJITOPUTMIB MAIIMHHOTO HABYaHHS Ta KOMII IOTEPHOTO 30py, IO
JI03BOJISIE PO3MI3HABATU JIOPOXKHI 3HAKH, PO3MITKY, MIIIOXO/IB Ta 1HINI TPAHCIOPTHI
3aco0u. [HTEeNeKTyanbHa cHUCTEMa aBTOHOMHOTO KepyBaHHS CKIAHAae€Tbes 3
KUTBKOX KJIIOYOBHUX MOJYJIIB: MOJYJb CIHPUUHSATTS, MOIYJb JIOKaTi3allii, MOIYJb
IJTaHYBaHHS TPAEKTOPii Ta MOIYJIb KepyBaHHSA. MOAy/Ib CIIPUHHATTS BiAIOBIAaE 3a
aHali3 HAaBKOJIMIIHBOTO CEpPEJOBUINA, MOIYJb JIOKai3alii BU3HAYa€ TOYHE
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MOJIOKEHHST TPAHCIIOPTHOrO 3acoly, MOAYJb IUIaHyBaHHS (opMmye Oe3nedHy
TPAEKTOPIIO PyXY, @ MOJIYJIb KEPYBAHHS peajizye BiMOBIIHI M.

OpHi€ro 3 KIIOYOBUX TEpeBar aBTOHOMHUX CHUCTEM € TIBUIIEHHS O€3MeKH
JIOPOKHBOTO PYXY. 3aBISKH MIBHAKOMY aHai3y CUTyalii Ta MNPUUHSATTIO PIllIEHb Y
peaIbHOMY Yaci 3MEHIIYEThCSI PU3UK BUHUKHEHHSI TOPOKHBO-TPAHCTIOPTHUX MPHUTO]I.
Kpim Toro, Taki cuctemMu 103BOJIAIOTH ONTHMI3yBaTH TPAHCHIOPTHI MOTOKH, 3HU3UTH
BUTPATH MAJBHOTO Ta 3MEHINUTHA HETATUBHHWI BIUIMB HA HABKOJIMIIHE CEPEIOBUIIIC.

Pa3om 3 THM iCHYIOTH MEBHI MPOOJEMHU Ta BUKIUKH, 30KpeMa 3a0e3medeHHs
HAJIHHOCTI pOOOTU CUCTEM Y CKIIAJJHUX MOTOJHUX YMOBAX, 3aXUCT BiJ KiOep3arpos, a
TaKoX HEOOXITHICTh YJOCKOHAJIEHHsI 3akoHojaBuoi Oasu. I[lomanmplivii po3BUTOK
aBTOHOMHOI'O TPAHCIOPTY IOB’A3aHUN 13 BIPOBAHKEHHSIM TexHoJorii V2X, 1mo
3a0€3MeuyroTh OOMIH JaHUMH MK TPAHCIIOPTHUMHM 3aco0aMu Ta IHPPACTPYKTYPOIO.

36ip AaHuX i3 ceHcopiB

(kamepu, nigapu, pagapu,
GPS)

MOHITOPUHT BUKOHAHHA MonepeaHs 06pobka Ta
Ta KopeKuia ain y dinbTpauia oTpumaHoi
peanbHoOMy yaci iHpopmaLii

Mepeaaya KomaHg,
BMKOHABYMM MexaHizmMam
(kepmo, ranbma,
akcenepatop)

Po3ni3HaBaHHA 06’€KTiB Ta
aHani3 LOPOKHbOI
cuTyauii

B13HayeHHA noTo4HOro
MPUAHATTA PilLEHHA WOA0 NOJIOXKEHHSA
KEPYHUUX i TpaHCcNopTHOro 3acoby
(nokanisauis)

MporHo3syBaHHA
NoBeAiHKM iHLINX
YYACHUKIB pyxy

MobyaoBa onTMManbHOI
TPaEKTOPIi pyxy

Puc.1 AnroputMm poOOTH 1HTEIEKTYaJIbHOI CHUCTEMH aBTOHOMHOT'O K€PYBaHHS

Y pe3ynbraTi JOCHIDKCHHS BCTAHOBJIEHO, IO 1HTEJIEKTyajlbHI CHUCTEMHU
ABTOHOMHOTO KEPYBAaHHS TPAaHCIOPTHUMH 3ac00aMH € TEPCIEKTHUBHUM HAIpPSIMOM
PO3BUTKY aBTOMOOINTBHOTO TPAHCIOPTY. IX BIPOBAKEHHS CHPHUSE ITiBUIIECHHIO
0e3neKu JOpPOKHBOTO PyXy, €(PEKTUBHOCTI IEPEBE3CHb Ta 3HIKCHHIO BIUIUBY
moacekkoro  (akropa. Ilomanmpimuii  poO3BUTOK TaKMX CHUCTEM TIOB’SI3aHUN 13
YAOCKOHAJIEHHSIM QJITOPUTMIB IITYYHOTO 1HTEJEKTY, MIJABUIICHHAM HaJIHHOCTI
po0OOTH Ta IHTETPAIIEIO 3 IHTEIEKTYATbHOIO TPAHCTIOPTHOO 1HHPACTPYKTYPOIO.
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HAP®POBUU OBJIK Y TPAHCIHOPTHOMY INTPOLHECI HIEPEBE3EHHA
HOWTYYHUX BAHTAXIB
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[TomTy4yHi BaHTaXX1 CTAHOBJISTH HAMOLITBIIT HEOAHOPIHY KaTETOPII0 B CTPYKTYP1
BAHTA)KOIOTOKIB aBTOMOOIILHOrO TPAaHCHOPTy. IX cremudika - pi3HOTHIHICTD
rabapuTiB, MacH Ta MaKyBaHHSA, HEOOXIJHICTh I1HAMBIAYaJIBHOTO OOJIIKY KOXXHOI
OJMHUIII Ta BHCOKA YacTOTa TMEPEBAHTAXECHb - 3YMOBJIOE CYTTE€BO BHIIUN PiBEHb
MOMUJIOK 17eHTU(]iKallll MOPIBHIHO 3 HaBaJIbHUMM a00 PIAKMMHU BaHTaXaMH. 3a
OLIIHKAMHU JIOTICTUYHUX OMNeparopiB, A0 4,2 % BiANpaBieHb MOIITYYHUX BaHTaXIB
MaroTh PO301KHOCTI MK (PAKTUYHUM CKJIaI0M 1 TOBApOCYNPOBITHUMH JTOKYMEHTaMU
B’Ke Ha erami 3aBaHTaxeHHs [1]. Lle reHepye mpereHsii, MOBEpHEHHs Ta 3aTPUMKHU
JIOCTaBKH, AK1 B CYKYITHOCTI 30UIbIIYIOTh OTEpalliiiHi BATPATH NepeBi3HuKa Ha 9—14 %.

Tpamumiitauii miaxig g0 o0JIiKy — ManepoBl HAKJIAIHI 3 pyYHUM MiApaxyHKOM
— MPaKTUYHO BUYEPIIaB CBiM MOTEHIlIa] B yMOBaX 3POCTaHHS OOCSTIB €JIEKTPOHHOI
TOPTiBIi Ta  MYJBTHCOPTOBOTO  TOCTa4aHHs. BNpPOBa/pKeHHS  TEXHOJOT1H
aBToMaTH4HOI imeHTudikarii (AutolD) — mrpuxoBux xomiB ctanaaptiB GS1-128 ta
QR, a Takox RFID-miTOK - BiIKpUBa€ MOXJIHBICTH (POPMYBaHHS 3aMKHEHOTO KOHTYPY
1 (poBOro 00JIIKY Bij MOCTaYaIbHUKA 10 OTPUMYBAya, /1€ KOKHA OJUHUII BAHTAXKY
OTPUMYE YHIKAIbHUI LIU(PPOBUM MACTIOPT 1 BIACTEXKYETHCSA B peaibHOMY Yaci [2].

Mera po0OOTH - pO3pOOUTH MOKA3HUKH €(EKTHUBHOCTI CUCTEMH LU(POBOTO
OOJIIKy TMOIITYYHUX BaHTaXIB Ta OOIPYHTYBAaTH KpUTepii BUOOPY TEXHOJIOTrIT
aBTOMATHYHOI 1IeHTU(IKAIIT 3a7I€KHO Bl XapaKTEPUCTHUK TPAHCTIOPTHOTO MPOLIECY.
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CraHep

BaHTamHWA OTpuMyBaY

TepMiHan

EAN-128 / GS51 CKaHYEaHHA 2D RFID + WTpHxKOL, ManidecT POF41T

naHi obniky

1 I
| 1
I 1
| 1
| 1
I 1
| 1
| 1
I 1
| :
b -

FeHepauin CKaHYBaHHA XmapHa baza IBITHICTD

WITPHXKO oY Ta pepudik. (ERP/WMS) & aHaniTMKa

GS1-128 / QR +0,3 £/ noanuin KPI pawhopa

Puc. 1. JIBOKOHTYypHa cXxemMa TPaHCIIOPTHOT'O IIPOLIECY NEPEBE3EHHS MOIITYYHUX
BaHTaXIB 13 CUCTEMOIO IIU(PPOBOTO OOIIKY

Ha puc. 1 mnpencraBieHO aBTOPCHbKY JIBOKOHTYPHY CXEMy oOprasizamii
TPaHCIOPTHOTO Tpoiiecy. BepxHiii koHTYyp BimoOpaxae (I3MUHHA pyX BaHTAXKHUX
OJIMHUIIb: BiJI MOCTavYaJbHUKA Yepe3 COPTYBaIbHUM 1IeHTp, ckian (WMS), Bantaxuuit
TepMiHaJ 0 oTpuMyBava. Ha koskHOMY mepexo/1i BCTAHOBJIEHO TOYKY aBTOMAaTUYHOTO
ckaHyBaHHi. HwxHI KOHTyp - mu@poBa ImMHA OOJIIKY: TeHepalis YHIKaJIbHOTO
HITPUXOBOTO KOJly — CKaHyBaHHs Ta Bepu(ikalis — CHUHXPOHI3allsl 3 XMapHOIO
06azoto  ERP/WMS — ¢opmyBanns KPI-mambopay. 3B'30k MK KOHTypaMu
3IACHIOETHCS Yepe3 Mepeaady JaHUX CKaHyBaHHA B peaJlbHOMY 4acl (ToMapaHyeBl
NYHKTUPHI JiHI1), 1m0 3a0e3neuye 30ir Gpi3uyHOro Ta iH(GOpMamiiHOro MOTOKIB Ha
KOKHOMY BY3JIl MapIIpyTy.

JJist OIlIHIOBAHHS SKOCTI pOOOTH CHUCTEMH ITU(GPOBOTO OOJIIKY 3aMPOIIOHOBAHO
TPH B3a€EMOIIOB'I3aHI MOKA3HUKH.

1. KoedimienT TouHocTi imeHTHdikaiii Kim - dacTKa BaHTaXHUX OJIMHHIL,
1meHTudikoBaHUX 0€3 po30DKHOCTEN MK (DI3UYHUM 1 TOKyMEHTAIBHUM OOJIIKOM, Y
3araJibHIN KUIBKOCTI BIIMPABJICHb:

Kin = (N3ar — Nnom ) / N3ar x 100 %, (1)
ne N3ar — 3arajbHa KUIbKICTh BAaHTAKHUX OJUHUIIB 32 PEHC;

NIOM — KUIBKICTh OJIMHMIIL 13 MOMMJIKaMM 1AeHTH(IKalii (mepecopT, HecTaya,
NOIIKO/)KEHHsT ~ MapKyBaHHs). HopmartwBHe  3HaYeHHS [ CHUCTeM 13
mrpuxkogyBanHsam GS1-128: Kig > 99,5 %.

2. IluTomuii yac ckaHyBaHHs OJIHI€I MO3UIIIi 7C - cepenHiil (akTUYHUN yac,
BUTPAYCHUI Ha 3YMTYBAHHS 1 BEpU(IKALIIIO OJIHIE€T BAHTAXKHOI OJMHMIII:

¢ = Tckan / N3ar, (2)
ne TckaH - cyMapHU# 9ac CKaHyBaHHS BCIX TO3MINIH 3a omnepartito, ¢. OpieHTupH: npu
1 D-mmrrpuxkoi zc = 0,3-0,6 c/mo3wuttis; mpu RFID (3untyBanns nakery) ¢ = 0,02—0,05
c/mo3uttis. CKOpOUEHHS 7C TPSIMO 3MEHIITY€ Yac MPOCTOI TPAHCIIOPTHOTO 3aCO0Y il
3aBaHTaXXECHHSM [3].

3. Iapekc nmdpoBoi CHHXPOHI3aMii [AC - BIIHOMICHHS KIUJIBKOCTI BaHTaXXHUX
ONMHUIb, AaHl skux mnepengano B ERP/WMS 1o wmomenTy BiampaBieHHS
TPAHCIIOPTHOTO 3ac00y, 710 iX 3arajJbHOi KIIbKOCTI:
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Inc = Ncunx / Nzar x 100 %, (3)
Jle NcuHX — KUTIBKICTh TIO3UIIiH, MepeJaHnX y CUCTEMY IO MOMEHTY BIATPaBICHHS.
3unauenns Inc < 100 % o3Havyae HASIBHICTH «OLIHX MJISIM» Y BIICTEKEHHI BAaHTaXy Ha
MapuIpyTi Ta MiBUIIEHUIN PU3HUK pO301KHOCTEH MpH npuiimanHi [2].

[IpakTyHe 3acTOCYBaHHS 3alpoONOHOBaHOI cxemu (puc. 1) Ta cucremu
MOKa3HUKIB TIEPEBIPEHO HA MOJEIBHOMY TMPHUKIAAlI TPAHCIOPTHOTO IMPOIECY
nepeBe3eHHs] ToBapiB po3ApiOHOi Toprieii: MapmpyT 180 kM, 6 3ynmMHOK, cepenHin
obcsar maptii 340 BaHTaXHUX OJWHMIL 3a peic. [lopiBHSHHS JBOX BapiaHTIB
oprasizaiiii 001Ky HaBeJIeHO B Ta0I. 1.

Ax BuaHO 3 Tabn. 1, mepexin Bix pyuHoro ooOumiky no RFID-imentudikarmii
CKOPOYY€ Yac MPOCTOI TPAHCIOPTHOTO 3ac00y 11111 0011KOM 13 24 10 0,4 XB, TOOTO Ha
98 %. I1pu 06cs31 20 peiiciB Ha 100y 1€ BUBLIBHSE TTOHA ] 7 TOJWH MAITMHHOTO Yacy
moao6oBo. Ilokasauk Kix 3pocrae g0 99,9 %, 1m0 BiANOBITA€E PIBHIO
«0€3MOMUIIKOBOT0» 001Ky 3a MikHapoAHUMU cTaHaapTtamMu GS1.

Tabsuug 1. [TopiBHSIHHS BapiaHTIB opradizaiii 001Ky NOIITYYHUX BAHTAXKIB

ITokasHuk Pyunuit ID-irpuxkon | RFID (UHF 3miHa
00K (GS1-128) Gen2) (RFID vs pyunuit)

Kin, % 96,1 99,6 99,9 +3,8 ..
Te, C/TIO3UILIS 42 0,4 0,03 -99 %
lac, % 71 98 100 +29 ..
Yac mnpocroro T3 mix 24 5 0,4 -98 %
00J1IKOM, XB
[Tutoma BapTICTh 1 840 185 42 -98 %
MTOMUJIKH, TPH/peiic

3anpornoHoBaHa JBOKOHTYpPHA MOJEJNb Oprasi3alii TpaHCIOPTHOTO Ipolecy
(puc. 1) no3Bossie po3rasaaT Gi3UYHUM 1 iIHPOPMALIITHIN TOTOKH SIK €IMHY KEPOBAHY
cucrtemy. KimrouoBoro yMoBow ii eekTuBHOCTI € nocsraenns Iinc = 100 % - moBHa
nrppoBa CHHXPOHI3allis JO MOMEHTY BIJIIPaBIEHHS TPAHCIIOPTHOTO 3aco0y. Crucrema
nokazHukiB Kin, tc, [nc Hagae TNEPEBI3HUKOBI 1HCTPYMEHT ISl KUIBKICHOTO
MOPIBHSIHHS AJIbTEPHATUBHUX TEXHOJIOTIM OOJIKYy Ta OOIPYHTYBaHHSA 1HBECTULINA Yy
AutolD-iadpactpykrypy. Bubip Mmix 1D-mrpuxkomom Ta RFID Bu3zHavaeThes
HacaMIiepe; TMTOMUM YacOM CKaHyBaHHs Ta BUMoraMmu A0 Kij: amns naptiid nonan 200
oauHUIE 1 BUMOT Kig > 99,8 % exonomiuno goriasauM € RFID [3].
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[udporizaliiss TpaHCIOPTHOI rajgy3i 3yMOBJIIOE HEOOXITHICTh BIPOBAKCHHS
IHTeNeKTyallbHuX  TpaHcnopTHux cucteM (ITS) y mpouecu  TEXHIYHOTO
0o0cnyroByBaHHsS aBTOTpaHCOPTHUX 3aco0iB (AT3). BukopucranHs cy4acHHX
1H(QOpMaIIITHO-KOMYHIKAIIIMHUX TEXHOJOTIM JIO3BOJISE MIABUIIATH €(EKTUBHICTh
eKCIUTyaTallii pyXoOMOTO CKJIaay, 3HH3UTH BHUTpAaTh Ta 3a0e3meuuTu Oe3reKy
NIEpPEeBE3CHb.

[HTENeKTyabHI TPAHCIIOPTHI CUCTEMH — 1€ KOMILJIEKC MPOTPaMHO-alapaTHUX
3aco01B, 10 3a0e31euyoTh 301p, nepenayy, oOpoOKy Ta aHali3 JaHUX MPO TEXHIYHUM
CTaH TPAHCIOPTHOIO 3ac00y B pexuMl peaibHOro 4yacy. OCHOBY (PyHKIIOHYBaHHS
CKJIAJaloTh TeJaeMaTHu4Hi miatgopmu, OopToBi miarHoctuuHi cucremu (OBD-II),
JATYMKU KOHTPOJIIO MapaMeTpPiB Ta aHAIITHYHE TPOrpamMHe 3a0€3MEeYEHHS.

Qﬁ TEJIEMATUKA
N>

bBopTtoBi cuctemu Ta ceHcopu I AHanituyHi nnarpopmu

E@ OBD-II a XMmapHi cepaicu
[iarHoctuka X

- X

%"2 GPS / TIOHACC III~ Big Data AHani3

[atuuku LUTYYHWiA iHTENEeKT
Q (Temneparypa, TUCK, 3HoC)

v . 2 4
TEXHIYHOIO CTaHy i |
|1 L] & =¥
=) o e =

[vcraHuiitka Predictive i B (nanyBanus TO KoHTponb
[iarHoctuka Maintenance E MNanuea

Puc. 1. InTenexryanbHi TPAaHCIIOPTHI CUCTEMH Y cepBICHOMY 00ciyroByBanHi AT3

OcnogHi Hampsimu 3actocyBanHs [TS y cepsici:

JTUCTAHIIIHHUNA MOHITOPUHT TEXHIYHOTO CTaHY;
ABTOMATU30BAHE MJIAHYBAHHS TEXHIYHOTO 0OCIIyTOBYBAaHHS;
MporHo3yBaHHA BiIMOB (predictive maintenance);
YIIPaBIIHHS aBTOMAPKOM;

KOHTPOJIb BUTpPAT MajMBa Ta PECYPCiB arperaris.

VVVYVYYV
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Texnonoriyna 6aza ITS Bkitoyae:
» GPS/TJIOHACC-nasirariio;
» MmoOinpHU 3B’ 130K (GSM, 4G, 5G);
» XMapHi maaTgopmu 30epiraHHs 1aHuX;
» QJITOPUTMH MAITMHHOTO HABYAHHS Ta CTATUCTUYHOTO aHAJII3Y.

[IpoBinHI BUPOOHMKM KOMEPLIWHOTO TpaHCHOpTy, 30kpema Volvo Trucks,
MAN Truck & Bus Ta Scania, BIpoBa/pKyrOTh BJIACHI TEJIEMAaTHYHI CEPBICH, IO
IHTErpyloTh CEPBICHI IIEHTPU 3 TPAHCHOPTHUMHU 3ac00aMu Ta JO3BOJISIOTH
31MCHIOBATH JUCTAHIIIHY T1arHOCTHKY .

Exonomiunmii edext BnpoBamxeHus [TS:

» 3HIDKCHHS BUTPAT Ha peMOHT Ha 15-25 %;
» CKOpOYEeHHS MPOCTOiB TpaHcmopty Ha 20—30 %;
» MiABUIICHHS KOe(illiEHTa TEXHIYHOI TOTOBHOCTI;
» ONTHUMI3allis 3aMaciB 3aMaCHUX YaCTHH.
[IpoOnemu BpoBaIKEHHS:
» 3Ha4yHI IEPBUHHI IHBECTHIIIT;
» HEOOXIIHICTH MiATOTOBKY TIEPCOHAIY;
» KiOepOe3meka Ta 3aXUCT JTaHHX;
» 1HTerpalis 3 ICHyIOYUMH 1HPOPMAI[ITHIMH CUCTEMaMU MiANPHEMCTBA.

[HTEeNeKTyanbHl TPAHCIOPTHI CUCTEMHU € €(PEKTUBHUM IHCTPYMEHTOM
MOJIEpHi3allii TEXHIYHOIO CepBiCy aBTOTPAHCIOPTHHUX 3aCO0IB. IX BHKOpHCTaHHS
3a0e3nedye TMepexij BiJl PErIaMeHTHOro JO0 CTaH-3aJeKHOrO0 Ta IMPOTHO3HOIO
OoOCITyroByBaHHs, 110 CHOpUsi€ TIJIBUIIEHHIO HAIIAHOCTI PYyXOMOTO CKIaJy,
E€KOHOMIYHIM €(pEeKTUBHOCTI MiAMIPUEMCTB Ta O€3Ielll TePEBE3CHb.
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CrpiMka ypOaHizaiisi Ta 3pOCTaHHS KUIBKOCTI TPaHCHOPTHUX 3aco0iB Yy
MEramnoJjiicax 3yMOBIIIOIOTh HarajbHy MOTpeOy Yy BIPOBAIKEHHI 1HHOBALIMHUX
M1XO/1B 0 YIPABIIHHS MICBKOIO 1H(pacTpykTyporo. KoHIeniis «po3yMHOro mMicTa»
(Smart City) HaOyBae Bce OUIBIIOTO MPAKTUYHOTO 3HAYCHHS, OJHAK 1i peai3allis
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noTpedye CHCTEMHOr0 HayKOBO-METOOJOTIYHOTO OOrpyHTyBaHHs [3]. YV upomy
KoHTeKCTi 1udposi asiHukM (Digital Twins) Ta TEXHOJOTIi MITYYHOTO IHTEIEKTY
(IIIT) BuCTYNaroTh KIFOYOBUMH IHCTPYMEHTaMU TpaHChOpMaIlii MiChKOTO CepeOBHIINA
[1;5].

[MudpoBuii nBIHWUK MicTa SBISE€ COOOI IWHAMIYHY BIPTyalbHY MOJEIH
peanbHOTO0 ypOaHICTUYHOTO CEPEAOBHINA, IO CHHXPOHIZYETHCS 3 (I3UIHAMH
00'€eKTaMH y PEKHUMI PETbHOTO Yacy Ha OCHOBI AaHuX loT-ceHCcopiB, CymyTHUKOBUX
3HIMKIB Ta Bigkputux naaraceTiB [1]. Ha Biaminy Big Tpamuiiiinux ['IC-cuctem,
ndpoBuil ABIMHUK 3a0e3rmeuye He JIMIIe CTaTUYHE BiAoOpa)keHHs 1H(PACTPYKTYPH,
asie ¥ MpeAMKTUBHE MOJICIIIOBAHHS CLIEHAPIiB PO3BUTKY MOJIH.

KitouoBUMH KOMIIOHEHTaMU apXiTeKTypy HUPPOBOTrO JABIHHUKA TPAHCIIOPTHOI
cUCTeMHU €: map 300py JaHuX (CEHCOpHI Mepexi, BimeocnoctepexeHHs, GNSS-
TpeKepu), map iHTerpaiii Ta oopooku (xmapHi miatdopmu, edge computing), map
aHamTHKU (ML-anropuTMu, areHTHI CUMYJIALIT) Ta [ap NPUHAHATTSA PilieHb (CUCTEMU
agantuBHOro ymnpasiiHHA) [2]. [IpoBigauit goceiag mict Cinranypy, bapcenonu Tta
XenbCIHKI MATBEPIKY€E €PEKTUBHICTh 1aHOT apXITEKTYpHU: CKOPOUEHHS Yacy IMOi3/10K
10 20-25%, 3MeHeHHsa BUKUAIB CO2 TpaHCHOPTHUM ceKTopoM Ha 15—18% [5].

OnTuMizaliss TpaHCHOPTHUX MOTOKIB y mapagurmi LI peanizyeTscs uepe3 Tpu
B3a€MOIIOB'sI3aH1 CTPATET14H1 HAIIPSIMU.

ApnantuBHe yrpasiiHHS cBiTiodpopHuMu o0'ektamu (ATSC). 3actocyBaHHs
aNIrOpUTMIB TTIMOOKOTO HaBuaHHA 3 miakpimieHHsM (Deep Reinforcement Learning)
JI03BOJISIE JIMHAMIYHO TMEPEPO3NOIUIATH TPUBATICTh (a3 CHUTHANY 3ajJeKHO BiJ
IHTEHCUBHOCTI MOTOKY [4]. JlocnimKeHHs NTEeMOHCTPYIOTh CKOPOYEHHSI CEpeIHBOTO
yacy o4iKyBaHHs Ha niepexpecTsix Ha 32—40% mopiBHSAHO 3 (HIKCOBAHUMU ITUKIIAMHU.

[IpenukTUBHE MapuIpyTU3YBaHHS Ta ympaBiiHHg nornutoM. Moxeni LSTM
(Long Short-Term Memory) Ta TpaHchOpMEpHI apxXIiTEKTypH 3a0e3neuyoTh
MIPOTHO3YBaHHS 3aBAHTAXKEHOCTI MEPEXKI 3 TOPU3O0HTOM 10 60 XBUIMH 13 TOYHICTIO
MAE < 5% [5]. InTerpauis 3 HaBiramiiHumu cepBicamu Ta cucreMamu MaaS (Mobility
as a Service) J03BOJSE TMPOAKTUBHO TMEPEPO3NOAUIATA TMOTOKH, YHHKAIOUU
BUHUKHEHHS 3aTOPIB.

MynbTHareHTHa KOOpAWHALlA TPAHCHOPTHUX 3aco0iB. Y  KOHTEKCTI
M1JKITF0OYEHUX Ta aBTOHOMHHX TPaHCIOPTHUX 3ac001B (CAV) MyIbTHAareHTHI CUCTEMU
I koOopaMHYIOTH MOBEIIHKY aBTONApPKy Ha PIBHI KOPUAOPIB Ta BY3JIB MEPEKI,
ONTUMI3YIOUH MPOMYCKHY 3JaTHICTh Ta MIHIMI3YIOUH aBapiiHicTh [4].

[Tix gac iaTerpaiii 1UpoBi ABIMHUKN MPOXOA[TH IMICTh PIBHIB 3PUIOCTI, IO
OXOTUTIOIOTH IIIJISIX Bl CTBOPEHHS MPOCTOI BIPTYyaJIbHOI KOTIii 10 ITOBHOI aBTOHOMHOCTI
Ta B3a€MOJII1 MK pi3HUMH cucTteMamu [2]. Lli piBHI MOKHA MiICYyMyBaT HACTYITHUM
YUHOM:

1. Etan perutikanii aktuBiB. Ha iboMy mo4aTkoOBOMY €Tari CTBOPIOETHCS TOUHA
BipTyajbHa peruiika o0'ekTa (HAMpUKIIAA, TPaHCIOPTHOTro 3aco0y). Lle ocobimBo
aKTyaJlbHO Ha (ha3ax MPOEKTYBAHHS Ta PO3POOKH ISl CTBOPEHHS MTPOTOTHITIB.

2. 3B'A30K Mojenel Ta CUCTEeM J03Boisi€ (DIKCyBaTH Ta MOJIETIOBATH BIUIMB
pearbHuX MOAIN Ha OCHOBI ICTOpUYHUX JaHuX. Lle qae MOXIUBICTH TECTYBATH PI3HI
KOH(DIirypaiii Ta clieHapii po3BUTKY MOAIH.
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3. CuHxXpoHi3allis JaHUX 1 MpoIleciB 3ade3nedyye BigoOpakeHHsS 3MIH 13
¢i3uuHOrO CBiITY B IMPPOBUH Y pexumi peanabHoro vacy. Lle go3Bomsie, Hampukia,
BUSIBIIATH TIepe0oi B JOPOXKHBOMY PyCl Ta 3A1HCHIOBATH AUCTAHLIMHUNA MOHITOPHHT
00'€KTIB.

4. Bszaemonmis MK 1u(pPOBUM JBIMHUKOM Ta aKTUBOM 3abe3medye
JIBOHAIMPABJICHUI OOMIH JaHUMH, 10 J03BOJISIE KOPUCTYBAuEBl HE JIUIIE OTPUMYBATU
iHbopMaIlito, a i TUCTAHIIIIHO BUAaBAaTH KOMaHIN KEpyBaHHS (13MUHUM aKTHBOM.

5. ABrtomatu3zaris TmporeciB. Ha mpoMmy piBHI cucTeMa 3/1aTHa NpUMMaTH
ABTOHOMHI PIIICHHS IIOJ0 €KCIUTyaTallii Ta TeXHIYHOIo OOCIyrOBYBaHHS Ha OCHOBI
aHai3y JaHUX y pealbHOMY 4aci Ta ICTOpUYHUX Mojeliel. JJoCIrHeHHsS bOro piBHS
pOOUTH TPAHCIIOPTHI 3aCO0M a00 CUCTEMU aBTOHOMHHMH.

6. Bzaemomis wmix wuubpoBuMu aABiiHHKaMH ([HTEpomepaOenbHICTh) —
HaWBUIIMK PIBEHb 3PUIOCTI, IO Mepeadadae oOMiH iH(MOPMAITIEI0 Ta 3HAHHSAMU MIXK
pi3HUMH HU(DPOBUMHU JIBITHMKaMH. Lle 103BOIIsIE CIIITBHO IPUITMATH PILLIEHHS B MEXaX
BCI€1 €KOCUCTEMH, HANPUKIAA, JJIsl YIPABIIHHSI aBTONApPKOM ab0 KOOpAMHALII PyXy
aBTOMOO1JTIB y KOJIOHI.

binbmicte cydacHux pimeHs y chepl HuppoBHX ABIMHUKIB Hapasl gocsariu 3-
ro piBHS (MOHITOPUHT y PEAIbBHOMY 4aci), TOJIl SIK CHCTEMH 5-T0 PiBHS BXKE IOUNHAIOTh
3'SIBJISITUCS B 3AKPUTHX CEPEOBHILAX JJI1 0OMEXKEHOI aBTOHOMHOI poOOTH.

Ha ocHoBi ananizy mixxnHapogHoro aocBiny (bapcenona, Amcrepaam, Tokio,
Cinramyp, Jly0aii) BU3HaU€HO NPIOPUTETHI CTpATETIYHI HANPSIMHU JJIsi YKPaTHCHKHUX
MICT:

— rmoertanHa HUQPOBi3allis TPAHCIOPTHOI 1HOPACTPYKTYPU 3 MPIOPUTETOM
BY3JIOBHX NEPEXPECTh Ta MyTbTUMOAAIBHUX LIEHTPIB;

— po30ynoBa 3axXMILEHOI MICHKOI JaTa-miaT@opMu Ha 3acaiax BIAKPUTHX
nanux (Open Data) my1st cTUMYJTIOBaHHSI €KOCUCTEMHU CTapTariB;

— BIOPOBAJKEHHST MOOUIBHOCTI siIK mociayru (MaaS) 3 enuHum 1udpoBUM
KBUTKOM JJI YCiX BUJIIB TPAHCIIOPTY;

— PO3BHUTOK CUCTEMH YIPABIIHHS MOMUTOM Yepe3 IMHAMIYHE I[IHOYTBOPEHHS
Ta MPIOPUTHU3AIIIIO €KOJOTIYHO YUCTUX BUIB TPAHCIIOPTY;

— CTBOPEHHSI PEryJSITOPHUX «IIICOYHUIIBY» ISl MUIOTYBaHHS aBTOHOMHOTO
TpaHcnopty Ta TexHoisoriiit CCAM.

KommuiekcHe BHIpoBa/KEHHS 3a3HAUCHHUX 3aXOMAiB 3abe3rneuye: CKOPOUYCHHS
yacy moi3aku y mikoBi roguau Ha 20-35 %; 3HWKEHHS OlEpaIiiiHuX BUTpPAT HA
yTpUMaHHs TpaHCHOPTHOT IHPpacTpykTypu Ha 1825 %; 3menmenns BukuiB CO: Bij
MICbKOTO TpaHcnopTy Ha 15-30 %; minBuiieHHsS piBHA O€3MEKH JOPOKHBOTO PYXY
(3umxenHs kutbkocti JTIT na 25-40 %).

Cuneprisi 1uppoBUX IBIMHHUKIB Ta IITYYHOTO IHTENEKTY (opMye HOBUH
TEXHOJIOTIYHUM YKJIaJ YIPaBIiHHSA MICBKOK MOOUIBHICTIO, IO TMEPEBOAUTH
TPAHCIOPTHI CUCTEMH BiJ] PEAKTUBHOI'O 10 MPOAKTUBHOTO PEKUMY (DYHKIIIOHYBAaHHS.
Jns Ykpainu cTpaTeriuie 3Ha4eHHsI Ma€ HE JIMIIIE iIBUIIICHHS €()eKTUBHOCT1 HasiBHOT
1HGPACTPYKTYpH, a i CTBOPEHHS KOHKYPEHTOCIIPOMOXKHOTO U(PPOBOTO CepeIoBHIIA
JUTsl TIOBOEHHOT'O BIJIHOBJIEHHSI Ta PO30YJOBU CTIMKHX «PO3YMHHX» MICT BIJIOBITHO
1o ctanaaptiB €C.
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B yMoBax cTpiMKOTro po3BUTKY IU(POBOT EKOHOMIKM TPAHCIOPTHA JIOTICTHUKA
3a3HA€ 3HAYHUX 3MiH, 3YMOBJICHI BIPOBA/HKCHHSIM Cy4YacHUX 1H(GOpMAIIHUX
TexHoJIOT1H. OgHUM 13 HaAWOUIBII NEPCIEKTUBHUX HANPSAMIB € BHUKOPUCTAHHS
TEXHOJIOT1M IITYYHOTO THTENEKTY, K1 103BOJISIIOTh CYTTEBO MIABUIIUTH €(EKTUBHICTD
yOpaBIiHHS TPAHCIOPTHUMH Ta JIOTICTUYHMMH TpoliecamMu. BUKOpHCTaHHA
IHTENIEKTyaIbHUX  CHUCTEM CTa€  BAXJIMBAM  YUHHUKOM  TIiIBHIIEHHS
KOHKYPEHTOCHPOMOKHOCTI MIIMPUEMCTB TPAHCTIOPTHOT raity3i.

OgHuM 13 KIIOYOBUX HAMNpsSMKIB 3aCTOCYBAHHSI IUTYYHOI'O I1HTEJEKTY €
ONTHUMI3allis MapUIpyTiB TPaHCIOPTHUX 3ac0o01B. CydacHi alrOpuTMH MAaIIMHHOTO
HABUYaHHS 3/IaTHI BPAaXOBYBATH BEJIMKY KUIBKICTH (DaKTOPIB, BKIFOYAIOYH JTOPOIKHIO
CUTYyaIlif0, TOTOJAHI YMOBH, 3aBaHTAXCHICTh TPAHCIOPTHOI MEpEeXi Ta TUMYACOBI
oOMekeHHs JocTaBku. lle mo3Bossie ¢opMmyBatu Hale()EKTUBHIIII MapIIPYTH,
3HIKYIOUM 4Yac TIEpPeBE3CHHs Ta TPAaHCHOPTHI BUTpaTH. BaxiauBy posab rpae
BUKOPUCTAHHS TEXHOJIOT1M MPOTHO3HOI aHamITUKU. Ha OCHOBI aHami3zy 1CTOPUYHHX
JaHUX Ta MOTOYHMX TEHACHIIM IITYYHUH 1HTEJNEKT I03BOJISIE POTHO3YBATH OOCSTH
BaHTAXXOIMIEPEBE3€Hb, BHUSBISATH CE30HHI KOJIMBAHHSA TMOMUTY Ta ONTHUMIi3yBaTu
posnoin pecypciB. Lle cnipusie 611b11 pallioHAIBHOMY BUKOPUCTAHHIO TPAHCTIOPTHUX
3ac00IB Ta 3HIKEHHIO BUTpAaT Ha ix ekcmiyartamito. Ille oaHum Hanpsmom
3aCTOCYBaHHS IITYYHOT'O 1HTEJIEKTY € aBTOMAaTH3allisl CKJIaJChKUX Ta JIOTICTUYHHUX
omepailiii. [HTeNeKTyabH1 CUCTEMH KEpyBaHHS CKJIaJIoM 3a0€3MeUyr0Th ONTUMAJIbHE
PO3MIILIEHHS BaHTaX1B, MPUCKOPIOIOTh IMPOILIECH KOMIUIEKTAIll 3aMOBJIEHb Ta
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MiHIMI3yIOTh TOMWIKH. BHKOpHCTaHHS pPOOOTH30BAHMX CHCTEM Ta ABTOHOMHUX
TPAHCTIOPTHUX 3acO0iB Ha CKJIaJax MiABHUILYE MPOAYKTHBHICTh Ta 3HU)KYE BIUIUB
JroAckKoro (akropa. OcobiiMBe 3HAUEHHS Ma€ 3aCTOCYBAaHHS MITYYHOTO 1HTENEKTY B
CHCTEMax MOHITOPUHTY Ta yHPaBIiHHS TPAHCHIOPTOM. 3a JOMOMOTOI0 TEIEMAaTUIHUX
pillIeHb Ta CHCTEM aHali3y JaHUX y peallbHOMY dYaci 3a0e3mneuyeTbcs KOHTPOJb 3a
CTaHOM TPAHCIIOPTHUX 3aCc001B, JOTPUMAHHIM MapIIPyTiB Ta YMOB nepeBe3eHHs. Le
JI03BOJISIE CBOEYACHO BUSBIISATH BIAXWUJICHHS Ta MPUKHMATH ONEpPATHUBHI yHPaBIiHCHKI
pIILICHHS.

BukopucTaHHs IITyYHOTO 1HTEIEKTY Yy TPAHCHOPTHIN JIOTICTHI € BaXKIUBUM
HAMpsSIMOM PO3BHUTKY Taiy3i. [HTenekTyanbHI TEXHOJIOTIi T03BOJSIOTH ONTUMI3yBaTH
JIOTICTUYHI TIPOILIECH, MIABUIIATA €(PEKTUBHICTh BHUKOPUCTAHHS PECYpCiB Ta
MOKPAIIUTH SIKICTh TPAHCIIOPTHOTO OOCIYTrOBYBaHHS, IO 3PEIITOI0 CIPHUSE CTATIOMY
PO3BUTKY TPAHCHIOPTHUX CUCTEM.
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CyyacHu#l pO3BUTOK TPAHCHOPTHUX TEXHOJIOT1H TICHO MOB'SI3aHE 3 MPOLIECAMU
nu@poBizalii, MO OXOIUIIITh YCi cpepr E€KOHOMIKU. TpaHCHOpPTHA JOTICTHKA,
OyAy4H HaBaXIUBIIIMM €JIEMEHTOM CUCTEMH PyXy TOBapy, BiIUyBa€ 3HAYHUI BILTUB
nM(pPOBUX PIlIEHb, CHOPSIMOBAHUX HA MIJABUIIEHHS €(QEKTUBHOCTI, MPO30POCTI Ta
KEpOBAHOCTI TMepeBe3eHb. B yMoBax 3pocTaHHs OOCSTIB BaHTaXXOIMOTOKIB Ta
YCKJIQAHEHHS JIOTICTUYHUX JIAHLIOTIB BIIPOBAKEHHSI LU(PPOBUX TEXHOJIOTIN CTae
HEOOXITHOIO yMOBOIO 3a0€3MEeUeHHS KOHKYPEHTOCIPOMOXHOCTI TPAHCIIOPTHHUX
cucteM. OJIHUM 13 KIIFOUOBHMX HampsMiB mudpoBizaiii TPaHCHOPTHOI JIOTICTUKHU €
BIIPOBA/DKCHHSI  1HTEJNIEKTYaJbHUX TPAHCIOPTHUX CHUCTEM, M0 3a0e3MeuyIoTh
30upaHHs, 00pOOKy Ta aHaJI3 JaHUX y PEXKHUMI peaabHOTO Yyacy. BukopucTanHs Takux
CHUCTEM JI03BOJISIE ONTHMI3yBaTH MapIIPYTH pyXy TPaHCHOPTHUX 3aco0iB,
BpaxoBYyBaTH IMOTOYHY JOPOKHIO 00CTaHOBKY, 3HI)KYBAaTH BUTPATH Yacy Ha JOCTABKY
BAHTAXIB Ta MIiJBUILYBATH PiBEHb TPAHCHOPTHOTO OOCIYroBYBaHHS. 3aCTOCYBaHHS
CYIyTHHUKOBHX HaBIraliiHUX CHUCTEM Ta TeJIEeMaTHYHHUX TEXHOJIOTIH 3abe3nedye
KOHTPOJIb 32 PYXOM TPAHCHOPTHHX 3acO0IB, IO CHOPUSIE 3HUKEHHIO PU3UKIB Ta
M1JIBUIIICHHIO O0€3MEKH MIEPEBE3EHb.

BaxnuBy poab nudpopizailii JOTICTUYHMX TMPOIECIB Tpae BUKOPUCTAHHS
TEXHOJIOT1A BEJIMKUX JaHUX, 1 aHANTHYHUX TiaTGopM. OOpoOka 3HAYHUX MACHUBIB
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iHQopMallii 103BOJSE BHUABIATH 3aKOHOMIPHOCTI Y TPAHCIOPTHUX TOTOKax,
IPOTHO3YBaTH TMOMHUT HA TMEPEBE3CHHA Ta MpPUMATH OOIPYHTOBAaHI YIPaBIIHCHKI
pimenHsa. B pesynbrari nocsiraetbesi eheKTHBHIIIE BHUKOPUCTAHHS TPaHCIOPTHHUX
pecypciB Ta 3HIDKEHHS €KCIUTyaTalllfHMX BUTpaT. Tak camMO 3HAYHUM HAIpSIMOM €
BUKOPHCTAHHS aBTOMAaTU30BaHUX CUCTEM YIIPABIIHHS CKIaJACHKUMHU 1 TPAHCTIOPTHUMU
omepariisimia. Taki cucteMu 3a0e3MedylOTh CHHXPOHI3ALII0 MPOLEeciB 30epiraHHs,
00pOOKH Ta JOCTAaBKM BAaHTaXIB, 10 JJO3BOJIE€ MIHIMI3yBaTh TUMYAcOBIi Ta (DiHAHCOBI
BuTpatu. IHTerparmis iHQOpMaIIHUX CHUCTEM pI3HUX YYaCHHUKIB JIOTICTUYHOIO
JaHIpra cupuse GopMyBaHHIO €IUHOTO 1H(POPMAIIHHOTO MPOCTOPY, IIIBUIIYHOYH
MPO30PICTh Ta KOOPAMHAIIIIO B3aEMO/III.

Takum ymHOM, HUGPOBIZAIS TPAHCIOPTHOI JIOTICTUKKA € HaWBaXKJIMBIIIUM
YUHHUKOM TIJBUIIEHHSA €(QEeKTUBHOCTI TEpeBe3eHb BaHTaxiB. BrpoBamxeHHs
Cy4yaCHUX HHM(PPOBUX TEXHOJOTIH JI03BOJISIE ONTHUMI3yBaTH JIOTICTHYHI MPOLIECH,
3HM3UTU BHUTPATH Ta MIJBUIIUTH SKICTb TPAHCIOPTHOIO OOCIYyrOBYBaHHSA, IO
3pPEIITOI0 CIPUSE CTAIOMY PO3BUTKY TPAHCIIOPTHOT CHCTEMH 3arajioM.
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) CEKIIA
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TA EKOJIOTTYHO YHCTI TPAHCIIOPTHI 3ACOBH
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3a0e3nedeHHs] HaIIAHOCTI TPAHCIOPTHUX 3acO0IB € OJHUM 13 KIIIOYOBHUX
3aBJlaHb Cy4acHOI TPAHCIIOPTHOI rajly3l, OCKIJIbKU Bl TEXHIYHOI'O CTaHy PYXOMOI'O
CKJIaay 3alle)XUTh Oe3leKa JOpPOKHBOTO pPYXY, €(EeKTHBHICTb I€peBEe3€Hb Ta
C€KOHOMIYHI TMOKa3HUKU AISUIbHOCTI aBTOTPAHCIIOPTHUX MIANPUEMCTB. Tpamuiiiiini
OIAXOAM 10 TEXHIYHOro OOCIYroBYBaHHS, IO 0a3ylOThCS Ha PErIaMEHTOBaHHUX
iHTepBaJlax a00 pearyBaHHI Ha BIIMOBH, HE 3a0€3IMeUylOTh HEOOXITHOTO PIBHS
HAJIAHOCTI B yMOBaX 3pOCTar0U0l CKIAAHOCTI TPAHCIOPTHUX CUCTEM 1 IHTEHCUBHOCTI
iX eKcIuTyararfii.

VY 3B’s13Ky 3 IMM OCOOJIMBOI aKTyaJbHOCTI Ha0yBa€e KOHUENIA MPETUKTUBHOTO
TexHlyHOoro oOciyroByBaHHsi  (Predictive  Maintenance), sika mnependavae
BUKOPHUCTaHHA LU(PPOBUX TEXHOJOTIH AN MPOTHO3YBAaHHSA TEXHIYHOTO CTaHy
TPAHCIIOPTHUX 3aCO0IB 1 3a1I00ITaHHS BIIMOBAM II€ /10 iX BUHUKHEHHs. Takui miaxif
JI03BOJISIE TIEPEUTH BiJl PEAKTUBHOI MOJENl OOCIYroBYBaHHS JO NMPEBEHTUBHOI, IO
CYTT€EBO IMiJIBUIIYE HAAINHICTh Ta €PEKTUBHICTH €KCILTyaTallii TPAaHCTIOPTHUX 3aC001B
[1; 2].

Meroto pgaHOoi poOOTH € JOCHIKEHHS OCOOJMBOCTEH BIPOBAHKCHHS
OPEIUKTUBHOTO TEXHIYHOTO OOCIYyroBYBaHHs, BH3HAYeHHs IOro BIUIMBY Ha
HAJIWHICTh TPAHCIIOPTHUX 3aCO0IB Ta OOTPYHTYBAaHHSI MEPCIEKTHB 3aCTOCYBAHHS Y
TPaHCHOPTHIN raimys3i.

[IpeaukTUBHE TEXHIYHE OOCIYrOBYBaHHS SIBJII€E COOOIO CHCTEMY YIPABIIHHS
TEXHIYHUM CTaHOM O0’€KTIB, 110 0a3y€eThCs HA aHAII31 JAHUX MPO iX eKCIUTyaTallilo,
TEXHIYHI MapaMeTpu Ta YMOBU pOOOTH 3 METOIO MPOTHO3YBAHHS MOXJIMBUX B1JIMOB.
OCHOBOIO TakOro MiAXOJy € BUKOPHUCTAHHS CEHCOPHUX TEXHOJIOTIH, cuctem 300py
JAHUX, AaHATITUYHUX [JaT(OPM 1 aITOPUTMIB MAIIMHHOTO HABYAHHS.

Ha BigMiHy BiJ TpaJuUIMHUX METOMIB, MNPEAUKTUBHE OOCIYrOBYBaHHS
nepeadoavae:

— Oe3nepepBHUIT MOHITOPUHT TEXHIYHOTO CTaHY;

— aHaJIi3 TCHACHIIIA 3MIHH ITapaMeTPiB;

— MPOTHO3YBaHHS Yacy BUHUKHEHHS BiJIMOBH;

— IJIAaHYBaHHS TEXHIYHOTO O0OCIIyrOByBaHHS 3 ypaxyBaHHSAM (PaKTUYHOTO CTaHY
BY3JIIB 1 arperaris.
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Takuit miaxija A03BOJISIE 3HAYHO 3MEHIITUTH MMOBIPHICTh aBapiiHUX CHUTYyaIllH 1
3a0e3neynTH O11bI eeKTUBHE BUKOPUCTAHHA pecypciB [3].

Peanizaris mpeaUKTUBHOTO TEXHIYHOTO OOCITYroByBaHHS 0a3yeThCsl Ha
KOMIUIEKCHOMY BUKOPUCTaHHI Cy4acHUX IU(PPOBUX TEXHOJOTIH:

1. Cencopni cucremu Ta [atepuer peueit (IoT)

BuxopucTtanss JaTuukiB J03BOJIA€ 30MpaTH 1HPOPMAIIIIO PO TEXHIYHUHN CTaH
TPAHCIIOPTHOTO 3aco0y B pealbHOMY dYaci (Temreparypa, BiOparlisi, THCK, 3HOC
nerajneit). Jlani mepegaroThCs 10 aHATITUHIHUX CUCTEM TSI TIOIaJIbII0T 0OPOOKH.

2. Cucremu TeneMaTUKU

TenematuuHi pimeHHs 3a0e3neuyroTh 30ip 1 Imepegady JaHuX IPo poOOTy
TPaHCIOPTHOTO 3aco0y, BKJIIOYAIOYM PEXUMH pPYXy, HABaHTAXXEHHS, BUTPATU
MaJbHOTO Ta IMOBEAIHKY BOJIIA.

3. AHaJITUKa BEJIMKUX JIaHUX Ta MAIlIMHHE HaBYaHHS

3acToCyBaHHS ~QJITOPUTMIB MAIIMHHOTO HAaBUaHHS JO3BOJIAE€ BHSIBIATU
NPUXOBAaHI 3aKOHOMIPHOCTI B JaHUX, IPOTHO3yBaTW BIJIMOBU Ta BU3HAYaTU
ONTUMAaJbHI TEPMIHU TEXHIYHOTO 00CIyroByBaHHs [4].

4. XMapHi 004HCICHHS

XmapHi miatrgopmu 3a0e3neuyroTh 30epiranHst Ta 00OpoOKYy BEJIHUKUX OOCATIB
JaHUX, 10 JT03BOJISIE MAcIITa0yBaTH CHUCTEMH MPEAUKTUBHOTO OOCITYyrOBYBaHHS Ta
3a0€3MeunTy JOCTYN 10 1HPopMmarlii 3 Oyab-IKOT TOUKH.

5. Hudposi nBIHHUKU

CrBOopeHHs HU(PPOBUX MOIENIEH TPAaHCIIOPTHUX 3aCO01B JJO3BOJISIE MOJIETIOBATH
iX poOOTy Ta MPOTHO3YBATH TEXHIYHUM CTaH HA OCHOB1 PEAIbHUX JIAHUX €KCILTyaTallii.

BrpoBamxeHHs TPEeTMKTUBHOTO TEXHIYHOTO OOCITYyTOBYBaHHS CYTTEBO BILJIMBAE
Ha TTOKA3HUKHW HAJIMHOCTI TPAHCIIOPTHUX 3aCO01B.

JlocmimKkeHHsT TOKa3yloTh, M0 BUKOPUCTaHHS NPEIUKTUBHUX MOJEeH
JTIO3BOJISIE 3HU3UTU BUTpaT Ha peMOHT 10 20-30 %, a TakoX 3MEHIIUTH KiJIbKICTh
aBapiiHuX BiaAMOB Ha 25-40 % [2; 5].

Kpim Toro, npeAMKTUBHE 0OCIYyTrOBYBAaHHS CIPUSIE MiABUIICHHIO €()EKTUBHOCTI
BUKOPHUCTAHHA PYXOMOTO CKJIaay, OCKIJbKH JO3BOJSE YHUKATH HE3arIaHOBaHUX
MPOCTOIB 1 3a0€3Meuy€e CBOEUACHE BUKOHAHHS TIEPEBE3EHb.

HesBakatoun Ha 3Ha4YHI TIepeBaru, BIPOBAHKCHHS MPEAUKTUBHOTO TEXHIYHOTO
00CITyrOBYBaHHS CYNPOBOIKYETHCS PAIOM TpodsieM. OfHIEI0 3 OCHOBHUX € BHCOKA
BapTICTh BIPOBAHKCHHS CHCTEM, IO BKIIIOYAE MPUI0AHHS CEHCOPHOTO 00JIaHaHHS,
MPOTrPaMHOTO 3a0€3MeUeHHs Ta CTBOPEHHSI BIAMOBIAHOT IHPPACTPYKTYPH.

[HmmI0t0 TIPOGIIEMOI0 € HEOOXIAHICTE OOPOOKH BEIMKWX OOCATIB JaHUX, IO
noTpedye 3HAYHMX OOUYUCITIOBAIILHUX PECYPCiB 1 €(hEeKTUBHUX aJTOPUTMIB aHaJI13y
Henocraras sxicTh a00 HEMOBHOTA JTaHWX MOJKE 3HIDKYBAaTH TOYHICTH MPOTHO3IB 1
oOMeXyBaTH €(heKTHUBHICTh CHCTEMHU.

CyTtTeBuUM (akTOpOM € TakoXX KaapoBe 3abe3meueHHS. BmpoBamkeHHs
NPEIUKTUBHUX CHUCTEM NOTpedye ¢axiBiiB, SKI BOJOJIIOTh 3HAHHAMHU Y cdepi
1H(pOpMaIITHUX TEXHOJIOT1H, aHaJTI3y JaHUX Ta eKCIUTyaTalli TPaHCIOPTHUX 3aCO01B.

[IpoOnemu iHTErpallii 3 ICHyIOYMMH CHUCTEMAaMM YIPABIIHHSA TAaKOX MOXKYThb
YCKJIaJIHFOBATH BIPOBAPKEHHSI HOBUX TEXHOJIOTIM. ¥ 0ararbox BUIIaJIKaX HEOOX1THO
MOJICpHI3yBaTH HasiBHY 1HQPACTPYKTypy ad0 afanTyBaTH ii 10 HOBUX YMOB.
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[lepcniekTBM  PO3BUTKY MPEAUKTUBHOIO  TEXHIYHOTO  OOCIYrOBYBaHHS
NOB’sI3aHI 3 YAOCKOHAJICHHSM aJTrOPUTMIB IITYYHOTO 1HTENEKTY, PO3BUTKOM
TexHoNorii InTepHeTry pedeir Ta mUPPOBUX IBIKHUKIB. OUIKyeThCS, L0 B
MalOyTHROMY CHCTEMHU TPEIUKTHBHOTO OOCIYTrOBYBaHHS CTaHYTh HEBiJ €MHOIO
YaCTHHOIO yNPABIiHHS TPAHCIOPTHUMH 3aC00aMH.

Oco0nMBe 3HAuUEHHS Mae€ I1HTErpamis NPEAUKTUBHUX CHUCTEM 3 IHIIUMHU
iHQOpMAIlIHHUMI ~ CHUCTEMaMd  MIAMPUEMCTBA, IO JO3BOJUTH  3a0€3MEUnUTH
KOMIUIEKCHUM MIiAX1A JI0 YOpaBIiHHA pecypcaMd Ta MIABUIIATA €(PEKTHUBHICTD
(GyHKI10HYBaHHS TPAHCIIOPTHUX CUCTEM.

[IpeaukTUBHE TEXHIYHE OOCIYTrOBYBaHHS € TIEPCHEKTUBHUM HAIPSIMOM
MIJBUIIICHHS HAJIMHOCTI TPAHCHIOPTHHUX 3ac00iB Ta €(PEKTUBHOCTI iX eKCIUTyaTarii.
BukopuctanHs cydyacHUX HU(PPOBUX TEXHOJIOTIH JO3BOJISIE IEPEUTH BiJl TPAAULIIMHUX
METO/IB OOCIYyrOBYBaHHS [0 I1HTEJICKTyaJlIbHHUX CHCTEM, M0 3a0e3MeuyioTh
MPOTHO3YBAHHS TEXHIYHOI'O CTaHy Ta 3aro0iraHHs BIAMOBAM.

He3Baxatoun Ha icHyroul npoOjieMy BIPOBAIKECHHSI, IEPCIEKTUBU PO3BUTKY
MIPEIUKTUBHOTO OOCTYTOBYBaHHS € 3HAYHMMH 1 BU3HAYAIOThH TOJAIBIIHA PO3BUTOK
TpaHCOPTHOT Tamy3l. KoMIuiekCHe 3acTOCyBaHHS I1HTENEKTYyaJIbHUX TEXHOJOT1H
CTBOPIOE TIEPEAYMOBHU I TMIJBUIICHHS HAIIMHOCTI, Oe3meku Ta e(EeKTUBHOCTI
TPaHCIOPTHUX 3aCO01B.

Jlireparypa

1. Kosanenko B. I. Texuniune 06cmyroByBaHHsI TPAaHCIIOPTHUX 3aCO01B: Cy4acHI
maxonu. Kuis: HTVY, 2022.

2. boiiko I'. B. Iudposizaiiisi TeXHIYHOTO OOCITYTOBYBAaHHSI TPAHCIOPTHUX
cucteM. TpancnoptHi cuctemu 1 TexHoJorii, 2023, Ne 21, ¢. 60—68.

3. Hruua I'. T., Abpamona JI. C. Ananmi3 miaxomiB 10 peaiizalli CHUCTEMHU
YOPaBIIHHS O€3MEeKOI0 JAOPOKHBOTO PYXy B YKpaiHi. ABTOMOOUIb 1 €JIEKTPOHIKA.
CyuacHi TexHoorii, 2024, Ne 17, c. 33-41.

4. European Commission. Predictive Maintenance in Transport Systems.
Brussels, 2022.

5. OECD. Digital Maintenance and Reliability in Transport. Paris, 2021.

UDC 621
ANALYTICAL RELATIONSHIPS FOR DETERMINING THE SPEED
OF VEHICLES BASED ON THE LAWS OF CONSERVATION OF ENERGY
AND MOMENTUM

Mamuka Benassi, PhD., Professor
Georgian Agricultural Institute
e-mail: benashvili@up.tbilisi.ge

The method is based on determining the energy cost of moving the vehicle

when replot after the collision. It is known from theoretical mechanics, the amount of
traffic some of the system will be constant in magnitude and direction if the resultant
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vector of external forces acting on system is zero.

Vector resultant momentum of the two cars before the collision and after it
remains unchanged in magnitude and direction.

Consequently, the parallelogram built on the vectors of momentum of the cars
before the collision and after it, will have a common diagonal, is a vector of the
resultant momentum of the car at the time of their collision (Fig. 1).

TC:

Fig. 1. Relationship of vectors of momentum of vehicles before and after collision.

All the main parameters of the collision process can be divided into two
groups: parameters that determine the change in the rate of movement of the vehicle,
and the parameters that determine the mutual positions them at the moment of
impact. The main parameters that determine the change in speed and direction of
movement of the vehicle, include the following values:

- speed of vehicles at the time of initial contact in the collision V; and Vy;

- speed of the vehicles immediately after impact V'; and V'3

- the angle between the directions of motion at the moment of impact (angle of
incidence) a';

- the deflection angle of the direction of movement of vehicles after impact (tilt
angle) 61, 02;

- the angle between the directions of travel of vehicles after impact (divergence
angle) a';

- the angle between the directions of movement of the vehicle 1 before the
collision and the vehicle 2 6 after its.

To determine the speed of the vehicle directly before traffic accidents it is
necessary to choose coordinate axes so that the origin passes through the point of
contact of V. the Axis OX will direct in the direction of motion of the vehicle 1 to the
vehicle collision, the axis OY perpendicular to the OX axis. The vector momentum
before the collision will move through their action at the origin of coordinates. On the
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basis of the law of conservation of momentum are:

my x V) + my xVy, =my xV, + m, xV, = const, (1)
where: m; and m, — masses of vehicles 1 and 2; V; and V, — speed of vehicles vehicle
2 and vehicle 2 to the collision, V'; and V', — speed vehicles, vehicle 1 and vehicle 2
after the collision.

Projecting the vectors of momentum on the coordinate axis. In projections on
the axis OX of the equation (1) takes the form:
my xV, +my xV, + cosa =my *V, xcosd; +my, *V, + cos &;. (2)
In projection onto the axis OY
0+m,*V,xcos90 —a =my =V, *cos90 — §; + my xV, * cos90 — &5, (3)
or

m, * V, xsina *my *V, *sin§; *m, * V, * sin g, 4)
Equations (3) and (4) determine the relationship of vectors of momentum in the
chosen coordinate system.
Speed of vehicles V'| and V', after the collision can be determined on the basis
of the law of conservation of energy, based on the equality of the kinetic energy of
the vehicle at the expansion stage and the work of the forces to overcome the

resistance to movement of the vehicle on the way of expansion to a full stop, but it:
mxV 2

2
where: m — vehicle mass, kg; g — acceleration of free fall, g = 9.81 m/sec?, ¢ —

coefficient of adhesion in transverse direction, V — velocity of vehicle, m/s, S — path of
expansion of the vehicle after the collision, m.

=mxgx@*S, )

Then TN;:
v, = \/mil A = \/2*12'96;7111*9*51 = \/254 * @ * S, (6)
Similarly for TN,:
V; =254+ ¢+ 5, (M

Knowing the angles between the directions of movement and angles of
deflection (installed from the analysis of schemes of road accidents) (4) determine V,,
and then from (2) — V.

Despite the obvious physical nature of this method of determining speed, it is
not always used in expert practice. The reasons for this are related to more complex
calculations in comparison with the second method. However, the method is
considered to be the most "viable" market autoexperts, because it is relatively simple
to implement, does not depend on explanations of participants of road accidents, does
not require the vehicle to an expert examination - enough photo. The latter point is
important, because it often happens that the examiner is required to permit inspection
of the vehicle in the investigator or the judge, because the owners in most cases, object
to inspection, but it delays the execution time of examination (for the law expert on the
execution of the examination is given 30 days.

The analysis of numerous expert tasks carried out by the described method,
showed that the vast majority of experts in the reconstruction of traffic accidents does
not take into account the availability on the paths of movement of the vehicle before
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and after the collision different kinds of threshold obstacles, and the actual pivot angle
of vehicles at impact. This is due to contradictory opinions on the importance of
accounting for lack of evidence-based information about the role of factors of turn of
the vehicle after the collision and contact with the threshold obstacle to the formation
of the total energy cost of extinguishing the kinetic energy of the vehicle at road traffic
accidents.

UDC 311.313:629.33(477.64)
METHODS OF POWER LINE DEPLOYMENT IN ROAD TRANSPORT
NETWORKS

Xin Du, PhD., Assistant of Professor,
Xinxiang University, Xinxiang, China,
e-mail: 51969926(@qq.com

The electro-spark deposition (ESD) is used as a traditional surface enhancement
method [1]. Lazarenko B. and Lazarenko N. initiated the processing theory, which is
now widely used in surface machining processes.

Since metallurgical bonding can be achieved on metal surfaces through electro-
spark discharge [2], ESD can harden metal surfaces and improve their wear resistance
and fatigue strength. It is widely used in the generation of surface coatings on metals.
The ESD can achieve strengthening on the metal surface, such as carburization,
nitriding, sulphurisation, nitrocarburisation and aluminized surface [3].

Viacheslav Tarelnyk investigated the carbonization process using discharge
energy and graphite powder. Karavaev studied surface wear resistance with the current
and the number of machining cycles in ESD. Shevchenko analyzed the ultrasound
method in the process of carburizing.

The 45 steel had low cost and good overall mechanical properties but had poor
wear resistance.

The carburizing process was carried out by adding carbon to the surface layer of
the metal, which formed a high-strength carbide. The carburizing furnace was used by
adding gas, liquid, or solid in the traditional carburizing process.

The metal was heated to a certain temperature, maintained a particular time to
achieve, and carburized. For large equipment, carburizing required special large
equipment and high costs. For some specific structures, it was even hard to carburize.
ESD carburizing can be carried out on the surface of large machinery and equipment
outdoors without the special carburizing furnace.

The carburizing process was studied using graphite electrodes to improve the
wear resistance of 45 steel. It is particularly advantageous for agricultural machinery,
pumps, and mechanical tools. These machines are often made from 45 steel, which is
a good value for money and is used as the base material.

First, No. 45 steel with a size of 25*30mm and 2mm thick was used as a sample.
Then, the surface was sanded separately using 600-grit sandpaper to remove the
oxidized layer and impurities. The surface was cleaned with 99% ethanol.
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Finally, a high-speed ESD repair machine (fig.1 Huimite HMT9500, China) was
used for carburizing the 45 steel surface. The 3mm diameter graphite rod was used as
an electrode, and Argon was used as a shielding gas. A 4-factor and 4-level test was carried
out using a Taguchi OA factorial design. The process parameters are shown in Table 1.

Fig. 1. The high-speed ESD repair machine (HMT9500)

Table 1 The ESD carburizing process parameters

No. ifﬁmency (%) Voltage (V) B %Se(rjlt Frequency Elme (s)
1 20(1) 25(1) 100(1) 120(1)
2 30(2) 35(2) 180(2) 240(2)
3 40(3) 45(3) 260(3) 360(3)
-+ 50(4) 55(4) 340(4) 480(4)

Electro-spark deposition is a green manufacturing method which is more energy-
efficient than traditional heat treatment methods and has minimal environmental
pollution. ESD enables rapid carburization of metal surfaces by the graphite electrode.
Thus, the wear resistance property of the metal surface is improved. ESD can carburize
the surface of large steel structure parts in agriculture, improving wear resistance and
service life. The traditional carburizing process costs much money and is difficult to
achieve. ESD carburizing can save much money and even carburize the partial surface
of the part. The traditional carburizing process cannot achieve these. This research
employed rapid ESD equipment with rotary electrodes for the surface carburization of
No.45 steel.
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Bemyn: 'Y 3B’A3Ky 31 CTpPIMKHM 3pOCTaHHSIM CBITOBOI'O BHpPOOHMIITBA
aBTOMOO1UTIB Ta iX 3arajbHOIO KUIBKICTIO, SIKa Ha ChOTOJIHI CTAHOBUTH MPUOJIMU3HO 1,6
MJIpJT OJWHHIh, JIFOJICTBO CTHKAETHCA 31 3pPOCTAIOYMM TOTMTOM HAa BHUYEPITHI
EHEPreTUYHl pecypcu, IO BUKOPUCTOBYIOTHCS, SIK MaJMBO sl TpaHcmopty. Lle
3YMOBIIIOE HEOOXIJHICTh TIONIYKY aJbTEPHATUBHUX JDKEpEN €Heprii, 3JaTHUX
3a0e3neynTy  cTa0uTbHE (DYHKIIIOHYBaHHS TPAHCIOPTHOI Tally3l Ta BOJHOYAC

3MEHIIMTH HEraTUBHUI BIIMB HA HABKOJIUIIIHE CCPCOAOBHIIIC.
BuanobGyTok cnasyesoro rasy

— Ceepanoania
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Pucynok 1. Cxema BUJI00YTKY CIaHIIEBOrO ra3y rOpU30HTAIbHUM OypiHHSM [1]

OmHuM 13 TaKMX TIEPCIICKTUBHUX JKEPENl € Ta30Bi MMaJvMBa NMPHPOJIHHH Tas3,
ciIaHIeBui ra3 ta 6iora3. CiaHIeBuii a3 pisHOBUI IPUPOTHOTO ra3y, MO0 MICTUTHCS Y
HE3HAYHUX KIUIBKOCTSAX B HHU3BKOIIOPUCTUX 1 TIOraHO IIPOHUKHHMX TJIMHUCTO-
aJICBPUTOBUX OCAJIOBHX TIPCHKHUX ITOpoOJax Ha riauOuHax Big 1 1o 5-6 kM. 3a cBOiMH
XIMIYHMMH BJIACTUBOCTSMH CJIQHIIEBHM Ta3 MPAKTAYHO HE BIAPI3HIETBCA BIJ
TPaIULIAHOTO MPUPOAHOTO razy. OCHOBHUM KOMIIOHEHTOM € meran (CH4) HOT0 yacTka
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MOske cTaHOBUTH 85-95 %. Takox y cknaai MoxyTh Oyt etan (C,Hg), mponan (CsHs),
oyrtan (C4Hjo), HE3HAYHI AOMIMIKK a30TYy, BYTJIEKHUCIIOTO Ta3y Ta CIiAN CIpKOBOHIO.
Metan € Oe30apBHMM, Oe3 3amaxy Ta30M, JETIIMM 3a TOBITPSA, Ma€ BHUCOKY
TEIUIOTBOPHY 31AaTHICTh (Omm3bko 34-38 MJIx/M?) Ta 3ropae 3 YTBOPEHHSIM
NEPEeBAKHO BOJSHOI MapH 1 BYIJIEKUCIOrO ra3y. 3aBAsSKd BHUCOKOMY OKTaHOBOMY
guciy (monan 100 ox.) mpupoanuii ra3 € e€pEeKTUBHUM MOTOPHHM MaIUBOM IS
JIBUTYHIB BHYTpimmHBOr0 3ropsHHS (JIB3). BugoOyTok ciaHieBoro rasy CyTTEBO
BIJIDI3HSETHCS BIJl TPaJMIIIIHOTO Tra3oBUA00yBaHHS. Yepe3 HM3bKY MPOHHUKHICTDH
CJIAaHLIEBUX IIOpiA ra3 HE MOXKE BUIBHO IEPEMIIIYBATUCA 1O CBEPAJOBHUHH, TOMY
3aCTOCOBYIOTBCS CIIEIiaibHI TEXHOJOT1i. OCHOBHUMHU METOJAaMU € TOpU30HTAIbHE
Oypiuns Ta rigpopospus miacta. CroyaTky OypUTHCS BEpTUKaIbHA CBEPAJIOBUHA, SIKA Ha
IJIMOWHI MEPEXO0/IUTh Y TOPU3OHTAIBHY AUISHKY JOBKUHOIO JI0 KUIBKOX KIJIOMETPIB Y
Meax MPOAYKTHUBHOTO Tutacta. Jlaii 1miji BACOKMM TUCKOM Y TUTACT 3aKayyroTh BOAY 3
MICKOM Ta CTIeHiaTbHUMHU J0OaBKaMH. Y pPe3ybTaTi yTBOPIOIOTHCS MIKPOTPIIITUHH, K1
YTPUMYIOTBCS TICKOM, IO JJO3BOJISIE Ta3y BIIbHO HAJAXOAUTH J0 CBEPJIOBHHH [1].
VYkpaiHa Mae 3HAYHWN pPECYpCHHI TOTEHIAll B CEKTOpI HETpaAHIliiHUX
BYTJICBOJIHIB, B TOMY YHCIIl 1 CJIAHIIEBOTO Ta3y SIKi 30CEPEKEHHI EPEBAKHO Y TBOX
OCHOBHHUX I'€0JIOTIYHHX OaceiiHax: Jlminposceko-Jlonenskomy Ta Jlo6nincskomy (Onechbka
ninsmka). HaiOinapImi TPOTHO3HI pecypcH moB’si3aHi 3 JIHimpoBcbKo-/loHEbKIM
OaceiHOM, SIKi OIIHIOIOTHCS TPUOIN3HO Y 4,22 tpiu M3, JIto0miHChkHit 6aceitd (Onechka
II0II[A), PO3TAIIOBAHUH Yy 3aX1THOMY PETioH1 Y KpaiHH, OLIIHIOETHCS TPUOIU3HO Y 1,36
TpiaH M* [2].
B VKpaiti BWA0GYEaRHs CHAaRL@BOro [a3y MAaRyeT6CA POSHOTaTH

3 OCBOEHHSA ABOX AiNAHOK: O oro (/T 77
1a H03iBcskoro ([Hinposcsko-LloHeybKknii)

'Tepmopl‘f 6GaceiHis
'Onecm(a AinsHka
j ’ H03iBcbKa AinsiHka

Jro6nincbKumn

bacein
1.36 VLK

rp;'m m*

Banacu cnaryesoro rasy B Ykpaini
% 3a gaHnmm;
Lep>xaBHOi cny>x6u reonorii
9

Ta Hagp (2012 p.) — 7,0 TpnH m3;
Mi>KHapoAHIo eHepreTM4HOro areHTcTBa
(CLWA, 2011 p.) — 1,2 TpnH m3;
MiHicTepcTBa eHepreTvky i ByrinbHoi
npomucnoBocTi Ykpaiin — 5,0 TpnH m*

Pucynox 2. Kapta ponosuir cianmeBoro ray B Ykpaini[2]

bioraz oTpuMylOTh 13 BIJHOBJIIOBAaHUX pecypciB (BIAXOAMW TBApUHHUIITBA,
CLTBCHKOTO Ta JIICOBOTO TOCTIOCTIONAPCTB) METOJAOM aHEPOOHOTO OPOJIHHSA, a MiCIs
OYUCTKM OTPUMYEThCS Olora3 3 BMICTOM MeTaHy 10 99,99% -Oiomeran. Jlus
BUKOPHUCTAHHS Ta30BOTO MAJMBa, SIK IMajiBa, TOCTATHHO MEepeodiagHaTh 3BUYAHAN
oensuHoBuil [IB3. PizHuig mix OeH3MHOBUM Ta Ta3zoBuM JIB3 mossirae y AesKuX
eJIeMEeHTaX  CUCTEMH  JKUBJEHHS:  Tra3  30epiraerbcsi B CHEMIaJIbHUX
pe3epByapax(6anonax) mijx TACKoM 20-25 MIla Ta 3alI0BHIOE iX He Oubiie Hix Ha 80%
BiJI 3arajJibHoro o0’e€My, MO0 3JIMIIUTH MiCle ISl PO3IIMPEHHS Ta3y MpU 3MiHi
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TEMIepaTypH. besmeky ~ cucremMum ~ 3a0e3meuyrOTb ~ MYJbTUKJIAMaHU 3
CJIEKTPOMATHITHIMH Ta PYYHHMH 3aTBOPaMHU, SIKi MEPEKPUBAIOTH MOJAdy MaIUBa Y
pasi aBapii a0o TpuBasoi CTOSHKH. 3 OanoHa, Ta3 miJ TACKOM MOJAEThCS 10 PerysiTopa
(penykTopa). Moro ronoBHe 3aBJaHHsA- 3HM3UTH THCK mpuGmu3Ho 10 1 Gapy. Jai
NAJIMBO HU3BKOTO TUCKY CIPSIMOBYETHCS JIO MAJMBHOI PAMITH, JIe PO3TANIOBaHi Ta30Bi
dopcyHku. 3anexHO Bl KOHCTPYKIIi JABUTYHAa (OPCYHKHM BIOPCKYIOTH a3
0e31mocepeIHbO Y BITYCKHHUI TpyOOIIpOBia, a00 depes criemiaibHi MBI IHI TPYOKH.

Fuel switch CNG system ECU

Petrol system ECU

CNG injector

Petrol/CNG
hybrid-ready injector

CNG feed line

Cylinder

Pump control unit

CNG tank valve and filter

Pressure regulator and sensor

e CNG return line

CNG tank

Pucynok 3. CxeMa cucrema >KMBJICHHS Ta30BUM MaJIUBOM [ 3]

B HarmionansHOMYy TpaHCIOPTHOMY YHIBEPCUTETI MPOBENEHI JOCITIIKEHHS
nepeo0IaIHAHOTO JIETKOBOTO aBTOMOO1NIA 3a poOOTH Ha ra3onoAiOHOMYy MaJMBiI 3a
pexumaMu €Bporeiicbkoro i3moBoro mukiay 3rigHo IlpaBun Ne83-04, orpumani
MO3WUTHBHI Pe3yJIbTaTH.

Bucnosxu: T'azononiOne mammBo € MEPCIIEKTUBHUM  QJIbTEPHATUBHUM
JKEpEJIOM €HEprii JJisi TpaHCHOpTHOI raimy3i Ykpainu. [ns YkpaiHu OCBOEHHS
BJIACHMX TMOKJIQJIIB CJIAHIIEBOrO0 Ta3y, IO OI[HIOITHCA y MoHax 5,5 TpiaH M? i
3ocepemkeHi B J{HinpoBchko-Jlonenbkomy Ta JItoGniHChkoMy OaceiiHax, Oy 1IBHUIITBO
aHEepOOHMX CTaHIIA BIAKPUBAE MNUISAX JO 3HAYHOTO 3HUKEHHS EKCIUTyaTallliHUX
BUTPAT Ha TpaHcnopT. [lonpu ckinaaHicTh BUAOOYTKY CIAHIIEBOTO a3y, 0 MoTpedye
TEXHOJIOT1 TOPU30HTAIBLHOTO OypiHHS Ta FIAPOPO3PUBY IJIACTa, aJanTallisl ICHYOUMX
aBTOMOOUTIB 7O HOBOTO TajuBa € LUIKOM JocTynHoto. [lopsn 3 1muM AOUUIBHO
pO3BUBATH 010ra30Bi1 TEXHOJIOTI.
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Abstract. Research is conducted, and a design is proposed to fit an engine to a
specified set of parameters, aiming to optimize overall output and durability. The task
1s to design a 2.0 L two-stroke V4 engine. Background research is presented, and a
design 1s provided that meets the given constraints. Using Robert Norton’s
LINKAGES software, a virtual simulation of the designed engine is performed, and
the results are tabulated in appropriate figures and graphs. Interpreting the data
demonstrates a valid engine design that meets the appropriate criteria and leaves room
for comparison with other designs or for pursuing manufacturing and testing as means
of further research.

Introduction and Background. This report presents the design and analysis of a
2.0 L two-stroke V4 engine. The objective is to achieve the required displacement
while balancing performance, dynamic behavior, and packaging constraints. Key
design considerations include the bore-to-stroke ratio, inertial balance, and flywheel
sizing to achieve smooth, efficient engine operation. These factors directly influence
engine stability and overall performance under operating conditions. A 3D-printed
slider-crank mechanism will also be developed based on the final engine dimensions
to visualize piston motion and validate the design.

A two-stroke engine completes its cycle in two piston strokes, producing a power
stroke every revolution and resulting in a high power-to-weight ratio. Intake and
exhaust occur through overlapping ports, requiring effective scavenging to remove
exhaust gases and introduce a fresh air-fuel mixture [3, 6]. The effectiveness of this
scavenging process plays a major role in both engine efficiency and emissions
performance.

Compared to four-stroke engines, two-stroke engines are more compact and powerful
but less efficient and less durable [1]. These advantages and disadvantages must be
considered when selecting an engine configuration for a given application, especially
when weight and simplicity are prioritized.

The V4 configuration arranges four cylinders about a common crankshaft for a
compact layout. This configuration allows for improved packaging and balance

2
compared to inline arrangements. Engine displacement is defined by V = % [, which

determines the total volume based on cylinder geometry (Navitski, 2026). This
relationship is fundamental in ensuring the design meets the required two-liter
displacement.
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This engine design is well-suited for applications where a high power-to-weight ratio
and compact packaging are critical. Potential uses include small aircraft propulsion,
unmanned aerial vehicles, and lightweight recreational or utility vehicles. The
simplicity of the two-stroke cycle, combined with the compact V4 configuration,
allows for reduced size and weight compared to traditional four-stroke engines, making
it advantageous in transport systems where space and mass are limited.

Design Description. This engine project focuses on a two-stroke V4 engine. This
engine uses a piston displacement of 2 liters or 122 cubic inches. According to
Heywood [2], common bore-to-stroke ratios range from 0.8 to 1.2. Higher bore-to-
stroke ratios are desirable for engines requiring higher fuel efficiency, as stated by
Mubarak [4]. Given the engine's low efficiency, a high bore-to-stroke ratio was
selected. This results in a bore size of 3.600 inches and a stroke size of 3.095 inches,
yielding a bore-stroke ratio of 1.163. This information was input into the LINKAGES
software to calculate the linkage. The output linkage is shown in Figure 1.

Figure 1: 2 Stroke V4 Engine Linkage Assembly Showing Two Pistons.

Results. The position, velocity, and acceleration of the piston relative to the crank angle
were generated in the LINKAGES software developed by Robert Norton. This
software enabled the engine's parameters to be specified, refined, and visualized.
Figures 2-4 show the position, velocity, and acceleration curves required to continue
the design for a fuel-efficient engine.

Figure 2: Piston Position as a Function of Crank Angle
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The piston displacement plot shows the piston position as a function of crank angle
over two revolutions. This curve verifies the correct stroke length and illustrates the
non-sinusoidal motion caused by the connecting rod geometry. Understanding piston
position is important for determining cylinder volume changes and overall engine
operation.

| i
00 a0 600
Input Angle (Deg)

Figure 3: Piston Velocity as a Function of Crank Angle

The piston velocity plot represents the rate of change of piston position with respect to
crank angle. The velocity reaches zero at top dead center (TDC) and bottom dead center
(BDC), and peaks near mid-stroke. This information is important for analyzing airflow
characteristics and timing in the engine cycle.

Figure 4: Piston Acceleration as a Function of Crank Angle

The piston acceleration plot shows the rate of change of velocity and highlights the
inertial effects of the reciprocating components. Large acceleration peaks occur near
TDC and BDC, indicating regions of high dynamic loading. This plot is critical for
evaluating forces on engine components and for designing a system that minimizes
vibration and mechanical stress.

Based on the kinematic and dynamic data obtained, the crankshaft for the single-
cylinder engine was generated and balanced to operate the engine within acceptable
vibration ranges for a model. Figure 5 shows the single-cylinder model required to
balance the engine. The unbalanced forces generated during the motion of the cylinder
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were reduced through the application of counterweights on the crankshaft. This will
increase the engine's lifespan by minimizing the negative effects of vibration.

Total Shaking Force (lb y Unbalanced

Balanced
Max = 23826 (Ib)

8,49

Figure 5: Balanced Crankshaft Profile for a Single Cylinder

For improved balance, the LINKAGES software recommends a counterweight
0f 0.028 1b-in applied at 180 degrees relative to the crank throw, with a crank radius of
1.547 inches. This configuration reduces the primary shaking forces generated by the
piston and connecting rod.

Application. V-style engine designs have a reputation for their compact nature
and versatility. Compared to bulkier engine designs, such as inline, horizontal, W, or
radial, the V-style promotes better integration with complementary technologies and
greater versatility. Add to this existing compactness the criteria of only 4 cylinders, a
2.0 L displacement, and a 2-stroke cycle, and the result is an engine that is a prime fit
for motorcycles, marine engines, and light aircraft. Four-cycle engines would be
heavier and larger for an efficient racing boat design, so using a lighter two-stroke
engine could provide the desired high torque without the extra weight. Similarly, given
the emphasis on weight and balance in aircraft design, one could use a 2.0 L two-stroke
V4 engine on a smaller, lightweight aircraft for experimental purposes. Overall, the
two-stroke V4 is simpler and easier to modify than a more complex design, such as a
V12 or a Wankel engine.

Conclusions. From these results, it is inferred that the proposed engine design
should meet the criteria that define the project's scope. Given the constraints, a two-
stroke V4 engine with a 2.0 L displacement should work well in the provided design,
as the output shows good oscillations in position, velocity, and acceleration. Not only
that, but the applied balancing factored into the crankshaft’s counterweight should
make the engine more durable in the long-term of its use. Approximating values from
the reported data, piston displacement varies between 3.9 and 7 inches, the maximum
piston velocity is 580 in/sec, and the piston acceleration reaches its maximum at
140,000 in/sec? and its minimum at -250,000 in/sec. These values provide a frame of
reference for continued discussion in research and design of better models of similar
engines.
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To test the findings of the provided design, one may compare it and its resulting
data with other designs from the same criteria to assess the respective strengths and
weaknesses of both. A side-by-side comparison of two similar models of this engine
would reveal trade-offs or overlap in the engine’s strengths and weaknesses. For
example, one engine’s design may produce a more desirable output but lack balanced
performance and long-term durability. Another way of verifying the practicality of
such a design is to build a real-world model. Constructing and machining an engine in-
person and testing its capabilities with real data may reveal design flaws or theoretical
errors that simulations do not predict.
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CyyacHuil eram pO3BUTKY TBAapUHHUIITBA XapPaKTEPU3YETHCS TIMOOKOIO
TpaHchOpMaIlier0 BUPOOHMYMX TMPOIECIB MMiJl BIUIMBOM KoHuenmin Iumycrpii 4.0,
TOYHOTO TBAPWHHHUIITBA Ta IU(pOBI3aIlii arpapHoro cektopy. BaximBy poib y
MIBUIIEHHT €EKTUBHOCTI raidy3i BiIIrparOTh CaMOXiAHI 3aCO0U JJIsl TPUTOTYBAHHS 1
posnaBanus kopwmiB (C3IIPK), ski 3abe3neuyroTh aBTOMATH3aIlil0 TEXHOJOTTUHHUX
omeparliii, ONTHUMI3AIliI0 PAIliOHIB Ta MIABUILECHHS MNPOAYKTUBHOCTI TBapuH [1].
Bonnouac yckmannenHss koHctpykimih C3IIPK, 30kpema TexHIKM BHPOOHUIITBA
KUHN, 3yM0oBIt0€ HEOOX1/IHICTh HAYKOBO OOTPYHTOBAHOI'O BJJOCKOHAJIEHHS CUCTEM X
TexHIYHOro oociyroByBaHHs 1 pemonty (CTOP) [2, 3].

151



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

Meroto nociiaKeHHsl € OOIPYHTYBaHHS TEOPETUKO-METOJUYHUX MIAXOAIB 10
(bopMyBaHH;{ IHTETPOBAHOI CHCTEMH TEXHIYHOTO O6CJIyFOBYBaHH$I 1 peMOHTYy
CaMOX1JTHUX 3aC001B MPUTOTYBaHHS 1 pO3JaBaHHS KOPMIB 3 ypaxyBaHHSIM CYYacCHHUX
BUMOT IIU(pOBi3allii BUPOOHHUUX MPOIIECIB.

Cyuacni C3IIPK sBisitoTh c00010 CKIIaHI TEXHIYHI CUCTEMH, L0 IHTEIPYIOTh
MEXaHiuHi, TifpaBiiuHi, eTeKTpoHHi Ta iHdopmawiiiHi kxommonentu [4, 5]. Ix
¢dbyHKIIiOHYBaHHSI 0a3yeTbcs HA BUKOPUCTaHHI IUGPOBUX IUIAT(HOPM YIPABIIHHA,
TeJIEeMETPii, CHCTEM TOYHOT'O JO3yBaHHS Ta aBTOMATU30BAHOTO KOHTPOJIIO MMapaMeTpiB
TEXHOJIOTIYHOTO TIpoliecy. 3a3HayeHl OCOOIMBOCTI OOYMOBIIOIOTH HEOOXIIHICTh
nepexoay Bif TpaauIIMHMX MIAXOMIB JO TEXHIYHOTO OOCIYrOBYBaHHS [0
IHTErpOBaHUX, OAraTOPiBHEBUX CUCTEM YIIPABIIIHHS TEXHIYHUM CTaHOM.

Cucremy texuigyHoro oocimyroyBanns 1 pemonty C3I1PK pouinsHo po3risgatu
K 1€papXiyHO OpraHi3oBaHy CTPYKTYpy, IO BKIIOYa€ EKCIUTyaTalliiHuii,
CHElLIAI30BaHUM  CEepBICHUM Ta 1HXKEHEPHO-TEXHOJOTiuHui piBHI [6]. Taka
JEKOMITO3HUIIIS 3a0e3reuye (PyHKIIOHATbHY 3aBEPUIEHICTh CUCTEMH, PO3MEKYBaHHS
BIJINOBIJIAJILHOCTI Ta €(DEKTUBHY OpraHizaiito 1H(hopMaIiiHuX MOTOKIB.

Excrutyatamiiinuii  piBeHb € 0a30BUM y 3a0€3le4YeHHl Mpane3JaTHOCTI
texHiunux C3IIPK 1 mepen0Oauae BUKOHAHHS KOMIUICKCY OIMeEpallii, MoB’s3aHuX 13
6e3MocepeIHpOI0 eKCILTYaTaIlicl0 MAIINH. Ioro cTpyKTypa BKIIIOYA€E OTEepaTopchKo-
TEXHOJOTIYHY, KOHTPOJBHO-IIarHOCTUYHY, PErJIaMEHTHOTO  OOCIyTOBYBaHHS,
eKCIIpec-A1arHOCTUKU Ta 1HhOpMaIliitHO-peecTpaliiiHy miacuctemu. JJis caMmoxigHuX
mamuH KUHN xapaktepHoto € iHTerpaiiss (QyHKIH KepyBaHHS 1 KOHTPOIIIO, IO
M1JBUIILYE€ BUMOTH JI0 KBatidikallii o00CIyroBy04oro nepcoHaty.

CremianizoBaHuil CepBICHUN pIBEHb 3a0e3ledye peami3aliio pPO3IMHUPEHUX
¢bynkuiii TOP 3 BUKOpPHCTaHHSIM CHEIMiaNi30BaHOTO OOJaJHAHHS Ta MPOrpPamMHO-
anmapatHux 3aco0iB. J[o HWOro ckiaay BXOASTH CEPBICHO-A1arHOCTUYHA, PEMOHTHO-
BIJIHOBJIIOBAJIbHA, IPOIPAMHO-TEXHIYHOTO CYNPOBOAY, NUCTAHLIMHOIO MOHITOPUHTY,
JIOTICTUYHA Ta OpraHizauiiHo-kajaposa niacucreMu. [ns rexniku KUHN ueit piBenb
nependayae aKTUBHE BHUKOPUCTAaHHS 3aco0iB  TejleMeTpii Ta JUCTaHIINHOT
JIIarHOCTUKH, 10 JIO3BOJISIE MIABUIIUTU OINEPATUBHICTb MPUUHSTTS PIIIEHb 100
TEXHIYHOTO CTaHy MAIlliH.

[H)XeHEepHO-TEXHONOTTYHUI piBEHb OPIEHTOBAHMM Ha CTPATETIYHE YHPABIIIHHS
HaJIiMHICTIO, PECYpcoM i PO3BHTKOM TEXHiYHHX cHcTeM. Moro (yHKIiOHaIbHE
HAIIOBHEHHS BKJIIOYAE€ IMIICUCTEMH IIMOOKOI TEXHIYHOI AIarHOCTHUKHU, KaliTaJbHOI'O
PEMOHTY, MOJIEpHi3aIlii, aHAJII THYHO-MIPOTHOCTUYHOTO 3a0€3MeYeHHs Ta HOPMATHUBHO-
METOJMYHOTO CynpoBoay. Peaizaris 3a3HaueHUX (QYHKITIHA CTBOPIOE TTEPETYMOBH JIJIS
BIIPOBAHKCHHS KOHIICTIIIIT MPOTHO3HOTO TEXHIYHOTO 00CTYTrOBYBaHHS, 1110 € OCOOIMBO
aktyansbHUM 111 BucokotexHosoriauanx C3ITPK KUHN.

Takum umnom, yaockonaneHHs CTOP C3IIPK nosBunHOo 0a3yBatucs Ha
iHTerpauii UU(POBUX TEXHOJOrM, OaraTOpiBHEBIM oOpraHizaiii yHpaBiIiHHSA Ta
3aCTOCYBaHHI Cy4aCHUX METOJIB JIarHOCTUKH 1 MPOTHO3YBaHHS. 3alpONOHOBAHUN
CTPYKTYPHO-(DYHKIIIOHAIbBHUM MIJX1J 0 TEXHIYHOTO OOCITYTrOBYBaHHS 1 PEMOHTY
J03BOJIA€ MABUIUTH piBeHb HaAiHOocTI C3IIPK, 3HM3UTH ekcIuTyaTalliifHi BUTpaTH
Ta 3a0€3MeUYUTH CTa0UIBHICTh TEXHOJIOTTYHUX MPOIIECIB Y TBAPUHHMIITBI.
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Hayionanvruii ynisepcumem 6iopecypcis i npupo0ooKoOpucmy8aHHs
e-mail: | titova@nubip.edu.ua

AKTUBHUH PO3BUTOK €KOJIOTIYHOTO TPAHCIOPTY, TOCHJIEHHS BHUMOT [0
CKOPOYEHHSI BUKH/IB IMAPHUKOBHUX Ta3iB Ta 1HTErpauis YKpaiHU O €BPONEHCHKOTO
TPAHCIIOPTHOTO MPOCTOPY 3yMOBIIIOIOTH MOIIUPEHHS aBTOMOOLIIIB 3 aIbTEPHATUBHUMU
BUJlaMU TtanuBa. [{e BuMarae MoiepHizailii CHCTEMHU TEXHIYHOTO CEPBICY Ta ajanTartii
1H(pacTpyKTypH CTaHLiNi TexHiuHOro 0bcimyroByBaHHs (CTO).

Kmacudikamiss anpTepHaTUBHMX BHAIB TajguBa. Jlo HUX  HajJexKaTh
enektpoenepris (BEV), riopunni cuctemu (HEV, PHEV), ctuchenuit npupoanumii ra3
(CNG), ckparutennii HadToBuii a3 (LPG), 3pimkennii mpupoaauii raz (LNG), BogeHb
(FCEV), OionanuBo. HaiiOinplnr mNOmMMUpPEHUMH € EJIeKTPOMOOUTl Ta Ti0puau,
BUPOOHUIITBO SKUX 3/I1MCHIOIOTH KomnaHii Tesla, Toyota, Nissan.

OcoOMMBOCTI  TEXHIYHOTO  cepBicy  enekTpoMoOuTiB. OcHOBHa yBara
NPUIUISETHCS AIarHOCTHUIll TATOBOI OaTapei, 1HBEPTOpa, CJIEKTPOJBUTYHA, CUCTEMHU
KepyBaHHa Oarapeero (BMS). BiacyTHiCTh ABUTYHAa BHYTPIIIHBOIO 3TOPSHHS
3MEHIITY€E O0CAT periaMeHTHUX POOIT, MPOTE MiABUILYE BUMOTH IO BUCOKOBOJIBTHOL
O€3IeKHr TepcoHay.
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AB3 vs EJIEKTPOMOBIJIb vs lN6pupg,

Fg ) lé] Lo =
-zm " riopm

I [bxepeno eHeprii: [xepeno eHeprii: Eﬁ} [bkepeno eHeprii:
beH3uH / ausens 7 AkymynsTop b Manuso + enekTpuka
H‘B PernameHT TO: (V] PernameHT TO: (9] PernameHT TO:
Yactuin ‘v MiHiManbHuiA ’A CepepHin
=  Butpatu Ha TO: =, Butpartu Ha TO: &> Burpatu Ha TO:
o €0 §20-40- s
Bucoki - ¥ 20-40 % - CepepHi
O EkonorivHicTb: w EkonoriyHicTb: {\\ EKonorivHictb:
Bukngu CO, HynboBi Bukugun !1). SHWXKEHI BUKMan
00 Baprtictb peMoHTy: QO Baprictb pemMoHTY: (V] o Baprtictb peMOHTY:
&8 /). NomipHa A Bucoka B}f Buuwa 3a [1B3

Puc. 1. [lopiBusiaus: [IB3 - Enextpomo6ins — ['i6pun

Cepgic riopuanux aBromo0utiB. [loeanye o6cimyroByBanns Tpaguitiiinoro J1B3
Ta €JIEKTPUYHOI YACTUHH, 1110 YCKIAIHIOE JIarHOCTUKY Ta MOTpeOye CIeliaai30BaHOro
MPOTPaMHOT0 3a0€3MCUECHHS.

OOGcayroByBanHsi razo0amoHHux aBToMoOLTiB (CNG, LPQG). Ilepenbauae
KOHTPOJIb TEPMETUYHOCTI CUCTEMH, MEPEBIPKY OaJIOHIB BUCOKOTO TUCKY, IEPIOJUUHY
cepTudiKalliio Ta CyBOpe TOTPUMaHHS HOPM O€3MEKH.

BnpoBamxeHHs cepBiCy allbTEpHATUBHUX aBTOMOOLIIB MOTpeOye:

» MojepHizaii oonagnanas CTO;

» HaBUYaHHS TIEPCOHAIY;

» 3alpOBa/KCHHS IU(PPOBOI JIarHOCTUKH;

» CTBOPCHHS CHCTEM YTHITi3allii akyMyJISITOPHUX OaTapei.

Butpartu Ha TexHIuHE 00CITyTOBYBaHHS eIeKTpoMoO1iB € Ha 20—40 % HIKINMU
MOPIBHSHO 3 TPAAMIIHHUMH aBTOMOOLISMH, OJHAK 3HAYHI MOYATKOBI 1HBECTHIIII Y
crieriaizoBane 00JaJHaHHS CTPUMYIOTh IIBUIKE BIIPOBAKEHHSI CEPBICY.

TexHiuHuid cepBiC aBTOMOOLIIB 3 aJIbTEPHATMBHUMHU BHJIAaMHU MaJliBa
XapaKTepU3y€EThCS MEPEXOA0M BiJl MEXAHIYHUX POOIT 10 €IEKTPOHHO-/11arHOCTUYHUX
nporieciB. OCHOBHMMHM BUKJIMKaMU € BHCOKAa BapTICTh OOJIaJHAHHS, TOTpeda y
KBaT(piKOBAHMX KaJipax Ta HEOOXIIHICTh TOTPUMAHHS BUCOKUX CTaHAAPTIB OE3MEKH.

[Topanpimmii po3BUTOK 1i€i cepu MOB’si3aHUN 13 TUGPOBIZALIEID CEPBICHUX
MPOLIECIB, PO3IIMPEHHSM 3apsiIHOI Ta BOJHEBOI IHPPACTPYKTYpU Ta IHTETPAI€IO
TPAHCTIOPTHHUX 3aCO01B y 1HTEJIEKTYaJbHI TPAHCIOPTHI CUCTEMHU.

Jliteparypa

1. TI'punbkiB, A., PoroBcekuii, 1., Aymin, B., Jlucenko, C., Tirosa, JI.,
3arypcekuii, O., Komocox, I. (2020). Po3poOka cucremMun BU3HAYEHHS
1H(QOPMATUBHOCTI JIIaTHOCTUYHUX TMapaMeTPiB IWJIIHAPOIOPIIHEBOI TPynu B
IU3eJIbHOMY JBHUTYHI B mporeci ekcruryaTaimii. CxinHo-€BponenchKkuil >KypHal
MIANPUEMHUITBKUX TexHosori, 3 (5 (105)), 19-29. https://doi.org/10.15587/1729-
4061.2020.206073
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2. binmiuenko B. B. Monenb oOrpyHTYBaHHS CTpATErid TEXHIYHOTO PO3BUTKY
BUPOOHUIITBA Ha aBTOMOO1IbHOMY TpaHcnopTi / B. B. Bimiuenko, €. B. Cmupnos //
[Tpo6iemu miaBHUILIEHHS €(PEKTUBHOCTI IHPPACTPYKTYpH : 301pHUK HAYKOBHX Mpallb. —
K.:HAY, 2018. — Bunyck 19. — C. 271-274.

YK 629.113.004.67
OCHOBHI TIPUYUHHU 3HOCY TI'AJBMIBHOI KOJIOJKHU

3arypcbkuii Anapiii OsieroBu4, aciipant
Hayionanvruii ynisepcumem oiopecypcis i npupoookopucmysanus Ykpainu
e-mail:andreyzagurskiy 1 @gmail.com

B mpoueci raibMyBaHHS TPaHCHOPTHOTO 3ac00y BHHHMKA€ TEPMOMEXaHIUHUMN
edeKT 3UeIUICHHS KOHTAKTHOI MOBEPXHI Mapu TepTs rajibMma, B HACIIJOK YOTO
BiIOYBA€THCS TOIIKOKEHHS MTOBEPXHEBOTO 1 MiAMOBEPXHEBOTO MIApy TaIbMiBHOTO
nucky 1 kosonaku (puc 1). Lle siBuie BigOyBaeTbes y OyAb K1l TaJbMIBHUN CHCTEMI
KOJIM B 3aJIEKHOCTI B1Jl 30UIBIIEHHS TEMIIEPATYpPU CYTTEBO 3MEHIIY€EThCA KOE(DILIEHT
TepTa [3], a TaJbMIBHMI JUCK Ta KOJOJKH 3HOIIYIOThCS. TOOTO 3HOC rajabMiBHOI
CUCTEMHU 1€ CKIAJAHUI NUHAMIYHMNA nporec (puc 2), KOJIM Y HACIIAOK MPUTUCKAHHS
raJbMIBHOI KOJIOJKM [0 TaJbMIBHOTO nucka (1) 1 TepTss MK HMMHM y TaJbMiBHIA
cucTeMi BiIOyBaeTbcs 3CyB (2) BUKJIMKAHWN BITHOCHUM KOB3aHHSM TOBEPXHI Mapu
TEpTsl, SIKUM MPU3BOAMUTH JI0 IJIACTUYHOI Aedopmallii MaTepiaiiB, U0 KOHTAKTYIOTh
MDK co0010 ((ppuKIliiHe HaBaHTaKeHHSA (3)), sIKa y CBOIO Yepry CIpHUsi€ 3MEHIIEHHIO
TOBIIMHU TaJIbMIBHOI KOJIOAKM Ta JUCKY, MPUYOMY OCTaHHIN 3HOIIYETHCS BKpaii
HEPIBHOMIPHO.

1. TanpMmiBHE HaBaHTAXKEHHS
f f f f f I

3. ®pukiliiiHe HaBaHTAXEHHS,
‘ 10 IPU3BOJUTH JI0 3HOCY
C AL AL / KOJIOJIOK 1 JINCKa

KKK

2. BigHocHUit 3cyB

Puc. 1 Cxema 1MHaMIYHMX 3MiH Mapy TEPTS Mij Yac TalbMyBaHHS
Jxepeno: moOya0BaHO Ha OCHOBI [2]

Kpim Toro mpu rampMyBaHHI 3a BHCOKOI IIBUAKOCTI ¥ BEIHKOI Baru
TPAHCIIOPTHOTO 3aco0y y raJibMiBHOMY MEXaH13Mi BUHHKA€ BHCOKa TeMIlepaTypa Ta
BiJI0YBAETHCS 3HOC (PPUKIIIHHOTO KOHTAKTy. TOOTO mpoIiec 3HOCY rajJbMiBHOI Mapu —
11e TIOCTYIIOBE PyHHYBaHHS (PPUKIIMHOTO MaTepiaidy MiJ BIUIMBOM TEPTs, TEIJIOBUX 1
MEXaHIYHUX HaBaHTAXECHb, III0 BUHUKAIOTH Ii]] yac rajibMyBaHHsA [5]. BizyanbHo #oro
MOKHa BIJOOpa3UTH fK JIHIAHY CXeMy, J€ KOXKEH eTal MpeacTaBise co000 010K 3
omucoM Tpoiiecy (puc 2).
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TaJIbMIBHUAX
KOJIOZIOK 3

o Teprs: ['aibMiBHI KOJIONKU MPUTHCKAIOTHCS 10 TajIbMIBHOTO JUCKA, 10

o HarpiBanns: I1ix yac TepTs BUHUKAE TEIUIO, SKE MEPEIAEThCS HA JTUCK 1

w
CTBOPIOE TCPTH.

KOJIOOKH.

JANCKaMU

3HO0C

raJIbMIBHHAX
KOJIOZOK

o MexaHniuHe 3HoIIyBaHHS: Uepes TepTs Ta BEIUKY PI3HULIIO Y TBEPAOCTI

* Crupanns ppukuiitHoro mapy: JloBro npamorouu, Marepiai KOJIOJ0K

rajJbMiBHOIO JHUCKa Ta KOJIOAKH OCTaHHI CTUPAIOTHCA MBUAIIC

CTUPAETHCA, IO MPU3BOAUTD 1O 3MCHIIICHH A 1X TOBIIUHU

3H0C
rajabMIBHOT
0 JIHCKa

o BB TCPTA: TpI/IBaJIC TEPTA MPU3BOJAUTH 10 TOCTYIIOBOT'O SMCHIIICHHA

o BrimuB TemuioBoro HaBaHTa)keHHs: YacTi 3MIHU TEMIEPAaTypH TAKOXK

TOBIIMHHU JAMCKA 1 MOKIIMBOTO YTBOPEHHS 00pO3€H 1 HEpiBHOCTEH.

MOKYTh BUKJIMKATH AeQopMallito Aucka )

Puc. 2 Ilpornec 3H0Cy rajgbMiBHOI Mapu

Jlxeperno: moOymoBaHo Ha OCHOBI [1,2,4]

OpHak 3HOC rajJbMIBHOI KOJIOAKH 1€ MPUPOTHUMN MIPOIIEC, 10 BIIOYBAETHCS i
yac eKCIUTyaTallii aBTOMOOUIS 1 Ma€ 00’ €KTUBHI MTPUYHMHHM (Ta0.1).

Tabnuus 1 OCHOBHI TPUYHMHU 3HOCY TAJIbMIBHOT KOJIOJKHU

[TpuunHa XapaKkTepucTuKa

Tepts mix [Ipu ranpmyBaHHI rajabMiBHA KOJOJKa MPUTHCKAETbCS N0 Aucka (abo

KOJIOJIKOIO Ta OapabaHna), 1m0 CTBOpIOE 3HA4He TepTs. Lle TepTs reHepye Terio, ske

JTCKOM MOCTYNOBO MPU3BOUTH J0 3HOIIYBAaHHS MaTepiady KOJOJIKU

Tennosi [lin yac ranpbMyBaHHS BUIUISETHCA BETUKA KUIBKICTH Teruia. ["asbMmiBHA

HaBaHTa)XCHHS KOJIOJKa Ta JMCK MOXYTh HarpiBaTHCS JO BHUCOKUX TeMIlepaTyp, IO
BUKJIMKA€ TEpMIYHI HampyxeHHs B wMmarepiami. Ilpu TpuBamomy abo
IHTEHCUBHOMY TaJIbMyBaHHI 1€ MOK€ MPU3BECTH JIO0 TEPMIUHOI JAerpaaamii
MaTepiay, 3HWKEHHS oro TBEpI0CTI Ta IPUCKOPEHHSI 3HOCY.

MexaHniuHi [TocriiiHe TUCK Ta MEXaHIYHHM KOHTAaKT MK KOJIOAKOK Ta JIHCKOM

HaBaHTa)KCHHS CIPHYUHSIOTh MEXaHIYHE PYWHYBAaHHS YAaCTHHOK MaTepiany KOJOJIKH, IO

TaKOX MPU3BOAMTH A0 ii 3HOCY. Penbed moBepxHiI KOJOIKU 3MIHIOEThCA, 1
3HOULICH]1 YAaCTUHKU MOKYTh BILUIUBATH Ha €(EKTUBHICTb ralbMyBaHHS

XIMIYHUA BIUIAB

3MiHa CKJIajly raJlbMiBHUX KOJIOJIOK ITiJ1 BIUIMBOM TeIljla MOKe IPU3BECTH J10
YTBOPEHHS OKCHJAIB a00 IHIIMX XIMIYHUX pPEYOBHUH, IO HEraTUBHO
BIUIMBAIOTh Ha CTIMKICTh Matepiainy. Lle siBullle TakoX CIpusie 3HOUTYBAaHHIO

AOGpa3uBHUII 3HOC

B npornieci ranbMyBaHHSI Ha KOHTaKTHY MOBEPXHIO MK KOJIOJIKOIO 1 TUCKOM
MOTPAIUISIIOTh a0pa3uBHI YaCTUHKU (MHJ, MicOK, ApiOHI kaminmi). [li
YACTUHKH CIIPHSIIOTh MEXaHIYHOMY CTHPAHHIO KOJIOJIKH.

Bruus pexxumy

[HTEeHCHBHI peXMMHU TajdbMyBaHHS (pi3Ki 3yNMHMHKH, 4acTi TajJbMyBaHHS Ha

rajJbMyBaHHS BHCOKHX IIBUKOCTSIX) TMPUCKOPIOIOTH 3HOC Yepe3 BUCOKI TEMIIepaTypu Ta
OLJIBII IHTEHCUBHE TEPTSL.

Marepian Pi3Hi Tunm wmarepiamiB (kepamika, OpraHidyHi KOMIIO3UTH, MeETajeBl

rajJbMiBHUX €JIEMEHTH) MaloTh pi3Hy CTIHKICTh J0 3HOocy. Bwubip wmarepiany

KOJIOJIOK Oe3mocepeIHbO BILUTMBAE HA TEPMIH CITYy>KOU KOJOOK Ta X €EeKTUBHICTh y

PI3HUX YMOBaXx.
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ToMy 3HOC ranbMiBHHX KOJIOJOK 3a3BHYall KOHTPOIIOETHCS Uepe3 PeryisipHe

TEXHIYHE OOCITyrOBYBaHHS Ta 3aMiHY MO Mipi HEOOX1THOCTI.
Jlirepatypa

1. Borawski, A. (2023) Study of the influence of the copper component’s shape
on the properties of the friction material used in brakes—Part one, tribological
properties. Materials, 16, 749.

2. Chung, J.O.; Go, S.R.; Choi, H.B.; Son, T.K. (2020) Temperature dependence
of friction coefficient and transfer film formation in organic friction materials
containing different abrasive components. Ind. Lubr. Tribol. 72, 483-489.

3. Sabri, M.; Fauza, A. (2018) Analysis of vehicle braking behaviour and
distance stopping. IOP Conf. Ser. Mater. Sci. Eng. 309, 012020.

4. Wang, S., Yu, Z., Wang, J., Chen, S. (2023) Research on CNN-LSTM Brake
Pad Wear Condition Monitoring Based on GTO Multi-Objective Optimization.
Actuators, 12, 301. https://doi.org/10.3390/act12070301

VK 656.13
3SMEHIIEHHS EHEPTOBUTPAT TEXHOJIOTTYHUM TPAHCIIOPTOM
OIITUMIBALIEIO TEMIIEPATYPHOI'O PEJKUMY ATI'PETATIB
TPAHCMICII

MartBienko Poman MuxaiiiioBu4, acmipaHr,
Jooym Auapiii IropoBuy, acmipasr,
Kpumrona Cesarociaas IropoBuy, 1.17.H., ipod.
leano-Dpankiscokuil HAYIOHATLHUL MEXHIYHUL YHIGepcumem Hagmu i 2asy
e-mail: sviatoslav.kryshtopa@nung.edu.ua

BaxxnuBoI0 XapakTEpUCTUKOIO SIKOCTI arperariB TEXHOJOTIYHOTO TPAHCHOPTY €
BHCOKa €HEProe(PEeKTUBHICTD, 1110 BiI0Opakae podOU1 BIACTUBOCTI JaHUX 00'€KTIB, SKi
3aKJIaIal0ThCS B MPOILIECI MPOEKTYBaHHS Ta BUPOOHUIITBA MAIMH, PEali3yIOThCS MpU
eKCIUTyaTallli Ta BiAHOBIIIOIOTHCA 3a JIONOMOTOK PEMOHTY. ['0JIOBHUMH NpUYMHAMU
3HM)KEHHSI €Heproe(eKTUBHOCTI KOPOOOK NEpeMHUKaHHS Nepenady TEXHOJIOTTYHOIO
TPaHCHOPTY € BTPATH Ha T€PTs Ta BTpaTu TUCKY [ 1 ]. L1 eHepreTnyH1 BTpaTu 3p0CTalOTh
SK TpH 30UIbIIECHHI, TaK 1 IPHU 3MEHIIEHH] B'A3KOCTI OJIMBH 1 MOXYTbh MPU3BECTH HE
TITBKH JI0 3HWXKEHHS KopucHuX 3ycuiab B KIIII, ame 1 mo moBHOI BTpatu
poOOTO3AaTHOCTI arperaTiB, KOJU TUCKY OJUBU B arperarax HeJI0CTaTHbO [2].

MeTor0 [OCHIKEeHb € BCTAHOBJCHHS Yy JaOOpPaTOpHHUX YMOBax 3B S3KY
TeMIlepaTypyu poOOdY0i OJIMBHU arperatiB TpaHcwmicii Ha eHneproButpatu Tepts KIIIT
MOOUIBHMX  YCTaHOBOK  TEXHOJOTIYHOTO  TpaHCmopTy.  ExkcnepumeHTanbHi
JOCTIPKEHHSI BTpaT MOTYXXHOCTEH B KOpOOKax MEepeMHUKaHHS Iepenad MOoJAraio y
BU3HAYCHHS CYMApHUX MEXaHIYHUX 1 TIJIpaBiIlYHMX BTpPaT Ha JIOJAHHS OIOpPY
oOeptanHs mectepenb KIIIT y 3amexHocTi Bifg TeMrepaTypyu TPAaHCMICIHHOT piJIMHU.
Ha puc. 1 nokazaHo npoBeneHHs 1OCTII)KEHb B MPOMUCIOBUX YMOBaX.

[Ipu mnpokpyuyBaHHI aBTOMAaTHU4HOI (200 MEXaHIuHOi) KOpPOOKHM Tmepeaay
€JIEKTPOJBUTYHOM  BH3HAayalWCh Hampyra Ta CTpPyM, SIKI  CIOKHUBAJIUCh
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€JIEKTPOABUTYHOM. BTpaTn noTyKHOCTI B KOPOOKax nepeMMKaHHs nepenad v,,, (kBr)

BU3HAYAIIUCH 32 (OPMYIIOIO

Ups Lo
Ny = =052, (1)

ne U,, —Hamnpyra, sika najiajia Ha eIeKTPUYHOMY JABUTYHI1, TPUETHAHOMY Ha CTEH/II JI0

aBTOMATHYHOI (200 MeXaH14HO1) KOpOoOKH IepeMUKaHHs nepeaady, B;
1,, — cuna CTpyMy, SIKa CIIOKHBAJIACh CJICKTPUYHUM JBUTYHOM, MIPUETHAHUM Ha

CTEH/I1 10 aBTOMATUYHOI (200 MeXaHIYHOT) KOPOOKH NIEpEeMHUKaHHS Iepeaad, A.

(RT3 "@w Ao s _"m"-wi‘:’iw : 4
Pucynok 1 — IIpoBeaeHHs MpOMUCIOBUX BUIPOOOBYBaHb Ha 031 MOOLIBHOTO
arperaty JUisl T1IpaBiIiqyHOro po3puBy miactiB moa. FC-2251

B excnepuMeHTaTbHUX JOCHIPKEHHSX BHUKOPHCTOBYBalach MEXaHIYHAa KOpoOKa
nepenady HacocHoro arperatry YHI1-630x700 na maci KpA3-260 ta aBTOMatuuyHa
KopoOka mepenad HacocHoro arperary FC-2251 na maci Kenworth T800. Jlns
BU3HAYCHHS BTPAaT TIOTY>KHOCTI B KOpoOkax mepemukaHHs mepenad ixuai KIIII
JIEMOHTOBYBJIUCh 1 TOETHYBAJIUCH 3 EJIEKTPOJBUTYHOM IIOCTIMHOTO CTpyMy. Jlis
NPUKIAAy Ha pHC. 2 TIOKa3aHa JEMOHTOBaHA Ta 30JIOKOBaHAa 3 E€JIEKTPOJIBUTYHOM
aBTOMaTH4YHa KOpoOKa nepenad HacocHoro arperaty FC-2251 na maci Kenworth T800.

1 2

L = if, e
1 — GJIOK YKUBJICHHS; 2 — IJaBa4 YaCTOTH 0OEPTaHHS BUX1THOTO BaJla KOPOOKH IIEPEMUKAHHS
nepenavy; 3 — KOHTPOJBHUN MaHOMETp;, 4 — KOHTPOJHHO-BUMIPIOBAILHHUN OJIOK 3
BaTMETPOM Ta TaxoMeTpoM; 5 — tepmonapa; 6 — KIIII arperary; 7 — e1eKTpOABUTYH
Pucynoxk 2 — BuzHaueHHs BTpaT NOTY>KHOCTI B aBTOMAaTU4YH1A KOPOOLIl MepEMUKAHHS
nepeaay

158



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

BumiptoBaHHs BTpaT TMOTYKHOCTI B KOpOOKax TMEpeMUKAaHHS Iepenad
npoBoguiock 3a pizHuUX Temmeparyp KIIII 3 00o0B’SI3KOBMM BCTaHOBIICHHSM
MOTY)KHOCTEH MEXaHIYHUX BTPaT, Ki BTPA4alOTHCS B CAMOMY €JICKTPHYHOMY JBUTYHI.
Temneparypu KIIII BuzHauamucs 3a MOKa3aMH TEPMOIAPH, 3aHYPEHOK B
TPaHCMICIHY PiIIUHY B CEpeINHI KOPOOOK MepEMUKAHHS Nepe/iad.

B pesynpTaTi eKCnepUMEHTANbHUX AOCTIHKEHh OyJ0 BHU3HAYCHO 3aJIeKHOCTI
BTpaT MOTY>KHOCTEH B KOpOOKaX MepeMUKaHHS TIepeIad y 3aJIeKHOCTI BiJ] TEMITEpaTyp
TpaHcMiciiHUX piauH (puc. 3). Hampukiana, MOTYXHICTh, sSKa BUTpayaiach sl
NPOKpy4YyBaHHS BajJiB KOpOOOK TMEepeMUKaHHs IepeAad, 3a TeMIeparypu
TpaHcMiciiiHoi pinuau Minyc 10 °C s AKIIIT nacocnoro arperaty FC-2251 Ha maci
Kenworth T800 cknana 14,95 kB, nnst MKIIIT nacocHoro arperaty YH1-630%700 na
maci KpA3-260 - 9,92 kBr.

50 323
t, C T, K
40 A 313

AKMN

=0--0--

Halliburton |} 303

30
\ Tier |V DGB

20 \ ' 293

10 S \ 283

0 v 273

MKNn | \G \
YH11630x700 ‘ N\

-10 \
253

0 3 6 9 12 15 N, kBt
------- EkcnepumeHTanbHi 3anexHoCTi

263

TeopeTn4yHi 3ane>XHOoCTi

PucyHok 3 — 3anexHoCTI BTpaT NOTYKHOCTEH B KOpOOKax NepeMUKaHHS repeiay y
3aJIEKHOCTI B1J] TEMIEPATYP TPAHCMICIMHHUX PiAMH (OJIUB)

Pe3ynbTaTu €KCIIEPUMEHTIB TMOKa3ajdM, 110 MIHIMaJIbHI 3HAY€HHS BTpaT
notyxkHocTi ana AKIIIT nacocnoro arperaty FC-2251 na maci Kenworth T800
JOCSITAIMCh 33 TeMIlepaTypu TpaHcMiciitHoi pinuau mwitoc 41 °C Ha piBHi 12,2 kBT 1
IIPY NOAATBIIOMY 3POCTAaHHI TEMIIEPATYPH MPAKTUYHO HE 3MIHIOBAIUCh. MiHIMaNbHI
3HaueHHd BTpaT mnoTyxkHocTi 1 MKIIIT nHacocHoro arperaty YHI1-630x%700
JOCSTAIMCh 3a TeMIIepaTypu TpaHcMiciitHoi piauHu mwitoc 49 °C Ha piBHi 5,9 kBT 1 ipu
MOAJIBIIIOMY 3pOCTaHH] TEMIIEPATYPH MPAKTUIHO HE 3MIHIOBAIIUCH.

Jliteparypa
1. Wang, Z., Hu, S., Ji, H., Wang, Z., & Liu, X. (2018). Analysis of lubricating
characteristics of valve plate pair of a piston pump. Tribology International, 126, 49-64.
2. Rundo, M. (2017). Models for flow rate simulation in gear pumps: A
review. Energies, 10(9), 1261.
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VJIK 656.13
SHUKEHHS 3HOLTYBAHHS AP TEPTS HACOCHHUX ATPETATIB
TEXHOJOTTYHOT'O TPAHCIIOPTY HIJIIXOM ONTUMI3ALIII
TEMITEPATYPHOT'O PEKUMY

MuciB OJier OJieroBuy, acmipanr,
KonuabuiB JImutpo BacuiaboBuy, acmipasr,
Kpumrona Cesarociaas Iroposuy, 1.17.H., ipod.
leano-Dpanxiscokuil HAYIOHATLHUL MEXHIYHUL YHIGepcUumem Hagmu i 2asy
e-mail: sviatoslav.kryshtopa@nung.edu.ua

He3Baxatoun Ha 3HayHl BJIOCKOHAJEHHS CY4YaCHHMX HACOCHHMX arperariB
TEXHOJIOTIYHOTO TPaHCIOPTY, iXHIN pecypc B JaHUI 4Yac 3aJUIIAE€THCA HEAOCTaTHBO
BUCOKMM. Hanpukiag, pecypc HacoCiB BUCOKOTO TUCKY B €KCILTyaTal[liHUX YMOBax y
psanl BunanakiB He pocarae 2000 motoroauH, mpoT HopmaTuBHOro - 2500-5000
MOTOTOJUH [l]; 3rigHO 3 JOCHIKEHHSMHU [2] pecypc HAcOCiB BHUCOKOTO THUCKY
CTaHOBUTH 55...60 % Bl BCTAHOBJIEHOTO.

ITlix gac ekcmuryaraiii HacoCy BHCOKOTO THCKY MOOIJIBHOTO arperary pecype
HACOCY, MIEPEBAXKHO, XapaKTEPUIYETHCSA TEXHIYHUM CTAHOM HMOTO IUTYH)KEepHUX nap. B
pe3yibTaTl 3HOIIYBAHHS IUTYH)XEPHUX Nap 30UIbIIYIOTHCS 3a30PH 1, OTXKE, Ma/1a€ TUCK
Hacocy Ta 3HWKyeTbes 00'eMunit KK/, 1110 mpu3BoIUTh 10 3HIKEHHS IPOTyKTUBHOCTI
HacocCy Ta Horo BiJIMOBH Ha KiHIIEBOMY eTarti [3].

Tomy Ha kadeapi aBTOMOOUIBHOTO TpaHcnopTy IBaHO-DpaHKIBCHKOrO
HAI[IOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY HAa(TH 1 ra3y Oy MPOBEACHI TOCHIIXKEHHS
3 BCTAHOBJICHHS Y JIaDOpaTOPHUX Ta MPOMMCIOBUX YMOBAX 3B SI3Ky TEMIEpaTypu
po0OOYOi OJIMBU TIAPOCUCTEMH HA 1HTEHCHUBHICTH 3HOIIYBAaHHS TMOBEPXOHb HACOCIB
BHCOKOI'O TUCKY MOOUTBHUX HACOCHUX arperaris.

VY nabGopaTopHHX yMOBax BUIPOOYBaHHS MPOBOJAMIMCH HA MAIUWHI TEPTS MO
YMT 2168. Sk 3pa3ku, 110 BUKOPUCTOBYBAJIUCSA NPHU MPOBEAEHHI J1a0OPATOPHUX
BUNPOOyBaHb Ha wMmamuHi Teptss Mmozeni YMT 2168 (puc. 1), Oyno oGpano
UMIIHAPUYHI POJIMKHM, BUTOTOBIIEHI 31 cTaii 25X5M, ta konoaku — 31 crani 20X, tak
K 3 BUIIIEBKA3aHUX MaTepialliB BUTOTOBJIEHI TUTYH)KEPHI ITapy HACOCY BUCOKOTO TUCKY
GD-2500 Mo0151bHOTO arperary A rijipaBiaiqyHoro po3puny miactiB FC-2251 na maci
Kenworth T800. TBepaicTs moBepxHi miayHxepiB 31 ctani 25X5M cknamae HRC 58-
59, a TBepaicTh nmoBepxHi BTYJOK 31 ctan 20X — HRC 61-62.

Ponvku Ta KOJOAKYM JIsl TPOBENCHHS €KCIIEPUMEHTIB NUTI(PYyBaIUCS, MIOPCTKICTh
MOBEpXHI Ticasi oOpoOku ckmanana Ra = 1,25 mxwm. [liamerp ponmka, Ha SKOMY
IPOBOAMIIUCS BUMIpH 3HOLTYBaHHs, cTaHOBUB 50 MM. [lluprHa KOHTAaKTHOT MOBEPXHI,
10 JTO3BOJISIA JIOCATTH HAaBAaHTaXXEHb y KOHTAKTi, BIAMOBIIHUX HABAHTAXKCHHSM Y
pealbHOMY TIO€AHAHHI TTYHXEPHUX Map Hacocy BUCOKOTro THUCKy 4P-700 (mutome
HaBaHTaxeHHs — 1,45:10° H/M?), mopiBHroBana poOouiii 4aCTHHI KOJIOJKH 1 CTAHOBHJIA
0,43-10° mm?. [upuna pomuka cknagana 12 M. Ile 103BOIMIO HAONIU3UTH YMOBH
BUMPOOYBAHHS 3pa3KiB 7O YMOBH pPOOOTH pEalbHUX IUIYHXEPHUX Map Hacocy
BHCOKOI'0 TUCKY MOOUIBHOTO arperaTy AJid T1IpaBiiqyHoro po3puBy muiactiB FC-2251
Ha maci Kenworth T800.
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1 — cunnoBHil MynbT MaIIMHI TEPTS; 2 — BUIIPOOOBYBaJIbHA YCTAHOBKA
Pucynok 1 — [IpoBeaeHHs eKClIEpUMEHTaIbHUX JTOCHII)KEHb Ha MAILIUHI TEPTS
moxzenl YMT 2168

3abe3neueHHs] HEOOX1AHUX BHUCOKHX TEMIIeparyp, JJis MOTPIOHOr0 TEIJIOBOTO
peXUMy map TepTs, 3[A1MCHIOBAJIOCH 33 JOMOMOI'OI0 MOBITPSIHOIO TEIJIOBOTO HACOCY
Enextpomntokc.

Pesynbratu gocnipkeHb 3HOIIYBAHHS Map TEPTS B 3aJIEKHOCTI Bij TeMIiepaTypu

OJIMBY HACOCY BUCOKOT'O TUCKY 300pakeHi Ha puc. 2.
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Pucynox 2 — ExcriepuMeHTanbH1 3aJIKHOCT1 3HOITYBAHHS TTap TEPTS B
3aJIeKHOCTI BiJ] TEMIIEpaTypH OJIMBH HaCOCY BUCOKOTO THUCKY

3HIKCHHS BEJIIMYMHU 3HOIIYBAHHS TAap TEPTS MpU 30UIBIICHHI TeMIlepaTypu
oyBH 10 45...65 °C mosicHIOeThCS KpaliuM HaJIXOKEHHIM MAJIOB'SI3KO1 OJIMBH B 30HY
TEpPTS, KpaluM BHJIAJCHHSM TPOAYKTIB 3HOCY BiJl TIOBEPXOHb TEpTA Ta
IHTEHCUBHIIIUM TeIuloBiABeIeHHsM. [Ipu miaBuieHHi temmnepatypu Buine 65 °C
3HOIIIYBaHHSI 3pa3KiB TEPTS IMOYMHAE 3pPOCTATHU, HIO0 TOB'SI3aHO 3 MOPYIICHHSIM
TIIPOJIMHAMIYHOTO PEXUMY OJIMBHM, 3HAYHUM 3HUKEHHSM TOBIIMHHU 1 MIIHOCTI, a
TaKOX HACTYITHUM PYWHYBAHHSM OJIMBHOTO IIapy, IO PO3/ILISE TOBEPXHI TEPTH.
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J171st BU3HAaYEHHS BIUIMBY TEPMIHY BUKOPUCTAHHS OJMBU (CTaH CBIXKOi OJIUBH /CTaH
CTapoi OJMBH MEpe] 3aMIHOI0) Ha 3HOIIEHHS map TepTs OyJu MpOBEACHI BIAMOBITHI
excriepuMeHTd. bynu Bini6pani mpo6u 31 3nutoi npu TO onMBH 3 HACOCY BHCOKOTO
THUCKY Ta 3’sICOBaHO, IO BMICT aOpa3uBHUX JOMIMIOK KoJauBaBcs B Mexkax 0,16...0,23
% w™ac. ToMy uis NOCHITKEHHsS 3HOIIYBaHHS Tap TEPTS BiJ TEMIEpaTypu MpU
BUKOPHCTAHHI CTApOi OJIMBH B 3MalllyBaJbHE CEPEIOBUIIIE TAKOXK J10/1aBaBCs aOpa3uBHI
nomimku B KimbkocTi 0,2 % wmac. Pe3ynbraTé eKClepUMEHTIB MOKa3ajiH, IO IMPH
CYTTEBOMY 3pOCTaHHI 3HOUTYBaHHS Map TEPTs ONTUMAIbHUM TEMIIEpaTypHUN PEKUM
3aIMIIUBCA TOM camuii: 45...65 °C.

3 ojepKaHUX pe3yJbTaTiB 3HOILIYBAaHHS MOBEPXOHb Map TEPTS MOXKHA 3pOOUTH
BHUCHOBOK, 110 JJIs 3a0€3MeYeHHs MaKCUMAIbHOTO PECYpPCy HAcOCy BHUCOKOIO THUCKY
HOro He MOKHa MPOrpiBaTH MiJ HaBAaHTAKEHHSM, a HEOOXIJTHO CIOYATKYy HAcocC B
craTMMHOMY cTaHi nporpitu 10 45...50°C i Bxe micns Toro Horo 3amyckartu. Bucoka
poboua TemIiepaTypa HacoCy € TipIIUM YHHHUKOM, HI’)K HU3bKa, OCKUIBKU TPU3BOJIUTH
710 MIJBUILEHOTO CHpalOBaHHA a00 pyWHYBaHHs nap TepTsa. ToMy, Mpu 3pOCTaHHI
po6040i Temmeparypu Hacocy 10 65°C, He0OXiqHO 000B’A3KOBO BKUBATH 3aXOMIB IS
11 aBTOMAaTUYHOT'O 3HUKEHHS.
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TEMIIEPATYPU POBOYOI OJINUBU HACOCIB

CeMm siHuyk AHapiii IropoBuy, acmipasr,
Coasipuyk IBan MuxaiijioBu4, acmipasr,
Kpumrona Cesrociaas Iroposuy, a1.17.H., mpod.
leano-Dpankiecokuil HAYIOHAILHUL MEXHIYHUL YHIBepcumem Hagpmu i 2azy
e-mail: sviatoslav.kryshtopa@nung.edu.ua

TemnepatypHuii pesxuM poOOTH HACOCIB BUCOKOI'O THCKY HACOCHUX YCTAHOBOK
TEXHOJIOTIYHOTO TPAHCTIOPTY BHU3HAYAETHCS B'S3KICTIO - OJHIEI0 3 HAMBAXJIUBIIIUX
XapaKTEPUCTUK POOOYOI PIAMHU, 110 3yMOBIIOE BHYTpIlIHE TepTs pinuuu [1]. 31
30UTBLIEHHSIM TEMIIEPATypU B'SI3KICTh OJIMBU 3MEHIIYETHCS, 3pOCTAIOTh BUTOKH Yepe3
VIIUJIBHEHHSI Ta CIOJy4eHHs arperariB. Yac migiioMy HaBICHOTO MeEXaHIZMY
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30UTBIIY€ETHCS, IIBUIAKOJISL TIAPOCHUCTEM  3HIKYETbCS. 3HAYHE  IT1JBHUINCHHS
TEMIIEpaTypyd MOXKE TPHU3BECTU JI0 PYHWHYBAHHS OJMBHOI IUTIBKM MK TIOBEPXHSIMU
TEPTSl, U0 MPU3BOAUTH JI0 ICTOTHOTO 3POCTaHH €HEPrOBUTPAT 1, HaBITh, JO BUXOAY 3
Jaxy Hacocy. PyliHyBaHHS OJIMBHOI TUTIBKHA TPU3BOIUTH JI0 HAITIBCYXOTO TEPTH, IO ITIE
OlnIbIIIe CIpUsie TeperpiBy MOBEPXOHb, M0 TPYThes [2]. Ilpu 3HMKEHHI TemmnepaTypu
B'A3KICTh 30UIBIIY€ETHCS, TMPOTE 3OUIBIIYIOTHCS 1 ONOPU TIOTOKY OJIMB B
TpyOOIpPOBOJaX, MOTIPIIYEThCS 3allOBHEHHS BCMOKTYBAJIBHOI MOPOXXKHUHHU HAacoca.
Mae wiclile 1HTEHCHUBHE TMHOYTBOPEHHS, MPOJIYKTUBHICTH HAacoca 3HUKYETHCS,
€HEProBUTpaTH — 30UIBITYIOThCS [3].

OTxe, Ha poOOTy HAcoCiB BHCOKOTO THUCKY HACOCHHX YCTaHOBOK
TEXHOJIOTIYHOTO TPAHCHOPTY BIUIMBAE O€3/114 HECHPUATIUBUX (AKTOPIB, IO
MPU3BOJIATH 0 3pOCTaHHSI EHEPTOBUTPAT, TOMY BU3HAUEHHS €HEPreTUYHUX BUTPAT Ta
06’emuoro KKJI HacociB BHCOKOTO THUCKY MOOUIBHUX arperaTiB TEXHOJIOT1YHOTO
TPAHCTIOPTY € €(PEKTUBHUM IHCTPYMEHTOM €HEPT03a0IIIaPKECHHSI.

Tomy ©Ha xadeapi aBTOMOOLTBPHOTO TpaHCHOpTy I[BaHO-DpPaHKIBCHKOTO
HAI[IOHAJTLHOTO TEXHIYHOTO YHIBEpCUTETY HAdTH 1 Ta3y Oyim mpoBeAeHI JOCITiIKEHHS
3 BCTAQHOBJICHHA y TPOMHCIIOBHX YMOBaX BIUIMBY TeMIlepaTypu poOodoi OIWBHU
TIAPOCUCTEMH HACOCIB BHCOKOTO THCKY HACOCHUX YCTAHOBOK TEXHOJIOTIYHOTO
Tpancnopty Ha 00’ emuuii KK/ HacociB BUCOKOTO THUCKY.

[TpoMucioBl AOCTIKEHHS TMPOBOAWINCH HA E€KCIIEPUMEHTANIbHIA YCTaHOBII],
o OyJia cTBopeHa Ha 0a31 MOOUIBHOTO arperary s TiApaBIiuHOTO PO3PUBY IJIACTIB
Halliburton Tier IV DGB na maci Mepcenec 4150 (puc. 1) TpaHCIIOPTHOTO ILIEXYy
VYupasninus tpancnopty [TAT «Ykpuadra» B M. Hansipua. Arperar Halliburton Tier
IV DGB na maci Mepcenec a6o KenBopT mmpoko BukopuctoByethcss B HI'BY
«Hansipnanadroras», «lomunanadroraz» ta iHmmx HI'BY nmns rimpasmiudoro
pPO3pUBY IUIACTIB, & IOTO HaBICHE OOJIaJIHAHHS € TUIOBUM JIJIsi Cy4YaCHUX MOOUIBHHUX
arperariB T1IpaBJIIYHOTO PO3PUBY ILIACTIB.

Pucynox 1. [IpoBeneHHs mpoMHUCIOBUX BUTTPOOOBYBaHb Ha 6231 MOOLITHHOTO
arperary JJIs TiJipaBlIidHoOro po3puBy 1mactiB moa. Halliburton Tier IV DGB na maci
Mepcenec 4150 (8x8)
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ExcnepumenTanbhi 3HaueHHs 00’ emuoro KKJI HacociB Bucokoro tucky HT-400
HACOCHHUX arperaTiB AJis TipaBiiuHoro po3pusy riactiB Halliburton Tier IV DGB Ta
HACOCIB BUCOKOTO THCKY 4P-700 HacoCHMX arperatiB Jyisl TIAPABIIYHOTO PO3PUBY
wiactiB YH1-630%x700 B 3a1€KHOCTI BiI TeMIIepaTypu poOOU0i OJIMBH HACOCIB Ta

MOPIBHAHHA iX 13 pO3paXyHKOBUMH 3HAUCHHSAMHU HABEJCHO Ha puC. 2.
1,0
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Tier IV DGB
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YH1-630x700 Halliburton
02 Ter IV DGB
0
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.. -3aBojckki 3HaueHHs 00 emuoro KK/ nacociB Bucokoro tucky HT-400
HAaCOCHMX arperartis JiIs Tiipopo3puBy miactiB Halliburton Tier IV DGB;
__.__-13aBojckki 3HaueHHs1 00’ emuoro KKJI nacocis Bucokoro tucky 4P-700
HACOCHMX arperariB s T1ipopo3puBy miactiB YH1-630%700;
- ekcriepuMeHTaNbHi 3HadeHHs1 00’ emHoro KKJ[ HacociB BUCOKOTO TUCKY
HT-400 nacocuux arperatiB Halliburton Tier IV DGB;
-------- - eKcriepuMeHTanbHi 3HaueHHs1 00’ emHoro KKJI HacociB BUCOKOTO THCKY
4P-700 nacocuux arperatiB YH1-630x700.
Pucynok 2. ExcriepuMeHTa bH1 3HaYEHHS Ta pO3paxyHKOB1 3HAYE€HHSI 00’ €MHOTO
KK/l HacociB BUCOKOI'O TUCKY B 3aJI€XKHOCTI B1Jl TEMIIEPATYpH poOOYO0i OJIMBH HACOCIB
AHaJli3 OTpUMaHUX PE3yJIbTaTIB TEOPETUYHUX JOCIIKEHb IIIIXOM
MOPIBHSIHHS 3 IAHUMU €KCIIEPUMEHTAIbHUX JOCI)KEHb MT0Ka3aB HACTYIHE. 3T1JIHO
JIAHUX 3aBOA1B-BUTOTOBHUKIB 00’ eMHui KKJ][ HOBOro cripaBHOro HacCOCy BUCOKOTO
tucky HT-400 HacocHuX arperaTiB [Jis TiApaBiiyHoOro po3pusy miaactiB Halliburton
Tier IV DGB cknanae 0,96; 06’emuuii KKJ[ HOBOro cpaBHOTO HacOCy BUCOKOTO
THUCKY 3a JaHHUMH MaTeMaTH4HOi Mojieni ckiaaas 0,94. 3rigHo onepkaHux
EKCTIIEPUMEHTALHUX JOCHIKeHh MakcuManbHuii 00’ emunii KK/ cipaBHOTO Hacocy
Brucokoro Tucky HT-400 nacocHuX arperaTiB Jijisl T1IpaBIiqYHOTO PO3PUBY IIACTIB
Halliburton Tier IV DGB nocsarascs 3a Temneparypu 53 °C 1 gopiBaioe 0,89;
MakcuMaibHui 06’ emuuit KK/ cipaBHOrO Hacocy BUCOKOTO THCKY 3a JaHUMU
MaTeMaTUYHOI MoJIeNi JocaraBes 3a Temneparypu 55 °C 1 nopisutoe 0,87.
[pPYHTYIOUHCH HA OJIEPIKAHUX EKCIIEPUMEHTAIBHUX PE3yIbTaTaX, MOXKHA 3
YIIEBHEHICTIO MIATBEPAUTH KUTTE3AATHICTH TEOPETUIHOT MOJICII €HEPTeTUUHUX
BUTPAT HACOCY BUCOKOI'O TUCKY MOOUIBHHMX arperaTiB TEXHOJOTTYHOTO TPAHCHIOPTY.
Jlitreparypa
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Sand, Procedia Engineering, Volume 61, 2013, Pages 108-110.
2. Bejger, A., & Piasecki, T. (2013). Technical problems of mud pumps on ultra
deepwater drilling rigs. Zeszyty Naukowe/Akademia Morska w Szczecinie.

164



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

3. Piasecki, T., Bejger, A., & Kozak, M. (2016). The assessment of the operational
suitability of mud pumps on deep water drillships depends on maintenance strategy.
Zeszyty Naukowe Akademii Morskiej w Szczecinie, (46 (118), 49-53.

MODELING AND SIMULATION OF AN AUTOMATIC
TRANSMISSION CONTROL SYSTEM USING SIMULINK

Kolby Mostrom, student
Joshua Nwaneli, student
Prem Thannickal, student
Sophie X. Liu, Ph.D., Senior professor
Engineering School, Oral Roberts University, 7777 S. Lewis Ave, Tulsa, Ok 74171

Abstract. Automatic transmission systems are essential for enhanced driving
comfort, improved safety, and increased fuel efficiency. This paper presents a
MATLAB/Simulink-based model of an automatic transmission control system,
focusing on gear-shift logic, torque converter behaviour, and speed control via PID
feedback [1], [2]. The objective is to design a model that selects the appropriate gear
ratios based on the vehicle's speed and throttle position [3], [7].

Introduction. An automatic transmission 1s a complex mechatronic system that
manages the transfer of power from the engine to the wheels. Unlike manual systems
that require constant driver control and adjustment, an automatic transmission utilises
electronic control units (ECU) and hydraulic systems to determine optimal gear ratios
[3]. Modern advancements in control systems and modelling software, such as
MATLAB and Simulink, enable engineers to simulate and analyse transmission
performance under various driving conditions [5], [6]. This project aims to develop a
Simulink model that demonstrates the operation of an automatic transmission using
feedback control strategies.

The significance of this work lies in understanding how control theory applies
to real-world automotive systems, particularly in terms of energy efficiency and driver
comfort.[2],[3] Simulink provides a virtual environment for visualising system
behaviour, evaluating control algorithms, and predicting performance before physical
implementation.[5]

System Overview. The transmission is an integral part of a car’s drivetrain. The
transmission converts the engine's power into mechanical torque [3], which in turn
moves the car. An automatic transmission consists of several different components: a
Torque converter, planetary gear sets, hydraulic systems, and an electronic control unit.
Combined, these components provide multiple gear ratios, easily engaged/disengaged
clutch bands, and shift control logic. The electronic control unit relies on sensor inputs
(throttle position, vehicle speed, and engine rpm) to process and determine the
appropriate gear ratio. Once the appropriate gear ratio has been selected, the ECU
actuates a solenoid to change gears by hydraulic pressure.[3]

The system continuously adjusts the throttle and gear ratio to minimise the
difference between the target and actual speeds. The primary signal flow begins with a
speed reference, which is compared to the actual speed through a simulation block to
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compute error. The PID controller processes the error and outputs a throttle command,
which is limited by a saturation block to ensure the throttle value remains between 0
and 1.[1],[2] The gear selection is determined using a lookup table that maps vehicle
speed (in kilometres per hour) to a specific gear ratio. This ensures efficient torque
conversion and realistic shifting behaviour.[6],[7]

AutoTransDemo

Sxplocer Bar | ") AutoTransDemo -

Model Browser

Fig. 1: Simulink Model of the Automatic Transmission System

Control System Design. The control system is designed in MATLAB/Simulink.
The design integrates input signals, decision logic, and a PID controller [1], [2]. The
input sensors provide the throttle position and the vehicle speed. The decision logic is
computed by referencing a table system to determine the optimal gear ratio. The PID
controller adjusts the shift timing based on the target and actual speed.
Equation for PID controller:
de(t)

u(t) = Kpe(t) +K; [ e(t)dt + K, —

Where e(t) is the speed error, and u(t) is the control output regulating hydraulic pressure
for gear engagement.

The PID controller is connected to a throttle saturation block to prevent
unrealistic throttle actuation. The throttle value is multiplied by the gear ratio selected
by the lookup table to produce the driving force. The total driving force is then opposed
by a drag term, which models aerodynamic resistance.[3],[4]

The sum of the driving and drag forces determines the vehicle's acceleration,
which is integrated over time to calculate velocity. The control loop continues to
compare the measured speed against the reference, adjusting throttle output
accordingly. This feedback loop ensures the vehicle reaches and maintains the target
speed during gear transitions.

The Simulink model includes subsystems for the engine, torque converter,
gearbox, and controller. The gear shift occurs when speed thresholds are reached.[2]

This design structure mirrors the real-world systems used in modern vehicles, in
which control modules continuously adjust transmission and engine parameters to
optimise performance and efficiency.[3],[7]
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PID Tuning Methodology. The performance of any closed-loop control system
heavily depends on the tuning of the controller gains. In this simulation, the PID
controller parameters (Kp Ki, Ka) were tuned to achieve a stable yet responsive speed
response with minimal overshoot [1],[2]. The tuning was done through an iterative
process based on system step response analysis. Increasing Kp improves the system’s
response speed but can cause oscillations if too high, while K; eliminates steady-state
error at the cost of slower settling time. The derivative term Kq was kept relatively
small to dampen oscillations and reduce throttle fluctuations during gear shifts.[2]

Design of the Simulink Simulation. We decided to design a simplified automatic
transmission system that could be easily modified for future testing. We began by
identifying what forces were acting on the car to model the vehicle dynamics. Using
Newton’s second Law:

dv
F=m- -—

dt

This can be separated into two forces. The forward drive force:

arive=G -7 -u  (Equation 3) [3],[4]

With G being the Drivetrain gain, r the gear ratio, and u the throttle input, and
the backward drag force:

Farag = Cv
With C being the drag coefficient and v being the velocity. Combining these, we get:
Fret = Farive — Fdrag
These are standard powertrain modelling assumptions used in industry. Thus:

E _ Farive _FdraE

dt i

This was implemented in Simulink as a sum of forces feeding into an integrator
box. After this, we selected gear ratios to ensure the transmissions maintained efficient
torque delivery. These were implemented using a lookup table to map speeds to
different ratios. These resulted in smooth acceleration, as evident in Figure 2 [5].

Gear Shift Logic and Hysteresis Strategy. The gear-shifting principle utilised in
automatic transmissions dictates when and under what conditions the system shifts
from the current gear ratio to another. In this context, with Simulink, the maximum
gear ratio was selected using a lookup table of vehicle speed (km/h) versus gear ratio.
This is how a genuine Electronic Control Unit (ECU) selects the correct gear based on
the specified speed thresholds.

To counter the behaviour of shifting gears in and out of gears (gear hunting),
real systems will extend a hysteresis band of a small length. This may be implemented
in a further development of the model by defining slightly different speeds for
upshifting and downshifting (upshifting at 30 km/h and downshifting at 25 km/h). This
adds more stability and creates smoother gear selections, particularly during variable
throttle input. Overall, the lookup-table option remains a simple yet more realistic
representation and accurately captures the main torque—speed characteristics exhibited
in real drivetrains ECU and Sensor Feedback Mapping. The control system for an
automatic transmission in a real vehicle consists of a sophisticated Electronic Control
Unit (ECU) that continuously receives information from multiple sensors [3], [4]. The
ECU requires throttle position, engine speed (RPM), and vehicle speed. From these
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inputs, the ECU receives data to provide recommendations for gear selection and
engine throttle feedback[3].

In the Simulink model, these components and inputs are modelled using
equivalent signal blocks [5]. The speed sensor represents a feedback loop that measures
the vehicle speed. The PID controller models the logic derived from the ECU, which
measures the attractive value of the speed error [1], [2]. The proportional threshold
specifies the throttle body actuator constraint. The map table replaces the internal shift
map, which the ECU uses to select gear ratios [3], [6]. The mappings provide a
proportional digital twin of how real automotive control systems operate [3], [5]. The
continuous update of speed — the reference and actual speeds are compared — as an
ECU constantly adjusts performance to keep up with changing drive cycles[7].

Simulation and Results. Using MATLAB Simulink, we simulated a transmission
system over time frames of 30 and 300 seconds [5]. The results are shown below.
During the simulation, the controller attempted to reach a speed of 28 m/s
(approximately 100 km/hr). At the beginning of the simulation, the throttle is fully
engaged, causing the vehicle to accelerate rapidly. As the vehicle's speed approaches
the target value, the PID controller reduces the throttle input to maintain stability [1],
[2]. The speed response shows a smooth acceleration curve that stabilises near the
target value [2], [5].

Vehicle Speed Response
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Fig. 2: Vehicle Speed vs. Time

Figure 2 illustrates the car's speed over time during our simulation. The Graph
starts at zero and rises to its maximum at t = 22s, then flattens out. There is no overshoot
or oscillation, which implies a well-damped response. [5],[6]The graph is steepest at
the beginning, when the gear ratio is highest, leading to the highest acceleration, and
then it becomes less steep as the gear ratio decreases. At t = 22s, the car reaches its
maximum speed, as the simulation reaches the “redline” (the maximum speed) on the
lowest gear ratio. [1],[2]

The second graph illustrates the behaviour of the gear ratio. The system begins
in a high-torque, low-speed gear and progressively upshifts (lowering the gear ratio) as
the vehicle gains speed. Each gear ratio corresponds to a speed breakpoint.
Demonstrating the control logic properly links transmission behaviour to vehicle
speed. The results validate the theoretical expectations of automatic transmissions.
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Gear Ratio vs. Time (Shifts)
T

Fig. 3: Effective Gear Ratio vs. Time

Figure 3 shows the effective gear ratio over time during our simulation. The
Graph starts at 3 and decreases to its minimum at t = 22s, with a value of 0.7. There is
no overshoot or oscillation. The graph begins at its highest point in first gear, where
torque is at its peak. This coincides with our speed vs time graph, as this section has
the highest acceleration. The gear ratio gradually decreases until it levels off at t = 22
s, at which point the lowest gear is engaged and the car can no longer accelerate.

Fig. 4: Speed and Gear Ratio vs. Time over 30 seconds

We observe that as the gear ratio decreases, the speed increases, and both graphs
stabilise simultaneously.

Fig. 5: Combined Graphs Over a 300-Second Interval
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Figure 5 extends the simulation to 300 seconds. This shows similar results: a
maximum speed is reached at the minimum gear ratio, and it further demonstrates that
there is no overshoot or oscillation, even over the extended time period.

System Block Diagram and Explanation. Speed Reference — PID Controller —
Throttle Input — Gear Ratio Lookup — Drivetrain Model — Vehicle Speed —
Feedback.

The control loop starts with a comparison between the vehicle's measured speed
and a stationary reference [3], [4]. The PID controller seeks to diminish the error by
changing the throttle input. The throttle signal and gear ratio determine the force
delivered, while the drag force and the vehicle's mass are combined to calculate
acceleration. This value is integrated to obtain the vehicle's velocity, thereby
completing the feedback loop. The design exhibits key similarities to real-world
closed-loop control principles, such as those in cruise control and automatic
transmission systems [1],[7].

Real-World Application. Automatic transmission control systems, developed
and evaluated in simulation packages such as MATLAB and Simulink, can be helpful
in academia and industry alike. A simulation package such as Simulink enables
engineers to test control algorithms before implementing them in a physical vehicle (a
potentially safer and more productive exercise). Working with software lowers risk,
shortens design time, and reduces real-world costs by eliminating the need to build a
prototype.[5],[6]. For example, automakers like Ford, Toyota, or Bosch can use
simulation packages to determine how multiple electronic systems or gear-shift
strategies affect a vehicle's behaviour. Engineers can change parameters like throttle
response or gear ratio and quickly see how the car might behave, at far less expense
than spending on a road test [3],[7]. The same methods mentioned are valuable for
students in academic settings, where they can experiment with issues related to
automated systems or feedback control in a simple, engaging environment, which is
directly relevant to a more realistic representation of reality [4], [5].

Future Applications. While the current simulation effectively captures the core
behaviour of an automatic transmission, there are opportunities to make it feel more
lifelike for everyday driving. For example, adding environmental factors—such as
changes in aerodynamic drag at different speeds, the influence of road slopes on power
delivery, or the extra weight from passengers or cargo—would help reflect real-world
conditions[3],[4]. It could also be beneficial to incorporate minor sensor delays or a bit
of random measurement noise to simulate the subtle imperfections found in real
automotive systems[7].

Future versions could experiment with more adaptive control strategies, such as
fuzzy logic, model predictive control (MPC), or self-tuning PID loops that
automatically adjust as driving conditions change [2], [7]. These approaches can offer
smoother gear shifts, better throttle response, and improved fuel efficiency compared
to using a fixed PID controller [1], [2].

Including a torque converter model would make gear changes and low-speed
driving feel more realistic. Similarly, engine torque maps could create a more direct link
between the gas pedal and the engine's actual power [3], [6]. Tracking factors such as fuel
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consumption and ride comfort (e.g., sudden acceleration changes) would also provide a
clearer sense of how different settings affect both performance and efficiency [7].

Altogether, these upgrades could transform the current simulation from a
research demo into a practical tool that engineers can use to design and optimise real-
world transmissions [5], [6].

Conclusion. To conclude, we successfully created a simulation of an automatic
transmission system that accurately reflects a realistic system [5], [6]. The simulation
is modular, allowing users to change values and test transmissions for more specific
cars easily. Additionally, more attributes can be added to test for the effects of other
factors. This serves as an option to streamline the testing process when designing new
transmissions, as the simulation can be used instead of building a full-scale practical
model [3], [5], [6]-
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Abstract. The oil and gas industry is a vital component of the global economy,
generating trillions of dollars in revenue. Oil is essential for transportation, electricity,
and industrial production, making the industry critical to daily life and economic
activity (U.S. Energy Information Administration, 2023). In the oil and gas industry,
control systems are essential to ensuring safe, efficient, and automated operations.
They enable remote monitoring and control of dangerous, complex processes,
automate tasks to reduce human error, and help ensure consistent product quality.
Although cybersecurity threats, the severity of the operating environment, and the need
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to connect with older systems are the challenges they face, technological advancements
are improving their capabilities. Control systems are becoming more intelligent, more
adaptable, and more robust through innovations such as Al applied to predictive
maintenance, modeling of digital twins, and improved robotics (Hellman et al., 2024)

The main use of control systems in the oil and gas industry is to operate pumps
that transport fluids such as crude oil and gases. This industry primarily uses centrifugal
pumps, metering pumps, diaphragm pumps, and positive displacement pumps. To
bring control systems to reality in this industry, three important things will be needed:
Variable Frequency Drives (VFDs) are devices that allow for the adjustment of the
motor speed of the pumps, which allows flow rate change. VFDs not just stabilize flow
and discharge pressure, they also minimize energy consumption and mechanical wear
that could damage the pumps. For this reason, VFDs improve the overall system
efficiency. On the other hand, Supervisory Control and Data Acquisition (SCADA)
systems assist engineers in visualizing process data, detecting anomalies, and adjusting
control parameters remotely to maintain optimal workflow and safety. Lastly,
Programmable Logic Controllers (PLCs) serve as the brain of the entire system because
they monitor inputs, make a decision based on a stored set of rules, and then output
commands to automate a process.

Introduction. With increased volume and intensity in the oil and gas industry,
the need for advanced automation and control systems to safeguard safety, efficiency,
and reliability has increased. Traditional field instrumentation monitoring, whether it’s
using machines or human technicians, is tedious and also prone to human
error/misrecognition, which can lead to dangerous accidents. Thus, automated and
centralized monitoring systems have become mandatory. Such a system allows the
management of remote control, real-time visualization of data. It allows combining
multiple analog and digital signals for a better measurement accuracy, operational
versatility, performance, cost efficiency, and human error minimization of labor costs
(Guruprakash et al., 2020).

A few terminology names will be defined in this paper; the most important are
control and feedback. Feedback is the method of feeding a system’s output back into
its input to form a loop that helps reach a specific desired result. Two examples are the
regulation of blood sugar in the human body and the centrifugal governor that underlies
steam engines. Feedback can promote stability, precision, and robustness to
disruptions, but in a poorly configured system, it can lead to instability or noise.
Feedback is fundamental with regard to balance, control, and precision in complex
systems (Astrom et al., 2007). Control, in this scenario, refers to the role of algorithms
and feedback in regulating engineered systems, from electronic amplifiers to self-
driving cars. A contemporary control technique incorporates a pattern of sensing,
computation, and actuation to achieve desired system behaviour with stability,
disturbance rejection, and reactivity. Control involves modeling system dynamics for
uncertainties and noise, and constructing good interconnections. It is characterized by
input and output modeling, on-line operation, dynamic behavior, and is typically
designed using software (Astrom et al., 2007).

Pumping operations in the oil and gas industry require accurate control for a
variety of reasons. Sustainable technology can also enhance operational effectiveness,
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accurately regulating the pumping process and productivity. There are environmental
benefits to the adoption of sustainability in that it cuts down on greenhouse gas
emissions and waste generation. Such systems also ensure safety. Active monitoring
and automation of control mechanisms support early identification of problem areas,
preventing possible hazards and establishing the integrity of operations. Cost-effective,
energy-saving practices and the uptake of renewable energy sources can lead to
significant cost savings. This can reduce both operating costs and improve the
economic viability of companies, as production energy and waste can be minimized
(Emuobosa et al.).

Pump network regulation in the oil and gas industry is paramount, in terms of
optimizing energy use and operational safety, with respect to its pumps. Effective pump
systems can cut energy expenses, decrease environmental damage, and improve system
durability. Employing smart controlling systems, such as VFDs and predictive
maintenance, can be used to dramatically increase pump performance. Not only do
these approaches reduce energy consumption, but they also extend the lifespan of
equipment and enhance safety against failures. Our research will analyze the industrial
and environmental characteristics related to control systems and the application of
pumping systems in the oil and gas industry. Control system design in pump networks,
energy optimization, and safety integration will also be discussed.

Lastly, this study will focus on the emerging technologies in the oil and gas industry.

Control Systems in Industrial Application.s Establishing the difference between
open and closed-loop systems will be important for understanding topics further
discussed in this study. An open-loop system is a type of control system that does not
affect the control action. There is no feedback loop to monitor or adjust the system
based on its output. It operates independently of its output. Advantages of open-loop
control systems include simplicity, stability, cost efficiency, speed, and resilience to
feedback issues. Open-loop systems are less complicated than closed-loop systems
because of their nature. The design and operations of the system are straightforward,
which makes them easier to understand and implement (Ragno). Because there is no
feedback loop, open-loop systems remain unaffected by any issues the feedback might
incur. This ensures a consistent and stable performance. Also, because of its simple
structure, constructing and maintaining an open-loop system is more cost-effective
(Ragno). Open-loop systems operate swiftly because they do not need to process any
feedback information. Finally, open-loop systems are a reliable choice in certain
applications because they are impervious to problems that may occur because of the
feedback loop’s issues, such as noise interference or stability issues (Ragno).

While these benefits make open-loop systems appealing for simple applications,
their lack of a feedback mechanism is a limiting factor when a high level of accuracy
and adaptability is required (Ragno). This is where a closed-loop system can be used.
A closed-loop system incorporates feedback to adjust its actions based on the output
(Ragno). The system is continuously monitoring the output and makes adjustments to
the mput control, ensuring the desired level is maintained (Ragno). Essentially, a
closed-loop system is constantly checking the output and balancing the output
according to the results of the output. The benefits of a closed- loop system include
accuracy, adaptability, stability, automation, and efficiency. Because of the continuous
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feedback mechanism, closed-loop systems afford more accurate control than open-
loop systems. Closed-loop systems can also quickly adapt to changes within the
operating environment, which makes them suitable for applications with widely
varying conditions (Ragno). The feedback mechanism of a closed-loop system allows
the system to correct itself in real time, ensuring stability. One major benefit of closed-
loop systems is their ability to be completely automated. Because of its self-regulating
nature, a closed-loop system can operate without human intervention. Finally, by
continuously monitoring and adjusting their output, closed-loop systems operate more
efficiently compared to open-loop systems. This, in turn, reduces waste and saves
resources (Ragno). Both open and closed-loop applications can be very helpful for
different applications, depending on what needs to be prioritized.

Industrial Control Hierarchy. Industrial controls are structured hierarchically,
with each level comprising field control, monitoring functions of supervisors, and
monitoring devices operating in a distinct, but effective, safe, and reliable way when
interacting with complex operations. The initial layer consists of devices that control
the actual process in the field of Industrial Process, which comprises the field layer,
which is the structure and core of the industrial control system. This consists of meters
that measure pressure, temperature, flow, and level, instruments with actuators that
operate control actions such as opening or closing valves, initiating motors, or changing
pumps. The field layer contributes directly to the raw input and control necessary for
deeper level control and supervisory activity, and it is also a vital component in the
detection and control of the correct processes and the safety (Stouffer et al.).

Next is the control layer, which is the layer above the field layer and manages
the response to the sensor-generated data and sends commands to actuators. That
includes, but is not limited to, Programmable Logic Controllers (PLCs), Distributed
Control Systems (DCS), and Supervisory Control and Data Acquisition (SCADA)
systems. PLCs work with real-time, local control tasks, executing pre-defined logic in
response to sensor inputs. DCS provides coordinated control over complex processes,
involving the distribution of control functions among multiple controllers while
integrating process-wise data. SCADA systems combine data from PLCs and DCS for
centralized monitoring, analysis, and high-level supervisory control, often in large
geographical areas.

Collectively, the industrial processes can be more efficiently, reliably, and safely
controlled through precisely automated control implemented with these systems
(Stouffer et al.).

Lastly, there is the supervisory layer, which concentrates on watching,
scheduling, and decision making, and is devoid of control over the actual machines.
This layer normally has control rooms and remote operations centers, in which
operators use Human-Machine Interfaces (HMIs) to access real-time data, dynamic
trends, and alarms from the control systems. One part of the supervisory layer enables
operators to monitor numerous processes, assess and plan intelligent decisions, adjust
setpoints, and react to anomalies. The supervisory layer contributes to system safety,
reliability, and operational efficiency by providing centralized situational awareness
and high-level management of operations (Stouffer et al.).
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Types of Controllers. Proportional Integral Derivative (PID) controllers are some
of the most commonly used feedback control devices within industrial systems. They
continuously derive an error, which is the difference between the fixed setpoint of the
target and a measured process variable, and take corrective measures according to the
following three concepts: proportional (the current error), integral (the sum of past
errors), and derivative (forward prediction of the future error based on the rate of
change). PID controllers are prized for their simplicity and robustness, as well as the
fact that they can perform such tasks as temperature regulation, liquid flow control, and
pressure control. (“Advanced PID Control — [Book Review]”).

Cascade control is a widely used control method in use in industrial processes
with many applications, which include control of pumps, pump systems and/or fluid
flow control. This method assumes a central (master) controller can specify the setpoint
for a secondary (slave) controller that directly operates a more rapidly reactive process
variable. In pump and flow control, the master controller tends to control a slower
process variable, while the slave or slave controller moves the pump speed or valve
point to keep the desired flow rate in the desired state. This hierarchy of control
increases the precision of control, increases the rejection of disturbance, reduces the
disturbance, and increases stability. For example, in cascade pumping systems, the
primary controller sets the setpoint for the secondary controller, and the secondary
controller sets the tuning of pump control to the predetermined flow rate, thus making
up for the change of the setting speed in case of disturbances or non-compliance (Liu
et al.).

Adaptive Model Predictive Control (AMPC) adapts and controls a model in real-
time, rather than through a manual model, to change system dynamics. This technique
combines features originally added to general MPC with real-time adjustments. A
standard MPC uses a fixed model to predict future system response and compute
optimal control actions, but AMPC calibrates its model parameters online and
considers variability such as parameter drift, external disturbances, or unmodeled
dynamics. This flexibility renders AMPC particularly suited for complex industrial
processes with variation of system characteristics over time. Through this type of
model update process by AMPC, it guarantees performance and robustness if uncertain
or disturbed (Yu and Long).

Pumping Systems in Oil and Gas. Pumps are invaluable fixtures on many oil
drilling rigs. This equipment accelerates the fluid transfer from one location to another.
Refineries need these pumps because oil displacement is critical for rig operations.
Processing fluids in the gas and oil industry can be challenging, and using the correct
refinery pumps will aid the process (LCEC et al., 2023).

The primary pumps utilized in the oil and gas industry are divided into two categories:
positive displacement and centrifugal pumps.

Positive displacement. Positive displacement pumps are designed to ensure that
any pumping action is forward. Its internal design ensures and prevents fluid from
recirculating back towards the pump inlet or within its casing. They handle high
viscosity liquids without loss of flow or pressure which is needed in the oil and gas
industry. The diaphragm pump is an example of positive displacement. Diaphragm
Pump
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This industrial oil pump has a diaphragm and valve to draw gas and oil into a
refinery chamber during the midstream and upstream refinement phases. As the
chamber volume increases, the pressure decreases, allowing fluid to pour into the
chamber. Then, the diaphragm pushes the oil out as it moves up and down. After the
liquid clears the chamber, the diaphragm will adjust to allow more liquid to enter.
Although diaphragm pumps are effective in working with viscous and corrosive fluids,
they have a number of operational issues. Their reciprocal movement results in a
pulsating flow, which may result in vibration and variation of pressure, and the
diaphragm itself may be subject to fatigue and wear with time. Moreover, this can
decrease the efficiency of valve blockages and air supply problems, and limited flow
capacity, which in most cases necessitate frequent maintenance to avoid leakages or
downtimes in the system.

Centrifugal Pump. Centrifugal pumps for the oil and gas industry use one or
multiple rotating impellers to suction the oil into the pump before discharging the fluid
with centrifugal force. Valves control the discharge.

These pumps are excellent for low-viscosity fluids with high flow rates and do not
contain fumes, air, or significant amounts of solid particles. (LCEC et al., 2023).

Centrifugal pumps are highly popular due to their simplicity and the capability
to operate with high flow rates, but there are numerous obstacles to their operation.
They are very sensitive to fluid viscosity changes and are unable to work effectively
when working with a thicker liquid or a liquid that contains gas. Low pressure at the
inlet or formation of vapor may cause cavitation that may impair performance and
injure impellers. Also, mechanical seal failures, wear of the bearings, and requirements
of high precision of alignment place extra maintenance requirements, particularly with
varying process conditions.

Control Objectives. In centrifugal pumps, the key control goals include having
the preferred flow rate and pressure through adjusting the motor speed via Variable
Frequency Drives (VFDs), avoiding cavitation via suction monitoring, and ensuring
optimal energy use at different process requirements. Driedger (2012) suggests that to
ensure centrifugal booty pumps are properly controlled, the operating point needs to
be continuously regulated to suit process needs, but the Net Positive Suction Head
(NPSH) must be sufficient to prevent cavitation damage. Control systems are also used
to guard against mechanical failures like overheating, overpressure, or dry running of
the pump and soft-start mechanisms to minimize hydraulic shock during start-up and
shutdown.

In the case of diaphragm pumps, the goal of control aims at the maintenance of
accurate flow and pressure control through control of the diaphragm stroke rate and the
input of air or motor. These systems are created to ensure the reduction of pulsation
effects and diaphragm integrity to identify fatigue or rupture at an early stage, ensuring
reliability and the quality of the product. Automation and control over air pressure are
the main factors in ensuring consistent performance of the diaphragm pumps, and
regular adjustment of the air supply and discharge pressure ensures that the cycle is not
disrupted and the system is not clogged (Hydraulic Pump Suppliers, 2023). Also, there
are built-in safety devices, including pressure sensors and relief valves, which reduce
the risk of overpressure and ensure safe working conditions with different loads.
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Control System Design for Pump Networks. Designing a control system of the
pump networks in the oil and gas industry necessitates the implementation of sensors,
actuators, feedback controllers, and supervisory logic to ensure the effective and stable
operation of the pump networks. Pump networks are nonlinear by nature because they
exhibit different levels of flow resistance, fluid density, and pump features; thus, the
appropriate control strategy should strike a balance between flow control and energy
expenditure, as well as mechanical safety.

Feedback and Sensor Integration. Pump network control is based on accurate and
reliable sensor feedback. Sensors such as flow meters, pressure transducers, and level
transmitters are strategically placed along suction and discharge lines to monitor
critical variables in real time. Flow meters are used to measure volumetric or mass flow
rate, pressure transducers measure suction and discharge pressure to prevent cavitation
or overpressure, and level transmitters in storage tanks or separators are used to
maintain optimal inventory levels. These sensors transmit analog or digital signals to
PLCs or DCS units, which process the data and execute control logic.

Actuators and Variable-Frequency Drives (VFDs). Actuators convert control
commands into mechanical action. The typical actuators are control valves, on/off
solenoids, and motor drives. The most effective developed actuator technology in
modern systems is the Variable Frequency Drive (VFD), which regulates the rotational
speed of the motor to dynamically regulate the flow rate and discharge pressure of the
pump. VFDs are more efficient by reducing power loss and mechanical damage
through the modulation of motor frequency rather than throttling of valves, which
allows smooth starts and stops, increasing the pump life.

Dynamic System Modeling. To come up with a design of a control system,
engineers usually model the flow and pressure dynamics by simplified equations based
on the law of friction of the pipes and the law of the pump characteristic curves. The
head-flow relationship of a centrifugal pump is typically nonlinear and can be
approximated by:

H=H,-KQ* (1)
where H is head (m), Q is flow rate (m?/s), Hy is the shut-off head, and K is a constant
representing system resistance.

This model is used to decide the operating point of the pump curve meeting the system
curve, which is used to tune the controller and optimize the system. (Astrom et al.,
2007).

PID and Cascade Control Implementation. Most industrial pump systems use
Proportional Integral Derivative (PID) controllers implemented within PLC or DCS
software. A cascade control structure is particularly effective for multi-variable pump
systems because it allows a hierarchical feedback loop arrangement (Liu et al.):

e Inner loop (secondary controller): Controls pressure using rapid feedback
from discharge pressure sensors.

e Outer loop (primary controller): Regulates flow by setting the pressure
loop’s setpoint based on the desired flow rate.

This dual-loop configuration minimizes disturbances and ensures both stable and
precise operation. For example, if suction pressure drops unexpectedly, the inner loop
reacts immediately to correct discharge pressure before it affects overall flow control.
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MATLAB/Simulink simulations of such systems typically include nested PID blocks
where the inner loop’s response time is faster than that of the outer loop, ensuring
robustness against disturbances (Astrom et al., 2007).

Supervisory and Simulation Tools. Supervisory systems like SCADA (which
stands for Supervisory Control and Data Acquisition) really help operators by
providing a user-friendly way to keep an eye on things and adjust control settings as
needed. Most engineers prefer using MATLAB/Simulink to model how the system will
react before it actually gets put into action. In a typical Simulink layout, you’ll find the
flow control loop working alongside the pressure control loop. It includes components
like simulated sensors, models of variable frequency drives (VFDs), and blocks that
represent pump dynamics. This setup makes it easier to fine-tune the control settings,
check how the system performs over time, and ensure safety measures are in place in
case something goes wrong.(Guruprakash et al., 2020).

Simulink Model of Cascade Control for a Pump Network
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Fig. 1. Simulink Model of Cascade Control for a Pump Network

The Cascading Control Structure by the MATLAB script was constructed as this
Simulink schematic. The outer loop (flow control) compares a pressure setpoint to the
desired flow rate and the inner loop (pressure control) controls the discharge pressure
by a Variable Frequency Drive (VFD) to the pump motor. The system also consists of
sensor dynamics, actuator lags and a disturbance block which simulates alteration in
suction pressure. This figure is a graphical approach to illustrate the operation of
feedback and feedforward control layers in achieving constant pump functions and
efficient use of energy.

This graph presents the simulation results obtained after running the cascade
control model. The scope output plots the flow (Channel 1) and pressure (Channel 2)
responses over time. When a disturbance occurs at t = 10 s and a new flow setpoint is
introduced at t = 20 s, the inner pressure loop responds rapidly to reject the disturbance,
while the outer flow loop gradually tracks the new target value. The results confirm
that the cascade configuration provides faster disturbance rejection, improved stability,
and accurate flow regulation compared to a single-loop design.
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Simulation Results: Flow and Pressure Responses
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Energy Optimization and Safety Integration. Energy optimization and safety
integration are two major areas of focus in today’s oil and gas industry. Most pumping
systems, whether centrifugal or positive displacement, expend a large amount of
energy during extraction. Because these systems often have big motors and operate
continuously, even minor adjustments to their management can have a significant
impact on costs and energy consumption.

Safety regulations are very strict since oil and gas operations usually take place
in dangerous settings and under great pressure. Therefore, efficiency and safety must
be combined into a single intelligent, automated design in modern control systems.

For pump networks, energy optimization basically means using the least amount
of power while yet fulfilling flow and pressure objectives. Control systems use
characteristics like variable-speed drives, adaptive feedback, and real-time monitoring
to accomplish this. The Variable Frequency Drive (VFD) is one of the best instruments
for this. The VFD modifies the motor speed in response to demand rather than
throttling, which wastes energy by increasing pipe friction. According to studies,
depending on the system's configuration, adding VFDs to centrifugal pump systems
can lower energy consumption by 20% to 50% (PumpWorks, 2025).

Take an oil pipeline, for example. There are usually several pumps running either
in series or parallel to maintain the right flow and pressure. A supervisory control
system (using PLC or SCADA platforms) continuously checks variables, including
flow rate, suction pressure, and discharge head rather than operating all the pumps at
full speed. Then, in order to save energy and maintain a smooth operation, it
automatically decides which pumps should run and at what rates. Additionally, this
prolongs the equipment's lifespan by minimizing heat accumulation and wear (U.S.
Department of Energy (EERE)).

Safety System Integration. Safety system integration is really important, but
safety is just as critical — maybe even more. Safety integration safeguards workers,
equipment, and the environment from accidents or system failures. The same control
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systems that regulate flow and energy are also made to recognize and react to
dangerous situations.

Safety Instrumented Systems (SIS) and Emergency Shutdown Systems (ESD)
are integral components of the main control setup and act quickly in the event of a
malfunction. Sensors such as pressure transducers, temperature probes, and flow
meters continuously send real-time data back to the system. If any of those readings go
above safe limits, the system instantly starts taking preventative action, such as shutting
off pumps, opening relief systems, or closing valves. Modern oil and gas operations
aim to cut energy use while keeping the needed flow and pressure. They often use
Variable Frequency Drives (VFDs), which save 20-50% in energy by adjusting motor
speed instead of throttling. (DXP Pacific, 2024).

In modern facilities, safety is not a separate system — it works in tandem with
energy control. For instance, if a pump starts running near its shut-off head (which is
both unsafe and inefficient), the system can slow it down or open bypass valves to
balance things out. The system gradually decreases the pumps during an emergency
shutdown to avoid hydraulic shocks and make sure everything conforms with safety
standards like [EC 61511.

Emerging Technologies in Oil & Gas Control. Currently, the oil and gas industry
is undergoing a digital transformation. New technologies such as digital twins, artificial
intelligence (AI), machine learning (ML), and cybersecurity-enhanced SCADA
systems are revolutionizing the way control systems operate. These tools help manage
complex processes, improve performance, and maintain safe operations
— even when facilities are spread out across large areas.

A digital twin is a computerized representation of a real piece of equipment, like
a compressor, pump, or even a pipeline system as a whole. Using real-time sensor data
from SCADA and DCS systems, Al algorithms, and physics-based models, it shows
how everything is working. This enables engineers to keep an eye on the health of the
system, anticipate problems before they arise, and make more informed decisions to
increase productivity and security.

The oil and gas industry is going through a phase of revolution in which digital
integration is being driven by using advanced technologies: digital twin, artificial
intelligence, machine learning, and cybersecurity-enhanced SCADA. These new
technologies are changing the oil and gas industry significantly

Conclusion. The new control systems in this industry are vital to its development.
Control systems are the backbone of the oil and gas industry. With this technology-
driven world, it only makes sense for the oil and gas field to sync up with this change.
These new systems--SCADA, VFDs, and PLCs help not only improve the efficiency,
but also the safety and sustainability.

In all of this efficiency building, control systems also come to bring safety in the
workplace. Safety mechanisms, such as Emergency Shutdown Systems (ESD) and
Safety Instrumented Systems (SIS), prevent accidents by alerting the operators when
there 1s an abnormal condition. With future installments, like Al, it will be able to alert
the industrial workers when the next expected abnormality might happen. This
combination of safety and energy optimization outlines the importance of intelligent
automation in day-to-day operations.
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Abstract. Cruise Control 1s a standard feature of modern vehicles. The
proportional integral derivative (PID) controller is often the control system
implemented in cruise control. This project seeks to tune the gains of a PID controller
so that it meets a required percent overshoot and settling time for a 2012 Ford Escape.
The controller is designed through three applications of the root locus method. This
process specifies the maximum gains of each controller stage. Then, design constraints
for settling time and percent overshoot are introduced to specify the gain values.
Results are confirmed through three MATLAB root locus plots and Simulink
simulations of the total system.

Introduction. Cruise control is a standard feature of nearly all modern vehicles.
This intelligent system responds to driver input to maintain the vehicle at a given speed,
regardless of external factors such as terrain and wind speed. Clearly, such a feature
must implement a control system so it can respond to external factors while meeting
the desired output of the driver. In practice, cruise control uses closed-loop feedback
with a proportional-integral-derivative (PID) controller for its ability to respond in real-
time [1]. The exact values of the PID controller must be calculated to tune the control
system to the disturbances it is likely to face in operation.

The controller typically has to respond to three types of disturbances: road grade, wind
resistance, and engine delay/variation. Road grade refers to the angle of the road with
respect to the horizontal. If the road slopes upward, the controller must supply more
throttle to reach the desired speed. In contrast, if the road slopes downward, the
controller must reduce the throttle or begin braking to prevent extra acceleration. Wind
resistance is proportional to the speed of the vehicle, the speed of the wind, and the
direction of the wind with respect to the vehicle’s heading. Finally, engine
delay/variation is the lag between the engine firing and the controller applying that
input to the system. The goal of this research is to create a transfer function model of a
vehicle’s cruise control system. First, the transfer function will be developed. Then, the
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root locus method will be used to find the gain ranges for a stable system. Finally,
MATLAB and Simulink will be used to evaluate the optimized gain parameters, and
the results will be discussed.

PID Controller Model. Finding the characteristic equation of the system with
variable gain(s) To obtain the characteristic equation of the cruise control system with
variable gains, the dynamics of a standard vehicle traveling in one dimension should
be considered. Figure 1 displays a vehicle traveling in the positive x direction with the
following variables:

buv

U

T
O = ¥

p—  T)
e |

Fig. 1 One-Dimensional cruise-control diagram with m vehicle mass, v velocity, b
damping coefficient, and u control force.

For the purpose of cruise control, velocity will be the variable of interest.
Combining the variables into Newton's second law gives:
mv'(t) = u(t) — bv(t) (1)
Where m is the mass (kg), v’(t) is the acceleration as a function of time (m/s?), u(t) is
the control force as a function of time (N), b is the damping coefficient (N*s/m), and
v(t) is the velocity as a function of time (m/s).
Accounting for wind resistance:
mv'(t) = w(t) — bv(t) — Fuwina(t) ()
Where Fwind(t) is the wind force as a function of time (N), and all other variables
retain their meanings.
Accounting for gradient:
mv'(t) = u(t) — bv(t) — mgsin6(t) 3)
Where mgsin6(t) is the variation in gravitational force as a function of time (N), and
all other variables retain their meanings.
The output of the system will be given by y:
y(t) = v(t) 4
The dynamic system from above is then converted to the s-domain for more
thorough analysis by a transfer function of the velocity based on equation (1):
(ms + b)V(s) = U(s) — mv(0) (5)
The Transfer Function P(s):
_V(sy 1
P(s) = U(s)  (ms+b)

(6)
Using a PID compensation technique, a feedback system can be set up with plant P(s),
controller C(s), and negative feedback H(s) [2]. The reference signal R(s) is sent
through the controller C(s), followed by the plant P(s) to obtain the output Y(s).
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Y(s) = P(s)C(s)H(s) (7)
The negative feedback signal returns the measured signal C(s)P(s)H(s) to a
summing point, which is an input to the controller. This produces an error signal:

E(s) = R(s) = C(s)P(s)H(s) (8)
Controller plant
+
r € y=v
—» >

Fig. 2 Block Diagram of the Unity-feedback PID [4]

Negative feedback loops improve the system’s stability as the PID reduces the error
between the output and the desired output through corrective actions [2].
The PID controller consists of a transfer function involving a proportional control,
integral control, and derivative control. .
E; [Kgs*+EKps+K;]
C(s) = K, -I—f-l— K;s = S” ©)
In a proportional-integral-derivative controller, the proportional value Kp
"determines the reaction to the current error”, the Integral value Ki “determines the
reaction based on the sum of recent errors”, and the Derivative value Kd "determines
the reaction based on the rate at which the error has been changing” [2]. The PID shapes
the control signal u(t) and output y(t), which can be viewed on a unit-step response
plot. The proportional control Kp reduces the rise time and the steady-state error; the
integral control Ki reduces the steady-state error, but unfortunately also increases the
transient response time. Finally, the derivative control Kd increases the system’s

stability, reduces the overshoot, and reduces transient response [2].

Set point
»{+

output
1/s » + G(s) N

r + process
du/dt

Fig. 3 Block diagram of a Proportional-Integral-Derivative Controller reproduced
from [4] with G(s) as the plant P(s), the integral control Ki, the proportional control
Kp, and the derivative control Kd.

>

VY Y
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Figure 3 illustrates the PID’s architecture, where the error signal is sent through
the proportional control, integral control (1/s), and the derivative control (d/dt)
branches with Kp, Kd, and Ki as gains for each branch. The branches are summed
before entering the plant (adapted from [4]).

The final step involves creating a transfer function T(s), for Y(s) in terms of R(s)

for the entire Unity-feedback PID system. This expression assumes unity feedback.
Y(s) _ P(s)c(s)

T(s) = R(s)  I+P(5)C(s5) (10)
_ Kas +Kps+K;
T(s) = (m+Kg)s’+(b+Kp)s+K; (11)

Optimization of Parameters. The optimization process will use the root locus
method based on equation (11). In equation (11), there are three variable gain
parameters Kd, Kp, Ki, and two fixed parameters determined by the type of vehicle, m
and b. The two fixed parameters m and b are taken from a 2012 Ford Escape, where m
i1s 1598 kg and b is 78.4 Ns/m [Appendix A]. To use the root locus method, the
characteristic equation of the transfer function must be rewritten into the form:

CE = 1+ KPC(s) (12)
Where the gain parameter of interest is factored out from the open-loop gain PC(s).
Based on equation (11), the characteristic equation is identified as
CE = ] + Kgs’+Kps+K;
s(s+b/m) (1 3)

The open-loop transfer function of this characteristic equation has two zeroes
and two poles. The root locus method cannot be completed on the equation in its current
form; it must be modified into three separate equations, which correspond to the gain

terms. The first equation used in the root locus method is
Ep _
CE =1 +s{'_s+h,fm} =0 (14)
Where Kd and Ki have been set to zero. This equation is used with the root locus
method and the desired system parameters to find a value for Kp. The second equation
used in the optimization is
Kgs

CE = I+——=10
T s(s+b/m)+Kp (15)

Here, the integral gain Kj is set to zero for evaluation ease. This equation is used with
the root locus method to find the upper limit for the gain Kd. The final equation used
in the optimization process is

K.

CE = 1+ - =0

s(s(s+b/m))+Kp) (16)

Where the derivative gain Kd is set to zero for evaluation ease. The root locus method
is applied to this equation to find the upper limit for the integral gain Ki.

The exact values of both Kd and Kj are determined by design constraints for percent
overshoot and settling time. Percent overshoot and settling time can be easily solved

from a rearranged form of the characteristic equation; that new form is
CE=(Kq+ 1)s*+(Kp+b/m)s+Ki =0 (17)
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The next steps in the evaluation process are: specify design constraints, complete
MATLAB and Simulink simulations, and finally, determine the necessary gain values.
Simulations. The design constraints for this project are, percent overshoot of less
than 10%, and a settling time of less than 7 seconds. These parameters were chosen
based on work done at the University of Michigan and University of Princeton, in
which students used these values in designing a cruise control system [5, 6]. These
parameters will be used in determining the values of Kd and K.
Before these values can be determined, a value must be selected for Kp. The root

locus for Kp is created using equation (14) and results in the following plot.

Root Locus
1.6

Imaginary Axis l{seconds'1 )

3 25 2 15 -4 05
Real Axis (seconds")

This plot shows no intersections of the roots with the imaginary axis, therefore Kp has
no upper limit for stability. An attempt was made to select the value of Kp based on a
design criteria in Dorf and Bishop’s Modern Control Systems [9]. This criteria states
that the value of Kp should result in a 75% amplitude decrease over the first period of
the step response plot. However, the step response did not achieve this criteria, even
with Kp set to a value of one.

Step Response
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(Y /

Amplitude
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The next step in the tuning process is to find the maximum stable values of Kd, and K.

This is done through an examination of their root locus plots. Equation (15) creates the
following root locus which is used to find the maximum stable value of Kd.
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None of the roots in this plot cross the imaginary axis, so Kd has the same value range

as Kp from zero to infinity. The final plot is created using equation (16) this gives the
following root locus
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Here the roots do cross the imaginary axis and the gain value at this point must be
determined. The range of Kj is determined using the following characteristic equation
and Routh Array: From (16)

K
CE=1+ s(s(s+b/m)+Kp)
CE =5+ (b/m)s* +Kps +Ki =0 (18)
s 1 K, 0

212 K0
(b/m)Kp — Ki
b/m 0
s'| K; 0
From the Routh Array, the upper limit for Ki is determined to be 0.05(Kp). It is
important to note that this is not the maximum stable Ki for the PID controller, but for
a PI controller. This is the case because equation (16) assumes Kd to be zero. Kp 1s
selected to be 500 in the final design and so, Ki < 25 from Routh array calculations
using equation (18).
Gain Determination. For the control system to meet the constraints of having a
P.O. of less than 10% and a settling time of 7seconds or less, the natural frequency wn
and the damping ratio { will need to be calculated. These two factors will be used to
gauge the range for the gains of the PID controller to ensure optimal output for the

sf|
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system. The denominator of equation (11) will be used to find the characteristic equation
for the system. Following this, the natural fre?z ency and the damping ratio is calculated:

CE = + — =0
S {:m+R'ﬂ) (m+Kd] (19)
_ K;
Un m+Kg

(20)
b+K b+K
9 — P — r
2¢wn m+ Ky = ¢ 2/Ki(m+Kg) Q1)

With a desired maximum percent overshoot of less than 10%, equation (22) can be
rearranged to find the maximum damping ratio needed. Moreover, to achieve a settling
time of 7 seconds or less, equation (23) can be used to find the natural frequency needed.

(=

P.0.= e V7 o)
[ = [In(P.0.)]’
2+ [In(P.0.J°

23

s (23)

n ((Ts) (24)

The damping ratio should be greater than 0.591155 for the maximum percent
overshoot to be less than 10% and the natural frequency should be greater than 0.72497
rad/s to achieve a settling time of 7 seconds or less. Based on (19), achieving both
performance targets implies Kqto be negative regardless of the chosen K; in its stable
interval (0 to 25). Since a negative Kqis not acceptable, the two specifications cannot be
met.

System: sys
Time (seconds): 12.5
Amplitude: 1.1

/| System: sys

.I Time (seconds): 6.84
0.8 /| Amplitude: 0.998

0.8 |

Amplitude

10 20 30 40
Time (seconds)

According to prior cruise control studies consulted for this paper, none of them
imposed strict settling time constraints, likely because vehicles operate in continuously
changing environments where fast and continuous adjustments are needed. As a result, the
Ts <7s was discarded in this work, and K, K, and Kqwere selected to achieve P.O. <10%
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through the use of equation (20) while maintaining an underdamped response and a good
rise-time performance. The values obtained are listed below:
In the graph above, a P.O. < 10% was achieved with a rise time of 6.84 seconds, and
a settling time of roughly 23 seconds.
K,=500
Kq=300
Ki=75

Results. After completing simulations on MATLab and Simulink it was
determined that attaining a P.O of 10% or less and a settling time of 7 seconds or less
was not possible. This result is not unsettling however, as many of the papers used for
this project focused on attaining minimum P.O. and Rise Time. It is understood that in
real world applications of cruise control systems that the settling time is largely
negligible in terms of vehicle performance and driver comfortability. A low settling
time would be beneficial for a driver facing a single, momentary, external force that
would offset the actual speed of the vehicle, as it would ensure the vehicle is quickly
returning to desired speed. However, the external factors affecting vehicle speed are
constantly fluctuating, and therefore the cruise control system is never truly settling on
an output but perpetually making adjustments to throttle in an attempt to maintain
desired speed. Having a low P.O ensures that the actual speed of the vehicle is both
accurate and precise to the desired speed of the vehicle. Having a low Rise Time
ensures that the system is activating and adjusting quickly to the changing external
factors. This reduces the need of driver interference to adjust the throttle as the system
will be responding quickly to the change in external factors.

Conclusion. A PID controller adjusted for a 2012 Ford Escape achieved a P.O.
< 10% with an underdamped response using Kp = 500, K4 = 300, K; = 75. The final
settling time for the cruise control system was roughly 23 seconds with a rise time of
6.84 seconds. In attempts to develop a control system that would satisfy constraints of
P.O. < 10% and a settling time of < 7 seconds proved to be impractical as rearranging
(19) implies Kq < 0 for [0 < K; <25] which is not acceptable. In line with prior work,
it was concluded that developments towards optimizing constraints for settling time
would be less meaningful given the continuously varying environmental conditions
that cars undergo while driving in cruise control. The Ts < 7s constraint was dropped
to prioritize maximum overshoot, rise time, and underdamped responsiveness. The root
locus plots were generated for each PID gain (Kp, Ki, Kd) to determine the ranges for
each that ensure the closed loop system remains stable. From the plots and a Routh
check, the range for Kp was found to have no upper limit of stability resulting in a (Kp
> (), Kd remained stable for all Kd > 0 with no upper limit and Ki remained stable for
0 <Ki < 25. These ranges were used to find the final readings. Future research could
seek to find the optimally minimum percent overshoot and rise time through further
tuning of the control gains, Kp, Ki, and Kd with practical considerations.
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Project Lazarus is Oral Roberts University’s attempt to return to Formula SAE
competition by reviving a partially built race car first developed in 2009 and
transforming it into a machine capable of passing modern technical inspection. The
team’s purpose was not merely to restore an old vehicle, but to carry out a disciplined
engineering modernization program that would align the legacy platform with the 2026
Formula SAE rules and prepare it for competition at Michigan International Speedway
in May 2026. Because the inherited car had been designed under a very different rule
set and had been left with incomplete documentation, the project quickly became an
exercise in reverse engineering, subsystem integration, and design verification rather
than a simple continuation of earlier student work.

The project was organized around several interdependent subsystems: chassis
and drivetrain, suspension and steering, electrical architecture, safety and ergonomics,
and aerodynamics. This division allowed the team to compare the old vehicle against
the 2026 rulebook and decide, in each area, what could be retained, what had to be
redesigned, and what required new validation. Across the report, a common philosophy
is visible: reuse legacy components only when they can be justified by inspection,
calculation, or testing, and redesign any part that threatens compliance, structural
integrity, packaging, or safety. This approach preserved resources while still treating
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the 2026 rules as the governing standard rather than treating the 2009 car as an
unquestioned template.

The chassis became the central engineering problem because inspection of the
legacy frame revealed multiple disqualifying deficiencies. Physical cockpit templates
showed that the old structure did not satisfy the required internal clearance envelope,
several tubes did not meet the minimum size requirements, and the frame lacked
sufficient triangulation for current structural expectations. Uncertainty about wall
thickness and the absence of reliable legacy documentation further weakened
confidence in the old frame. In response, the team selected a new steel space-frame
concept built from AISI 4130 chromoly tubing. This decision favored reliability, rule
clarity, weldability, and cost control over the higher complexity of a composite
monocoque. A target wheelbase of 1600 mm was chosen to balance maneuverability,
packaging, transportability, and compliance with the minimum rule requirement.

Fig. 1Final Chassis Design

The chassis development process was highly iterative. Early concepts based on
the 2025 rules were partially abandoned once the 2026 rules were released, forcing the
team to reset node placement and rework the side-impact structure, front hoop
geometry, and suspension hardpoints. Subsequent revisions improved
manufacturability and compliance by reducing awkward tube coping, aligning bends
with structural nodes, and restoring cockpit-template clearance. Finite element analysis
in SolidWorks was then used to compare revisions in torsional rigidity, bending
stiffness, buckling behavior, and mass. In the final simulated configuration, the chassis
produced a torsional stiffness of 1,674 ft-1b/deg under a 3,348 ft-1lb moment, while the
bending simulation showed a maximum vertical displacement of 0.0896 in and a peak
stress of 5,044 psi. A later physical torsion test on the welded chassis showed no
measurable angular deflection at 2,100 ft-1b, suggesting that the real structure exceeded
the minimum acceptable stiffness established during the design phase.
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Fig. 2 Simulation of Chassis Impact

The suspension team followed a similarly practical strategy. Rather than
replacing everything, the team validated existing uprights and selected legacy rear
components for reuse while redesigning the front suspension to match the new chassis
geometry and present-day performance needs. Modern Formula SAE practice was
studied through benchmarking of double-wishbone layouts, pushrod and pullrod
actuation, and kinematic goals such as camber gain, bump-steer control, and roll-center
stability. New front control arms, wheel-hub interfaces, rockers, and steering
components were developed so that the updated car could better exploit tire contact
patch behavior and cornering response while still respecting rule requirements for
wheel travel, damping, steering limits, and fastener retention. In effect, the suspension
work did not seek novelty for its own sake; it sought a balanced package in which
selective reuse, adjustability, and manufacturability supported predictable handling.
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Fig. 3 Simulation of Rear Suspension Assembly

The electrical system required one of the deepest acts of reverse engineering in
the entire project. The legacy harness first had to be mapped into an “as-is” architecture
so that the team could understand power distribution, grounding, starter logic, sensor
interfaces, and ignition behavior. From that baseline, a rules-compliant “to-be”
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electrical system was developed around the GSX-R600 powertrain. Particular attention
was given to the shutdown system required by the 2026 rules. The revised design
integrated the primary master switch, cockpit emergency stop, and brake over-travel
system so that ignition and fuel supply could be interrupted in a safe and verifiable
manner. The team also traced relay logic, diagnosed junction and fuse issues, and
documented corrective actions that enabled initial startup validation. This electrical
work was not only essential for present competition readiness; it also created the
diagrams and logic maps needed for future troubleshooting and knowledge transfer.

Safety and ergonomics were treated as design drivers rather than afterthoughts.
The team modeled the cockpit around the 95th-percentile male template, often referred
to as Percy, to verify compliance with internal cross-section and cockpit-opening
requirements. Driver accommodation influenced the front hoop, main hoop, side-
impact structure, restraint geometry, steering placement, and egress pathway. A
compliant seat and harness mounting strategy were developed, along with a firewall
intended to isolate the driver from fuel, oil, and cooling systems. Head restraint
provisions, roll-bar padding, and the anti-intrusion and impact-attenuation components
were likewise considered as integrated parts of the safety package. The brake over-
travel system deserves special note because it bridged the electrical and safety teams:
its design evolved from an early toggle-switch concept toward a more robust actuation
and mounting solution suited to the packaging limitations of the final chassis.

R

Fig. 4 Safety and Support Features added to the Chassis

The aerodynamics section of the project is narrower in scale than the chassis
work but still important to the car’s overall modernization. The team treated airflow
management as a combination of drag reduction, cooling support, and intake
optimization. Body panels and possible downforce-producing surfaces were developed
within the dimensional limits of the rules, while the intake system was designed around
the mandatory 20.0 mm restrictor for the internal-combustion class. Computational
fluid dynamics studies were used to refine the venturi restrictor and later plenum
iterations, with the goal of preserving flow quality and engine breathing while
remaining legal. In a student competition context, this matters because even modest
aerodynamic or intake improvements can have outsized effects on endurance
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performance, drivability, and thermal reliability when they are integrated with the rest
of the vehicle rather than designed in isolation.

Fig. 5 Front Nose Cone Concept

Taken together, Project Lazarus is best understood as a compliance-centered
engineering resurrection. The report shows that the team did not simply polish an old
design; it identified where the inherited vehicle was structurally obsolete, where
selective reuse could save time and cost, and where simulation, fabrication planning,
and test evidence were needed to justify each subsystem decision. The outcome is a
thoroughly documented transition from a dormant 2009 platform to a substantially
redesigned 2026-ready Formula SAE car. Just as importantly, the project leaves behind
a body of organized design logic, CAD practice, wiring documentation, and fabrication
knowledge that can serve future ORU teams. In that sense, Lazarus is both a race-car
project and an institutional restart: a proof that disciplined student engineering can
recover lost momentum and turn a legacy chassis into a viable competitive foundation.
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CEKIIIA
TEXHIYHE ITEPEOCHAILEHHA JJOPOHBOI'O IT'OCITOJJAPCTBA,
ABTOTEXHIYHA EKCITEPTH3A TA BE3IIEKA JOPOKHBOIO PYXY

CYCLING THROUGH ‘KISSING GATES’:
BALANCING SPEED REDUCTION, RIDING COMFORT, AND FALL RISK

Aliaksei Laureshyn'”,
Carl Johnsson',
Jenny Eriksson?
! Lund University, Sweden
2 Swedish National Road and Transport Research Institute (VTI), Sweden
e-mail: aliaksei.laureshyn@tft.lth.se

Kissing gates are frequently used as a traffic calming measure for cyclists, for
example at locations with limited visibility where the bicycle path crosses pedestrian
or motor vehicle road. The solution consists of two gates blocking part of the path from
each side and forcing the cyclists into an S-shape trajectory that eventually makes them
slow down (Figure ).
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Figli'ré 1 Two-sided kissing gates, a photo from the experimentéﬁltgétap

The geometrical design of the kissing gates has direct impact on their
performance. Wide passage will not have any noticeable speed reduction effect, while
too narrow gates may force to reduce the speed to such a degree that it becomes difficult
to keep the balance of the bicycle. Another issue is the growing variety of the bicycle
types in traffic and their physical dimensions, e.g. cargo bicycles, velomobiles, and
bicycle with trailers (Figure 1).

In this experimental study, we evaluated the effect of the kissing gates’ geometry
on the minimal speed of the cyclists during the passage. A total of 37 cyclists with
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various types of bicycles (including cargo bikes and velomobiles) tested 12 different
combinations of gate distances and overlaps (Figure 2). The passages were video
filmed which allowed later to extract the trajectories and speed profiles of the cyclists.

The study shows that current recommendations found in the handbooks for
bicycle infrastructure (distance 1.5 m, overlap 0.5 m—SKL (2010)) force cyclists to
slow down to speeds below 10 km/h, at which balancing the bicycle becomes a
challenge. Furthermore, larger bicycles have significant difficulties passing through
the current standard design. Our recommendation is that for kissing gates intended
primarily for speed reduction (and not for blocking the passage or forcing cyclists to

step off the bike and walk instead), a longitudinal distance of 2.5 meters and an overlap
of 0.5 meters should be used.

>

Yapmpnnt®

‘.

Distance

Figure 2 Kissing gates geometry

The problem of losing balance and associated fall risks is not to be taken lightly.
Despite heavy under-reporting in the official accident statistics, injuries resulting from
falls when cycling (single bicycle accidents) are known to be a major traffic safety
problem in Sweden. Both for injuries of all severity levels, and for serious injuries only,
the share of fall accident is about 78%—79%. To compare, the corresponding shares of
injuries resulting from bicycle—motor vehicle collisions are around 11% (Eriksson et
al., 2022).

However, there are no existing methods for grading infrastructure solutions with
regard to the fall risks they may pose. We attempted to address this gap. The suggested
method considers two most typical fall scenarios—pitching over the handlebars and
skidding while negotiating a curve. The first scenario may develop when a cyclist
decelerates at a such high rate that the back wheel loses contact with the surface (the
situation is more likely to happen on a downhill slope). The second scenario occurs in
a combination of high speed and a small radius of the curve (the centrifugal force
exceeds the kinetic friction limits).

Based on the trajectory data available from the video, it is possible to calculate
the current speed, turning radius, and the deceleration rate of the bicycle. The current
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bicycle state is compared to the boundary conditions when the loss of balance becomes
imminent. As such, the method provides a set of indicators continuously measuring
how close a bicycle is to its limits of stability.

The limited number of passages and no falls observed in the current study do not
allow for proper validation of the method. One can, however, speculate about how such
method can be applied for long-term observations involving thousands of cyclist
passage (e.g. several weeks of observations in real-world locations). With such data
set, statistical methods like Extreme Value Theory (EVT) may be applied to estimate
the frequency of actual falls (or at least the cases of losing stability, since not every
such case will result in a complete fall) based on observation of sufficient number of
‘near-fall’-incidents.

We invite the audience for feedback on this innovative approach to use surrogate
measures/traffic conflict thinking (Laureshyn & Saunier, 2025) in application on single
bicycle accidents.

The study is described in more detail in a Swedish report (with extended English
summary) by Johnsson et al. (2026).
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ABTOTEXHIYHA EKCIIEPTU3A SAK IHCTPYMEHT
HIABUIIEHHA BE3IIEKN 1OPOKHBOI'O PYXY
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CyuacHuil PO3BUTOK TPAHCIIOPTHUX CHUCTEM CYIPOBOIKYETHCS 3POCTAHHSIM
IHTEHCUBHOCTI JOPOKHBOTO PYXY, YCKJIQJIHEHHSIM TPAHCIIOPTHOI 1HPPACTPYKTYpH Ta
MIJBUIICHHSM BUMOI JI0 O€3NeKH T[epeBe3eHb. Y TaKWX YMOBAaX MUTaHHS
00’€KTUBHOIO BCTAHOBJICHHSI TMPUYUH JIOPOKHBO-TPAHCIOPTHUX TMPUTOJ  Ta
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3aro0iraHHs ixX MOBTOPEHHIO Ha0yBa€ 0COOIMBOI aKTyanbHOCTI. OJIHUM 13 KIIFOUOBHUX
IHCTPYMEHTIB, 1110 3a0e3neyye HayKOBO OOIPYHTOBAHMI aHaI3 00CTaBUH JIOPOIKHEO-
TPAHCTIOPTHUX TPUTOJ, € aBTOTEXHIYHA EKCIIEPTH3A. [i 3HAueHHs BUXOIUTH 3a MeXi
CYTO MPOLECYaTbHOTO 3aCTOCYBAHHSA, OCKUIBKU PE3YyJIbTaTH €KCIEPTHUX JOCIIIKEHb
(GbOpMyIOTh OCHOBY ISl YIOCKOHAJICHHS CUCTEMH YIIPaBIiHHS 0€3MEeKOI0 TOPOKHBOTO
pYXy, po3poOiieHHS NPOQIIAKTUYHUX 3aXO/AIB Ta MiJBHUIIEHHS €(QEKTUBHOCTI
(GYHKIIIOHYBaHHS TPAHCIIOPTHOI raty3i B LILJIOMY.

ABTOTEXHIYHA EKCIEpPTH3a € CKIATHOI MIXKAUCIHUILUIIHAPHOIO cdepolo, sika
MOEAHYE  TIOJIOKEHHS ~ Teopii  pyXy  TPaHCHOPTHUX  3ac00iB,  MEXaHIKH,
MaTepiajio3HaBCTBA, KPUMIHAIICTUKHA Ta iH(OpMAIIHHUX TexHOoJIOTii. OCHOBHOIO ii
METOI0 € BCTAHOBJICHHS TEXHIYHMX acCIEKTIB JOPOKHbO-TPAHCIOPTHOI MPUTOAM,
30KpeMa BHU3HAUEHHS MIBUIKOCTI PyXy TPAHCHOPTHUX 3aco0iB, TpPAEKTOpINA iX
NEepEeMILLEHHS, MOKJIMBOCTI YHUKHEHHS 31TKHEHHS, TEXHIYHOTO CTaHy TPaHCHOPTHUX
3ac001B Ta BIUIMBY JOPOKHIX YMOB Ha PO3BUTOK mojli. [Ipn 1ipoMy BaKJIMBHM € HE
JIUIIE BIITBOPEHHS MEXaH13My MPUTOM, a U OIlIHKA /il YYaCHUKIB PYyXY 3 TOUKH 30py
BIJIMOBITHOCTI BUMOTaM HOPMATUBHUX JIOKYMEHTIB Ta MPABUI IOPOKHBOTO PYXY.

CydacHuil eTam pO3BUTKY aBTOTEXHIYHOI EKCIEPTH3H XapaKTePU3YEThCS
aKTUBHUM BIIPOBA/)KEHHAM LIU(PPOBHX TEXHOJOTIH, IO CYTTEBO MIJIBUILYE TOYHICTh
Ta OOIPYHTOBAHICTh EKCHEPTHUX BHCHOBKIB. BUKOpHCTaHHS CIeL1adi30BaHOIO
IpOrpaMHOTO 3a0e3MeueHHsl Ui MOJAENIOBAHHS JTOPOKHBO-TPAHCHIOPTHUX MPHUTOJ
JI03BOJISIE BIATBOPIOBATH CKIJIAJHI JWHAMIYHI TPOLIECH 3 YpaxyBaHHSAM BEJIMKOI
KUIBKOCT1 IMMapaMeTpiB, BKIIOYAIOYH XapaKTEPUCTHUKUA TPAHCHOPTHUX 3aco0iB,
JIOPOKHBOTO MOKPUTTS, MOTOJHUX YMOB Ta MOBEAIHKU BOJIS. 3aCTOCYBaHHS METO/IIB
YUCEJIBHOTO MOJICTIOBAHHS Ta KOMII FOTEPHOI CHUMYJISAII 3a0e3reuye MOKIUBICTD
aHai3y pI3HUX CIEHAPIiB PO3BUTKY MOJIA 1 BU3HAYEHHS HAWOUIBII IMOBIPHOTO
MeXaH13My MPHUTO/IU, 110 3HAYHO MiJIBUIITYE IOCTOBIPHICTH €KCIIEPTHUX TOCTIKEHb [1].

BaxxnuBUM HampsiMOM pO3BUTKY ABTOTEXHIYHOI EKCIEPTU3U € 1HTerpaiis
JAHUX, OTPUMAHUX 13 Cy4aCHUX TPAHCHOPTHUX 3aC001B, OCHAILEHUX E€JIEKTPOHHUMU
CUCTEMaMU KOHTPOJIIO Ta PEECTpaLlil mapaMeTpiB pyXy. Tak 3BaHl peeCTpaTOpH MOI1H
(Event Data Recorder) m03BOJIsIIOTE OTpUMYBaTH OO0’ €KTHBHY 1HGOpPMAIlIIO PO
HIBUIKICTh PYXY, MTOJIOKEHHSI OPraHiB KEPYBaHHS, PEXUMHU pOOOTH JABUTYHA Ta 1HIII
napaMeTpu 0e3nocepeIHbO Mepe] BUHUKHEHHSIM JTOPOKHBO-TPAHCIIOPTHOT MPUTOIH.
BukopucTtanHs Takux JaHUX y MPOIIECi eKCIIEPTHOTO JOCIIHKEHHS CYyTTEBO 3MEHIITY€E
pPiBEHb HEBU3HAYEHOCTI Ta JI03BOJIsIE€ OUTBIIT TOYHO BIATBOPUTU 0OCTaBUHU MOIIT [2].

3HaYHUH MOTEHITIa] JUIS M ABUIIEHHS e(DEKTUBHOCTI aBTOTEXHIYHOI €KCIICPTH3H
Ma€ 3aCTOCYyBaHHS METOIB OOPOOKH BEIMKUX JAHUX Ta IITYYHOTO 1HTENEKTY. AHAJI3
BEIIMKMX MAacuBiB iHQoOpMaIlii Tpo JOPOKHBO-TPAHCTIOPTHI MPUTOIU JO3BOJISE
BUSIBJISITH TUTIOBI 3aKOHOMIPHOCTI, BCTAHOBJIIOBATH (DAKTOPY PU3HKY Ta MPOTHO3YBATH
WMOBIPHICTh BMHHMKHEHHS aBapiiHuUX cuTyamii. lle cTBoproe mnepemymMoBu mJis
nepexoay Bl 1HAWBIIYaTIbHOTO aHATI3y OKPEMHUX MPUTOJ JO CHUCTEMHOTO MiAXO1y,
CIPSMOBAHOTO Ha TiABHUINEHHS O€3MeKH TOPOKHBOTO PYXY B IioMy. Bukopuctanus
AITOPUTMIB MAIIMHHOTO HAaBUaHHS JIO3BOJISIE aBTOMATH3yBaTH OKpEeMi eTamu
€KCIIEPTHOr0 JIOCHIIKEHHS, 30KpeMa OOpOOKYy JaHuX, 1IeHTU(IKAIII0 MapaMeTpiB
PyXy Ta OLIHKY MOXJIMBOCTI YHUKHEHHS IPUroau [3].
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PazoMm 3 THM, e€(QEeKTHBHICTh aBTOTEXHIYHOI EKCHEPTHU3M 3HAYHOK MIpOI0
3aJeKUTh BIJl SKOCTI BHXITHOI iH(OpMalii, 0 BUKOPUCTOBYETHCA Yy IMpoOILEC]
nocnimkenHsa. HepoctaTHicTh a00 HETOYHICTh JAHUX MPO OOCTaBHUHHM TMPUTOIM,
TEXHIYHUI CTaH TPAHCIOPTHUX 3acO0IB a00 JOPOKHI YMOBU MOXE MPHU3BOJIUTH IO
3HIKEHHS IOCTOBIPHOCTI €KCIIEPTHUX BHCHOBKIB. Y I[bOMY KOHTEKCTI OCOOJHMBOTO
3HaUYCHHA HaOyBa€ PO3BUTOK CHCTeM (Dikcallii JOPOKHBbO-TPAHCTIOPTHUX MPHUTOI,
BKJIFOUAIOYM BUKOPHCTAHHS BiIEOCTIOCTEPEKEHHS, OC3MUIOTHUX JITAIBHUX armapaTiB
Ta MOOUTBHUX JTOAATKIB JJ1s1 300py 1HpopMaIlii Ha MicIil moaii. 3a0e3neYeHHs] TOBHOTH
Ta JOCTOBIPHOCTI BHUXIJIHMX JaHUX € HEOOXIJHOK YMOBOIO IIJBHIICHHS SKOCTI
eKCIEepTHUX JociikeHb. CyTTEBUM acleKTOM € TaKoXX HOPMAaTHUBHO-TIPABOBE
3a0€3MeUYeHHs] aBTOTEXHIYHOI E€KCIEPTU3U, SIK€ BU3HAYA€ METOJWYHI MiIXOAU 10
MPOBEICHHS JIOCHIJKEHb, BUMOTH JIO €KCHEepPTIB Ta TOPAIOK BUKOPUCTAHHS
pe3yNbTaTiB €KCIEPTU3HN Y CyI0BOMY MpoOIeci. Y T0CKOHAJIEHHSI HOPMAaTUBHOI 0a3u 3
ypaxyBaHHSIM CYYaCHHUX TEXHOJOTIYHUX MOXKIJIUBOCTEH € HEOOXITHOI YMOBOIO
NIJBUIIEHHS  €(QEKTUBHOCTI BUKOPHCTAHHS  ABTOTEXHIYHOI E€KCHEPTHU3H  SIK
THCTpYMEHTY 3a0e3nedueHHs 0e3MeKH TOPOXKHBOTO pyXy [4].

[lepcrieKTHBU PO3BUTKY aBTOTEXHIYHOI €KCHEPTH3M MOB’SI3aHI 3 TMOJABIIO0
nM(pOBI3ALEd  TPAHCIOPTHOI  ramy3l, BOPOBAKEHHSM  IHTEJIEKTyalbHUX
TPAHCIIOPTHUX CUCTEM Ta aBTOMATHU30BaHUX 3acO0IB YIMpPaBIIHHS PyXOM. 30Kpema,
IHTEerpaniss eKCHEepTHUX CUCTeM 3 1HGOpMALIHUMU TUIATGOPMAMH  YIIPABIIHHSA
JIOPOKHIM PYXOM JI03BOJIUTh BUKOPUCTOBYBATH PE3YJIbTATU €KCIIEPTHUX JOCIIIKEHb
JUTSL OTIEPATUBHOTO IPUMHSATTS YIIPABIIHCHKUX PIIIEHb, CIIPSIMOBAHUX Ha 3all001raHHs
aBapiiiHuM cutyamisM. KpiMm TOro, po3BUTOK TEXHOJIOT1 aBTOHOMHOI'O TPaHCIIOPTY
noTpelye ananrailii METO/[IB aBTOTEXHIYHOT €KCIIEPTU3H JI0 HOBUX YMOB, MOB’ I3aHUX
13 HEOOXIHICTIO aHAJ3y AJITOPUTMIB POOOTH aBTOMATHM30BAHMX CHCTEM KEpyBaHHS
TPaHCIIOPTHUMH 3aCO0aMHU.

V3aranpHIOIOUM BHKJIAQJIEHE, MOJKHAa CTBEpJ)KYBaTH, IO AaBTOTEXHIYHA
€KCIIePTU3a € BAKIMBHUM IHCTPYMEHTOM MiABUIIEHHS O€3MEKU JOPOKHBOIO PYXY,
AKUU 3a0e3rneuye HAayKOBO OOIPYHTOBAHE BCTAHOBJIEHHSA MPUYUH JOPOKHBO-
TPAHCTIOPTHUX TPHUTOJ Ta CTBOPIOE TIEPEAyMOBH JUIA iX TONEPEIKCHHS.
BrpoBamkeHHs: cydacHUX IUGPPOBUX TEXHOJOTIH, YIOCKOHAJICHHS METOJUYHOTO Ta
HOPMAaTUBHOTO 3a0€3I€UEHHSI, @ TAKOK IHTErpallisi eKCIIEPTHUX JOCTIKEHb Y CUCTEMY
yOpaBIiHHS  TPAHCIIOPTHUMHU  TPOIECAMHU  JIO3BOJSITH  CYTTEBO  MiJABUIIUTU
e(eKTUBHICTh BUKOPUCTAHHS aBTOTEXHIYHOI €KCIIEPTU3U Ta CIPUATUMYTh 3HIKEHHIO
pIBHS aBapiHOCTI Ha JOPOTax.

Jlireparypa:

1. KoBasienko B. 1. CynoBa aBTOTEXHIYHA €KCIEpTHU3a: TEOPETHYHI OCHOBH Ta
npaktuka. Kuis: HTY, 2021.

2. boiiko I'. B. Bukopucranus ganux peecrpatopiB noiid y gociimpkersi JTII.
ABTOMOO1IBHUY TpaHcopT, 2022, Ne 50, ¢. 112—-118.

3.1t I'. T'., AGpamosa JI. C. AnHami3 MOiaXOJIB 0 peajizallii CUCTEeMHU
YOpPaBIIiHHS O€3MEeKO0 JOPOKHBOIO PYXy B YKpaiHi. ABTOMOOUIb 1 €JIEKTPOHIKA.
CyuacHi TexHosorii, 2024, Ne 17, c. 33-41.

4. European Commission. Road Safety and Accident Investigation. Brussels, 2022.
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YK 631.15:658.27
TEOPETHYHI TA HPAKTUYHI ACHEKTU MOBIJIBHOCTI
HHACAKHUPIB Y TPOMAJICBKOMY TPAHCHOPTI

Bonpaapes Cepriii IBanoBu4Y, K.T.H., IOLIEHT,
baromkin FOpiii BitaaiiioBu4, cTy1eHT
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
e-mail: urabljumkin@gmail.com

VY HUHINIHIX HAYKOBUX Mpalsix, KpUTEpli, K1 3a3HAIOTh Bapialliii, OXOILUIIOIOTh
«3BUYAl BHUKOPHUCTAHHS TPAHCIOPTY» Ta «MOOUIBHICTBY. Y MeXaxX HaIloro
JTOCITIDKEHHST OyJI0O BHSBIEHO PO301KHOCTI KOHILENTYaJbHOTO W METOJMYHOIO
XapakTepy MDK UMM TepMiHaMU. MM BHOKPEMIIIOEMO JBa TOJIOBHI MIAXOAU IO
iXHPOTO ~ OCMMCIICHHS: anIMIHICTDAaTUBHHM  Ta  TEOPETUYHO-TIPAKTHUHUH.
AJIMIHICTPaTUBHUI acleKT (OKYCYe€TbCsl Ha MOOLIBHOCTI, TOAl SIK TEOPETHKO-
MPaKTHYHUN PO3KPUBAETHCA Uepe3 MOHATTS epeMilieHHs . KoHIenist « TpaHCIopTHOT
MOBEIIHKWY» aCUM1ITIOE BIJOMOCTI, 3100y Ti 32 JOMOMOTOIO SIK KUJIbKICHHX, TaK 1 IKICHUX
METO/I1B, PO3IJIAAAI0UH i1 IK HU3KY B3a€EMOAIN MIK KOPUCTyBadyaMu i TPAHCIOPTHOIO
MEpPEXKEIO.

KopucHicTh TpaHCIIOPTHHUX CEPBICIB € BUPIIIATBLHUM (PAKTOPOM, 10 AETEPMIHYE
KOPUCTYBaHHS TPAHCIIOPTOM Ta (POPMYBaHHS «3BHYAiB BUKOPUCTAHHS TPAHCIIOPTY.
[{s1 KOpUCHICTD JIJIsl IEPEBI3HUKA BU3HAYAETHCS CIIBBIIHOLIEHHSIM MOT0 OYiKyBaHb Ta
«BUTPATY». 3BIICH MOCTA€ MMUTAHHS KOPEJSAIIi MK BapTICTIO Ta PIBHEM TPAHCIIOPTHUX
HIOCJIYT.

Mob6inbHICTh O€3MocepeIHRO MOB'sI3aHa 13 100pOOYTOM CYCHUIBCTBA, PIBHEM
HOro KyJbTypH, PO3BUTKOM NPOAYKTHBHHMX MOTYXHOCTEH, a HAWToJoOBHIIIE — 13
p030yA0BOIO TPAaHCIIOPTHOT Mepexi [1].

3anuTH 1OAO0 TPAHCHIOPTY (HOPMYIOTHCS BIAMOBIIHO 0 PIBHS TPAHCIOPTHOL
PYXJIMBOCTI HacesieHHd. PyxymBicTh MOxe OyTHM BU3HAU€HA Yepe3 CIiBBIIHOIICHHS
KUIBKOCTI TAaca)XUpiB TPAHCHOPTY 1O 3arajbHOi KIUIBKOCTI MENIKaHIIB MEBHOI
TEPUTOPIi, IHAUBIIYAIBHOIO PYXJIMBICTIO OKPEMHUX KaTeropiil macaxupiB (CTYIEHTH,
Mpaitoyl, MEHCIOHEPU TOII0) Ta LUIAMH Nojaopoxeid. [lokasHUKH pyXJIMBOCTI
CBIlYaTh MPO YACTOTY, 3 AKOI TOW YW IHIIUM CErMEHT KOPHUCTYBayiB MOCITyraMu
KOPUCTY€Tbcst TiepeBe3eHHs MU [2, 3]. CraHgapTu SKOCTI y MaCaKUPCHKHUX
MEPEBE3CHHIX PETIaMEHTYIOThCS 3aKoHOAaBUMMH akTtamu [3]. IIpote cam mapamerp
SKOCTI HE 3aBXIM BPAxXOBYETbCS Yy KOHTEKCTI OI[IHOK ILHMX TMOCIYT CaMHUMHU
CTHIOYKHMBaYaMH.

TpancopTHi cy0’ €KTH EPEBAXKHO OPIEHTYIOTHCS Ha 3aJCKIapOBaHi CTaHIAPTH
SAKOCT1, aHDK Ha aKTyalbHI MOTpeOu macaxupiB. s koxkHOI 3 1ux chep OIHKH
CUCTEMa BCTAHOBJIIOE CYKYIHICTh KPUTEPIiB, 3TPyNOBAaHUX HA OJTHOMY 13 TPbOX PIBHIB
[4]: iHTerpoBaHI MOKA3HUKU SKOCTI; 0a30Bl TMOKA3HUKH SIKOCTI; «IHIUKATHUBHI»
MOKA3HUKH SKOCTI.

Takum yuHOM, BHYTPIIIHE CIPUIHATTS SAKOCTI HaJaHHS MOCIYT TPOMAaICEKOTO
TPaHCIOPTY Y HU3LI KOT0 aCMEKTIB € JOBOJII CYy0'€KTUBHUM SIBULIEM. 3 OTJISAY HA 1I€,
MU MPOTIOHYEMO BJIaCHE OOTPYHTYBaHHS SIKICHUX MapaMeTpiB TPAHCIIOPTHOI MOCIYTH
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y cdepi rpoMajChbKOr0 NacakKMUPChbKOTO TPAHCIOPTY, 0a3ylOUUCh Ha IPOBEICHUX
KUTbKICHUX JIOCHIJDKEHHSIX PI3HUX COIIAIbHUX BEPCTB HACEJICHHS y BEJIMKHUX MICTax
VYkpainu. [Qns yHidikamii moka3HHUKIB SKOCTI Hamu mpoBeaeHuil ABC anami3 mo
OCHOBHUM TpyllaM HAceleHHS - CTYJICHTH, HACEJICHHS, SKE& BUKOPHUCTOBYE
IPOMaJICBKUI TPAHCHIOPT 3a JIIJIOBOIO CIIPSIMOBAHICTIO, IEHCIOHEPH Ta 1H.

[Toka3Huku B Kateropii «A» Habpanu maiibke B 2 pa3u Outbiie 6aiiB HiX «By» 1
aHanoriyHo BigHomeHHS rpyn «B» 1 «C». «HanmiiiHicTh TpaHCIOPTHOTO 3aco0y
(Oe3neka)» onineHui 1 € y rpymi «By» (8 %). biibliicTs macaxupiB BBaXXarOTh, 110 1IeH
NOKa3HUK Ma€ OyTH KOHTPOJbOBAaHUM OpraHizaTropaMuy NepeBe3eHb.

Takox IpPOBECHI ONMTYBAHHS MACAXKUPIB IOJ0 L[iHM HA MEPEBE3CHHA. IXHS
JyMKa pO3AUINIAach MO COLIaJbHUM IpylaM HAaceJeHHs, aje 3arajibHa TEHACHIIIA
Maike OJHOCTaiiHa. 3pOo3yMuIo, M0 HasBHUM Ha JaHUM Yac TIpOMaJCbKUM
TPAHCIIOPTOM MOCTIMHO KOPUCTYIOTHCSI TPOMAJISIHU Y SIKMX LIEH TPAHCIIOPT SIBJISE€THCS
€IMHUM BHUJIOM TPAHCIOPTY 1 BOHU MAlOTh CEPEHIN 1 HHXKUE CEPEIHbOIO JOCTATOK.
JleBoBa yacTKa PECMOHJICHTIB TOTOBI IJIATUTU OUIBIINE 32 KBUTOK, OCOOJIMBO, SIKIIO
OyayTh 3aJOBOJBHATUCH MMOKA3HUKHU SIKOCTI TPYIH «A».

Jlireparypa

1. VYmopaBiiHHS SKICTIO aBTOMOOUIBHUX IEPEBE3€HD : HABYAJIbHUN MOCIOHUK. /
C.I. bonnapes. — K:. Komnpint, 2019. 512 c.

2. Mapuyk L. I. ®opmyBanHs KpUTepliB 3a0€3NE€UEHHS CHCTEMHOI €()EKTUBHOCTI
acaKUPChKUX NepeBe3eHb : BicHuk HailioHanbHOro TpaHCIOPTHOTO YHIBEPCUTETY /
L. I. Mapuyk.— K.: Bum. 9, 2004. — C. 238-242.

3. BnoBuuenko B. O. Oninka pecypcHHUX MOXIUBOCTEH  MICBKOTO
MACaXUPCHKOTO TpaHCIOpPTy : 30IpHUK HAYKOBUX Tpaimb JIHIIPONETPOBCHKOTO
HAI[IOHAJIBHOTO YHIBEPCUTETY 3alI3HUYHOTO TPAHCHOPTY IMEHI akaaemika B.
Jlazapsina. TpancniopTHi cuctemMu Ta TexHosorii nepesesenb. / B. O. BaoBuuenko. —
Juinponerposckk.: — Bum. 8. 2014— C. 35-39.

4. bonpapeB C. l.. AkTyanpHl npoOJeMH Ha MACaXUPCHKOMY TPAaHCIOPTI Ta
B3a€MOBIIHOCHUH 3 Jiep>kaBoro : 30ipHUK Te3 pomnoBiaei. VI MixkHapoaHa HaAyKOBO-
npakTU4YHa KOoH(epeHIiss «ABTOMOOLIbHUM TpaHCTOpT Ta iHdpacTpykrypay // C. L.
bonnapes. — K.: 2023. — C. 14-16.

VJIK 614.82
EJIEMEHTH CUCTEMM BIICTEXKEHHS MOTEHIIMTHAX HEBE3IEK
HA ABTOTPAHCIIOPTHOMY NUIITPUEMCTBI

Boitnanosu4y Ouexkcanap BosoguMupoBud, K.T.H., JIOLCHT,
Motpuu Muxaisio Muxkos1aiioBu, K.T.H., JOUEHT
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu
e-mail: voynalovich@nubip.edu.ua,

OOG’exTHBHE BHUABJIICHHS MOXJIMBUX HeOe3MeK Ha pobouMX  MICISIX
aBToTpancnopTHoro mignpuemcrBa (ATII) 3anuiaerbcs akTyaabHUM 3aBIAHHSM,
CIPSIMOBAaHUM Ha 3aro0iraHHs BUMaJKaM BUPOOHUUYOTO TpaBMaTU3MY, MpodeciitHuX
xBopoO Ta aBapiii. [Ipoliec BUSIBIEHHS MOXJIMBUX BUPOOHUUYUX HEOE3NEK € OCHOBOKO
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I MiHIMI3aMil npodeciiHuX PU3HUKIB 1 po3poOJeHHsS e(DEKTUBHUX 3aXOJIB IS
CTBOPCHHsI 0€3MEYHNX YMOB TIPAIIi.

[amy3p  aBTOMOOUIBHOTO  TpPaHCHOPTY B  YKpaiHi  OIIHIOIOTH  SIK
TpaBMOHEOE3MEYHY HE JINIIE YePe3 BUCOKUN PU3UK TOPOKHBO-TPAHCIIOPTHUX TTPUTO/
(TII), a BHACHiIOK BETUKOI KUIBKOCTI HEOE3MEK, M0 CYMPOBOKYIOTh pOOOTH Ha
ATII [1].

Y miTepaTypHUX DKepenax akIEeHTYIOTh Ha BHCOKOMY pIiBHI BUPOOHHUYHUX
PHU3HKIB M1 yac BUKOHAHHS oKkpeMuXx poOiT Ha ATII, MoOuIbHOCTI poOOYOTO TOBKIIIISA
Ta CKJIQJHOCTI TEXHOJIOTIYHUX IIPOIIECIB Y TPAHCIOPTHOMY CEKTOpl. AHATI3YIOTh
npoOjeMu JIOTpUMaHHS HOPMATUBIB O€3MeKM Ha aBTOTPAHCIOPTI, 30Kpema,
HEJIOCTaTHIM PiBEHb MPaAlICOXOPOHHUX 3HAHB MPAIIBHUKIB aBTOTPAHCTIIOPTHOI Taly3i,
HaroJIOIIyI0Th Ha HEOOX1THOCTI OHOBJICHHSI HAsIBHUX CUCTEM YIpaBIiHHS O€3MEKOI0
mparli Ta iX aJjanTyBaHHs A0 Cy4aCHUX BUMOT OXOPOHU MpaIli.

Tomy MeTononorisi OUIHEHHS NPOQPECIHHUX PU3MKIB OBMHHA Oa3yBaTHCS Ha
CUCTEMI1 BUSBJICHHS Ta BIJICTE)KCHHS HEOE3MeK 1 MIKIJJIMBOCTEH Ha pOOOUYUX MICIISIX.
JloBuibHe (Oe3cucTeMHE) (PIKCYyBaHHS BHPOOHMYMX HEOE3NeK MNPU3BOAHUTH 10
cy0’€KTUBHOCTI OL[IHEHHA NMPOQECIMHUX PU3UKIB, K HACTYIIHOTO €Taly YIpaBJiHHSA
HUMHU. DbBIIBIIICTP MNOIIMPEHUX METOAIB OLIHEHHS MNpo(eciiHuX pHU3UKIB [2]
BUMAararoTh BCEOIUHOTO JOCIIPKEHHSI BUPOOHUYMX HEOE3MEK 1 MIKIJJIMBOCTEH, a BKE
Ha pe3yJbTaTaxX TAKOT0 JOCIIKEHHS pU3UKU Ha poOOUYNX MICLSX Oy/1e HEYNepeKEeHO
OILIIHEHO Ta CIIBCTABJICHO 3 MPUHHATHUMHU (JOITYyCTUMUMHU ) PIBHAMH.

ABTOTpPaHCIIOPTHI M1ITPUEMCTBA 371€01TBIIIOTO XapaKTepU3yrThCs
PI3HOMAHITHICTIO 3MIHIOBAaHUX POOIT, IO JTO3BOJISIOTh BUKOHYBATH 3aJ]aH1 MapIIPyTH
Ta MATPUMYBATH y CIIPAaBHOMY CTaHI aBTOMOO1JI, a OTXKe JIJIsl BCIX poOOYUX MICIh
ATII HeoOXiTHO PO3POOUTH TpOLEAYpY HE jauile (PiKCyBaHHS HAWOUIBII 3HAUYIIUX
HeOe3IeK, a i aTOPUTMH X KOHTPOJIIOBaHHS (BijcTexeHHs) [3].

Merta pocnikeHb. Po3poOuTi, oOTpyHTYBAaTH 1 CHUCTEMATU3yBaTH €JIEMEHTH
(CTpyKTypy, CKJIQJHMKMA TOIIO) CHUCTEMU BIJICTEKEHHS TMOTEHI[IHHUX HeOe3nek
(CBIIH) na ATII, sx OCHOBY pU3UK-OPIEHTOBAHOIO MIIXOY.

Metoauka AociikeHb. Y I poOOTI JJis aHaAII3y BUPOOHUUUX HeEOe3MeK
BUKOPHCTAHO METOM CHCTEMAaTH3allii Ta CTPYKTYPHU3aIlii, 110 JO3BOJIUIIO BHOKPEMUTH
okpeMi HaiOuibm 3Hauymi enemeHtd CBIIH. Crpyktypy CBIIH 0Oyno
3aMpOIOHOBAHO SIK y3arajdbHEHHSI METOJI0JIOT1T BUSBJICHHSI HEOE3IEK 1 IIKIIJTMBOCTEH
Ha pOOOYMX MICIIX BOJIiB BAaHTAXKHOTO aBTOTPAHCIIOPTY Ta TMPAIIBHUKIB, SIKI
00CITyTrOBYIOTh Ta PEMOHTYIOTH aBTOTPAHCIIOPTHI 3aCO0MU.

Pesynbratu nociimkenss ta ix ooroBopenHns. Sk ckianosi enementa CBITH na
ATII 3ampormoHOBaHO PO3TISHYTH Taki NUTAHHSA: a) SIKOIO Mae OyTH BXiJHA
iHdopmarllis 10 cucTeMH Ta y sAKUM cnocid MokHa ii orpumartu; 0) aHami3
He3armiaHoBaHuX BuUAIB poOiT Ha ATII Ta HemTaTHUX CHUTyarii, 00 MOXYTb
MIPU3BECTH JI0 aBapiil 1 HEIIACHUX BUITAJKIB; B) aHAII3 MOXJIMBUX MOMHUIKOBHUX i
MpaIliBHUKIB, Kl TOPYIIYIOTh BUMOT'M YMHHUX IHCTPYKIIN 3 OXOPOHU TIpaili; a BxkKe
TOJ1 BUSIBJISITA HEOE3MEKH Ha pOOOYMX MICIISX.

Crpyktypy mnpornoHoBaHoi y 1 po6oti CBIIH mnpexacraBieHo y BUTJIsII
po3rangykeHoi OJIOK-CXEMH.
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[Iponieypa BUSIBIIGHHS Ta BIJCTEKEHHs MOTEHIIMHUX HEOE3NMEeK BUMAarae Bij
NePEeBIPSUTLHUKIB (EKCIIEPTIB), K1 KOHTPOJIIOIOTH CTaH OE3MEKH Ha pOOOYUX MICISX,
npodeciiHOCTI Ta KOMOETEHTHOCTI. Jlo Tmpoleaypu BHSBICHHS MOTEHIIIHHUX
HeOe3neKk Ha poOOoYMX MICIX MOTPIOHO 3alydaTH KEpIBHHUKIB POOIT Ta caMux
MpaIliBHUKIB.

Enementn CBIIH Ha mignmpueMcTBI MOTPIOHO y3araJlbHUTH Yy Taly3eBHUX,
perioHaJIbHUX, a Jajl W 3arajJbHOAEPKaBHUX CHUCTEMax BIJICTEXKEHHS BHUPOOHUYOI
Oe3MeKr Ta 30poB’sl Ha 0a3l PU3UK-OPIEHTOBAHOI KOHIIEIMIIi, /1€ BUKOPUCTOBYIOTh
1idpoBi 3aco0u 30upaHHs Ta aHATITUYHOTO 0OpOOJISTHHS 1H(pOpMaIlli Mpo HeOe3MeKH
Ha poOounx Mmicigx. HeoOxiqHO po3poOUTH CTPYKTYPY TaKUX CHCTEM BiJCTEKEHHS
BUPOOHMUOT O€3MeKu Ta 37A0pOB’Sl Ta BIAMOBILAHMMN MOPANOK iX (QYHKIIOHYBaHHS. Y
CHUCTEeMaX BIJICTE)KCHHS BUPOOHUYO1 O€3MeKH Ta 3/I0pPOB’ S MOTPIOHO MepeadaynuTi Ha
TPUCTOPOHHIN OCHOBI ydYacTh COIllalbHUX mapTHepiB (mpodceniuok, [leHciitHoro
dbouay YKpainu, npeacTaBHUKIB POOOTOIABIIIB).

JIns QyHKIIOHYBaHHS 3a3HAUYEHUX BHUILE CUCTEM BIJCTEXKEHHS BUPOOHUYOI
O€3MeKHr Ta 3I0POB’ sl MOTPIOHO CUCTEMAaTU3YBaTH Ta JIONMIOBHUTH (3Ba)Kal04Uu Ha peatii
Ta BUKJIMKH ChOTOACHHS [4]) NOKa3HUKH (1HAUKATOPH Ta MapaMeTpH ) IpalieoXopOHHOL
JISTIBHOCTI. 3apOBA/IKEHHSI CUCTEM BIJICTEKEHHSI BUPOOHNYOI O€3MEKU Ta 310pPOB’A
JIO3BOJIUTh KOPUTYBaTH a00 MEpEeryisiIaTh MONITHUKY 3 MUTaHb OXOPOHM Mpalil Ta
porpamMu Jyisl 3a00IraHHsl TPaBMaTU3My Ta 30€pEKEHHsI 3/10pOB’s MpPAliBHUKIB, a
TakoX (opMyBaTH JI0Ka30By 0a3y B raiaysi Oe3meKu Ta 3//0pOoB’sk Ha poOoTi. AJe s
[LOTO HEOOXIAHO YIOCKOHAIUTH TEXHOJIOT1i BIJICTEKEHHS 1 00poOsiHHS 1HDOopMaIlii
PO BUPOOHMYI HEOE3MEKH, 3aTBEpAUTH HOPMHU JJIsl TIOIIMPEHHSI OTPUMAHUX JTaHUX,
NEePI0IMYHO TIEPETIIAAATH IPIOPUTETH Ta 3aBJIaHHS, IO CIIPUATUME PO3BUTKY CUCTEMU
BiJICTEXKEHHS (KOHTPOJII0) HEOE3MeK Ha pOOOUHX MICIISIX
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JTOCJIUIKEHHS YMOB ITPAII BOAIIB BAHTAKHUX
MEPEBE3EHB Il YAC CE3OHHUX POBIT Y AIIK

Mapunmusna €. L, k. c.r. H., IOLIEHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupodokopucmyseauns Ykpainu
marchyshyna@nubip.edu.ua

JlocnmipkeHHsT yMOB TIpaill BOJIITB BaHT@KHUX TEPEBE3€Hb 1]l YaC CE30HHUX
poOIT y arpormpoMHCIOBOMY KOMIUIEKCI € aKTyaJdbHUM Yy 3B’S3KY 31 3POCTaHHSAM
o0CsTiB MEpeBe3eHb Yy IMIKOBI IMEpioJ i TOCIBHOI Ta 30MpaJIbHOI KaMIIaHiM, KOJU
IHTEHCUBHICTh TPAHCIOPTHUX omepaliil 30ubiyeTbess Ha 35-60 %. 3a nanumu
rajiy3eBUX OLIHOK, Y MEP10J1 >KHUB TPUBATICTH POOOYOro Yacy BOAIIB MOXKE JOCITaTu
10-12 rogun Ha 100y NpH HOPMATHBHOMY 3HAYEHHI 8 TOJMH, IO TPU3BOIUTH /10
MIJBUIICHHST piBHI BTOMU Ha 25-40 % Ta 30UIBIIEHHS PHU3UKY JOPOKHBO-
TpaHcnopTHux npuroa Ha 15-20 %. ¥V cTpykTypi BupoOHHUYOro tpaBMarusmy B AITK
YacTKa TPAHCIOPTHUX TMOAIM CTaHOBUTH ONu3bko 18-25 %, 1m0 CBITYUTH MPO
HEOOXIHICTh AETAIBHOIO aHajli3y YMOB IMpalll Li€i KaTeropii NpaiiBHUKIB.

OcoOMMBICTIO CE30HHUX pOOIT € HEPIBHOMIPHICTh HABAaHTAXEHHS, SKa
CYNPOBO/KYEThCSA MIABUIIEHUM TNCUXO(DI310JI0TTYHUM HanpyxeHHsM. [lig yac
TPAHCIIOPTYBaHHS 3€pHA, CUJIOCY UM OBOYEBOI MPOYKIIi BOIT 311MCHIOIOTH BiJ 8 10
15 peiiciB Ha 100y 3alexHO BiJ BiJcTaHi nepeBe3eHHs (y cepenubomy 15-50 km B
onuH 0ik). [Ipu nbomy KoedilieHT BUKOPUCTaHHS poOouoro vacy nepeuirye 0,85,
10 HAOJIMKAETHCS 10 KPUTUYHOTO piBH. B ymMoBax monwoBux gopir, ki y 60—70 %
BUIAJIKIB HE MAalOTh TBEPJOTO TMOKPUTTS, 3HAYHO 3pPOCTAE PIBEHb BIOpAIIHOTO
HABAHTAXKEHHSA: CEPEIHbOKBAIPATUYHE TPUCKOPEHHS MOke nocsiratu 1,2—1,8 M/c? pu
nonyctumoMy 3HadeHH1 0,8 M/c?. Lle cnpusie po3BUTKY Npo(deciiiHuX 3aXBOPIOBaHb
OMOPHO-PYXOBOTO anapary Ta 3HWKEHHIO mpane3natHocTi Ha 10—-15 %.

JIOIaTKOBUM HEraTMBHUM (DAKTOPOM € BIIUB MIKPOKIIMATHYHHX YMOB. Y
JITHIN Tiepioj] TeMnepaTypa B kKabiHaX BaHTaXKHUX aBTOMOO1TIB 0€3 KOHAUIIOHYBaHHS
Moxe niepesuiryBatu +35...+40 °C, mo Ha 8—12 °C Bume pomyctumux HopM. Lle
MIPU3BOJAUTE 1O 3POCTAaHHS YACTOTH CEPLEBHUX CKOpoueHb Ha 15-20 %, 3HM>KEHHSA
KoHIeHTparlii yBaru Ha 20—-30 % Tta 30ublIeHHS Yacy peakiiii Boais Ha 0,2-0,4 ¢c. ¥V
3MMOBHI TE€p10J], HABIAKHU, CIIOCTEPITAETHCS MEPEOXOJIOKEHHS, 0COOIMBO T Yac
OUIKYBaHHS 3aBaHTAXCHHS Y PO3BAHTAXKCHHS, KOJIM TeMIlepaTypa B KaOlHI MOXe
3HMKYBaATUCH 110 +5...+10 °C.

AHai3 yMOB Mpalll TaKoX MOKa3ye, U0 PIBEHb IIyMy B KaOiHax BaHTaXHHUX
aBTOMOOUIIB MiJ Yac pyXy MnoiboBUMHU jnoporamu csrae 80-90 abA mpu rpaHudHO
nomyctumMoMy piBHi 70 1BA, 110 BUKIIMKae XPOHIUYHY BTOMY Ta 3HM)KEHHS CIYXOBOI
qyTauBOCTI. OCBiTIIEHICTh poOO4O0i 30HM B HiyHUK yac y 3040 % Bunaakis €
HEJIOCTaTHBOIO, IO 30UIbIIy€E PHU3UK aBapiiHUX cutyauid. Kpim Ttoro, mig 4ac
CE30HHUX POOIT YacTO CHOCTEPIraeTbCsl HENOTPUMAHHS PEXKUMIB Tpami Ta
BIAMOYKHKY: auiie 55—-60 % BoJIiB MatOTh MOKJIMBICTh MMOBHOILIIHHOTO BiJATIOYUHKY
MDK 3MIHaMH.
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BaxnuBuM  acmekToM €  opraHizaiis  MOpOLECIiB  3aBaHTaXEHHS  Ta
po3BaHTaxeHHsA. Y 40 % Bumajakis i omneparlli BUKOHYIOTHCS 3 MOPYIICHHSIM BUMOT
Oe3meku, M0 MiJBUIIY€E€ PHU3UK TpaBMyBaHHS. YacTka pydHOi mpami Mg 4ac
JOTIOMDKHHUX OTepaliii CTaHOBUTH 70 25 %, IO CTBOPIOE MOJATKOBE (i3UUHE
HaBaHTaKeHHA. BomHoYac piBeHb 3a0€3MeUeHHS 3ac00aMu 1HIUBITyaTbHOTO 3aXUCTY
He mepeBuinrye 70-75 %, mo € HEAOCTaTHIM A €(QEKTUBHOTO 3HWIKEHHS
npodeciiHuX pU3UKIB.

Pe3ynbrat mOCHIIKEHb CBIIYaTh, IO 1HTETpajbHUN MOKA3HUK YMOB IIpaili
BOJIiB mij yac ce3oHHUX poOitT y AIIK Biamorigae 3 knacy (IIKiVIMBI YMOBH TIpalll) y
65-70 % Bumanki. lle 3ymMoBIIO€ HEOOXIMAHICTH BIPOBAHKEHHS KOMILUICKCY
OpraHizaliifHO-TeXHIYHHUX 3aXO0/iB, CIIPSIMOBAHUX Ha 3HUKEHHSI HETATUBHOT'O BILIUBY
BUpOOHWYNX (akTopiB. Jl0 TakuMx 3axOJIB HaJeKaTh ONTHUMI3AIll MapIIPyTiB
NepeBE3CHb, BIPOBA/KEHHS 3MIHHOTO Tpadika poOOTH 3 ypaxyBaHHSIM O10pUTMIB,
MOJIEpHI3allisi TPAHCHOPTHUX 3acO0IB 13 BUKOPUCTAHHSIM CHUCTEM aMOpTH3allli Ta
KJIIMaT-KOHTPOJIIO, @ TAKOXK aBTOMATHU3all1sl TPOLIECIB 3aBAHTAXKCHHS.

EdexTuBHICTh BOPOBAIKEHHA 3aXO0/IIB 3 OXOPOHU Ipall MOXE 3HU3UTU PIBEHb
TpaBMatu3my Ha 20-30 %, 3meHImIUTH BTOMY BOAIiB Ha 15-25 % Ta migBUIIWTH
npoayKTuBHICTH mpani Ha 10-12 %. Takum YMHOM, KOMIUIEKCHMM MIAX1A 10
JOCIIIJIPKEHHSI Ta TIOKPAILIEHHS YMOB Ipalll BOJIiB BaHTAKHUX IEPEBE3EHb y MEPIO]
CE30HHUX pOOIT € BaXJIMBUM (HAKTOPOM MIJABUIIECHHS O€3MeKH, €PEeKTUBHOCTI Ta
CTaJIOTO PO3BUTKY arporpoOMHUCIOBOIO BUPOOHUIITBA.

Jliteparypa
1. Botinanosuu O.B., Mapuummuna €. 1., Kodgto . I'. Oxopona npari y ramysi
(aBTomoO1TBHUH TpaHcnopT). K. Llentp yuboBoi mitepatypu. 2018. 695 c.
2. Boiinanosuu O.B., €pemenko O.1., Mapunmmna €.1., Motpua M.M., 3yb6oxk
T.O. Oxopona mparti B rany3i. K.: HYBill Ykpainu. 2025. 251 c.
3. Kynnies 1O.1. I'iriena nparmi BojiiB aBroTpancnopty. Kuis. Meauina mparii.
2018.

YK 331.45 (075.8)
OCHOBHI BUMOI'X BE3IIEKH ITPALI ITII{ YAC IIEPEBE3EHHA B/IK1JI

Mapuummuna €., K. C. T. H., IOLICHT
Ospac P., ctynent
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmysanus Yxpainu
marchyshyev(@gmail.com

OcHoBHI BUMOTH O€3MeKH Tparli IiJl Yac TEPEeBE3CHHS OJKIT HaBEACHI B
[IpaBunax oXopoHHu Tpalli y CiIbChKOrocmoaapchbkomy BUpoOHUIITBI (2018). Bonu €
BOXJIMBUM €JIEMEHTOM 3a0e3nedyeHHs] BUPOOHMYOI e(PEKTUBHOCTI Ta 30epexeHHs
3I0POB’Sl MpaliBHUKIB 1 O10JOTiYyHOT Oe3neku OJHKOIMHUX CciMed. 3a JaHUMH
rajqy3eBUX JOCHIKeHb, MOHaa 65-75 % macik y kpaiHax CxigHoi €Bporu
MPaKTUKYIOTh KOYIBIIO, IO Mepeadayvae perysspHe TPaHCHOPTYBaHHS BYJHMKIB Ha
Bigctani Big 20 g0 300 kM, a B okpemux Bumnaakax — nmonaa 500 kM 3a ce3oH. [Ipu
bOMY PU3UKH TPaBMaTU3My Ta MpoQeciiHuX 3aXBOpIOBaHb 3pocTatoTh Ha 30—40 %
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MOPIBHSIHO 31 CTaIllOHAPHUM YTPUMAHHSAM OK1I, 10 OOYMOBIIIOE HEOOXITHICTH
CYBOPOTO JJOTPUMAaHHS BUMOT OXOPOHU Tpalli.

[Tepen mouaTkoM TpaHCTIOPTYBaHHS 00OB’SI3KOBOIO € OIlIHKA TEXHIYHOTO CTaHy
TPaHCTIOPTHOTO 3aco0y, IKUi Ma€ BiAMOBIAATH BUMOTaM O€3TEeKH MePEeBE3EHHS )KUBUX
BaHTaXIB. 3a CTaTHCTHUKOIO, N0 25 % IHIUACHTIB TiJ Yac TEPEBE3CHHS OHKLI
OB’ s13aH1 3 TEXHIYHUMU HECIIPABHOCTSAMHU aBTOMOO1J1iB 200 HEHATIC)KHUM KPITUICHHAM
ByJIUKiB. Bynuku moBuHHI OyTH HafiiiHO 3a(iKCOBaHI 3a JOMOMOIOI0 PEMEHIB abo
CHeliaJbHUX KOHCTPYKIIIHA, 1[0 BUTPUMYIOTh HAaBaHTAXKEHHsS HE MeEHIle 2—3 g Mpu
pi3KOMy TallbMyBaHHi. PekoMeH0BaHa BHCOTAa IITA0ETIOBaHHS HE TMOBUHHA
nepeBuIlyBaTl 2 M, a BIACTaHb MDK psgamu — He MeHuie 0,5 M aisa 3a0e3neueHHs
BEHTWJIAL].

Oco6nuBy yBary ciij npuauiaTi 6iojoriayHuM (akTopam HeOesneku. J{o pooit
3 O/pK0IamMu 1 OJKOJIONPOAYKTaMU HE JIOMYCKAIOTh OCI0 13 BUPAXKEHOIO allepTiuyHOI0
pPEaKIli€r0 Ha yKaJdeHHs OKLT Ta MPOAYKTH OJKUIBHUIITBA (KBITKOBUM MUJIOK, BICK,
MPOMOJIiC, O/KOJIUHY OTPYTY).

J1o poOiT 3 6K0J1aMu 1 O1KOJIONIPOAYKTAMU HE JOMYCKAIOTh OC10 13 BUPAKEHOIO
aJICPriYHOI0 PEAKIIIEI0 Ha y)KaJeHHs OKUT Ta MPOIYKTH OJKUIBHUIITBA (KBITKOBUMN
NUJIOK, BICK, IPONOJIC, O/pKoIuHy oTpyTy). [1in yac gornsay 3a OpKOJTMHUMU CiM'IMU
HEOOXITHO HEYXWJbHO JOTPUMYBATUCA BUMOI Oe€3leKkd 1 Tirl€eHd Mpail,
BUKOPHUCTOBYBATU CIIELIOJIAT, CTCIiabHI 3aCO0U 1HIUBIAYabHOTO 3aXKUCTY 1 AUMapi.
Jlumapi 3anpaBiisitoTh 1 MPUBOJATE Y POOOUHMIA CTaH JI0 MOYaTKy BUKOHAHHS POOIT 3
01KOJTaMH.

VYxaneHHs: OJKUT CTaHOBJISATh OCHOBHUN PU3HK JIJISl MPAIIBHUKIB: 33 JAHUMH
MEJUYHUX CIIOCTEPEXKEHB, OJIM3bK0 5—7 % to/iel MaloTh MiJABUIIEHY YYTIUBICTH J0
OKOJIMHOT OTPYTH, a Yy 1-2 % MOXIJIMBHI PO3BUTOK aHA(UIAKTHYHOTO MIOKY. Tomy
O0OB’SI3KOBUM € BHKOPHUCTAHHS 3ac00iB 1HJIMBIAYaJdbHOTO 3aXUCTy, 30KpeMa
3aXMCHOTO OJIATY, PYKaBHIIb Ta CITOK JJIsi OOIMYYsI, SIKI 3HIDKYIOTh PU3HK YKAJTICHHS
Ha 85-90 %. Kpim Toro, npaiiBHUKUA MOBUHHI MPOXOJUTH THCTPYKTaX1 Ta MEIMYHI
OJISIAM HE PIIIIE OJHOTO pa3y Ha pik.

BaxxuBuUM acmekToM € JOTpUMaHHS TEMIEPAaTypHOTO PEXUMY T dac
nepeBe3eHHs. OnTUMallbHa TeMIiepaTypa AJisi TPAaHCHOPTYBAHHS OJKIT CTaHOBHUTH
+10...+20 °C, mpu ipomy nepesutieHHs +30 °C Moxe npusBecTu Ao 3arudeni g0 20—
30 % OmxonuHoi ciM’i uyepe3 meperpiB. s 3amoOiranHs UBOMY HEOOX1JTHO
3a0€3MeUYnTH BEHTHJIAIII0, BUKOPUCTAHHS CITUYACTUX BCTABOK Ta TMEPEBE3CHHS Y
HIYHUN abo paHkoBuil dac. JloCHimKeHHS TMMOKa3yloTh, IO HIYHI TMEepeBEe3eHHS
3HWXKYIOTh piBeHb cTpecy 0kt Ha 40-50 %.

Opranizauiiiai 3axoau 0e3neku nepeadavyaroTh YiTKe IUIaHYBaHHS MapuUIpyTy,
BpaxyBaHHS CTaHy JOpPIr 1 TpuBaJocTi mepeBe3eHHs. Cepenniil yac Oe3MeYHOTO
TPAHCTIOPTYBaHHS HE TMOBHMHEH ImepeBuilyBaTd 8—10 roguH 0e€3 3yNHHOK IS
KOHTPOJIIO CTaHy BYJIMKIB. BoJiil MOBHMHEH MaTH CTa)X HE MEHIEe 3 POKIB Ta MPOUTH
crieliaibHe HaBYaHHS 1100 TIEPEeBE3CHHS KUBUX BaHTAXKIB. 3a TaHUMHU TPAHCTIOPTHOT
CTaTUCTHUKH, JTIOACHKUN (pakTop € mpuunHoio 10 60 % aBapiiiHUX CUTYyaIllH.

He MeHII BaXJIMBUM € TOTPUMAaHHS CaHITAPHO-TITIEHIYHUX HOpM. Bynuku
NOBUHHI OyTH MONEPENHbO OYHUIIEHI Ta MpPOoAe31H(IKOBaHI, M0 3HWXKYE PHU3HK
NOIIUPEHH 1HPEKIIMHUX 3aXBOPIOBaHb, TAKUX K HO3€MAaTO3 YW BapoaTo3, Ha 25-35
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%. [lpaniBHUKU TOBUHHI JOTPUMYBATUCS MPABUI OCOOMCTOI TIr€HU, & TAKOXK MaTH
JOCTYIl 1O amnTeYyKH TepmIoi JOMOMOTH, YKOMILIEKTOBAHOI aHTUTICTaMIHHUMHA
npernapaTaMu Ta 3aco0aMu )1 HaJlaHHS JOTIOMOTH TPH y>KaJICHHSX.

AHani3 BUpOOHUYOTO TPaBMAaTU3MY CBIIUNTH, IO BIPOBAIHKCHHS KOMIUICKCHOT
CUCTEMHU YIIPABIIiHHS OXOPOHOIO TIPaIli I03BOJISIE€ 3HU3UTH PIBEHb HEITACHUX BHUITAIKIB
Ha 45-55 %. Jlo Takux 3axOJiB HaJeXaTh PEryJSpHI 1HCTPYKTaXKi, BUKOPUCTAHHS
CyyaCHHX 3aco0iB MexaHi3alli 3aBaHTa)XCHHs, a TaKOXX BIPOBAPKCHHS CHCTEM
MOHITOPHUHTY YMOB IepeBe3eHHs. ExoHOMIUHMM edeKT BiJ IIJIBHUIINCHHS PIBHS
Oe3MeKu MPOSIBISIETbCS Y 3MEHIIeHHI BTpar O/koiuHuX cimed Ha 15-20 % Ta
M1JBUILIEHHI TPOYKTUBHOCTI Tpati Ha 10—12 %.

Takum yumHOM, 3a0e3MeueHHs Oe3MeKHu Mparll IiJ Yac MepeBe3eHHs OJKUI €
O0aratoakTOpHUM IPOIECOM, IO BKJIIOYAE TEXHIYHI, OpraHi3ailiiiHi, 010J0T14HI Ta
CaHITapHO-TITi€HIYHI acnekTu. JloTpuMaHHS BCTAaHOBJICHHX BHUMOT JIO3BOJISIE
MIHIMI3yBaTy PU3UKH JIJIs PALIBHUKIB 1 3a0€3M€UnTH 30€peKEeHHS OIKOIMHUX CIMEH,
10 € BAXXJIMBOIO YMOBOIO CTAJIOTO PO3BUTKY OJ[KITHHUIITBA.

Jlireparypa

1. HACTY 12.3.002-75 CCBT. Ilpouecu BupoOHUYI. 3arajibHi BAMOTH O€3MEKH.
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VIIK 331.45 (075.8)
OCOBJIMBOCTI MTPOBEJIEHHS MEPEJIPENCOBHAX
IHCTPYKTAJKIB 3 OXOPOHM IMPAIII BOJIIiB ACAKUPCHKUX
NMEPEBE3EHD B YKPATHI

Mapuyummuna €., K. C. T. H., JIOLEHT,
HMinnyenko M., CTyAeHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
marchyshyev(@gmail.com

[HCTpyKTaXi 3 OXOpOHM TIpalli MPOBOAITHCS 3 METOI MIABUIICHHS
kBamdikamii  Ta  mpodeciiiHOro piBHSA BOJIIiB, OTPUMaHHSA HEOOX1THHUX
3HaHb 1 HABMYOK 3 MUTaHb 3a0e3neueHHs 0e3neKu JOPOKHBOro pyxy. OcoOamBoCTi
MIPOBENICHHSI MEePEAPEHCOBUX THCTPYKTAXKIB 3 OXOPOHM Tpalll BOJIIB MaCaKUPCHKHUX
nepeBe3eHbh B YKpaiHi 3yMOBJICHI BUCOKMM DPIBHEM BiJIMOBIJAIBLHOCTI 3a KUTTS 1
3I0pOB’S TACaXUPiB, 3HAYHOIO IHTEHCHUBHICTIO JOPOKHBOTO PYyXy Ta BIUIMBOM
BUPOOHMUUX (PaKTOPIB, 10 (POPMYIOTH MiABUILEHUI PiBEHb NPO(dECITHOTO PU3UKY. 3a
JAHUMH Taly3€BOi CTaTUCTUKHU, N0 65—75 % INOpOKHBO-TPAHCIIOPTHUX IPUTOI 32
Y4acTI0 MacaXUPChKOTO TPAHCIOPTY IMOB’s3aHI 3 JIOJACBKUM (PAKTOPOM, 30Kpema
IEPEBTOMOIO BOJIiB, HEIOCTATHIM KOHTPOJEM TEXHIYHOIO CTaHy TPAHCHOPTHHUX
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3ac00IB Ta HEJOTPUMAHHSM BHUMOI Oe€3leku. Y LHMX YMOBax IMepeapercoBuid
THCTPYKTaX BUCTYIIAE KIIFOUOBUM €JIEMEHTOM CHUCTEMH YIPABIIIHHS OXOPOHOIO Mpalli,
COpPSMOBAaHUM Ha TOMEPEKEHHs] aBapiiiHOCTI Ta 3HM)KEHHSA PIBHS BUPOOHUYOTO
TpaBMaTHU3MY.

[TepeapeticoBuii IHCTPYKTaXK MPOBOAUTHCS TIEPE BHI3JI0OM Ha JIHIIO 3 BOMISIMU
KT3, siki BUKOHYIOTh IEPEBE3CHHS TPYII AiTEH, HAMPABJISAIOTHCS BIEPIIE HA MIKMICHKI
NEPEeBE3CHHS MACAKUPIB UM BaHTaXIB ab0 3adydyaroThCs 10 POOUTH 3 TOJOJIAHHS
HACJIIJIKIB HAI3BUYAMHUX CUTyallli abo ctuxiHux nux. [lepeapeiicoBuii iHCTpYKTax
€ 000B’A3KOBOIO MPOLEAYPOIO, sIKa MPOBOAMUTHCS IMepel] KOKHUM BHUi3I0M BOJIsSl Ha
MapuipyT 1 TpuBae B cepequbomMy 10—15 XBUIMH, IO CTAaHOBUTH OJM3BKO 3—5 %
3arabHOTO Yacy MiArOTOBKH 10 peiicy. Floro 3MicT BU3HAYa€ThCs BUMOTaMH YHHHOTO
3aKOHOJIaBCTBa YKpaiHH, 30Kpema 3akoHy Ykpainu «[Ipo oxopony mpaii», [IpaBun
JOPOKHBOTO pyXy Ta Tally3eBUX HOPMATHBHUX aKTIB. AHaI3 MPaKTUKU
aBTOTPAHCIIOPTHUX MHIANPUEMCTB MOKA3ye, [0 Ha MIIMPUEMCTBAX 13 YUCENBHICTIO
noHay 100 BoaiiB moaeHHO npoBoauThes Bl 80 10 120 iHCTpyKTaxiB, IO BUMAarae
YITKOI OpraHizailii Ipouecy Ta 3aCTOCYBaHHS CTaHJAPTU30BAHUX IM1IXO/IB.

OCHOBHOI0O METOIO0 MEPEAPENCOBOrO IHCTPYKTAXy € JOBEACHHS IO BO/IIIB
aKTyaJibHOI 1H(OpMaIlii 00 YMOB PyXy, CTaHy JAOPIT, METEOPOJIOTIYHOI CUTYyaIlli, a
TaKOXX HaraJyBaHHS BHUMOT O€3IMEKH Mpaill Ta MpaBWI eKCIUTyaTallii TpaHCIOPTHUX
3ac001B. 3riIHO 3 AOCHII)KEHHIMH, BPaXyBaHHA IMOIOJJHUX YMOB I1J] 4aC IHCTPYKTAXKY
no3Bossie 3Hu3uTH pusuk JTII Ha 12—-18 %, a cBoeuacHe 1HGOPMYBaHHS MPO 3MIHU
MapuipyTiB — Ha 8—10 %. BaxmBum eaeMeHTOM € KOHTPOJIb (Pi31070TTYHOTO CTaHy
BOJIISI: 3@ CTaTUCTUKOIO, 10 20 % BOAIIB MalOTh O3HAKU NEPEBTOMU abo CTpecy, 110
MO>K€ BIUTMBATH Ha IMIBUJKICTH PEAKIlli Ta TPUIHATTS PIllICHb.

OcoOnMBICTIO TIPOBEJACHHS I1HCTPYKTaXIB € HEOOXIJHICTh iX ajamnTaiii 10
cnenu@iku MaCaKUPCHKUX TEPEBE3CHb, JI€ BAXIMBY POJIb BIIITPAIOTh (akTopu
COIlIaJIbHO1 BIJMOBIIAILHOCTI Ta MCUXOJOTIYHOTO HaBaHTAXEHHs. Y TOpPIBHSHHI 3
BaHTaQ)XHUMU MEPEBE3CHHSIMU, BO/I1i aBTOOYCIB MPaIlOI0OTh ¥ cepeaHbomMy Ha 15-20 %
JIOBIIE Yy HANpPY>KEHUX YMOBAaX MICBKOTO pyXy, 0 OOYyMOBIIOE THOTpedy B
aKLIEHTYBaHHI yBaru Ha MUTAHHIX NCUX0(i310J10Ti4HOI Oe3neku. BeranoBneHo, 110
BKJIFOUEHHSI /10 1HCTPYKTaXy KOPOTKUX IICHXOJIOTIYHMX PEKOMEHAAIN 103BOJIsIE
3HU3UTH PiBEHb KOH(DIIKTHUX CUTYaIll} 13 nacaxxupamu Ha 10—12 %.

3HauHy pOJb BIAIrpa€E TEXHIYHA CKJIAJ0Ba IHCTPYKTaXy, SKa BKIKOYAE
HaragyBaHHs IPO TMOPSAJOK TEPEBIPKM TPAHCIOPTHOTO 3aco0y Tmepel BHI3IOM.
JlocniKeHHS TTOKa3yI0Th, 10 OJM3bKO 25 % HecpaBHOCTEH, K1 MOXKYTh IPU3BECTU
70 aBapiii, MOXyTh OyTH BUSIBJICHI camMe Ha eTarl ImepeapericoBOrO Orisay. Tomy
e(eKTUBHUN 1HCTPYKTQK TMOBHUHEH MICTUTH KOHKPETHI aJTOPUTMU i BOMIS MpHU
BUSIBJICHHI HECTPAaBHOCTEW, a TakoX 1H(GOpMAII0 TIPO BiAMOBIMATIBHICT 32
NOPYIIEHHS! BUMOT O€3MeKH.

BaxnuBuM HampsMoM YIOCKOHAJCHHS TIEpeApelCOBUX IHCTPYKTAXIB €
BIIPOBAKCHHSI LUPPOBUX TEXHOJIOTIH. BUKOpHUCTaHHS €JIEKTPOHHMX >KypHAIIB Ta
MOOUIBHMX JOJATKIB JI03BOJISIE aBTOMAaTH3yBaTW Tpouec ¢ikcalii NpoBEIECHHS
IHCTPYKTaXX1B, CKOPOTUTHU Yac Ha X opopmieHHs Ha 20—30 % Ta nigBUIIUTH KOHTPOJIb
3a JIOTpUMaHHsIM Tpoueayp. KpiM Toro, IHTEpaKTHBHI CHUCTEMH HaBYaHHS
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3a0€e31euyIoTh MiJABUIIEHHS PIBHSA 3acBOEHHS 1H(opMmarii Bomismu 10 85-90 %
MOPIBHSHO 3 TPATUIITHUMHI METOTAMHU.

Anami3 eQeKTUBHOCTI MepeApedCOBUX IHCTPYKTaXiB CBITYUTh, WLIO0 Ha
HiANPUEMCTBAX, /1€ BOHU MPOBOISATHCS CUCTEMATHYHO Ta 3 YpaxyBaHHSIM CyYaCHHUX
BHMOT, PIBEHb aBapiHOCTI 3HIKYEThCS Ha 15-25 %, a KIJIbKICTh MOPYLICHb MTPaBUII
TopoxkHBOTO pyxy — Ha 10-18 %. Ile miaTBepmxye MOIMIIBHICTH iX MOMAIBIIOTO
BJIOCKOHAJICHHS, 30KpeMa MUISIXOM CTaHAapTH3alll 3MICTy, ABUIIECHHS KBami(ikarii
0ci0, BIAMOBIJAIBHUX 3a iX IMPOBEACHHS, Ta IHTErpallli 3 CHUCTeMaMU YHpaBIIHHS
0€3MEeKOI0 IOPOKHBOTO PYXY.

TakuM YHMHOM, TIepeAPEHCOBl I1HCTPYKTaXi € BaXJIMBUM 1HCTPYMEHTOM
3a0e3nedeHHs] Oe3MeKr Tpaill BOJIiB MAacCaKUPCHKUX TIEpEeBE3eHb B YKpaiHi,
e()EeKTUBHICTh SIKOTO 3aJCKHUTh BiJ CHCTEMHOCTI, aKTyaJdbHOCTI 1H(opmalii Ta
BUKOPHMCTaHHS Cy4YacHMX OpraHi3allifHO-TEXHIUHMX pillleHb. I1X YJIOCKOHAJeHHs
COPHUATUME 3HIKEHHIO PIBHS BHUPOOHMYOTO TpPaBMATHU3MY, MIABUUICHHIO O€3MEKU
JIOPOKHBOTO PYXY Ta SIKOCTI TPAHCIIOPTHUX MOCIYT.
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1. HITAOIT 0.00-4.12-05 «TumoBe mNOJIOXKEHHS NPO TMOPSAIOK MPOBEAECHHA
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nigpyynuk. K. Lentp yubosoi niteparypu. 2017. 691 c.

V]IK 625.7 )
CYUYACHI NIJIXOJM 10 OPTAHI3ALII PYXY
TPAHCIIOPTY I IIIIIOXO/IIB VY IIBEMII

Haropuuii Tumodiii Boronumuposuy, PhD, ct. Bukianau
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
e-mail: t.nahornyi@nubip.edu.ua

Anomauia. Po3kpumo nasenuii cman noaimuku i pe2ynto8anus 6 cgepi opeanizayii
ma 6Oe3nexku 00podcHboco pyxy 6 Koponiscmei [lleeyia. Haseoeni pe3ynvmamu
0bCcmedceH s 8YIUUHO-00POACHbOI Mepedici 8 micmax JIyno, Manvme ma I envcinebope
Y pamkax euizno2o mMooyas npocpamu niosuwjenus keanigixayii «Developing a
sustainable transport system from a rights-based perspective» Ha 6a3i JIynOcbko2o
VHIgepcumenmy).

[IIBeriss BuU3HAHA CBITOBUM JiiepoM y cdepi I1HHOBaIIWHOI oOpraHizamii
nopoxkaboro pyxy. Ilicis 1998 poky mapagurma ympaBiIiHHS TPaHCIOPTHOIO
cUCTEMOIO 0a3yeThcst Ha miaxoAl Vision Zero («Bi3ist HyJTb0BOT CMEPTHOCTI»), SIKUH
MPOTOJIONIY€E HYJIBOBY TOJIEPAHTHICTH /10 BUIIPABIAHHS CMEPTHOCTI a00 Cepii03HOIO
TpaBMaTU3My BHACHIZOK JIOpOoxHBO-TpaHcnopTaux npuroxa (JTII). Ls crpateris
1HIII1FOBaJIa TIepeXij] BiJl BA3BHAUYCHHS MPOBUHHU OKPEMOT0 Bois /10 Mojieni Safe System
Approach («be3neuna cuctemay), 110 nepeadadae coiiapHy BiAMOBIIAIBHICTh OCIO,
0 YXBAIIOIOTH CTpaTeriuyHl pIIIEHHsS, MNPOEKTYBAIbHUKIB 1HQPACTPYKTYpH Ta
kopuctyBauiB. Opranizamis pyxy B IlIBemii € OaratopiBHEBOIO Ta OXOIUIIOE
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MaKpOCKOMIYHE CTpaTeriyHe YIpaBIiHHS, IHHOBAIIHI METOU 300py JaHUX, QI3UUHY
ajanTaiio iHQpPacTpyKTypH Ta MIKPOCKOMIYHUN MOBEIIHKOBUIA aHaI3.

EdexTBHa HalioHaNbHA TOJNITHKA OE3MEKM pPyXy BHUMAra€ CHCTEMHOTO
miaxony, sk, 3a AuapameMm Bapxei [3], ckimagaeTbcs 3 OBaHAMUATH KIIOUYOBUX
eseMeHTiB (Tab. 1).

Tabmuus 1. EmeMeHTH CHCTEMHOTO TIX0Ty 10 0€3NeKH PyXy

) 2. 3abe3neueHHs MATPUMKH 3 )

1. BusHaueHHs BaXKKOCTI Ta . 3. Po3poOka momiTuku
.. 00Ky 0ci0, 10 YXBATIOIOTh
xapakrepy Hacniakis JITTI . 0e3IeKu JOPOKHBOTO PyXY
pilIeHHS

4. BuznaueHHs QyHKITIN Ta 5. BusiBienHs npooiem 6. BcranoBieHHs e y
000B’SI3KIB IHCTUTYIIIHIX 0e31eKH TOPOKHBOIO PyXy cdepi Oe3nexu T0poKHBOTO
CTPYKTYp Pyxy
7. Po3po0Oka ctparerii Ta 8. Po3monin BiamoBiganbHOCTI | 9. 3abe3nedeHHs
TJIAHY JTIH 3a peanizalliio 3axX0/IiB (hiHaHCYBaHHS

) . . 12. CtumyntoBaHHS HAyKOBUX
10. 3acTocyBaHHs 3aX0/IIB 3 11. 3ificHEeHHSI MOHITOPUHTY . .

. . JOCTIKEHb 1 TiABUILEHHS
JIOBEJICHOI0 €(PEKTUBHICTIO pe3yIbTaTiB e
KkBasTihikarrii

OcHOBOI0 00’ €KTUBHOTO YIIPABIIHHS CUCTEMOIO OpraHi3allii pyxy TPaHCIOpTY i
IIIIOXO/IIB € J1aHi. [TogaTKoBHii eTan BIpOBaKEHHS MOTITUKH Vision Zero CTUKHYBCS
3 CEepHO3HMMM NEPEIIKOJIaMHA CaMe Yepe3 BIICYTHICTh KIIbKICHUX METPUK OLIHKHU
pe3ynbTaTUBHOCTI. HacmigkoM 1bOro  crajo  3amnpoBaKEHHS  1HAMKATOPIB
edextuBHOCTI Oe3neku (Safety Performance Indicators, SPIs), siki JTOKOpiHHO 3MIHIIIH
NiAXi7 70 T[UiaHyBaHHs. [IpoBojasuM TOCTIMHMM MOHITOPUHT TPaHCIOPTHO-
eKCIUTyaTalllfHUX MOKa3HUKIB, IHTEHCUBHOCTI Ta CKJaJy TPAaHCHOPTHUX IMOTOKIB, a
TaKO)X HaBAaHTAXXEHHS Ha OBKULIA, OaTaHCOYTPUMYBadi BYJIHUIIH 1 TOPIT CTBOPIOIOTH
OCHOBY il €(EKTUBHOIO aHaji3y, IUIAaHYBaHHS 1 TMPOEKTYBAHHS BHUCOKOSIKICHOT
1H(}pacTpyKTypH, 3/1aTHOT HA OCHOB1 PO3PAXYHKIB 3a0€3MEUNTH IiIBUIIICHHS O€3MeKU
1 KoMmbopTy pyXy s KopuctyBauiB. [Ipu mpomy, BiTOYBCS Mepexisl BiJ peaKTHBHOTO
MiaXoay AociipkeHb — aHamizy ganux JTII, mo crammcs — 10 MpOaKTUBHOTO —
CIIOCTEPEKEHHSI, BUBUEHHS 1 MPOTHO3YBaHHS MOBEIIHKU YYACHUKIB JIOPOKHBOTO PYyXY
B KOHKPETHHUX yMOBax [4].

HasBHuit 9iTKui po3moais BIAMOBIAAIBHOCTI 32 TPAHCIIOPTHY 1HPPACTPYKTYPY
Mk TpancnoptHoro anminictpauiero IlIBemii Trafikverket (moporm 1 3amizHuii
3arajJbHOr0 KOPHUCTYBAaHHS) Ta OKPEMHUMH MYHIIUMIAIITETaMU (BYJHII HACEJIEHHX
NyHKTIB). Perionu (JeHun) npu oMy BIANOBIAAIOTH BUKIIOYHO 32 OPTaHi3alliio OCIyT
IPOMAJICBKOT0 TPAHCIIOPTY Yepe3 TPAHCIOPTHI yIipaBiiiHHsI, Hanpukiaa Skdnetrafiken
y neni CkoHe Ha MiBIHI KpaiHW. TakuM YMHOM, KOMIUIEKCHE IUIAaHYBaHHA 1
MPOEKTYBAHHS BYJUIb 1 JOPIT JOCATAETHCS 3aBISKH CIIBIpAlll BCIX TPAHCIOPTHUX
BiIOMCTB. BoHUM * BUCTyMHaroTh 3aMOBHUKAMHM JIOCIIKEHB 1 PO3pOOOK y it chepi,
BUKOHABISIMU SIKMX €, SIK IPaBUIIO, yHiBepCHTeTH a00 KOHCAJITUHTOBI KOMIMaHii.
OO0O0B’sI30K TIOTOKEHHSI MPOEKTIB OpraHizallli JOPOKHBOTO PYXy 6yB MOETAITHO (y
1965-1979 poxax) mnepenanuii Bing IlIBeacekoi momiiii A0 MYHINUMATITETIB 1
TpancnoptHoi amminicTpamii [IIBemii, TakuM YMHOM MOMIIS 3alydeHa y TPOIec
MIPOEKTYBAHHS HA JOPAIUMX 3acajiax 3 MPaBOM BHECEHHS PEKOMEHAIlIN IO MPOEKTIB.
Ha cboroani BiMOBIJANbHICTh 3a SIKICTh IMPOEKTHOI JOKYMEHTAllli MOKIajeHa Ha

210



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

myHinunamitetu 1 Trafikverket (1momo 3aMoBJIEHHS 1 3aTBEP/KEHHSI) Ta 1H)XXEHEPIB 3
oprasizaiii TOpoXHBOTO PyXY K O6€3mocepeIHiX BUKOHABIIIB.

besmneka 10poKHBOTO pyXy CTaBUTh 32 METY TIEPETyCiM 30€peKEHHS JIFOICHKOTO
XKUTTSA 1 310poB’s. ToMy BBaKA€ThCA, IO BIPOBADKEHHS BIAMOBIIHUX TOJITHK 1
MIPOEKTIB BIJIMOBIAA€ MIOHAWMEHIIIE YOTUPHOM IIISIM 30aJTaHCOBAHOTO PO3BUTKY.

Bapto Big3nauuty, mo 3a craructukoro I TI1 y IlIBemnii cepen npuunH KIaCHIHO
nepeBakae MEPEeBUIICHHS T03BOJICHOT MBUAKOCTI. [l HIBENAIIi TaKuX MOPYIICHb
aJMIHICTPAaTUBHUNM KOHTPOJIb 3 OOKY MOJIIIT JOMOBHIOEThCS (I3UYHUM JTu3aiiHOM (Y
IJIaHI TPOEKTYBAHHS) BYJMIL 1 JOPIT, 3a SKOTO TEPEBUILCHHS O€3MedHOi IS
KOHKPETHUX YMOB HIBUKOCTI CTa€ MICUXOJOTTYHO HE3pYUHUM. Lle 0coOImMBO BaXIIMBO
JIUISL MICBKUX BYJIUIIb, JI€ J1€ YiTKa rpajarlis J03BOJEHOI MBUJIKOCTI (TabI. 2):

Tabnuug 2. JIo3BoJieHa MBUAKICTD PYXY Ha OKPEMHUX KaTEropisx BYJIHIIb

Kareropis Jlo3BosIeHa MIBUAKICTH, KM/TOX
Micbka gopora (6e3 cymi>kHOi 3a0y/10BH) 60
MarictpaibpHa BYJIHUIS 50
Paitonna Byutst 40
Kutnosa Bynuus 30
[TimoxigHa / )KUT/I0Ba 30HA 20

['eomeTpist ByIUIlh YITKO BIOPSAIKOBAHA B KOHCTPYKTHBHHX €JIEMEHTAX, IO
BKJIIOYAIOTh OOPAIOPH, OCTPIBII (LIEHTpaIbHI, MPUTPOTYapHi, HAMPSAMHI II0/I0) Ta
BUKOPDHCTAHHS pI3HUX €JEMEHTIB MOCTiHHA. [lpu 1boMy JOpOXKHS pO3MITKa
BMKOPUCTOBYETHCS JUISl TIO3HAYEHHS OCTPIBIIIB BUKIKOYHO ILIOIIEI 110 5 M2, YacTum €
BUKOPHUCTAHHS KaM’sTHOI OpYKIBKH JUIsl IOKPUTTS 30H MIJABHUILEHOI yBaru, 30Kpema,
«dapTyxiB» OCTPIBIIIB Ta MMaHYCiB JOPOXKHIX MaropoiB.

Omucani  TIAXOAU  JTO3BOJISIIOTH  €(PEKTUBHO  BIIPOBAKYBATU  OE3MEUHY
1H(QPaACTPYKTYpY AJI Bpa3duBUX YUACHHUKIB JOPOKHBOTO PYXy. SKICHA BEJIOCUIIEHA
Mepeka BKJIIOYAa€, OKPIM BEJIOCHUIEAHMX JOPDKOK T03a MPOI3HOI0 YaCTUHOKO Ta
BUJIIJIEHUX BEJIOCUMNEIHUX CMYT HAa MPOi3HINA YaCTHHI, TAKOX BYJIMII 3aCIIOKOEHOTO
pyxy, Ae AoTpuMaHe oOMexxeHHs mBUAKOCTI 20-30 KM/ToJ1 103BOJIsI€E BIOPSIKYBATH
PYX BCIX KOPUCTYBaUiB CIJIBHOIO MPOi3HOIO YaCTUHOIO. [TII0X1AH1 Tepexo 1 MOXKYTh
K 00JIaIHYBaTUCS TEXHIYHUMU 3ac00aMu — 3HAKaMU, PO3MITKOIO, CBITI0dOpamMu (Ha
MaricTpaJibHUX 1 palOHHUX BYJIULISX ), TaK 1 OyTH 3a0€31€YEHUMHU JIMILIE TOHUKEHHSIMU
OOpIIOpIB 1 TAKTUJIHLHOIO HAaBIrami€r IS IMIMIOXOJIB (Ha JKUTIOBUX BYJIHUIAX Ta
BYJIULAX 3 HU3BKOIO 1HTEHCHBHICTIO pyXy TpaHCHOPTY). Takuil KOMIUIEKC 3aXO[IIB,
3aCHOBAHMX Ha €MIIPUYHO JTOBEJeHI e)eKTUBHOCTI [2], 3 4aCOM CIIpusi€ 3BUKaAHHIO
JroIe 10 Oe3MeYHOT0 BUKOPUCTaHHS 1HPpacTpyKTypH Ta GOPMYBAHHIO CYCHIIBHOTO
3alUTy Ha MOJAJIbIIy TUCEMIHAIIO IHQPACTPYKTYPHUX 3MiH.

HaBiTh Ha mporpecMBHOMY eTami MiJBUIICHHS OCE3MEKH PyXy 3aTHIIAIOTHCS
npoOJeMU 3 OCHOBHOKO KAaTETOPI€I0 MOPYUIEHb — IMEPEBUILIEHHSMHU IIBUAKOCTI. 3a
MOBIJOMJICHHSMHM ~MyHIUMIANITeTy ManbMme, HasBHI 3aludTd Ha O0OJIaJHAHHS
JOJTATKOBUX 3aC00IB 3aCTOKOEHHS PyXy. ['0CTpo mocTano 1e MUTaHHS Y KOHTEKCTi
BIIPOBAKEHHS MIBUAKICHOTO aBTOOycHOro crnoiydeHHs (BRT / Malmoexpressen).
Tak, kinacuuHi AOpokHI maropou (speed bump) Oynau TpaHchOpMOBaHI y HOBITHI
dbopmu: Malmo bump (3 pi3kuM naHaycoM Ha B’i3/11 Ta MOJOTUM YXHIJIOM Ha BUi3l),
H-bump (monoru#t nanayc Ha B 1371 A1 TPAHCTIOPTY 3 MIMPOKOIO KOJIICHOIO 0a3010 Ta
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PI3KMI TIaHyC MOCepeHI CMYTH pyxy) Ta Actibump (TOHM)KEHHSI PiBHS MPOi3HOT
YaCTHHH, SIKE aKTUBOBYETHCS 3a (piKcallli mepeBHILeHO0] BUAKOCTI) [1].

EBoumrontist opranizanii pyxy Tpancnopry i mimoxofiB y IlIBerii noBoauTs, 1o
Oe3mneKa BCiX KOPHCTYBadiB JIOCSATAETHCS MPOTITOM POKIB HAyKOBOi, CTpATETivyHOI Ta
npoekTHOi poboTH. Lle BuMiproBaHuii pe3ynbTaT, SIKOTO AOCATAIOTh Yepe3 1HTErpalio
JTaHuX, JIOTpUMaHHS 1HAWKATOpiB SPI, KOMIUJIEKCHOTO 3acTOCYBaHHSA 3axO/liB
3aCIIOKOEHHA pPyXy Ta TIUOOKOTO MIKPOCKOIIIYHOTO MPOTHO3YBaHHS JIIOJCHKOT
MOBEJIIHKY B MICBKOMY CEpEJIOBHIIII.
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TEHJEHLIT 3MIHU IOKA3HUKIB ABAPITHOCTI B YMOBAX
BOEHHOI'O CTAHY
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YMOBHM BOEHHOTO CTaHy Ta CYIyTHS COLIAJIbHO-€KOHOMIYHA HECTAOUIBHOCTI B
VYKpaiHi CyTTEBO BIUIMHYJIU Ha (YHKUIOHYBAaHHS TPAHCHOPTHOI cucTeMu. Tpaauniiini
3aKOHOMIPHOCTI ()OpMYBaHHS aBapiiHOCTI B TAKUX yMOBaX BTPayarOTh aKTyaJIbHICTb,
110 YCKJIaHIO€ oliHOBaHHS pu3uKiB JTII 1 npuiiHATTA €(peKTUBHUX YNPABIIHCHKUX
pimieHb y cdepi Oe3neku MOpOoKHBOrO pyxy. Takum YHMHOM, BUHHKAE HAayKOBO-
IpakTHYHA MpooIIeMa 11eHTHdIKaIlli HOBUX TCHACHIIIH 3MIHN TTOKa3HUKIB aBapIMHOCTI
Ta BCTAHOBJICHHS (paKTOPIB, 1[0 BU3HAYAIOTH IX IMHAMIKY B YMOBaX BOEHHOTO CTaHYy.
e € HeoOX1AHUM JIJIs1 aAanTarli MIxXoaiB 10 YIIPaBIiHHS O€3MEKOI0 JOPOKHBOTO PYXY
Ta PO3pOOJICHHS aIeKBaTHUX Mojieneit mporunozyBanss JTII.

CydacHi JOCHIPKEHHS MiJITBEPIXKYIOTh ICTOTHUH BIUIMB BOEHHOTO CTaHy Ha
MOKa3HUKM aBapiHOCTI, OJHAK MaroTh (PparMEeHTapHUIl XapakTep 1 NEepeBa)KHO
30Cepe/KeHl Ha OKpeMHX acriektax mnpoosiemu [1,2]. Oxpemi poOOTH BKa3ylOTh Ha
3miHy ctpyktypu HTII ta ¢akTopiB pu3uKy, 0COOIMBO B perioHax, IO 3a3HaIH
OoitoBux it [3].

AKTyallbHUM 00’€KTOM JIOCHIIKEHHS MpoOsieMHu € XapKiBChbKa 001acTh yepes
OJIM3BKICTH 10 30HM AKTUBHMX OOWMOBHMX [iii, Ta 3MIHY IMPOCTOPOBOI OpraHizarii
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TPAHCIOPTHUX TMOTOKIB. MeTOI0 AOCHIPKEHHSI OyJ0 BUSIBICHHS 3aKOHOMIPHOCTEH
3MIHM TOKa3HUKIB aBapiifHOCTI Ha BYJIMYHO-IOPOXKHIM Mepexi B Mepio BOEHHOTO
crany. OcoOnuBy yBary mpuaiieHo omiHmi Tsokkocti JITII, mo xapakTtepusyeThes
CHIBBITHOMIEHHSAMHA MDK KUIBKICTIO 3arwOauX 1 TpaBMOBaHMX OCIO Ta 3arajbHOIO
kinpkicTio J{TII.

Ananiz cratuctnynnx ganux JTII y XapKIBCBKII/I o0nacti J03BOJISAE
BCTAHOBUTU CYTTE€BI 3MIHM SIK Yy KUIBKICHHX, TaK 1 y SKICHUX XapaKTepUCTHUKaX
aBapiiiHOCTi, OOYMOBJICH] BILUIMBOM BOEHHOTO CTaHy. Y J10BOeHHUH mepion (2019 —
2021 pp.) cnocTepiranacs BigHocHa cTab1IbHICTh KuibKocTi A TII Ha piBni 11,9 — 12,5
THC. BUIAJIKIB Ha PIK 13 TEHACHINIEIO A0 HE3HAYHOro 3HMKeHHs Kiabkocti HATII 3
MOTEPHIIMMHU Ta TpaBMOBaHMX 0¢i0. PiBeHb 3aru0iaux xapakTepru3yBaBcsl TOMIPHUMHU
KOJIMBAaHHSMH, & MOKA3HUKH TSKKOCTI 3aTUIIATMCS BITHOCHO HU3bKUMU. Lle cBITUHTH
PO JOMIHYBaHHS Y CTPYKTYp1 aBap1iHOCTI 3HAYHOI KIJIKOCTI IPUTO/] 13 HE3HAYHUMU
HAC1IKaMU.

[ToyaTox BIMHM CHOPUYUHHUB 3HAYHE 3HIKEHHS aOCOJIIOTHUX TMOKa3HUKIB
aBapiitHocTi y 2022 poi. 3aransHa kuibKicTh JTII 3Menmmiace Ha 63%, KUTBbKICTh
JTII 3 norepninumu 3MeHmmIach Ha 45%. BoaHoyac MOKa3HUKH TSKKOCTI 3a3HAIH
pi3koro 3pocranHsa. Takum yuHOM, c(popMyBaBcs MAPATOKCATBHUN €(PEKT: CyTTEBE
3HmkeHHs KuibkocTi JTII cympoBomxyBanocs pi3KUM 3pOCTAHHSIM TSDKKOCTI 1X
HACHI/KIB, 110 CBIIYUTH MPO CTPYKTYPHY TpaHC(OpMalio aBapiiiHOCTI 3 MOYATKOM
ooroBux mid. Y Hactymuuii nepiof (2023 — 2025 pp.) crnocrepiraerbesi MOCTYIIOBE
BIJIHOBJICHHS TPAHCTIOPTHOI aKTUBHOCTI Ta BiMoBiIHE 3pocTanHs KinbkocTi A TTI, o
XapaKTepu3yeTbesi cepeanbopiyHuM temnoMm mpupocty 1,10. Kimekicte JATIT 3
notepruuMu 'y 2025 pori (1589) npaktuuno gocsirna piaa 2021 poky (1597), mo
CBITYUTH TPO BITHOBJCHHS PHU3UKIB JOPOXKHBOTO pyxXy. BojHOouac mMOKa3HUKU
TSOKKOCTI 3QJIMINAIOTHCS CYTTEBO BUIMMHM 3a JOBOEHHI 3HaueHHs. Tak, y 2025 pori
KuIbKicTh 3arn0mux Ha 100 JTII ctanoBuTh 2,52, o nepesuinye pienb 2021 poky y
1,47 pa3u. llokazuuk notepnuinx Ha 100 JTII Takox 3amumiaeTbcsl MIABUILEHUM
(28,10 mpotu 16,27 y 2021 porit), TOOTO 3pOCTaHHS CTAHOBUTH OJIU3BKO 73%.

[TopiBHSAIBHUE aHaMI3 CTPYKTYpPH aBapiiiHOCTI B XapKiBChbKIA 00JacTl 1O Ta
T1CJIS BBEJICHHSI BOEHHOTO CTaHy J03BOJISIE€ BUITATH TaKl KJIIFOYOB1 TEHIEHIIII:

1. BigOynocst mopymieHHs npsMoro 3B’ 53Ky Mk KiabkicTio JITII Ta TsHKKICTHO
iX HACHIJKIB: SKIIO Y JOBOEHHUHN Mepio 1l MOKA3HUKHU 3MIHIOBAINUCS y3TOJIKEHO, TO
micist 2022 poky ix AuHaMika HalyJia MPOTUIICKHOTO XapaKTepy.

2. Cnoctepiraerbcst 3MeHmeHds yactku JITII i3 He3HauHMMHM HACTiIKaMH Ta
BIJIOBIJTHE 3POCTaHHS YaCTKU TSHKKUX TMPUTOJ, IO MPOSIBISIETHCS y 3POCTaHHI
MUTOMUX MTOKa3HUKIB TSKKOCTI.

3. dopmyeThcsi HOBE CIIBBIJIHOIICHHS TIOKAa3HUKIB aBapiHOCTI, SIKE
XapaKTEPHU3YETHCS HUKIUM piBHEM 3araibHOi KitbkocTi JTTI, ane 3Ha4HO BUIIOIO 1X
HEOE3MEeYHICTIO.

VY3aranpHIOIOYH OTPUMaHi pe3yJbTaTH, MOXKHA 3a3HAYUTH, 1[0 BOEHHUH CTaH
MPU3BIB HE JIMIIE JI0 TUMYACOBOTO 3HIKEHHS 1THTEHCHUBHOCTI JOPOXHBOTO PYXy Ta
BIJIOBITHOTO cKopoueHHs kumbkocti JTII, ame ¥ go rambokoi Tpancdopmartii
CTpykTypu aBapiiiHocTi. CdopMoBaHa y TMICISABOEHHUWA Mepioy, MOJEIb
XapaKTepU3y€eThCsl MiBUILICHOW HecTabinpHICTIO JITII Ta TsKKICTIO HACTIAKIB, IO
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BUMArae neperjsiay TpaaulliiHuX IMiIXO0MIB J0 OI[IHIOBAHHS PU3UKIB 1 MOJICIIOBAHHSI
0€3MeKU JOPOKHBOTO PYXY.
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ABTOMOBLIbHA IHOPACTPYKTYPA YKPATHHU IIJ{ YAC 36POI{HOTO
KOH®JIIKTY: CTPYKTYPA BTPAT 1 JIOTIKA BITHOBJIEHHSI

CaBuenko Jlijiiss AHATOJIIIBHA, K.T.H., JOLCHT
Kaemnsa Jdaunin, yaens 157 ninero O60s0HCEKOTO paiiony, M. KueBa
Hayionanvnuti ynieepcumem 6iopecypcie ma npupo0oxkopucmy8anHs Ykpainu
email: lilya savchenko@nubip.edu.ua

Macmtabu pyiHyBaHb JOPOXKHBOT 1HOPACTPYKTYpH YKpaiHM BHACITIIOK
30pOHHOTO KOH(IKTY BUXOIATH JAjJeKO 32 MEXI 3BHYHOTO PO3YMIHHS «BOEHHHUX
30uTKiB». Anam3 wmarepianiB RDNA3 [1] mo3Bonse chopmyntoBaTH KIHOUOBUN
napajokc: nepxana, ska y 2020-2021 pokax Bkiangana pexopasi 4,5-5,0 mupa aod.
HIOPOKY y pealuTiTallio JOpir 1 Tak 1 He JOBeja KIOUOBY MEPEXKY 10 3aJ0BLIILHOTO
ctany (y 2016 p. 17 % 13 20 760 kM nepeOyBaio y He3aJ0BIJILHOMY CTaH1), 31ITKHYJIACA
3 NPUHIMIOBO HOBUM THUIIOM BHUKIMKY - HEOOXIJHICTIO OAHOYACHO JIKBIAYBaTH
CUCTEMHY JIOBOEHHY JAErpajialilio 1 BIAHOBUTU rocTpi 00HOBI momikokeHHs. {1 nBa
3aB/JIaHHS KOHKYPYIOTh 32 OOMEKEHI peCypCH Ta BUMAaraloTh pI3HUX 1HCTUTYLIMHHX
M1JIXO/IiB.

Ctpykrypa 30uTkiB (Tabn. 1) mpomMoBHCTO BimoOpaskae JOTIKYy yHIapiB IO
KpUTUYHIN 1HGpacTpykTypl. Maiike 4BepTh yCiX BTPAT TPAHCIOPTHOTO CEKTOpy (23
%) 30cepemKeHa caMe Ha aBTOMATICTPAIAX Ta HAIlOHAIBHUX JOPOTax-OChOBOMY
Kapkacli BaHTOXHUX TIepeBe3eHb. [loka30Bo, MO0 30MTKH MOCTOBIH MeEpexi
(HaliOHANBHI + MICIEBI1) Yy CyMi NEpeBUILYIOTh 8,1 MIIpA J0J1., TOII SIK BITHOBIICHHS
KOXXHOTO MOCTY THMYAacCOBHUMH KOHCTPYKIIISIMH KOIITYE€ B pa3d MEHIIE, HIX
KamiTaabHa peKOHCTpyKIis. Came UM MOSCHIOEThCS Te, mo 3 115 BiAHOBIEHUX
MOCTOBHX MEpeXoAiB 29 — 11e MOAyIbHI KOHCTPYKIIii, IepeAaHi MapTHEpamMu: BHUKO,
ane 0e3 ypaxyBaHHA TMEPCHEKTUBHOIO HABAHTAXKECHHS Ta €BPOIHTETPaALlIHUX
CTaHJapTIB.
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Ta6muig 1. diHaHCOBUI BUMIP BTPAT JOPOKHBOTO rOCIOAApPCTBA Y KpaiHU

(srrotmii 2022 - rpynens 2023 p.)

CkaioBa 1IOp0>KHbBOI'O TOCIIOIaPCTBA 30uTKH, Brpary, [Totpebu [Muroma
wipa $ wipa $ 2024-2033, Bara
wipa $ notped, %

ABTOMaricTpaii Ta HalllOHAJIbHI IOPOTH 7,72 2,85 21,53 29,2
Jloporu 00J1acHOTO Ta CIJTbCHKOTO PiBHS 3,42 — 5,09 6.9
KomyHanbsHi 1oporu 2,14 — 7,07 9,6
Moctu Ha Hall. Joporax 7,27 — 7,27 9.9
MocTu Ha MICIIEBUX JOpOrax 0,90 — 0,90 1,2
[IpuBaTHI TpaHCIIOPTHI 3aco0U 4,21 2,85 421 5,7
Pa3oM 1o 1oposkHil CKIaI0BIN 25,66 5,70 46,07 62,5

PospaxoBano aBropamu 3a ganumu RDNA3 [1].

['eorpadiyna KOHUEHTpaLis 30MTKIB € IPUHIIMIIOBO BaXJIUBOIO ISl PO3YMIHHS
MeX MaiOyTHbOTO BiHOBIEHHSA. [1’sTh HaNOUIBIN ypaskeHux obnactedt — JloHenbpka
(8,76 mupm nmon. 36uTkiB), XepcoHchka (5,16 mupna), 3amopizbka (5,12 mipn),
Jlyranceka (4,24 mupna) ta XapkiBebka (3,60 mupa) — dopmyrots oHaa 80 % ycix
MOIIKOJ/PKEHb TPAHCIIOPTHOTO cekTopy [1]. BogHouac BiqHOBIIOBANIBEHI TOTPEOH THX
caMUX PETioHIB CTAaHOBJITH 73 % BiJ] 3arajbHOHAIIOHAIIBHOTO TTOKa3HUKA B 73,7 MIIp.
noit. 1{s acumetpist o3Havae, 10 TEXHIYHA PEKOHCTPYKIIiSI 00’ €KTIB B aKTUBHIM 30HI
KOH(DJIIKTY 3aJIMIIAETHCS MPAKTUYHO HEMOXJIMBOIO: HaBITh J€TajbHA I1HXXEHEpHA
OLlIHKa HEe MOXke OyTH MpoBelIeHa uepe3 OOMEXKEHHs AOCTYIYy [0 TOMIKOKEHHX
00’exTiB. DakTMYHO 3HAYHAa YacTMHA '"MOTpeO" y 30UTKOBOMY TIEPENIKY €
PO3PaxyHKOBOIO BEJIMYMHOIO, @ HE BEPU(PIKOBAHUM 00CATOM POOIT.

[Ile ogHMM CHCTEMHHM BHUKJIMKOM € TaK 3BaHAa MACTKa «IIBHUIKHX PEMOHTIB)
(quick fixes). 3a 2023 pik (akTU4HI BHJATKM Ha BIJHOBJIEHHS TPAHCIOPTHOI
1H(PACTPYKTYpH CKJIAIU OJMU3BKO 2,1 MIIpA 0. MPOTH 3arjlaHOBaHUX 3,4 MIIp. JOJI.
[1]. L1 xomTH cIpSMOBYBAJIMCS MEPEBAXKHO HA aBapiiiHe BITHOBJICHHS MIHIMAJIBHOT
TPaHCIIOPTHOT 3B’SI3HOCTI, & HE HA TTOBHOIIIHHY PEKOHCTPYKIIII0. BUIbIIicTh MHITHUX
00’€KTIB — JUISTHOK JOPIT 1 3aT13HUIIb — YIIKOJKYIOTHCS TOYKOBO 1 BIJTHOBIIIOIOTHCS
«3aKJIAZICHHSAM sSIM», 110 HE IiJIBUIIYE HECY4Oi CIPOMOXKHOCTI MOKpUTTA. Biarak
dbakTUUHUN BIIPEMOHTOBAHUN KITOMETPAXX XPOHIYHO HE 3apaxOBYETHCS SIK
«BIJHOBJICHA TIOTpeOa»: MO BIIHOBJIEHIN MUISHII NOTPIOHA MOBTOPHA PEKOHCTPYKIIIS
MICIIA 3aBEpIICHHS BOEHHUX dii. Lleli MeTomoNOoriyHuN HIOAHC CYTTEBO 3aHUXKYE
peanbHul MPOorpec 1 BOJHOYAC IITYYHO YTPUMYE 3aBUILIEHUMHU PO3PaXyHKOBI OTPeOH.

CrpykTypa npioputeTiB BiiHOBIeHHs Ha 2024 pik (3arasiom 2,24 Mip. 0. O
TPAHCIIOPTHOMY CEKTOPY) J03BOJISIE€ OI[IHUTU peajbHy ie€papxito 3aBaaHb. OCHOBHHUIA
aKLIEHT 3pO0JICHO Ha BIJHOBJICHHI aBTOJOPOKHBOI MEpEXi: PEMOHT HaIllOHAIbHHUX
nopir 1 MocTiB (624 MIH 10J1.) Ta MicLUeBHX AOpPIT 1 MocTiB (414 MIIH 107.) pa3oMm
MOINIMHAIOTh Maibke 47 % mnpioputeTHHX pecypciB. Hartomicte po30ymoBa
MPUKOPIOHHUX MEePeXoiiB (255 MITH 1071.) — BY3bKOTO MicIif, sike y auctomani 2023 —
ciyni 2024 pp. mapanizysaio nmonasa 3 000 BaHTaiBOK 1 3aBAayio 30UTKIB Ha TOHAH |
Mipa goi. [1] — ¢inancyerbest BTpudi ckpoMHimie. s HeBiNMOBIIHICTh CBIIYNTS:
JIOTICTUYHI BY3JIH, JI€ BiJIOYBAOTHCS HAMOUTBIII OomneparliiiHi BTpaTy MEPEeBi3HUKIB, HE
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OTPUMYIOTh TPIOPUTETHOTO (PiHAHCYBAHHS MPOMOPLINHO 10 CBOrO €KOHOMIYHOIO
3HAYCHHS.

Takum yuHOM, TOpPOXKHA 1HPPACTPYKTypa YKpaiHH ONUHUJIACS Yy CHUTYyaril
TPUSIPYCHOTO THCKY: HE3aBEpIIeHa JIOBOEHHA MOJEpHi3allisi, pyHHIBHI OO0MOBI
NOIIKO/)KEHHST B 30HI AaKTHBHHMX OIEpamiii Ta XpoHIYHE Heno(iHaHCYBaHHS
BIJTHOBJICHHSI BIJIHOCHO 3aJCKJIapOBaHMX MOTpeO. BimmoBimmo Ha mel BUKIUK Mae
OyTH He JuIIe HapoITyBaHHS 00CsTIB (DiHAHCYBAaHHS, a i 3MiHA MIAXOAY: MEePexXif Bif
peakTUBHOTO '"3akmajgeHHs sM" 110 MPOAKTHUBHOTO IUIAHYBAHHS PEKOHCTPYKIN 3
nudepeHItialiero cTaHIapTiB sl KIIFOYOBUX MDKHAPOIHUX KOPUIOPIB (KaTeropis M,
crangaptd TEN-T) 1 Mepexi IpyropsaHux JOpIT, s SKUX JTOIIJIbHE 3aCTOCYBaHHS
CIPOIICHUX HOPM BIJHOBJCHHA 3 €JIEMEHTaMH KJIIMAaTHYHOI aJanTUBHOCTI Ta
JIOPOKHBOT OE3IMEeKH.
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UDC 658.1.004
TRAFFIC SAFETY: HOW DO WE MEASURE IT?

Yastremska-Kravchenko Oksana, Ph.D. in Traffic studies
City of Malmo, Sweden
e-mail: oksana.yastremska-kravchenko@malmo.se

Approaches to traffic safety management differ in scope, objectives and
methodology. Traditionally, traffic safety work has been largely reactive, relying on
historical crash data to identify and mitigate risks. This approach focuses on problems
that have already resulted in accidents rather than proactively identifying unsafe
conditions before crashes occur [1].

However, the limitations of relying solely on crash data are well documented. A
major issue is under-reporting, as many non-fatal crashes and near-miss events,
especially those involving vulnerable road users (VRUs), are not captured in official
statistics. This leads to an underestimation of risk levels and a distorted understanding
of accident causation [2-4]. In addition, at smaller spatial scales such as individual
intersections or short road segments, crashes are too infrequent to support robust
statistical analysis. This challenge is even greater for severe crashes, which are rare by
nature, making predictive modelling difficult [5-7]. Furthermore, accident reports, for
example police reports, often lack sufficient detail on key variables such as vehicle
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manoeuvres, pre-crash behaviour, and road conditions, which limits deeper safety
analysis [8;9].

As traffic systems become more complex, there is a growing need for more
comprehensive and proactive safety assessment methods. Advances in technology and
data analytics have enabled a shift toward data-driven approaches. In this context,
video-based analysis has emerged as a valuable tool. Video recordings allow for
detailed observation of real-time interactions between road users and infrastructure,
providing deeper insights into traffic behaviour and potential safety risks.

A key conceptual framework in this field is the Surrogate Measures of Safety
(SMoS), which is based on the idea that traffic events can be organised into a hierarchy
according to their severity. This concept originates from Hydén’s (1987) “safety
pyramid” [10], which illustrates: as the severity of events increases, their frequency
decreases. At the base of the pyramid are normal interactions, which occur frequently,
while severe, injury-related, and fatal crashes are located at the top, reflecting their
relative rarity. Together, these events form a continuum describing the relationship
between frequency and severity.

Despite this conceptual clarity, the ranking of traffic events depends strongly on
how severity is defined and measured. Traditionally, severity has been assessed based
on “proximity to an accident” and referring only to how close an interaction comes to
resulting in a collision, typically measured in time or space. However, the introduction
of the Vision Zero (Safe System) approach has led to a paradigm shift in traffic safety.
This strategy prioritises the prevention of crashes that result in serious injuries or
fatalities, rather than aiming to eliminate all crashes [11]. As a result, a trade-off is
accepted: minor crashes causing only property damage may occur, while severe
outcomes must be prevented.

This shift requires a redefinition of severity. Instead of focusing solely on
proximity to a crash, severity should also consider the potential consequences of a
collision. In this perspective, severity is better understood as “proximity to a serious
injury” [12]. Potential consequences can be represented by speed (absolute or relative),
kinetic energy, impulse, deceleration rates, among others.

Only a limited number of studies have attempted to combine both proximity and
consequence dimensions into a unified severity measure. Another important and still
unresolved question concerns the timing of severity measurement within an interaction.
Many existing indicators are continuous, producing values throughout the interaction.
Therefore, identifying the most relevant moment (or moments) for assessing severity
remains a topic of ongoing discussion [13]. Since the level of risk can change during
different phases of an interaction, selecting the appropriate moment is critical.

Given that the primary aim of SMoS is to rank events according to their severity,
it is essential that the results are intuitive and consistent. Interestingly, previous
research suggests that human subjective perception may better reflect theoretical
severity than many objective indicators. Although subjective judgement cannot be
considered a definitive ground truth, it incorporates multiple dimensions such as
proximity, potential consequences, and perceived control [14], making it a valuable
reference for severity assessment.
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To explore this further, a study was conducted using human judgements of
severity in cyclist-motor vehicle interactions. The analysed scenarios involved a
cyclist crossing a signalised intersection on green while a turning motor vehicle crossed
their path. To ensure a balanced representation of severity levels, the dataset was
manually constructed and included three categories:

« Normal interactions: controllable situations requiring little or no adjustment,

« Slight conflicts: early and smooth interactions without emergency actions,

« Severe conflicts: near-accident situations.

The dataset consisted of 107 traffic encounters derived from video recordings
collected within the Horizon 2020 InDeV project [15] at urban intersections in Sweden,
Denmark, Norway, the Netherlands and Spain.

Trajectory data were extracted using the semi-automated T-Analyst tool [16].
Each interaction was characterised using objective indicators derived from trajectories
and supplemented with parameters such as vehicle dimensions and weight.
Additionally, these indicators were grouped according to the phase of interaction they
represented. A binary logistic regression analysis (BLRA) with forward selection was
then applied to identify which variables best explain severity as perceived by human
observers.

Further details on the methodology, study design, model development and
validation, as well as the full results, are provided in the full paper [17].

Main Results and Conclusions

The findings highlight the importance of evasive action as a key determinant of
perceived severity. Indicators associated with the initial phase of an event, particularly
those marking the onset of evasive manoeuvres, were found to be most significant.

Interestingly, speed was not identified as a statistically significant factor in this
study. This result can be explained by the nature of the dataset: most interactions
involved turning vehicles, where speed reduction was primarily driven by road
geometry rather than interaction dynamics. It is important to emphasise that safe speeds
remain a fundamental aspect of traffic safety, even though they were not significant in
this specific context.

Overall, the study confirms that both proximity-based indicators and variables
representing potential consequences if a crash occurs are necessary for a
comprehensive assessment of traffic safety.
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3aropu Ha JOporax CTalTh JIe[all CEpHO3HINIO MPoOJIeMOI0 B Oaratbox
BENIMKHUX MicTax cBiTy. [IpoGiema BuHUKaAE 3 0araThoX NMPUYUH, CEPE]l SIKUX: IIBUIKE
3pOCTaHHs HACEJICHHS, BUCOKI TeMITH ypOaHi3allii, BUCOKI IIIOPIYHI TEMITH 3pOCTaHHS
KUTBKOCTI TPAHCIIOPTHUX 3ac001B, HETOYHICTh OLIHKY IJIAHYBAHHS HAa PaHHIX CTaaisX
PO3BUTKY MicTa, 0OMEKEHa IUIOIa 3eMJIl Ta 3MEHIIIECHHS (hIHAHCYBaHHS JOPOKHBOT
iH(ppacTpykTypu. [Ipobiema € ckiiagHIIoOw B KpaiHax, 110 PO3BUBAIOTHCS, JIe MICTa
pPOCTYTh Habarato MBUALIE, HIK Y PO3BUHEHHUX KpaiHax.

3aTpUMKH, IO CHPUYHHSIOTH HU3BKY €QEKTHBHICTH JOPOKHBOTO PYyXY,
HETaTHWBHO BIUIMBAIOTh HAa CEKOHOMIYHY NPOAYKTHUBHICTH, SKICTh HABKOJMIITHHOTO
cepefoBuiia Ta Oe3mneky. JlopoXHI OpraHud BXK€ BHU3HAIM, IO caMe€ MO coOl
OyJIIBHUIITBO JOJATKOBOI IPOMYCKHOI 3JaTHOCTI JOPIr HE JOMOMAara€ BUPIIIUTH
npoOJieMy 3aTOpIB.

OcTtanHIM 4YacoM Oulbllle YyBaru NPUIUISAETECA METOJaM  YNPaBIIIHHS
TPAaHCIIOPTHUMHU TOTOKAaMU Ta 3aCTOCYBAaHHIO TMEPEJOBUX TEXHOJIOTIH, TaKuX SK
iHTenekTyanbHi TpancnoptHi cucremu (ITC), nis mokpaieHHs JOPOKHIX OMeparlii.
ITC nepenbauae 3acTocyBaHHS NEPEAOBUX TEXHOJIOTIH, BKIOYAIOYM KOMII IOTEPH,
cucTeMu 00poOku iHhOopMaIlii, 3B’ 3Ky 1 yIpaBIiHHSA, JIs TABUIICHHS €EKTUBHOCTI
Ta MPOMYCKHOT 3/IaTHOCTI ICHYIOUYO1 IOPOXKHBOT IHPPACTPYKTYpHU, 3SMEHITIICHHS 3aTOPIB,
MIIBUIIEHHST O€3MEeKH JOPOKHBOTO PyXy Ta CHPUSHHS JETKOCTI ¥ 3py4HOCTI
MTOAOPOKEMN.

[Tepenosi cuctemu ynpasiainHsa 10pokHIM pyxom (CYIP) — onHa 3 TexHOJIOT1#
ITC, sixa BUKOPUCTOBYEThCA AJI BUPILIEHHS TPAHCHOPTHUX MpoOjeM y OaraThbox
BEJIMKHUX MICTax KpaiH, mo po3BuBaroThesa. CY/IP iHTerpye ympaBiiHHS pi3HUMU
(GyHKLISIMU JIOpIT, MPOTHO3YIOUM 3aTOpPU, ONTHUMI3YIOYM TPAHCIOPTHHUMA MOTIK Ta
HAJal0Yu TPAHCIIOPTHUM 3aco0aM albTepHATHBHI MApUIPYTH B PErIOHATIBHUX 30HAX,
mo0 moKpammTH Oe3neky Ta KOM(OpPT JOPOKHBOTO PyXy, a TaKOXK IMOKPAIIUTH
HABKOJIMIITHE cepenoBuiie. OMHUM 13 BapiaHTIB 3aCTOCYBaHHS CUCTEM YTPABIIIHHS €
aJIaNTHBHI CUCTEMH YTPaBIIiHHS T0poxkHIM pyxoMm (ACY JIP).

[cHye HM3Ka aJanTUBHUX CUCTEM YIPABJIIHHS JOPOXKHIM PYXOM, HANIPUKIIAI:
SCATS (Cigneiickka koopauHOBaHa amantuBHa cuctema pyxy), SCOOT (Texnika
omrtumizamii 3mimieHHs 3 posauieHuM 1mkiaoMm), BLISS (Cuctema curnamizarmii
nepexpectss B bpicoeni) Ta STREAMS (CuneprizoBaHi TpaHCIIOPTHI pecypcH, IO
3a0€31euyIoTh BIOCKOHAJIeHY cucTteMy ynpasiinHsa). SCATS HaOya nmonmyJsipHOCTI B
ABctpanii, A3ii Ta B [liBHiuH1id AMmepuiii. SCOOT 3acrocoByerbes B Anriii, a BLISS
ta STREAM — B ABCTpannii.

IlepenoBi cucTeMu YHOpaBIiHHA JOPOKHIM pPYXOM BH3HAaHI OJHUM 13
Halle(DeKTUBHILIMX METOMAIB 3MEHILIEHHS 3aTopiB y MicTax. BoHu € edekTuBHUMU
IHCTpyMEHTaMH KOOpAMHAIlT CBITI0(GOPIB JIJIsi 3MEHILICHHS 3aTPUMOK, 3YNMHHOK Ta
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CHOYKMBAHHS MajJuBa, s MaKCUMI3alll MPOIyCKHOI 3JaTHOCTI Ta I MiJABUILEHHS
oe3nexu. Cuctema ympaBiiHHA MpAaIio€ NUIIXOM BHOOPY Ta BIPOBAHKEHHS TPHOX
CJIEMCHTIB KEpyBaHHS, a caMme: Yacy MUKy, (a30BOro MOMLTYy Ta 3MIIIEHHS, IS
KOKHOTO TEPEXPECTSI 3 CUTHAIOM Y MEpeski. 3MIIICHHS — II€ PI3HUIII B Yacl MOYaTKy
3eneHux (a3 CyCiHIX MepexpecTb.

Y cucremi SCATS, yci curnamizoBaHi MHepexpecTsi 3rpyloBaHI B KiJbKa
PETiOHIB, KOKEH 3 SIKMX CKJIaJaeThcs 3 moHan 120 JOoKaabHUX KOHTPOJIEPIB, SKi
KEPYIOTbCSI OJHUM PETIOHAJILHUM KOMII'IOTEPOM 1 MIAKIIOYEHI 10 IEHTPaIbHOI
CUCTeMH MOHITOpPUHTY. KOXeH perioH moJijIeHO Ha MEHII IiJI30HU, KOXKHA 3 SKHX
MICTUTB B1Jl OIHOTO /IO IECATU CUTHAII30BaHUX MIEPEXPECTD, 1110 MAIOTh CIUIBHUN Yac
LUKJTY. 3arajlbHUM Yac UKy OHOBIIIOETHCS KOXKHOTO LIMKITY BIAIOBIAHO IO CTYIEHS
HAaCUYEHHS M1A30HU.

Bnockonanenns cucremu ynpasmiaas SCATS Bii0OyBa€eThCs MUISIXOM pO3POOKHU
HOBUX MPOrPaMHHUX MPOJYKTIB, IO 3HAYHO MIABUUIYE €(PEKTUBHICTH YIPABIIHHSA
JIOPOKHIM PYXOM.

[Iporpamue 3ab6e3neueHHss «SCATS Cornerstone» 0a3yeTbcs Ha CTaHAAPTaX
ISO nna 3abe3neyeHHsl CyMICHOCTI MK CUCTEMaMH YIPABIIHHS JOPOKHIM PYyXOM Y
BCbOMY CBITI. LliHHICTH monsirae B TOMy, OO AONOMOITH CHCTEMI YIpPaBIIHHSA
JIOPOKHIM PYXOM Kpallle 3p03yMITH TOMOJIOTII0 Mepexpects (CXeMy po3TalllyBaHH:),
0 Mae BUpIMIAJbHE 3HAYEHHA I €()EKTUBHOI pPOOOTH CUCTEMHU YIPABIIHHSA
JIOPOKHIM PYXOM, NpOorpaM MOJENIIOBaHHS, a TaK0X MEpEeXKeBOi B3aeMOAIl Ta
aBTOHOMHUX TPAHCIIOPTHUX 3aCO0IB.

[Iporpamue 3abe3neuenns «SCATS Data Insights», mae Ha MeTi CpOCTUTH
BunydeHHss ganux 13 cucreM SCATS Ta HajmaTu KopucTyBayaM OUIBII TTOBHE
po3ymiHHS pAaHuX. lle M03BONMUTH IHIIMM Kpalle TMeperisgaTd, pPOo3yMITH Ta
BUKOPHCTOBYBATH 111 JaH1, TAM CaMUM HaJlat0uM OiibIe iHpopmMariii 11 MoKpameHHs
YOPABIIHHS JOPOKHIM PYyXOM.

«XmapHa oOumcmtoBanbHa cucreMa SCATS» mae HagaBaTH KOpPUCTyBadyam
OUIBII 3py4HI MpodeciiiHi mocayr At 00poOKU ckiaaHoi cucteMu. Lle o3Hauae, 1m0
MOCTaYaJIbHUKH TIOCTYT MOXYTh Ha/JaBaTH KJII€HTaM TaKi TMOCTYTH, K BiljayieHa
ONTHUMI3allisl CUTHATIB, THM CaMHM 3HWXKYIOUM MOPIr MNPOPEeCciiHUX HABUYOK Ta
JO3BOJISIIOYM  OUIBIIINA  KIJTBKOCTI MICLb CKOPUCTATHUCA TepeBaraMu IepeoBUX
TEXHOJIOT1H YIIpaBIiHHS JOPOKHIM PYXOM.

YIK 656.072:656.08"2025"
CTAH ABAPIMHOCTI HA ABTOMOBLJIbBHOMY TPAHCHIOPTI
3AT'AJIBHOI'O KOPUCTYBAHHA Y 2025 POLI

Komapa M.I., cryneHr,
Koaocok 1.O., x.nea.H., JOLEHT
Hayionanvnuti ynieepcumem oiopecypcie i npupoookopucmysanus Yxpainu,
E-mail: kolosok@nubip.edu.ua

3rilHO CTAaTUCTUYHUX JNaHuX NpoTsaroMm 2025 poky Ha aBTONILIsAXaX YKpaiHU
crasocst 4600 nopoxHbo-TpaHcnopTHUX npurof (JTII) 3a yuyacTio nilleH30BaHOTIO
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aBTOMOOIUIBHOTO TPAHCIIOPTY, SKHA HaJae TOCIYTH 3 TEPEBE3CHHS IacaKUpiB,
HEOE3MEeUYHNX BaHTAXIB Ta HEOE3NMEYHUX BIIXOJIB, MIKHAPOJHUX TIEPEBE3CHb
nacakupiB Ta BaHTaXIB, B KX 233 ocobu 3arunynu ta 1471 ocoba orpumana TpaBMu

(puc. 1) [1].
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Puc. 1. [lopiBHsAHHS 3aranbHOi KutbkocTi JTII 3a yuactio BoaiiB
JEH30BAHOT0 aBTOMOOUIBHOTO TPAHCHIOPTY

[TopiBHIOIOUM aOCOJIFOTHI TOKAa3HUKM aBapiiHOCTI Ha  JIIEH30BAaHOMY
aBTOMOOUILHOMY TpaHCHOpTI BUAHO, 1o 3a 2025 pik kuibkicte JTII 3a yyacTio
TPAaHCIOPTHUX  3aco0IB  JIIIEH30BaHMX  ABTOMOOUIBHMX  aBTONEPEBI3HUKIB
30UTBIIMIIach, y mopiBHSHHI 3 2024 pokom, Ha 30,2 % (3 3532 mo 4600 TII).
Crnocrepiraerbest 301IbIIeHHS TsKKOCTI HacmiakiB Bif A TII, kinpkicTh 3arn6iaux ocid
3a y4acTIO BOJIIB JIIIIEH30BAaHOTO TPAHCHOPTY 301bImiIack Ha 25,3 % (3 186 mo 233
oci0). Taxk, 3 233 oci0, siki 3arunyu B pe3yabrarti HactanHs JTTI, 94 ocoOu 3arunynum
B pe3ynbrari HactauHs JTII 3 BuHM BoAiiB JilleH30BaHOTO TpaHcmopty. KinbkicTh
TPaBMOBAHUX 0C10 3a y4acTIO BOJIIiB JIIIIEH30BAHOTO TPaHCIOPTY 30uIbimiIach Ha 30,5
% (3 1127 no 1471 oco0y).

I3 3a3nauenoi xinbkocti JATII 3 BuHHM BOAIIB JTIIEH30BAHOTO aBTOMOOLILHOTO
TPaHCHOPTY 3a BKa3aHUM mepioj ctaioch 2934 nopoXKHbO-TPAHCIOPTHI MPUTONIH, B
akux 94 ocobu 3aruHyu, a 842 0cobu OTpUMAaJId TPABMH PI3HOTO CTYMEHS TSXKKOCTI.
3a 2024 pik Ha aBTOJOpOrax YKpaiHU 3 BUHU BO/IIiB JIILIEH30BAHOTO aBTOMOOUIBHOIO
TpaHCTIOPTY AomyiieHo 2175 mopoXHBO-TPAHCTIOPTHUX MPUTOA, B SKUX 65 0ci0
3aruHyJu Ta 584 ocoOu OTpUMaly TPaBMH.

Takum 4YwuHOM pIBEHb aBapitHOCTI 3 BHHM BOJIiB  JIIIEH30BAHOTO
aBTOMOOUTLHOTO TpaHCTIOPTY 30umbIuBCes Ha 34,9 %, kinbkicTh 3arnbmux y I TII oci6
30uIbmmIach Ha 44,6 %, KIIbKICTh TpaBMOBaHHUX 30inbmmiaach Ha 44,2 %. 3 BUHH
BO/I11B aBTOOYCIB 3a 2025 pik cTanock 897 NOPOKHBO-TPAHCTIOPTHUX MPUTOJ, B IKUX
30 oci6 3arunynu Ta 603 ocobu orpumanu TpaBmu. 3a 2024 pik cramoch 925
JIOPOXKHBbO-TPAHCIIOPTHUX MPUTO, Y skuX 21 ocoba 3arunyna ta 414 ocib6 orpumanu
TpaBMH. 3 BUHH BOJI11B BaHTAXXHUX aBTOMOOLTIB 3a 2025 pik cTanock 1971 1opokHbO-
TpaHCIOpPTHA MPUT0Ja, B AKX 54 ocobu 3arunynu 1a 186 ocib oTpuManu TpaBmMu. 3a
2024 pik cranocst 1228 n10p0oXHO-TPAHCIIOPTHHUX MPUTOJI, B IKUX 42 0COOM 3arvHYJIN
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Ta 142 ocoOu oTpuMany TpaBMU. 3 BUHU BOJIIIB JIETKOBUX aBTOMOO1UTIB (Takci) 3a 2025
pik cTamocst 66 TOpOKHBO-TPAHCIIOPTHUX MPUTOJ, B sSKUX 10 ocib 3arunynu ta 53
ocobu orpumanu TpaBMu. 3a 2024 pik cTanoch 22 10p0XKHbO-TPAHCIIOPTHI MPUTOIH,
B SIKMX 2 0cOOM 3aruHyJiv Ta 28 ocid oTpumanu TpaBMu (puc. 2).

w AsTobycu
w Banrakai asTon06iT

i JTerxosi aproModiTi (Taxci)

Puc. 2. BigcorkoBe cmiBBigHomeHHs kiibkocTi JITII 3 BuHu BofiiB aBTOOYCIB/
BAaHTA)KHUX aBTOMOO1LTIB/TaKCl

Takox 3a 2025 pik cramocs 12 mokeX Ha aBTOMOOUIBHOMY TPaHCIOPTI
3araJibHOTO KOPUCTYBAaHHS.

[IpoBenennii anami3 aBapiiHOCTI TOKa3aB, II0 OCHOBHUMH TNPUYMHAMH
HACTaHHS IMX JOPOKHBO-TPAHCIIOPTHUX TPHUTOMA €: HEIOTPUMAHHS IUCTAHIlI Ta
1HTepBaiy pyxy (33,4 %); nopyuieHss npasui ManeBpyBaHHs (30,4 %); nepeBUILIEHHS
mBUAKOCTI pyxy (28,5 %); mopyleHHs mnOpaBui Mpoizny mnepexpects (2,9 %);
MOPYIICHHS MPaBWJI OOTOHY Ta/ab0 BHI3My Ha CMyTy 3ycTpidyHOTO pyXy (2,4 %);
eKCIUTyaTallisli TEXHIYHO HECIpPaBHUX TpaHCHOpTHHX 3aco0iB (1,4 %); mopyueHHs
mpaBuil MpOI3My 3YNMHHOK Trpomajcbkoro tpancroptry (0,6 %); KepyBaHHS Yy
HetBepezomy ctani (0,2 %); mopyieHHs mpaBuiI Npoi3ay 3aimi3HuuHux nepeizais (0,1
%); co 3a kepmom (0,1 %).

Amnamiz JITII, sxi cTanucs Ha MapHipyTax pyxy aBTOMOOIIBHOTO TPaHCHIOPTY
3arajbHOr0 KOPUCTYBAaHHA CBIAUMTH, 10 OutbmiicTe Beix [JATII cramucs mig gac
BUKOHAHHS TIEPEBE3EHb MACAXKUPIB HA MICBKOMY MapuipyTi, fe 3adikcoBano 63,8 %
JTII, sixi cTanucs 3 BUHU BOA1IB aBTOMOOUIbHOTO Tpancnopty; 21,1 % IATII cranucs
MiJl Yac BUKOHAHHS TEPEBE3€Hb MACaXUPiB Ha BHYTPIIIHHLOOOJACHUX MapIIpyTax;
5,6 % HATII cramucsa mig yac BUKOHAHHS MEPEBE3€Hb MacaXUpiB Ha MIXKOOIACHHUX
mapmipyTax; 5,1 % JATII cranuca mij yac BUKOHAHHS MEPEBE3€Hb NacakUpiB Ha
MiKHapoaHux mapupyrtax; 4,4 % ATII cranucs ming yac BUKOHAHHS 1HIIUX BUIIB
NepeBe3eHb MacakupiB (HEPEryJIApHI Ta CTeIliadbHI EPEBE3CHHS).

Amnani3 apapiitHocti 3a Buaamu J[TII 3acBimumB, 1m0 HaWOULIbINA KITBKICTh
ATII — 31,4 % cranoBmnsath nomyTHi 3iTkHeHHs; 31,3 % JATII cranucs B pe3ynbrari
ookoBoro 3iTkHeHHs; 13,6 % JTII cramucs B pe3yibTari Hai3ly Ha MEPEUIKOIY
(oropoxi, 6opmropu, aepeBa Ta iHil Hepyxowmi npeametH); 8,8 % JTII cramucs B
pesynbTaTi 3ycTpiuHoro 3iTkHeHHs;, y 4,8 % JTII 3adikcoBanuii Haizg Ha
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TPaHCIOPTHUH 3aci0, 1m0 cToiTh; 3,2 % JITII cranoBIATH HAI3AM Ha MIIIOXOAIB; Yy 3 %
JTII 3adikcoBaHo nmepekuAaHHs aBTOTpaHCOpTHUX 3ac00iB; 1,4 % JTII cranoBnATh
Hai31u Ha BemoMoToTpancnopt; y 1,2 % JTII 3adikcoBani naginas macaxupis; 0,7 %
JTII cranoBnare naginas Baataxy; 0,4 % JTII cranoBnsaTs Haizau Ha TBapuH; 0,1 %
JTII cranoBnsaTh 3iTKHEHHS 13 3amizHuyHUM TpaHcnopToM; 0,1 % IATII cranoBnATh
Hai31 Ha T'y’KOBHUM TPAHCIOPT.

AmHauni3 aBapifHOCTI MPOBEACHUHN 3a BUIAMH 3arUOJUX YYACHHUKIB IOPOKHBOTO
PYXY 3 BUHH BOJIIiB aBTOMOOIJILHUX TIEPEBI3HUKIB MOKA3aB, 110 HAOUIbIIA KITBKICTh
3aruOJIMX CTaHOBJIATH MIMOX0AU — 27 0ci0; 15 oci0 — Boali BaHTaKHUX aBTOMOO1IIB;
14 oci6 — macaxxupu JierkoBux aBToM0O111B; 10 0ci6 — BOIIi JIerkoBUX aBTOMOO1IIB; 9
0ci0 — macaxupu aBTOOYCIB; 7 0ci0 — BeloCHNEAUCTH; 5 ocid — Boxil aBToOyCIB; 3
0co0U — BOJIIT MOTOIMKIIIB; 3 0COOM — MacakKup BaHTAXXHOTO aBTOMOOUIS; 1 ocoba —
BOJI1H TY’KOBOT'O TPAHCIIOPTY.

Jlireparypa

1. Indopmariis mpo craH aBapiiHOCTI HA HA3EMHOMY TPAHCIOPTI B YKpaiHi 3a
2025 pik. URL: https://dsbt.gov.ua/diialnist/bezpeka-na-transporti/informatsiia-pro-
stan-avariinosti-na-nazemnomu-transporti-v-ukraini-za-2025-rik
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YerBepra ['moGanbHa MiHICTEpChbKa KOH(EpEeHIis 3 0€31eKH T0POKHBOTO PyXy
BiOynacsa B Mappaxkenri, Mapokko, 18-20 motoro 2025 poky.

Cawmit, opranizoBanuii ypsgom Mapokko Ta BcecBiTHBOIO Oprasizaii€ro
OXOpOHU 370pOB's 3a Temoro “byab BimmaHuil >XKUTTIO”, 310paB CBITOBHX JIiJIEPIB,
MOCAJIOBIIB 1 €KCIEPTIB JJIsI MPUCKOPEHHS A1l y gocsrHeHHi metu Llimet crtanoro
PO3BUTKY — CKOPOTUTH CBITOBY CMEPTHICTh Ha oporax yasidi 10 2030 poky.

Jlinepu npubim3Ho 3 50 kpaiH B3sIM Ha ceOe HOBI HAIIOHAIBHI 3000B's3aHHS
mo0 Oe3MeKku JOpPOKHBOro pyxy, a iHimatopu 31 100 kpaiH miaTpumanu
MappakenicbKy AeKIapalliio, sKa 3aKjIuKae ypsad 3poOUTH O€3IeKy TOPOKHBOTO
PYXY MOJITUYHUM MPIOPUTETOM, 3a0€3MeUUTH CTiHKe (PiIHAHCYBAHHS Ta MPOCYBATH i
JUTSl IOCATHEHHSI METH BJBI1Ul CKOpOUEHHs cMepTel Ha aoporax ;10 2030 poky [1].

Mappakenicbka Jekiapailisi BHUCBITIIOE KiJbKa MOMEHTIB, IOB'SI3aHUX 13
MIJBUIIICHHSIM 0€3MEKH TO0POKHBOI IHOPACTPYKTYPH, a caMe:

1. Hexmapamis mnpomarye miaxia “besneunoi cucremMu” 10 JTOPOKHBOL
iHpacTpyKkTypHu, SKHM Hajmae TpiopuTeT Oe3merl Ha eTanax IUIaHyBaHHS,
NPOEKTYBaHHs, OyIIBHUIITBA Ta OOCIYTOBYBaHHS SIK MICHKHX, TaK 1 CUIbCHKHUX JOPIT;

2. Ilepenbavae BcTaHOBJICHHS 0€3NEYHUX OOMEKEHD IIBUIAKOCTI, IMAKPIIIICHUX
3ax0/1aMH, TAKUMHU SIK TepeTIaHyBaHHS JOPOXKHBOT IHPPACTPYKTYPH JIJISl 3a0XOUEHHS
HiATPUMYBATH OOMEKEHHS IIBUIKOCTI;
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3. Hdeknapaiiisi IpocyBa€e MOJITUKY, IO COPUSIE PO3BUTKY MYJIbTUMOAAIBHOIO
TPAHCIIOPTY Ta AKTUBHOT MOOUTBHOCTI, BKJIFOYHO 3 0€31MEeUHO0I0 IHPPaACTPYKTYPOIO JIS
X0/1b0M Ta BEJIOCHOPTY;

4. Big3HayaeTbcs BAXIMBICTh Y3TO/KEHHS HAlllOHAJIBHUX CTaHAAPTIB
JOPOKHBOT IHPPACTPYKTYPH 3 MIKHAPOJHUMH CTaHAApTaAMU;

5. Y 1oKyMeHTi peKOMEHY€ThCSl HaJJaBaTH MIPIOPUTET HAYKOBO OOTPYHTOBAaHUM
3ax0JlaM Ta 1HBECTHUIlISIM y O€3MeKy JOPOXKHBOTO PYXy, BKIIOYAIOUU JOTIOMOTY TpHU
JIOPOKHBO-TPAHCIIOPTHUX TMPUTOJaX Ta MOKPAIICHHIO 1HPPAaCTPYKTypH, OCOOIUBO B
KpaiHaX 13 HU3BKHUM 1 CepeHIM PIBHEM JOXOY;

6. [limkpecaioe BaXKIMBICTh HAJIJaHHS MMOBHOBAYXXEHb MICIIEBUM OpraHam Biajiu
Ta HaJaHHS PECYpCIB JJisi BOPOBAKEHHS MOKpAIleHb OE3MEKH JTOPOKHBOTO PYXY,
OCKUJIbKM 0arato pillleHb MIOJAO0 MICHKOTO IIJIaHyBaHHS Ta OOMEXEHb IIBUIKOCTI
MPUIMAIOTHCS HA MICIIEBOMY PIBHI;

7. Jexnapauis oOroBopro€ HEOOXIJHICTh MOHITOPUHIY BIUIMBY HOBITHIX
TEXHOJIOT1# Ha 6e3MeKy TOPOKHBOTO PyXy Ta MOCUIICHHS 300py JaHUX MPO MOKA3HUKU
e(eKTUBHOCTI 0€3MEKU JOPOKHBOTO PYXY;

8. JlokyMeHT 3akiMkae a0 HIATPUMKHM KpaiH 13 HU3BKUM pIBHEM JOXOAY,
oco0nuBo B Adpulll, s TOKpalleHHs OE3MEeKU IOPOKHBOTO PyXY, BKIIOYHO 3
aJlanTalle€ CTaHAapTIB MPOEKTYBAHHS JOPOKHBOI IHPpacTpyKTypH [2]

VYkpaiHa MoXe BUKOpHUCTaTH MappakenicbKy IeKJIapallio IK MILKHapOIHUN
OpIEHTHP JUIsl OHOBJIEHHS BJIACHOI CTpaterii 0€3MeKu JOPOKHBOTO PyXy. JIOKyMEHT
MIJKPECTIOE BAXKIUBICTh Vision Zero, 1HTerpaiii O€3leKd B TPAHCIOPTHY Ta
€KOJIOTIYHY TOJITHKY, 110 BIANOBIIA€ €BpONEHChKUM cTaHgaptaM. Lle Takox nae
MO>KJIMBICTh TOCHJIUTA MDKHAPOAHY CIHIBOPAII0 Ta 3aIy4UTH (IHAHCYBAaHHS ISt
MoIepHi3aIli iHQpacTPyKTypH.

Jliteparypa

1. Fourth Global Ministerial Conference on Road Safety. URL:
https://www.who.int/news-room/events/detail/2025/02/18/default-calendar/fourth-
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2. Marrakech Declaration. URL: https://cdn.who.int/media/docs/default-
source/documents/un-road-safety-collaboration/marrakech-declaration-
en.pdf?sfvrsn=26114417 3
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3riHO 31 CTATUCTUIHUMU TaHUMU TIPOTAroM 2025 poKy 3a y4acTIO TpaMBaitHUX
BaroHiB 1 TPOJIeHOyCIB MANPUEMCTB MICHKOTO €JIEKTPUYHOTO TPAaHCIIOPTY cTanacs 602
JTTIIL, B sixux 11 oci 3arunynu ta 130 otpumanu tpaBMu. 3a 2024 pik Ha IbOMY BH/II
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TpaHcnopty crainocs 727 JTII 3a ydacTio TpamMBallHMX BaroHiB 1 TpoJielOycCiB
HiAMPUEMCTB MICHKOTO €IEKTPUIHOTO TPAHCHOPTY, B AkuX 10 ocib 3aruHynu ta 185

oci6 orpumaiu Tpasmu (puc. 1) [1].
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Puc. 1. IlokazHuku aBapiifHOCTI 32 y4acTIO BOAIIB MICBKOTO €IIEKTPUIHOTO

TPaHCTIOPTY

To6To, mOpiBHIOIOYM aOCOMIOTHI TOKA3HUKMA aBapiiHOCTI HA MiCHKOMY
CJIEKTPUYHOMY TpaHCHopTi BUAHO, 1o 3a 2025 pik kumbkicte JTII 3a ywacTio
TPAaHCIOPTHUX  3aCO0IB  MIANPUEMCTB  MICBKOTO  €JIIEKTPUYHOTO  TPAHCIOPTY
3MeHmmiIack Ha 17,2 % y mopiBHaHHI 3 2024 poKOM, KUIBKICTh 3aruOimux ociod
36ubmmiIack Ha 10 %, a KITbKICTh TPAaBMOBAaHHX OC10 3MeHImIach Ha 29,7 %.

[Ipu upomy, 3a 2025 pik 3 BHUHM BOAIIB PYXOMOIO CKJaJy MICBKOTO
eJIeKTpuUHOTO TpaHcnopty ctanocs 221 JATII, B sikux 2 ocobu 3arunyna ta 41 ocoba
oTpuMaja TpaBMH, Toi K 3a 2024 pik 3 BUHU TakuX BOJ1iB ctanocs 297 ATII, B sxux

2 ocobwu 3aruHyH Ta 98 0cid oTprumManu TpaBmMu (puc. 2).
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Puc. 2. IlokazHUKU aBapiHOCTI 3 BUHU BOJI11B MICBKOT'O €JIEKTPUYHOTO
TPaHCHIOPTY
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OTxe, MOPIBHIOIOYY 111 TOKa3HUKU aBapiHOCTI, MOKHA CKa3aTH, 110 MPOTATOM
2025 poky 3 BHHHU BOJIiB PyXOMOIO CKJIaTy MICBKOTO E€JIEKTPUYHOTO TPAHCHOPTY
kitekicts JITII 3menmmnacey Ha 25,6 %, KUIBKICTh 3arHOIMX 0CiO B pe3ysbTaTi X
JTII 3anummnace Ha ogHoMy piBHi, a came 2 JITII, Ta kinbKicTh TpaBMOBaHUX OCIO
3MeHImIachk Ha 58,2 %.

SIKIO  pO3MOMIIMTH  BCl TPAHCHOPTHI 3acO0M  MICBKOTO  E€IEKTPUYHOTO
TPAHCTIOPTY 3a BHJIaMH, TO 3 BUHU BOAIIB TponeilyciB 3a 2025 pik momymieHo 171
JTII, mo na 21,9 % menme Bix kinbkocti JATII, nonymenux BoaisiMu TpoJieOyciB 3a
2024 pik. Y mux ATII KuIbKICTh 3aruOimx 3ajJuIlniIacs Ha OJHOMY piBHI, a came 2
3arubaux ocid, Ta orpuMaiin TpaBMH 28 ocibd, poTtu 77 ocib, mo Ha 63,6 % MeHIe
HDK y 2024 porii.

[Tpu oMy, 3 BUHM BOJIIiB TpaMBaitHuX BaroHiB 3a 2025 pik gqomymeno 50 JITTI,
o Ha 35,9 % menme Bia kinbkocTi ATII, nonmymenux BoaissMu TpaMBaiflHUX BaroHiB
y 2024 pomi. ¥V mux ATII »oaHO0i 0cOOM HE 3aruHyJIO Ta OTpUMasIk TpaBMu 13 ocid
npotu 21 TpaBMoBaHux, 110 Ha 38,1 % menmie Hix y 2024 pori. Takox 3a 2025 pik Ha
PYXOMOMY CKJIaJll MICBKOT'O €JIEKTPUYHOTO TPAHCIIOPTY CTAJIUCS 2 MOXKEXI.

Amnani3 aBapiitHocTi 3a Buaamu J{TII 3acBigquuB, mo HaiOuIbma KiibKicTs JITTI
Ha MICBKOMY €JIEKTpuYHOMY TpaHcnoptTi — 37,4 % 3adikcoBaHi OOKOBI 3ITKHEHHS
TpaHcnopTHUX 3aco0iB; y 33,2 % JTII ctanoBnath nomnyTHi 3iTkHeHHS; 8,1 % JITII
CTAaHOBJIATH HA131M Ha nepemkony; 6,6 % ATII ctraHOBIATE HAI3AM HA TPAHCHIOPTHHN
3aci0, 1m0 cToiTh; 6,2 % JITII cranoBiaTh NMaxiHAA macaxupis; 4,7 % JTII craHOBIATH
Hai3au Ha mimoxoxiB; 3,3 % JTII ctaHOBIATH 3yCTpivHI 31TKHEHHS TPAaHCIOPTHHUX
3ac00i1B; 0,5 % JTII ctaHOBIATH HAI3/IM HA BEJIOMOTOTPAHCIIOPT.

[IpoBenenuit aHami3 aBapiiHOCTI TOKa3aB, M0 OCHOBHUMH TNPUYMHAMH
HACTaHHS IIMX JOPOKHBbO-TPAHCIIOPTHUX NPHUTOJ €: HEJOTPUMAHHS IUCTAHII Ta
iHTepBany pyxy (40,2 %); mepeBUIeHHS MBUIAKOCTI pyxy (27,9 %); mopyiieHHs
npaBui MaHeBpyBaHHS (16,4 %); mopyiieHHs mpaBui npoi3ay nepexpectsd (7,3 %);
eKCIUTyaTallisli TEXHIYHO HECIPaBHUX TPAHCHOPTHHUX 3aco0iB (5,9 %); mopyueHHs
npaBui MpoOi3Ay 3YNUHOK TpoMmaackkoro Tpancnopty (1,8  %); mamiHHA
ctpymorpuitmadis (0,5 %).

3anexHo BiA nmopu no0u, Haitouibma kuibkicts JATII cTamacs B aeHHy mopy
no6u, 3 10 roa. 00 xB. mo 17 rox. 00 xB., a came B Iieil MPOMIKOK Hacy OyJio
3adikcoBano 52 % HTII; y BeuipHio nopy go6u 3 17 rog. 00 xB. go 22 roxa. 00 xB.
ctanocs 26,2 % JITII; y pankoBy nopy no6u 3 05 roza. 00 xB. 70 10 roa. 00 xB. cTanocs
19,5 % ATIL; y miuny nopy mo6u 3 22 roa. 00 xB. go 05 rox. 00 xB cranocs 2,3 %
JTIL.

AHami3 aBapiHOCTI 3 BHHH BOJIIiB MICBKOTO €JIEKTPUYHOTO TPAHCIOPTY
MIPOBENICHMI 3a MEePIOJIOM eKCIUTyaTallli TpaHCTOPTHUX 3aco0iB moka3zas, 1o 33,8 %
JTII TparisiroThCs 3 TPAHCIOPTHUMU 3aC00aMHU, TIEP10] EKCIUTyaTarlii SKUX CTAHOBUTH
noHany 20 poki; 25,1 % JTII cramumcs 3 TpaHCIOPTHUMHU 3aco0aMu, Tepiof
eKcIutyartaiii skux crtaHoBuTh Big S5 mo 10 pokie; 18,7 % ATII crammcs 3
TPAHCIIOPTHUMHM 3ac00aMu, Mepioj] eKCIuTyaTallii SKux cTaHoBUTh Big 10 10 20 pokis;
17,8 % JMATII cranucs 3 TpaHCIOPTHUMH 3aco0aMM, MEpioj eKCIulyaTalli SKHX
CTaHOBUTH Bi 1 10 5 pokis; 4,6 % HATII cTtanucs 3 TpaHCIOPTHUMHM 3ac00aMu, TIEP1o]
eKCILUTyaTallii IKUX CTAHOBUTH 10 1 POKYy.
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Jliteparypa
1. Anani3 crany Oe3neku pyxy Ta aBapiiiHOCTI Ha HA3eMHOMY TpPaHCIIOPTI B
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YK 656.11-049.5
ITOKA3BHUKHU EPEKTUBHOCTI BE3IIEKHU JOPOXHBOI'O PYXY

Xonenko M.B., cTyzeHr,
Kogocok 1.0., K.11e1.H., JOIICHT
Hayionanvnuti ynieepcumem 6iopecypcie i npupoookopucmysanus Yxpainu,
E-mail: kolosok@nubip.edu.ua

106 oTprMaTu HabaraTo YiTKILIE PO3YMIHHS PI3HUX MUTaHb, 10 BIUIMBAIOTh HA
3arajbHl1 MOKa3HUKU O€3MEKU JOPOKHBOIO pyXy, €Bponeiickka KOMICIsl y criBIIpani 3
eKCIepTaMu JEpKaB-wICHIB po3polusia Hallp 13 BOCHMHU KIIOUOBHUX IMOKA3HMKIB
edexTuBHOCTI Oe3neku 1opoxkHboro pyxy (Key performance indicators, KPI). KPI €
HEB1JI'€MHOIO YaCTHMHOIO PaMKH MOJITUKH Oe3neku nopoxHboro pyxy €C na 2021-
2030 poku (tabn. 1) [1]. lle HabOip 13 8 0a30BUX MOKA3HUKIB, SIKI JO3BOJSIOTH
BUMIPIOBATH HE JIMIIIE KUIBKICTh aBapiil 4 cMepTel, a i TuOuHHI (aKTOPH PUBHKY.
OcTanHl JOCHI/DKEHHS TaKOX 30CEpPEKeHI Ha cepil J0JaTKOBUX ITOKA3HHKIB
e(eKTUBHOCTI O0€3MEKU JOPOKHBOTO PYXY.

Tabmnuusg 1. KimroyoBi noka3HUKU €(EeKTHBHOCTI

ITokasHUK BusHaueHHs
HIBuaKicTh Bincorok TpaHCcmopTHHX 3aco0iB, IO pPYXarThCS B
MeKax OOMEXEHHS IIBUIKOCTI
Peminb Oe3nexu Bincorok macaxupiB TpaHCHOPTHOro 3acoly, ki

MpaBWJIbHO BUKOPUCTOBYIOTH peMiHb Oe3neku abo
CHCTEMY JAMTAYOI0 YTPUMAaHHS

3axucHe o0yaJHaHHS Bincotok  macaxkupiB  MOTOpPHHMX  JBOKOJIICHUX
TPaHCHOPTHHUX 3aCO01B 1 BEJIOCUIIEIB, SIKI 3aCTOCOBYIOTh
3aXHCHUM IIOJIOM

AJKOTOIb BincoTok BOmiiB, SIKi KEpyKOTh Yy MeXaxX IOMYCTHUMOIO
PiBHS BMICTY aJIKOTOJIO B KPOBI

BigBomikauus Bincotok BoiiB, siki HE BUKOpUCTOBYIOTH MOPTaTUBHUMN
MOOUIPHUHN NPUCTPIH

besneka TpancnopTHUX 3ac00iB BincoTok HOBHX JIETKOBUX aBTOMOOLIIB i3 PEUTHHTOM

oesneku Euro NCAP, piauM abo Buile 3a 3a3ajeriasb
BHU3HAUEHUH MOPIT

[adpacrpykrypa BincoTok mpoiinenoi BiicTaHi JOporaMu 3 PEUTHHIOM
0€e3MeKH BUIIE TOTOHKEHOTO MOPOTy
[TicnsaBapiiina fonomora MiX eKCTpeHHUM BHKIUKOM TiCJs 3ITKHEHHS, IO

MIPU3BEJIO /10 OCOOMCTHX TpaBM 1 MPHUOYTTSIM Ha Miclie
aBapii cyOu eKCTPEeHOI JOOMOTH MUHYJIO Y XBUIMHAX
1 CeKyHIax

KpiMm TOro, Oyno BU3HAYEHO JECATh HOBUX EKCIIEPUMEHTAIBHUX Ta
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JIOTIOBHIOIOUNX MTOKA3HUKIB:

- KepyBaHHS Mi/1 BILTUBOM HAPKOTHKIB;

- yacTka 30 KM/TOJ IOPIr y MiCbKHX 30HAX;

- HEJOTPUMAaHHA BUMOT UYEPBOHOTO CHUTHANIy CBiTIOdoOpa 3 OOKY YYaCHHKIB
JIOPOKHBOTO PYXY;

- TOTPUMAaHHS MPaBUJ TOPOKHBOTO PyXy Ha MEPEXPECTIIX;

- 3aCTOCYBaHHS MIOJOMIB BOJISIMH  €JIGKTPOCAMOKATIB, TipPOCKYTEpiB,
MOHOKOJIECA, CETBEIB TOILIO;

- CaMOOIIIHKa PU3UKOBAHOI MOBEIHKH;

- CTaBJICHHS /10 pU3MKOBAHOI IOBE/IIHKH;

- BUKOPUCTAHHSI BEJIOCUNEIMCTAMH CBITJIOBUX MPUJIAJIB Y TEMHUH Yac 100U;

- 3a0€e31eueHHs JOTPUMAHHS [IPaBUJI JOPOKHBOTO PyXY;

- aJIbTEpPHATUBHI IHANKATOPYU MEPEBULLICHHSI IIBUIKOCTI [2].

[{i noka3HUKM €(EKTUBHOCTI O€3MEeKH JOPOXKHBOTO PYXY MOXKYTh OyTH
anantoBadi y Crparerii 0e3neku JOpoKHBOro pyxy YKpainu, nio0:

- BCTAHOBUTH €JIMHY CUCTEMY MOHITOPHHTY 3 PO30PUMHU MOKA3HUKAMU;

- IOPIBHIOBATH Iporpec 13 kpainamu €C;

- BM3HAYaTH MPIOPUTETH — HANPHUKIAA, KOHTPOJIb MIBHJIKOCTI HA CUIBCHKUX
JIOpOrax 4M 3aXUCT BEJIOCUTICIUCTIB y MICTax.

Jlireparypa

1. Key performance indicators  (KPIs). @ URL:  https://road-
safety.transport.ec.europa.eu/european-road-safety-observatory/data-and-
analysis/key-performance-indicators-kpis_en#key-performance-indicators-kpis.

2. Key Performance Indicators. URL: https://trendlineproject.eu/about/key-
performance-indicators
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CEKIIA
COIIATLHI, EKOHOMIYHI, EKOJIOTTYHI TA [TIPABOBI ACITEKTH
PO3BHTKY ABTOTPAHCIIOPTHOI TAJTY3I

V]IK: 656:631.1(477)
OCOBJIMBOCTI CUCTEMHU MACOBOI'O OBCJIYTOBYBAHHS B
TPAHCHHOPTHOMY 3ABE3IEYEHHI CLJIbLCBKOI'O TOCITIOJJAPCTBA
YKPATHHA

JAbomin OuiekcaHap AHATOJIHOBUY, J. TIE/. H., JOLICHT
Makcumenko Karepuna IBaHiBHa, CTyJICHTKA
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseauus Ykpainu
e-mail: domin@nubip.edu.ua

Cucrema MacoBOro OOCIYyroByBaHHS B arpapHoOMy CEKTOpi YKpaiHu Mae
VHIKQJIbHY crnenu@iKy, OCKIJIbKM BOHA HampsMy 3aJeXHUTh BiJ MPUPOIHO-
KJIIIMAaTUYHUX IUKIIB Ta MOTOYHOI Oe3mekoBoi cutyarii. ¥ 2026 porl i CuCTeMH
CTalOTh OUIBII TEXHOJOTIUHMMH, aj€ 3aJUIIAlOThCA BPA3IUBUMHU O MIKOBHUX
HaBaHTaxeHb. Ha ocHOBI BceOIYHOrO aHanmizy cnenudiku poOOTH CHUCTEM MacOBOTO
0O0CIyroByBaHHsI, MM BHJUIMIM TaKl KJIIOYOBI OCOOJMBOCTI iX (PYyHKIIOHYBaHHS B
TPAHCIIOPTHOMY 3a0€3ME€YEHHI CUTBCHKOIO TOCIIOIapCTBa:

® SCKPaBO BUPa)KE€HA CE30HHICTh (HEPIBHOMIPHICTH MTOTOKY BUMOT);

® CTOXACTUYHICTbH (BUIIAJIKOBICTh) XapakTepy Moii

® TEepUTOplajJbHA  PO30CEPEIKEHICTh  (MEpPEeXeBl  CHUCTEM  MAacOBOIO
00CITyrOByBaHHs);

® TIPIOPUTETHICTh OOCITYTOBYBAHHSI.

PosrasineMo okpeMo KOXKHY 3 HaBEJCHUX KIIFOUOBUX OCOOIMBOCTEH.

SIckpaBo BHUpa)k€Ha CE30HHICTH MOJSTAaE B TOMY, IO TMEpeBa)kHa OLIBIIICTh
arpapHUX CHCTEM MacoBOTO  OOCIIyroByBaHHsS  (€JIeBaTOpH, MaricTpalibHI
3epHOcxoBHUIIA (puc. 1), cepBiCHI IIEHTPU CIIBIOCITEXHIKH, JIOTICTHYHI BY3IIH,
npuiiManbHl MyHKTH I[yKPOBHX 3aBOJAIB Ta 1H.) CTUKAIOTHCA 3 EKCTPEMaJbHOIO
HEPIBHOMIPHICTIO 3aMUTIB B CE30H MKOBUX HABAHTAXXEHb, IO MOB'sI3aH1 3 BUKOHAHHSIM
NEBHUX TEXHOJOTIYHUX TMPOIECIB y CUIBCBKOMY TrocnogapcTBi (ciBOa, BHECEHHS
n00puB, 30MpaHHS BPOXKAIO CLIBCHKOTOCTIONAPCHKUX KyNbTYp). Bee e mpuBoauTs 10
CYTT€BOI HEPIBHOMIPHOCTI MOTOKY BUMOT MPOTATOM KajeHaapHoro poky. Ilepiogom
PI3KOTO 3MEHILIEHHS BHMOT € 3UMOBUN NEpioJl, KOJM IHTEHCUBHICTH 3asBOK Ha
oOCITyroByBaHHs, 30KpeMa TEXHIKM B TMOJi MiHiMaibHA. Jlo mepiomy MiKOBHX
HABAHTAXKEHb CIII/I BIIHECTU BECHY Ta JITO, KOJIM MPOXOJATHh MOCIBHA KaMITaHis Ta
JKHUBA, B 111 Iepioii MOTIK 3asABOK 3pOCTA€ B JICCATKU Pa3iB, 1[0 CTBOPIOE UYEPTH HA
eneBaTopax abo aediuT BIIbHUX KOMOAIHIB.

Oco0muBICTh, MO BPAaXOBYE CTOXACTUYHUN (BUTAIKOBUIN) XapaKTep MOii
MOJIATA€ B TOMY, 110 B arpOCEKTOP1 MOTIK BUMOT (HAMIPUKJIIA, BUXI]I 3 JTaAy 36pHOBO3a
M1J] 4aC TEXHOJIOTTYHUX NEPEBE3EHb 3epHA B1Jl 30MpaIbHOr0 KOMOaiiHa) € BUIAJKOBUM
MPOIECOM, SIKHH Ba)XKO TOYHO CIIPOTHO3YBAaTH. Yac BiTHOBIICHHS 3aJ€KUTh BiJ
CKJIaJTHOCT1 HecripaBHOCTI. Lle B CBOIO uepry BiITEPMIHOBYE CTPOKU 30UpaHHS yepes
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3aTPUMKY TI€pEBE3€Hb 3e€pHa BiJl 30MPaIbHOT TEXHIKH J0 MICI[b MICIA30MPaIbHOT HOTO
00poOKu. SIKIIO cucTeMa MacoBOTO OOCIYrOBYBaHHS HE CIPAaBIISETHCS BYACHO,
arpapHUKA HE TPOCTO BTPAYalOTh Yac, BOHW BTpadae BpoOXkail (Uepe3 HEBYACHY

IPOCYIIKY 3€pHa, 3MiHY TIOTOJTHUX YMOB Ta OCHUIIAHHS 3€pHa B TOJ1).

>

Puc. 1. Ilepioa mikoBO1 KUIBKOCTI 3asBOK Ha TEPMiHaJIl MaricTpajibHOTO
3€pHOCXOBHIIA

Oco0nMBICTh, 110 BPaxOBYE€ TEPUTOPIATbHY PO30CEPEIKEHICTh CHUCTEM
MacoOBOT'0 OOCIIyrOByBaHHSI BUHHMKJIA BXKE i1 YaC TTOBHOMACIITAOHOTO BTOPTHEHHSA Y
3B'SI3KY 3 TUM, IO CydacHa yKpaiHChbKa arpocrucrema nepeiIia Bij HeHTpaIi30BaHIX
TITAaHTCHKUX BY3JIB IO PO3ralyKEHOI MEPEKl MalluX IyHKTIB 00CIyroByBaHHA. Tak
BUHUKJIM 1 MHOKaTbCA MEPEXEBI CHCTEMH MAacOBOTO OOCIyroByBaHHS. Takuil miaxiza
y 00poTh01 13 3arpo3amMu Bpa)K€HHsSI, 3MEHIIy€ YEpru B OJHIM TOulll, ajle¢ BUMarae
CKJIQIHINIOrO YOPABIIHHSA JIOTICTUYHUMH TOTOKAMH MIXK yCIMa MapeKeBUMU
CHUCTEMaMH MacOBOTO 0OCITyrOBYBaHHS.

OcoOnmuBICTh MPIOPUTETHOCTI OOCIYTOBYBaHHS TIOJIATa€ B TOMY, IO Y
BITUM3HSIHOMY CIITBCBKOMY TOCIIOJApPCTBI, CUCTEMH MAacOBOTO OOCIyTOBYBaHHS HE
3aBXKIM TPAIIOIOTh 33 TMPUHIIUIIOM «IIEPIITNI MPUNIIIOB — MEPIIUNA 00CTYTOBYEIICS
(FIFO), a 3a meBHOIO cucTeMOlo npioputeTiB. Hanpuknan, mig 4ac 30MpaHHs BPOKAIO
IPIOPUTET Ha €JeBaTOPl MOXKE HAAaBaTUCA 3€pHY 3 BUIIOIO BOJIOTICTIO, SIKE MOTPeOye
TEPMIHOBO1 OOpPOOKH, 100 HE MOYAIO0CsI caMO31rpiBaHHS.

Cneundika poOOTH CHCTEM MACOBOIO OOCIYyrOByBaHHS B KOHTEKCTI
TPAHCHOPTHOTO 3a0€3MeUeHHs CIILCHKOr0 roCnoapcTBa B YKpaiHi Ha N'STOMY POl
BOEHHOTO CTaHy BIJIPI3HAETHCA BiJA ii aHAJOTIB MUPHOTO 4Yacy THUM, IO 3apa3 Ji0
KJIACUYHOI Teopii yepr aojaeThcsi (hakTop Oe3nekoBux nepepB. byap sika cucrema
MacoBOTO OOCITYrOByBaHHSI TOBHMHHa OyTH 3aTHOK MHUTTEBO «IPUIYITHUHUTH
oOCITyroByBaHHs TIiJ] 4Yac TOBITPSHOI TPUBOTH Ta IIBUAKO BIIHOBUTH pPOOOTY,
00pO0IIAI0UM HAKOITMYEHY Yepry B IPUCKOPEHOMY TEMIII.

JlirepaTypa
1. Hwsomin O.A., 3arypcekuii O.M. BanTtaxHi nepeBe3eHHs: miapyuyHuk. Kuis:
Bunapauurso «KoMmmnpunty, 2024. 646.
2. Hwomin O.A., 3arypcbkuit O.M. TpaHCHOpPTHI TEXHOJIOTII B arpapHOMY
BupoOHUITBI: Hapuanpauit mocionuk. Kuis: ®OIT Amuuncekuii O.B., 2021. 465.
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BU3HAUYEHHSI CTPATEITYHUX HAIIPSAAMIB JIOTICTUYHOI
JIAJTBHOCTI

3arypcbkuii Osner MukoJiaiioBuy 11.e.H., mpodecop,
Ilonos Hikitra /IMuUTpOBHUY, MaricTpaHT
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu, Kuis
E-mail: zagurskiy@nubip.edu.ua

3a cydacHOro eramy pO3BUTKY €EKOHOMIKM MEXaHI3M pHUHKOBOI BIaJH
31eOUIBIIOTO 30CepeHKEHUN B pyKax crokuBada. BiamoBigHo 60poTh0a 3a Kili€HTa
3MYIIIY€ JIOTICTUYHI KOMITaHii po3poOIIsITH cTpaTerii moOy10BaHl Ha KOMIIPOMICI MiX
BUTpATaMU, MOB'I3aHUMH 3 HAJIAaHHAM JIOTICTUYHUX TOCIYT Ta PiBHEM JIOTICTUYHOTO
cepBiCy, 10 HanaeTbea KiieHTam. Cepel HUX HAWOUIbLI MOMYJISIPHOKO € CTpaTeris
ONTUMAJIbHUX BUTPAT [1, 2], 10 KOHIEHTPYE 3yCHUIUISI KOMIIaHII HAa HaJaHHI OLIbII
BHCOKOI'O PIBHA AKOCT1 0OCIIyTrOBYBaHHS KJIIEHTIB 32 LIHOKO HA PIBHI KOHKYPEHTIB 200
HaBITh HWXKYe. 3a ii peanizauii i ciy>KOU JIOTICTHUKU MEPIIOYEProBUM 3aBIAaHHSIM
BUCTYyINA€ 3a0€3N€UEeHHS YMOB JUIsl BAKOHAHHSI OTIEPALliii, 1110 TapaHTYIOTh MOJIIMILIEHHS
AKOCTI  OOCIyroBYBaHHS CHOXXHMBayiB. Tak, KOMIIaHIs-IOCTaYaJbHUK MOXKE
peaizoByBaTH 1[I0 CTPATETiI0 Mo-pi3HOMY. Hampukian, e Moxe 0yTH:

— PO3MIIIIEHHS 3aMaciB Ha CKJIaJIaXx, MaKCUMaJIbHO HAOIMKEHUX /10 KITIEHTIB;

— BUKOPUCTAHHS HAUIIIBUIIMX CIIOCOOIB TOCTABKH MPOMYKIII;

— dopMyBaHHs TMapTi MOcTayaHb TaKOro po3Mipy, IO Oyae HaOUIbIIT
NPUINHATHUM JJI KJTI€HTA.

Kosken 13 mepeniueHuX BapiaHTIB yIpaBiIiHHS MaTepialbHUM MOTOKOM Oyje
BIJIMOBIJUTIO JIOTICTUKA Ha oOpaHy MapKeTHHrom crparteriio. Ilpu 1mpomy pi3Hi
MapKETHUHITOB1 CTpaTerii MO-pi3HOMY BIUIMBATUMYTh Ha JISIBHICTh CAMOI JIOTICTUKH —
il OHOKEeT, piBEHb JIOTICTUYHUX BUTPAT, pIBEHb BUKOPUCTAHHS JIOTICTUYHOL
1HQpACTPYKTYypH TOIIO. Y3rOJKEHHS MAapKETUHIOBOI Ta JIOTICTUYHOI CTpaTrerii
MOPOJHKY€E HU3KY CTpaTEriyHUX 3a/a4 JOTICTUKU MOB’SI3aHUX 13 MMIJIBUILICHHSIM SIKOCTI
JIOTICTUYHOTO CEPBICY Yepe3 PEryJIIOBaHHS PIBHS JIOTICTUYHOTO CEpBICYy, a00 piBHS
JIOTICTUYHUX BUTpAT (puc. 1).

[TigBUIIEHHS SKOCTI1 JIOTICTUYHOT'O CEepBiCY

= = Minimizayis | Minimizamis | IligBumensas ['myuxa Critikicte | Onrumiszaris
% £ onepayitnux NOTOYHUX | €(EeKTHBHOCTI | peaKIlis Ha LUKITY NOTOYHUX
X S| Jn10eicmuynux | JNOTICTUYHAX | BUKOPHUCTaHHS MOTpeON | BAKOHAHHS | JIOTICTUYHHX
S 5 eumpam aKTUBIB (PiBHS | JOTICTUYHOI KITIEHTIB 3aMOBJICHb | aKTHUBIB (PiBHA
E ,E 3anac.iB) ‘ iH(bpaCTp}./KTy‘pI/I KJIIEHTIB 3armaciB)

E E Maxkcumizayis MaKCHM13ag1ﬂ MaKCI/IMISaLIISI. MaKCI/IMgnLHa Hanifinicts | MiHiMizaris
g % Pl MapaMeTpis  MPOAYKTUBHOCT]  IHYYKICTh | BUKOHAHHS ITUKITY

= &| n1ocicmuyHo20 | NMOTICTUYHMX | JIOTICTUYHOI | JIOTICTUYHOTO | 3aMOBJICHb | BHKOHAHHS
© cepgicy MOCITyT 1HQpacTpyKTypHuOOCITyrOByBaHHsSI KIIIEHTIB | 3aMOBJICHHS

Puc. 1 BuzHaueHHs cTpaTeriuyHux HanpsiMiB AISTTbHOCTI JIOTICTUKHU

Po3B’s3aHHS KOXKHOT 13 TaKUX 3a7]a4 OKpeMo MOoTpeOye 3aCTOCYBaHHS PECYPCIB
(piHaHCcOBUX, BUPOOHMYUX, TPYAOBUX, 1HGOPMAIIWHUX TOUIIO), a pE3yJIbTaT HE
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rapaHTy€e 3arajbHOTO ycmixy kommadii [3]. binmpimie Toro 3arambHO BiZOMO, IO
JOKaJlbHI ONTUMYMH — HaMOUIBII BOPOTH 3araibHOi e€()eKTHBHOCTI KOMMaHii, 00
30CEpEKCHHSI yBaru JIMIIE HAa JOCSITHCHHI TOYKOBUX IMOIMIICHh MOXKE MPU3BOIUTH
70 HeOakaHUX, a THKOJIM i HeOe3NMeUHUX HACHIAKIB AJIs opraHizamii B 1iiomy. Tomy
IIPU TTOCTAHOBI[ CTPATETIYHUX IIUJIEH PEKOMEHIYETHCS BUKOPHUCTOBYBATH KOMILIEKC
MOKa3HUKIB (1IHAUKATOPIB), 0 XapaKTEPU3YIOTh €()EKTUBHICT AISUIBHOCTI KOMIIAH1i y
BU3HAYCHOMY HamnpsMKy. [Ipy 4oMy KOXXEH OKpEeMHH MOKa3HHK Ma€ BigoOpakaTw
OCHOBHY, a HE IPYropsAHYy (PYHKIIIFO IPU MPUHHATTI PIIICHHS B JJOTICTUYHIN CUCTEMI.
Halip imgukaTopiB, IO PO3POOISIETHCSA, SK CYKYIHICTh TEXHIYHUX ITOKa3HMKIB
aBTOMOOUTBHUX TIEPEBE3CHHh Ta TPAHCIIOPTHO-CKIAJICHKUX KOMIUICKCIB TMOKIMKAHUN
3a0e3reuyBaTi 3arajbHi BUMOTH (YHKI[IOHYBAaHHS Ta JIONMYCTHMI 3HAYCHHS
napaMeTpiB  TPAHCIOPTHO-JIOTICTUYHOI CHUCTEMH, IO BHU3HAYAIOTh HE TiJIbKU
mpare3aaTHICT ii eIeMEHTIB, a i ePEeKTUBHICTh CUCTEMH B IIOMY.
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HHOPIBHAJIBHUU AHAJII3 MOHOKAHAJIBHUX TA
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[loemnanHsT JIOTICTUKKM Ta CEPBICY B OHJIAWH-PITEHNII  CTa€ OCHOBHUM
KaTaJli3aTOpPOM PO3BHUTKY CY4YaCHOIO TOBAapHOTO PUHKY B SIKOMY BiJOYyBaeThCsl 3MiHA
TPAHCMOPTHO-JIOTICTUYHOI Ta CKJIAJICHKO1 1HPPACTPYKTYPH, SIKa TETIEp Ma€ CTPYKTYPHO
nepeOymayBaTucsi ¥ OOCITyroByBaTH OararokaHajbHY JIOTICTUKY TOBapOIOCTaYaHHSI.
CraHoBNeHHsI OaraTokaHAJIBHOI MO MOCTa4yaHb (HOPMY€E TTPUHITUIIOBO HOBY POJIh
JIOTICTUKH, SKa HE TUIBKU 3a0e3leuye MOXIHMBICTh AUQEpeHIianii mpoIyKTOBO-
CEpBICHOI TMPOMO3MIIii, ajie 1 CTBOPIOE JIOJATKOBUH Oap'ep BXOJy Ha PHUHOK,
NIJBUIIYIOYM MOHETH3aliio piTeiiny B 1udpoBux KaHanax 30yTy. bararoxananbHi
MEpEXKEB1 JIAHIIIOTH TOCTa4aHb (DYHKI[IOHATBLHO 1 OpraHi3aliifHO OiIbII JOCKOHAI,
MaKCHMAaJbHO BiJIMOBIAAIOTh BUMOTaM CY4acCHOTO PUHKY Ta JI03BOJISTFOTH CPOpMyBaTH
a/IeKBaTHY TOBAPHY MPOIO3UIIII0 B MEPEXKI PEIEBAHTHUX KaHAJIB OCTaYaHb Ta 30yTy.

Ta6muis 1 [lopiBHSIBHI 0COOIMBOCTI MOHOKAHAIBHUX Ta 0araTroKaHaIbHUX
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J'IaHI_II-OI‘iB IMOCTA4YaHb Y CHCTEMI TOBAPOIIOCTAYAHHA CIIOKUBYOT'0 PUHKY

[TapameTtp JII1 MoOHOKaHAJIBHI JIAHIIOTH BararokananbHi JIaHIIOTH
PunkoBa Huspka. Mapxka HepiBHOMIpHO | Bucoka. JlaHiror mocradyaHb KOPOTKHI
CTIHKICTh posmoaiiena. Ilim wac kpwu3 | (cucrema mpsiMoro mnponaxy). Jlomana

J0JlaHa BapTICTb CKOPOYYETHCA, | BApTICTh onTuMaibHa. [lin yac kpusu
YacTWHA JIAHOK BHXOJUTH 13 | JJAHIFOTH 3pPOCTAlOTh 1€ IIBU/IIC 32
CKJIaJy JIaHIIOTa, BUKIMKAIOYHM | paXyHOK IIHOBUX nepesar Ta
WOro pyiHyBaHHs ONTHUMAJILHOT'O PiBHSI BUTPAT
Jlorictuka gk | Jlorictuka BuKOHYe nomoMmikHny | Jlorictuka — peneBanTHa yactuHa Oi3Hec-
gacTuHa Oi3Hec- | QyHKIIIO Ta HE € 4YacTUHOI | Mojxeni  30yty. Bona  3a0esmeuye

MOJIETIi TIPO/IaXKiB

0i3HEeC-MOIeli. 3pocraHHs
JI0JJTaHOT BapTOCTI BiIOYBAETHCS B
YHCJICHHUX JIAHKaX JIAHIIIOTa.

CKOPOYECHHSI BUTpAT, IO € HEOOXiJTHOIO
YMOBOIO iICHYBaHHS OHJIAH-pUTEIIIA.

Kpurepiit MiHimMyM BUTpaT MakcuMyM  €KOHOMIYHOTO  e(eKTy,

e(eKTUBHOCTI IIHHICHOT MPOTO3HIIi{

(dYHKITIOHYBaHHS

PiBens min Bucokuii. Husbkuii. 3a0e3medyoTh HIKIHMA PiBEHb
LIH HA BUXOJI 13 JIAHITIOTA.

PiBensn noxanoi| Bucokuit Hwuzbkuii

BapTOCTI

TauoBarii ta | Hu3pkwii piBeHb iHHOBAIIIH Bucokuii piBeHb iHHOBAIIII

TEXHOJIOTI, IX pOJIb

[actuTynionansaa | JloMiHyBaHHSI TOProBUX Mepex. | [HCTHTYIIOHAaTbHA CTPYKTypa TOPrOBO-

CTPYKTypa MaricTpaibHa  JIOTICTHKA  Ta | JOTICTUYHUX JIAHOK pI3HOMAaHITHA: Bif

TOProOBO- TOBApOIIOCTAYaHHS TOPIrOBUX | IHTEPHET-Mara3uHiB J0 MapKeTIJIeHCIB.

JIOTICTUYHMX TOYOK. bararonankoBa JIOTICTHKA: TepIia MU,

JIAHOK ¢byndinment, o0pobka  3aMOBIICHB;
IIMPOKOCMYTOBA OCTaHHS MUJIS.

OpranizainiiiHo- Hwusbka Bucoxka. Jlanmror CKJIQIHIIINH,

TEXHOJIOTIYHA PI3HOMAHITHA JIOTICTHKA OCTAaHHbOT MHJII.

CKJIaJIHICTh OnepaniiiHO-TeXHOJIOIYHa ~ CTUKYBAHHS

JaHIIora wiaTGopM MaricTpajibHOI JIOTICTUKH —

MIOCTa4aHb ¢byndiaMeHTa — OCTAHHBbOT MU,

Ponb ta 3nauenns | Cepenns Bucoxa. Jlorictuka sk JpaiiBep Ta

JIOTICTHKH. peleBaHTHA  4YacTUHA  MPOJYKTOBO-
CEPBICHOT TPOTO3HIIIT

B3aemonis 3HaueHHS! MapKETUHTY 3pOCTa€e 30epeeHHs] MapUTeTy JIOTICTUKA  Ta

JIOTICTUKHU Ta MapKeTUHIy y CHCTEMI OMHIKaHAIbHUX

MapKEeTUHTY B JIaHITIOTiB MOCTa4aHb Posumpenns

JIQHIIOTY (YHKI[IOHATTy MapKeTUHTY Yy MeXaHi3Max
(hopMyBaHHSI KyiBEIILHOI JIOSJTBHOCTI

Mopnens Bucokuii piBeHbp KymiBenbHOI | HU3bKUI piBEHb JIOSUIBHOCTI piTeiepy.

KYIiBEIHHOT JIOSUTPHOCTI B O(-TaiiH. [Tokymenp BuKOpHUCTOBYE Big 3 g0 7

TTOBETIHKH KaHAJIIB JIJIs TTOITYKY Ta MPUI0AHHS TOBApy

[Taputer punkoBoi| Huzpkuit Bucokuii. Toprieis crae 10MiHYIOYOIO B

BJIAIU JIQHITI031 TOCTAaYaHHsA

ExonomiuH1 3pOCTaHHS PUHKY Ta KIHIIEBOT'O Binpm xopcTka KOHKYpPEHLs, I[IHOBH

0COOJIMBOCTI MOTUTY, 30UIBLICHHS 101aHO1 Tuck. Kpusa, ckopoueHHs monury,

PUHKOBOTO LIUKJIy | BapTOCTI Ta aCUMETPUYHE HeoOX1AHICTh (hOopMyBaHHS

PO3BUTKY 3MILEHHS LEHTPY ii BHUCOKOHKYPEHTHOI MPOTMO3UIIii Ta

HaKOIHWYEHHS y TOPTIBIIIO.
3pocTaHHs BaJIOTHHUX Ta
PUHKOBUX PH3HKIB Y PO3/piOHii
TOPTiBII, IX TPAHCIALIS B KIHIIEBY
I[iHy TOBapy.

IpOTpEeCUBHOTO KJIIEHTCHKOTO IlOCBiI[y.
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PesynpTat TOpIBHSAHHS TMOKa3yloTh, IO OaraTokaHajdbHI JIAHIIOTH €
(GyHKIIIOHATBHO 1 OpraHi3amiitHo 01T JOCKOHAIMM BHJIOM JIAHITIOT1B MOCTAYaHb, SIKi
MaKCHUMAaJIbHO BIJIMTOBIIaI0Th BAMOTAM CYyYacHOTO PUHKY Ta JI03BOJISIOTH CHOPMYBATH
a/JIeKBaTHY TOBapHY MPOMO3HIII0 B MEPEXi PEICBAHTHUX KaHATIB 30yTy. 3 MOTISAY
JIOTICTHKH, MapKeTHHTY, KOH(QIrypallii JaHIora, piBHsS ONEPaliifHOrO YIpaBIIiHHS
TOBapHUMHU Ta 1HPOPMAIIHUMH TOTOKaMH, HACKPI3HOTO YMPAaBIiHHS JaHIIOTOM
MOCTABOK Ta 3almacaMh B KaHajgax 30yTy, B3aeMOAill 3 TOBapOBHUPOOHUKAMH,
OaratokaHaJbHUM 30YT, IO CYTI, € HOBUM €BOJIIOLINHUM I1a0JIeM Yy PO3BUTKY CUCTEMH
TOBAPOIIOCTAYaHHS CIIOKUBYOTO PUHKY.
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V]IK 656.13:504
PO3BUTOK EKOJIOTTYHO YHCTOI'O TPAHCHIOPTY B YMOBAX
YPBAHI3AII

CrenanoB Ouekciii BikTopoBuy, 1.7.H., mpodecop,
Cainyxa Tersana IBaniBHa, acucTeHT
Hayionanvruii ynisepcumem biopecypcie i npupoookopucmysauns Yxpainu,
e-mail: o.stepanov(@nubip.edu.ua

[HTEeHCHUBHI mponecu ypOaHizalli, 10 CHOCTEPIraloThCsi B OUIBIIOCTI KpaiH
CBITY, CYIPOBO/IKYIOTBCS 3POCTAaHHSIM  YHCEJIBHOCTI  MICBKOTO  HACEJICHHS,
30UTBLIIEHHSIM TPAHCIOPTHOI PYXJMBOCTI Ta MIJBUILIEHHSIM HaBaHTaKCHHS Ha
TPAHCIIOPTHY IHPPACTPYKTYpPY. Y IIUX YMOBAX aBTOMOOUILHUHN TPAHCTIOPT CTA€ OJHUM
13 OCHOBHUX JIP)KE€pEJI HETaTUBHOI'O BIUIMBY Ha HABKOJIMIIHE CEPEOBUUIE, 30KpEMa
yepe3 BUKHUAM 3a0pyIHIOIOYUX PEYOBHH, ITYMOBE HABAHTAXKCHHS Ta CIOXUBAaHHS
eHepreTuyHuX pecypcis. Lle o0ymoBiroe He0OX1THICTH POPMYBAHHS HOBUX MiAXOMIIB
70 PO3BUTKY TPAHCIIOPTHUX CHUCTEM, OPIEHTOBAaHMX Ha 3HMKEHHS EKOJIOTIYHOTO
HaBaHTa)XCHHA Ta 3a0€3MEUYEHHS CTAJI0r0 PO3BUTKY MICHKOT'O CEPEIOBHIIA.

ExosoriyHo uucTUi TpaHCHIOPT PO3TIANAETHCA AK CYKYMHICTh TEXHIYHHX,
OpraHizamifHuX Ta YOPAaBIIHCHKUX pIlIEHb, COPSAMOBAHMX Ha MIHIMI3AIIO
HETaTUBHOTO BIUIMBY TPAHCTOPTHOI ISILHOCTI HAa AOBKULIL. Jlo Takux pimieHb
BIJIHOCSITbCS BUKOPHCTAHHS EJEKTPUYHUX Ta TIOpUIHUX TPAHCIOPTHUX 3acoOiB,
BIIPOBAPKCHHS AJIbTEPHATUBHUX BUIB NAJIMBa, PO3BUTOK IPOMAJICEKOTO TPAHCIIOPTY,
a TaKOoX OINTHUMI3allisd TPAHCIOPTHUX TMOTOKIB 13 3aCTOCYBAHHSIM CYyYacCHHMX
iH(opMaliitHux TexHosorii. KoMriekcHe moeHaHHS 3a3HAYEHUX 3aXO0/lIB JI03BOJISE
JOCSITTA 3HAYHOTO 3HMKEHHS PIBHS BHUKHUAIB Ta IiJIBUILIEHHS €HEProeeKTUBHOCTI
TPaHCIOPTHUX cucTeM [1].
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B ymoBax yp6anizaiiii 0co0IMBOTO 3HaUeHHSI Ha0yBa€ PO3BUTOK €JIEKTPUYHOTO
TPAHCIIOPTY, SKUH  XapaKTepU3Y€ThCS  BIACYTHICTIO  JIOKaJbHUX  BUKH/IIB
3a0pyJHIOIOYMX PEYOBHMH Ta HWKYMM PIBHEM IIymMy. BrmpoBamkeHHS elIeKTpoOycCiB,
€JIEKTPOMOOUTIB Ta I1HIIMX BUIIB €JIEKTPOTPAHCHOPTY CHPHSE MOKPAIIEHHIO SKOCTI
MOBITPA Yy MICTaX Ta 3HUKCHHIO DPIBHSA IIyMOBOTrO 3a0pynHeHHs. Paszom 3 Tum,
e(EeKTUBHICTh TAaKOTO MIAXOAY 3HAYHOIO MIPOIO 3aJE€KUTh BiJ JKEpeNl TeHeparii
CJICKTPUYHOI EHEeprii, MO OOYMOBIIOE HEOOXIMHICTh PO3BUTKY BiTHOBIIOBAHHMX
JKEpeN eHeprii Ta MoJiepHi3allii eHepreTUUHoi IHPpacTpyKTypH [2].

BaxxnuBUM HampsiMOM € TaKO>K BUKOPUCTAHHS allbTEPHATUBHUX BH/IIB MAJIUBA,
30KkpeMa OlomajiuBa, BOJHIO Ta CHHTETHYHHUX MaJuB. 3aCTOCYBAHHS TaKHX
€HEPropecypciB J03BOJISIE 3MEHIIUTH BUKUAM TApPHUKOBUX Ta3iB Ta 3HU3UTU
3QJICKHICT, B TPAJUIIIMHUX BHUKOIMHUX pecypciB. BoaHodac  po3BUTOK
1H}pacTpyKTypu JUIsi BUKOPUCTAHHS ajJbTEPHATHUBHUX MaJIUB MOTPEOye€ 3HAUHHUX
1HBECTHI[I/ Ta BIAMOBIHOT AEP>KABHOT M1ITPUMKH.

CyTTeBy ponb y 3a0e3ledyeHHl EKOJIOTIYyHOI Oe3NeKH BiJirpae PpO3BUTOK
rPOMAJICBKOTO0 TPAHCHOPTY, SIKAWA JO3BOJISIE 3MEHIIMTH KUIBKICTh 1HJMBIAYyaIbHUX
MOI3/0K 1, BIAMOBIAHO, 3HU3UTH HABAHTAXKEHHS HAa TPAHCIOPTHY CHCTEMY.
[linBUIIEHHS SIKOCTI, JOCTYMHOCTI Ta MPUBAOIMBOCTI TPOMAJICHKOIO TPAHCHOPTY €
BKJIMBOIO YMOBOIO (DOPMYBaHHS €KOJIOTIUHO OPIEHTOBAHOT TPAHCIIOPTHOI MOBEATHKH
HaceJleHHs. Y 1[bOMY KOHTEKCTI BaXKJIMBUM € BIPOBAIKEHHS IHTETPOBAHUX
TPAHCIIOPTHUX CHUCTEM, IO 3a0e3MeuyloTh 3pyYHY B3a€EMOJII0 pI3HUX BHIIB
TPAHCIIOPTY.

3acTtocyBaHHA cy4acHUX 1H(GOpPMAIITHUX TEXHOJIOT1H TaKOX BIIIrpae BaXJIUBY
pOJIb y PO3BUTKY €KOJIOTIYHO YMCTOTO TPAHCIOPTY. BUKOpHUCTaHHS 1HTENEKTYalIbHUX
TPAHCIIOPTHUX CHUCTEM J03BOJIIE ONTHMI3yBaTH TPAHCIOPTHI MOTOKH, 3MEHLIUTH
3aTOpPU Ta CKOPOTUTH 4ac nepeOyBaHHS TPAHCHOPTHUX 3acO0IB y PYCi, IO CHpPHSIE
3HM)KEHHIO BUKHUIIB 3a0pyIHIOIOUUX PEUOBUH. AHaJI3 IaHUX MPO PyX TPAHCIOPTHHUX
MOTOKIB J103BOJIsie (popMyBaTh €(PEKTHBHI CTpaTerii ynpaBiiHHS TPAHCIOPTHOIO
CUCTEMOIO 3 YPaxXyBaHHSAM €KOJIOTTYHUX KPUTEPIiB [3].

Pa3oM 3 TUM, PO3BHTOK €KOJOTIYHO YHCTOTO TPAHCIOPTY CYMPOBOIKYETHCS
psanoM mnpoosieM. OJHIEI0 3 OCHOBHUX € BHCOKa BapTICTh BIPOBAKEHHS HOBUX
TEXHOJIOT1, 10 OOMEXye iX IIHMPOKE 3acTOCyBaHHA. [HIIOH TIPOOJIEMOI0 €
HEJIOCTATHIM pIBEHb PO3BUTKY I1HPPACTPYKTYPH, 30KpeMa 3apsSAHUX CTaHIIN is
SJIEKTPOMOOLTIB Ta 3alpaBHUX KOMIUIEKCIB /ISl aIbTEPHATUBHUX BHIIB NanuBa. Kpim
TOTO, ICHY€ HEOOXITHICTh YJOCKOHAJIEHHSI HOPMATHUBHO-TIPABOBOTO 3a0€3MeYeHHs Ta
CTUMYJIFOBAHHSI BUKOPUCTAHHS €KOJIOTIYHO YUCTUX TPAHCIIOPTHUX 3aCO0IB.

[IpoOneMHUM 3aiMIIAETbCS TaKOXK TMUTAHHS YTWII3alii BiAMPaIrbOBAHUX
aKyMyJISITOPIB Ta 1HIIMX KOMIIOHEHTIB €JIEKTPOTPAHCIIOPTY, IO MOXKE CTBOPIOBATH
JIOJJaTKOBE €KOJIOTIYHE HAaBAHTAXEHHs. Y IIbOMY KOHTEKCTI BaXJIMBHUM € PO3BUTOK
TEXHOJIOT1 TepepoOKH Ta MOBTOPHOTO BUKOPUCTAHHS MaTepiaiiB, IO J03BOJUTH
MIHIMI3yBaTH HETaTUBHUH BIUIUB HA JOBKIIS.

[lepcniekTHBH PO3BUTKY €KOJIOTTYHO YMCTOTO TPAHCIIOPTY B yMOBaxX ypOaHizaiiii
MOB’5I3aH1 3 KOMIUIEKCHUM BIPOBAPKEHHSIM 1HHOBAILIMHUX TEXHOJIOTIH, IHTErpaIi€ero
TPAHCIOPTHUX CUCTEM Ta (HOPMYBAHHSIM €(PEKTUBHOI JEpPKABHOI MOMITHUKU Yy cdepi
TpaHCHOPTY Ta ekoJiorii. OcoOIMBOT0 3HAYEHHS Ha0yBa€ PO3BUTOK KOHIIEMIIIT CTAJI0ro
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MICBKOT'O TPAHCIIOPTY, 110 Tepeadavae GagaHC MK €KOHOMIYHHUMM, COIIAIbHUMHU Ta
eKOJIOTTYHUMH acTeKTaMH (PYHKI1IOHYBaHHS TPAHCTIOPTHOI CUCTEMH.

OdikyeThCs, MO0 TOMATBIINN PO3BUTOK EIEKTPOTPAHCIIOPTY, BIPOBAIKCHHS
BOJHEBUX TEXHOJIOTIM Ta BUKOPHCTAHHS BIJHOBIIOBAHUX JKEPEN €HEPTii T03BOJISATH
CYTT€BO 3HU3WTH PIBEHb HETAaTHBHOTO BIUIMBY TPAHCTIOPTY HA HABKOJMIITHE
cepenoBuiie. BaxiauBy ponbk y IIbOMY TpoOIeci BimirpaBatuMe muQpoOBi3allis
TPAHCIIOPTHOT  raimy3i, sKa 3a0e3meuuTh OUIbIl  epEeKTUBHE  YIPaBIIHHA
TPAHCIIOPTHUMH TIOTOKaMH Ta PECypcamm.

TakuM YHHOM, PO3BHTOK EKOJIOTIYHO YHCTOTO TPAHCIOPTY € HEOOXiITHOIO
YMOBOIO 3a0€3IEeUeHHsI CTAJIOr0 PO3BUTKY MICBKUX TEPUTOPIA B YMOBax ypOaHizaiiii.
KomrmuiekcHuil miaxij, o MO€AHYE TEXHIUHI 1HHOBAIlli, OpraHi3aiiiiHi 3axoAu Ta
e(eKTUBHE YNPAaBIiHHA, JO3BOJSE JOCATTH 3HAYHOTO 3HIKCHHS EKOJOTIYHOTO
HABAHTAXKEHHS Ta IM1JBUILEHHS SKOCT1 KUTTS HACEJICHHSI.
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B yMoBax repoiyHOro CympoTHBY PpOCIMCBKIM arpecii BIPOBAHKEHHS
0e30ap’epHOCTI y TPAHCTIOPTI CTAE OAHIEIO 3 AKTyaTbHUX MPOOJIEM CHOTOJICHHS JIJIs
binonepkiBchbkoi rpoManau, BIacHe sK 1 aisg YKpainum 3arasioM. Ha xanb, uepes
BiifHy Oarato rpomajasH bijgouepKiBCbKOi TpoMaad OTpUMANIA TPaBMHU, SIKI
MPU3BEJIA O TUMYACOBOI YW TOCTIMHOI BTpaTH Mpale3qaTHOCTI 1 MOXKIJIMBOCTI
BUIBHOTO TniepecyBaHHs. (Came TOMYy CTBOPEHHS JOCTYIHOI TPaHCIOPTHOI
1HPpaCTpyKTYypH IJIs 1€l KaTeropii g0 Ta JI0JIeH 3 0COOIMBUMH MOTpeOaMu
CTa€ aKTyaJbHOIO MPOOIEMOI0 PO3BUTKY IPOMAJIM, BUPIIICHHS SIKOT HE 3BOJIIKA€E B
gaci 1 Ma€ BIAMOBIIATH MOTpeOaM TaKUX OCi0 y>Ke ChOTOIH.

CtBOpeHHs yMOB 0e30ap'epHOCTI — 1€ He Julle npo (Pi3uyHy JOCTYIHICTD
X 0Ci0 CKOPHCTATHUCS MOCIYyraMH TPAHCTIOPTHOI 1HPPACTPYKTYypH TPOMaH, alie
il HAsIBHICTB BIAKPHUBA€E MOKJIMBOCTI KOXKHOI JIFOJIMHHU PeaTi3yBaTH CBIM MOTEHITIaT,
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HE3aJIeKHO Bij oOcTaBuH. ToMy BIIpOBa/KeHHsI 0e30ap'€pHOCTI CTae HE MPOCTO
MPIOPUTETOM, @ HEOOXITHICTIO JIJIsl JIePKaBHUX 1HCTUTYTIB TPOMAaIH.

Bignosigno no HarionansHO1 cTparerii 31 CTBOpEeHHS 0e30ap'epHOTr0 IPOCTOPY
B Ykpaini g0 2030 poky [2] Ta mimboBOI mporpamu Tpomaam 0e30ap'epHOCTI y
TPAHCHIOPTI Ta TPAHCIOPTHIA 1HGPACTPYKTYpl HUHI € (PI3MYHO JOCTYIMHOIO TUTBKH
nojoBuHa 1MoTped. LI moTpedu BKIIOYAOTH IMOBHOTO AOCATHEHHS JOCTYITHOCTI IO
TPOMAJICBKOTO  TPAHCIOPTY  (BUKOPUCTaHHS  HU3BKOMIIJIOTOBUX  aBTOOYCIB,
TPOJICHOYCIB), 0ONAIITYBaHHS 3YIIMHOK, BOK3a1y (BCTAaHOBJICHHS () TIB, €CKAJIATOPIB,
MaHAyCiB Ha NUIAXax J0 HUX), 3BYKOBI Ta Bi3yalbHI 1H(MOpMAIHI CHCTEMHA
MOTIEPE/KEHHS, CHelialbHO O00JIaHaHl Miclsl ISl MacaKupiB 3 1HBAJIAHICTIO Ta
0ararto IHIIKX €JIEMEHTIB, 110 3a0e3Meuyr0Th KOMGOPTHE MEPEMIIIIEHHS JJIs BCIX TPYII
HaceJeHHs 3 ocoOmuBuMHU mnoTpedamu. Kpim Toro, BaxJIMBOIO 3allOpPyKOIO
3a0e3nedyeHHss 6e30ap’€pHOCTI € HAaBYaHHS IMEPCOHATY TPOMAJCHKOTO TPAHCIOPTY
II0JI0 TOTOBHOCTI HAaJaTH HEOOXITHY JOMOMOTY TMacakhpaM 3 OCOOJUBUMU
noTpedamu.

st BukoHnanHsa Ctparerii mono notped BerepaHiB y 2026 poili TpaHCIOPT
rpoOMaayd TIOTIOBHUBCS IHKJIFO3UBHUM aBTOOYCOM, SKHM TMpalfoBaTUME TIPH
BeTrepancbkomy mpocTopl Ta JomomMaratuMe 3aXHCHHUKaM 1 3aXHUCHHIIM 3PYYHO
JIICTaBaTUCA JI0 JIIKapiB, peadiIiTallliHUX LEHTPIB 1 JAep>KaBHUX YCTAHOB. PimeHHsIM
pajay rpoMajy TaKoK BULICHO JIBa aBTO, SIK1 IMIPALFOBATUMYTh Y CUCTEMI COILIAIbLHOTO
Takcl Ha 0a3l TepUTOpiaAIbHOTO LEHTpY commnociayr iMm. [letepa HoBoTHi Ta meHTpy
peabimitanii «Illanc» [3] Ta 4 aBTOOycH nJii OE3KOIITOBHOTO MepeBe3eHHs [1].
beskoitoBHe nepeBe3eHHs Oyjie Uil BCIX MEIIKAHINB, a HE JUIIE ISl MJIIOBUX
Kareropii. ABTOOycHM OyIyTh KypcyBaTH 3a MOTpeOO0, HANal4d COLIaTbHUN
KOM(OPT 1 MATPUMKY €KOHOMIKH IPOMAaJId y CKJIaJIHI Yacu. BoHu gomoMaraTumyTh
JIFOJISIM JTICTATUCS JI0 JIIKapeHb, YCTAaHOB 200 HaBYAIBHUX 3aKJIAJ(IB - HE JIUIIIE 110 MICTY,
a 1 mo obmacti. Ilocimyra coriaJlbHOrO Takcl HaJAaBaTUMEThCS OE3KOIITOBHO IS
BKa3aHUX KaTeropiii HacenmeHHs. OAWH pa3 Ha THUXKACHb MOXHA CKOPUCTATHUCS
O€3KOIITOBHO, BCI 1HII MOI3AKKM OyJayTh IJIATHUMH, 3TIAHO 3 3aTBEPKCHUMU
tapuamu. OxpemMo TmependadeHo, MO0 OCO0H, SKI MPOXOASITh XIMIOTeparlilo,
MPOMEHEBY Tepamito abo Temojiali3, 3MOXYTh KOPHUCTYBATHCS IOCIYTOIO
0€3KOLITOBHO BECh MEPIOJ JIIKYBaHHS.

[IpoBeneHe HamMu €KCNpec-OMUTYBaHHS Ha 3YNMHUHKaxX mapupyTtHux asto (30
MacaKUPIB 3 0OCOOJUBUMU NOTpeOaMM ), Maiike MoJOBUHA 3 sIKUX (49,6 %) 3acBiqumim
PO BIJICYTHICTh KOM(MOPTHUX MICIb JJII OUIKYBAaHHS IOCAIKU HA TPAHCHIOPT JJIs 0Ci0
3 THBaNIAHICTIO. 3a3BUYAid, HABITh SKIIO HAsBHI KOMGOPTHI MICUS I OYiKyBaHHS,
NUISIXY PYXY 10 HUX € (G13UYIHO TPYIHOAOCTYTHUMHU.

Po3B’s13aHHS mpobsieMu TOCTYIMHOCTI TPAHCTIOPTY ISt 0Ci0 3 1HBAJIHICTIO Ta
MaJIOMOOUTFHUX TPOMAJISIH bijonepkiBChKOi rpoMaid B HUHIMIHIX YMOBaX MOYKJIMBE
3a JOTIOMOT'O0 PI3HUX €KOHOMIYHUX 1HCTPYMEHTIB BIUTMBY, SIKi IOBUHHI BPaXxOBYBaTH
peaNbHUI CTaH, a TakoX Oi3HEC-MoJeh nepeBe3eHb. lle MoxyTh OyTu (hiHaHCOBI
CTUMYJIM, TIPOTPaMH OHOBJIEHHS TPOMAJICBKOTO TPAHCIOPTY TpPOMajad, IO
(b1HaHCYIOTBCS 3 MICIIEBOTO OIOKEeTy ab0o CaHKIIIM, HapuKiaj mTpadu 4 BUMOTH,
HEBHKOHAHHS SKHUX IEPEIIKOKATUME JOCTYITy Ha IIEBHUIN PUHOK.
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B HuHImHIX yMOBax BIHM Take OHOBJIEHHS TPOMAJCHKOTO TPAHCIOPTY
binonepkiBchbKOi TpoMa i MOKIMBE 32 PaXyHOK (piHAHCYBaHHS 3 MiCIIEBOT'O OIO/KETY
Ta/ab0 3alydeHHS MIDKHAPOJIHOI JOMOMOrH. IS MOCSATHEHHS Pe3yJbTaTHBHOCTI B
peamizamii Ctparerii 6e30ap’e€pHOCTI TpaHCIOPTY IS JIOASH 3 OCOOIMBUMU
noTpedaMu TpoMaay BaXKIMBOIO € JCTiIHI3aIlls TIEPEBE3CHb (32 PAXyHOK CIIPOIICHHS
JTOCTYITy J0 JICTQIhbHOTO PHHKY Ta IiJBHIICHHS €(EKTUBHOCTI KOHTPOJIIO),
3a0e3MeUeHHs] KOHKYPEHIIii, MOCTYMOBE Ta MPOTHO30BAHE IMiIBUICHHS BiIMOBITHUX
BuMor. Jlns ix edekTuBHOI Jii HEOOXigHE TPUUHATTS CTaHIAPTIB JIOCTYITHOCTI,
dbopMyBaHHsS BIJIMOBIIHOTO 1HCTUTYLIOHAJIBHOTO TIOPSIAKY Ta BKJIIOYCHHS JI0
MPIOPUTETIB JEP>KABHOI MOTITUKU Y KpaiHU.
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Abstract. This project presents an innovative approach to integrating
experimental particle physics into undergraduate engineering education through the
implementation of a PASCO-based cosmic ray detection system. The work is currently
at the experimental testing and validation stage, where students perform real-time
measurements and data analysis of cosmic ray muons and secondary particle cascades.

The purpose of this work is to develop a scalable, hands-on laboratory
framework that bridges theoretical physics concepts with practical engineering
applications. Using a PASCO Muon Observatory equipped with Geiger—Miiller
detectors, students systematically investigated the effects of shielding material
thickness and detector orientation on cascade formation and muon flux distribution.
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The experimental methodology includes two configurations: (1) cascade
(shower) mode, where steel plate thickness is varied to optimize secondary particle
production, and (2) telescope mode, where angular dependence of muon flux is
measured. Data acquisition and analysis were conducted using PASCO software,
enabling reproducible and accessible experimentation.

Results identified an optimal material thickness of approximately 33—35 mm for
maximizing cascade detection efficiency and confirmed the expected angular
dependence of muon intensity proportional to cos?0. Additional observations indicate
minor correlations between environmental variables, such as atmospheric pressure and
temperature, and muon detection rates.

The innovation of this work lies in transforming abstract particle physics
principles into an accessible, modular, and engineering-focused laboratory experience.
Compared to traditional instruction, this approach enhances student engagement and
develops competencies in instrumentation, data analysis, and experimental design.

This project provides a replicable model for incorporating research-driven
learning into engineering curricula, preparing students for real-world challenges in
physics-based engineering and advanced technological fields.

Introduction. The Earth is continuously exposed to cosmic radiation originating
from both galactic and extragalactic sources. Early investigations initially assumed this
radiation to be purely electromagnetic; however, pioneering experiments in the early
twentieth century established that cosmic radiation also includes high-energy charged
particles, primarily protons and heavier nuclei. Today, it is estimated that
approximately 10-15% of the ionizing radiation at Earth’s surface originates from
cosmic rays. A significant secondary product of cosmic ray interactions in the
atmosphere is the muon. Muons are charged leptons with a mass approximately 207
times that of the electron and a mean lifetime of 2.2 ps. They are produced primarily
through the decay of charged pions and kaons formed when primary cosmic rays
collide with atmospheric nuclei. Despite their short lifetime, relativistic time dilation
allows muons to reach the Earth’s surface in substantial numbers, with an average flux
of roughly 10,000 muons per square meter per minute.

Because muon flux is sensitive to both geometric and environmental factors,
muon detection provides a powerful and accessible platform for undergraduate
investigations in modern physics. This experiment builds on prior work by focusing on
how atmospheric pressure and temperature modulate muon detection rates at ground
level, while simultaneously reinforcing core concepts in particle physics, statistics, and
experimental design

Theory. The Standard Model of particle physics provides the framework for
understanding the particles and interactions relevant to this experiment (Figure 1).
Matter consists of fermions, leptons and quarks, which interact via bosonic force
carriers. In high-energy cosmic ray interactions, quarks and gluons dominate the initial
collisions, producing unstable hadrons such as pions.

Neutral pions decay almost exclusively into pairs of high-energy photons,
initiating electromagnetic cascades via pair production and bremsstrahlung. Charged
pions decay predominantly into muons and muon neutrinos. While electromagnetic
cascades are responsible for the “soft” component of cosmic radiation, muons
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constitute the dominant “hard” component at ground level due to their high penetration
depth.

Standard Model of Elementary Particles

Particles of matter Particles of interactions
(fermions) (bosons)

up charm top —gluon higgs
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Fig. 1. Standard Model of elementary particles [13]

The Standard Model categorizes particles into three groups: bosons, leptons, and
quarks. All matters consist of leptons and quarks, collectively referred to as fermions.
As shown in Figure 1, there are six types of leptons and six types of quarks. Quarks
combine in groups of two or more form hadrons. Familiar examples of hadrons include
protons and neutrons, while others, such as pions, exist only briefly under high-energy
conditions.

A fundamental principle of the Standard Model is that fermions can only interact
and influence one another through intermediary particles known as bosons. These
bosons serve as force carriers, enabling interactions between particles. The gluon
mediates interactions exclusively between quarks, the W and Z bosons interact only
with fermions, and the photon interacts solely with charged particles. Bosons also play
a critical role in facilitating the decay and transformation of certain leptons into other
leptons.

As noted earlier, some particles can only exist under very high-energy
conditions. According to Albert Einstein’s mass-energy equivalence principle
(E=mc?), the greater the mass of a particle, the more energy is required to produce it.
The total energy needed to create a particle is directly proportional to its mass. As high-
energy particles lose energy, they decay into lighter particles, transforming their mass
into energy while conserving the total mass-energy balance.

Particle Type (Composition) Charge Mass (MeV) Interactions

Pion Boson (ud/iuw/dd! du) 0,1 |139.57/134.9| Strong, Weak,
Electromagnetic

Muon Lepton — 1 105. 66 Weak,
Electromagnetic

Photon Boson 0 MNA Weak,
Electromagnetic

Electron Lepton — 1 0.511 Weak,
Electromagnetic

Positron Lepton 1 0.511 Weak,
Electromagnetic

Fig. 2. Information about some of the particles that may be present in this
experiment [13]
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Most cosmic particles originate as high-energy pions in deep space, undergoing
decay into lighter particles as they lose energy.

Pions have a relatively large mass, requiring substantial energy for their
production. These particles can be positively charged, negatively charged, or neutral.
In this experiment, only the decay of neutral pions leads to the electromagnetic
cascades under investigation. Charged pions, on the other hand, decay into muons or
muon neutrinos, which account for approximately 75% of the cosmic particles striking
Earth. Neither muons nor muon neutrinos contribute to the formation of
electromagnetic cascades.

Neutral pions decay into two high-energy photons, known as gamma rays. The
electromagnetic cascade begins when a gamma ray interacts with the strong electric
field of an atomic nucleus. Despite having no electric charge, the electromagnetic
nature of the gamma ray allows it to produce an electron-positron pair in a process
known as pair production. This process requires over 1 MeV of energy, as dictated by
the masses of the electron and positron (Figure 2). Gamma rays, however, typically
carry thousands of MeV of energy, making them well suited for this phenomenon.
Once formed, the fast-moving electron and positron can interact with other nuclei,
experiencing intense acceleration due to the positive charge of protons. Accelerated
charged particles emit electromagnetic radiation, producing additional gamma rays
capable of generating new electron-positron pairs. This initiates a chain reaction, with
the original gamma ray's energy eventually manifesting numerous particles through
repeated cycles of pair production and gamma ray emission (Figure 3).

e / et
-+ ., " e -.-". =t - r
e ) 4 - 3 -
et A e

Fig. 3. The creation of the electron-positron pair [1]

The cascade slows down when the energy of the electrons and positrons drops
below the threshold required generating additional gamma rays. This energy threshold,
known as critical energy ( Ec), typically ranges from 5 MeV to 30 MeV for most metals
[4].

E.=(800MeV)/ (Z + 1, 2), where Z is an atomic number.

If cosmic radiation consisted of mono-energetic electrons, the number of
particles in the resulting cascade would grow exponentially until reaching a maximum
absorber thickness, after which it would gradually decrease to zero.

Muons are sometimes referred to as "hard cosmic rays" due to their high
penetrating power, enabling them to travel through thick layers of material, such as
lead. In contrast, "soft cosmic rays" consist primarily of electrons and other less-
penetrating particles, which are easily absorbed by matter. The distinction between
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hard and soft cosmic rays lies in their differing energies and particle types, which
directly influence their ability to penetrate materials.

The precise angular dependency will depend on e.g. the momentum spectrum of
the muons at their creation in the upper atmosphere. It is possible under certain
assumptions to show that the intensity at the zenith angle 6 is approximately
proportional to cos? (0). This dependency could be more "broad-shouldered" (approx.
30% higher values at 45°) and in this case, the exponent on the cosine factor is not
necessarily exactly 2 — often a slightly higher value (like 2.16) is seen.

Experiment. The Cosmic Ray Cascades apparatus demonstrates the interaction
of cosmic rays with matter, producing a shower of secondary particles [1].

The experiment employed a PASCO Muon Observatory consisting of three
Geiger—Miiller (GM) tubes, a coincidence module, and data acquisition software.
Measurements were conducted in two configurations: Shower Mode and Telescope
Mode [1, 2].

In Shower Mode (Figure 4), the GM tubes were arranged in a triangular
geometry to ensure that only secondary particle cascades could produce triple
coincidences. Steel absorber plates were placed above the detectors to enhance cascade
production. Measurements were conducted over ~20-hour intervals for each absorber
thickness to determine the optimal configuration.

Fig. 4. Shower mode setup [12]

For the Shower Mode configuration, the muon observatory was aligned
vertically, with the absorber plates positioned horizontally. The GM tubes were placed
in a special holder with 6—7 cm from the nearest absorber plate. The tubes were
connected to the coincidence box, which in turn was linked to a computer running the
appropriate software (Figure 5) [2].

In Telescope Mode (Figure 6), the GM tubes were aligned collinearly to measure
the angular dependence of muon flux. The zenith angle was varied in 10° increments,
and data were collected along both the north—south and east—west directions. Based on
earlier optimization, eleven steel plates (total thickness 33.74 mm) were used for
extended environmental measurements.
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Fig. 5. Software setup [2]

To test the equipment, each slide switch on the coincidence box was enabled one
at a time, ensuring that LED flashes were generated for each active switch. The
absorber steel plates were then removed, and data collection began once the "Datalyse"
software was properly installed and connected.

Starting with air, additional absorber plates were placed over the GM tubes, and
the coincidence counting rates for all three tubes were recorded. As the thickness of
the material increased, so did the number of particle cascade detections. Once the
counts peaked, multiple plates were added simultaneously while still measuring the
total thickness. The thickness at the peak corresponds to the range of the particles in
the shower. Measurement periods were approximately 20 hours.

Ideal conditions for this experiment involve performing it indoors in a one-story
building with a thin roof. Although the experiment can be conducted in other
environments, such as multi-story buildings with different ceilings or roofs, results may
vary. Factors like temperature, barometric pressure, altitude, and time of day can also
influence cosmic particle cascade counts. While these variables could be explored in
future experiments, they were not considered in this study.

A potential concern is the possibility of the three Geiger tubes being triggered
simultaneously by three particles not originating from a cascade (random coincidence tr).
However, Peter Dunne of Preston College in Lancashire, UK calculated the probability of
such an occurrence to be 5 x 107 per hour of operation. This indicates that accidental
detections are highly unlikely and should not be a significant concern [1].

rr= K or, org @rcet?,
where ra, 1 and rc are the count rates for the three inputs, 7 is the pulse width (10-6 s),
and K is a constant in the order of magnitude 1 (that depends on experimental details).
With count rates for the individual inputs in the order of 0.5 s, a random coincidence
will happen once every 10° years.

The intensity of muons at the Earth’s surface depends on the zenith angle 0.
Under simplifying assumptions, the muon intensity is approximately proportional to
cos?(0), with n = 2-2.2 depending on the muon energy spectrum and atmospheric
conditions. This angular dependence arises from the increased path length through the
atmosphere for inclined trajectories, which enhances decay and interaction
probabilities.
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In the second part of our experiment, we explored the angular dependence of
muon incidence by positioning the three GM tubes in Telescope Mode (Figure 6). The
students adjusted the Zenith angle of the apparatus to identify the angles that would
produce the highest number of cascade events. Measurements were taken over several
weeks, varying the angle from 0 to 180 degrees in 10-degree increments. Data was
recorded along both the North-South and East-West directions. The experiment utilized
11 steel plates, which had been determined in the first part of the experiment to be the
optimal quantity for detecting cascade events. The combined thickness of the 11 plates
was 33.74 mm. Most muons were detected when the telescope was oriented vertically,
while virtually no coincidences were recorded when it was horizontal. Muons may
interact with air molecules on their way through the atmosphere and can decay into
primarily electrons, positrons, and neutrinos. The muon flux was found to be
proportional to cos*(0), where 0 is the angle from the vertical. The GM tubes are
positioned perpendicular to the unit’s axis, and the distance between the two tubes
furthest apart defines the angular resolution. For counting rates, achieving highly
precise angles is not necessary.

Fig. 6. Telescope mode setup [12]

The uncertainty on the zenith angle A8 is given by the formula: A6 = arctan
(D/L),

where D is the effective diameter of the Geiger tube (28.6 mm), and L is the
distance between the two outermost Geiger tubes.

Plot the count rates on the y-axis and the zenith angle 6 on the x-axis with vertical
line segments to represent the uncertainty in the count rates. Add horizontal line
segments to represent the uncertainty in the zenith angle.

Count Rate as function of zenith angle 0 is approximately proportional to cos? (0).

R (0) = Kecos? (0), where R (0) is a count rate, 0 — zenith angle, K is a constant
that will be determined by fitting the data near zero.

Experimental results. In this experiment, we investigated how varying the
thickness of the steel plating above the Geiger tubes affected the number of cosmic ray
cascades detected. The relationship between the number of steel plates and the number
of cascades detected was not expected to be linear. As discussed earlier, cascades are
initiated when a gamma ray passes close to an atom’s nucleus. By adding steel plating
above the detectors, we provided more nuclei for the gamma rays to interact with,
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thereby increasing the number of cascade detections. However, if the steel plating
became too thick, the electrons and positrons produced in the cascades would lose
energy, eventually reaching the critical energy level, at which point the cascade would
end before it could reach the Geiger tubes. This experiment aimed to identify the
optimal plate thickness that produced the highest number of cascade detections.

The summarized results of cosmic ray cascade count as a function of plate

thickness are presented in Figures 7 and 8.
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Fig. 7. “Box and Whisker” graphs of muon events count vs. plate thickness.

The graph above shows the collected muon data from 2022 and 2023, along with
an average line representing the data trends. A "muon event" refers to the simultaneous
detection of a muon in all three Geiger-Miiller tubes. These events are also referred to
as “counts.” The red line represents the data collected in 2022, while the gold dashed
line corresponds to the data from 2023. The blue line indicates the meaning of all
collected data (including reruns of certain 2023 experiments), with whiskers denoting
the standard deviation based on the sample size.

“Box and Whisker” plots are a useful graphical tool for displaying the variation
within a data set. Unlike histograms, they provide additional insights into data
distribution, including locality, spread, and skewness, all within the same graph. The
top and bottom of the whiskers represent the extreme data points [3].

Cosmic Ray Cascade Count vs. Thickness of Plates (cm)
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Fig. 8. Simplified histogram of muon event counts versus plate thickness.
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As shown in Figure 8, the experimental results align closely with the theoretical
predictions made by B.B. Rossi [4], who conducted two landmark experiments that
significantly advanced the understanding of cosmic rays. Both experiments involved
triple coincidences of pulses from three Geiger counters. In the first experiment, the
counters were aligned and separated by blocks of lead, while in the second, the counters
were arranged in a triangular configuration, ensuring that no single particle could
traverse all three counters in a straight line.

The results from the first configuration demonstrated the existence of cosmic-
ray particles capable of penetrating up to 1 meter of lead [9]. In the second experiment,
with the counters enclosed in a lead box, it was observed that some cosmic rays interact
with lead to produce multiple secondary particles. As an extension of this setup, Rossi
measured the rate of triple coincidences as a function of the amount of lead above the
counters. The plot of this rate against thickness, which became known as the Rossi
curve, revealed a rapid increase in coincidence events with increasing lead thickness,
followed by a gradual decline [10, 16]. These findings confirmed, as we discussed
earlier, that ground-level cosmic rays consist of two components: a "soft" component,
capable of generating multiple particle events, and a "hard" component, capable of
penetrating great thicknesses of lead.

In our case, the counting rate increased exponentially as the thickness of the
absorber material increased. The rate reached its peak at approximately 3.09 cm of steel
plating before gradually decreasing.

In the second part of our experiment, we investigated the angular dependence of
muon incidence. The results of this experiment are shown in Figure 10. The measured
angular distribution of muons was well described by a cos?(0) dependence. Maximum
count rates were observed near the vertical orientation, with negligible rates near the
horizontal configuration. These results align with established measurements of
atmospheric muon flux.
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Fig. 9. The Count Rates vs. Zenith Angle ()
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The students concluded that the optimal angle for detecting cascade events was
70 degrees from the northern horizon and between 70 to 100 degrees from the eastern
horizon.

The final set of measurements was conducted using a fixed optimal geometry
over an extended period. A negative correlation was observed between the count rate
and barometric pressure (Figure 10) and positive correlation was observed between the
count rate and atmospheric temperature (Figure 11).

A clear negative correlation was observed between muon count rate and
barometric pressure. This relationship can be expressed using the barometric
coefficient B: AN / N = —f AP,where B is typically on the order of 0.1-0.2% per hPa
for ground-level muons. The measured values in this experiment fall within this
expected range.

Atmospheric pressure and temperature influence muon flux through changes in
atmospheric density and scale height. Increased pressure corresponds to a denser
atmospheric column, increasing the probability of muon decay and energy loss before
reaching the detector. Conversely, higher atmospheric temperatures cause the
atmosphere to expand, shifting meson production to higher altitudes where decay into
muons is more likely than interaction, resulting in increased muon flux at ground level
[14, 15].

Atmospheric pressure and temperature data were obtained from local
meteorological records and synchronized with muon count measurements.

Counts Rate vs Atmospheric Pressure

ee o o o g

Fig. 10. Dependence on Atmospheric Pressure

As atmospheric pressure increases, the muon count rate decreases. Higher
pressure means a denser and thicker atmosphere, which increases the probability of
muon decay before reaching ground level and enhances the chance of muon
interactions (e.g., scattering or absorption) with atmospheric particles.

This effect is often quantified using the barometric coefficient: AN/N=—f-AP,

Where N is the muon count rate, AP is the change in atmospheric pressure; f3 is
the barometric coefficient (typically ~0.1-0.2% per hPa for ground-level muons).

248



Bbiprux me3 IX-i MiKHapooHoi HayKoseo-npaxmuunoi Kongepenuii «Aemomobirbnuil mpancnopm ma ingpacmpykmypa»

Counts Rate vs Temperature

+— 3 —o° . S

Fig. 11. Dependence on Atmospheric Temperature

Higher temperatures cause the atmosphere to expand, raising the altitude at
which cosmic ray interactions produce pions and kaons. This results in more mesons
decaying into muons rather than interacting, since the air is less dense at higher
altitudes. Consequently, more muons reach ground level, increasing the count rate.

This is described by the temperature coefficient: AN/N= ar-AT/T,

Where: or i1s the temperature coefficient (typically ~0.1-0.3 for muons,
depending on energy and zenith angle), T is the effective temperature of the atmosphere
(a weighted average over altitude, not ground level temperature).

Conclusion. Pasco Muon Observatory Apparatus has an exceptional educational
value:

1.Demonstrates the existence and behavior of cosmic rays.

2. Allow students to study the concept of particle detection and coincidence

circuits.

3.Provides hands-on experience with fundamental particle physics concepts.

This experiment demonstrates that sophisticated concepts from particle and
atmospheric physics can be successfully incorporated into undergraduate engineering
laboratories. Students engage with authentic data, long-term measurements, statistical
analysis, and theoretical modeling, fostering deeper conceptual understanding and
research skills aligned with ASEE educational objectives.

The investigation confirms that ground-level muon flux is significantly
modulated by atmospheric pressure and temperature. The observed anti correlation
with pressure and positive correlation with temperature are consistent with established
cosmic ray physics. Beyond its scientific outcomes, the experiment provides a robust,
adaptable platform for experiential learning in engineering and physics education.
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NAapHUKOBUX Tra3iB. 3MEHILEHHS HEraTMBHOTO BIUIMBY TPAHCIOPTY Ha JIOBKULIA
MOXKJIMBE 3a PaxyHOK BUKOPHCTaHHS AQJIbTCPHATUBHHUX BHUIIB IMajMBa, 30KpeMa
ctucHeHoro mnpupomHoro rtazy (CIII). V poboti mochimkeHo eheKTHUBHICT
3actocyBanHa CII[-aBTOOyCiB y MIDKMICBKUX TIEPEBE3E€HHSIX Y TMOPIBHSIHHI 3
TPaJAMIIIHHUMU JU3EIHPHUMHU aBTOOyCaMH, SKi JOMIHYIOTh y 0araThoX KpaiHax Ha
OCHOBI BIIOMHX JOCTIKCHB.

Mertoro nocnimkeHHs € oninka BUkuiB CO: Ta BiIMOBIAHUX 30BHIIIHIX BUTPAT
MpU eKCIUTyaTallii aBToOyCIB PI3HUX THUIIIB. AHaI3 MPOBEACHO IS TPhOX TEXHIKO-
texHosoriunux BapiaHTiB CIII-aBToOycCiB 1 JBOX THINIB AM3EIBHUX aBTOOYCIB 3a
JOoTHpMa BapiaHTaMH PO3BUTKY TPAHCHOPTHOI Mepexi: OazoBum (2016 poky),
notouHuM (2025 poky), ontumictuaaum (2035 poky) [1-5].

3a pe3ysibTaTaMH MPOBEICHOI0 aHAIITUYHOTO JTOCHIJIKEHHSI, BCTAHOBJICHO, 1110
aBTOMOOUTbHUIN TpaHcTOpT hopmye 110 75% Bukuaie CO2 y TpaHCIOPTHOMY CEKTOPI,
a caM CEKTOp CTaHOBUThH ONu3bKO 23% riobanbHux BUKUAIB [1, 3]. TeopeTtuuyno
JIOBEJICHO, 1110 Mpu 3ropsiHH1 1 kr nanuBa yTBoproeThes <3,7 kr CO:2 [2, 3]. OcHoBHa

MeTa JIOCHIPKEHHS — KUIbKICHA oliHKa BUKUAIB CO: Ta 30BHILIHIX BUTPAT MNpHU
BukopuctanHi CIII-aBToOyciB y MOpIBHSHHI 3 JAM3€IBHUMHU B MIXKMICBKUX
NIEPEBE3CHHSIX.

3anporOHOBAaHO KOMIUIEKCHY MOJEJIb, IKa BKIIIOUYAE:
PO3paxyHOK BUTpAT I1aJIMBa,

QCHFL- = ((365 ) Ncep.ao6. D L-q- nan)_) (1)

100 i/
ne Qcrr; — plYHE CIIOKUBAHHS CTUCHEHOTO mpupoHoro razy (CIII) Ha i-Tii AisHIi
JIOpOTH y BapiaHTi j, M>/piK;

Jj — 1HAEKC BaplaHTIB PO3BUTKY TPAHCIOPTHOI Mepexi (0a30BUM, MOTOYHUH,
ONTUMICTUYHHUN);

[ — IHAEKC IUISHKU JOporH (Bcboro n=302);

365 — KUIBKICTb JTHIB y POIIi;

Nep.oos.- — CEpeAHbOPIUHA JOOOBA IHTEHCUBHICTh PyXy aBTOOYCIB, aBT./100a;

Qm.ous — BUTpATA JU3EIBHOTO MaJIMBAa aBTOOYCOM Yy BUIBHOMY IOTOIN pyxy, /100

KM;
L — noBxxuHa AUISTHKA JOPOTH, KM;
¢+ — KOPUTYIOUHI KOe(II[iEHT BUTPATH MaluBa, KU BPaXOBY€E BIUIUB YMOB PyXy
(3aTopu, MBUAKICTh, IHTEHCUBHICTBD);
Mpom — KOEQILIEHT MaJUBHOTO €KBiBajeHTa (MEPEeBOAUTH BUTPATH AM3ENS Y
Butpatu CIII);
Koedimientn Bukumis: mas CIIT konuBaeTbest B Mexkax 2157-2403 r/m3,
nutst usenst - 2603-2917 r/n. Bapticts BukuniBmosxe 0yta 110 55 eBpo/TonHa CO:z (10
2030 poky) [2, 3, 5].
3a pe3ysbTaTH 10 TPAHCHIOPTHOMY MOIHUTY BCTAHOBJIEHO, 1110 OOCSAT IepeBE3eHb
MO3Ke 3pocTH 3 7974 mitH macaxkupo-kimometpis (2016) mo 10156 mun (2025), ay 2035
potii Mmoxe nocaraytu 24753 muiH. [Ipu nbomy oOcsr aBToOyCHHX nepeBe3eHb 10 2025
POKY MOBUIBHO 3pOCTaB - MpuoOInM3HO Ha 21,5%, 10 CBITYHUTH MPO 3MIHY CTPYKTYpH
nonuty. CepelHd MBUAKICTh aBTOOYC1B 3HU3UIIACH B cepeiHboMy Ha 18-19 km/rox [3].
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V Bcix BapianTax CIII'-aBToOycu maroth HUX4Y1 Bukuau. Hanpuknan, 2016 pik
— CIII" - 136 Tuc. ToHH/piK, nu3ens 179 tuc. ToHH/piK, a 10 2035 poKy IPOrHO3YETHCS
10 235,9 tuc. ToHH/piK (AW3ek), a 3HWKEHHS BUKUIB cTaHOBUTH CO:2 - 10 56 THC.
ToHH/piK. OTprMaHi MOKa3HUKHU 30BHIMHIX piyauX BUTpaT CO2 B 2016 - 2,59...3,39
MJTH €BpO 1 mporHO3yeThes ¥ 2035 mo 12,97 muH eBpo. Exonomis Big CII-aBToOyCiB
cranoButuMe — 12...24%. A nutomi BuTpatu aBToOyciB Bif 1,0 €eBpo/100 kM y 2016
pori 0 4,19 y 2035 [4, 5].

CTOCOBHO BIUIMBY YMOB pPyXy BCTaHOBJICHO, IIO IiJIBUIIIEHHS MIBUAKOCTI (B
Mexkax 90...100 km/ro, 301JIbIITy€ BUTPATH MTAJIUBA.

Otxe, CIII'-aBToOycu € edekTUBHIIIMMU 3a Au3eibHI 3 TO4kH 30py COs..
Haiikpamuii BapiaHT Ha Haml TOTJAA 0Oe3 CHUCTeM JoouMINeHHs. BogHodac
1H(GPACTPYKTYpHI TOKpAIIEHHS] MOXYTh IMIJBUIIYBATU BUTPATH 4Yepe3 3pOCTaHHS
mBUAKOCTI. [le moTpedye KOMIUIEKCHOTO MiAXOAY JO IUTAaHYBaHHS TPAHCIIOPTHHUX
CHCTEM.

YK 656.13:005.332.1:502.131.1 _
BIIV/IUB ESG-KPUTEPIIB HA OIIEPAINIMHY EOEKTUBHICTD
ABTOTPAHCHOPTHHUX IIIAITPUEMCTB

Joxienko Jlapuca MukoJiaiBHa, K.€.H., IOLIEHT
Hayionanvnuii ynisepcumem « Kuiscokuul agiayiiHutl iHCMumymy»
larysa.dokiienko@npp.kai.edu.ua

Tpancdopmaiiisi aBTOTpaHCIIOPTHOTO ceKTopy mia BimmuBoM ESG-kputepiiB
3yMOBJIEHAa HEOOXIJTHICTIO MOCsSTHeHHs Iineidl [lapu3bkoi KiiMaTU4YHOI yroaud Ta
€BpONENCHKOr0 3€JEHOr0 KYypCy, a BIPOBAKEHHS TMPUHIIMIIB E€KOJIOTTYHOTO,
coIiaJpHOrOo Ta KopropatuBHoro ympasiiHHs (ESG) crae He mnuile BUMOTORO
perynaTopiB, ajie W KPUTUIHUM (PAKTOPOM BIKMBAHHS. ABTOTPAHCIIOPTHUN CEKTOP
TPaJAMIIITHO ACOLIIOETHCS 3 BUCOKUM PIBHEM BUKHU/IIB MTAPHUKOBUX Ia3iB, IHTEHCUBHOIO
eKCIUTyaTalll€ro TPYJAOBUX PECYPCIB Ta CKJIAJIHUMHU CXEMaMU YIIPaBIIiHHS, 110 POOUTH
Horo 11eaqbHUM OO’€KTOM [JIsl aHalli3y BIUIMBY HE(IHAHCOBHX KpHUTEPIiB Ha
onepailiiny e)eKTUBHICTb. AKTyalbHICTh MOCHIIOETHCA BINCHKOBUMHU BUKJIUKAMU B
VYkpaiHi, 110 BUMararoTb CTBOPEHHSI aBTOHOMHOI, €HEeproe()eKTUBHOI Ta COIlaIbHO
aJanTOBaHOI TPAHCIOPTHOI CHUCTEMHM, 3[IaTHOI IHTETPYBATHUCA B €BPONMECHUCHKUN
npoctip. BinmoBinHO, aBTOTPAHCTIOPTHA Tally3b CTHKAETHCS 3 YHIKAJILHUM Ha00pOM
BUKJIMKIB: HEOOXINHICTIO JekapOoHi3aimii aBTOmapKy, 3a0e3MedeHHsIM Oe3MeKu
JIOPOKHBOTO PYXY Ta MPO30PICTIO JAHITIOTIB MOCTAYaHHS.

Onmnepariiiina epeKTUBHICTH aBTOTPAHCIIOPTHUX MIANPUEMCTB y Mexax ESG-
napagurMy peai3zy€eThCsl Uuepe3 TPU BEKTOPHU:

1. Exonoriunuii Bektop (E), sikuil € HallOUTbII 0OGroBOPIOBAHUM Ta BUTPATHUM
JUIsl aBTOTPAHCIIOPTHUX MIANPUEMCTB, aJKE ABTOTPAHCHOPT BIJIMOBIJAE 32 3HAYHY
YaCTKy CBITOBUX BHKH/IB MAapHUKOBUX Ta3iB, MPUUYOMY BHUKHIM BIJI BaXKKHUX
TpaHcHnopTHUX 3aco0iB 3pocau Ha 83% 3 1990 poky. BmpoBamkenns ESG ne
OOMEXY€EThCSl JIMIIE 3aMIHOI0 PYXOMOTO CKJIaly, a BEJIMYE3HUU MMOTEHIan s
MIJBUIICHHS €()EeKTUBHOCTI KPHETHCS B ONTHUMI3AIlli ICHYIOUHMX MPOLECIB uepes
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iHCcTpyMeHTH mTy4dHOoTo 1HTeNneKTy (Al) Ta Intepuery peueit (IoT): Al-mappyTtu3ariis
(IMHAMiYHA 3MiHAa MapUIPYTIB y pPEaJbHOMY 4Yaci J03BOJSE 3HU3UTU CIOXKHBAHHS
nanbHOTO Ha 15-30% 3a paxyHOK YHUKHEHHS 3aTOpPIB, ONTHUMI3AIlil 3aBaHTaKEHHS Ta
MiHIMIi3alii X0J0CTUX TMpoOIriB), TeleMaThKa Ta KOHTPOJb TIOBEAIHKA BOJIS
(MOHITOPUHT PI3KOr0 TaJIbMyBaHHS, MPUCKOPEHHA Ta 4Yacy poOOTH JBUTYHa Ha
X0JIOCTOMY X0y JI03BOJISIE CKOPOTUTHU BUTpaATH Ha nanbHe Ha 10-15% Ta npogoBxKuTH
TEPMIH CIy>KOM arperariB), MPEeIUWKTUBHE OOCIyroByBaHHsS (BuUKopucTaHHs [oT-
JATYMKIB JIJIT MOHITOPUHTY CTaHy BY3JIiB TPAHCIIOPTHOTO 3aC00Y 103BOJISIE YHUKHYTU
aBapiiHUX 3yNMUHOK Ta 3HU3UTH OmepalliiiHi Butpatu Ha 25% mnpotsarom nepmux 18
MICSIIIB TTICIIs BIPOBAKEHHS ). L1 TEXHOJIOT14HI pillIeHHS CTBOPIOIOTH MPSIMUM 3B'SI30K
MDK €KOJIOT1YHOK METOI0 (3MEHIIIEHHS BHKHJIIB) Ta €KOHOMIYHOIO €()EKTHBHICTIO
(3HMxKeHHs1 cobOiBaprocTi), 1m0 poduth ESG-crparerito mnpuBabiMBOIO A
IParMaTUYHOTO MEHEJKMEHTY.

2. CouiasibHUM BEKTOP (S) B aBTOTPAHCIIOPTI YACTO HEIOOIIHIOETHCA, X04Ya BIH
0e3mocepe/IHbO BIUIMBAE€ HA CTAOUIBHICTH omepauiid. BiTuM3HsHa aBTOTpaHCHIOpPTHA
rajxy3b CTUKAETHCS 3 TOCTPUM AePIUUTOM KBadi(iKOBAaHUX BOJIIB, 1 YMOBU Mpalil
CTalOTh TOJIOBHMM YHMHHHKOM Yy KOHKypeHUIi 3a kaapu. CTaOUIbHICTh KaJpiB Ta
Oe3meka pyxy € KpUTHUYHUMH JUIsl 3HIDKEHHS ONEpaliifHuX BTpaT, aJkKe TUIMHHICTh
KaJIpiB MOHAJ 5% CTBOPIOE PU3HKH, SIKI HIBEIIOIOThH NIEPEBArk BiJl HOBUX TEXHOJIOT1M.
Cucremu TelleMaTHKH, COLIQJIbHI TapaHTii, MpOrpaMyd MEHTAJIbHOIO 3/I0POB's,
HaBYaHHS 1 yTPUMaHHS MEpCOHaly, 3a0€3MeYeHHs] T1IHUX YMOB BIANOYMHKY €
OCHOBHUMH OIEPALIMHUMHU BaXeJIIMU JaHOTO BeKTOpy. CTaOlIbHUI Ta MOTUBOBAaHUMN
nepcoHan 3ade3neuye BUILY HAJIIHHICTh MEPEeBE3€Hb, MEHIITY KUIbKICTh 3aTPUMOK Ta
Kpalry pemyTaiiio cepesl KieHTiB. OKpeMuil acmeKkT COLIalbHOTO KOMIIOHEHTY —
peiHTerpailisi BeTepaHiB — € YHIKQJIbHUM BUKJIMKOM JJI YKPAaiHCHKOTO PUHKY Ipalll B
TPaHCIIOPTI.

3. KomnoneHnT koprnopatuBHOro ynpasiiHHs (G) 3a0e3nedye CTpyKTypy, 3a
JIOIIOMOI'OK0 SIKOI €KOJIOTIYHI Ta COILIAJBbHI Il CTAlOTh YAaCTHHOI I[OJEHHOIL
JISJTBHOCT1, Ta BKJIIOYA€ aHTUKOPYIIIIIHI 3aX0/Id, €TUYHI CTAHJAPTH YIPaBJIHHS Ta
AKICTh, MPO30picTh He(iHaHCOBOI 3BITHOCTI. B €C BpoBaKeHO HU3KY AUPEKTHUB, 110
CTalOTh OOOB'A3KOBUMH JJI BETUKUX KOMIIAHIM 1 MOCTYIOBO MOUIUPIOIOTHCS HA BECh
nanutor mnoctradanHs: CSRD (Corporate Sustainability Reporting Directive)
pPO3LIMPIOE  KOJO KOMIIaHIA, 3000B’S3aHUX 3BITYBaTH NP0 CTAJIMHA PO3BUTOK,
BUMararouu BignoBigHocTi ctanmaptam ESRS; EU Taxonomy xknacudikye
E€KOHOMIYHY MISUTbHICTh 3a 11 BHECKOM Yy KJIIMATHYHI IIJI1 1 JJI1 aBTOTPAHCIIOPTY I1€
O3Hauae, M0 TIAbKM 1HBECTHI] B IMEBHI THUIU PYyXOMOTO CKJaay BBaXKaTHUMYThCS
3eneanmmy; CBAM (Carbon Border Adjustment Mechanism) xo4a Ge3mocepeaHbo
CTOCYEThCS IMIIOPTY TOBApiB, ajieé  OMOCEPEJAKOBAHO BIUIMBAE HA JIOTICTUKY,
CTUMYJIIOIOUYH MEPEBI3HUKIB 3BITYBATH PO BYTJICLIEBUM CII1J] KOXKHOI TIOCTaBKU. Takum
YUHOM, SIKICTb YIPaBIIHHS B AaBTOTPAHCIOPTHOMY MIJMPUEMCTBI BUMIPIOETHCS
3/IaTHICTIO 1HTErpyBaTU III BUMOTM B CHUCTEMY PHU3UK-MEHEIP)KMEHTY 1 HAasIBHICTb
HezanexxHux ayauTiB ESG-ganux Ta npuB’si3ka BUHATOPOJMU TOM-MEHEIKMEHTY 0
MOKA3HUKIB CTAJIOrO0 PO3BUTKY € IHJAMKATOpPaMH 3pUIOCTI KOPIOPATUBHOTO
yOpaBIIHHS.
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BignosigHo, onepaitiiina e)eKTUBHICTh aBTOTPAHCIOPTHOIO MiANMPUEMCTBA Y
koHTekcTi ESG BHU3HawaeThcsl He JMIe MiHIMI3AIEl0 BUTpAT, a W 3JATHICTIO
aIarTyBaTUCS 10 3MIHHUX PEryJISTOPHUX BUMOT, 3alTy4yaTH TaTAaHOBUTHX (haxiBIiB Ta
MiHIMI3YBaTu BapTicTh Kamitanmy. s edexkTuBHOro BrnpoBamkeHHs ESG-crparerii
HEOOX1IHO BIMINTH BiJ 3arajibHUX JAEKJIapamiil 10 KOHKPETHUX METPHUK: MHUTOMIi
Bukuaun CO; HAa TOHHO-KUIOMETp 3 MeTOI0 ix 3MmeHmeHHs Ha 55% mo 2030 poky;
eHeproe(eKTUBHICTH aBTOMAPKY (po3paxyHok KBt-roa ado mitpis Ha 100 kM mpo0iry)
3 METOIO 3HM)KEHHSI BUTPAT Ha €HEprito yepe3 BUKOpUCTaHH1 Al; TUIMHHICTh KaJipiB —
yTpUMaHHs TTOKa3HUKa HUXK4e 5%; yacToTa 1HUMAEHTIB (KUIbKICTh TpaBM Ha 200 Tuc.
rojl) 3 METOI0 3HM)XEHHS CTPAaXOBUX BUTPAT Ta MPOCTOIB aBTOTPAHCIIOPTY; YaCTKa
«3EeJICHUX» aKTHUBIB 337151 AocTyIy 110 dinancyBanHs [FI; piBens onudpyBanHs 1aHux
JUTsl 3MEHIIEHHSI BUTPAT Ha ayJUT Ta KOMIUIA€HC.

JUig yKpaiHChKOTO aBTOTpaHCNopTy BhpoBamkeHHs ESG-kputepiiB HaOyBae
0COOJIMBOrO 3HAYEHHS B yMOBaX IOBHOMACIITA0OHO1 BIMHM Ta Kypcy Ha 4jieHCTBO B €C.
["apMoHi3alis 31 cCTaHAapTaMU CTAJIOr0 PO3BUTKY € HE JIMIIE YMOBOKO IHTErpamii B
€BPOIEUCHKUI PHUHOK, @ ¥ IHCTPYMEHTOM 3aJlydeHHS KOIUTIB JJIsl BI1JHOBJICHHS.
MixHapoH1 OaHKU BUCTYIIAIOTh TOJIOBHUMH KaTaJl13aTOPAMU «3€JIEHOTO» IEPEXOTY B
VYkpaini, Hanpukiazg, y 2025 poui oOcsar ¢inancyBanHd Ykpainu Big €BPP pocar
peKopaHuX 2,9 MiIpJ €Bpo, TpudoMy 57% 1HBECTHIIIM OYyJIO CLIPSIMOBAHO B IPUBATHUIMA
CEKTOp, a MPIOPUTETHUMH OYJIM MPOEKTHU 3 «O3EJCHEHHS JIOTICTUYHUX JIAHITIOTIB Ta
HiATPUMKA MyHIIMIAIBHOTO eJeKTpoTpancnopty; €1b BuaiiuB nonaa 74 MiH €Bpo Ha
KPUTHYHY  1H(QPACTpyKTypy, BKJIIOYAIOUM EHEProeeKTUBHY  MOJEpHI3aLllIo.
MiHicTepCTBO €KOHOMIKM YKpaiHM Harojiolrye Ha HEOOXIAHOCTI TOETaIHOIo
BIpoBapKeHHS cTaHaapTiB 3BiTHOCTI CSRD/ESRS miist BiTun3HsAHOTO 013HECY 1 IS
MEPEBI3HUKIB 11€ 03HAaYa€ HEOOXIIHICTh 1HBECTYBAaTHU B CUCTEMHU ITUGPOBOTO OOJIKY
BHUKHU/IIB YK€ CBhOTOHI, II0O BIAMOBIIaTH BHUMOTaM €BPOINEHCHKUX KOHTPAreHTIB.
Buknuky, Taki SK €HEepreTMYHuid  JaedimuT, 3MYyHIyIOTb aBTOTPAHCIOPTHI
NIJIPUEMCTBA IIyKAaTH T1OpUAHI PIIIEHHS, BKIOYAOUYM BUKOPUCTaHHS Ol0mainBa siK
NEPEX1THOTO eTaIy nepe/ NOBHOK eNeKTPU(IKALIELO.

Otxe, BrumB ESG-kpuTepiiB Ha onepaniiiHy e(heKTUBHICTh aBTOTPAHCIOPTHUX
MIJIPUEMCTB € KOMIUIEKCHUM Ta 0ararorpaHHuM. Y KOPOTKOCTPOKOBIW MEPCIEKTUBI
BIPOBA/PKCHHSI E€KOJIOTIYHMX Ta COIIAJIbHUX CTAaHJAPTIB MOXKE MPU3BOJIUTU [0
3pOCTaHHS BUTpAT Ta ()IHAHCOBUX PU3MKIB, IPOTE B TIOBrocTpokoBomy mepioal ESG
J€ SIK TIOTYXHUW MEXaHI3M ONTHMI3allii, 0 J03BOJISIE 3HU3UTH BapTICTh KarmiTany,
MOKPAIIUTH PEMyTaIlifo Ta 3a0e3MeYUTH CTIWKICTh 10 BOJATHJIBHOCTI PUHKY
eHepronociiB. st Yipainu nuisix ESG € 6e3anpTepHaTHBHUM, 2 B YMOBaX 0OMEKEHHX
BHYTPIIIHIX PECYPCIB JOCTYI 10 MbKHapoaHoro ¢inaHcyBaHHs Bix €bPP Ta iHmmx
IHCTUTYIIN BIOKPUTUHN JIMIIE JJIA TUX KOMIAHIN, SIKI JEMOHCTPYIOTH IMPO30PICTh,
BIIMOBIAANBHICTh Ta TOTOBHICTH 10 JekapOonizamii. Takum unaom, ESG crae He
IPOCTO MOJIHUM TPEHAOM, a PYyHIAAMEHTOM JjIsl MOOYI0BU Cy4acHOi, e(h)eKTUBHOI Ta
KOHKYPEHTOCIIPOMOKHO1 TPAHCIIOPTHOI CUCTEMMU.
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YK 656.025.4:364.4
®OPMYBAHHA JOCTYHHOI'O CEPEJOBUILIA Y CUCTEMAX
I'POMAJCBKOI'O TPAHCIIOPTY AJIA OCIBb 3 IHBAJIITHICTIO

3arypcbka CeiTiiana MukosaiBHa, K. (U10C. HayK
KH3 KOP «KwuiBchkuii 00J1aCHUIA IHCTUTYT
MICIISIUTIOMHOT OCBITH MEAaroriyHuX KajapiB»
e-mail: zagurskasm(@ukr.net

He3Bakatoun Ha 3pOCTaHHSA TIJIOOAJIBHUX 3yCHJIb LIOJ0 BAOCKOHAJIECHHS
1H(paCTPYKTYypH TPOMAJICBKOTO TPAHCHOPTY, MK 3aJCKJIapOBAHOI0 TMOJITUKOIO Ta
MPAKTUYHOIO peati3alli€lo Bce Ie ICHY€ MOMITHUM pO3puB. Pe3yiabTaTH YUCICHHHUX
JOCIIIJIKEHb CBIAYATD, 1110 0OMEXEHHI JOCTYI 10 TPOMAJIChKOr0 TPAHCIIOPTY i Hajami
3QJIMIIAETHCS  CYTTEBOIO TEPEIIKOAOK IS COIIAJIbHOI IHTerpamii Joaed 3
1HBagHIcTI0. KoMIUIEKCHE pO3yMiHHS TOCTYMHOCTI HOBUHHO OXOIUIIOBATH HE JIMILE
KOHCTPYKTUBHI OCOOJIMBOCTI TPAHCIIOPTHUX 3aCO01B, aJie 1 YBECh MPOIEC 3A1HCHEHHS
NOI3KK — BIJ IJIAHYBAaHHSA MapLIpyTy Ta Opi€HTalli B TPAHCHOPTHIA CHCTEMI 0
MOCAJIKH, MIEPEMIIIICHHSI BCEPEIMHI TPAHCTIOPTHOTO 3ac00y Ta BUCAIKHU. Y Cl €JIEMEHTU
LBOTO MPOLIECY € B3AEMOIOB’ I3aHUMH, TOMY MOPYIIECHHS (PYHKI[IOHYBaHHS Oy/b-IKO1
3 HOT0 JJAHOK MOYKE€ YHEMOKJIMBUTH 3A1MCHEHHS MMOT3IKU B L1IJIOMY.

JIyist motoTaHHs 3a3HAYEHUX MPOOJIeM 3HAYHA yBara MpUIIISETHCS KOHIICTIIIT
YHIBEpCAJIBHOTO JW3aiiHy. I[HTerpaifisi NPUHIMWINB JOCTYIMHOCTI 1€ Ha eTari
MPOCKTYBaHHS Ma€ BAXKJIMBI MepeBaru, OCKUIbKH CTBOPIOE CHPUSITIWBI YMOBH IS
IIMPOKOTO KOJIa KOPHCTYBadiB, BKJIIOYAIOYM JIIOJEH MOXMJIOTO BIKY, OaTbKiB 13
TUTSYUMU Bi3KaMH, TYPHUCTIB, sIKI HE 3HAHOMI1 3 TPAHCIIOPTHOIO CHUCTEMOIO, a TaAKOX
0ci0 3 IHBaTIAHICTIO [2].

Konrenitist A0OCTYIMHOCTI TPOMaJICHKOTO TPAHCIIOPTY BUXOAUTH JAJIEKO 3a MEXi
nuiie Gi3udHoi J0CTYMHOCTI. BoHa siBisie CO00I0 KOMIUIEKCHE TTOHSTTS, 1110 MOETHYE
1H(PACTPYKTYPY, POCKTYBAaHHS TPAHCHOPTHUX MOCIYT Ta iHGOPMAILIIiHI CUCTEMH 3
METOI 3a0e3NedyeHHs] PIBHOIO JOCTYyNy J0 MOOUIBHOCTI JJIsI BCIX KaTeropii
HaceJeHHs. Y BUNAAKY, KOJHU FPOMAJICHKUI TPAHCIIOPT MPOEKTYETHCS 3 ypaxXyBaHHIM
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NPUHLUINB 1HKIIO3UBHOCTI, JIIOAM 3 1HBAIAHICTIO OTPUMYIOTH MOXJIMBICTh
CaMOCTIIHO Ta OE3MEePENIKOHO JOCIATAaTH MTyHKTIB MPU3HAYCHHS [4].

Miceke cepeloBUIIE BiJIrpae BaXIWBY poJib y (POPMYBaHHI JOCTYIMHOCTI
CHUCTEM TPOMAJICEKOTO TpaHcmopTy. OcoOnuBe 3HAYCHHS Ma€ MepeXxa MiMoXiTHOT
1HGPACTPYKTYpH, sika 3a0e3mneuye 3B 130K MK )KUTIOBUMH palOHAMM Ta 3yIMHHKAMHU
ab0 CTaHILISIMH TPOMAJICHKOTO TPAHCIIOPTY, POPMYIOUM TaKUM YMHOM MOYATKOBY Ta
3aBepIIagbHy JIAHKM TPAHCHOPTHOI TMOI3AKK. Y BHUIAAKAaX, KOJH TPOTyapu
MIOIIKO/KEHI, MalOTh HEPIBHY INOBEpPXHIO a00 He oOjajHaHI TMaHIycaMH, JIOIHU 3
00MEXXEHOI0 MOOUTBHICTIO CTUKAIOTHCSA 31 3HAUHUMHU TPYIHOIIAMH II1]T 9ac MiAX0AY J0
3YIUHKY YU i1 3aJIMIICHHS, [0 YCKIIAJHIOE 3aBEPILICHHS MOI3/IKH.

Po3rairyBaHHs CTaHIIi TpoMajicbKOTO TPAHCIIOPTY TaKOXk ICTOTHO BIUIMBA€E Ha
pIBEHBb JOCTYIMHOCTI. SIKIO CTaHIli po3MIIIEHI HAa 3HAYHIN BIJCTaHI BiJ KUTIOBUX
paloHIB, MAaCaAXXUPU 3 OOMEKEHUMH MOMJIMBOCTSIMH 3MYIIIEHI JOJaTH 3HAYHI Ta
NOTEHIIITHO HeOe3MeyH1 BIACTaHl, 0 CYTTEBO 3HMKYE JOCTYIHICTh TPAHCIOPTHUX
nocayr [3] .

BaxxnmuBuM e1eMEHTOM TpaHCHOPTHOI 1H(PPACTPYKTypH € TIPOCKTYBaHHS
aBTOOYCHUX 3YINHUHOK, $IKI TOBHHHI 3a0e3mnedyBaTH ONTHUMAJIbHHUI OajaHC MixX
JOCTYITHICTIO, KOM(OPTOM 1 O€3MEKOI0. 3T1AHO 3 pe3yabTaTaMu JOCIIIKEHb MPOEKTY
Easter Seals Project ACTION (2006), npoekTyBaHHsS 3yIMHOK Mae Imependavyarv
MO>KJIMBICTh AOCTYNy JJIi KOPUCTYBadiB 1HBAIIJIHUX Bi3KiB, HASBHICTh JOCTATHHOI'O
MPOCTOPY TIiJ] HABICOM, MICIb ISl CHUIIHHS, HAJICKHOI BHIMMOCTI, a TAKOXK YITKOI
1H(DOopMaIli Mpo MapIIPYyTH Ta PO3KIA PYXY.

®di3uuHi 6ap’epu, Taki K BUCOKI OOPAIOPH, BIICYTHICTh MaHAYCIB a00 3HAYHA
PI3HMIISI BUCOTH MDK pIBHEM IUIaTGOpPMHU Ta MIJIOrO0 TPAHCIOPTHOTO 3acoly,
CTBOPIOIOTH JIOJATKOBI TPYAHOIII TiJ 4Yac TMOCAAKU TMMACAKUPIB 3 OOMEKEHOIO
MOOUTBHICTIO. 3HAYHOIO MPOOJIEMOIO TaKOX € 3a30p MK OOpJIIOPOM 1 BXOIOM J0
TPaHCTIOPTHOTO 3aco0y, SKWUH OCOOJMBO YCKJIQJHIOE TOCAAKY JJIsi KOPUCTYBadiB
IHBJIIIHMX BI3KIB Ta JIIOJIEH, IO KOPUCTYIOTHCS JIONMIOMDKHMMHU 3aco0aMu
nepecyBaHHs. Y TakMX BHUIIQJIKaX BCTAaHOBJEHHSA TNAHIYCIB a00 TMIIBHUIIICHUX
MOCaAKOBUX IJaTGopM po3risiaacThess sAK  edeKTUBHUM 3acid 3abe3neueHHs
0€3MeYHOro NoJ0JIaHHs PI3HMII BUCOT.

Kpim TOro, BHyTpilllHE IMJIaHyBaHHSA 0OaraThOX TPAHCIOPTHUX 3acO0IB J0CI
XapaKTEPU3YEThCS  HEIOCTATHBOIO KIJIBKICTIO TMPOCTOPY JUISI MaHEBPYBaHHS
IHBAJIITHUX BI3KIB, M0 3HUKYE KOMMDOPT KOPUCTYBAHHS TPAHCIIOPTOM Ta OOMEXKYE
MOKJIMBOCTI CAaMOCTIMHOTO TIEPECYBaHHS TACaXHUPIB BCEPEIUHI TPAHCIOPTHOTO
3aco0y [1].

BaxnmuBum dakTopoM 3a0e3medeHHs] CaMOCTIMHOCTI TacaXHpiB A  dYac
KOPUCTYBaHHS TPOMAJICBKUM TPAHCIIOPTOM € JOCTYIl JI0 TOYHOI Ta JTOCTOBIPHOI
iHdopmarrii. [IpoTe mr0aM 3 IHBATIAHICTIO HEPIKO CTUKAIOTHCS 3 1H(MOpMAIiiHUMU
Oap’epamu, SKi YCKIIQIHIOIOTh IUTAHYBAHHS TII0i3JI0K a00 JOCATHEHHS TTYHKTY
NpU3HAaYeHHs. Y BUMAJKaX, KOJU TpaHCHOpTHA 1H(OpMAILsl € HEYITKOW abo
BaXKKOJIOCTYITHOIO, KOPHUCTYBaudl MOXXYTh BIJIYyBaTH HEBIIEBHEHICTb a00 TPUBOTY
I10JT0 TTOT3/IKH, IO HEPIIKO MPHU3BOAMTH JI0 BiIMOBH BiJl BAKOPHCTAHHS IPOMAJICEKOTO
TPaHCTIOPTY.
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3 METO0 MOJIETHIEHHS] KOPUCTYBaHHSI TPAHCIOPTHOIO CUCTEMOIO TPAHCIOPTHI
orepaTopy TMOBHMHHI HajaBaTH 1HGopMmalio y dopMax, TOCTYMHUX IS PI3HHUX
KaTeropiii kopuctyBadiB. Lle Moxke BKIIOYaTH APYKOBaHI PO3KIAIU PYyXY, TeIePOHHI
JIOBIIKOB1 CITy>KOM, BeO-cailTH, a TakoX MOOLIbHI AOAATKH s cMmapTdoHiB. Sk
3a3Hauae Hopman (2007), mocTyn 10 TOYHHMX PO3KJIaAiB, MapUIpyTHOI iHpopMarliii Ta
JaHUX y PEKUMI pealbHOTO Yacy IIOAO0 OYIKYBAaHOTO Yacy MPHOYTTS TPaHCIOPTY €
KITIOYOBUM  (aKTOpoM (POpPMYBaHHA TO3UTUBHOTO KOPHUCTYBALIBKOTO JIOCBITY.
BiacyTHICTh 3ByKOBHX OTOJIONICHB Ta TAKTUIBHUX 1H(POPMAIIHHUX €JIEMEHTIB 3HAYHO
YCKJIAQJHIOE OTpUMaHHs 1H(OpMaIli Ipo MOI3AKU AJIs JIOACH 13 MOPYIICHHIMH 30DY.
Tomy HamaHHs 1H(pOpMAIlli OJTHOYACHO Y Bi3yaJbHOMY Ta ayaioopmari € BaKIMBUM
KpPOKOM JIO MIJBUIIEHHS IHKJIIO3UBHOCTI CUCTEM IPOMAJICHKOTO TPAHCIIOPTY.
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VIIK 331.45 (075.8)
JTOTPUMAHHS OCHOBHHMX MTPALIEOXOPOHHUX ACITEKTIB HA
BEJIMKUX JOTICTUYHUX [IEHTPAX YKPATHU

Mapuummuna €. L, , x. c.I. H., JOIIEHT
Hayionanvruii ynisepcumem 6iopecypcis i npupodokopucmysauns Ykpainu
marchyshyev(@gmail.com

JloTpuMaHHA 3aKOHOJABCTBA 3 OXOPOHM Mpalll Ha BEIMKUX JIOTICTUYHUX
IEHTpax € OJHUM 13 KJIIOYOBUX UMHHHUKIB 3a0e3meueHHs Oe3NeKu MpalliBHUKIB,
MBUIIEHHS MPOAYKTHUBHOCTI TIPaIll Ta 3HWKEHHS PiBHS BUPOOHUYOTO TPABMATU3MY.
B yMoBax CTpIMKOro pO3BUTKY JIOTICTUYHOI raiy3i, 3pocTaHHS 0OcCATiB
BaHTAXKOTIEPEBE3CHb Ta aBTOMATHU3AIII1 CKJIAJICHKUX TPOIECIB MTUTAHHS BIAMOBIIHOCTI
HOPMATUBHO-TIPABOBUM  BHMOTraM Ha0yBa€  OCOOJMBOi  aKTyaJllbHOCTI.  3a
CTAaTUCTUYHUMH JaHuMH, 10 35-40 % HemacHuUX BUMAAKIB y cdepl CKIAACHKOI
JIOTICTUKH TIOB’s13aH1 3 MOPYIIEHHSAM BUMOT IHCTPYKIIIM 3 OXOPOHU Tpalli, a OJIM3bKO
25 % — 13 HeOCTaTHIM PIBHEM HAaBYaHHS MEPCOHAITY.

Benuki JOTICTHYHI LEHTPU XapaKTEPU3YIOTbCS 3HAYHOIO UYHCEIbHICTIO
npatiBHuKiB (Big 200 1o 2000 oci0), BUCOKOIO IHTEHCHBHICTIO BAHTAKOMOTOKIB (10
10—-15 tuc. nmaner Ha A00y) Ta BUKOPHUCTAHHSIM PI3HOMAHITHOI TEXHIKH, 30KpeMa
HaBaHTa)XyBayiB, KOHBEEPHUX CUCTEM 1 aBTOMATH30BAHHMX CKIAACHKUX KOMILIEKCIB.
I{e cTBOpIOE KOMIUIEKC HEOE3MEUHHX 1 IIKIJJIMBUX BUPOOHUYHMX (DAKTOPIB, CEPET IKUX
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MEXaHIYH1 pU3UKU CTaHOBISATH OIM3bKO 45 %, epronoMiuHi — 20 %, eIeKTpOTEXHIUHI
— 10 %, a 1Hm (1rym, nui, MikpokiiMaTt) — 110 25 %. [1pu npomy piBeHb TpaBMaTU3MY
y BEJIHMKUX JIOTICTHYHHX LIEHTpax Moxke nocsratu 1,5-2,5 Bumagkie Ha 100
MpALIOYMX Ha piK. BiMOBIAHO 10 YHHHOTO 3aKOHOJABCTBA YKpaiHU, poOOTO1aBElb
3000B’s13aHMi 3a0e3neunTH QyHKIIOHYBAaHHS CUCTEMH YIIPaBIiHHS OXOPOHOIO Mpalli,
sKa BKJIIOYa€ 1AeHTU(IKAIil0 HeOe3MeK, OIHKY pHU3UKIB, BIPOBAIKECHHS
npo(diTaKTUYHUX 3aXOMAIB Ta MOCTIMHMNA MOHITOPUHT iX edexTuBHOCTI. [IpakTuka
MOKa3Yye, 110 BIPOBAHKEHHS pPU3UK-OPIEHTOBAHOTO MiIXOAY 103BOJISI€ 3HU3UTH PIBEHb
BUpoOHMUYOTO TpaBMatu3my Ha 20-30 % mpoTsrom mnepmwux IBOX pokiB. BomHnouac
aute 6sm3bk0 60 % JIOTICTUYHUX TIMPUEMCTB IMMOBHICTIO BIIPOBAIUIIN TaKi CUCTEMH,
IO CBIIYUTH PO HASBHICTH PE3EPBIB VIS TOKPAILICHHS.

Oco06nuBy yBary Ciiji OpUAUISTA HAaBUYaHHIO Ta 1HCTPYKTakKaM IpaIliBHUKIB.
JlocniaKeHHs OKa3yloTh, 10 PEryJsipHE MPOBEICHHS HABYAHHS 3 NIEPIOIUYHICTIO HE
piaure Hix 1 pa3 Ha 6 MICSIIB 3HH)KYE UMOBIpHICTh TpaBMaTu3My Ha 15—18 %. OnHak
Ha mnpaktuul 10 30 % mpaniBHUKIB HE MPOXOAATh MOBTOPHI 1HCTPYKTaX1 Y
BCcTaHOBJIeH1 TepMiHU. Kpim Toro, muie 50-55 % mianpueMcTB 3aCTOCOBYIOTh CyYacHI
METOJM HaBUAHHS, TaKi sIK CUMYJIALIIHI TpEeHIHTY a00 1UdpoBI mIaTGopmu.

BaxxnuBuM acriekToM € 3a0e31e4eHHs MpaliBHUKIB 3aC00aMHU 1HIMB11yalbHOTO
3aXMCTy. 3a OI[IHKAMH, BUKOPHCTAHHS CEpTU(PIKOBAHUX 3aCO0IB 3aXUCTy JI03BOJISIE
3HU3UTH pU3UK TpaBMyBaHHS Ha 25-40 %. Ilpote 6mm3bko 20 % mnpaiiBHUKIB HE
BUKOPHUCTOBYIOTh iX CHCTEMaTHYHO Yepe3 HEJAOCTaTHIN KOHTPOJIb 00 HE3PYUHICTh Y
BUKOpHUCTaHHI. BojHowyac aBTOMaru3alis TMpOLECIB KOHTPOJIO, 30Kpema 3a
JIOTIOMOT'OI0 CUCTEM BIJIEOCTIOCTEPEKEHHS Ta AATUYUKIB, JI03BOJISIE MIJABUIIUTH PIBEHb
JoTpuMaHHs BUMor 10 90-95 %.

AHani3 NpuYMH TOpYIIEHb 3aKOHOJABCTBA CBIAYWTH, 10 OCHOBHHUMU
dbakTopamMu € HEJAOCTaTHIM KOHTPOJIb 3 OOKy KepiBHULTBA (10 35 % BUMNAAKIB),
HU3BKUH piBEHb KyJIbTYpH Oe3neku (25 %), ekoHomist pecypciB (20 %) Ta HemocTaTHS
kBamidikamis nepconany (20 %). BrpoBamxkeHHS CHUCTEM MOTHBAIlil, BKIIOYAIOYU
MaTepiajibHe CTUMYJIIOBAHHS 3a O€3Me4Hy MOBEAIHKY, TO3BOJISIE 3HU3UTH KUIbKICTh
nopyueHs Ha 10—15 %.

Taxum unHOM, 3a0€3MeYeHHS TOTPUMAHHS 3aKOHO/IaBCTBA 3 OXOPOHHM TIpalli Ha
BEJIUKUX JIOTICTUYHUX IIEHTpax MOTpedye KOMIUIEKCHOTO MIAXOAYy, IO BKIIIOYAE
BJIOCKOHAJICHHSI CUCTEM YIPABIIHHS, MiABUINCHHS PiBHS HaBUaHHS, BIPOBAIKECHHS
Cy4YaCHHUX TEXHOJIOT1 KOHTPOJIIO Ta (hOpMYBaHHS KyJIbTypH 0e3neku. OdiKyeThCsl, 110
peasizallis 3a3Ha4eHUX 3aXO0/(iB JO3BOJIMTh 3HU3UTH PiBeHb TpaBMaTtu3my Ha 30—40 %
y CEpEeIHbOCTPOKOBIM TEPCHEKTHUBI Ta MIABUIIMTH €(PEKTUBHICTh MiSUTBHOCTI
TIIITPUEMCTB.

Jliteparypa

1. 3axon Ykpaiau «IIpo oxopoHy mpartti».

2. JCTY ISO 45001:2019 Cuctemu ymnpaBiaiHHS OXOPOHOIO 3I0pPOB’S Ta
0€3MeKOol0 Mmpalii.

3. JepxaBHa ciyx0a YKpaiHM 3 NHUTaHb Mpali. AHaIITAYHI 3BITU OO
BUPOOHMYOTO TpaBmaTusmy, 2023-2025 pp.

4. MixnapoaHa oprasizaiis mpaiil. besneka Ta ririeHa mpaii y CKJIaJChKii
sorictuil, 2022.
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YK 631.372:504.06:339.9(477:4-6€C)
BIIJIMB EKOJIOI'TYHOI'O 3AKOHOJABCTBA €C HA OHOBJIEHHA
MAPKY TPAHCIIOPTHUX 3ACOBIB ATPAPHOI'O CEKTOPY YKPAIHU

MeabHuk BajieHnTHHA, K.€.H., JIOLICHT
Jicenbknii BiTamaii, k.T.H., TOIICHT
®ypenko OuekcaHapa, CTyICHTKA
Hayionanvnuti ynisepcumem biopecypcie i npupodokopucmy8anHs Yxpainu

AKTyaJIbHICTb TEMHU 3yMOBJICHA MMOTIMOJICHHSIM €BPOIHTETPALIITHUX MTPOIIECIB Ta
IMIUIEMEHTAIlI€l0 YKPaiHOIO €KOJIOTTYHUX BUMOT €Bpormneiickkoro Coro3y, 30KkpeMa B
Mexax mnomtuku European Green Deal. Ll ctpareris mnepenbayae HOCATHEHHS
KJIIMaTU4HO1 HeWTpanbHOCcTI 10 2050 poKy Ta ICTOTHE CKOPOYEHHS BHUKHUIIB
NAapHUKOBUX T'a3iB Y BCIX CEKTOpPaX €KOHOMIKH, BKIKOYAIOUU CLIbChbKE TOCIOJApCTBO.

ArpapHuii cekTop YkpaiHu, sikuil hopMmye 3HaUHY 4acTKy ekcropty Ta BBII,
OINMHSAETHCS 1] BIUIMBOM HOBUX PETYJSATOPHUX BUMOT, IIIO CTOCYIOTHCS HE JIMILE
MPOYKIlii, a i TeXHOJOTiH 1i BUpoOHUITBA. BogHOUac BNPOBAKEHHS MEXaHI3MY
Carbon Border Adjustment Mechanism cTBOpro€ puU3UKHU TOJATKOBOTO TOJIATKOBOTO
HABAHTAXKEHHS HA €KCIIOPT MPOJIYKIIii 3 BUCOKUM BYyTJereBuM ciifom. Lle aktyanizye
npoOJieMy MOJIepHi3allii MapKy TPAHCIOPTHUX 3aC001B arpapHOro CEKTOpY.

JlieBUM 1HCTPYMEHTOM €KOJoriyHoro peryitoBaHHs €C y cdepl TexHIKUA €
CTaHJAApTH BUKUAIB, 30KpeMa Stage V emissions standards, siki BCTaHOBIIIOIOTh
HKOPCTKI OOMEXKEHHSI Ha BHUKUAM OKCUIIB a30Ty, TBEPAUX YACTHMHOK Ta I1HIIMX
3a0pyIHIOBAYIB.

BianosinHo no pocnimxkens European Environment Agency, TpaHcmopT i
MOO1JIbHA TEXHIKA 3aJIMIIAIOTHCS OJTHUM 13 MOTYXHUX JiKepes BUKUIIB NOX (okcuau
a3oty) Ta PM (caxxoBi wacTuHku) y €Bpori. Jyis Ykpainu 11e o3Hadae HeOOXiTHICTb
ajanTarii TEXHIYHOTO MapPKYy /10 HOBUX €KOJIOTTYHUX CTaHIAPTIB, OCKIJIBKU 33 PI3HUMU
omiakamu moHag 60 % arpapHOi TEXHIKHM € 3HOIICHOIO Ta HE BIAMOBIAAE€ Cy4yaCHUM
BHUMOTaM.

Takum YMHOM, PETYJIATOPHUI TUCK TpaHCHOPMYETHCA Y (haKTOp IHHOBAIIITHOTO
PO3BUTKY, CTUMYJIIOIOUH MEPEeXiJl A0 allbTEPHATUBHUX JKEPETI €HEprii Ta HOBUX THUIIIB
CUJIOBHX YCTaHOBOK.

OnHuM 13 HaWOLIBII peaTiCTUYHUX HAIPSIMIB OHOBJIEHHS! TEXHIYHOTO MApKy €
BUKOpUCTaHHA OlonannBa. YKpaiHa Ma€e 3HAaUHUM MOTEHI1a]l BUPOOHUIITBA O10METaHy
Ta 010AM3€Ns 3aBASKA PO3BUHEHOMY arpapHOMY CEKTOPY Ta HAasiBHOCTI CUPOBHUHHOI
0a3u.
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[IpakTUuHe BHPOBAKEHHSA TAKUX TEXHOJIOTIM NEeMOHCTpye KommaHisi New
Holland Agriculture, sixa po3po6una tpaktop New Holland T6 Methane Power, 1o
npamtoe Ha Olomerani. [lomiOHi pilIeHHS [T03BOJIAIOTH (OpMYyBaTH 3aMKHEHI
CHepreTUYH1 IIUKIM Ha PiBHI TOCHOJAPCTB, 3HIKYIOUM 3aJIEKHICTh BiJl BUKOITHOTO
najauBa Ta 3MeHITyo49d BUKuan COs..

3rigHo 3 ominkamu International Energy Agency, BUKOpHCTaHHSA OlOMETaHy
MO’K€ CKOPOTUTH BHKHAM MAPHUKOBUX Ta3iB y TpaHCIOPTHOMY cekTopi 10 80 %
MOPIBHSHO 3 TPAULIMHUM IU3EIbHUM MAJIMBOM.

[TapanensHo 3 OiomajaMBOM PO3BUBAIOTHCS HANpsAMH eleKTpudikaiii Ta
riopuan3anii TexHIKW. [10pUHI CHJIOBI YCTaHOBKHM 3a0€3IeUyIOTh 3HUKEHHS
criokuBaHHs maigpHoro Ha 20-30 %, 1m0 TIATBEPKYETHCS  CYYaCHUMH
JOCITIKCHHSIMH B TalTy31 1HXeHepli MOOITbHUX MAIIIMH.

[HHOBAaIIIHI 3pa3ku TexHikH, Takl Ak John Deere SESAM ta Fendt €100 Vario,
JEMOHCTPYIOTh MOXJIMBICTh OBHICTIO O€3BUKHUIHOT pOOOTH y MOJBLOBUX YMOBAX.

[Tonpu 0oOMEXEHHsI, TTOB’sI3aH1 3 EMHICTIO aKyMYJATOPIB, eleKTpudikamis €
NEPCIIEKTUBHOIO JUIsI MaldX TOCHOJApCTB, TEIUIMYHOTO BHUPOOHMIITBA  Ta
CIeliaII30BaHUX omepaliid. ¥ JTOBrOCTPOKOBIN MEPCIEKTHBI BOHA BIAMOBIAAE IIJISIM
nekapOoHi3alli, BA3HAYEHUM Y PaMKaX €BPONEUCHKOT KIIIMATUYHOT OJITHKH.

IrHopyBanHs ekojoriyHux BuUMor €C MoOXe TMPU3BECTH [0 CYTTEBUX
€KOHOMIYHMX BTpaT. 30kpeMma, 3a ominkamu World Bank, MexaHi3mu ByrieneBoro
peryiioBaHHS ~ 37aTHI ~ 3HAQ4YHO  BIUIMBATH HA  KOHKYPEHTOCIPOMOXHICTb
EKCTIOPTOOPIEHTOBAHUX €KOHOMIK.

OCHOBHMMHU PU3UKAMHU €:

— BTpaTa 1ocTymy A0 puHKy €C uepe3 3pocTaHHs BApTOCTI MPOAYKIIIi;

— TEXHOJIOT1YHE BiJICTABAaHHS Ta 3aJICKHICTh BiJ 3aCTapiJIOl TEXHIKH;

— 3pOCTaHHs €HEPreTUYHUX BUTPAT.

Boanodac MozepHi3allisi TEXHIYHOTO MapKy BIJIKPUBAE JOCTYI 10 (PIHAHCOBUX
1HCTpyMeHTIB €C, BKIIOYAI0YH IPOrpamMu MiATPUMKH CTAJIIOI0 PO3BUTKY Ta «3€JIEHUX
1HBECTHILIIN.

Exonoriune 3akoHogaBctBo €C BUCTyNae He Juie (PaKkTopoM 0OMEXEHHs, a i
KaTaJi3aTOPOM CTPYKTYPHOI MOJIepHI3allii arpapHoro cekropy Ykpainu. [lepexin no
OlomanuBa, enexkTpu@ikamli Ta TiOPUIHUX TEXHOJOTI CTBOPIOE MEPEIYMOBH IS
MIJBUIIICHHSI €HEProe(EeKTUBHOCTI, 3HWKEHHSI BYIJICIIEBOIO CJIAY Ta 3MIIHEHHS
MO3UIII Ha €BPOTIEHCHKOMY PUHKY.

CrpateriuHo JOULIBHOIO € MYJIBTUIIAIMBHA MOJEb PO3BUTKY TEXHIYHOTO MApKy,
sKa TIOETHYE€ BUKOPUCTAHHS 010METaHy JIJIsl BAYKKOT TEXHIKU Ta €JICKTPUIHHX PIIICHb TS
JOTIOMDKHUX ormepariiid. Peamizariisi 1iporo migxomy notpeOye IepaBHOI MiATPUMKH,
ajanTairlii HOpMaTHBHO-TIPABOBOI 0a31 Ta aKTUBHOTO 3aJTyYCHHSI 1HBECTHIIIMH.

Jliteparypa
1. European Commission. The European Green Deal. — Brussels, 2019. — 24 p.
2. European Commission. Carbon Border Adjustment Mechanism. — Brussels, 2021.
3. Regulation (EU) 2016/1628 of the European Parliament and of the Council on
requirements relating to gaseous and particulate pollutant emission limits.
4. European Environment Agency. Air pollutant emissions data viewer. —2023.
5. FAO. Ukraine: Agricultural sector review. — Rome, 2021.
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Abstract. Modern transport infrastructure significantly impacts surrounding
environments, particularly in urban areas where road noise and air pollution affect
residential zones. Traditional noise barriers are widely used; however, they often lack
environmental and aesthetic benefits. This paper proposes the application of smart
sensor-integrated vertical plant wall systems (PlantWall) as an alternative or
complementary solution for noise reduction and environmental protection along
roadways.

The proposed system integrates living vegetation with engineered structural, irrigation,
and sensor-based control components, forming a multifunctional barrier that
contributes to noise attenuation, air quality improvement, and urban sustainability.

Introduction. The rapid growth of motor transport has led to increased noise

pollution, especially in areas adjacent to highways and urban roads. According to
environmental studies, prolonged exposure to traffic noise negatively affects human
health, contributing to stress and cardiovascular risks.
Conventional noise barriers, typically constructed from concrete or metal, provide
effective sound insulation but do not address environmental concerns. According to the
Federal Highway Administration (FHWA), traditional barriers typically provide noise
reduction in the range of 5-10 dB depending on design parameters and placement [1].
As a result, there is growing interest in integrating green infrastructure into transport
systems. Vertical plant walls represent a promising solution combining engineering
and biological mechanisms for improved performance.
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Concept of Smart PlantWall for Transport Infrastructure. The PlantWall system
is a modular vertical structure supporting plant growth while incorporating irrigation
and environmental monitoring technologies. This concept builds upon prior
interdisciplinary research in sustainable vertical systems and botanical engineering
design [4—6]. The system can be adapted for installation along highways and urban
roads to function as a: noise reduction barrier; air filtration system; microclimate
regulator; visual enhancement.

Unlike rigid barriers, plant-based systems introduce porous and irregular surfaces that
improve acoustic absorption and reduce sound reflection.

Engineering Design and Sensor Integration. The proposed system consists of
the following components: Structural Framework what include a modular support
structure designed to withstand environmental loads, including wind and vibration
from traffic; Irrigation System with an automated irrigation system ensures continuous
plant growth, including pumps, filtration, and distribution lines.

For the sensor-based Monitoring the system integrates environmental sensors: soil
moisture sensors; temperature and humidity sensors; CO: and O: sensors. These
sensors enable real-time monitoring and adaptive system control, improving efficiency
and reducing maintenance.

An embedded control system (e.g., Arduino-based) regulates irrigation based on sensor
data, enabling dynamic response to environmental conditions.

Noise Reduction Mechanisms. The effectiveness of plant walls in noise reduction
1s based on several physical mechanisms: sound absorption by vegetation; diffusion
due to irregular leaf geometry; reduced reflection compared to rigid barriers; damping
effects of soil and substrate.

Research shows that green walls can achieve noise reduction in the range of 5-15 dB
depending on plant density and configuration [2]. This performance is comparable to
traditional barriers while providing additional environmental benefits.

Environmental Impact. In addition to noise reduction, PlantWall systems
provide: air purification through CO: absorption; reduction of urban heat island effects;
capture of particulate matter; improved urban aesthetics. According to the European
Environment Agency, environmental noise is one of the most significant pollution
sources in urban areas, and integrating sustainable solutions into infrastructure is
essential for long-term mitigation [3].

Case Study: System Development and Adaptation. The proposed concept is
based on a multi-year engineering project in which a smart plant wall system was
developed with integrated sensing and automation. Previous iterations of the system
have been presented in international conferences, demonstrating its evolution from a
structural concept to a sensor-integrated platform [4—6]. The system evolved from a
structural prototype into a sensor-driven platform capable of environmental monitoring
and adaptive irrigation control.

Recent developments include integration of real-time sensors; implementation
of automated control systems; optimization of irrigation strategies.

These results demonstrate the feasibility of adapting such systems for transport
infrastructure applications [4,5].
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Challenges and Limitations. Despite its advantages, the implementation of Plant
Wall systems presents challenges: maintenance of living vegetation; water supply and
system durability; seasonal variations. However, the integration of sensor-based
monitoring and automation significantly reduces operational complexity.

Conclusions. The integration of smart sensor-based plant wall systems into
transport infrastructure offers a promising approach to reducing noise pollution while
improving environmental quality. Compared to traditional barriers, these systems
provide multifunctional benefits, combining engineering efficiency with ecological
sustainability. Future research should focus on large-scale implementation,
optimization of plant configurations, and integration with smart city technologies.
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TEXHIYHI BAMOT'H 1O TPAHCIIOPTHHX 3ACOBIB OO
BE3BAP’EPHOCTI B €C TA iX 3ACTOCYBAHHS B VKPATHI
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3abe3neueHHs 6e30ap’ePHOCTI TPAHCIOPTHHUX 3aCO01B € HEOOX1THOI YMOBOIO
dbopMyBaHHsS CydacHOI TPAHCIIOPTHOI CHUCTEMH, OPIEHTOBAHOI Ha MOTPEOH PIZHUX
KaTeropil HacesleHHs. Y €BPONENCHhKIA MpaKkTHUIll 0e30ap’€pHICTh PO3IIISIIAETHCS SIK
HEBIJI’€EMHA CKJIa/I0Ba 1HKJIIO3UBHOI MOOUIBHOCTI, IO Mepeadadyae CTBOPEHHS
cepenoBuiia 6e3 GizuyHUX, 1HPOpMAIIHHUX 1 (YHKIIOHAIBHUX TMEPEIIKO s
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KOPUCTYBaHHS TPAHCIIOPTOM OCOO0aMH 3 1HBAJIIHICTIO Ta THITUMU MaJIOMOO1TEHUMHU
rpynamu HaceJIeHHs.

Y HaykoBOMy Ta HOPMAaTHBHOMY KOHTEKCTI 0e30ap’€pHICTh JOIIBHO
TPaKTyBaTh SK CTaH TPAHCIOPTHOI CHCTEMHU Ta ii €JEMEHTIB, 3a SKOro Oap’epu
YCYHEHO a00 3BEIEeHO 10 MiHIMyMy, 0 3a0e3nedye MOKJIMBICTh OE3MeYHOro Ta
CaMOCTIHHOTO TEPEMIIICHHS KOPHUCTYBadiB HE3aleKHO Bif IXHIX (QI3UIHHX
MoxkauBocTed. Peamizamist  6e30ap’epHOCTi  BiOyBa€eThCs 4epe3  CYKYIMHICThb
TEXHIYHUX, KOHCTPYKTHUBHHUX 1 OpraHi3alliiHuX pIllIeHb, SIKI BU3HAYAIOTh MapaMeTpH
TPAHCIIOPTHUX 3aC0O01IB 1 YMOBH 1X BUKOPHUCTAHHS.

Bonnouac 06e30ap’epHIiCTh HE ClIiJI  OTOTOXXHIOBATH 3  JIOCTYITHICTIO.
JloCTymHICTb TPAHCIIOPTY € OUIBIIT ITMPOKOIO KATErOpi€l0, IO XapaKTepU3ye 3/1aTHICTh
TPaHCIOPTHOT cUCcTeMH 3a0e3ledyBaTh KOPUCTYBaHHS IMOCIyraMy Ha BCIX eTamax
nepeMilieHHs: — BiJl OTpUMaHHs 1H(QopMaIlii 10 3aBepIiieHHs noi3aku. be3dap’epHicTh
y IIbOMY BWITQJIKy BHUCTyMA€ SK MPAKTUYHUN IHCTPYMEHT JOCSTHEHHS JOCTYITHOCTI,
peani3oBaHUil Yy KOHKPETHUX TEXHIYHMX PIIICHHSX 1 MapaMerpax TpPaHCIOPTHUX
3ac001B Ta 1H(QPACTPYKTYpH.

VY eBponeiicbKkUX HOPMAaTHUBHUX JOKYMEHTAX 3aCTOCOBYEThCS Miaxia “design
for PRM use” (Persons with Reduced Mobility), sikuit nependavae BpaxyBaHHs TOTpeO
MaJOMOOUIBHUX KOPUCTYBAYIB YK€ Ha €Tarl NPOEKTYBaHHS TPAHCIOPTHUX 3ac001B Ta
1H(pacTpykTypu. Takuii miaxig o3Havae nepexija Bij aganTalil ICHyI0UMX PillleHb J0
CTBOPEHHSI TPAHCIIOPTHUX CHCTEM, CIOYaTKy OPIEHTOBAHMX HA PI3HOMAHITHICThH
KopucTyBauiB. DaKTUYHO BIH BHUCTYNA€ MPAKTHUYHOIO pPeali3alli€lo MPUHIUIIB
YHIBEPCAIBHOTO Ta IHKJIIO3UBHOTO IU3aiHy B TPAHCIIOPTHIN cdepi.

Texniune perymoBanHs y €ppomneiicbkoMmy Coro3l 0a3yeThCsi Ha TMOEIHAHHI
HOpMaTuBHUX akTiB €C, MDKHApOJHUX TPaBWI Ta €BPOMEHCHKUX CTaHAapTiB. [l
aBTOMOOUIBHOTO TPAHCIIOPTY KIIIOUOBE 3HAYeHHs MatoTh npaBuia €CEK OOH, 3okpema
UNECE Regulation No 107 [1], siki BCTaHOBIIOIOTh BUMOTH 10 KOHCTPYKIIii aBTOOYCIB.
VY Mexax 1poro perjiaMeHTy BH3HAUY€HO MapaMeTpH, 10 3a0e3MeUyl0Th TOCTYITHICTD,
30KpeMa BHUKOPUCTAHHS HU3bKOIIJIOTOBUX pIlI€Hb, HASIBHICTH NaHAYCIB abo
MITAOMHUKIB, OOJAIITYyBaHHS MICHb JUIsI OCI0 y Kpiciax KOJICHUX, a TaKoX
BIIPOBA/KEHHSI CHUCTEM BI3YyaJIbHOTO 1 3BYKOBOTO 1H(OpPMYBaHHS Maca>KupiB.
BaxxmBoro CKIJ1aJI0BOIO CUCTEMU peryitoBaHHs € Takox Pernmament (€C) 2018/858 [2],
SKUW BU3HAYA€E 3arajibHi MiJXOAU JI0 TUIOBOTO CXBAJIEHHSI TPAHCIOPTHUX 3aCO0IB 1
3a0e3revye BIPOBAHKEHHS MIKHAPOIHUX TEXHIYHUX BUMOT Y €BPOIEHCHKY TPAKTUKY.

VY 3ani3HUYHOMY TpaHCIOpTi 0a30BUM JokyMeHTOM € Permament (€C)
Ne1300/2014 [3], sxkuii BCTAHOBIIOE TEXHIYHI crienu@ikailii iHTepomnepadeaIbHOCTI
momo ocid 3 obmexkenoro wmoOUTeHICTIO (The Technical Specifications of
Interoperability relating to persons with reduced mobility, TSI PRM). Ileit nokyment
BH3HAYa€ BUMOTH J0 PyXOMOTO CKJIaay, BKJIIOUAIOUX JIOCTYII JI0 MOI3/iB, MapaMeTpu
JBEpel, OpraHizaiilo BHYTPIIIHBOTO MPOCTOPY, HASBHICTh MICIb JJIsl MACaXHUPIB Y
Kpiciax KOJICHUX, @ TAKOXK JOCTYIHICTh 1HQOPMAIIITHUX CUCTEM 1 CAHITAPHUX BY3IIIB.
Okpema yBara TMPHUIUISETHCS 3a0€3MEUEHHI0 OE3MEePEeIIKOHOT0 TMepeMileHHS
MacaXupiB y MeXkax TPaHCHOPTHOTO 3acoly, IO JOCATAETHCS Yepe3 pallioHaIbHE
IJIaHYBaHHS Ta €eprOHOMIYHI PIIIEHHS.
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CyuacHi €BpOIEHUChKI CTaHIapTH AETATI3yIOTh BUMOTH JI0 OKPEMUX €JIEMEHTIB
noctymHocTi. 3okpema, EN 16584-1:2025 1 EN 16584-2:2025 [4, 5] KOHKpETHU3YIOTh
BUMOTH JI0 KOHTPAacTHOCTI Ta TmoAaHHSA iH(opMamii st ocid 3 00MEKEHOIO
MOOITBHICTIO B 3aJi3HUYHHX CHCTEMax, BKJIIOYAIOYM BHUKOPUCTAHHS Bi3yallbHUX,
TaKTWIBHUX 1 3BykoBHX 3ac00iB. Ctanmapt EN 17210:2021 [6] BcTaHOBIIOE BUMOTH
Ta PEeKOMEHMAIli MO0 MPOCKTyBaHHS, OYIIBHHUIITBA, PEKOHCTPYKIIii, amanTailii Ta
oOcyroByBaHHs 3a0yIOBAaHOTO CEPEIOBUINA, BKIIOYAOYH MIIIOXIHI Ta MIChKI 30HU
BIJIMIOBIJTHO JI0 MIPUHIUIIIB YHIBEPCAILHOTO JU3AMHY, 1[0 CIPUITUME CIIPABEITTUBOMY
Ta OE3MEYHOMY BHUKOPHCTAHHIO JIJIi IIMPOKOTO KOJIa KOPHUCTYBayiB, BKIIOUYAIOYU
mone 3 iHBamigHicTiO. A cranmapt EN 301549:2021 [7] Bu3Hayae BHMOTH 10
JOCTYIHOCT1  1H(OPMAIlIHHO-KOMYHIKAIIIMHUX ~ TEXHOJOTIH, 110 3a0e3NeuyroTh
(G YHKITIOHYBaHHSI Cy4YaCHUX TPAHCIIOPTHUX CEPBICIB.

Y cdepi apiamiitHoro TpaHCIOPTY 3acTocOBYIOThCA craHaapTu ICAO Ta
pexoMeHanli €BponenchbKoro areHTCTBAa 3 aBialiiiHoi 0e3MeKH, SKi PeriaMeHTYIOTh
3a0€3MeUeHHsI JIOCTYIy J0 aepoIOPTIB Ta JITaKiB, BKJIIOYAIOYN HAJAHHS MIAHOMHUX
cucTeM abo IHIIMX MPUCTPOIB, 1 HaAaHHA 1H(opMalli y gocrynHux ¢opmarax. Y
MOPCHKOMY TPAHCHOPTI BIJAMOBIHI BHUMOTHM BHU3HAYAIOTHCS PEKOMEHIAIISIMU
MixkHapoJHOT MOPCHKOI OpraHi3aii.

Jns YkpaiHd BIOPOBAIKEHHS €BPONEHCHKUX TEXHIYHUX BUMOT  JI0
0e30ap’epHOCTI TPAHCIIOPTHUX 3aCO01IB € BAXKJIMBUM KPOKOM y HampsMi MOJEpHI3allii
TpaHcopTHOI cuctemu. Lle nepenbavyae OHOBIEHHS PyXOMOrO CKJIaay, BKJIIOUEHHS
BUMOI' JIOCTYITHOCTI JO TEXHIYHMX 3aBJaHb 1 MPOILEAYyp 3aKyIliBelb, a TaKOX
rapMOHI3aIII0 HallIOHATBHUX CTaHJAPTIB 13 €BPONEHCHKUMH.

KirouoBoro yMOBOIO €(PEKTHMBHOCTI TaKHUX 3MIH € Y3TO/DKEHICTh TEXHIUYHUX
pIIIeHb 11010 TPAHCIIOPTHHUX 3aC001B 13 PO3BUTKOM TPAHCIIOPTHOI 1HOPACTPYKTYPH Ta
cepBiciB. JIuie KOMIUIEKCHUHN MiAX1J 03BOJsIE 3a0€3MEUUTH pealbHy JOCTYIHICTh
TPaHCHOPTY Ta MOBHOLIHHY peai3allilo MPUHUHUIIIB 1HKIO3UBHOT MOOLTEHOCTI.

OTxe, TEXHIYHI CTaHAAPTU Ta HOPMATUBHI BUMoOru €Bponeiickkoro Coro3y
o0 0e30ap’e€pHOCTI TPAHCMOPTHUX 3aCO0IB MOXKYTh CIYTYBaTH OCHOBOIO IS
CTBOPEHHSI B YKpaiHi Cy4acHOi TpPaHCIIOPTHOI CUCTEMH, OPIEHTOBAHOI HA TOTPEOU BCiX
KOPHUCTYBauiB 1 34aTHOI 3a0€3ME€YUTH iX aKTUBHY YUYacTh Y CYCHIJIbHOMY HUTTI.
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VJIK 658.7:004.7(477)
KOHCAJITUHTOBI JIOTICTUYHI TOCJYTH B YKPATHI: POJIb
EDTECH-THILIATUB Y ®OPMYBAHHI ITOMUTY

CaBuenko Jlijiss AHaToJiiBHA, K.T.H., JOIICHT
JleB Cycsik, yuens 157 muero O60m0HCHKOTO pailony, M. Kuesa
Hayionanvnuti ynisepcumem biopecypcie ma npupodoxopucmyeantns Yxpainu email:
lilya savchenko@nubip.edu.ua

PHUHOK JIOTICTUYHOIO KOHCANTUHTY B YKpaiHi g0 2022 poky po3BUBaBCS
MEPEBAXKHO B CETMEHTI BEJIMKUX TIPOMHUCIIOBUX MIAMPUEMCTB 1 TOPTOBEIBHUX MEPEIK,
TOAl K MaJlui 1 cepeHid Oi3HeC 3BepTaBCS JO 30BHIIIHIX KOHCYJIbTAHTIB JIUIIIE
enmizoguyHo. Cutyarlisi 3MIHWIACA MICs MOYaTKy MOBHOMACIITAOHOTO BTOPTHEHHS:
pyHHYBaHHS YaCTHHHM TPAHCIOPTHOI 1HPPACTPYKTYPH, BUMYIIIEHA IEPEOPIEHTAIIIS
MapHipyTiB MOCTa4YaHHsS Ta CKOPOUYEHHS BJIACHUX JIOTICTUYHUX BIJJUTIB MOCTABHIIA
MIIPUEMCTBA TIepe] HEOOXIAHICTIO IMIBUJKO IIYKATH KOMIETEHTHY 30BHIIIHIO
nornoMory. BomHowac TpaauimiitHuil odJaiiH-KOHCAITHHT 3 TPUBAIMMU TEPMiHAMHU
3aJly4eHHsI 1 BUCOKOIO BApTICTIO — BUSBHUBCSA HEIOCTYMHHUM [JIsl 3HAYHOI YaCTUHU
KJIIE€HTIB [1].

VY 1bOMy KOHTEKCTI 0cOoOJMBOTO 3HaueHHs HaOyBawoTh EdTech-inimiatuBu —
OCBITHI IIU(PPOBI MPOEKTHU, 0 MOEJHYIOTh HABUAIBHUN KOHTEHT 13 MPAKTUYHUMHU
IHCTpYMEHTaMH MIATPUMKH Ol13HEC-pIlIeHb. XapaKTepHUM MPUKIAIOM  TaKoi
iHiniatuBy € matdopma «Lev Business Consultingy (KuiB) — y4HIBCBKHMII MPOEKT,
cTBOpeHuid yuyHeM 157 minero OOOJOHCHKOTO palioHy 1 peanizoBaHuil y (opmari
0€3KOTOBHOI OHJIAWH-IIKONM. [InaTgopma nponoHye 1micTh HaBYaIbHUX MOJYJIB:
NOBHUM Kypc O13HEC-KOHCAJNTHHTY, METOJIM KOHCAJITHHTY, Oi3Hec-aHaui3, Oi3Hec-
CTpaTerito, MPUHIUIN (HIHAHCIB 1 KOHCAITHHT 715 IpodecionaniB. 3aJ0KyMEHTOBAHO
noHaa 4 000 oci0, mo mpoWnuUIM HaBYaHHS, Ta 16 rajy3eBux menTopiB [2]. [Tompu
HEKOMEPIIMHUN Ta HABYAJILHUNA XapaKTep MPOEKTY, BiH UTFOCTPY€E 3POCTAIOYHI 3aIUT
Ha JOCTYMHI (HopMuU 3100yTTs JOTICTUYHUX 1 KOHCAJITHHTOBUX KOMIIETEHIIN cepen
MOJIOZIO1 ayuTOpii Ta MiKpoOi3Hecy.

Merta poOOTH -AOCTIAUTH CTPYKTYPY PHUHKY KOHCAJITHHTOBHX JIOTICTHYHUX
nociyr B YkpaiHi, BuzHauutu wMicue EdTech-iHimiatuB y uid cTpykTypl Ta
3aMpOIOHYBATH KIJIbKICHI MOKA3HUKU OIIHIOBAHHS SKOCT1 OHJIAMH-KOHCAJITUHTY.

Ha puc. 1 306paskeHo aBTOPCHKY pajiiajibHy MOJIesIb pUHKY. [[eHTpanbHuil By30.1
— «PUHOK JOTICTHYHOTO KOHCAJITUHTY YKpaiHu», M0 00'€HY€ IIICTh CTPYKTYypHUX
€JEeMEHTIB: TpamuliiHauil odnakn-koHcanTuHr, EdTech-inimiatuBu (1m0 sKkux
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HajexuTh Lev Consulting sik npuKIaa yYHIBCBKOTO MPOEKTY), OHJIAMH-TIIIATHOPMU 3
freemium-monemtro, MCB-kimieHT sk HOCIH 3anmuTy, UGPOBUA KOHCYJIBTAHT Ta OJIOK
KPI 1 pesynbratiB. CyuiiabHI CTPIIKK BioOpakaroTh MOTIK MOCIYT BiJ PUHKY 0
€JIEMEHTIB; ITyHKTUPHI — 3BOPOTHUH 3B'SI30K 1 pE3yNbTATH, IO MOBEPTAIOTHCS HA PUHOK
y BHUIJISII pemyTallii Ta MOBTOPHUX 3BEPHEHB. Y HIDKHIM YaCTHHI CXEMH 300paxeHO
TPU KIIIOUOBI TMOKA3HUKU SKOCTI KOHCANTHHroBoi mociyru: Ink, Kkp Tta EnuTt, —
OOIPYHTYBaHHS SKHX HaBEACHO HIDKYE.

KPI
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—< MoK N oCmyT oo S80pOTHHA 30°'A30% [ pEsynLTaT

Puc. 1. CtpykTypa puHKY KOHCAITHHTOBHUX JIOTICTUYHUX TOCIYT YKpaiHU Ta Miclie
EdTech-iaimarus

JIJisi MOPIBHSUIBHOTO OL[IHIOBaHHS PI3HUX (hOpPMAaTiB KOHCAJITUHTOBHUX MOCIYT
3alpPOIIOHOBAHO CUCTEMY TPhOX MOKA3HUKIB.

1. THmekc AOCTYMHOCTI KOHCAATHUHTY [IK — 4YacTKa 3BEpPHEHb KIIIEHTIB, IO
OTpUMaJIH MIOBHY BIJNOBIJIb y MEXaX 3a/I€KJIIApOBAHOTO TEPMIHY:

InK = Npyac / Nagr x 100 %, (1)
1€ Nyyac — KUIBKICTD 3BEPHEHB, 00OPOOJIEHUX Yy BCTAHOBJICHUM TEPMIH;
N,r — 3aTalIbHA KUTBKICTh 3BEPHEHB 32 3BITHHUI KBapTal.

Hopwmatu mist nudposux miardopm: Ink > 95 %.

2. Koedimient konBepcii pekoMenaiiii Kkp — 9acTKa HaJlaHUX PEKOMEHAITIH,
110 OyJIi peasibHO BIPOBAHKECHI KIIEHTOM:
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Kxp = Nunpos / Npex < 100 %, (2)
1€ Nynpos — KUTBKICTh PEKOMEHJALIN 3 MIATBEPAKEHUM TO3UTUBHUM €(EKTOM;
Npex — 3arajbHa KUIBKICTh BUIAHUX PEKOMEH/IALIH.
[Toxa3HUK € OCHOBHUM KPHUTEPIEM MPAKTUYIHOI I[IHHOCTI KOHCYJIbTaHTA Ta BIUIMBAE HA
roro peitunr Ha Tiatdopmi [3].
3. IMutomuii edpexkT KOHCANTUHTY ETMHUT - CKOPOUYEHHS JIOTICTUYHHX BHUTpAT
KJIII€EHTA Ha OJIMHUITIO BAPTOCTI KOHCAJITUHTOBOT MOCTYTH:

Emnt = AC o / Crone 3)
ne AC;or — GaKTUYHE CKOPOUEHHS JIOTICTUYHUX BUTPAT KJIIEHTA MICISI BOPOBAIXKEHHS
pEeKOMEHIalli, TPH;

Conc — BapTICTh KOHCAJITUHIOBOI ITOCIIYTH, TPH.
[Tpu Eniut > 3 nociyra BBaxkaeTbes epextuBHOIO 32 ROI-kputepiemM, nmpu Enur < 1,5
- 30MTKOBOIO IS KitieHTa [1].
Tabmuus 1. [TopiBHsUIbHA XapaKkTepucTUKa (hOPMATIB JOTICTUYHOTO KOHCAJITUHTY B

VYkpaiHi
Kpurepiii Po3mipHicTh TpaguuidHmiz Omnutaiin- EdTech-inimiatua
(omaiin) maTdopma
Bapricts nociyru TpH/TOA 1 800—4 500 0450 0E3KOLITOBHO
Inx % 72-81 94-98 H/1 (OCBITHIM
dopmar)
Kxp % 5867 55-70 H/1 (HE
3aMipIOETHCS)
Enur I'pH/TPH 4,1-6,8 2,8-7,2 —
(HEKOMEPIIHHUIN)
OxoruieHHs — MICTO / perioH 0e3 00MEeKEHb 0e3 00MeKeHb
[inboBa ayauropis — KOpIIOPAaTUBHUMI MCb MOJIO/Ib,
CEKTOp MIKpOOi3HEC
Poinb y hopmyBanHi — npsiMa npsiMa HernpsiMa (OCBITHS)
TIOTIUTY

Sx BunHo 3 Tabn. 1, EdTech-inimiatuBu Ha kmrant «Lev Business Consultingy
HE KOHKYPYIOTh 0€3MocepeIHhO 3 KOMEPIIMHUM KOHCAITHUHTOM — BOHH (DOPMYIOTH
MaiOyTHIN NOMUT: YYaCHUKHA HaBYAIbHUX MPOrpam, 3400yBIIM 0a30B1 KOMITETEHLIT Y
cdepi JOTiCTUKH Ta O13HEC-aHali3y, CTalOTh OUIBII MIATOTOBICHUMH KJIIEHTAMU JJIsI
IJIATHUX KOHCAJITUHTOBUX CEPBICIB 00 CaMOCTIMHO BUPIIIYIOTh 3aBJIaHHS, 3 SIKUMH
paHime 3BepTaiucs O 10 KOHCYJIbTAHTIB. TakMM YHHOM, YYHIBCHKI IPOEKTH
BUKOHYIOTh (DYHKII1}0 IEPBUHHOI «T'paMOTHU3al1Il1» PUHKY [2].

[IpoBeneHe mOCTiIKEHHSI TO3BOJISIE 3pOOUTH TPH BUCHOBKH.

[To-nepiie, pUHOK JIOTICTUYHOTO KOHCAJITUHTY B YKpaiHi nepeOyBae Ha eTari
CTpYKTypHOi TpaHchopmarlii: 3poctae nuroma Bara 1udpoBux (GopmatiB (OHIAKH-
mwiatrdopmu, EdTech), ski HeMOHCTPYIOTh BWINMIA TOKAa3HUK JOCTYIHOCTI [Nk
MOPIBHSHO 3 TPATUIIHHUM O(IIaiH-KOHCAITHHTOM.

[To-npyre, yuniBcbki EdTech-ipoexTn, Taki sik «Lev Business Consultingy», He
€ TOBHOIIIHHUMHM KOHCAJITHHTOBUMH CY0'€KTaMH, IPOTE€ BHUKOHYIOTh BaXJIUBY
pUHKOBY (yHKIIIO - GOpMyIOTh 0a30BI KOMIIETEHLI IJIbOBOi ayAMTOpii Ta
OIMOCEPEAKOBAHO 301IBIIYIOTH 3arajibHUN MOMUT Ha (PaXxOBl NOCTYTH.
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[To-Tpete, mist 00'eKTUBHOTO MOPIBHSAHHS (OPMATIB HEOOX1THE 3aCTOCYBaHHSI
yHi(1KOBaHOI CUCTEMU MOKa3HUKIB /1K, Kkp, ETIUT, 110 JO3BOJISIE YITKO PO3MEKYBATH
OCBITHIM, HEKOMEpPUIMHUNA 1 KOMEpPUIMHUNA CErMEHTH PHUHKY JIOTICTHYHOTO
KOHCAJITUHTY.
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PROBLEMS AND DEVELOPMENT PATHS FOR THE
DECARBONIZATION OF HEAVY TRANSPORT IN THE EU

Viktar Taustyka, Ph.D. in Engineering, Assistant Professor
West Pomeranian University of Technology in Szczecin
E-mail: viktar.taustyka@zut.edu.pl

Introduction. The European Union has established an aggressive regulatory
framework to decarbonize the heavy-duty vehicle (HDV) sector, driven by the
overarching mandate of the European Green Deal to achieve complete climate
neutrality by 2050. The commercial transport sector operates under unprecedented
legislative pressure to eliminate both greenhouse gas (GHG) emissions and criteria air
pollutants.

The cornerstone of this decarbonization strategy is the 'Fit for 55' legislative
package, which dictates progressive fleet-wide CO, emission reductions for new
heavy-duty vehicles: 15% by 2025, an intensified 45% by 2030, 65% by 2035, and a
near-total decarbonization target of 90% by 2040 [1]. Concurrently, the impending
Euro 7 emission standards (Regulation EU 2024/1257), entering into force in 2029,
drastically reduce permissible tailpipe emissions, lowering the hot-engine Nitrogen
Oxides (NOx) limit to 200 mg/kWh and restricting ultra-fine solid particles (PN10)
[2].

While policymakers heavily promote battery electric vehicles (BEVs),
fundamental gravimetric and volumetric energy density limitations make complete
electrification prohibitive for high-payload, long-range transport. State-of-the-art
lithium-ion batteries possess a gravimetric energy density of only 0.5 to 1.0 MJ/kg,
compared to 45.7 MJ/kg for conventional diesel. Consequently, preserving the
thermodynamic evolution of the compression ignition (CI) engine through alternative
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fuel chemistry remains an absolute necessity. This report delineates three primary
evolutionary paths for CI engines.

Path 1: Advanced "Drop-In" Biofuels. The most immediate logistical solution is
Hydrotreated Vegetable Oil (HVO). Unlike first-generation Fatty Acid Methyl Ester
(FAME) biodiesels, which contain roughly 11% oxygen and exhibit poor cold-weather
operability, HVO is a second-generation synthetic paraffinic diesel (EN 15940
compliant). Produced via the catalytic hydrotreatment of lipid feedstocks, HVO is
completely devoid of oxygen, sulfur, and aromatics. Its high cetane number (76.3)
results in a shorter ignition delay, lowering peak combustion temperatures and reducing
engine-out NOx by up to 9% without hardware modifications.

Table 1 - Volumetric and gravimetric energy density of transport energy carriers

. Gravimetric Energy Density Volumetric Energy
Energy Carrier (MJI/kg) Density (MJ/L)
Market Diesel (EN 590) 45.7 38.5
Hydrotreated Vegetable Oil
(HVO) 44.0 34.2
Lithium-Ion Battery 0.5-1.0 0.7-1.0

Path 2: Synthetic E-Fuels (REFNBOs). To achieve indefinite scalability without
land-use conflicts, the transport sector is evaluating Renewable Fuels of Non-
Biological Origin, specifically synthetic e-diesel generated via the Power-to-Liquid
(PtL) pathway. This thermochemical process uses renewable electricity to synthesize
liquid hydrocarbons from electrolytic hydrogen and CO2 captured directly from the
atmosphere. A critical intermediary step is the Reverse Water Gas Shift (RWGS)
reaction to produce synthesis gas:

CO, +H, —- CO +H)50 (1)

The syngas is then fed into a Low-Temperature Fischer-Tropsch (LTFT) reactor
to yield long-chain alkanes. While e-diesel establishes a "closed-loop" carbon cycle,
its commercialization is severely hampered by compounding thermodynamic
efficiency losses. The well-to-tank (WTT) efficiency is heavily degraded by the
massive energy penalties of Direct Air Capture (DAC) and water electrolysis, which
accounts for nearly 89% of the PtL plant's electricity demand [4].

Path 3: Hydrogen-Diesel Dual-Fuel Technology. To bypass the severe
thermodynamic losses of synthesizing liquid e-fuels, direct hydrogen utilization in CI
engines represents the ultimate mechanical evolution. The baseline architecture
involves port fuel injection (PFI) of low-pressure hydrogen ignited by a direct-injected
diesel "micro-pilot". This approach yields profound improvements in Brake Thermal
Efficiency (BTE), exceeding 50% under optimal conditions due to hydrogen's high
laminar flame speed and near-isochoric heat release.

However, hydrogen's high adiabatic flame temperature triggers the "NOx
Paradox," where extreme localized in-cylinder temperatures (over 2,000 K) accelerate
the formation of thermal NOx via the Zeldovich mechanism. To mitigate this, advanced
thermal dampening strategies such as Exhaust Gas Recirculation (EGR) and Water
Injection (WI) are utilized. Water injection absorbs massive latent heat during
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vaporization, acting as a thermal sink and suppressing NOx formation by over 90%,
ensuring compliance with Euro 7 limits.

In conclusion, the internal combustion engine is not facing obsolescence but
rather a profound chemical evolution. Through a phased transition from advanced
biofuels to e-fuels, and ultimately to hydrogen-diesel dual-fuel architectures, the heavy
transport sector can successfully meet the European Union's 2050 climate neutrality
mandates without sacrificing payload capacity or logistical efficiency [3].
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CyyacHuil eram pO3BUTKY CYCHUIbCTBA XapaKTEPU3YETHCA  CTPIMKOIO
ypOaHi3aIie€ro, sika CyTTEBO 3MIHIOE MIIXOAM J0 OpraHizaili TPaHCIOPTHUX CHCTEM 1
MOOUIBHOCTI HAaCEJIEHHA. 3POCTaHHS MICT, KOHIIEHTpAIlil €KOHOMIYHOI aKTUBHOCTI Ta
MIJBUIICHHS PIBHS JKUTTS HACEJICHHS NPHU3BOMATH A0 30UIBIICHHS TPAHCIIOPTHUX
MOTOKIB, 1[0, Y CBOIO YEPry, CTBOPIOE HOBI BUKJIUKHU JIJIsl TPAHCIIOPTHUX TEXHOJOTIH 1
gorictukd. OJIHIEIO 3 OCHOBHHMX TMpo0jeM ypOaHizaiii € T[epeBaHTaKEHHS
TPAHCIOPTHOT 1HPPACTPYKTYpH. 3OUIBIICHHS KIJTBKOCTI TMOI3/I0K, SIK MaCAKUPCHKUX,
TaK 1 BaHTaXHUX, MPU3BOJUTH JIO 3aTOPiB, 3HIKCHHS IIBHJIKOCTI IMEPECyBaHHS Ta
3pocTaHHs BHTpaT 4dacy. lle HeraTMBHO BIUIMBa€ HE JIMIIE HA EKOHOMIYHY
e()EeKTUBHICTh MICTa, aJie¢ ¥ Ha SIKICTh KUTTSA HACEJICHHs. Y BIJIMOBIIb HA Il BUKJIUKU
Cy4YacHI MiCTa aKTUBHO BIIPOBA/KYIOTh HOBI TPAHCIIOPTHI TEXHOJIOT1{, CIIPSIMOBaHI Ha
ONTHUMI3aIlII0 PyXy Ta MABUIICHHS €()eKTUBHOCTI BUKOPUCTAHHS 1HOPACTPYKTYpPH.

OmHuM 13 KIIFOYOBHUX HAMpPSIMIB € PO3BUTOK 1HTEICKTYyaJIbHUX TPAHCTIOPTHUX
cucteM (ITS), siKi 1O3BOMISAIOTH y PEKUMI PEAIbHOTO Yacy aHaji3yBaTh TPAHCIOPTHI
MOTOKH Ta YIPaBISATH HUMHU. BUKOPUCTaHHS NaTYMKIB, CUCTEM MOHITOPHHTY Ta
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QITOPUTMIB OMNTUMI3AIT J1a€ 3MOTY 3MEHUIUTH 3aTOPH, MOKPALUIUTH KOOPAMHAIIIIO
pyxXy Ta MiIBULIUTH Oe3meky Ha jgoporax. KpiM Toro, BaXXJIMBY poOJb Biairpae
1HTeTrparlisi pi3HUX BU1B TPAHCIIOPTY, 1110 3a0e3neuye O1IbIl ePeKTUBHE EPEMIIICHHS
MacakupiB 1 BAHTAXIB y MEXax MicCTa.

CyTTe€BUM TPEHIOM OCTaHHIX POKIB € PO3BUTOK KOHIIETIIIT CTa10i MOOLJILHOCTI.
Bona mnepen0avae 3MEHIICHHS 3alie)KHOCTI BiJ 1HAUBIAYadbHOTO TPAHCIOPTY Ta
CTUMYJIIOBaHHSI BUKOPUCTAHHS TPOMAJICHKOTO TPAHCIIOPTY, BEIOCUTIEIB 1 MIIIOX1AHOT
iHGpacTpykTypu. VY OaraTbox MiCTaX BIPOBAKYIOTbCSI CHUCTEMHU CHUIBHOTO
KOPUCTYBaHHS TpaHCIOpToM (car-sharing, bike-sharing), mo mo3Bojsi€ 3MEHIIUTH
KUIBKICTh TPAHCIOPTHUX 3ac00iB Ha JOporax 1 MIJBUIMUTH €QEKTUBHICTh iX
BUKOpUCTaHHA. J[OCTyNHICTh TPaHCIOPTHUX MOCIYT JUIsl PI3HUX TPyH HACEJICHHS,
3py4HICTh 1 Oe3leka MepecyBaHHS CTAlOTh BAXKIUBUMHU KPUTEPIIMU €()EKTHBHOCTI
TPAHCIIOPTHUX CUCTEM. Y ILbOMY KOHTEKCTI BaKJIMBO 3a0€3MEeUUTH OallaHC MIXK
€KOHOMIYHOKO JIOIUVIBHICTIO Ta COLIAJBHOIO CHPABEAJIUBICTIO MpPH IJIaHYBaHHI
TPaHCIOPTHOT 1IHPPACTPYKTYPH.

3 €KOHOMIYHOi TOYKH 30pYy €(EeKTHBHA MOOUIBHICTH € OJHUM 13 KIIIOYOBHUX
dakTopiB po3BUTKY MicTa. BoHa 3a0e3neuye Oe3nepepBHICTh Oi3HEC-MPOIECIB,
3HI)KY€ BUTpPATH Ha NMEPEBE3€HHsS Ta MIJBUINYE MPOAYKTHBHICTH mnpaui. BogHouac
Hee(DeKTUBHA Oprasizalis TpPAHCHOPTHUX CHUCTEM MPU3BOAUTH JO 3HAYHUX
€KOHOMIYHMX BTpaT, IMOB’S3aHUX 13 3aTPUMKaMHU, NEPEBUTPATAMH PECYpCIB 1
3HWKEHHSIM KOHKYPEHTOCIIPOMOXKHOCTI MiCTa.

VYpbanizamis Ta MOOUIBHICTE € B3a€EMOIIOB’SI3aHMMHU  IIpollecaMu,  SIKi
BU3HAYAIOTh Cy4acHUH PO3BUTOK TPAHCHOPTHHX CHCTEM. IX edeKTMBHA iHTerparis
noTpedye KOMIUIEKCHOTO IMiJIXOMy, IO BKJIIOYA€ BIPOBAHKEHHS 1HHOBAIIMHUX
TEXHOJIOT1M, OMTHMI3allil0 JIOTICTUYHUX MPOIECIB 1 BpaxyBaHHS EKOJIOTIYHHX Ta
coayibHUX (PakTopiB. Y MallOyTHROMY came 3aTHICTh MICT 3a0€3MeunTr €(pEeKTUBHY,
O€3MeUHy Ta €KOJIOTIYHO OPIEHTOBAHY MOOUIBHICTh CTaHE BU3HAYaJbHUM YHMHHUKOM
1X CTaJoro po3BUTKY.
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YCKJIaIHEHHSIM JIAHIIIOT1B TTOCTaBOK. ABTOMOO1IBHI TIEPEBE3CHHs, Oy Iyun KIHOUOBUM
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€JIEMEHTOM JIOTICTHKH, OCOOJIMBO CXWJIbHI JI0 BIUIUBY PI3HUX (PAKTOPIB PU3UKY. Y
3B'SI3Ky 3 IIMM aHali3 Ta YMOpPaBIiHHSA pU3MKaMH Ha0yBalOTh HaWBaKJIMBIIIOTO
3HA4YeHHs s 3a0e3MeueHHs] CTIMKOCTI Ta €QEeKTUBHOCTI TPAHCHIOPTHHUX IPOLECIB.
Pusuku B JOTiCTHII aBTOMOOUTBHHMX TME€PEBE3€Hb € WMOBIPHICTIO BHUHUKHEHHS
HECTIPUATIMBUX TMOJINM, 3JaTHUX MPHU3BECTH [0 TMOPYLICHHS TEPMIHIB JOCTaBKH,
301IbIIEHHSI BUTPAT a00 MOTIPIIEHHS SIKOCTI 0OCIyroByBaHHs. /|0 OCHOBHUX BHUJIIB
pPU3UKIB HajJeXaTh TPAHCHOPTHI, EKOHOMIYHI, €KOJIOTi4Hi, OpraHi3amiiiHi Ta
1H(OpMaIIiiTtHI PUBHKHY.

OmHuM 13 HAWMNONMIMPEHIIIMX € PU3UK TOPYIIEHHS TEPMIHIB JOCTaBKH,
MOB'S3aHUM 13 JOPOXKHIMHU 3aTOpaMH, HECHPUSTIMBAMU MOTOJHUMH yMOBaMH Ta
TEXHIYHUMHU HECIPaBHOCTSIMHU TPaHCHOPTHUX 3aco0iB. B ymoBax 3pocraHHs
IHTEHCUBHOCTI TPAaHCHOPTHHUX TOTOKIB IIed PHU3UK CTAa€ OCOOJUBO aKTyaJIbHUM 1
noTrpedye 3acTOCYBaHHA CY4YaCHMX METOMAIB IPOTHO3YBAHHS Ta IUIAHYBaHHS
MapuIpyTiB. EKOHOMIYHI PU3UKHU TMOB'sI3aH1 3 KOJIMBAHHSIMU IIH HA MAJIUBO, 3MIHAMHU
Tapu@iB, a TAKOX TOJATKOBUMH BUTPATAMH, 1110 BUHUKAIOTH Y MPOIIEC] IEPEBE3CHHS.
B ymoBax HecTab1JIbHOI €KOHOMIYHOI CUTYyallli MIJIPUEMCTBA 3MYILIEHI BpaXOBYBaTU
naHl ¢gaktopu s QOpMyBaHHSA JIOTICTUYHOI CTpaTerii Ta BUOOpPY MapLIPYTIB
NOCTaBKU. [CTOTHE 3HA4YEHHS MAalTh TAaKOXK EKOJIOTIYHI PHU3HMKH, 3yMOBJIEHI
MOCHUJICHHSIM BUMOT /IO BHKHUJIB Ta €KOJOTIYHMM CTaHIapTaM. Y CY4YacHHX YMOBax
KOMIIaHIi BCE YacTillleé OPIEHTYIOTHCA HA MPUHLHUINA CTAJIOrO PO3BUTKY Ta «3E€JEHOI
JIOTICTUKWY, IO BIJIUBA€E HA BUOIP TPAHCIIOPTHUX 3aC001B Ta MapIIPyTiB MEPEBE3CHb.
BukopuctaHHs €KOJIOTITYHO YHCTOTO TPAHCHOPTY Ta ONTUMI3allis JIOTICTUYHHUX
MIPOIICCIB JIO3BOJISIOTh 3HU3UTH HETaTUBHMM BIUIMB Ha JOBKULIA. OpraHizalliiizi
PU3UKHU BKJIIOYAIOTH MOMUJIKM Y TJIAHYBaHHI, HEJJOCTATHIO KOOPJMHAIIII0 yYaCHUKIB
JIOTICTUYHOTO JIAHIIOTAa Ta BIUIMB JIIOJICBKOTO (akTtopy. BrnpoBamxeHHs mudpoBux
TEXHOJIOT1M Ta aBTOMAaTHU30BAHMX CUCTEM YIPABIIHHS 03BOJISIE MIHIMI3YBaTH JaHi
PHU3UKHU 32 PaXYHOK ITIBUIIIEHHS ITPO30POCTI Ta KEPOBAHOCTI Tpo1ieciB. Okpemy yBary
CJI1JI IPUAUIMTH 1HPOPMALIIMHUM pU3UKAM, MOB'SI3aHUM 13 BUKOPUCTAHHSAM LHUPPOBUX
maThopM Ta CUCTEM KepyBaHHs. PO3BUTOK 1H(pOpMAIlIHHUX TEXHOJOTIN MiABUIILYE
€(EeKTUBHICTb JIOTICTUKH, POTE OJHOYACHO 301JIbIIIY€E BPa3IUBICTh 10 K10ep3arpo3 Ta
BUTOKY JaHMX. 32 Cy4aCHMX YMOB 3aXHCT 1H(oOpMalli CTae BaXJIMBUM €JIEMEHTOM
3a0€e3MeueHHs HaIIMHOCTI TPAHCIIOPTHUX CHCTEM.

EdextuBHe yrnpaBiiHHS pHU3UKaMH Mependadyae BUKOPUCTAHHS KOMILIEKCHOTO
MiAXO0/Ty, 10 BKJIFOYAE 1MeHTU(DIKAIIIIO, OIIIHKY Ta MIHIMI3aIlii0 pU3HKiB. BaxImBy pob
rparoTh METOAN MaTEMAaTHYHOT'O MOZETFOBaHHS, 1110 TO3BOJISIFOTh TPOTHO3YBAaTH MO>KIIHBI
BIIXWJICHHS Ta PO3pOOJIATH oNTUMalbHI pimeHHs. KpiM Toro, 3acTocyBaHHS CHCTEM
MOHITOPHUHTY Ta aHali3y JaHUX Yy peaJlbHOMY 4Yacl CIpHs€ CBOEYACHOMY BHSIBIICHHIO
3arpo3 Ta TMPUUHATTIO YMPaBIIHCHKUAX pillieHb. KOMIUIeKCHE YTpaBiiHHS PU3HKAMH
JI03BOJISIE MIHIMI3yBaTH BTpaTH, MIIBUIIUTH SIKICTh OOCIIyTOBYBaHHS Ta 3a0€3MEUUTH
eexTrBHE (QYHKIIOHYBaHHS JIOTICTUYHUX MPOLIECIB Y CYYaCHUX YMOBAX.
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BIIJIUB EKOJIOTTYHUX YUHHUKIB HA E®EKTUBHICTb JJAHIIIOT A
IMOCTAYAHDb AT'PAPHOI MPOAYKIIII

I'padoBchkuii Jlennc €BreHoBuY, CTyeHT
Hayionanvnuti ynieepcumem oiopecypcie ma npupo0okopucmyeanHs Ykpainu
Email: tt23-d.hrabovskyi@nubip.edu.ua

HogiTHi TeHIeHIIi B €KOHOMIIl, TTOCHJICHHS KOHKYPEHINI Ha PUHKY IOCHYT,
MIIBUILIECHHS IOMUTY Ha BHCOKOTEXHOJIOTIYHI Ta €KOJOTIYHI MPOJYKTH arpapHoOro
BUPOOHMIITBA BUMArarOTh CTBOPEHHS MEBHUX YMOB IS TPAHCIIOPTHUX KOMITAHIA Y
cdepi opranizaliii BApOOHHUIITBA 1 HAJJaHHS JOTICTUYHUX MOCTYT. OCHOBHOIO BUMOTOIO
JI0 CTBOPEHHS MPUOYTKOBOTO Ta €(heKTUBHOTO JIAHI[IOTA ITOCTABOK B HUHIIITHIX YMOBaX
€ Moro eKOHOMIYHICTh — 3a0e3IeUYeHHsI TMepeBar cepell KOHKYPEHTIB 3a pPaxXyHOK
CKOPOYEHHSI BUTpAT, MIITPUMKA PIBHS SKOCTI arpapHoi MNPOAYKIli, MakCUMI3allis
MIBUKOCTI T4 BYACHOCTI MOCTABOK, BUXOJSUM 13 crienudiuHocTi BaHTaxy. Hapasi
JIAHIIOTH TIOCTaYyaHb CTalOTh BCE OUIBII TJIOOATbHUMH, THYYKHMMH Ta CTIMKUMHU J0
300iB, a TPaHCHOPTHI KOMIIAHIi TMOCTIMHO pPO3IIUPIOIOTH CBOI MEpEXi IMOCTaBOK,
BIIOYBA€ThCS BEPTUKAIbHA Ta TOPU30HTAJIbHA IHTErpalisi Ha BCIX pIBHIX
BUPOOHUIITBA.

[Tonpu po3mmpeHHs Ta TOKpPAIICHHS TEPEBE3CHb IiANPHEMCTBAM BapTO
3BEpTaTH ¥ Ha 1HII (paKTOpH, a came: Ha MnpobdieMy e(EeKTUBHOTO BHUKOPUCTAHHS
OOMEKEHUX PECypCiB 3 ypaxyBaHHSM €KOJIOTIYHMX YWHHUKIB. Bce Ouibiie
MiIPUEMCTB TMOYMHAIOTh HE TITBKH KEPYBATHUCS MPUHIMIIAMH CTAJIOTO PO3BUTKY Y
CBOIM [ISJIBHOCTI, a ¥ 3ampoBa/uKYIOTh TICHI B3a€MO3B’SI3KM 3 OKPEMUMU
MoCTavyadbHUKAMH, SKI MaloTh BIANOBIAHY TOJITUKY BCEpEIWHI KOMIMAaHIi Ta
cepTudikoBaHe MiATBEPHKEHHS TaKO1 AIsUIBHOCTI TUIIXOM YKJIaJIaHHS IOTOBOPIB.

Exkomoriuni iHIIIATUBU BIJ CBITOBHMX BHUPOOHHUKIB 3MCHINYIOTh HETAaTUBHUIA
BIJIUB HAa HABKOJIUIITHE CEPEJOBUINE Ta CTUMYJIOIOTH TIPAIIOIOYUX 3 HUMU
MOCTa4YaIbHUKIB 3aMIPOBA/KYBATH Y CBOTH JMISJILHOCTI aHAJIOT14H1 3aX0/IU, CEpe/I IKUX,
HAIPUKJIIAI, IEPEXiJ Ha BITHOBIIOBAJIbHI JPKepesia eHeprii, SMEHIIICHHS! BAKOPUCTAHHS
NaKyBaJIbHUX 3aco01B, BCTAaHOBJICHHSI aJbTEPHATUBHUX CIOCOOIB BUKOPUCTAHHS
pecypciB  Ta KOHTPOJIFOBAHHS 1X, TPAHCIIOPTYBAaHHS Ha EKOJIOTIYHO YHCTHUX
TPaHCIOPTHHUX 3aC00IB Ta 1HIIIE.

[Ipote, nocmimkenHs kommnanii Llamasoft, mo 3aiiMaeTbcs MPOEKTYBaAHHAM
JIQHIIIOT1B MMOCTABOK, MOKA3Yye, 1110 HaWO1IbIIe BUKHU/IIB BYTJIEKUCIIOTO T'a3y Bijl OJIUHMII
TOBapy MPUXOIUTH HE HA HOTO BUPOOHUKA, a HA BECh JIAHITIOT TTOCTABOK. 3aJIC)KHO BijI
rainy3i Big 65% 1 1o 95% 3abpynuennss CO, CIpUYUHSAETHCS JAHITIOTOM IMOCTAaBOK
TOBapy, a He Oe3MocepeIHhO HOTO BUPOOHUIITBOM Ha 3aBojaax mimmpueMmcTBa. Came
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gyepes 1€ 3pOCTa€e BaXXJIMBICTh HAJIAHHS MPIOPUTETY Yy CHIBMOpaIll OUIbII €KOJOTTYHUM
KoMmaHisMm [3].

Jlns 3a0esnedyeHHs] €(PEKTUBHOTO Ta EKOJOTIYHOIO BHUPOOHUIITBA, 30KpeMa
arpapHoi TPOIyKIlii, MiANPHEMCTBAM HEOOXIHO pEeTeIhbHO MPOAHAI3yBaTH Ta
CIUIaHYBaTH CBOIO IISUTBHICTB 1€ HA P1BHI 3arajbHUX IiJIeH 1 MPOEKTYBaHHS JIAHIIOT1B
MIOCTaBOK.

3 TOYKM 30pYy BIACHE NEPEBE3CHHs, CIIJ MPHUILIUTH YBary BUKOPHUCTaHHS
CIeliaJli30BaHUX €KOJIOTIYHO-YUCTUX aBTOMOO1IIB. BUKOoprcTaHHS €eKTpOMOOLTIB €
HEMHHYYUM Yy Cy4acHOMY CBiTi. Pi3HOBHJ Takoro BHUJYy aBTOMOOLIIB Ma€ psia
Oe33amepeyHux IepeBar, MEpIl 3a BCE s JOBKULIS Ta BJacHE TPAaHCIOPTHUX
KOMIIaHIH, a caMe:

- BIJCYTHICTh BUKH/IIB IIKIIJIMBUX JIOMIIIOK 1 PEYOBHH Y TIOBITPS;

- 3a0e3neyeHHs 3MEHUICHHs IIIyMOBOTO BIUIMBY Ha HABKOJIUIIIHE CEPEIOBUIIIE,
aJpKe IBUTYH (PaKTUYHO HE BUPOOJISE 3BYK;

- CHOpOILEHA EeKCIUTyaTallisi 3a paXyHOK BiJICYTHOCTI MaJIMBHOI CUCTEMHU Ta
THIIUX KOHCTPYKILINHUX €JIEMEHTIB aBTO;

- €KOHOMIYHICTh, a TAKOXK HAIIMHICTh 1 JOBFOBIUYHICTh €KCILTyaTarlii.

Hes3Baxkaroun Ha OLIBIIICTH TEpeBar TaKUX TPAHCIOPTHUX 3aco0iB, MiJl Yac
0oifoBUX N1l Ha TepuTopii YKpaiHu nounHarodu 3 24 motoro 2022 poky HEBIUHHO
3pOCTa€ BapTICTh CUPOBUHU [JIi BUPOOHHUIITBA aKyMYJIATOPIB: 3pOCTaHHS LIH Ha
HIKeNlb, JITIA Ta 1HIII MaTepiajid 3arpoky€ YHOBUIBHUTH W HaBiTh TUMYacOBO
PO3BEpHYTH Ha3aJ[ MOBUIbHY TEHJCHIIIO JI0 3HKEHHS BAapTOCTI aKyMyJATOPIB —
HaWJI0p0’KUO01 YACTHHH €JIEKTPOMOOLIIB.

[TuTaHHs €KOJIOTIYHOTO BIUIMBY Ha JOBKIULISA CTANIO IIIE aKTyalbHIITNM, a Jii, SKi
CIPUYMHSAIOTh Cy4YacHI pyWHYBaHHS 1H(PACTPYKTYpH, MOUIKOHKEHHS PI3HUX BUJIB
CTaHI[I MOXYTh CHPUYMHUTH HE3BOPOTHI HACTIAKUA MJIs CYCHUIBCTBA, TOMY
€KOJIOTi3allisl HEeB1JI'€MHOT YaCTUHU (DYHKIIIOHYBaHHS JEp’KaBH, TaKOl SK JIOTICTHKA,
IpUHAMHI 31 CBOTO OOKY, Ma€ BpaxyBaTH €KOJIOT1YHI1 aClIEKTH NMPU TPAHCIOPTYBaHHI
YKUTTEBO HEOOX1THOT XapuOBOi MPOAYKIIi.
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BUKOPUCTAHHSI TEOPIi MACOBOI'O OBCJIYTOBYBAHHSI B
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Jdomorenko Ctenan AHAPIiOBUY, CTYJICHT 6
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Email: stepandomotenko8@gmail.com

JloricTHKa € Ba)KIIMBOIO YaCTUHOIO POOOTH MIAIMPHUEMCTBA, III0 CTBOPIOE YMOBHU
JUIS 3MCHIICHHST BUTpAT 1 MABUIICHHS €()EKTUBHOCTI, a JIOTICTUKA JO03BOJISIE
e(EeKTHBHO KEpPYBATH BEJIHMKOIO KUTHKICTIO TMOTOKIB, SIKIi CTBOPIOIOTHCS B TPOIIECi
poOOTH KOMITaH11, MOJIENTFOBATH KOH(ITypallito JOTICTUYHOI CHCTEMH 32 OCHOBHUMH Ta
CYyNyTHIMHU TOoTOKaMu. HaifO1sib11 4acTo 3aCTOCOBYBAaHMMH METOJAMU MaTEMAaTHUUHOI
ONnTHUMi3alii, SKi BUKOPHCTOBYIOTHCS SIK 1HCTPYMEHT ONTHMi3alli MpH yIpaBiIiHHI
JIOTICTUYHUMHU TIpPOIIeCaMU, €: MOJE]l YIpaBJIiHHS 3aracaMu; TEOpisi MacoBOIO
00CTyroBYyBaHHs; METOAM Teopii rpadiB TOLIO.

Mopeni MacoBOTrO OOCITYroByBaHHS OOYHMCIIOIOTH ONTHUMAJbHY KUIBKICTh
MYHKTIB 0OCIIyTrOBYBaHHS 3aMOBJIEHb, 1100 MiHIMI3yBaTH BUTpAaTH Ha O13HEC.

XapakTepHi eJIeMEHTH TaK01 CHCTEMH MacOBOTO OOCITyTrOBYBaHHS — II€:

1) mocTiitHO MOCTyMNarYi 3assBKU/3aMOBJICHHS TOIIO;

2) uepra 00'eKTiB, 0 OYIKYIOTh HAa 0OCITYyTrOBYBaHHS;

3) Micust 00CITyrOoBYBaHHs (HampuUKiIaA, MICUA AIarHOCTUKH TPAHCIOPTHOIO
3aco0y, MiCII€ BUBAHTAXKEHHS TOIIIO).

CxeMaTuyHO CTPYKTYpY CHUCTEMH MAaCOBOI'0O OOCIyTOBYBaHHS MPEACTABICHO Ha PHUC.
1.

@/ P

= KOHAJIH BXOUKCHMA B CHCTEMY
@ - Micus obc¢ TYTOBYBAHHA BAHTAXIB

» - BHYTPILIMI MAPLWIPYTH

Puc. 1. CtpykTypa JOTICTUUHOI CUCTEMHU SIK MEPEX1 MACOBOT'0 OOCITyTrOBYBaHHS
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XapaKkTepUCTUKOIO TOTOKY BHUMOT € A — IHTCHCHUBHICTh HAJIXOKCHHS
3aMOBJICHb B CUCTEMY, TOOTO CepPEeIHsI KUTbKICTh 3aMOBJICHb, 110 HATXOSATh B CHCTEMY
3a OJIMHUIIO Yacy.

MexaHisM  0OCIIyTOBYBaHHSI ~ BH3HAYa€ThCS ~ TPUBAIICTIO  MPOIEAYP
oOciayroByBaHHs (t) Ta IHTEHCUBHICTIO 00CTYrOBYyBaHHS (|1), TOOTO KUIBKICTIO BUMOT,
K1 0OCITyTOBYIOTBCSI 32 OJMHUITIO Yacy. ICHye oOepHEHa 3aJIeKHICTh MK 9acOM Ta
IHTEHCUBHICTIO OOCITYTOBYBaHHSI, IKa BUPAKAETHCSA (POPMYIIOIO

1
t =;. (1)

BukopucranHs npUHIUIIB 1 MOJENIEH Teopii MacoBOTO OOCIYyroByBaHHS Oyjie
JOIUTPHAM HE JIWIE 71T ONTHUMI3aIlli JIOTICTHYHAX Ta 1HIIMX TPOIECIB B MexkKax
OKpeMOi1 OpraHi3alii/IoriCTHYHOl CHUCTEMH, ajie 1 Juis BUpIMIEHHsS mpoliem 1
HaJaro)KeHHs Kpamoro (pyHKI[IOHYBaHHS JIAHLIOT1B TOCTAYaHb.
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In modern conditions of fast urbanization, city logistics faces critical ecological
challenges. The European Green Deal strategy requires a significant reduction in
greenhouse gas emissions. However, many retail chains in Ukraine still use heavy
diesel trucks to deliver goods within city limits. This study focuses on analyzing the
delivery system of the "ATB-Market" supermarket chain in Rivne, Ukraine, and
proposes an ecological, electric-based logistics model.

Currently, the company uses large 20-ton diesel trucks (MAN TGX) to deliver
fresh agricultural products to local stores. A study of a typical 22.4 km city route
connecting 6 supermarkets revealed serious inefficiencies. Heavy trucks are not
designed for narrow city streets with intense traffic. Our calculations show that fuel
consumption in the city cycle rises to 35 liters per 100 km. Furthermore, the delivery
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of "fresh" category products requires constant temperature control. During unloading
at the stores, the truck engine and the refrigerator unit keep running. The analysis
showed a paradox: 66% of the fuel is burned during parking (idling and cooling), not
during driving. Ecologically, this basic scenario generates 63.2 kg of CO2 per trip. In
a yearly equivalent, just one truck on one route produces 22.7 tons of CO2, along with
toxic nitrogen oxides and soot, polluting residential areas.

To solve this problem, a two-tier delivery system using a cross-docking terminal
is proposed. The new model works as follows:

- Heavy diesel trucks deliver goods from regional centers only to a cross-
docking hub located outside the city. They do not enter Rivne.

X 3

Goods receiving area

[TTTT11 [T T T 11 [T

Goods sorting area

LL T T 17 [ L1

Goods loading area

3y 3 3

Fig. 1. Cross-docking hub scheme

- At the hub, the goods are quickly sorted and loaded into light commercial
electric vehicles (LCEVs).

Fig. 2 The MAN eTGE electric van

- To keep the company's single-brand fleet policy, the MAN eTGE electric van
(1.5-ton capacity, 35.8 kWh battery) is chosen for the "last mile" delivery.
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Operational calculations show that the cargo from one 20-ton truck can be
delivered by 3 electric MAN eTGE vans making 9 short trips

The comparative analysis proves the high efficiency of the proposed electric
model. The daily energy consumption of the 3 electric vans is only 58.75 kWh.

25

20

15

10

B CO2 emissions from diesel vehicles
B CO2 emissions from electric vehicles

Fig. 3. Comparative chart of annual CO2 emissions before and after the
system’s implementation

The new system achieves a 100% reduction in local emissions. The 63 kg of
toxic gases previously emitted in the city center are completely eliminated.

Even accounting for the CO2 emissions from Ukrainian power plants generating
the electricity, the total carbon footprint is reduced by 71% (from 76.8 kg to 22.3 kg
per day).

The project saves 14.7 tons of CO2 annually on a single route.

The transition to electric city logistics and cross-docking is an effective way to
improve the urban environment. Despite the current challenges with the energy system
in Ukraine due to the war, the required 59 kWh per day is a very low demand that can
be met through night-time charging. This modernization is a practical step toward
building a green, energy-independent infrastructure for post-war Ukraine.
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